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The Pacic Earthquake Engineering Research (PEER) Centre framework is a popular methodology in order to
estimate the Mean Annual Frequency (MAF) of exceedance of a particular Limit State (LS) (e.g. FEMA-350, 2000) as
expressed mathematically in Equation (1) (Shome, 2000).

                                         (1)

where EDP is the engineering demand parameter, e.g. maximum inter story drift ratio; IM is the intensity measure e.g.
Spectral acceleration (Sa) at the rst period of structure and a given damping ratio; G (LS|EDP) denotes the probability of
exceeding LS conditioned on the value of EDP and G (EDP|IM) denotes the probability of exceeding EDP conditioned on
the value of IM. One of the key points in calculation of Equation (1) is the inherent assumption about the dependency of EDP
only on the chosen IM. If there is dependency of EDP on any other indicator (except the chosen IM), then, Equation (1) results
in a biased estimate of the MAF. Hence the sufcient IM is the IM which can represent the EDP without any dependency on
other variables e.g. magnitude, distance and etc. On the other hand the spectral acceleration at the rst period of structure,
S

a
(T

1
), has been commonly used as IM in most of the past researches (Baker and Cornell, 2006). Design codes use a suitable

Sa-based target spectrum to facilitate Ground Motion Record (GMR) selection approach and nally use those GMRs as input
to dynamic analysis such as Iranian Code of Practice for Seismic Resistant Design of Buildings, standard no. 2800.

Besides using Sa-based elastic spectrum, many approaches have been emerged to predict the response of a structure
more precisely. It is proved that S

a
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1
) is not sufcient enough specially when applied to the long-period buildings (Shome,

1999), the structures with high levels of nonlinearity (Shoma, 1999) or in the near source regions (Luco, 2002; Luco, 2007).
To deal with this problem, some researchers attempted to introduce new IMs which are more sufcient than S

a
(T

1
) (Tothong,

2007). Despite of the IM sufciency, the attenuation model availability plays an important role in this subject which makes
many of the new proposed IMs inapplicable.

Most of studies in this eld are done for the rst mode dominated structures. Moreover, some controversial issues such
as the selection and scaling of vertical components, selection of a horizontal pair of components in case of bidirectional
analysis, near-fault characteristics and the inuence of applying increasing amplitude scale factors on a record while the
frequency content is constant are still unsolved (Haselton et al., 2009).

Pros and Cons of the application of structure specic record selection methods have been studied in this paper both
qualitatively and quantitatively. After a comprehensive comparison among the features of most common approaches which
have been proposed in recent years; these methods are applied to predict the dynamic response of a set of 2D frame
structures. Furthermore, a 3D model of a Three-storey asymmetric reinforced concrete building which was designed for
gravity loads only (Fajfer et al., 2006) is studied. The structure is referred to in the literature as the SPEAR building which
has been studied by other researchers as a representative of plan-asymmetric frame. Figure 1 illustrates a comparison
between the statistical efciency of three scaling methods. The results of an Incremental Dynamic Analysis (IDA) for a
12-story steel frame are reported in Figure 2, too.
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Figure 1. The coefcient of variation (C.V) of the used scale Factors, computed drifts and normalized base shears (V/W) in case of
12-story frame for different scaling methods

Figure 2. The calculated IDA curves for 12-story frame using Sa(T1) (left) and Cumulative Absolute Velocity (CAV)
(right) as the scaling intensity measures

Conclusions conrm the expected fact from qualitative comparison of different method suggesting that no method can
be used for all structural purposes and no unique intensity measure can be claimed to cover all important ground motion
characteristics ,specially, in case of irregular structural systems. Finally, in the future directions some rational strategies
have been proposed to alleviate the counted cons in the paper which need more detailed investigation to ensure the robust
structure-specic ground motion selection procedures in future.

REFERENCES

Fajfar P et al. (2006) Pre-and post-test mathematical modelling of a plan-asymmetric reinforced concrete frame building.
Earthquake Engineering & Structural Dynamics, 35(11): 1359-1379
FEMA-350 (2000) Recommended seismic design criteria for new steel moment-frame buildings, SAC Joint Venture,
Federal Emergency Management Agency, Washington, DC
Ghafory-Ashtiany M, Mousavi M and Azarbakht A (2011) Strong ground motion record selection for the reliable prediction
of the mean seismic collapse capacity of a structure group, Earthquake Engineering & Structural Dynamics, 40(6): 691-708
Ghafory-Ashtiany M, Azarbakht A and Mousavi M (2012) State of the art: Structure-Specic Strong Ground Motion
Selection by Emphasizing on Spectral Shape Indicators, 15th World Conference on Earthquake Engineering (15WCEE),
Lisbon, Portugal
Haselton CB, Baker J, Bozorgnia Y, Goulet C, Kalkan E, Luco N, Shantz T, Shome N, Stewart J and Tothong P (2009)
Evaluation of ground motion selection and modication methods: Predicting median interstory drift response of buildings,
PEER Report
Luco N (2002) Probabilistic seismic demand analysis, SMRF connection fractures, and near-source effects, Ph.D.
Dissertation, Department of Civil and Environmental Engineering, Stanford University, Stanford, CA; 260pp. http://www.
stanford.edu/group/rms/ (accessed 05/31/2006)
Luco N and Cornell CA (2007) Structure-specic scalar intensity measures for near-source and ordinary earthquake ground
motions, Earthquake spectra, 23(2):357-392
Shome N (1999) Probabilistic seismic demand analysis of nonlinear structures, Ph.D. Thesis, Department of Civil and
Environmental Engineering, Stanford University, Stanford
Tothong P and Luco N (2007) Probabilistic seismic demand analysis using advanced ground motion intensity measures.
Earthquake Engineering & Structural Dynamics, 36(13):1837-1860


