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Fig. 2. Schematic view of the SBM (Specific Barrier Model),
which considers an earthquake as random occurrence of
some circular cracks.
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Fig. 8. comparing Fourier amplitude of earthquake acceleration with result of simulating fault by specific barrier model. solid line
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abstract

There are 3 different parameters that play the main roles in fault simulation process and they need to be
accurately introduced. The mentioned parameters are seismic source specifications, wave propagation path;
and seismic site effects. based on Condition of the region under study there are two different approaches to
obtain Attenuation relationships. the first approach is suitable for regions with abundant records of strong
ground motion like California, Japan, and Taiwan. In this approach the mathematical model can be used for
developing the attenuation relationships employing regression techniques. In the case of using this approach
a few parameters like magnitudes, source-to-site distances, and peak ground characteristics are required to
develop attenuation relationships. Obviously, the validity and accuracy of these methods strongly depend on
data sufficiency, the type of regression technique, and the classification of data. On the other hand, for the
regions of limited records of strong ground motion, the first approach may not be appropriate and the
application of physical models, as the second approach, will be necessary for successful predicting. In this
approach, limited records are basically employed for the physical model calibration. These models usually
have been developed in the context of the random vibration theory and the stochastic modeling approach.
Among various seismic source specifications, a more physically realistic source model is the specific barrier
model or (SBM) for short. The SBM known as one of the most complete, simple, and self-consistent
statement of the faulting process which is applicable in both "near-fault" and "far-field" regions.
Consequently, the SBM may provide consistent ground motion simulations over the entire necessary
frequency range and for all distances of engineering interests. The SBM is specifically more suitable for
regions with poor seismological data bank and/or ground motions from large earthquakes with large
recurrence intervals. An essential part of the seismological model used in this method is the quantitative
description of the far-field spectrum of seismic waves emitted from the seismic source. Since shear (S) wave
is primarily the main factor of earthquake damages, the application of stochastic approach of the SBM has
almost been focused on the far-field S wave spectrum, in which two corner frequencies of observed
earthquake are represented. The ‘two-corner-frequency’ shows two considerable length-scales of an
earthquake source: a length-scale that quantifies the overall size of the fault that ruptures (e.g., the length L
of a strike-slip fault) and another length-scale that measures the size of the subevents. Associated with these
length-scales are two corresponding time scales: (1) the overall duration of rupture, and (2) the rise time. The
SBM has a few main source parameters which have been calibrated to earthquakes of different tectonic
regions. In this study SBM used as source model. To make the results comparable with real earthquake
(L’Aquila earthquake), the path and site effects combined with the results of source model. In order to
consider path effects, a relation suitable for central region of Italy (Abruzzo) have been selected. Also, to
considering site effects theoretical transfer function for linear wave propagation has been computed with the
Thomson-Haskell matrix method. Finally, the result of simulation compared with Fourier amplitude of
L’Aquila earthquake.

Keywords: Kinematic methods, Fault modeling, Specific barrier model, Seismic source spectrum, L’ Aquila
earthquake
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