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1 INTRODUCTION

In this study, it is objected to simulate near field strong ground motions due to fault
rupturing in the Tottori Earthquake (October 6, 2000). The ground mations are smulated by the
convolution schemein time for source function and in pace aong rupture direction with the Green's
function method based on the kinematic didocation modd. The synthetic motions based on the
inverson information from the observed data are compared with the Koufu and Nichinan gation
records of the Tottori Earthquake.

2.FAULT RUPTURE MODEL

For the near field ground mation simulation, a dip rupturing over a cetain area of a fault is
consdered. According to waveform inversion results of [Yagi & Kikuchi, 2000] the fault rupture
modd was formed. The traced fault length on the ground surface was about 20 km dong the strike
direction (¢ =150°) and the width was about 10 km dong the dip direction (6 = 87°). The foca
depth was determined 11 km. The averaged didocation was about 2.4 m. Main rupture sarted at 2.5

. time intervas on the 20 km(J 10 km rectangular fault. The locations of the observed record
dations and ruptured fault are shown in Figure 1. Following the waveform inverson results, a
source model was used in this gudy as shown in Figure 2. The modd islocated in atwo layered

0il. Its parameters are assumed asin Table 1, 2 and 3. The targets for the Smulations are the ground
motions at the Koufu and Nichinan record gations.

Source mechaniam gudies have shown that the rupture propagation was upward and bilaterd.
Among the proposad rupture models, radia proceeding mode of a constant dip rate which is cdled
asthe ramp function model hasbeen used.

For the numerical computation, afictitious rigid base is assumed at the depth of 104.5 km. The thin
layer subdivision of the soil layersis made for the bottom layer.

3. SSMULATON METHOD

The kinematic fault rupture mechanism (didocation theory), replaced by the equivaent force action
on the fault ares, is solved for the near-source strong ground motion smulaion. The 3-dimensiona
wave andysis is formulated for an dadic media tha includes the fault rupturing. The Laplace
transform with respect to time and the Fourier transforms with respect to space on the horizontd
plane are used for the moving Green Function computation. For the rupture process, the double time
convolution integra was implemented by the dip function and pace propagetion. The inverse
Laplace transform is performed andyticdly and the inverse Fourier transform is caried out
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Figure 1. Thelocation of the observed

record stations and ruptured fault
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Figure 2. Thefault modd

numericaly when replaced by the discrete wave number method. The detail explanation can be found
in Takemiya, et al. (1998) Takemiyaand Goda (1999).

Table 1. Sesmic Parameters

Table2. Soil Parameters

Table 3. Parametersfor computation

(Stike, Dip, Reke) (degre) | (150,87:7) | | Layers | Thickness \S/d 0\2’3’8 :t?fs Eaﬁty Base Depth(km) 1045
Fault Area (km2) 20kt 10km No tm (kmso) | Vv (10%kn) Numbers of Sub-division 112
Rupture Ve ocity(Vr) 23 (km/sc) 10 10 0270 23 Fundamentd Wave Length(km) 2048
Rise Time(Tr) 22(s0) Infinite | 35 0240 28 Time Sep Numbers 300

Time Increment(s) 01

4. SIMULATIONRESULTS

Itisfocused in this study to Smulate the Koufu and Nichinan station records. Following the available source information from the inverson
andysis, arectangular fault is used with the assodiated seismic parametersas shown in Table 1, 2 and 3. The computation results arefiltered in
order to extract only the essential response features. The trapezoidd filtering window is used for the find evaugtion of digplacement, velocity
and acceeration responses, which specifies as (0.05-0.1 Hz) for high-pass and (4.0-5.0 Hz) for low-pass cutoff frequencies Figure 3 compares
the resulting time higtories of observed and Smulated motions of digplacements, for Koufu and Nichinan gation records NS components. The
peak vaues occur a the same time for both observed and Smulated motions. It can be said that observed and smulated motions have agood
matching in the displacement-time history, and the mgjor characteristics of the observed records can be dmost caught from simulated ones.
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The discrepancies between observed and Smulated mations can be dtributed to the loca Site effects, which can be corrected through seismic
wave propagation sudies. In Figure 4, the regponse gpectrums of observed and smulated displacement, velocity and accd eration records for
5% damping are presented. The conformity between the observed and Smulated motionscanbe seenindl directions.
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Fgure 3. Obsaved and Smulated Digplacement-
Timehigory for Koufu and Nichinean gations
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Figure 5. Type Il Sandard Accdeation
Response Spectrum

In Fgure 5, Type Il Standard Accderation Response Spectrum for seismic
design of highway bridges in Jgpan is shown. Considering the Koufu and
Nichinan gations records as near fault motions and are obtained in dluvium
s0il conditions, the PSA of these two dations in Figure 4 are in conformity
with the Standard Acceleration Reponse Spectrum for Class 111 ground in
Fgure5.

5.CONCLUSION

The near fidd grong ground motions were dmulated for Tottori
Earthquake(2000).

Regarding the smulaion of Koufu and Nichinan dation records, radiad
proceeding modd was used as a rupture modd. Smulated and observed
ground motions showed a good agreement on digplacement component indl
directions

The regponse gectrum caculaions showed that observed and smulated
motions have a good matching especially in the major part of the
motions. Type Il Sandard Accderaion Regponse Spectrum  shows
conformity with the PSA of the observed and s mulated motions
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Figure 4. The response spectra of observed
and simulated displacement, velocity and
acceleration records for Koufu and
Nichinan stations.
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