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. spectral shape
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20. hunt and fill algorithm

21. target epsilon
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From the various intensity measures that may be applied
to evaluation of the seismic risk of structures, the accel-
eration response spectrum, Sa(T), is the most famous.
As a key assumption in usual risk assessment procedures,
such as PEER methodology, the structural response de-
pends only upon the applied intensity measures, and not
on any other properties of ground motion. This required
condition is termed the “sufficiency” of the used inten-
sity measure. The limited “sufficiency” of Sa(T) has
been emphasized in recent research and, as a result, dif-
ferent methods have been proposed to modify structural
response analysis. In this paper, the problem has been
re-defined and then recent studies have been surveyed.

\¥4

The inelastic displacement response spectrum is another
alternative for Sa(T). The intensity measure vector, as
an innovative approach for bias reduction, has been also
reviewed.

This paper is mainly focused on the spectral shape con-
cern. It has been discussed how the spectral shape of
ground motion affects the structural nonlinear response.
Epsilon, as a well known seismological parameter, is in-
troduced as a convenient indicator of spectral shape. It
has been shown that epsilon has significant effects on
the nonlinear response of structures. As a convenient
approach for reliable ground motion selection, the haz-
ard related target epsilon is calculated first, and then
the compatible ground motion is selected. A convenient
procedure has been introduced in this paper, in order to
find the target epsilon and eta values at different hazard
levels.

In the second half of this paper, the current code con-
formed approach for ground motion selection has been
discussed. All seismic design codes and guidelines re-
quire scaling of a number of selected ground motions so
that they match or exceed a target spectrum, i.e. uni-
form hazard spectrum (UHS). The recent findings show
that application of the UHS for analysis of structures
leads to a conservative estimation of structural response.
Finally, a new generation of response spectrum, named
the conditional mean spectrum (CMS), has been intro-
duced. The CMS presents the expected response spec-
trum, conditioned on occurrence of a target spectral ac-
celeration value at the period of interest. It has been
shown that this is a more realistic target spectrum for
ground motion selection in comparison with UHS.

Key Words: hazard, risk, intensity measure, response,
bias, selection.



