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Abstract: Through the description of the evolution of attenuation relation, three types of attenua-
tion relations are introduced (type I , typell , type Il ), with the differences among them inclu-
ding whether they contain the high-frequency ground motion magnitude saturation factor C;M* (a
norn-linear attenuation factor of magnitude M) and the acceleration near-field saturation factor
C;e“™ (a distance factor). The origins and functions of two such factors are analyzed in this stud-
y. The ground motion increases with the increasing of M, but the amplitude of it rapidly decrea-
ses with the increasing of M. C;¢“" plays a role in the seismic source bodys range scale, in which
the ground motion varies not along with the distances’ change in the epicentral area. The com~
bined effects of C;M? and C;e“" strongly inhibit the false information that the near-field ground
motion is too large in the case of high-magnitude, so as to reach a level consistent with the actual
situation. The acceleration near-field saturation factor C;e%" is the content that the attenuation
relation must contain, because it contains the influences of the seismic source size and correlates
with the actual observation data.

In the seismic safety evaluation, C; M? item can be chosen according to the local seismic envi-
ronment. Examples are presented to explain that the influences of C;M? can be neglected and the

attenuation relation without C;M? can be selected during the seismic safety evaluation when the
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local seismic environment suffers from fewer influences due to the high-frequency ground motion;
if the local environment has more influences, an attenuation relation with C;M* should be select-
ed. This essay chooses of a set of type ]l and then a set of type [l to make a comparative analysis
of the attenuation relation. In general, type III decays faster than type II. As the distance increa-
ses, the peak accelerations with the use of type [l[ are smaller than that with the use of typell. In
addition, type III matches well with the actual records in the case of high— magnitude and short
distance earthquakes, because it contains C;M* . Therefore, in the evaluation of seismic safety,
from a conservative perspective, the attenuation relation of type [l should be used to evaluate the
impact of potential seismic source zone at a short distance, and the attenuation relation of type 11
should be used to evaluate the impact of the potential seismic source zone at a long distance. This
study uses the engineering sites of Kunming and Guiyang and the aforementioned type [[ and type
[l attenuation relations to make calculations of a probabilistic seismic hazard analysis, with re-
sults that are consistent with the conclusions of the above analysis.
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