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Aaxeiplon oEGHIKOU KIVOUVOU 3 o

UNIVERSITY

H ektipnon twv avapevopevwy BAaBwyv pmopei va BewpnBel otL empepiletal 6€ 3 CUVIOTWOEC
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2UvOEON KTIPLaKOU amoBEpatog I

UNIVERSITY

AlagopoTroinon oTo UPIOTAPEVO KTIPIAKO aMOOEUaA OTIC XWPEC TTOU CUHHPETEXOUV OTO
épyo (EAAGda, Toupkia, Poupavia, MoAdaBia). Kuplot mapayovtec: 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
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Opoyevomoinon KTiplakou amofepatog S o

UNIVERSITY

AvayKn yla Kolvo TAdiolo ava@opdac o€ OAEC TIC CUPHETEXOUCEC XWPEC

* OUOIOHOPYOTIOINGN ATTOTEAECUATWY

« Amowuyn mpoBAnpatwy acupBatotntag otn peBodoAoyia Kal To AOYIoHIKO TTou avanmtuxnke (REDAS)
* Ywo06etnon tou ocuotnuartog tafivopnong kata GEM (Global Earthquake Model)

MeAETEG Olaxeipiong CEIGHIKOU KIVOUVOU ACTIKWY KEVTPWY

« Aduvapia e€€Ttaong HEPHOVWHEVWY KTIpiwV - Opadomoinon o€ KATAAANAEG TUTTOAOYIEG HE Kolvd
XAPAKTNPLOTIKA

GEM Building Taxonomy
Version 2.0

* Baolkd xapaktnploTika KTipiwv mou emnpealouy Tn GEIOUIKN TOUG ATTOKPLon/TpwtoTnTd
* YAIKO (OTAIOPEVO OKUPOOEPA, (pEPOUCA TolXoTolia, XaAuBag K.da.)
* HAia (emimedo KavovioTiKwy Olatdéewv oxedlacpou)
* "Yyog (aplOpog opopwy)

e 2Uotnua mapaAaBrc cEICHIKwWY OpdcewV (TTAatolako, 6idupo K.T.A.)

* Mn KavovikotnTeg (o€ KAatoywn N Kabuwog - dlataén ToXOTANPWOEWY)

2 (Brzev et al., 2013)
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ZUVOEOT) KTIPIaKoU amoOEHATog AR nomsanowas

ﬂ HELLENIC
UNIVERSITY

Trowxela EAXTAT - Amoypapn 2011

H epeuvntiki opada attndnke kat mapeAaBe amo tnv EAXTAT ta amoteAéopata tng Amoypawng Ktipiwv tou 2011
« Neploxég Kevrpikng Makedoviag, AvatoAikng Makedoviag kat ©pakng
¢ JTOIXEla avd KTiplo OTIC MPWTEUOUCEC VOUWY KAl avd OIKIOHO OTIC UTTOAOLTTEC TTEPLOXEC

« OewpPnon ToU OIKOGOMIKOU MOAUYWYVOU («TETPAYWVOU>) WG YEWYPAPIKN Hovadda TG HEAETNG

Ktiplako anéspa Anpou Oecoalovikng

Material Construction period Number of storeys Soft storey (RC buildings)

Reinforced Concrete
mmm Brick Masonry
Stone

mmm Steel
mmm Timber 1946 - 1960
mmm  Other Material
1919 - 1945
sl Before

1919
Under construction
2006+

‘ 1971 - 1980
2001 - 2005

1996 - 2000

1961 - 1970 3

1991 - 1995

1981 - 1985 1986 - 1990
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ZUVOEOT) KTIPIaKoU amoOEHATog AR nomsanowas

ﬂ‘ HELLENIC
UNIVERSITY

Trowxela EAXTAT - Amoypapn 2011

H epeuvntiki opada attndnke kat mapeAaBe amo tnv EAXTAT ta amoteAéopata tng Amoypawng Ktipiwv tou 2011
« Neploxég Kevrpikng Makedoviag, AvatoAikng Makedoviag kat ©pakng
¢ JTOIXEla avd KTiplo OTIC MPWTEUOUCEC VOUWY KAl avd OIKIOHO OTIC UTTOAOLTTEC TTEPLOXEC

« OewpPnon ToU OIKOGOMIKOU MOAUYWYVOU («TETPAYWVOU>) WG YEWYPAPIKN Hovadda TG HEAETNG

Ktipiako amobspa Anpou Eaveng

. ) ) Number of storeys Soft storey (RC buildings)
Material Construction period

Reinforced Concrete 1
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Construction period

2UVOEOT) KTIPIaKOU amoOEHaTog .

e

Zrowxela EAXTAT - Amoypacpn 2011

Ktipiako amoBspa Anpou favong

Construction material - Xanthi Material vs height (number of storeys) - Xanthi
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ZUVOEDN KTPLOKOU QUTOOELLTOC = —

/

Zroixela EAZTAT — Anoypadri 2011 4 iy

Ktipiako amoBspa Anpou favong

Building height (number of storeys) - Xanthi

700

= 1
[
e 3 . _— _— .
500 — Reinforced concrete buildings: Soft storey (pilotis) vs age - Xanthi
.5 Before 1919 L = No
— I - ves
v 1919 - 1945
500 - 8
— 1046.- 1960 T
5 . 10 1961 - 1970 —
c -
2 400 - 11 3
E 2 1971 - 1980 —
uc_) Q
5 c 1981 - 1985 —
Qo =
c 300 B
=] ) 1986 - 1990
z -
2
| c 1991 - 1995 —
200 )
1996 - 2000 —
2001 - 2005 F
2006+
I- ‘- Under construction F
0 I - 5 L’ . - N h o o _6 o :_) 'Q ; - 0 200 400 600 800 1000 1200
X . . .
RO A AP A AP AP A AP a0 A e Number of buildings
%?:\0‘ »\9’\(5 \‘bb“b \9:6’\ »\9:1’\ »\Qv?”\ »\Q.?’B »\99’\ \99’6 rLQQ’\ o ©
N
O

Construction period

Common borders. Common solutions.

Q) & Rosseornit ¥ Seminar for Stakeholders in Xanthi

June 15, 2023 10




2UVOEOT) KTIPIaKOU amoOEHaTog

Zrowxela EAZTAT - Amoypacepn 2011 2 B

Enimedo AvticeiopikoU Ixediacpou (HAKia KTipiwv) - XwplKn Katavoun

Ktiplako amoBspa Anpou Oeoccalovikng

Ktipiako amoBspa Anpou faveng
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ZUVOEOT) KTIPIaKoU amoOEHATog

Trowxela EAXTAT - Amoypapn 2011

/

£

Y,

AvTticTtoixion Ktiplakou amoOEpatog otig TumoAoyieg kata GEM

INTERNATIONAL
HELLENIC
UNIVERSITY

Ktipiako amoBspa Anpou faveng

H{ =

Ktiptako amofspa Anpou ©scoalovikng
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KapmuAeg tpwrotntag |

* Ol KOUTUAEG TPWTOTNTAC TTPOCPEPOUV £va BOALKO TPOTIO EKTIHNONG TWV AVAUEVOUEVWY BAaBwv
« H amokplon Kabg tumoAoyiag KTipiwy TEPLYpAPETAl ATTO TNV AVIIOTOIXN OEIPA KAPTUAWY TPWTOTNTAG
« Opilovtal KataAAnAec otadueg BAABNG, auoupeveg amo tn PNdeVIKN BAABN £wg tnv TARPN actoxia

« Kdabe kKapmuAn meptypagel tnv mbavotTnta n BAABN va £xel EEMEPAOEL TO KATWPAL PLAC CUYKEKPLUEVNG OTABUNG,
yla 0edopevo emimedo TNC OEICHIKAG OIEYEPONG (TT.X. (PACHATIKN EMTAXUVON, HETAKIVNON K.T.A.)

. 5 4 i o - - j
b > o 4 | ’_) 4

Ral

1.0
a) Slight Damage Threshold (DT1) b) Moderate Damage Threshold (DT2)
Moderate (maximum crack width - 1 mm). (maximum crack width - 5 mm).
b b !’ P . s "1 !b“; g” " P ot - Q ‘ q“’ ’;
= ; - 3 B | e
E 05 - -, A I'»'
.f-; Complete s n 9 = . B B
=
A c) Extensive Damage Threshold (DT3) d) Complete Damage or Collapse Threshold (DT4)
(maximum crack width - 10 mm). (Maximum crack width - 15 mm).
Tumkeg otabuec BAaBng yua Ktipla amo

0.0 .
Weak  Medium Strong Spectral Response

Shaking ~ Shaking ~ Shaking (pEpouca Tolxotolia
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KapmuAeg tpwtotntag S F o

UNIVERSITY

« EmMAEXONKav ol KAPTUAEG TPWTOTNTAG TTOU TTpoTadnKkav mpoc@ata amo toug Martins & Silva (2020)
Yio0etnOnkav amo to Seismic Risk Model 2020 (ESRM 2020)

« 'Exouv xpnolpotmoin0ei kat eAeyxOel CUCTNHATIKA OE GELPA EPEUVNTIKWY TTPOYPAHHATWY

« KaAUTITOUV LKAVOTIOINTIKA TO KTIPLAKO ATTOBEPA OTIC XWPEC TWV ETAIPWY TOU TTPOYPAPHATOC

¢ Otwpnon 4 ctadbpwyv BAaBng (DS1: slight, DS2: moderate, DS3: extensive and DS4: complete), oplopEVWY
HE OLKOVOMIKOUG OpOUC (KOOTOG AmMOKATACTACNG MPOG KOGTOG AVAKATACKEUNG)

MUR_LWAL-DNO_H1 ; _ MUR-ADO_LWAL-DNO_H1

§ 0. g 06
§ - Damage state Expected loss ratio o ¢~
§ g E[LR]

H . 5.
o [ 8 g Slight damage (DS1) 0.05
é é Moderate damage (DS2) 0.20
spectral displacemen Extensive damage (DS3) 0.60 £
Complete damage (DS4) 1.00 3“

Probability of Exceedance
o ©o © 0 © © o
S & 8 &8 &8 %
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Avarmtuén Aoylopikou REDAS e |

UNIVERSITY

« XT0 TAAICLO TOU £peUVNTIKOU £pyou avantuxdnke 1o Aoylopiko REDAS pe duvatotnteg
« EKTEAEONG OEVAPIWY CEICHUIKAC OlaklvOUveUoNG yia Tpokaboplopeveg OleyepoelC (Scenario Events)
« MNapaywyng amoteAECPATwWY o€ 0XeOOV Tpaypatiko xpovo (Near Real-Time Events)

A5 Ve 22 — >
Scenano Events Real-Time Events
Blackea
Configuration Run Show Cutput Configuration Show Cutput Web server e ol
Praoject funded by
EURDPEAMN LHION
1 . . LA
' Scenario [GR] : VolviTest-fault --- Processed Successfuly --- o c

« YmeuBuvol yla tnv avamtu€n tou Aoylopikou ntav ol ToUpKOL €TAipol TOU £EpYou

* H a&lomotia Twv amoteAEOHATWY TOU AOYIOHUIKOU EAEYXONKE HECW TNG TTPOCOHOIWONE TOU GELGHOU TNG

©gcoalovikng Tou 1978 Kal Tov EAEYXO0 TWV ATTOTEAECUATWY HE TA MPAYHATIKA OTATIOTIKA otolxeia BAaBwyv
(Penelis et al., 1984)

Common borders. Common solutions.
Seminar for Stakeholders in Xanthi
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‘EAeyxo¢ a&lomiotiac Aoylopikou REDAS SfF fmos

UNIVERSITY

Mpocopoiwon Tou PriyHatog Tou celopou tou 1978

# Run Event:C\REDAS\Scenarios'_pilot_faults\VolviTest-fault-Nxml — O * |

CREDAS|Scenarios\_pilot_faults\olviTest-fault-N.xmi| b

id Volvi fault
netid -

network —

lat 40.6295

strike=278" - ]
lon 23.3335
3
depth 8 \‘/_'L_
0.636N, 23.193E year 1978 /
[s]

oy 1
D our 1
0 minute 1

.'. second 1 N~
*. Width=13.5km time N (
* % timezone -
locstring R
.'-‘ created _ G

Faul_Type N
Fault_Lat (Collection)
Fault_Lon (Collection)
Fault_Dip 45
Fault_Width 135
Fault_Top 0
Fault_Zdir 1 ™
Refresh Map
Cancel Start

|22.06643 3088603

(Theodoulidis et al. 2006)
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‘EAeyxo¢ a&lomiotiac Aoylopikou REDAS SfF fmos

UNIVERSITY

Emppon Twv TomKwY £0a@pIKwy ouvOnKwv

XwpLKN Katavopn tng
HEoNG TaxutnTag

0Td OLKOOOMIKA TTOAUYwWVA

4 14
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o s30 NG ©EOCOAAOVIKNG
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| _VolviTestfaut_Eventinput xml
- VolviTestfault-vol
Vs30
Map Plot Table Data
SPRING
[22.1034 | [414566
Shape File Data Plotting is Finished [159168]

Common borders. Common solutions.
bl Seminar for Stakeholders in Xanthi June 15, 2023 17




AN INTERNATIONAL
J‘ﬂ‘ HELLENIC
UNIVERSITY

« T v meploxn tng EAAadacg kat tng Toupkiag
« Boore et al. with bias (2001)
* Boore et al. without bias (2001)
« Chiou and Youngs (2014)

ZONE GMPE BSSA14 CB14 ASK14 Cr14 KAAH15 BWTB21 BWOB21 SKV08 VAC15 ZMIN
Crustal eathquakes in and near Romania Boore et al (2014).Ca... | 0.50 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.000
Crustal earthquakes in Viancea .. |Boore et al (2014). Ca... | 0.50 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.000/

» Crustal earthquakes in and near Greece and Turkey 0.00 000 | 0.00 032 0.00 0% 034 0.00 0.00 0.000
Intermediate Depth in and near Romania Sokolov et al 2008, V... | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 050 60.
Intermediate Depth in and near Romania Sokolov et al 2008, V... | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 050 050 60.
Intemediate Depth in and near Romania Sokolov et al 2008, V... | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 050 0.50 60
Intermediate Depth in and near Romania Sokolov et al 2008, V... | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 050 050 60.
Intermediate Depth in and near Romania Sokolov et al 2008, V... | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 050 0.50 60.
Intermediate Depth in and near Romania ... |Sokolov et al 2008, V... | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 050 050 60.
Intermediate Depth in and near Romania Sokolov et al 2008, V... | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 050 0.50 60.
Intermediate Depth in and near Romania Sokolov et al 2008. V... | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 050 0.50 60
Intermediate Depth in and near Romania Sokolov et al 2008, V... | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 050 0.50 60.
Intermediate Depth in and near Romania Sokolov et al 2008, V... | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 050 0.50 60.

Common borders. Common solutions.
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‘EAeyxo¢ a&lomiotiag Aoylopikou REDAS SfF fmos

Meyiotn edagikn emrtaxuvon (PGA)ota olkodopiKa moAUuywva tng Oecoalovikng

PGA

N e A [10.01-0.05

s 5 <‘ Q [10.05-0.1

RS S e [J0.1-0.15

R TP [ 0.15-0.2

. PR RS B 0.2-0.25

S Bl 0.25 - 0.282

0 1 2 km
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‘EAsyxo¢ a§lomiotiag Aoylopikou REDAS S fmmo

KapmuAeg tpwtoTnTag

@ Configeration Form — O x
B~ Fragility Curves
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INTERNATIONAL

o
%JEEWUEMC
=

UNIVERSITY

JUYKPION EKTIHWHEVWY ATTWAEIWY CEIGHOU Oecoalovikng 1978 Je oTaTIOTIKA oTolXeia BAaBwy

DACt ZTOTLOTLKA OTOLXELOL

Risk

Exktiunon RE
No

45.95% .
ThessalonikiValidation [pacwva 74.27%
- [ VolviTest-fault_Risk_Geo Small 47.66%
NDAMAGE ’ 0
= 1 A SDAMAGE Moderate 4.96% Kitpwa 19.42%
- R MDAMAGE :
B, EDAMAGE Extensive 0.96% .
M CDAMAGE OKKLWVOL
" S — Complete 0.46%
'0\., RS o 2 g
%d o« ToAU KaAr cUYKAON pE TA OTATIOTIKA OTOIXEID

BAaBwv.

« Aev umapxel ageon (1-1) avrtiotoixion PeTaAlu
TwV otaduwyv BAABNC Kal TOU HETACEIOHIKOU
XAPAKTIPLOpOoU.

0 500

S
4
/

o
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Taxug OTMTIKOG EAEYXOG GXOAIKWY KTIPlwV S o

'ERSITY

« Evopydavwon oXoAIKWY KTIpiwv otn Oecoalovikn Kal OTIG ZEPPEC
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Taxug Ontikog ‘EAsyxog (Rapid Visual Screening):

\© et Seminar for Stakeholders in Xanthi

KatdAAnAog yla e@appoyn o€ Heyaio mMARBo¢ KTipiwv

Yi00etiBnke amd tov OAZMN 1o 2000 yla TOV TTPOCEICHIKO EAEYXO ONHOCIWY KTIpiwy (TapaAAayn
avtiotoxng peBodou tng US FEMA 1992) kat Bplioketal mAEov otnv 5" ékdoon/emKalpotmoinon.
IXETIKA PIKPEC XPOVIKEC ATTALTACELS Yl TOV EAEYXO TOU KAOE KTipiou

YAomoinon tng kataypagng/eAeyxou amo opada uo MoAITIKwWY MnXavikwy

Oonyel otnv amédoon plag BabpoAoyiag oto KAbe eEeTalOPEVO KTiPLO avaPopiKda HE To €MMEDO
TNG CEIOHLKNG TOU OLaKIVOUVEUONG. ZNUELWVETAL OTL N BaBpoAoyia mpEmel va AapBavetat umoyv
yla TNV TTPOTEPALOTIOINON TUXOV amaitnong 0eutepoBABUIOU EAEYXOU KAl OXL WC ATTOAUTOC
OEIKTNG OEICHIKNG CUPTIEPLPOPAC TOU KTIpiou.

210 TAAiolo Tou £pyou n peBodoAoyia EapHOOTNKE 0 OAA TA OXOAIKA KTipla OTou Yivetal
gyKataotaon emtaxuvoloypdgou (31 otn Osocalovikn Kat 5 otig 2EppPeC)

MapdAAnAa cuyKevIpwOnKav OAd ta OlaBECIUA OTOLXEIA Yia TA UTTOWLY KTipla (PpwTtoypapleg,
oxedla PEAETNG, TEUXN PEAETNG OTav Ntav Olabecipa KTA - onUELWVETAL N TOAUTIHN cUPBOAR tng
Kag ApBavitidou, emMKePAANG TNG TEXVIKNG YTnpeoiag tou A. ©scoalovikng)
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Taxug OMTIKOG EAEYXOG OXOAIKWV KTIplwV S o

UNIVERSITY

AgAtio kataypagng T.0.E.

YMOYPrEIO KAIMATIKHE KPIZHE & MOAITIKHE NPOXTAZIAE ENOTHTA T : EEIETMOAOLTEA KAT TEQTEXNIKA ETOIXEIA IEPIOXHE
AEATIO NMPQTOBAGMIOY NMPOZEIZMIKOY EAEIXOY KTIPIQN (5 Exdoor, 2020) 35 Zérwm Teropsciye Exvceuvéra xoch A K —2000 (o e pom. 2003)
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1. TIEPI$EPEIAKH ENOTHTA: IIpw to 1995 1] o] m]
2. AHMOTIKH ENOTHTA: MeTali
e ——— s 1995 ko1 2003 1] m[] m[] W[
: - == Mets To 2004 10 | m ]
TEQIPA®IKH O@ETH KTIPIOY 9 e o -
4. ONOMA KTIPIOY- i 27. Karnyopia Edagovus xata EA K. - 2000
5. XPHYH KTIPIOY: Al] Bl:}'\ ri . LY x
6. TTOIXEIA XPHYTH: reeT lmTEIOP'“ apovs
7. ETOIXEIA IAIOKTHTH:
8 APMOAIOT $OPEAT: ENOTHTA A : AOMIKOE TYIIOE KTIPIOY
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ENOTHTA B: TEXNIKA FTOINEIA KTIPIOY
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23. ITOIXEIA EAETKTON MHXANIKON: Enpriwon: TNa toyov mpocieteg mapogopicg mapaxahobps aocodbveots otov OATIT /

1. ONOMA: 2. ONOMA: Tojpa Avnoawopuajc Teyvohoyiag ( e-mail: “info@oasp.gr” ).
%01’[—1’1’}\: ]'IE'IT:IM\]'QOTHTA: Oheg o1 obnyieg, o mvameg mon Ta Aghria Ehdéyyovr mov mEpilapPdovovian 1

VIPEPOVTOL OTO TEbyog autd, Pploxovion emiong omy wrocehida tov CAFIT om
sbovon “hitpy/www.oasp.gr”. Tm celida avm) Ba Snpomebovion mAnpogopisg 1j

Mepkprvicelg mov apopobv Tov IIpocaiomxd EAsyyo.
24, HMEPOMHNIA EAETXOTY: 2 2 i i

OFTANIEMOE ANTIEEIEMIKOY EXEATATMOY KAI TIPOZTALIAT.

Edwfow 32 15451, N Wismcs Thd. 210 6728000, 210 6735253 Fax 210 6779561, e-madl info@oasp.gr

OFTANIEMOE ANTIZEIEMIKCY EXEAIARMOY KAI ITIPOETALIAL
Toen oy 32 15451, N. Tioars Tl 210 6725000, 210 6725233, e-madl inf@oasp.gr
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EKTiPNoN GEIOPLKNG OLaKIVOUVEUONG

,\’8 INTERNATIONAL
J‘ﬂ‘ HELLENIC
UNIVERSITY

OIKTUWV (PUOLIKOU agplou

2TI¢ duvatotnteg Tou REDAS meplAauBaveTal n EKTiPNON TNG CELCHULIKNG OlakilvoUveuong OIKTUWY (PUOLIKOU agpiou.

TO OUYKEKPIUEVO AVTIKEIPEVO avamTtUooETAl MAOTIKA yia mepioxn tTnG KwvotavtivoumoAng 6to TAAIGLo Tou
epyou REDACt, amo tov etaipo tou £pyou GTU (Gebze Technical University) pe cuvepyalOpEVOUC EPEUVNTEC:

» Can Zulfikar (GTU scientific responsible), Furkan Kanli, Rizwan Akram [Gebze Technical University]
» Yasin Fahjan [Istanbul Technical University]
« Okan ilhan [Ankara Yildinim Beyazit University]

Napadeiypata actoxiwy o€ OIKTUA (PUCIKOU AEPLOU KATA TN OLAPKELA ICXUPWY CEICHWY.
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c) 2011 Tohuko, Japan Earthquake

a) 1989 Loma Pneta Earthquake b) 1999 Kocaeli Earthquake
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EKTiPNoN GEIOPLKNG OLaKIVOUVEUONG
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A *Tectonic Stucture of Marmara Region
*Seismicity of the Region
*Historical Earthquakes
=Instrumental Earthquakes

MeBoooAoyia eKTiunonc tn¢ GEICUIKNG e
EMKIVOUVOTNTAC O OIKTUA. B

PSHA with the Monte Carlos Method

H
Ix€oelg e€acOEvVIoNg PGA - PGV Sa (0.1) - Sa (0.2)
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OIKTUWV (PUOLIKOU agplou

AvdAuon TpwtoTNTAG  XITOIXEIA ATMWAEIWY

« ALA 2001
= Strong Ground Shaking (SGS)
* Ground Failure (G]
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EKTiPNoN GEIOPLKNG OLaKIVOUVEUONG -

’ INTERNATIONAL

OIKTUWV (PUOLIKOU agplou 2 Uvindim

MAotikn epappoyn [

a) Turkish regional map and buried gas pipelines network b) High-pressure gas network of
Dizce — Gebze regions as a test-bed scenario

Pipe Element Diameter (m) Thickness (m)

PE-1 0.4572 0.0041

PE-2 0.9144 0.0088

PE-3 0.6096 0.0064

PE-4 0.5080 0.0048

PE-5 0.6096 0.0064

PE-6 0.6096 0.0064

PE-7 0.6096 0.0064 Pipelines diameter and thickness
PE-8 0.9144 0.0088 (Ref: www.botas.gov.tr)
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BiBALOYPAPIKEG TTAPATIOUTIEG S pnow.

ﬂil-_ UNIVERSITY

Brzev, S., Scawthorn, C., Charleson, A. W., Allen, L., Greene, M., Jaiswal, K., Silva, V. (2013). GEM Building Taxonomy Version
2.0. Technical Report 2013-02 Exposure Modelling. GEM (Global Earthquake Model)

Crowley, H., Rodrigues, D., Silva, V., Despotaki, V., Martins, L., Romao, X., Castro, J. M., Pereira, N., Pomonis, A., Lemoine,
A., Roullé, A., Tourliere, B., Weatherill, G., Pitilakis, K., Danciu, L., Correia, A. A., Akkar, S., Hancilar, U., & Covi, P. (2019).
The European Seismic Risk Model 2020 (ESRM 2020)

Crowley, H., Despotaki, V., Silva, V. et al. Model of seismic design lateral force levels for the existing reinforced concrete
European building stock. Bull Earthquake Eng 19, 2839-2865 (2021). https://doi.org/10.1007/s10518-021-01083-3

Erberik, M. A. (2008). Fragility-based assessment of typical mid-rise and low-rise RC buildings in Turkey. Engineering FEMA
(2010) Hazus MH MR5 technical manual. Federal Emergency Management Agency, Washington, DC

Martins, L., Silva, V. (2020). Development of a fragility and vulnerability model for global seismic risk analyses. Bulletin of
Earthquake Engineering. https://doi.org/10.1007/s10518-020-00885-1
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https://doi.org/10.1007/s10518-021-01083-3
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