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Rapid Earthquake Damage Assessment-Near Real
Time—Hazard and Loss Estimation Software

REDAS System consist of five main modules:

= Shakemap Generation Module,

= Hazard Module,

= Loss Module,

=  Geotechnical Failure Module,

= Lifeline Module (Natural Gas Pipeline).

To produce earthquake hazard and loss maps in near real
time by using offline/online station data.
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a USGS

science for a changing world

Earthquake Hazards Program

ShakeMap
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Scope of REDAS V1.1

OPENQUAKE

calculate share explore




REDAS V1.1 Active Models

REDAS Interface and Modules

e Interface Design

e Folder Structures and File Systems
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Main Interface

Scenario Based

Event Based
To be utilized by users Manually <j

Automatic triggering
First Priority for Analysis

Scenano Events Rell-Time Evenis

Black Hea

-----------
COOPrIBATIEN

n%¢®mn

Run l Show Output

Configuration Show Qutput Web server

L

Configuration is

Configuration

»% |Ready For Run

Configuration Can be
changed by user
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PC Based Results and
Maps

harmonized
between the Shared
servers/ Can not be
Changed

WWW server Based
Results and Maps




Configurations/System Files
Configeration Form — O -

~-- REDAS System o 21 | =
—J- Local System Configuration — .
B8 System Files EIUIHI_I"IQDEREBESEFDHEI' C:\REDHS\SGH‘H'!M\E!HM\
. Operational Parameters UepheDmaFdda C:\REDAS\Scma'!u\LﬁeLnFnﬂa\
. GMPE (Attenuation Relations) FrggﬂrtyDataBasanlder CI\REDHS\SCEIH‘!HM!N\
#]- Landslide (Statistical) SoilVs30Folder CAREDAS\Scenarios\Operational\
- Landslide (infinte Slope) GmpeZoneMap ShpFile CAREDAS\Scenarios\Operational \REDAS_GMPE_Zones shp
H Liquefaction Model Landslide Statistical Folder CAREDAS\Scenarios\Geotechnical HazardData\St atistical Model \
: Building Risk Landslidelrfinite Slope Folder C\REDAS\Scenarios\Geotechnical HazardData\Infinite Slope Model \
4 Lifeline Risk LiquefactionDataFolder C-\REDAS\Scenarios\Geotechnical HazardData\ Liquef actionModel\
5 Fragty Curves Operational DataFolder C-AREDAS\Scenarios\Operational
o Soil V30 Files FaultsMap ShpFile C\REDAS\Scenarios\Operational \Regional Faults shp

SGM Records Parameters

ACE"
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Configurations/Operational Parameters

Configeration Form

—-)- Local System Corfiguration :

- System Files Haz.ard(}puqn True
| DamageOpion True
- GMPE (Attenuation Relations) erebnfeHmkD.pt_mn _ True
+]- Landslide (Statistical) LandslfdeStatl_stlcaIOphon_ Trus
+)- Landslide (infinite Slope) L_ﬂﬂdﬂlde.WInﬂESlODEQDtlm True
+)- Liquefaction Model quuefactlmHazadeptlun True
+)- Building Risk IMinHazard 3

5 Lifeline Risk IMinRisk 5

+- Fragility Curves H;zaqundize 0.01
+- Soil V30 Files RiskGridSize | 0.01
.. SGM Records Parameters IncludeRecordBias True

ACE"
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REDAS V1.1 Active Models

Scenario & Real Events

e Event data Xml File (Point Source)

e Event data Xml File (Fault Source)

e Event Data SGM Record xml Files

e Online Shared Events

e Online Shared Events SGM Record Data

EDACt*"™
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Run Event / Scenario Based Open event Xl file

2= REDAS Ver 1.0 - X
Scenano Events Real-Time Events
| | Blank?aa
- Configuration Qutput Configuration Show Output Web server Coerraanen
| &35 Ready For Run @ :.t.f' (_ED i1l | ) i — O »
id 2023060719444, b
netid EU ] ]
: network NETWORK
Scenario Event me i
parameters can lon =
mag
be entered depth 0
. mech Unkown
directly to the year 2023
. month 6
input class form day 7
hour 19
Or can be read mirute a4 |
. second 47
from xml file time > 2023-06-07T19:44:47Z
timezone GMT
locstring Location /
created Created By T ——
Fault_Name FaultName ‘\__,_\
Event Parameters can e - =
H o Fault_Width 15 .
be specified / ETir S > Update flaU"t Map Run Scenario Event
H Fault_Lat (Collection)
modified e ot

|
RS J

REDACt . e
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Input & Output Data Management

Scenario Based

Building Inventories and Landslide

LT A A

parameters

Input maps and xml

parameters

Database |
Scenario Based Data > LandslideData
and Results Operational <
Is located under

Output
REDAS/Local Folder by «
Default v 20210303101608

20210303101608_1

) 20210303101608_2
But the locations can -

All the Scenario Results will be automatically
arranged such that each trial will have
separate folder with the trial number. All the
trials will be placed under the main folder
with the Scenario ID

be changed by the 20210303101608_3
users 20210303101608_4

20210303101608_5

20210303101608_6

W RecordsData

=
RE DAC t"’ 20210303101608

Rapid Earthquake Damage Assessment ConsorTium

Records Data Parameters: Each Scenario will
have separate folder of its ID that have xml
files for the records parameters




Cloud Data Transfer for the REDA System Real Events

= A Common Cloud service to be organized by all the partners. “Shared cloud folder” to
be arranged

Partner | Partner ..
= No need-to-know Partners’ IP Addresses Cloud Data
* Fasy to manage and install Transfer
= Flexible to Add new partners
» Flexible to Add new Servers partner I Partner IV
Partner Il
[v Shared ]
Cloud Data Transfer
Earthquakes The Cloud transfer folder can be configured to be a
shared “Cloud folder” using a common cloud service
. such that gdrive, onedrive, dropbox, amazon, ... etc. The
Operational physical location of the shared “Cloud folder” can be

arranged according to the requirement of the cloud
service. The expected size of each event will be in terms

of 1 MB, so a standard service or even a free service
RE ACt". can be utilized by all the partners.

Rapid Earthquake Damage Assessment ConsorTium



Online Event Processing Data for the REDA System

Shared
Cloud Data

= Earthquakes

Event ID1
= Event Trigger xml Files
=  Station Data xml Files

= Operational Data

Faults Maps

Vs30 Maps

Fragility & Vulnerability Curves
Triggering Areas Map

Regional GMPE parameters

Event ID> Grid Based
Damage Data

\ 4

REDA System Partner |

Real Events

7o

Local Drive

1

A

= DataBase
= Buildings
=  Population
= Lifelines
= (Critical Facilities

Results>> local web server

\ 4

Intensity Maps
PGA, PGV, PSA,...
Local Building Damage Maps

Local Lifeline Damage Maps




Input & Output Data Management

Real Events o REDAS Building Inventories and Landslide parameters (will
not be Shared)

Shared Event Based

Data and Results , ] ]

Is located under [ Database }47 All the Events ReSl{ItS will be leutomatlcaIIy

REDAS/Shared Folder [ o Outout }4 pl\llaced under th.e main fol.der with th€ Event ID.

by Default ew Results will over-write the previous ones.
19991101123603

But the locations can 202103202101608 All Earthquake and Operational Parameters will

not be changed by the be shared under “shared” Folder. This Folder will

users 20220303101111 be shared by Cloud among all the Joint Institutes.

Earthquake Folder: The contents of the folder
20220305101608 will be generated automatically by REDAS with
( Shared N the insertion of xml files into Transfer_Bin

> Earthquakes [«
_ Transfer_Bin is used to transfer the data
\_ Operational J to cloud. Event and records xml files to

: be placed into “Transfer_Bin” directly
REDACt"‘ [ > Transfer_Bin ]47

Rapid Earthquake Damage Assessment ConsorTium




Input & Output Data Management

File watchers for Real Events

v REDAS e Folder Watcher 2:
b v =3 Realtime Control the changes in Earthquakes Folders
L )
e . S r— 1. Process the event xml shared by different Institutes.
S § Database | 2. Decide the relevant Institute event xml files using
:qc_.; g v © Output 19991101123603 the event location within triggering map areas.
S B 3. Process the event together with the records’
20210303101608 .
S 3 19991101123603 core if &
"E .S' 2022030310111 parameters it any.
S S 20210303101608 4. The results will be generated under Events folder
L2 20220303101608
2 .": 20220303101117
g 9 Folder Watcher 1:
S S 2022003101608 " Control the xml files’ changes in Transfer_Bin
S ",6’ v =3 Shared o g If a new xmll file is detected:
e [} - hauak ] © S 1) Create new folder with the Event ID or append existing
"'6 § arnquakes % = event ID folder under Cloud/Earthquakes
E % Operational O w 2) Move Event.xml to Cloud/Earthquakes/EVENT _ID by
L Adding Institute ID to xml files (Event_TR.xml)

{ Transfer_Bin ] . ' '
3) Records’ parameters xml files will be moved If there is

- suitable EVENT folder with the same Event ID
REDACts ~

Rapid Earthquake Damage Assessment ConsorTium
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REDAS V1.1 Active Models

Ground Motion Maps

e Prediction Equations

e GMPE zone shape file and Zone-specific Weights
e Rupture distance Calculation
e Ground Motion Results (PGA, ...)



Ground Motion Prediction Equations

Configeration Form

- REDAS System
=) Local System Configuration
- System Files
- Operational Parameters
- GMPE (Attenuation Relations)
[#- Landslide (Statistical)
[#)- Landslide (Infinite Slope)
@) Liquefaction Model
[#)- Lifeline Risk
[#)- Fragilty Curves
(- Soil V30 Files
“- SGM Records Parameters

Rapid Earthquake Damage Assessment ConsorTium

=4l |3
v String[] Array
[0] Boore-Stewart-Seyhan-Atkinson, (2014) [BSSA14]
1l Campbell-Bozorgnia, (2014) [CB14]
[2] Abrahamson-Silva-Kamai, (2014) [ASK14]
[3] Chiou-Youngs, (2014) [CY14]
[4] Akkar-Sandikkaya-Bommer, (2014) [ASB14]
[5] Boore et al. (2021) w bias [BWTB21]
[6] Boore et al. (2021) w/o bias [BWOB21]
M Kale-Akkar-Ansari-Hamzehloo (2015) [KAAH15]
[8] Sokolov et al (2008) [SKV08]
[9] Vacareanu et al (2015) [VAC15]
v Alias String[] Aray
[0] BSSA14
1] CB14
[2 ASK14
(3] CY14
[4] ASB14
(5] BWTB21
[6] BWOB21
M KAAH15
(8] SKV08

51 VAC15




Ground Motion Prediction Equations

ZONE GMPE

Crustal eathquakes in Vra...
Crustal eathquakes in and...
Intermediate Depth in and ...
Intermediate Depthinand ...
Intermediate Depth in and ...
Intermediate Depthin and ...
Intermediate Depth in and ...
Intermediate Depth in and ...
Intermediate Depth in and ...
Intermediate Depth in and ...
Intermediate Depth in and ...
Intermediate Depth in and ...

Boore et al (2014), Cauzz...
Boore et al (2021) with a...

Sokolov et al 2008, Vaca...
Sokolov et al 2008, Vaca...
Sokolov et al 2008, Vaca...
Sokolov et al 2008, Vaca...
Sokolov et al 2008, Vaca...
Sokolov et al 2008, Vaca...
Sokolov et al 2008, Vaca...
Sokolov et al 2008, Vaca...
Sokolov et al 2008, Vaca...
Sokolov et al 2008, Vaca..

REDACT
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A A
)

BSSA14 CB14 ASK14 CY14 KAAH1S BWTB21 BWOB21 SKV08 VAC15 ZMIN

> Boore et al (2014), Cauzz... | 050 | 0.00 000 | 000 | 050 | 0.00 0.00 000 | 0.00 0.000
050 | 000 000 | 000|050 | 000 |000 | 000 | 000 | 0000
000 | 000 000 | 000 034 | 033 |033 |000 | 000 | 0000
000 | 000 000 | 000|000 |000 |o000 |05 |05 | 60000
000 | 000 000 000/ 000 |000 |o000 |05 |o050 | 60000
000 | 000 000 | 000|000 |000 |000 |05 |05 | 60000
000 | 000 000 | 000/ 000 | 000 |000 |05 | 050 | 60000
000 | 000 000 |000|000 |000 |000 |05 |05 | 60000
000 | 000 000 | 000/ 000 | 000 |000 |05 | 050 | 60000
000 | 000 000 | 000|000 | 000 |000 |05 |05 | 60000
000 | 000 000 | 000|000 | 000 |000 |05 | 050 | 60000
000 | 000 000 [000|000 |000 |000 |05 |05 | 60000
000 | 000 000 |000 000 |000 |000 |05 |05 | 60000




Rupture distance Calculation

Surface
Projection . .
of Top Edge Rx
of Rupture R
r O _—SITE
z T s T - RERLT I’
| |
I
Zror : Surface Projection | Ground /
I of Ruptured Area |

Surface

RRLI’P

Depth to
Top of Ruptureb.

P Sirike direction

A Dip direction

REDACt""

Foot Wall

Hanging Wall

\Top of fault rupture

Ryo >0
—>

Bottom of fault rupture

Footwall Hanging Wall
] -~

>
R,20

Top of fault rupture ,\

Bottom of fault rupture

<
Ry<0

Courtesy: Jennifer Donahue
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Rupture distance Calculation

#g! REDAS Ver 1.1.0.0 - Scenario Output

)%= Operational Maps
=) #* Scenarios Output
&) 19770304192154
&-{r) 20140524092502
&) 20230527124625
&7 20230531142731
&) 20230607121348
=7 20230607194447
=) 20230607194447 _1
[ 20230607194447_FauttEpi_shp
[ 20230607194447_FauttLine_shp
&= 20230607194447_Hazard_Grid shp
[* _20230607194447_Eventinfo xmi
[ _20230607194447_Eventinput xml

Riokam) K
Map Plot Table Data
HOT - Word Map @
Fault Map &

IS .ULO0L o

I?‘ 0262 H:.’ 7844 I

| Shape File Data Plotting is Finished [383076]

ACE"
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Soil Shear Wave Velocity Distribution, Vs30

Configeration Form — O X
- REDAS System o 4l | E
=J- Local System Configuration —
| i System Fies 0 L1 .
Operational Parameters CRS GEOGCS["WGS 84" . DATUM["WGS_1984" SPHEROID["WGS 84".6378137.298.257223563 AUTHORIT
GMPE (Attenuation Relations) RasterFile C:\REDAS\Scenarios\Operational\Vs30_Global tif
4 Landside (Statistical) v Sie . ;;33;211 Array
#)- Landside (infinite Slope) (0]
I +)- Liquefaction Model _ (1 6326
+- Building Risk v xLim Double[] Array
+)- Lifeline Risk [0} 10.97994 7416472669
I 4 Fragiity Curves 11 63.656614083139316
- Soil V30 Files Vv ylim Double{] Aray
| | Local> Vs30_Local_Seres [ 53.512225104959569
| .- 5GM Records Parameters
I
I

ACE"
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Global Vs30 Raster Map

Rapid Earthuake Damage Assessment Ennsanmm




Local Vs30 Raster Maps
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REDAS V1.1 Active Models

Building Losses

e Fragility Curves

e Building Inventory Shape File
e Building Loss Results

e Multi Regional Shape Files

4
REDACt



Fragility Curves

ACT

Rapid Earthquake Damage Assessment ConsorTium

| Configeration Form

&

= Fra

gility Curves

- CR_LD_H10

- CR_LD_H11

- CR_LD_H12

-~ CR_LD_H2
--CR_LD_H3

-~ CR_LD_H4

.- CR_LD_H5

-~ CR_LD_H6

- CR_LD_H7

.- CR_LD_H8

-~ CR_LD_H9

.. CR_LDUAL-DUL_H1
- CR_LDUAL-DUL_H10
- CR_LDUAL-DUL_HT1
- CR_LDUAL-DUL_H12
-~ CR_LDUAL-DUL_H2
-~ CR_LDUAL-DUL_H3
- CR_LDUAL-DUL_H4
- CR_LDUAL-DUL_H5

4
> g

==
=2

2|3

id
lossCategory
assetCategory
description
format

limit States

imt

noDamage Limit
imls

poes_1
poes_2
poes_3
poes_4

CR_LD_H1
structural

All Martins-Silva Fragility Curves

discrete
String[] Array
PGA

0.02
(Collection)
(Collection)
(Collection)
(Collection)
(Collection)




Fragility Curves

Configeration Form — O

= Fragility Curves .
 CR_DH1 100+ ——— — slight t

g moderate
— extensive
—— complete

~CR_DH10 90
~CR_DH11
- CR_DH12 80
- CR_DH2 '
- CR_DH3
CR_DH4
CR_DH5
CR_DH7
- CR_DH8
-CR_DH9
-~ CR_DL1
~~CR_DL10
CR_DL11 |

CR_DL12 104 |
CR_DL2
- CR_DL3 0+ : . : ;
- CR_DL4 0 1 2 3 4 5 6

.CR_DLS SA(0.6)
.CR_DL6

Cumulative Damage Probaility %
3
]

ACE™
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Building Inventory Shape File

Configeration Form

- REDAS System
-)- Local System Configuration
i System Files
- Operational Parameters
- GMPE (Attenuation Relations)
+)- Landslide (Statistical)
|- Landslide (Infinite Slope)
|- Liguefaction Model
=} Building Risk
¢ - Building_Population_GeoGnd_DataBase
. RO_buildings
- sample_semes_wgs84
- - sample_thessaloniki_wgs84
- Lifeline Risk
- Fragility Curves
+]- Soil V30 Files
‘- 5GM Records Parameters

JE -

J]

%]

ACE"
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RO_buildings
CRS WGS 84 EPSG4326
RecordCount 121
ShpFile C:\REDAS\Scenarios\Database\RO_buildings shp
v xLim Double[] Array
[0] 27.271325201496853
[] 29.715232742097406
v ylim Double[] Amray
[0] 45.467411239137405
[ 43.733701483936386




Building Loss Results

8- REDAS Ver 1.1.0.0 - Scenario Output

- 20230531142731

- 20230607121348

- 20230607194447

&) 20230607200249

&-F 20230607200243_1

~[ 20230607200249_FaultEpi_shp
~[ 20230607200249_FaultLine_shp
~[ 20230607200249_Hazard_Grid shp
-[ 20230607200249_LifeLine_S0.shp
- 20230607200249_LifeLine_S1.shp
- 8= 20230607200249_Risk_Geo shp
~[ 20230607200249_Risk_Grid shp
~[ _20230607200249_Eventlnfo xml
~[ _20230607200249_Eventinput xml

|| SERVICE .
Map Plot Table Data
HOT - Worid Map @
! Fault Map @
[25.1433 |[41.6473 |

Shape File Data Plotting is Finished [22262]

NDAMAGE SDAMAGE MDAMAGE EDAMAGE CDAMAGE
60.1695 149114 0.8257 0.073 0.0144
60.403 14.712 0.7962 0.0752 0.0136
76.3938 1.6711 0.0078 0.0002 0
76.1655 16112 0.0073 0.0002 0
73.9373 3.0847 0.0245 0.0009 0.0001
72.982 2.554 0.0232 0.0008 0.0001
72.0331 3.9258 0.0354 0.0016 0.0002
721316 38292 0.0375 0.0015 0.0001
65.0254 6.8382 01245 0.0067 0.0008
745944 47018 0.0567 0.0025 0.0003

REDACt">

Rapid Earthuake Damage Assessment ﬂnnsanium'




REDAS V1.1 Active Models

Landslide Hazard (Statistical)
Liquefaction Hazard * Hazard ?rOCEdure
e Raster Files

e Hazard Procedure e Hazard Results

e Raster Files e Multi Regional Folders

e Hazard Results ] ]
e Multi Regional Folders Landslide Hazard (Physical)

e Hazard Procedure
e Raster Files

e Hazard Results

e Multi Regional Folders
o

ACt™
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Raster Files for

Landslide Hazard (Statistical)

Configeration Form

SN O O O O O R

- REDAS System
= Local System Configuration

i System Files

i Operational Parameters

i~ GMPE (Attenuation Relations)
- Landslide (Statistical)

i Lefkas

- Landslide (Infinite Slope)

Liquefaction Model
Building Risk

Lifeline Risk

Fragility Curves

Soil V30 Files

SGM Records Parameters

ACE"

Rapid Earthuake Damage Assessment Ennsanium’

4| @

SlopeRasterFile
LithologyRasterFile
LandCoverRasterFile
CtiRasterFile
Vs30RasterFile

(GridSize
IMinHazard
AnalysisMethod

C:AREDAS\Scenarios\Geotechnical Hazard Dat a\Statistical Model \Lefk as\Slope tif
C:\REDAS\Scenarios\Geotechnical Hazard Dat a\Statistical Model \Lefk as\ Lithclogy tif
C:\REDAS\Scenarios\GeotechnicalHazardDat a\Statistical Model\Lefkas\LandCover_Values_nodata tif
C:AREDAS\Scenarios\Geotechnical HazardData\Statistical Model \Lefkas\CTI tif
C:\REDAS\Scenarios\GeotechnicalHazardDat a\Statistical Model\Lefkas\Vs 30 tif

0.00025
5
Nowicki et al., 2018, Jessee et al., 2018




Raster Files for Landslide Hazard (Infinite Slope)

Configeration Form — O
- REDAS System ¥ %H =
- Local System Configuration - - - -

i... System Fes SlopeRasterFile C-\REDAS\Scenarios\Geotechnical HazardDat a\Infinite Slope Model \Lefkas\SlopeAngle_DEG tif

i SoilFrictionRasterFile C:A\REDAS\Scenarios\Geotechnical HazardData\Infinite Slope Model\Lefkas\FrictionAngle_ DEG tif

i Operational Parameters

.. GMPE (Attenuation Relations) SoilCohesionRasterFile C:AREDAS\Scenarios\Geotechnical Hazard Data\Infinite Slope Model\Lefkas\Cohesion_kPa tif
5. Landslide (Statistical) Soil UnitWeight RasterFile C-AREDAS\Scenarios\Geotechnical HazardData\Infinite SlopeModel \Lefkas\UnitWeight _kN_m3 tif
o Leficas Soil DepthRasterFile C-AREDAS\Scenarios\Geotechnical HazardData\Infinite SlopeModel\Lefkas\Z_Vert_Thick_Sliding_slab tif
5. Landslide (infinite Slope) SaturationRasterFile C:AREDAS\Scenarios\Geotechnical HazardDat a\Infinite SlopeModel \Lefkas\Saturation_Percent _7% tif
L L. Vs30RasterFile C:AREDAS\Scenarios\Operational \Vs30_Global tif
+ Liguefaction Model
+- Building Risk
+)- Lifeline Risk :
£ ?ﬁ%ﬁwes GridSize 0.00025
+- Soi iles
- SGM Records Parameters IMinHazard 9
AnalysisMethod Infinite Slope

ACE"
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Raster Files for Liquefaction Model

Configeration Form — O
- REDAS System = 4] | 3
=] J.ocal System Configuration — = = = s ~ =
- Syshewn Fles Vs30RasterFile C:\REDAS\Scenarios\Geotechnical HazardData\Liquef actionModel \Larisa\Vs30_WGS84 tif
i PrecipRasterFile C-\REDAS\Scenarios\GeotechnicalHazardDat a\Liquef actionModel \Larisa\Annual _Precipitation_WC tif

Operalonal Parameters
i GMPE (Attenuation Relations)
-] Landslide (Statistical)
i b Lefkas
- Landslide (Infinite Slope)
i b Lefkas
- Liquefaction Model
i
Building Risk s A0y
Pty GridSize I] 0025
Fragilty Curves |IMinHazard

Soil V30 Files AnalysisMethod fﬂ'u et al (2017) methodology

SGM Records Parameters

dcRasterHile

drRasterfile

dwRasterFile C:\REDAS\Scenarios\GeotechnicalHazardData\LiquefactionModel \Larisa\DW_km_WGS84 tif
wtdRasterFile C:\REDAS\Scenarios\GeotechnicalHazardDat a\LiquefactionModel \Larisa\W TD_mask tif

SN e TN TN O RN

ACE"
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Landslide Hazard Results

sl REDAS Ver 1.1.0.0 - Scenario Output

{7 20230527124625
&7 2023053142731
- 20230607121348
a7 2023060719447
- 20230607200249
= 20230607203056
= 20230607203056_1
~[ 20230607203056_FauttEpi_shp
[ 20230607203056_FaultLine_shp
[ 20230607203056_Hazard_Grid shp
#= 20230607203056_Infinite SlopeLandslide shp
[ 20230607203056_StatisticsLandslide shp
[ _20230607203056_Eventinfo xml
[ _20230607203056_Eventinput xmi

(FSidry)
Map Plot Table Data
JET . World Map @
Faut Map @
20.7221 | [38.8575

Shape File Data Plotting is Finished [503243]

9%

Cte>
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REDAS V1.1 Active Models

Pipeline Losses

e Loss functions
e Pipeline Inventory Shape Files

e Loss Results
e Multi Regional Shape Files



Pipeline Loss functions

Configeration Form

B- Loc

&

3]

3]

- REDAS System

al System Configuration

- System Files

- Operational Parameters

- GMPE (Attenuation Relations)
|- Landslide (Statistical)

Landslide (Infinite Slope)
Liquefaction Model

J- Building Risk

Lifeline Risk
- botas_dogalgaz_boru_hatti
i TestLfelineData
Fragility Curves
Soil V30 Files
i Global Vs30
‘. Local> Vs30_Local_Semes

SGM Records Parameters

o= 21 | =
C:AREDAS\Scenarios\LifeLineData\
v AnalysisMethod String[] Amray
(] JWA (1998)
Ul ALA (2001)
2 Chen et al.(2002)
v  Factor Double[] Amay
1] 05
L] 05
[2 0

AC

Rapid Earthquake Damage Assessment ConsorTium

&

kg




Pipelines Loss Results

o) REDAS Ver 1.1.0.0 - Scenario Qutput

-5 20230531142731
-5 20230607121348
- 2023060719447
2 20230607200249
=) 20230607200249_1
[ 20230607200249_FauttEpi_shp
[ 20230607200249_FauttLine_shp
[ 20230607200249_Hazard_Grid shp
~#* 20230607200249_LifeLine_S0.shp
[ 20230607200249_LfeLine_S$1.shp
[ 20230607200249_Risk_Geo.shp
|t;~ 20230607200249_Risk_Grd.shp
[ _20230607200249_Evertirfo xmi
~[® _20230607200249_Evertinput xmi

PGA(gal) .
Map Plot Table Data C\_,_,_J
HOT - World Map @
Faut Map @

|2a. 3658 | |a1 0132 | ‘,\

| Shape File Data Plotting is Finished [117]
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Station Data Integration

Co

nfigeration Form

=- Loc

-~ REDAS System

al System Configuration

i System Files
i~ Operational Parameters
i-- GMPE (Attenuation Relations)

Landslide (Statistical)

}- Landslide (Infinite Slope)
|- Liquefaction Model

|- Building Risk

- Lifeline Risk

J- Fragility Curves

- Soil V30 Files

“- 5GM Records Parameters
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Station Data Integration

[ ol REDAS Ver 1.1.0.0 - Event Output = O X

=)-#&* Real Events Output

& 20140524092502 '

-0 20230409183652 ' ]

&) 20230525051346 r . k

--@ 20230525151346 AN .

-5 20230527124625 .

- 20230527131217
[ 20230527131217_FautEpi_shp .

[ 20230527131217_FauitLine_shp

[ 20230527131217_Hazand_Grid shp 1 A ¢

20230527131217_Records shp .

P

[ 20230527131217_Event Time Stamp xmi
3
[ _20230527131217_Eventinfo xml g
L _20230527131217_Eventinput xeml ‘_ <

PGA,[gal}m - 5& Ny s >
&

\Q .

Map Plot Table Data

World Map @
Fault Map )

227810 ||41.5515

Shape File Data Plotting is Finished [77]
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REDAS V1.1 Statistics

Coding Language: C#

Extra Resources: GDAL, EGIS

Number of Classes and variables used : 2200
Number of functions >200

Total number of coding lines > 18,513
Number of Windows Form: 8

Hierarchy Maint.. Cyclom.. Depth.. Class.. Linesof.. Lines of Executable code =
4 [c#| REDAS (Debug) | 78 2,792 7 359 18,513 8,685

> {} System.Windows.Forms & 100 1 1 0 0 0

[ {} REDAS.IntensityEGISRenderSetting d a9 15 1 7 94 20

[ {} REDAS.PolyLineEGISRenderSetting A 88 17 1 10 93 22

[> {} REDAS.MainEGISRenderSetting d 81 18 1 7 111 29

[ {} REDAS.ServiceEGISRenderSetting A 80 20 1 10 106 29

[> {} REDAS.Properties | 8 27 3 13 299 59

[> {} REDAS | 738 2,604 7 350 17,810 8,726
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Thanks ...
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