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Sistemul REDAS

Caracteristici
A REDAS = Rapid Earthquake Damage Assessment System
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Sistemul REDAS

Caracteristici
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Sistemul REDAS

Date partajate pe Cloud

Timp (aproape) real

~ Cutremure 0@

" EventiD1 [ Server local
= Event Trigger xml Files REDAS pe server partener
= Station Data xml Files = Baza de date

= Cladiri
= Populatie
= Conducte

I~ Date operationale

= Harti cu falii

= Harti Vs30

" Functii de fragilitate si Rezultate: pe server local
vulnerabilitate

= Zone de activare REDAS

= Coeficienti si ponderi pentru
GMPE

Harti de intensitate
Harti PGA, PGV, PSA

_ Cladiri afectate

' Rata de reparatii pentru
conducte

Event ID> Grid Based Damage Data
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Sistemul REDAS

Ground Motion Prediction Equations

Configeration Form = O X |
- REDAS System o= A =
& Local System Configuration o= 3 ‘ =
- System Files v String[] Aray
Opessiiind Prnictins [0 Boore-Stewart-Seyhan-Atkinson, (2014) [BSSA14]
GMPE (Attenuation Relations) 1l Campbell-Bozorgnia, (2014) [CB14]
[ Landslide (Statistical) 2 Abrahamson-Silva-Kamai, (2014) [ASK14]
- Landslide (Infinite Slope) 131 Chiou-Youngs, (2014) [CY14]
- Liquefaction Model [4] Akkar-Sandikkaya-Bommer, (2014) [ASB14]
+- Building Risk 5] Boore et al. (2021) w bias [BWTB21]
) Lifeline Risk [6] Boore et al. (2021) w/o bias [BWOB21]
&) Fragilty Curves 7 Kale-Akkar-Ansar-Hamzehloo (2015) [KAAH15)
- Soil V30 Files 8] Sokolov et al (2008) [SKV08)
.. SGM Records Parameters 9 Vacareanu et al (2015) [VAC15)
v Alias String[] Aray
(0] BSSA14
Q) CB14
(2 ASK14
3] CY14
[4] ASB14
)] BWTB21
3] BWOB21
m KAAH15
(8] SKV08
19 VAC15
o
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Ground Motion Prediction Equations

ZONE GMPE BSSA14 CB14 ASK14 CY14 KAAH15 BWTB21 BWOB21 SKV08 VAC1S ZMIN
(ST EEET L IECEEY IR I Boore et al (2014), Cauzz... | 0.50 0.00 0.00 0.00 | 050 0.00 0.00 0.00 0.00 0.000
Crustal earthquakes in Vra... | Boore et al (2014), Cauzz... | 0.50 0.00 0.00 0.00 | 050 0.00 0.00 0.00 0.00 0.000
Crustal earthquakes in and... | Boors et al (2021 witha... | 000 | 0.00 000 000|034 |03 033 |o000 | 000 | 0000
Intermediate Depth in and ... | Sokolov et al 2008, Vaca...| 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.50 0.50 60.000
Intemediate Depth in and .. | Sokolov et al 2008, Vaca..| 000 | 0.00 000 |000 000 |D000 000 |050 | 050 | 60000
Intermediate Depth in and ... | Sokolov et al 2008, Vaca...| 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.50 0.50 60.000
Intermediate Depth in and .. | Sokolov et al 2008, Vaca_.| 0.00 | 0.00 000 |000 000 | D000 |000 |050 | 050 | 60000
Intermediate Depth in and ... | Sokolov et al 2008, Vaca...| 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.50 0.50 60.000
Intermediate Depth in and ... | Sokolov et al 2008, Vaca... | 0.00 0.00 0.00 . 0.00 | 0.00 0.00 0.00 ‘ 0.50 0.50 60.000
Intermediate Depth in and ... | Sokolov et al 2008, Vaca...| 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.50 0.50 60.000
Intermediate Depth in and ... | Sokolov et al 2008, Vaca... | 0.00 0.00 0.00 . 0.00 | 0.00 0.00 0.00 ‘ 0.50 0.50 60.000
Intermediate Depth in and ... | Sokolov et al 2008, Vaca...| 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.50 0.50 60.000

0.00 0.00 | 0.00 | 0.00 0.50 | 0.50 60.000

Intermediate Depth in and ... | Sokolov et al 2008, Vaca...

0.00
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Surface

Projection ) ‘
of Top Edge Rx
L] L] of Rupture R
Rupture distance Calculation R
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8 REDAS Ver 1.1.0.0 - Scenario Output i

[#-#* Operational Maps

=)-#* Scenarios Output

@) 19770304192154

&) 20140524092502

&) 20230527124625

&-{r) 20230531142731

&) 20230607121348

=) 20230607194447

=) 20230607194447_1

[ 20230607194447_FauttEpi_shp
[ 20230607134447_FauitLine_shp
# 20230607194447_Hazard_Grid shp
[ _20230607194447_Eventinfo xmi
[ _20230607194447_Eventinput xml

ijd(m) =

Map Plot Table Data

HOT - World Map @
Fault Map @

([34.0262 | [¢2.7844 |

T Shape File Data Plotting is Finished [383076]
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aE| REDAS Ver 1.1.0.0 - Event Output

== Operational Maps
E #* Real Events Output

=-{r= 9900530104006
15500530104006_FaultEpi_shp
19900530104006_FauttLine_ shp
19900520104006_Hazard_Grid shp
19900530104006_Records shp
15900530104006_Risk_Geo.shp
15500530104006_Risk_Grid.shp
19500530104006_SharedRiskGrid shp
15900520104006_Evert Time Stamp xml
19500530104006_GR_SharedRiskGrid x|
19500530104006_QA_Shared RiskGrid xml
15900530104006_RO_Shared RiskGrid xml
_15500530104006_EventInfo xml
_19500530104006_Event Input xml
[-{P 20140524092502
-{F7 20230409183652
=-{r5 20230504082658
3 20230504082658_FauttEpi_shp
[+ 20230504082658_Faukline_shp
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EEjerlerler e enlen enlen)

INTENSITY
Map Plot Table Data
INTENSITY ~ World Map

Fault Map

|[¢15

Shape File Data Plotting is Finished [30]

|

ShapeFile Dot Ploting i Finished 371830
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Soll Shear Wave Velocity Distribution, Vs30

Configeration Form — O X
- REDAS System

= Local System Configural
i~ System Files
i Operational Parame ; 78137.298.257223563 AUTHORIT,
- GMPE (Attenuation
+- Landslide (Statistica
+)- Landslide (infinite S
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Earthquake Engineeringl9: 6719z6745.

| Configeration Form — [m] X
5} Fragitty Curves o= 4l | B
e =2 AT
~CR_LD_H10 i _LD_|
~CR_LD_H11 wsCatemxy stutural
~CR_LD_H12 e i _ \
CRLD_H2 Configeration Form ] X
~CR_LD_H3 =1 Fragility Curves 100
CR_LD_H4 | L.CR_DH1 1 T g
~CR_LD_H5 gg-gm 90 — — extensive
- CR_LD_HE ~CR | — complete
R D - CR_DH12 80 / o
- - CR_DH2 =
~CR_LD_H8 CR DH2 £ 704
-~ CR_LD_H3 -CR_DH4 '.-;
.- CR_LDUAL-DUL_H1 CR DHS £ 604 |
i..CR_LDUAL-DUL_H10 NCR DHe) )
i CR_LDUAL-DUL_HT CF!DH? s 50 |
~CR_LDUAL-DUL_H12 CR_DH8 e 404
CR_LDUAL-DUL_H2 L CR_DHS = F
CR_LDUAL-DUL_H3 CR_OLY E 309
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- CR_LDUAL-DUL_H5 crou ." /
~CR_ 104 ;S
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Y
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Sistemul REDAS

Date de expunere
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Sistemul REDAS

wST dzft 01 GS LINBEAYAYIE NAA

Cutremurul crustal din 1981 (Tulcea)
Mw 5.1, 15 km adanci me

Avarii din oraHul Tul cea "elaan Lsi

Magazinul Diana)
Sursa foto: prezentare Emil Sever Georgescu (URBASERC)
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Sistemul REDAS

wST dzf GF 0S LINBEAYAYEF NR A

Cutremurul crustal din 1981 (Tulcea)
Mw 5.1, 15 km adanci me

MDAMAGE

Sewres: Esil, Maer, GoEye,
DS, USDA, USGS, AeroGRI
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Sistemul REDAS

wST dzf GF 0S LINBEAYAYEF NR A

Cutremurul crustal din 1901 (Shabla)
Mw 7.2, 14 km adanci me

INTENSITY 3 MDAMAGE |
] 2 : o f45°N
-1V 3 I
v ; | = : ; 2 3-5
A% . - 6-10
I:J i / B 11-20
RAVAY/

[w

Souraz: Eerl, Meper,
DS, USDA, USGS,
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Sistemul REDAS

wST dzf GF 0S LINBEAYAYEF NR A

Cutremurele de adancime i ntermediara din zona Vr an

197724 martie, Mw 7.4, 94 K®6axdlanacugnest, Mw 7.1, 131

30°E 35°E

PGA (gal)
5-40

PGA (gal)
5-40

50° N B 41 - 100 F50° N 50° N+ I 41100 F50° N
I 101 - 250 I 101 - 250
I 25 - 500 I 251 - 500
1 501 - 1000 [ 501 - 1000
[ | . |

0 100 200 km 0 100 200 km

F45° N 45° NS 45° N

40° N+ F40° N 40° N+ [F40° N
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wST dzft GF S

adanci m

Cutremurele de

1990z30 mai, Mw 6.9, 91
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Sistemul REDAS

wST dzf GF 0S LINBEAYAYEF NR A

Cutremurele de adancime i ntermediara din zona Vr an

197724 martie, Mw 7.4, 94 km adanci me

Vacareanu GMPE

combinate
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Configeration Form

~ REDAS System | & 44 | E
=) Local System Configuration
- System Files Configeration Form — [m] X
- Operational Parameters REDAS System - Al ‘
- GMPE (Attenuation Relations) =) Local System Configuration ®=. Z
- Landslide (Statistical) ... Systesn Fea SlopeRasterFile C: \REDAS\Swm\GededﬂchhzadDda\HlMeSlnpelbdd“ﬂk&\Slnpeﬂnge DEG tif
Pt Lefkas ... Operational Parameters SoilFrictionRasterFile C:\REDAS\Scenarios\Geotechnical HazardData\Inf Slop I\Lefkas\FrictionAngle_DEG tif
; Landslide (infinte Slope) . GMPE (Attenuation Relations) SoilCohesionRasterfile CAREDAS\Scenarios\Geotechnical Hazard Data\Infi Sl I\Lefkas\Cohesion_kPa tif
4 Liquefaction Mode! ). Landsiide (Statistical) Soil Unit WeightRasterFile C: \REDM\Scﬂm\GededncdHazadDda\iﬂMeSIapemddW\uﬂWﬁdl kN_m3.tif
4 Building Risk Lefkas SoilDepthRasterFile C:\REDAS\Scenarios\Geotechnical HazardData\Infinite Slope Model\Lefkas\Z_Vert_Thick_Sliding_slab tif
c Lifelin gm sk 5 Landslide (infinite Slope) SaturationRasterFile C:\REDAS\Scenarios\Geotechnical HazardData\Infinite Slope Model \Lefkas\Saturation_Percent % tif
- Frag'htey Curves : Vs30RasterFile C:\REDAS\Scenarios\Operational\Ve30_Global tif
1-Soil V30 Fies ) Liuefacton Mode GridSize 0.00025
i MR P +)- Building Risk -
SGM Records Paramelers 5 Lielne Risk IMinHazard 5
+)- Fragility Curves § o
Y e V20 Fios AnalysisMethod Infinite Slope
SGM Records Parameters
A . Ueffective angle of friction of geomaterial (0)
A O0QY STFFSOGALVS O2KSaAzy 2F 3AS2YI GSNAI §
A i ¥lope angle (Deg),

A~ Bulk density (Kg/m3) ’
A 1 3pecific weight (kN/m3),

bl
A a: earthquake acceleration (m/s2) Metoda Infinite Slope
A z: normal thickness of the failure slab (m)
A m=zw/z % of the water saturated failure slab
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38.80

38.70

38.60

P(t)=1/(1+exp((-))

Sistemul REDAS

[o(P) = e(a+bx P+cxP2+dxp3}‘

20.50 20.60 20.70 20.50 20.60 20.70
m— a=-7392
landslide
occurrence b = 5'23?
(%)
P <02 + | & c = —3.042
0.2-1 s 3
1-2 j
2-5 d - 4035
B 5-10 I
I 10-20 o B
I >20
A V) Thisequationcorrects
-+ o |z the predictedprobability.
N 1o » ®  Representshe frequency
W I of landslideoccurrence
- BN i.e. the portion of eachcell
; expectedto havelandslide
occurrence(arealcoverage)
_I_

098¢
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Wet conditions Sliding-mas

sithicknessm

Infinite Slope Model| + oy
Factor of Safety :
B <1
S| M1
gl ™ 1.01-12 + - 2n
1.21-1.5
1.51-2
201-3
>3 i1
*
<
&
+
4 km
.
&ooji»nate}\ erence System: GGRS87
Béckground: OpenStreet Maps

200000 210000

220000

Sistemul REDAS

Statistical model and observed landslide
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