4.6 ERETEBEHEEL-HhEEIC K S2EMBEEEN
VRIS A KR E U 7o HUBB) Ot OfE B4 IV T IR BN K 2 @ 8E Ot 217 9,

OpenQuake-engine Tl, Scenario Damage & FEIIIL AT CThH 5, MEREFRIT, LT D 3
RThD,

1. BPEDOIEH (exposure 7 /L)

2. BWOPEETT IV (fragility E7T /L)

3. HUEENR I D534 (Scenario Case D H)
T T, T42 RIENTE & Rl L7z MR E) ) (p.186~) THEER L 72 2T O MR Eh T
HFERAZ T, BEL R T 5,

4.6.1 BEGZTF7AI

OpenQuake-engine FEITDT=DITIE, LLTFDOT7 7 A VPMEL IR D,

1. BEWEET LT 7 A4 (77 A142.1)

2. BETFAN (ANF—F) (7741 423)

3. Exposure E7 /L7 7 A (7 74/ 46.2)

4. Fragility €7 /v 7 7 AV (7 74/ 46.3)

5. REZ7AN (VA7) (77 A/ 4.64)

FIETOYRIVFHEOF U TNATE, A= FORET 7 ANVE VAT ORET 74
NERILERET 7 A MG L7zd, 2 b+ 5 L5 IZhlxiciial LTh L, &
DOEEIZ AT — ROFKE T 7 A VX [job hazard.ini], U A7 OFE 7 7 A /ViL[job risk.ini]
D& WebUliZZN T E BBIIZEHT 2,

(1) EFRMBETILIFZAIL
(42 FEJRWTE 255 E Lo EEE ) (p.186~) TaEH&E L 7= 21 Hs oo H = Eh T kS 5
EHWATSD, 77 ANV421 2 FOFEEH AT 5,

(2) BEI7AIL (IWNHF—F)

42 FRIFWIE &2 %5 E LIRS (p.186~) TRME L7oo)IkfE 4 o MR Eh 7 JIf 2R
ZHNWDTD, 77 AN 423 ZIIEEOEEMMT 5, 7272 L, 2T T % Fragility
BA%AY PGV ITHEIG L TRz sh | HERE) T4 Akkar and Bommer (2010)D =022 #
LTCPGA Z#tH 45, HARMIZIZZ 7 A4 /v 423 ® 21 1TH % gsim = AkkarBommer2010,
2217 H % intensity measure types = PGA IZZ T 5, KK THIUX, PGV IZHIE L 7= fragility
ETNEHETDHNEINES S,

YR OFETHZ DT, HIEEENE S OFHH NI exposure BT /L CHRET A2 A TS
X, Z2O%GE. 7740423 D10, 11{THZHIBRL T, exposure £ ¥ a » E{LED
1TIZERE L. exposure_file = exposure_model.xml & ZEFH X LV (77 A/ 4.6.1 ),
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T774I)L 4.6.1 ERHEZHEL-HEBCLKI2EMHEERTICBITHHREY
74IL (I\HF—FR)

TrAVE #A
1 | [general] general ¥ 7 >3
2 | description = Scenario Case Sample For Taichikawa Fault Zone | B 75 BH
3 | calculation_mode = scenario 7% & — KX Scenario-based Hazard
4
5| [erf]
6 | rupture_model_file = earthquake rupture_model.xml MrEET LT 7 AL
7 | rupture_mesh_spacing = 5.0 W 1 D 43 E A X (km)
8
9 | [site_params]
10 | reference_vs30_value = 400 Vs30(m/s)
11 | reference_vs30_type = inferred Vs30 D5+ 7°
12 | reference_depth_to 2pt5km_per sec = 5.0 Vs2.5km/s & 72 55 X (km)
13 | reference_depth_to_1ptOkm_per sec = 100.0 Vsl.0km/s & 72 35X (m)
14
15 | [hazard calculation]
16 | random_seed = 113 HEHAIL D 7= D DOEIED > — R
17 | gsim = AkkarBommer2010 WEEHRIET IV
18 | intensity measure_types = PGA BRI DX A7
19 | truncation_level = 0.0 BARIIIE B S X DDA R L~
20 | maximum_distance = 200.0 HERE) A 5 HE T DR RHERE (km)
21 | number_of ground motion_fields = 1 HEREY & R T 5 K
22
23 | [exposure]
24 | exposure_file = exposure_model.xml exposure E7 /L7 7 A )b

(3) exposure ETILITF7AIL

Y E A TE T D720, BEHEE OTE @S £ exposure T /LT 7 A LR
b, BE. BN OEOFRICOWVTIERNCHFF L TWD Z e ESIND, BE
FNDOTERMN HAVX, 3.5 Input Preparation Toolkit] (p.100~) (27~ L 7= exposure &7 /LAERK
Y — /L% VT, OpenQuake-engine Cffi  ATREZRERUCEHL T 2 & L, AlElE, BWE
BT 27— 2 2R LT & LT, GEM 23 EFL L 727 — % (GED4GEM) % V%
izt s,

GEM X, [A Global Exposure Database for GEM (GED4GEM) | 7'm Y =7 % L T,
Global Exposure Database % ¥fj L 72, GED4GEM DMl Gamba (2014) )% S 7=\,
Z ZTClL GEDAGEM THEH I N/eT — 2 HHW5, 7 — X IZLL FOFIETHIAATRETH 2,

1. OpenQuake Platform (https://platform.openquake.org) (27 7 A3 5 ([44.6.1),
[Exposure Export] Z#27 U > 2735 (X4.6.2),
lLoad Data by Region] #7 V v 7 4% ([4.6.3),

[Name] (Z [Japan] Z AT 5 (X4.64),

apan] #7 U v 73 2% (¥4.6.5),

Proceed] =7 U > 742 (1X4.6.6),

GED4GEM THPL X L7= H AR DT — 2 1%, USGS Prompt Assessment of Global Earthquakes for
Response (PAGERY VDT —4 TH Y, 7 v A ELZOMOERIZ, Fvra—FKRL

S vk wN
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2T —ZICEENTNWD, X a— LT —HDO—%7 7 AV 4621~ 0LT-, 2D
T ANMT, BEOIHEREME L OESEE LTEBELTWS,

M Explore - OpenGuake Platforr % S

(€) @ & [ hps/Jplattormopencuskeareesplore/

)) )) OPENQUARE Calculate Share Explore

OPENQUAKE EXPLORE

Seismic Hazard Data Sets and Models:

© Global Instrumental Earthquake Catalogue (1900 - 2009)

© Global Historical Earthquake Catalogue and Archive (1000-1903)

e Homogeneous Active Faults

© Geodetic Strain Rate Model

o Explore Hazard Models Hazard input models and results obtained using recent
models that GEM adapted to the OpenQuake-engine - more info available
here: https://hazardwiki.openquake.org/

Physical Risk Data Sets: .
. bguake Coceeqiences Database
S il

* HAZUS Bullding Fractions
® Physical Vulnerability

Layers

Documents

OPENQUAKRE
calculate share explore
Social Vulnerability and Integrated Risk Data Sets:
@ Social Vulnerability Global Risk Viewer
e Social Vulnerability Integrated Risk Viewer

GEM Building Taxonomy Tools:

o TaxTweb Online graphical tool for editing GEM Taxonomy strings

o TaxT Graphical desktop tool for editing GEM Taxonomy strings, Windows only
Explore:

o Maps

o Individual Datasets (Layers)

o Documents

 People

‘OpenQuake Platform 18.0] About  Terms of Use | Contact us| Feedback

X 4.6.1 OpenQuake Platform B4« > i&IZ TExplorel] # J%&IR L -E@E
Emd 3R Physical Risk Data Sets] [Z TExposure Export] A& %

@@ | s/ /plttormopenquskeare.

OPENQUAKE Calculate Share Explore

Load Data by Region

OpenQuake Platform £.6.0 About| Terms of Use | Contactus | Feedback

Powered by Geolode

& 4.6.2 TExposure Export] Z2 UwH L-EHH®
Z E® TLoad Data by Region] #7421 w% LT, HAHAA-WhEZERT S
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posure Export Openuske | % {8

(€) O [ istomopmasbome/cpoooe/ e |[Qux e & & =

Load Data by R{
| Admin Level 0 Selection Table x

Name Number of Studies Study Has Non-Residential
|
Afghanistan 1 PAGER national study yes
Afghanistan 1 Afghanistan, L0, UN Habitat no
Afghanistan 32 Afghanistan, L1, UN Habitat no
Aland 1 PAGER national study yes
Albania 1 PAGER national study yes
Albania 1 Albania, L0, UN Habitat no
Albania 12 Albania, L1, UN Habitat no
Albania NERA Unified
Algeria PAGER national study

X 4.6.3 TLoad Data by Region] ##4 1) v % Lf-EM@
TName] [CHRBLEVLEDIEFEHRZADT S

posure Export Openuske | % {8

@)@e Https//pltiormopenquake e /exposre/ e |J[anx

Load Data by R{
Admin Level 0 Selection Table

Name Number of Studies Has Non-Residential

PAGER national study

4.6.4 it FEIREE
[Name] IZ Tjapan] EAHNTHE, BRADT—INRTEND, [Japan] 20 ) v 99 3%
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Exposure Export OpenQuske |

@ &, | https://platior mopenquake ore /exposure/

e

Download Study Wide Building/Dwelling Fractions:

Download

Download Gridded Building Exposure:
Building Type:

@ Residential

© Non-Residential

Output Type:

@ Csv

© NRML.

The selected study region is too large to be downloaded in it's entirety. To proceed you will need to draw a bounding box over the map to make a

X 4.6.5 [Japan] %21 v% Lf-EE
Download] /R2 U TIEZDT—RICEEFNIEYMREDOEFERLEELFWNET S, T—4
ENZLDT, MProceed] 29 vy LT, tENSEEHZERLTT—2 BT S

Exposure Export OpenQuske |

@ &, | https//platior mopenquake ore /exposure./

OPENQUAKE Calculate Share Explore B oehaa- o [ < |GEM

Load Data by Region

The download is underway, please
allow the download to complete
before making new requests.The
download is underway, please
allow the download to complete
before making new requests.

7
‘OpenQuake Platform 1.6.0| About| Terms of Use | Contact us | Feedback Powered by Geolode

X 4.6.6 [Proceed] 271 vo LI-EER
E0O%V )y o $5E, BEERNATELLSICHY, EEEEIRTSLEEBHMIZFTD
vO— KA RESD
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T74) 46.2 ERMEBZREL-HMETICLILIEVEERTICES TS
exposure ETIL I 7 A4 ILD—ER
TZ7ANVHE B
1 | <?xml version="1.0" encoding="utf-8'?> XML &5
2 | <nrml xmlns="http://openquake.org/xmlns/nrml/0.4"> nrml: NRML BR#s & 7
xmlns: XML 44 RijZE[#]
3 | <exposureModel id="ep" category="buildings" exposureModel: exposure €7 /L
taxonomySource="PAGER 2.0"> id: 1D, category: 37 3V —,
taxonmySource: JEWIED V) — A
4 <description>Source: OQP exposure export description: 7]
tool</description>
5 <conversions> conversions: I N— g kBT v
Efv g
6 <costTypes> costTypes: 2 A b & A T DEL
7 <costType name="structural" unit="USD" costType: = A & A
type="aggregated"/> name: 57, type: IANZATD
AL, unit: Bl
8 </costTypes> costTypes #&T % 7
9 </conversions> conversions ¥& T X 7
10 <assets> assets: asset DHES
11 <asset id="1098125490 W1" number="1561.2448" asset: EPE
taxonomy="W1"> id: =L =—27 723055, taxonomy: 4y
%8 number: %
12 <location lon="139.63749999" 1at="35.62083333" /> location: 137 (& 1
lon: #2JE. lat: $&JE
13 <costs> costs: cost DEEA
14 <cost type="structural" value="320312460.741"/> cost: T A |
type: A 7 value: M
15 </costs> costs & TH T
16 <occupancies> occupancies: occupancy DEEH
17 <occupancy occupants="3903.11" period="all" /> occupancy: JEEFE
18 <occupancy occupants="767.60" period="day" /> occupants: JE{¥Z . period: ]
19 <occupancy occupants="3659.22" period="night" />
20 <occupancy occupants="1900.28" period="transit" />
21 </occupancies> occupancies f& T & 7
22 </asset> asset ;& T X 7
23 ZDIEDD asset
24 </assets> assets f& 17X 7
25 | </exposureModel> exposureModel ¥&T & 7
26 | </nrml> nrml f&TH 7
(4) fragility ®ETILIT7AIL
P EZTET 5720, fragility EF /LT 7 A ANKBE L 725, W B oykERih

MEDERIC OV TUIMEFNCFTFE L TV D Z ENBEESND, BEROFRN B, (35
Input Preparation Toolkit] (p.100~) (27~ L7z fragility €7 /VAER Y — /v &2 H W T,
OpenQuake-engine Tl FH ATREZRTE AU LT 5 & LW, AlENE, B O#E il % 12 B
THT—HAEFFLTWRNE LT, GEMPER LT — 220D 2 LicT5,

GEM (%, [GEM's Physical Vulnerability project] 7' 2= K&l LT, &Y - fiEATHY
7% fragility €7 /b, vulnerability E7 /L ZHEBLL T\ 5, £ 6 DT —H X, OpenQuake
Platform T [Physical Vulnerability] & LT, AINTW5H, L TFTOFIETHEHTE 5,
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OpenQuake Platform  (https://platform.openquake.org) (27 7 X925 (14 4.6.7),
[Physical Vulnerability] %727 U v 27925 (X4.6.8),

S ANJJLT TFilter] 227U v 2732 (X4.6.9),

R L@ nEoTr —2 2R 15 (X4.6.10),
[More Details] #7 U > 7425 (X4.6.11),

6. [Add] 227U v 27 LT, CartlZiBIL, ¥Urm—F¥12 (X46.12),

GEM 3% B 7= Physical vulnerability (22U ClX, D’Ayala et al. (2013)°), Rosetto et al.
(2014)3=> Rosetto et al. (2015)°)72 ERFE LY, F7o, BWHJEICBET 2 1E#IE. Brzev et al.
QO13yNE L BTV B,

Ay m— R U7z Fragility €5 V7 7 A V& 7 7 A V463 1R LIZ, ¥ ra—RLT-
FT—21x, 1333 (2) fragility €7 /v (p.70~) TRULIZZ THELZDVRRDLOD,
KERFEWVTR WD Z 2 THERFIR 7220, 20T —21X, FEMA (2003)°012 Xk 55
— X Thb, Z T, Exposure €7 /L & Fragility €7 /L OEY /3 ¥H (taxonomy) 15— 7
B BN B T2 Fragility &7 /L% GEM OBEY) R E R D MLENH 5, BARIZIL,
7. 23, 391TH ® taxonomy EHENZZ L4 C2L, W2, W1 IZEHE T 5,

w»ok v =

(O orr————"——" ¢ J[aus R-30-IR ' =
5))) OPENQUAKE  Calculate Share Explore Signin | Register GEM

OPENQUAKE EXPLORE

Seismi

GEM Building Taxonomy Tools:
o Tz raphical tool for editing GEM Taxono

2l desktop tool for editing GEM Taxonomy strings, Windows on

4.6.7 OpenQuake Platform B4 4 > #I(Z TExplorel # 7% #E R LF-EE
BEIEm® R Physical Risk Data Sets] [Z TPhysical Vulnerabilityl Ad% %

YT AN 463 Tk, 23 39ITHITEM LD, BIEBIRM LY T AT s AV ESRENTZV,
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M Vulnerability: list of fragility % g

@) D& | hitps://platformopenquakeorg vulnerabiliy list e |[Quz

» )| OPENQUAKE Share Explore [ oaa- o ] < (GEM

Calculate

(RO YT RN Fragility | Vulnerability Damage-to-loss Capacity curve ® Cart (3) | # New function |
Country: Region:| ——— j Method of ests| ———
— | urs: — j Author:
Category: —— ] Intensity measure type: B o———

15 Story High Ductile RC-MRFs (Horizontal Excitation) =
[Noroozinejad 2016]
15 Story High Ductile RC-MRFs (Horizontal +Vertical Excitation)
[Noroozinejad 2016]
2Storey Non-Ductile RC-MRFs (Horizontal Excitation)
Novelichautsl Select a list item on the left.

Ductile RC-MRFs (Horizontal+Vertical Excitatior)
[Noroozinejad 2016]
5 Storey Non-Ductile RG-MRFs (Horizontal Excitation)
[Noroozinejad 2016]
5 Storey Non-Ductile RC-MRFs (Horizontal+Vertical Excitation)
[Noroozinejad 2016]
7 Story Medium Ductile RC-MRFs (Horizontal Excitation)
[Noroozinejad 2016]
7 Story Medium Ductile RC-MRFs (Horizontal +Vertical

Excitation) [Noroozinejad 2016]
9Storey Non-Ductile RG-MRFs (Horizontal Excitation)
[Noroozinejad 201¢]

Ductile RC-MRFs (Hori ical Excitation)
[Noroozinejad 2016]
Adom-Asamoah_2012_RC_Highrise_EC8
Adom-Asamoah_2012_RC_Highrise EC8_PGA
Adom-Asamozh_2012_RC_Highrise HNK
Adom-Asamoah_2012_RC_Highrise HNK PGA
Adom-Asamoah_2012_RC_Highrise UK
Adom-Asamoah_2012_RC_Highrise UK PGA
Adom-Asamoah_2012_RC_Lowrise ECB
Adom-Asamoah_2012_RC_Lowrise EC8_PGA
Adom-Asamoah_2012_RC_LowriseHNK
Adom-Asamoah_2012_RC_ Lowrise HNK_PGA
Adom-Asamoah_2012_RC_Lowrise UK
Adom-Asamoah_2012_RC_Lowrise UK PGA
se £CB
se ECB_PGA
e HNK
2012 | e HNK_PGA
Adom-Asamoah_2012_RC_Midrise UK
Adom-Asamoah_2012_RC_ Midrise UK PGA
Agudelosi opez(2009) - CR/LFINF 1storey Permialink

4.6.8 [Physical Vulnerabilityl 4 Vv % L1-E®&
lFragilityl. Vulnerability] Damage-to-loss|. [Capacity curvel] M%&) X k

Verabilty: st of fragilty - % W

(€) O [/ 1istomopmaome/inebivy /i ot sossmenc1 e |[Qux

Calculate Share Explore

[EELENEY Frogiity | Vulnerability  Damage-to-loss  Capacity curve

& methodorests] -

Country:
Materiat| - ] Author: nazus
Category:| —— B D e =) v
HAZUS C1H- High code. -

HAZUS C1H - Lowcode
HAZUS C1H -Moderate code:
HAZUS C1H - Precode.
HAZUS C1L - High code
LS Select a list item on the left.
HAZUS C1L -Moderate code:

HAZUS C1L - Precode

HAZUS C1M - High code

HAZUS C1M - Low code

HAZUS C1M - Moderate code

HAZUS CIM - Precode L
HAZUS C2H - High code

HAZUS C2H - Low code

HAZUS C2H - Moderate code:

HAZUS C2H -Precode

HAZUS C2L - High code

HAZUS C2L - Low code

HAZUS C2L - Moderate code

HAZUS C2L - Precode:

HAZUS C2M - High code

HAZUS C2M - Lowcode

HAZUS C2M - Moderate code

HAZUS C2M - Precode:

HAZUS C3H - Low code:

HAZUS C3H -Precode

HAZUS C3L - Low code

HAZUS C3L - Precode:

HAZUS C3M - Low code

HAZUS C3M - Precode:

HAZUS MH - High code

HAZUSMH- Low code

HAZUS MH - Moderate code

HAZUS MH - Precode

HAZUS PC1 - High code

HAZUSPC1 -Lowcode

HAZUS PC1 - Moderate code

HAZUSPC1 - Precode.

HAZUS PC2H - High code. Permalink
Hazuseon lowce

4.6.9 TJ4NLZEFEALLERORE
ARG FERALEVROBBRERICTAILZENTEHIENTES (ERTIE,
HAZUS DT —42 D#HZEFRRLT)
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Verabilty: st of fragilty - % W

@) @ | s/ Jpltiormopenquskere/vuneabilly/
))) OPENQUAKE

Listof curves

+/ype of sssessment=1 e |[anz

Calculate Share Explore

Fragility | Vulnerability ~ Damage-to-loss  Capacity curve

5 Methodofest:

Country: Region:

juks: -
B — 8 oomgescae| — ] o

Material: Bl Author, Hazus

Category:

HAZUS 521 -Moderate code B
HazUsSaL precase Fomem|
HAZUS S2M- High code
HAZUS S2M - Low code
HAZUS soM Modewcode Fragility HAZUS W1 - High code.
HAZUS S2M - Precode

HAZUS 3 High code 10

HAZUS S4L - Moderate code
HAZUSS4L - Precode
HAZUS S4M - High code.
HAZUS S4M - Low

T
z
R
&
b
2

Probabability of exceedance
°

HAZUS 54M - Moderate code 02
HAZUS S4M - Precode
HAZUS S5H - Low code
HAZUS S5H - Precode 00

HAZUSS5L - Low code o 0s 1 15 2 25 3
HAZUS 5L - Precode PGAIlg]

HAZUS S5M - Low code Siight

HAZUS S5M - Precode Moderate

HAZUS URML - Low code Extensive

HAZUSURML - Precode Complete

HAZUS URMM - Low code
HAZUS URMM - Precode
HAZUSW1- High code
HAZUSW1-Low code
HAZUSW1.- Moderate code
HAZUSW1.-Precode
HAZUSW2- High code
HAZUSW2-Low code
HAZUSW2- Moderate code
HAZUSW2-Precode

i Permalink

4.6.10 THAZUS W1 — High code] @ Fragility 8%k
COREMEFEALEWEEIE, dRELE®D TMore details] 291U vo9 5%

=10 x|

HAZUS Wi

igh code +

@)@o itps//platformapsnauska r/uersbly/view/4 14 e J[aw lwEe & A
OPENQUAKE H < [GEM
= List | = Cart(3) | _# Clone & Export as JSON | _i& Export as NRML | = Remove

alculate Share Explore tahara ~

~ General Information e N Intensity Measure Damage State
PGA(g) Sight _ Moderate _Extensive __ Complete
Amesement Typer Froglty Lo Mean 03191 0675 15709 24668
Name: HAZUS W1 - High code o StndardDevaton o s o Lsen
Category: Structure dass - Building . (SD) . ‘ g
g 084
Taxonomy: W-+WLI/LWAL/HBET:1,2 (GEM) 5 o
Reference: HAZUS-MH MR3 Technical Manual i
(FEMA, HAZUS, 2003) - Technical manual 5 064
Web Link: https://www.fema.gov/media-library 3 o5
/assets/documents/12110 S
Geographical Applicability: United States 3.
Methodology: Analytical £
General Comments: Wood, Light Frame (W1): 021
These are typically single-family or small, multiple- 014
family dwelings of not more than 5,000 square
feet of floor area. The essential structural feature & ] = ) = B
of these buildings is repetitive framing by wood . "
rafters or joists on wood stud walls. Loads are o &m PGALg]
light and spans are small. These buildings may B

have relatively heavy masonry chimneys and may e
be partially or fully covered with masonry veneer. Complete
Most of these buildings, especially the single-
family residences, are not engineered but -
constructed in accordance with “conventional

construction” provisions of buiding codes. Hence,
they usually have the components of a lateral-
force-resisting system even though it may be
incomplete. Lateral loads are transferred by
diaphragms to shear walls. The diaphragms are
r00f panels and floors that may be sheathed with
sawn lumber, plywood o fiberboard sheathing.
Shear walls are sheathed with boards, stucco,
plaster, plywood, gypsum board, particle board,
or fiberboard, or interior partition walls sheathed
with plaster or gypsum board.

The present curves represent median values of
equivalent-PGA fragility curves. They are based on
median values of spectral displacement of the
damage state of interest and an assumed
demand spectrum shape that relates soectral

4.6.11 Fragility BA#&FMzR~EE

[More details] #2)v o9 5&. COREICET HEFMATERMNIRSF TE. lExport as
NRMLY 22 Vv o IhiE. COBEEZERT 50D Fragility model 77 A4 JLHAREFT
=3A)
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(€) on n

ltformopenqueke re /vnerabilty /cart

¢ |[anx jwie & & =

))) OPENQUAKE  Calcuate  Share  Explore

Cart: collection of curves to export as a single NRML file. |[EZSETVA AVRTSSSTRNE I3

0 chaa- o (] < m

SEmpty cart | _&Export as NRML |

HAZUS C2L - High code Q More details

HAZUS W1 - High code
HAZUSW2- High code

Probabability of exceedance

Fragility HAZUS W1 - High code

X4.6.12 EHOEHKEFEIRLI-ES
EHOREE%E TAdd] L=, lCart] 29 Uvv35E&, ERLI=Fragility gD X
EMWRRTE, lExportasNRML] 5 U v o FhiE, ThoEZ—DDT77AIILICL=T—

ARG TH D

TJ74) 463 BERHEZRELE-HMEBEHICILIEVBREHEMIBE TS

fragility ETIL 7 74 ILD—ER

T7ANVHE A
1 | <?xml version='1.0" encoding="UTF-8'?> XML &5
2 | <nrml xmlns:gml="http://www.opengis.net/gml" nrml B4G % 7

xmlns="http://openquake.org/xmlns/nrml/0.4">
3 | <fragilityModel format="continuous">

4 <description>Fragility from GVD: HAZUS C2L - High
code</description>

5 <limitStates>slight moderate extensive
complete</limitStates>

6 <ffs noDamageLimit="0.05" type="lognormal">

7 <taxonomy>CR/LWAL/HBET:1,3</taxonomy>
8 <IML maxIML="3.0" imlUnit="g" minIML="0.0"
IMT="PGA"/>
9 <ffc 1s="slight">
10 <params mean="0.2945" stddev="0.2096"/>
11 </ffc>

xmins: XML 44 Rij 22 [#]
fragilityModel: fragility model

Jormat: BIED T +—~ v F
description: #7255

limitStates: #7Z{KAE

fis: 77207 4 BEOES
noDamageLimit: #%3 72 L OHIFRAE
type: BB D E A7

W RHKIER ) OHA

taxonomy: &) /yH

IML: intensity measure level
imlUnit: intensity measure level ¢ .
{if, IMT: intensity measure type.
minIML: e/ O HIEEB) IR S |
maxIML: xR O HIRB) 78 <

ffec. 77V T ¢ B
Is: limit state
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T7ANAE A
12 <ffc Is="moderate"> params: SIEOER S DO/NT A —5
13 <params mean="0.5523" stddev="0.3929"/> mean: Y. stddev: FEHE(RE
}‘5‘ <i“ ifci ) limitStates THEE L 7= ERET &
<ffc Is="extensive"> o %bE N K<
16 <params mean="1.1046" stddev="0.7859"/> L;I gfﬁ;’iﬁ?ﬁ%ﬂ BB/ $7 A
17 </ffc> i i
18 <ffc 1s="complete"> flef&T27
19 <params mean="1.9023" stddev="1.3535"/>
20 </ffc>
21 </ffs>
22 | </fragilityModel> fragilityModel #& T % &
23 | </nrml> nrml & T X T
6 HJEIZ7AIL (YRY)
WARIZRET7 7 A NVEAERT D, 77 ANV 464 1T NVER LT, T2 CTRERER
U TORTH D,

1. FHRE—RNEPONEHR (77414640 1~31TH)

2. Exposure [ZFHT H1FH (77 A/ 4.64 D 5~61TH)

3. RIEHPHICEET 2@ (77 A1 4.64 D 891TH)

4. Fragility ®T VOIER (7 74V 464 D 11~121TH)

B L7277 7 AV 434 % EDIEIC, B v a v T IR T 5,

1) general 23> (FHEE— FIZHDIER)

ZIZTiE, ZOHBEELIPD DL R RERETEDR T D, T2 T, LFD 30X T

A—ZERET D,
e description (21T7H)

ZORAETED LY R EEFATT A0 EEED LTH| TR T 5,

e calculation mode (317H)

Scenario Damage D FtH 21T 9 DT, scenario_damage % IR 75,

2) exposure £ 3> (exposure [ZBHY B1FHR)
e exposure file (61TH)
exposure E7 /LD T 7 A VA& EFINT D,

3) boundaries £V a3 (GtE#HEICET HFHR)
e  region_constraint (91T H)

A7 OFTRZ LTeWFIHAZRE, BEO 4 A THRET 5,

4) fragility model 2 < 3> (fragility ETILDIEHHR)
e structural fragility file (1217H)
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1EEY) O Fragility €7 V7 7 A VERET D,

774 4.6.4 ERMIBERE L-HMEDICKIBMEERTICETIRED

7A4IL (JRY)
TrANVAE B
1 | [general]
2 | description = Scenario Case Sample For Taichikawa Fault | 32
Zone
3 | calculation_mode = scenario_damage HEET—F
4
5 | [exposure]
6 | exposure file = exposure model.xml exposure €7 /L
7
8 | [boundaries]
9 | region_constraint = 138.7 36.3, 138.7 35.2, 140.0 35.2, | F-B&PHDHIR
140.0 36.3
10
11 | [fragility]
12 | structural_fragility file = structural_fragility model.xml fragility €7 /L

4.6.2 FEAE
FHEJFIEIE 1341 WebUL IZ L D FEAT) (p8l~) BEW 342 a~vr RIAM4 102k 5
FHRIATHIED (p90~) TR LcEBY THD,

46.3 HA
SHRREROM N HE L Kb B, 3.6 &R XA FI2B T 5 =R - U X7 D3
FHiE (p105~) BERO 137 FHREMEROKEGIE] (p169~) ITRLIZERY THD,
W7 740D 5 b — ROFFEEREZ QGIS THIL L7 b D #I[X 4.6.13 IZ/R LTz,
AEIOFHRIT, HEE DIFH 2 D72 2D Wi g IR - 72 7B CTH ) S 415, Risk Modeller’s
Toolkit Z M L7z @M T L ORI FEMERZX 4.6.14, X 4.6.15 1277,

I8 - Catslsd

4.6.13 EFtESMN1=PCA 5
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Damage distribution (All taxonomies)

.
o .
4 ]
g o
5§ 5
A
H 2
[
j4
2
£
£
ZW

B ot S

Damage state

M4.6.14 BYHEEOHEERR

Aggregated Collapses per location Collapse map for C2L
)
100 10
36.25°N 36.25°N 5
100 10
A
10" 10
36°N 36°N
102 ; 102 ;
10° 2 10° 5
g 8
35.75°N - ; 35.75°N 104 ;
S E 10° €
107 2 2
35.5°N tie 35N 10¢
107 107
35.25°N 10° 35.25°N 10°
10° 109
138.75°E  139°F  139.25°E 139.5°E 139.75°E  140°F 138.75°E  139°E  139.25°F 139.5°E 139.75°E 14
Collapse map for W1 Collapse map for W2
10* 100
36.25°N 10° 36.25°N 10°
10
10?
38N 102 36N [
§ 10° §
10° & 2
B 3
35.75°N 1045 BTN 10° 5
s E €
10° 5 1045
o o
35.5°N . 35.5°N
10°
107
35.25°N 35.25°N 10°
10°
°E  139.25°E 139.5°E 139.75°E  140°E 138.75°E  139°E  139.25°F 139.5°E 139.75°E 14

Total loss per taxonomy

. W2
EE Wl
2L

®4.6.15 EYHE & OEYEIRR
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4.7 FERRHIME X R
4.7.1 DELGER

WIT, WERGRIIHIE U X 7T D 5 5| fragility &7 /L& H U 7= e3R8 im ) =g EMsT
ZI1T9, ZIZC, MELRDEWRIL, MEEGRI N — NN OSSR, fETHLS O exposure
ETIV, LB HEOERMR (fragility model) TH D, ZD 95 5B NP — RFHTORE S
e RFMA IR Y — NN 2 D 3 OFER AN T2,

4.71.2 REGZI7AIIL

UTFDOEICHRET7ANEBRETLORY Y 7V ) —BIUOMBEES Loy 7
V) —=NRE LD,

1. BEETIL (7741431 774/ 44.1)

2. BEETNAOY Y IV U —T74 (77 A/L44.2)

3. MEEH Ty sV I —T 7 A (7741 45.1)

4. BREZ7AN (NF—FR) (7741 444)

5. Exposure ET /L7 7 AL (77 A/ 4.6.2)

6. Fragility E7 /L7 7 AV (77 A/ 4.6.3)

7. BREZ7FAN (VRZ) (774 4.64)

1 BRETLIFZAL

AP— ROMATHERIL [4.5  fEGRAVHIER Y — FEEHTZ O 31 (p.210~) OfRZ LD
FEHWDLTZD, BFERET VI, 7740431 677 ANV 441 ZZNENRE LT 7
A )V 4.4.1 @ source_ model 01.xml~source model 10.xml H(Z7 7 A /L 4.3.1 DIEHREIMZ 7=
10 7 7 A VAT 5,

(2) BREETILAOSYHSY)—T7ALIL
T AN442 LEILT A NEHHT S,

Q) WwEZFAKXOCYIVI—T7AIL
Tr7AN451 EIRERCT7 7 A NVEFEHT D0, HESTHIXZ AkkarBommer2010 5

J Y ZhaoEtAI2006SInter (A E 35, BEH L7 7 ANV E T 7 A/ 471 IR LT,

T7A4IL4 7.1 HEERFHOMBIXVBFICESTHAHEBFAXOCO v IV —0741L

T7ANAR A
1 | <?xml version="1.0" encoding="UTF-8"?> XML B
2 | <nrml xmlns:gml="http://www.opengis.net/gml" nrml PRME~ 7
xmlns="http://openquake.org/xmlns/nrml/0.5"> xmins: XML 4 BiiZ= R
3 | <logicTree logicTreeID="1t1"> logicTree: = > 7> —
logicTreelD: 1D
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10
11
12

13

14

15

16

17
18
19
20
21

(4)

TrANINE

LA

<logicTreeBranchinglLevel branchingLevellD="bl1">

-]

<logicTreeBranchSet uncertainty Type="gmpeModel"
branchSetID="bs1" applyToTectonicRegionType="Active Shallow
Crust">

<logicTreeBranch branchID="b1">

<uncertaintyModel>AkkarBommer2010</uncertaintyModel>
<uncertainty Weight>1.0</uncertainty Weight>

</logicTreeBranch>
</logicTreeBranchSet>
</logicTreeBranchingLevel>
<logicTreeBranchinglevel branchinglevelID="bI2">

]

<logicTreeBranchSet uncertainty Type="gmpeModel"
branchSetID="bs21" applyToTectonicRegionType="Subduction
Interface">

<logicTreeBranch branchID="b21">

<uncertaintyModel>ZhaoEtA12006SInter</uncertaintyModel>
<uncertainty Weight>1.0</uncertainty Weight>
</logicTreeBranch>

</logicTreeBranchSet>
</logicTreeBranchingLevel>

logicTreeBranchingLevel: 7 7 > 5
T
branchingLevellD: 1D
logicTreeBranchSet: 77 . Ft » |k
branchSetID: 1D
uncertaintyType: THEENED & A 7
1% gmpeModel
applyToTectonicRegionType: i H 3
5 #5113 Active Shallow Crust
logicTreeBranch: 7 7 > 5
branchID: 1D
uncertaintyModel: AkkarBommer2010
DARMEMEDET IV
uncertaintyWeight: ~fifg &M 0O B A
1% 1.0
logicTreeBranch wrTHET
logicTreeBranchSet ¥ T % 7
logicTreeBranchingLevel #& T % 7
logicTreeBranchingLevel: 7 7 5
N/ A2
branchingLevellD: 1D
logicTreeBranchSet: 77 > F & v k
branchSetID: 1D
uncertaintyType: RHEENMED & A 7
% gmpeModel,
applyToTectonicRegionType: 1 3
% #51% 13 Subduction Interface
logicTreeBranch: 7 7 >
branch/D: ID
uncertaintyModel:
ZhaoEtA12006SInter 73 N EMEDE
%
uncertaintyWeight: ~fifg MO B A
1% 1.0
logicTreeBranch wrHET
logicTreeBranchSet ¥ T % 7
logicTreeBranchingLevel #& T % 7

</logicTree> logicTree $& T4 7
</nrml> nrml & T X 7
e

HEITF7AIL ON\F—FK)

Tr AN 444 LIZZEFR LT 7 A NVEMEHT 203, intensity_ measure_types _and _levels 225

PGAICEFTTAH, BELET7ANE T 7 AN4T21TR LT,

ZOFHRTHEMT 58

BERGE ATl Vs30 DM & 72 5, ASkid, HARERICE S EZ AN T 5
7RV, FEAED =9I 12~16 fTB D X 912 Vs30 OfEZEMN L 7=,

T74IL4 7.2 FERRUME) X VBMIZETERET 7ML WF—F)
T7ANVAE Bk

[general] general 7 v =3 v
description = Classical PSHA Sample For Sagami Trough i B 7250 B

calculation_mode = classical

FHHE T — R classical
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0 3 ONWn b

11
12

13
14

15
16

17
18
19

20

21
22
23

24
25
26

27
28
29

30
31

®)

TrANVNE

LA

[logic tree]

source_model logic tree file = source_model logic tree.xml
gsim_logic tree file = gmpe logic_tree.xml

[erf]

rupture_mesh_spacing = 5.0

[site_params]

reference vs30 value = 760.0

reference vs30 _type = measured
reference_depth_to 2pt5km_per sec = 5.0
reference_depth_to IptOkm_per sec = 100.0

[hazard_calculation]
random_seed = 113

intensity measure_types_and_levels = {"PGA": [0.005, 0.007,
0.0098, 0.0137, 0.0192, 0.0269, 0.0376, 0.0527, 0.0738, 0.103,

0.145, 0.203, 0.284, 0.397, 0.556, 0.778, 1.09, 1.52,2.13] }
truncation_level = 3.0

maximum_distance = 200.0
investigation_time = 50

[exposure]
exposure_file = exposure_model.xml

[hazard outputs]
hazard maps = true

poes =0.01, 0.02, 0.10
mean_hazard curves = true

BRETAQY Yy 7Y ) —
WEHSH Ty 7YY —

Wil i o 7319 A X (km)
BUNE AT A—H
Vs30(m/s)

Vs30 05+ 7
Vs=2.5km/s & 7% 55X (km)
Vs=1.0km/s & 703X (m)

FEHLBEL D 7= D D ELE D > — Nl
AT MERE DL ~L

HSRENED S E DD DFARL~L
R E) 2 5 T D K EEEE (km)
AR B =R D S5 SR 41 T (4F)

exposure £ /L

A= Ry 7O
EEFER: 1%, 2%, 10%
SEE) DAY — R I — T DVER

exposure ETILIZ 7 AL

TrAN462 LR T 7 ANEBHHT S,

(6)

fragility ETIL 74l

Ty AN463 LR T 7 ANEBHHT S,

(N

BEIZ7AIL (VRT)

WBIZRET 7 ANVEAERT D, 77 A/ 4.64 L1F

ERLCTHLN, 22T

X, U RS

D 7= OBIBMER ORI R M &2 W — N L 13BR 5 2 585 L BT — X 12X D fragility
Bfamif T o I rE R e, 22 TRERFRIFLLTORTH D,

1. #HEE—FREVLOBEHR (77141473 D 2~31TH)

2. Risk AHEOHEH (77 A/1473 D 6~71TH)

3. Exposure (2R3 2ffH (7741473 D 101TH)

4. FHEFGMHICEAT HE®R (7740473 D 1317H)

5. Fragility €7V OE#® (7740473 D 161TH)
T ANATINCY T ERLTE,
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274473 BEET7AIL (VRY)

TrANVAE #A
1 | [general]
2 | description = Classical Damage calculation AL
3 | calculation_mode = classical damage E— FOER
4
5 | [risk_calculation]
6 | risk_investigation_time = 1 U A 7 OB O xS M (5F)
7 | steps_per_interval = 4 fragility BEB DI HIFR
8
9 | [exposure]
10 | exposure file = exposure model.xml exposure E7 /L
11
12 | [boundaries]
13 | region_constraint = 138.7 36.3, 138.7 35.2, 140.0 35.2, 140.0 SHE P O HI R
36.3
14
15 | [fragility] fragility €7 /L
16 | structural fragility file = structural_fragility model.xml EEW O fragility TT V7 7 A )L

4.1.3 HEAE

FHEJFIEIE 1341 WebUL IZ L B FEAT) (p8l~) BIW 342 a~r RIA 128D

RIREITIE] (p90~) I[TRLTZEBY TH D,

4.7.4 WA

FHEMAROM D HE LR TEL, 13.6 FHEXA SR8 TF N —FK - U RT O
FHE] (p105~) BERO 137 FHEEROKETIE] (p169~) ITRLIZEBY THD,
QGIS Al L7 & PE Z & DM E AR OFH R R Z B 4.7.1 1277,
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°

® ®0000CO0OCEC

Rl

NoDamage

0-200
200 - 400
400 - 600
600 - 800
800 - 1000
1000 - 1200
1200 - 1400
1400 - 1600
1600 - 1800
1800 - 2000
000 - 2176

K471 FHESh-ERHRHEYVEEZTSM BYBEFLZL 0 FT I
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4.8 FrEEFE

OpenQuake-engine TlE, FHREFMH, #1HA X, BT T VU 812 & - TEHERHEN
Wi s, BHEFFFICE L TX, AL W DHERICE REELFEND, SRR TEE
FEf]1X. DELL OptiPlex 5040 (Intel Core i7-6700 3.4GHz, * <€V 8GB. HDDITB. Windows
7 professional (64bit)) ZHWTEHE LI-LAEORERTH S,

B (201743 H) THREO T v 7 7 AT, RO &L - WHHE 72 & T
BO, A=V ar 1.0 DEHEILET 2 L0720 @l THENRTELL5ICR>T05, £
D—FT, FHRICHLERAEY OBAELEML T D720, #HEHlA T ) DD 7RG
TREATLILAITEENLETH DL, AEVHEHEPNYEAE YU EERDIGAELEDE
FHEZEDTLE S OT, FHRNMEERWVEEHERNR 7 ) — X3 5581 A€
RRTHDEBZIIII VR, £, FOT 07T LTI, FHEEO CPU © = 7 Hihs
B ChHIT, BAETIWSINAEHEZIT) Ko7 a I Lo Tng, LLaRb, if
UL L2 WHEEIZIX 8GB FRED A E Y & CTHMBERWERE TH W L CEHR AT O &
WHNIE DAY EEMLELE LT, WEATYEUEOAETYEZEIV Y TH LI TH
DT, A& A Z&flHn< LIZFHERe, SO INWEE, 2ROBR AN L3 E %
FEiT HHEITIE. EEPLETH D,

# 4.8.1 1%, MEGRMAIHUEANT — N2 0 3 7 V& LT, region_grid_spacing
EH GHRHUE O A X) ZEE L6 O RRER 28 Uiz, FHERIFRIL. MR
AR — R 2D 3 LR CHIPHZFIH L, 704 X% 50 TR L, £,
FHRICHE A L3R IR, &9 A X2/ S LQISIEEZIT ) &0 AFUBARET
Hie, WHHE LW CitRZ2 %M L7,

TR AR Y — NN Z 0 3 OF 7 /1iE, £ 250km WU OFHAGEIR TH 5, #H5%
T A X% 1.0km & L7256 TR 1 RRE L FHEKRIZH EV 0 E720, L LR,
BROAE Y HEHEDSH14GB &2 0 —ROFARTITFE LSV D Lo TN D,
Bt A X% 500m & L7254 TlEAI4.5GB & 72> T 5728 .250m A v ¥ = TOFHRIT,
B OFFEETIIFETE RN LR TRSR S,

#=4.8.1 FEBRBOBEZR (rupture_mesh_spacing = 5.0 DIHFA)

region_grid_spacing %%T 5 FHE R %zg ;Ej) é * Euéjj ¥ A
(km) BAIRE () (MB) (MB)
10.0 143 3 110 1.14
5.0 575 5 #1150 3.49
2.50 2272 11 #1300 12.7
1.00 14362 55 #91400 78.6
0.5 57365 331 #4500 313
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FHEEPH & FHEAS 7 A RO I 72 53 rupture_mesh_spacing 2% (WiJE &Y A4 X) 1
BIEENRMETH D, WEEREAZFET BRI, Zo2B 2 W THEET L2 0% LT
FIAET L2 LD, ZOEMNESNE | WEHREARERSFHHRTE D X HITRDM,
FAB2ITRLTC L IC, ZoMER/NETDL. ZROATY 2T LI LITRD,

$4.8.2 HEEMOBER (region_grid_spacing = 2.5 DiHE)

rupture_mesh_spacing | # &3 % B R %zi? );3 é * ? ;jg ¥
(km) B B () (MB) (MB)
10.0 6 150 12.5
5.0 11 #7300 12.7

2272
2.0 48 #1200 13.8
1.0 200 %9 4500 17.8

AEVHEHENRZNZDIZ, FHENTERWIGEIT, RS2 R & X
THETZ2OTIERLS, RTHETDHIZLTHIST LI L HARETH D, TEICL-T
(T, FHEHEOBERA T Y 2T R ED TR OLEND LR,
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