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Evaluation method for fault displacement by deterministic Method
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Characterized Source Model: ChiChi

v" We try to explain observed motion with a simple fault geometry.

v" We set initial source model referring to slip distribution obtained by Sekiguchi
and Iwata (2001).

v" Referring to characterized source model by Kamae and Irikura (2002) and
lkeda et al. (2004), we tune up parameters of strong ground motion areas
(SMGASs) by trial and error, such as size, location, rake angle and rise time to
simulate observed velocity ground motions well.
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Characterized Source Model: ChiChi

Target:2.0-10s
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Characterized Source Model: ChiC

Target:2.0-10s
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Characterized Source Model: ChiChi

Target:2.0-10s
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Characterized Source Model: Darfiled
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Characterized Source Model: Wave Fitting
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Characterized Source Model: ChiChi
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Numerical Simulation: ChiChi
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Numerical Simulation:

ChiChi
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Fig 7 Model of Underground structure and computational mesh

Table 4 ground property Table 5 property of fault plane (Joint element)

cohesion

Poisson Shea Young’s Pols n's
Velosllv(m/s) m’) ratio (Nlm ) mod(N/m?)

11, 23
12, 22
14, 25

13

21

2 -

Inoue et al

(N/m?)

1,550 2,000 4.81e+9 7.0e+9 033 3.92e+4

1,700 2,050 03 5.92e+9

1,550 2,000 03 4.81e49 Table 6 Judge of failure (Drucker-Prager type)
cohesion

2,500 2,300 03 1.44e+10 (N/m?)

2,500 2,300 03 1.44e+10 1.50e+6 20 001

2,500 2,300 03 1.44e+10
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Numerical Simulation: ChiChi

[Linear Analysis) [Consider elastic-plastic
model of ground]

shear strain

Table 7 Comparative list of displacement 1
T inear Analysis | elastic-plastic [
CIRELT) of ground model 1
hanging -15~-4m -1.33m 012m |
X-disp
footwall 0.97m 1.07m 120m |
hanging 2~dm 1.61m osom |
Zdisp 1

footwall -0.15m -0.12m -0.14m
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Numerical Simulation: ChiChi

Region of particle method
X=10500~19000m
Z=-600~418m

particle size 8m R

E—x Region of particle method
X=10500~19000m
Z=-600~418m

particle size 8m

matl mat2

Table 3 ground property
density [kg/ Young’s Poissol
- modulusPal | ratio__| conesion(Pe]

matl 2050 5.925E+09 0.30 1.5E+6 30.0
mat2 2000 4.805E+09 0.30 1.5E+6 30.0

near-fault displaceme 15/31



Numerical Simulation: ChiChi
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Data for slip-distance relationship

Event Type Mw  Refarence

2014Nagano R 6.2 Okada et al. (2015)
2008lwateMiyagi R 6.9 TODA et al. (2010)

1995Kobe S 6.9 AWATA and Mizuno (1998)
1945Mikawa R 6.7  Sugito and Okada (2004)
1943Tottori S 7.0 Kaneda and Okada (2002)
1930Kita Izu S 6.9 MATSUDA (1972)

1927Kita Tango S 7.1  OKADA and MATSUDA (1997)
1896Rikuu R 6.7 Matsuda et al. (1981)
1891Nobi S 7.4 MATSUDA (1974)
2005Kashmir R 7.6  Kaneda et al. (2008)
1999ChiChi R 7.4 Azuma et al. (2000)

1971San Fernando R 6.7 Kamb et al. (1971); U.S. Geological Survey (1971)
1986Marryat R 5.9(Ms) Bowman and Barlow (1991)

Inoue et al.
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2014 Nagano Eq.( Okada et al., 2015 )
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71 San Fernando Eq.( Kamb et al., 1971; U.S. Geological Survey, 1971 )
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Principal Fault Slip-Distance Relation (Strike-Slip)
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Principal Fault Slip-Distance Relation (Reverse-Slip)
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Distributed (Reverse-Slip)
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Distributed (Strike-Slip)
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Distributed (Strike-Slip)
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Numerical Simulation Parametric Study

l 450(m)

140(m)

"‘\ 6 =30°,60°,90° mesh size : 1.0(m)
i i L=225(m) node : 127182
* element : 63000
Table 1 ground property Table 2 Judge of failure (Drucker-Prager type)
density son's | Shearing rigidity cohesion
(ke/m?) ratio (N/m?) (N/m?)
1 2,000 03 4.80e+9 150e+6 8
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Numerical Simulation Parametric Study
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umerical Simulation Parametric Study
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Concluding Remarks

We introduced the our framework to evaluate near-fault displacement based
on deterministic and probabilistic approaches.
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Concluding Remarks

We introduced the our framework to evaluate near-fault displacement based
on deterministic and probabilistic approaches.

B Deterministic Approach

- Characterized Source Model: reproduce the observed waveforms

- Surface Displacement Simulation: the results depend on the boundary
condition and material property.

B Probabilistic Approach
- Displacement data is limited, especially for distributed fault

B For better understanding of fault displacement
- Comparison and combination of both approachs
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Thank you for your kind attention
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