Other faults
Onshore and offshore faults

Thomas Chin-Tung Cheng
SSC Tl Team Member

Taiwan SSHAC Level 3 PSHA Study
Workshop #3, Jun 19-23, 2017
Taipei, Taiwan




Outline

m Logic tree
m Onshore fault

— Data collection
—Geometry
—Slip rate

n Offshore faults

—Geometry
—Slip rate



Definition of Primary Faults and

Other Faults

m According to hazard deaggregation in
PSHA, the major hazards come from the
seismic sources within 20 km range of

NPP sites

m Primary Faults: <20 km
m Other Faults: > 20 km
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m 48 Other Faults

Il Onshore [ Offshore B Interface

B Primary fault

39 onshore faults
9 offshore faults
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Okinawa Fault

]
\ Ryukyu Strika Slip Fault

Ryukyu Trench

1 | Shuanglienpo structure 26 | Hsiaokangshan fault

2 | Yangmei structure 27 | Kaoping River structure

3 | Hukou fault 28 | Milun fault

4 :fr:ii:?: river strike-slip 29 | Longitudinal Valley fault

5 | Hsinchu fault 30 [ Central Range structure

6 | Hsincheng fault 31| Luyeh fault

7 | Hsinchu frontal structure 32 | Taimali coastline structure

8 | Touhuanping structure 33 | Southern llan structure

9 | Miaoli frontal structure 34 | Chushiang structure

10 [ Tunglo structure 35| Gukeng structure

11 | East Miaoli structure 36 | Tainan frontal structure

12 | Shihtan fault 37 | Longchuan structure

13 | Sanyi fault 38 | Youchang structure

14 | Tuntzuchiao fault 39 [ Fengshan hills frontal structure
15 [ Changhua fault 40 |Taitung Canyon Fault

16 | Chelungpu fault 41 |Binhai Fault

17 | Tamaopu - Shuangtung fault | 42 |North Luzon Strike Slip Fault
18 [ Chiuchiungkeng fault 43 [North Luzon Backthrust Fault
19 [ Meishan fault 44 |East Hengchun Offshore Fault
20 | Chiayi frontal structure 45 [Hengchun Ridge Offshore Fault
21 | Muchiliao - Liuchia fault 46 |Manila Splay Fault

22 | Chungchou structure 47 |Ryukyu Strike Slip Fault

23 | Hsinhua fault 48 |Okinawa Fault

24 | Houchiali fault

25 | Chishan fault




Investigation data of Other fault onshore Parameters

W Segmentation Fault Dip Rupture Long-term
Investigative Techniques (Length) Depth Slip Rate
Geologic cross-section ® ® [ ) ()
Structural Tectonic. sequence ®
stratigraphy
Geology
Balanced cross section ® o ()
Drilling boreholes ® ®
Surface Earthquake surface ®
Geological rupture -
Survey Exploratory trenching ® ®
Terrace dating ®
Exploration Seismic profile ® ()
Geophysics Resistivity Image Profile ®
D-InSAR or PS-InSAR ()
Interpretation Satellite image
of Remote interpretation ®
Sensing Image Aerial photo
interpretation ®
Aftershock distribution () o
S Seismicity cross sections () [ )
Focal mechanism solution ®
Seismic tomography o
Geodetic GPS coseismic slip ®
survey GPS block model ®




Outline

= Onshore fault
— Data collection
—Geometry
—Slip rate

n Offshore faults

—Geometry
—Slip rate



Logic Tree Node of Other Faults

Seismogenic  Style of Rupture  Rupture Source Slip Rate Seismogenic Magnitude
Probablility  Faulting Model (Length) (mm/yr) Dip Depth Max. Magnitude pdf

m The goal of SSHAC is to integrate all possibilities and considerations of
faults into the logic tree.
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m Logic tree

—Geometry
—Slip rate
n Offshore faults

—Geometry
—Slip rate
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Fault Name

Shanchiao fault

Shuanglienpo structure

Yangmei structure

Hukou fault

Fengshan river strike-slip structure
Hsinchu fault

Hsincheng fault

Hsinchu frontal structure
Touhuanping structure
Miaoli frontal structure
Tunglo structure

East Miaoli structure
Shihtan fault

Sanyi fault

Tuntzuchiao fault
Changhua fault
Chelungpu fault

Tamaopu - Shuangtung fault
Chiuchiungkeng fault
Meishan fault

Chiayi frontal structure
Muchiliao - Liuchia fault
Chungchou structure
Hsinhua fault

Houchiali fault

Chishan fault
Hsiaokangshan fault
Kaoping River structure
Chaochou fault

Hengchun fault

Hengchun offshore structure
Milun fault

Longitudinal Valley fault
Central Range structure
Luyeh fault

Taimali coastline structure
Northern llan structure
Southern llan structure
Chushiang structure
Gukeng structure

Tainan frontal structure
Longchuan structure
Youchang structure
Fengshan hills frontal structure
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Primary Active Fault Map
25" N+ -25" N
® Overlay active fault maps
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The papameters of other fault

= The major parameters of other faults in SSHAC is the latest
version of TEM because
— The parameters in TEM are well established, and
— TEM has compiled CGS and NCU version.

TEM | 2016 | 1* high 1 high 1 medium

CGS | 2012 1 high 1 high 2 medium
NCU,, 1999,

of gafa ahumg.:;lr'l\r(np 3 medium 3 low




Data Quality of Other Faults

(O data with high confidence would be given the weighting mostly on median branch (e.g 0.2, 0.6, 0.2).
[ 1/\ data with larger uncertainty would be given average weight on branches. (e.g. 0.3, 0.4, 0.3)

Onshore faults | Num. |Fault Name Dip Depth | Activity
1-39 |TEM 2016 version O [] JAN
Other offshore faults | Num. |FaultName Trace | Geometry | Activity
40 |Taitung Canyon fault A A A
41  |Binhai Fault AN YA VAN
42 North Luzon Strike Slip Fault YAN YAN JAN
43  |North Luzon Backthrust Fault O L] AN
44 East Hengchun Offshore Fault YAN JAN AN
45  |Hengchun Ridge Offshore Fault AN A A
46  |Manila Splay fault O [] A
Q L] A 47 Ryukyu Strike Slip fault YAN YAN JAN
confidence | discussion | uncertaingy | | %8 |OKnawa fau o | a | oA

17



Outline

m Logic tree

— Data collection

—Slip rate
m Offshore faults

—Geometry
—Slip rate
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Structure depth

The structure depth are constrained

—by seismic data
(e.g., Miaoli and Hsinchu area in
northwestern Taiwan)

—by geothermal data (brittle ductile
transition zone depth, ~450°C)
* The depth in Blue area would be
deeper than the red area.
* 450 °C: A conservative high value of
temperature for the brittle-ductile
transition zone

Chelumpu thrust

65.0

200

(Suppe, 1981)

Geothermal gradient map
(Liu et al., 2015)
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Structures with multiple dips

s The structures with multiple dips:
(1) Shuanglienpo structure
(2) Changhua fault
(3) Longitudinal Valley fault

(4) Luyeh fault

i

45

3

5

10

————— 3km
f“" """"" 5 km
‘_//,,._-_,._.—----
Fault Name |Dip ()| Depth 1 (km)|Dip (') | Depth 2 (km)|Dip (') | Depth 3 (km)
Changhua fault

12
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The uncertainty/range of geometry in TEM

Onshore

m(1) If the dipping angle is 15°<Dip<85°, then the uncertainty is +10°.

m(2) If the dipping angle is Dip<<15° or =85°, then the uncertainty is £5°.
m(3) If the node depth is Depth>8 km, then the uncertainty is £2 km.

m(4) If the node depth is Depth<<8 km, then the uncertainty is £1 km.
offshore

m(1) If the dipping angle is 15°<Dip<85°, then the uncertainty is +15°.

m(2) If the dipping angle is Dip<<15° or =85°, then the uncertainty is £5°.

m(3) Allthe depth errors are assumed to be =5 km because the data in the
offshore are less well constrained.

(Shyu et al., 2016)
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The Range and Weighting of Logic Tree for Other Fault

Fault Geometry Model
Style.of Rupture Rupture Source  Slip Rate Seismogenic Magnitude
Faulting Model (Length) (mm/yr) Dip Depth Max. Magnitude pdf
Y&C Char
Dip 1/Depth1 [0.2] W&C (L)+0.25
[0.3]
RMO1 RSO1 Dip 2/Depth2 [0.6]
[0.4] Area mean
Dip 3/Depth3 [0.2] Truncated
[0.3] Area min Exponential
[0.5]
Dip3/Depth3
Dip2/Depth2\ \ Area mean
Dip1/Depthl S\ (Middle /I:I)\ranch)
Depth 1 Dip (degree) Depth 2 Dip2 (degree) Depth 3 Dip3 (degree) Width Area

) Fault name Type Length | Depth 0 (lem) between depth 0-1 (km) between depth 1-2 (km) between depth 2-3 (km) ('km2)

16 |Changhua fault R 812 0 250 3.00 3.50 35| 45 35 | 450 3.00 3.50 20 30 40 | 1000 | 12.00 | 14.00 3 10 15 | 2477 4835 11921 | 2036.09 | 3990.81 979906
17 |Chelungpu fault R 019 0 1000 | 12.00 1400 | 10| 15 20 2024 4636 30.62 2687.16 4260.48 7408.98

| | | | | | yd
g
Area min

(Lower branch)
22




Outline

m Logic tree

— Data collection
—Geometry

m Offshore faults

—Geometry
—Slip rate
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Slip rates of onshore structure

Geologic cross-section

Balanced cross section
Drilling boreholes o

Exploratory trenching

Terrace dating
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Fault Name

Shanchiao fault

Shuanglienpo structure

Yangmei structure

Hukou fault

Fengshan river strike-slip structure

Hsinchu fault

Hsincheng fault

Hsinchu frontal structure
Touhuanping structure

10 Miaoli frontal structure
11 Tunglo structure

12 East Miaoli structure

13 Shihtan fault

14  Sanyi fault

15 Tuntzuchiao fault

16 Changhua fault

17 Chelungpu fault

Tamaopu - Shuangtung fault
18 Chiuchiungkeng fault

20 Meishan fault

21 Chiayi frontal structure

22 Muchiliao - Liuchia fault
23  Chungchou structure

24  Hsinhua fault

25 Houchiali fault

26 Chishan fault

27 Hsiaokangshan fault
Kaoping River structure
29 Chaochou fault

30 Hengchun fault

31 Hengchun offshore structure
32  Milun fault

33 Longitudinal Valley fault
34 Central Range structure
35 Luyeh fault

36 Taimali coastline structure
37 Northern llan structure
38 Southern llan structure
Chushiang structure

40 Gukeng structure

41 Tainan frontal structure
42 Longchuan structure

43  Youchang structure

44  Fengshan hills frontal structure

25° N
25°N

Voo WNE

Blue lines (21):

slip rates can be
obtained from
previous studies.

24° N
24° N
[
[oe]

Red lines (23):

no slip rate data
in previous
studies.

23°N

23°N
N
co

22°N

22°N
w
w

(Slide from Bruce Shyu.)
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No offset at the surface

=

i -
@ ol

.II o

(Slide from B

ruce Shyu.)

Offset of the surface
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Soil age classification

Detection limit of C!'# dating: ~47 kyr BP (BETA)

1-5kyr

*

(Slide from Bruce Shyu.)

5-25kyr

30 - 150 kyr

100 - 500 kyr




s Offset and Age:
from field survey or previous studies

= Uplift rate:
Offset/Age

= Slip rate :
— obtained from published data or from this study
Slip rate = Uplift rate / sin(dip) (R, N)
Slip rate =V 2 *Uplift rate / sin(dip) (R/SS, SS/R), assume the rake is 45 °

— dip=the dip of the uppermost part of the rupture plane
(SC fault, SLP structure, CH fault, LV fault, LY fault)

— Slip rate of LVF=1/4 of total slip rate
(assume 1/4 to 2/4 of slip rate is contribute to the brittle behavior)

30



Hsincheng fault

(Slide from Bruce Shyu.) 31



Site 1

Hsinchenyg 01

10 L /."'_Jf
o 45m Jf/
i _FJ_,._;J_'_
N

a 500 1,000 1,500
TR

Offset amount
Field survey : 26 m
5m DEM :45m

(Slide from Bruce Shyu.)
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(Slide from Bruce Shyu.)




Site 3

gravels 1ic. 970 +35 pp
®

Last event was less than
300 yrs old

(Slide from Bruce Shyu.)
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Hsincheng fault

Fault type: reverse fault Vertical offset (m): 45

Length (km): 13.0 Age (kyr): 30 - 150

Fault dip (°): 30 —Uplift rate: 0.30 — 1.50 mm/yr
Depth (km): 12.86 (Geothermal)

Width (km): 25.71 Fault dip (°): 30

Area (km?): 334.23 — Slip rate: 0.60 — 3.00 mm/yr

M,,: 6.60

M, (10%> dyne-cm): 9.89 Displacement (m): 0.99
Displacement (m): 0.99 —Recurrence interval: 330 — 1650 yr

Slip rate (mm/yr) : 1.8 + 1.2
Displacement/Slip rate = Recurrence interval (yr) : 330 — 1650




The weighting of slip rate

m The slip rates are less constrained as the result that terrace ages are less

convinced.

m Therefore the weighting of branches are given 0.3, 0.4, 0.3.

Fault Geometry Model

Magnitude Distribution Model

Seismog_é!_r\ic Style.of Rupture Rupture Source  S|ip Rate Seismogenic Magnitude
Probablility  Faulting Model (Length) (mm/yr) Dip Depth Manx. Magnitude pdf
Y&C Char
Dip 1/Depthl [0.2] W&C (L)+0.25
[0.3]
Seismogenic RMO1 RSO1 Dip 2/Depth2 [0.6]
[0.4]
Dip 3/Depth3 [0.2] Truncated
[0.3] Exponential
[0.5]
Offset Age Uplift rate Long-term slip rate
D Fault name (m} (kyr) (mmivr) (mmAvr)
min | mean | max | mun | mean | max | mun | mean | max | min | mean | max
16 |Changhua fault 300 393 400 | 100 | 300 00 (078 (132 | 400 |095 | 187 | 697
17 |Chelungpu fault 684 | 684 | 684 4 [ (][] (Chen, 2006)
18 |Tamaopu - Shuangtung fault 45 475 30 30 o0 130 | 030 (053 | 167 |047 | 106 | 4388
19 |Chinchiungkeng fault 30 35 40 3 13 25 1120 (233 | 800 | 187 | 466 (2330
20 |Meishan fault 50 (250 [ 250 [230 | 251 | 254 4> #7111 ( Chen et al., 2013)
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Outline

m Logic tree

= Onshore fault
— Data collection
—Geometry
—Slip rate
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Data Collection

Offshore Active Faults

Fault Name
(1) Binhai Fault

References

== o A

m\ﬂ"\‘El%?‘ ’ 2002

(2) Taitung Canyon fault

Schnurle et al., 1998

(3) North Luzon Strike Slip Fault

Chengetal., 1998

(4) North Luzon Backthrust Fault

Reed et al.,1992

(5) East Hengchun Offshore Fault

Cheng et al., 1998

(6) Hengchun Ridge Offshore Fault

Fuh et al., 1997

(7) Manila Splay fault

Lin et al., 2009

Status

Although the surface traces may be
identified, most of the offshore active faults
still lack reliable underground geometry and
seismic activity

(8) Ryukyu Strike Slip Fault

Lallemand et al.,1999

(9) Okinawa Trough fault

CGS ongoing project,
since 2017

39



Investigation data of Other fault offshore Parameters

Geologic cross-section

Tectonic sequence
stratigraphy

Balanced cross section

Drilling boreholes

Earthquake surface
rupture

Exploratory trenching

Terrace dating

Seismic profile

Resistivity Image Profile

D-InSAR or PS-InSAR

Satellite image
interpretation

Aerial photo
interpretation

Aftershock distribution

Seismicity cross sections

Focal mechanism solution

Seismic tomography

GPS coseismic slip

GPS block model

40



(1) Binhai fault
The presence evidences of Binhai fault

Historical earthquake record Seismic data

R
w4500 4600 4700 4800 4800 5000 5100E
26°F
40 M3 GGEhIRAE Ly i L s
Fig. 3 Active faulis shown in Ly seismic profile
=L
T%(?), 191847

|-'é| ' 2 dilii I iz e

Zj 3 ) ] Active faults shown jn Ly seismic E}_J_'l
B 4 B SRIGHHEXHERIA M= 5. 7H0E &5 1 (Zhan et al" 20 2) ( % > E\ 2002)

Fig 4 Distribu tion moap of hypocen ks of the historical and corentM= 507 earhgquakes P

n he coastal wgion ol Fujian and eastem Guanaglong
|G AN 2 (R R R s 2 BEE A ERT IR 3 RSN 44 |NI
HE £ . i ok % i S

(Wen and Xu, 2005) (# & % £ ¢ 455' ¥, 2005)

X (4 B X )
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(1) Binhai fault
Slip rate of Binhai fault

*1
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“This area is a slowly-uplifting area, with an uplift rate less than 0.2-0.4 mm/yr
in the last 6000 years.”

(Zhang et al., 1982) (3% & ~ %, 1982) =



(1) Binhai fault
The geometry of Binhai fault in TEM

Fault type: Reverse fault

Length (km): 449.74

Fault dip (*): 50 — 70 (Xue, 1986)
Depth (km): 10-30

Width (km): 10.64 — 39.16

Area (km?2): 4785.23-17611.82

¥ 7

Slide from Bruce Shyu.
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(1) Binhai fault
Slip rate of Binhai fault in TEM

Fault type: Reverse fault Uplift rate: 0.40 mm/yr
Length (km): 449.74 (Zhang et al., 1982)
Fault dip (): 50 — 70 (Xue, 1986)
Depth (km): 10 — 30 Fault dip (°): 50-70
Width (km): 10.64 — 39.16 — Slip rate: 0.43 - 0.52 mm/yr
Area (km?): 4785.23 -17611.82
M, : 7.64 —8.15 (W&C) Displacement (m): 2.50 -13.71
7.88 — 8.51 (Y&M) —Recurrence interval: 4810 — 31880 yr

M, (10> dyne-cm): 358.92 — 7244.36
Displacement (m): 2.50 - 13.71

Slip rate (mm/yr): 0.43 -0.52
Recurrence interval (yr): 4810 - 31880

(Slide from Bruce Shyu.)
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(1) Binhai fault

24° 126° 128

Parameters for Fault Geometry

Style of Faulting Reverse + Strike Slip

Length (km) 450

Dip (") 60

Dip Direction Westward
Depth (km) 10/15/20

Parameters for Fault Activity

Slip-Rate (mm/yr) 0.05/0.2/0.5
Mag. Scaling Law  W&C, 1994 (SS type)

118’ 120° 122° 124° 126° 128

(Wen and Xu, 2005)




(2) Taitung canyon fault

124° 126° 128

ot
ﬁw"‘e‘“ﬂsho“‘“
SNV
ol

Parameters for Fault Geometry

Style of Faulting Strike Slip

Length (km) 102
Dip (") 90
Dip Direction

Depth (km) 10

Parameters for Fault Activity

Slip-Rate (mm/yr) 4/8/12
I Mag. Scaling Law  W&C, 1994 (SS type)

124° 126° 128

(Cheng et al., 1998)
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(3) Henchun Ridge Offshore Fault
The presence evidences

0 2KM
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(3) Hengchun Ridge Offshore Fault
Geometry

7al 2
o 13“-“‘“‘
2 Parameters for Fault Geometry
m
® Style of Faulting Strike-Slip
2 -
% 5 < Length (km) 40.0
] o
= ° o
< w Dip () 90
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(4)Manila Splay fault
(5)North Luzon Back thrust fault

Based on the wide angle seismic refraction result

North Luzon Back-thrust fau
Manila splay fault

a 15 3n 50 &0 130
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Oceanic Subduction

(Lin et al., 2008)
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(4) Manila splay fault
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Parameters for Fault Geometry

Mag. Scaling Law

Style of Faulting Reverse

S1: 50 km $1+S52: 410 km
Length (km) $2: 360 km $2+S3: 470 km

$3:110 km  S1+S2+S3: 520 km
Dip () 45-60
Dip Direction East
Depth (km) 8/12/15

Parameters for Fault Activity

Slip-Rate (mm/yr) 4/6/8

W&C, 1994 (RV type)

Distance (km)

D: the position of the trench
B: the branch point
M: the bottom of megathrust

Y T T/ —
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T wz=se T

o 50

" 100 150 200 250
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(5) North Luzon Back-thrust fault

j19° 120° 121° . 122° 12,
‘ S Parameters for Fault Geometry
5":;}' Style of Faulting Reverse
\ ," Length (km) 540.0
\ Dip () 35/45/55
Dip Direction Westward
Depth (km) Stopped at Manila Interface

Parameters for Fault Activity
Slip-Rate (mm/yr) 5.0/8.0/12.0
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(6) East Hengchun offshore fault
(7)North Luzon strike slip fault
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Depth {fm)

Chaochou Fault

. Cental R.
f;> B Longitudinal Valley fault
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(Cheng et al., 1998)
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24°N

(McIntosh et al., 2014)
23°N
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m North Luzon Strike slip
seismic zone could be
divided into two segments

-~ South segment (L~70 km,
D~30 km, high-seismicity)

—  North segment (L~60 km, ,
D~30 km, high-seismicity)

m East HengChun offshore
seismic zone

— (~100 km, D~30 km, low to
moderate-seismicity)

Modified from Cheng W.B. Slide
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(6) East Hengchun offshore fault

119° ° ° ° 127 Parameters for Fault Geometry
23 : | l Style of Faulting Reverse / Strike-Slip

Length (km) 173.0
29" Dip (") 70 (reverse) [ 80 (strike-slip)

Dip Direction Westward

Depth (km) Stopped at Manila Interface
21° ;’ g Parameters for Fault Activity

;,; Vertical Rate (mm/yr) 5.0/7.0/9.0

Mag. Scaling Law W&C, 1994 (RV and SS type)

20° .
119° 120° 121° 122° 12¢

SWHC & HCCk —

Depth (km)

— 25“- — .3““
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Depth (km)

(7) North Luzon Strike slip fault

Distance (km)

¢ Parameters for Fault Geometry
: Style of Faulting Reverse-Oblique
Length (km) 196.0
Dip (°) 70/80/90
17 Dip Direction Eastward
ZE Depth (km) 15 (dip=70") / 20 (dip=80") / 30 (dip=90")
: Parameters for Fault Activity
Slip-Rate (mm/yr) 4.0/6.0/8.0
125 Mag. ScalingLaw ~ W&C, 1994 (RV type)
200N
Manila West Hengchun engchun \nrlhluzn{ rith L --\
Manila Trench "~|;;I|L'n (Iﬂ's]::'rt " I-'-.flitllht Henge e Bul:th.ru‘t . trike Sl } !
) Fault Structure System Offshore Fanlt  Fawlt | ]
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(8) Ryukyu Strike slip fault

124 126 12¢

e — Parameters for Fault Geometry

Style of Faulting Strike Slip

Length (km) al: 103/ a2:193
Dip (') 90
Dip Direction -
Depth (km) 5
‘ Parameters for Fault Activity

Slip-Rate (mm/yr) 6/8/10
Mag. Scaling Law  W&C, 1994 (SS type)

122°00°E 122'30°E 123°00°E 123"30E

(Font et al., 2001)

59



(9) Okin

awa Through Fault
Geometry

121° 122° 123°

26

CGS ongoing project, since 2017

25

26
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Slip rate: 6mm/yr

3400

EW9509-1

3300

3200

EW8509-01

offset~60m
(@bathymetry)

TWT(s)

turbidites

depth 1o time
Age: 40-50kyr - 8 ——

Depth: 200-300m e

|
- "}
a0 | Abundance of mineral grains: [ =
. = |0 quiescant - B
" s slate i ! [ -
M: metamorphic i'k -. =
V: wolcanic ’é 7
a5 igure from Wei, 2006 — 1 1

| 9ata from Huang et al,, 2005)

Silt-sand layer percentage chart from Huang et al. (2005):
-

i =

Yellow shade indicates turbidite layers suggested by Wei ot al. (2005)
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(9) Okinawa Through Fault
Geometry

121° 122° 123°

26° T | 26°

Parameters for Fault Geometry

Style of Faulting Normal

5 Length (km) 77.0
Dip (") 70
Dip Direction Northward
Depth (km) 10/15/20

121° 122° 123°



However,
slip rate data is limited for most offshore structures

Therefore,
the relationship between Mw and return period are
used to estimate the slip rate.
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Offshore fault

Slip rate setting

Recurrence interval (year)

In Manila Subduction zone, the instrumental catalog does not
record any event with Mw > 8 and its aftershocks over the past
more 400~500 hundred years (Megawati et al., 2009)

1000000

100000

:

L1 1 LI L L LiBiil P 1 Lele

logT=0.6M—4.0—logS
Matsuda(1975)

Magnitude (M)

1000000 3—

S~

Recurrencé interval (year)

logT=0.57M—3.91—logS
1 Bonilla(1970)

Mw estimated from rupture area

m/yr

Relationship between slip
rate and recurrence interval
of characteristic earthquake

(modified by Lee et al., 1993)

Magnitude (M)
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Seismogenic

Logic Tree— Other Faults- Onshore

Fault Geometry Model

Magnitude Distribution
Style of Rupture Rupture Source Slip Rate . Seismogenic Magnitude Model _
Probablility  Faulting Model (Length) mm/yr Dip Depth char. Magnitude pdf
Y&C Char
Area max [0.3]
: : [0.3] [0.4] [0.5]
Seismogenic RMO1 RSO1 : Area mean . ,
LU._l'
\_[0-4] \ Area min [0.3] Truncated
[0.3] a A xponential
[0.3] [0.3]
[0.5]
06"
E f;-,-ﬁ' X
Ryukyy strF*e Slip 24 n

%

22°

20°

i2%.
T3
TipT -

. 28 Y. A NPP

20 S 1273 NPP 20 km radius |
o — Primary Faults

ﬁd —— Other Faults

118° 120° 122° 124°
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Logic Tree— Other faults - Offshore

. . Fault Geometry Model Magnitude Distribution Model
Seismogenic  Style of Rupture  Rupture Source  Slip Rate Seismogenic Magnitude

Probablility  Faulting Model (Length) (mm/yr) Dip Depth Max. Magnitude pdf

WE&C (L)+0.25 v&g gha’
RS01 [0.3] [03] [0.4] [0.5]
Seismogenic RMO01* W&C (A)+0.25
*Binhai Fault \ [0.4] \ [0.4] \ [0.3] Truncated
Y&M (A)+0.25 Exponential

[0.3] [0.3] [0.3] [0.5]

WEC (L)+0.25  Y&C Char
[0.5]
) ) . RSO1 /10.3] [0.4]
Seismogenic RMO1 W&C (A)+0.25
* Okinawa Trough Fault \ [0.4] \ Y&E\?I.?’l!\) 0.25 Truncated
+0.

[03) 03] Ex ?(:g?tial

W&C (L)+.025 YSES ‘5:']‘3’
[0.3] [0.4] :
Seismogenic RMO1* RS01 W&C (A)+0.25
* Ryukyu SS Fault \E4] [0.3] Truncated
* Taitung Canyon Fault Y&M (A)+0.25

Exponential
* Hengchun Ridge Fault [0.3] [0.3] [0.5]

67



Thank You for Your Attention

Q &A



	投影片編號 1
	Outline
	Definition of Primary Faults and Other Faults
	投影片編號 4
	Investigation data of  Other fault onshore Parameters
	Outline
	Logic Tree Node of Other Faults
	Outline
	投影片編號 9
	投影片編號 10
	投影片編號 11
	投影片編號 14
	Summary of Onshore and Primary Active Fault Map
	The papameters of other fault
	Data Quality of Other Faults
	Outline
	Structure depth
	Structures with multiple dips
	The uncertainty/range of geometry in TEM
	The Range and Weighting of Logic Tree for Other Fault
	Outline
	Slip rates of onshore structure 
	Previous study of slip rate in Chelungpu fault
	投影片編號 27
	投影片編號 28
	Soil age classification
	投影片編號 30
	投影片編號 31
	投影片編號 32
	投影片編號 33
	投影片編號 34
	Hsincheng fault
	The weighting of slip rate
	Outline
	Data Collection
	Investigation data of  Other fault offshore Parameters
	(1) Binhai fault�The presence evidences of Binhai fault
	(1) Binhai fault�Slip rate of Binhai fault
	(1) Binhai fault�The geometry of Binhai fault in TEM
	(1) Binhai fault�Slip rate of Binhai fault in TEM
	(1) Binhai fault
	(2) Taitung canyon fault
	(3) Henchun Ridge Offshore Fault�The presence evidences
	(3) Hengchun Ridge Offshore Fault�Geometry
	(4)Manila Splay fault�(5)North Luzon Back thrust fault
	(4) Manila splay fault
	(5) North Luzon Back-thrust fault
	(6) East Hengchun offshore fault �(7)North Luzon strike slip fault
	投影片編號 53
	投影片編號 54
	投影片編號 55
	Seismic zone
	(6) East Hengchun offshore fault
	(7) North Luzon Strike slip fault
	(8) Ryukyu Strike slip fault
	投影片編號 60
	(9) Okinawa Through Fault �Geometry
	Therefore, �the relationship between Mw and return period are used to estimate the slip rate.
	Offshore fault �Slip rate setting
	Logic Tree– Other Faults- Onshore
	投影片編號 67
	Thank You for Your Attention��Q &A

