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" Single circular crack Acceleration
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151 stage: Small cracks are generated, and gach crack stops at barriers.

Barrier

T~ Yy

?nd stape: Barriers berween cracks are broken, generating larger cracks,

3rd stage: A larger crack sequence is generated, combining small cracks,

4th stage: Strnilar processes are going on all along the fauls, increasing the size
of cracks. :

S

Sthsiape: Evenwally, bomers inside the fault plane of the mainshock are all
broken, producing a large crack.




Composite Faulting Model
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(a) Aspenty model (b} FA/BI model
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Source Model
by Inversion Method
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Characterized Source Model

Kagoshima(3/26) Displacement (B.P.F. :2~10sec)
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Asperity Area vs. Off-Asperity Area
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combined area of asperities (km?)
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1: Constructing of characterized source model
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Procedure 2: 2. Construction of velocity structure

WEERELYRNVTEEDETILE

Recipe for
predicting AR (MEE)
strong ground motions —~—y—

hERBEASSHMEZTIFENEBETO NENDBEESE]
DETIVIE - BREEILL CERTHTEEETIL)

o IS EHE I EE OB OEE S SR S ED S S S S O D S O S O S S S S O . .,

&S

—— e e e e e o e e e e e e e e e e e e e Sy
<




PGV on the engineering bedrock PrO Ced ure 3
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Recipe for predicting strong ground motions
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Procedure 4:
Recipe for predicting strong ground motions

3. Ground motion simulation
using the hybrid method

v

4. Validation of the result
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Comparison
of synthetics
to attenuation
curve
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Hybrid Method

Division of each asperity to subfaults

(size of subfault : 1 km X 1 km)

l l

Long period motion (> 1 sec) Short period motion (< 1 sec)

3-D F.D.M. simulation for each subfault Boore (1983) and Irikura (1986)

l

Estimation of amplification

Matching filter
Kobe: 1 sec

Tokachi: 5 sec Y l

Addition of both long and short

characteristics due to surface layers

period motions in time domain

Hybrid Method: Irikura and Kamae (1999)



Matching Filter
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Source Characterization

Based on
heterogeneous slip by
waveform inversion...

Quter Fault Parameters

Inner Fault Parameters:

size and stress drop of asperities

B |
S(=LW), Mo, Ac,

|
Sa Ac, , etc

il




Waveform Fitting at KBU Station

3 KBU {N-S Component)

8 KBU (E-W Component)
Y 3
'E; Obsarved - MAX= 2703 .Ei Obasrved | MAXs 303.0

S’MMMW — T

o':'-ll'l‘inuus!gﬂaumzluﬁ # 2 4 & 0 0 13 a1
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Source Model of the 1995 Kobe Earthquake using EGF Method Kamae and Irikura (1998, BSSA)



Response Spectra at KBU Station

s+ (CMSEC) o 4 (CWSEC)
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Source Model of the 1995 Kobe Earthquake using EGF Method Kamae and Irikura (1998, BSSA)
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Honda et al. (2004, EPS)

inversion
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Slip (m)

Vel,

50-5 sec
(0.02-0.2 H2)

RESSHIBH & Heas (2004)
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Characterized Source Model: Hypothetical Tokachi-oki

Fault Location
Rupture Area (S)
Rupture Starting Point
Rupture Propagation Style
Static Stress Drop (Ac,)
Seismic Moment (Mo)
Moment Magnitude
Rigidity
Average Slip
Vs
Vr
Seismic Moment
Asperity Size (Sa)
Average Slip
Effective Stress (c,)
Acc. Spectral Level
Seismic Moment
Asperity Size
Average Slip
Effective Stress
Acc. Spectral Level
Seismic Moment
Asperity Size
Average Slip
Effective Stress
Acc. Spectral Level
Seismic Moment
Asperity Size
Average Slip
Effective Stress
Acc. Spectral Level
Seismic Moment
Background Size
Average Slip
Effective Stress
Acc. Spectral Level

Combined Asperities

1st Asperity
(close to hypocenter)

2nd Asperity
(middle)

3rd Asperity
(Northeastern)

Background Area

NIED & Earthquake Research Committee (2004)
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Hyb
Hybrid Method (0.04-10Hz): Obs vs. Syn

NIED & Earthquake Research Committee (2004)
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Hyb
Hybrid Method (0.04-10Hz): Obs vs. Syn

NIED & Earthquake Research Committee (2004)
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Comparison of Peak Ground Velocities

Hybrid method
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Observed

PGV (0.04-10Hz): Obs vs. Syn
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Seismic Intensity: Obs vs. Syn
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