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STUDY ON PREDICTION METHOD OF GROUND MOTION RESPONSE SPECTRUM AND
VARIABILITY IN PREDICTION RESULTS BASED ON FAULT MODELS
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It is important to investigate the effect of the uncertainty of the condition of a fault model to the results of the ground motien
prediction for scenario earthquake. In such investigation, many case studies of the ground motion prediction are required. In order to
calculate the ground motions efficiently, we proposed the simple evaluation method of seismic response spectrum using a fault model.
The proposed method using the simplification which assumed the random vibration can obtain easier the mean response spectrum
than the calculation of a large number sample by the statistical Green's function method.

Then, the effect of the uncertainty of the fault parameters to the result of the ground motion prediction for the scenario earthquake
was investigated by the simulation based on many samples of fault model using the proposed method. Although the spatial
distribution of the mean response spectrum was simple, the standard deviation of response spectrum showed complex spatial
distribution. The standard deviation of response spectrum was large near a fault edge and at the points on the extension of a fault
strike. Since the variability of the predicted response spectrum changes with locations of a caleulation point, when evaluating the
seismic hazard in consideration of the uncertainty of the fault parameters for the scenario earthquake, it is necessary to scrutinize the

effect of the uncertainty for every target calculation point.
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STUDY ON PREDICTION METHOD OF GROUND MOTION RESPONSE SPECTRUM AND
VARIABILITY IN PREDICTION RESULTS BASED ON FAULT MODELS
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and Hiroshi ISHIDA***

* Kajima Technical Research Institute, MEng.
** Kajima Technical Research Instiwte, Dr.Eng.
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The ground motion prediction using the fault model which assumed the characteristics of fault rupture gives
important information to the evaluation of seismic safety of structures and disaster management planning to the
scenario earthquake. However, we cannot know in advance the characteristics of fault rupture of the earthquske
which will occur in the future. Moreover, since the results of the ground motion prediction may change by the
condition of a fault medel, it is important to investigate the effect of the uncertainty of the condition of a fault model
to the results of the ground motion prediction. In such investigation, many case studies of the ground motion
prediction are required. In order to calculate the ground motions efficiently, the prediction method needs to be
improved.

In this paper, we proposed the evaluation method for performing efficiently seismic response spectrum prediction
by many samples of fault model. The praposed method using the simplification which assumed the random vibration
can obtain easier the mean response spectrum than the calculation of a large number sample by the statistical
Green's function method. It is suitable method when performing many cases of ground motion prediction which
changed the conditions of a fault model. About the response spectrum at the short period, it was checked that the
proposed method can simulate the prediction result by a statistical Green's function method in sufficient accuracy.

Then, the effect of the uncertainty of the fault parameters to the result of the ground motion prediction for the
scenario earthquake was investigated by the simulation based on many samples of fault model using the proposed
method. The mean of predicted ground motion response spectra by many samples of fault model became small
according to the distance from a fault, and the azimuthal dependency to a strike was not clear. The mean response
spectrum in consideration of the uncertainty of the fault parameters can be expressed approximately by the simple
ground motion prediction equation which uses the distance parameter as an explanatory variable. Although the
spatia) distribution of the mean response spectrum was simple, the standard deviation of response spectrum showed
complex spatial distribution. The standard deviation of response spectrum was large near a fault edge and at the
points on the extension of a fault strike. It is because the predicted ground motion changes by the asperity location or
the direction of rupture propagation near a fault edge and at the points on the extension of a fault strike. On the
other hand, the effect of the uncertainty of these rupture patterns is small at the points of perpendicular direction
with a fault, and the variability of predicted response spectrum is also small. The effect of the uncertainty of a seismic
moment and a short period level is relatively large at these points. Since the variability of the predicted response
spectrum changes with locations of a calculation point, when evaluating the seismic hazard in consideration of the
uncertainty of the fault parameters for the scenario earthquake, it is necessary to scrutinize the effect of the
uncertainty for every target calculation point.
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