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20 Northern Calif-03 Ferndale City Hall 1954 6.5 27.02 21931 0.16 0.2
68 San Fernando LA - Hollywood Stor FF 1971 6.61 22.77 316.46 0.22 0.19
169 Imperial Valley-06 Delta 1979 6.53 22.03 242.05 0.24 0.35
175 Imperial Valley-06 El Centro Array #12 1975 6.53 17.94 196.88 0.14 0.12
266 Victoria, Mexico Chihuahua 1980 6.33 18.96 242.05 015 0.1
322 Coalinga-01 Cantua Creek School 1983 6.36 24.02 27473 0.23 0.29
345 Coalinga-01 Park field - Fault Zone 7 1983 6.36 31.21 297.46 0.12 0.12
549 Chalfant Valley-02  Bishop - LADWP South St 1986 6.19 17.17 303.47 0.25 0.18
721 Superstition Hills-02 ~ El Centro Imp. Co. Cent 1987 6.54 18.2 192.05 0.36 0.26
728 Superstition Hills-02 Westmorland Fire Sta 1987 6.54 13.03 193.67 0.17 0.21
737 Loma Prieta Agnews State Hospital 1989 6.93 24.57 239.69 0.17 0.16
776 Loma Prieta Hollister - South & Pine 1989 6.93 27.93 282.14 037 0.18
77 Loma Prieta Hollister City Hall 1989 6.93 27.6 198.77 0.25 0.22
778 Loma Prieta Hollister Differential Array 1989 6.93 24.82 21554 0.27 0.28
786 Loma Prieta Palo Alto - 1900 Embarc. 1989 6.93 30.81 209.87 021 0.2
1100 Kobe, Japan Abeno 1995 6.9 24.85 256 0.22 0.23
1104 Kobe, Japan Fukushima 1995 6.9 17.85 256 0.18 0.22
1110 Kobe, Japan Morigawachi 1995 6.9 24.78 256 021 0.13
1113 Kobe, Japan OSAJ 1995 6.9 21.35 256 0.08 0.07
1121 Kobe, Japan Yae 1995 6.9 27.77 256 0.16 0.15
2467 Chi-Chi, Taiwan-03 CHYO036 1999 6.2 36.4 233.14 0.08 0.1
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Table 2 List of record used in this study
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six scaling methods -DRS Spectrum
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Abstract:

In seismic resistant design of structures, seismic demands are mainly governed by three factors including the
peak value of ground motion, the characteristic of earthquake spectrum and duration. An earthquake
intensity index of ground motions is normally used as a scaling parameter that is critical for seismic analysis
and design. A number of researchers have, from their own perspective, proposed various intensity indices.
However, due to the complexity and randomness of earthquake motion, it has been a difficult task to
accurately evaluate the applicability of various existing intensity indices. In addition, there is a lack of
guantitative methods in the evaluation of the applicability of such indices. This has been a challenging issue
in seismic engineering research and has become a fundamental problem in performance-based seismic
design. Nonlinear structural response is often highly sensitive to the scaling of input ground motions. Thus,
many different ground motion scaling methods have been proposed. The “severity” of an earthquake ground
motion is often quantified by an intensity measure, 1M, such as peak ground acceleration, PGA, or spectral
acceleration at a given period. The PGA of a record was a commonly used IM in the past. More recently,
spectral response values such as spectral acceleration at the fundamental period of vibration have been used
as IM. Scaling of ground motions to a given spectral level at the fundamental period of vibration
significantly decreases the variability in the maximum demand observed in the structural system. However, it
is widely known that for records with the same spectral acceleration at the fundamental period of vibration
value, spectral shape will affect the response of multi-degree-of-freedom (MDOF) and nonlinear structures,
because spectral values at other periods affect the response of higher modes of the structure as well as
nonlinear response when the structure’s effective period has lengthened. Previous studies have focused on
evaluation of different ground motion scaling methods in SDOF and buildings with shear-type behavior or
common steel-moment frame structures. However, over the last decade, the performance-based seismic
design (PBSD) philosophy has emerged as a promising and efficient seismic design approach. The novel
Performance-based plastic design (PBPD) approach explicitly accounts for the inelastic behavior of a
structural system in the design process itself. PBSD approaches based on plastic analysis and design
concepts were recently developed for different lateral load resisting systems such as steel moment resisting
frames, steel braced frames, etc. The analytical validation of these methods showed that structures designed
using these methods were very effective in achieving the pre-selected performance objectives. Considering a
gradual shift towards PBSD, this study is aimed at examining the effects of six different IMs on the
estimation and distribution of the maximum inter-story drift for three short, moderate, and long-period steel-
moment resisting frames designed with PBPD method. An ensemble of 42 far-filed earthquake ground
motions without pulse characteristics were used and scaled based on two target spectrum MCE and Design
Response Spectrum to conduct nonlinear dynamics analyses by using OPENSEES. Results indicate that, the
cod-compliant scaling method was not reliable for nonlinear dynamic analyses of structures designed by
PBPD method, and cloud be very sensitive to the ground motion characteristics. Among them, depending on
the number of stories, the three scaling methods including scaling ground motions to a given PGA and those
that take into account for periods of higher modes generally decrease the variability in the maximum demand
observed in the structural systems.

Keywords: Ground motion scaling; Inelastic drift; Performance-based plastic design; Nonlinear dynamic
analysis; Steel frame
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