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Kiipokeg Xeropiknig BAapng o¢
Koataokevig Qmiiopnévou XKvpooEpnatog

A. K. EAEY®EPIAAOY

Ap TToMtikdg Mnyovikdc,
Emompovikdc cuvepydng epyaoctnpiov QX/AIIO

epiinyn

To amoteléouota e emeepyacios TOv TOPOVAIGLOVIOL APOPODY
oty mpotaon Pobuovouncns e oelouIKiS PAGSNS otkodoutkdy
KOTOOKEDDV OTAMGUEVOD GKUPOOEUATOS KAl GTHV GUYKPITIKI] O1€-
pevvian e kordtalng e PAaPne fdoer diopopetikady uedodwv.
Ta v vdomoinon TV Topamave ooy xpnoiuoToinOnKay oro-
TIOTIKG. OTOLYELO LUE KOTAYPAPES PAOS OV T TPAYUOTIKES KOTATKED-
&¢ mov mponlav amd O1GPopo. GELGULKA. YEYOVOTO, THG TEAEVTALOC
TPLOAKOVTAETIAS, TO, OTOL0 TYETICOVTOL LUE TO. GEIGUOAOYVIKG OEOOUEVQL
Kol T0 gOOTHUO. OOUNGNS TOV EALAOIKOD ywpov. Tivetor ovoyétion
HETALD TV VPITTOUEVOV KAuaKWY PAGHNS Kol TG KAUOKOS fAa-
pav wov ypnoiororiOnke televtaio otnv EALddo kot tavtoypovo
EVOTIOINGN TOV DPLOTOUEVOV KAUGKWOV UEGD UIOG VEOS TPOTEIVO-
Hevne Khiuarag prapng, n omoio opilel ue meprypapixods opovg
oo prafn oe 7 ordbueg emtelectikotnrag, v omwolo kot fad-
HOVOUET TOGO UE PAoH TOV OLKOVOUIKO, 000 KOL TOV OOUIKO OEIKTH
prafnc avatoyo ue ty cofapotyta g Emmléov, n owofiaOuion
g PAGPNS oyetiletor ue ™y Koumdly avrioTaons yio. TOTIKES Ka-
TNYOPIES KTIPIWV KAl GUYKPIVETAL UE TIS OTAOUES EMITELETTIKOTHTOG
mov opifer n FEMA 273.

1 EIZAT'QI'H

Ovvoiotdpeveg KATpoKeS oEGUIKNG PAAPNG KOTOOKELMV
OTMGHEVOD oKVPodEpaTog (QE) cuvnBmg eppavifovy adv-
vapio 6t pHeta&d Toug GHYKPLoT, 0AAG Kot GTOV GUVOVAGUO
TOV OTOTICTIKOV OTOEIOV HETACEIGHKAY EAEYYOV TOL
Booilovtatl og aVTEG AOY® TNG ETEPOYEVELNG TOV TOALUTADY
TAPAYOVI®V OV TIG dtapoppadvovy. Ot Tapdyovteg ovtol
aQOpPoOvV GTOV TPOmO ekTiunong ¢ PAAPnNg (mototikd M
TOGOTIK(), GTNV WO0LOPPi0 TOV THTMOV TOV KATUCKEV®OV Kol
TOV VAIKOV 0V YPNCUYLOTOL0VVTIOL, GTOV GEIGUKO KiVOLVo,
OTIC €00.QIKEG GUVONKEG KL GTNV TOUPAUETPO PETPNOTG TG
€00.Q1KNg Kivnong N g edaQIKNG SIEYEPONS, GTOVG TOTOVG
TOV KTIPIOV KOl 6TOVG KAVOVIGHOVS GYESAGHOD, KOOGS Kot
oTIG 6TA0EG emTEAESTIKOTNTOG TToL TiBgvTol. H katd témo
AoV V10BETNON KOl EQOPHOYN TOV KAMUAK®V PAAPNS Kot
1 yevikevon g xpNong tovg kabiototol SueYEPNS, e OTO-
TéEheoo VO YPELLETOL KATTOO OLLOYEVOTTOINGT GTOV TPOTO
KATOYPOPTG TOV GUVETEIDV VOGS GEIGUKOD YEYOVOTOC, OCTE
YropinOnxe: 1.12.2008  Eyve dexrj: 7.4.2010

A. I. KAPAMITINHX

Ap ToMtikdg Mryovikde,
Kabnynmg tuqpatoc IIM/ATIO

va givat duvotn 6T GVVEKELD 1] GUYKPLoN HETAED TV Oo-
teheopdrtov [1].

Ytoy0c TG epyaciog eivor M onpovpyios KatdAAnAov
BepnTikod LVITOPABPOL KoL 1) TPOTAGT NG EVOTOUNUEVTG
KApakag to Pacikd yopakInplotikd g orolag Oa eivatl 1
€0KOAN, Toyelo Kot a&lomioTn) anotipunon g dopikng PAG-
NG OKOJOUK®DY KOTUOKEVM®V LETE OO £VOL GEIGUO KOl M
omola, mépa amd T UEYPL TPOGPOTE TOLOTIKY KOTOYPOPT|
(mpdova-kitpvo-kokKva), Ba mepiéyet o fadpovounpévn
katdtaén e PAAPNG e KATOLOV TPOCEYYIOTIKG LETPNGLULO
Pabuo Prapne.

Hopovoidletar n Pabuovounon tov emmédwv PAapng
™G KMUOKOG TOGO [LE OIKOVOUIKO OGO Kol [le dOpKd el
BAGPNG, evod o devtepog oxetileTat e TNV KApmOAN avTioTo-
oMG Yo TUTIKES Katnyopieg kTipiov. Emmiéov, mpokeiévon
va glvar duvath 1 CLGKETION TOV GTATIOTIKOV GTOLYEI®mV
UETAGEICHKAOV EAEYYOV TIOL oTNPiXONKaV GE SLUPOPETIKEG
pneBddovg katdtaing g cESKNG PAGPNS, YiveTol TepiAn-
TTIKN AVOQOPA Kol GLGYETION TV CTOLOULOTEP®OV VPLGTA-
pevev KAMpakov BAGBNG mov ypnoipomolovviol debvag.
Hopdrinda, ektipdron o Babuodg PAAPNS KTipimv mov Tpo-
NABav amd v enelepyacio. CTUTIGTIKOV GTOLEIOV TOAOL-
OTEPOV LETOCEICIKDY EAEYY@V, OPEVOS GUUTANPDOVOVTOG
T évtomo TG pebodov Tayémg Omtucov EAéyyov (T.O.E.)
Tov ypnoyomombnke oto cewopd g Adnvag (7/9/1999)
KoL AQETEPOL PAGEL TNG TPOTEVOLEVTG KATHaKaG BAGPNG Yia
ktiplo pe PAGPeg and tov ceiopd g Kaiapdrtog to 1986.
Tehkd, amd v enefepyacio. TOL GTUTIOTIKOV OEIYLOTOG
TPOKVLATOVV 3 TPOTOL TASIVOUNONG TG GEIGLUKNG PAGPNG:
1. Baoet g apykng KoTovoung g PAAPNG amd ta évruma
UETACEICHIKOD EAEYYOL OV ¥PNGLOTOMONKAY GTIG OVTO-
yieg petd tov oelopo, 2. facet g pebodov tov TOE kot
3. Bdoet g mpotewvouevng peboddov. Me tov tpodmo ovTd
oo T o vroAoyiotnke o Pabpog PAAPNG we 6o pebddovg
katdtaéng Tpokeyévou va diepevvndel Kot va cuoyeticbet
N Tpotevouevn KAlpaka BAABNG Le TNV TPOSPOTY EQOPLLO-
Couevn pebodoroyia extipumong g PAGPNG otv AbMva Kot
amd TV GAAN emtedynie 1 cHyKPLoN TOL TPOTOV KOTATO-
ENg g GEIGKNG PAAPNG GE SOPOPETIKES YPOVIKEG TEPLO-
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dovg. Emumiéov, n mpotevopevn KAIpoKo EQOpPUOGTNKE GE
Kktiplo Tov Tapovciocav PAAPeg petd Tov oelopd g 8
Tovviov Tov 2008 otV Avopafida. Téhog, to eminedo g
avantoydeicag PAAPNG cvoYETIOTNKE HE SLAPOPES TOPOLLE-
TPOVG TTOL €XEL AVAYVOPLOTEL TOG EXNPEALOVY SLVNTIKG TN
GEIGLIKN TPOTOTNTO.

2 KAIMAKEX XEIXMIKHYX BAABHX

2.1 AweBveig khipakeg ceropikng prapng:

Ot KMpOKEG GEIGUKNG €VTOoG Kot BAAPOV TOGOTIKOTOL-
ovVv 10 péyebog g oelopikng PAAPNG TpokeEVOL va givat
EPIKTOC 0 TPOGOIOPIGHOG TG GEICHIKNG Evtaong. H gukolia
™G XPNONG TOV KMUAK®V £VTOONG Kot 1] atoAloyn and v
anoitnon e£edikevpévav opydvoy pETpnong ivat ot kHptot
AdyoL Yoo Tovg omoiovg Exovv avoybel e GNUAVTIKOTATO
EPYOAEID KATAYPAPNG GEWOUDV Slaypovikd. Xtnv EAAGSa,
om®w¢ kol oty vrorown Evpdmn, yio v extipmon twov
LOKPOGEICUIKAV OTOTELEGUATMOV YPNGULOTOLEITOL KVPImG
N tpomomompévn dmdekafdbia khiparko Mercalli-Sieberg,
kabog, kot N KAipoko Medvedev-Sponheur-Karnik-MSK.
[Tépav avtdv, evpémg dwadedopévn eivar n Evporaikn po-
Kkpocetoikn kAipoke EMS98.

H dwdexafaduo kAipoke Mercalli elvon nui-rocotiky
YPOLUIKY Kot xpnoonoteitonl kupimg otic HITA, ™ Noto
Evpomn, v Avetpodia kot T Néa Zniovdio. H dofab-
pon tov PAafdv mov TapovstdleTor 6TV KAILaKa avTy,
aopd og ELapplég PAAPe oTa EMYPICULATO, TTOV AVTICTOLYEL
o évtaon V €mg kaBoAkr Katdppevot) otkodopdV HEXPL TO
Bepého og eminedo évraong XII.

H «hipoxa MSK64, yvootr kot og kKAlpoka Medvedev-
Sponheuer-Karnik and tovg dnpiovpyovg g, ypnoLomom-
Onke evpéwg amod to 1964 o Evpodmn kot Ivdia. [eprypdopst
T1G dopukég PAGPEG 08 KATACKEVEG OO LIKPES PTYLOTMOELG
oe emyypiopata o évtaon VI péypt mv kaborkr| Kotdp-
pgvon KTipiov Kot teyvikedv épyav og éviaon XII yio dm-
dexa eminedo ogiopukng évraons. To 1981 tpomomomOnke
(MSKS1), épmc, n epappoyn g TEPLOPICTNKE LE TNV €l
caymyn g emiong dmdekaPfdduiog svpomaikng KAipaKag
EMS98. Xtmv «hipoxa EMS98 mopotnpeitor avaioyn
dwakvpaven g dopkng PAAPNG and ehaepld prypdTmon
enypopdtov og eninedo éviaong VI éog 10 onueio mov
oxed0V OLEG Ol KATAOKEVEG €XOVV KOTUPPEVGEL 1 VTOGTEL
avenavopbmteg PAaPec og Evraon XII.

Ymyv lorovia, n entafadpo Kiipako Omori cuoyetilet
N oKy PAGPN pe T HEYIOTN EQAPIKT EMTAYVVOT KOl
yPNoLomoteiTtal Kupimwg Y10 TUTIKEG LMW VIKES KOTAGKEVEG
pe dtokdpoveon otig PAaPes and poyUEG TOLXOTOUMY, AT
Kakn ontomAvBodoun oe évtoon I éog v KataoTpoen|
oxe0OV OAOV TOV KTIPi®V eKTOG amd KATold EVAVA KOANG
Katackevng, o€ €vtaon VII [1]. Zrov Ilivaka 1 yiveton
oLYKPLON HETAED TV EVIAGE®V Y10 TEVTE OO TIG TPOAVOL-
oepbeioeg KAMpoKeS.

Mivaxag 1: Xoyrpion perald névee klpuarwy eviaoewg.
Table 1: Comparison of five existing intensity scales.

Modified | prig | MSK | Rossi-Forel | Omori
Mercalli
1 1 1 1 0
i i i (B I
11l il il il 1l
v v v V-V 1111
v v v V-VI i
VI VI VI VIVII I\
Vil VI | v VIII- V-V
VIII VII | VII | VIlFtoX-| V
X IX X X+ V-VI
X X X X VI
XI XL | X - VIl
XII XI_|_XIl - -

¥nig HITA, n anotipnon g BAAPNG enttuyydvetatl pécm
KaBoploéveov  kpumpilov  EnLTEAEcTIKOTNTOG, opilovTog
TEPLYPAPIKA TO GTASIO TNG EMOIOKOUEVNG ATOKPLONG TOV
KOTOOKEVOV 6€ Opovg dopkng Prapns. Ta kpurhipia avtd
oyetifovtal, Kupimg, pe TNV eMBLUNT] GLUTEPLPOPH TG
Kataokevng (avtictaon) Petd amd Evav oeloud, o€ avtifeon
LE TIG TPONYOVUEVEG KAILOKES, TTOV APOPOVV GTO OTOTEAE-
OLO TNG GEICIKNG d1€yepong (£vTooT] TOV OpAcE®V) TOV®
OTNV KATACKELY. 26TOC0, GTO TAAIGLO OLLOYEVOTOINGNG TOV
TPOTOV KOTUYPAPNG TOV GUVETELDV VOGS GEIGUKOD YEYOVO-
T0G, eVOLOPEPEL O TPOTMOG KaTATAENG Kol 0EI0AOYNONG TG
PrAPNG.

Yopewva pe v FEMA 273 [2] tpia facucd enineda ent-
TELESTIKOTNTOG Kot 500 evOlapesa opilovy T GLUTEPLPOPA
TOV SOUIKAOV GTOLEIMV HECH OMOJEKTMV KPLTNPI®V TOL
oxetilovVToL e TIG EMTPEMOUEVEG EICE-PYOLEVES CEICIKES
SUVALLELG KOl TOPAUOPPDGELS TOGO Y10 TIG VPIGTAUEVES, OGO
KoL Y10 TIG VEES KaTaokevés. Ot meptypapég yio Ta enineda
Brapav tov ATC 40 [3] eivor mapdpoteg 1’ avtég s FEMA
273 (ATC 1996a) kou g Vision Progress Report (SEAOC
1995b) [4]. Zt0 mpoypappo HAZUS99 [5], 1o emineda
BAGPNG avayvopilovior yopioTd Yo To. SOUIKE Kot To. U
eépovta ototyeio kot dwfabpiloviar oe dwupopetikd (5)
enminedo ocelopikng PAAPNG, 6mwg kot oArod [6, 7], puéow
GUYKEKPILEVOV TY®V TNG HEYIOTNG GYETIKNG UETOTOMIONG
peta&y dtadoykdv opodeav. Xtov Ilivaka 2 tapovstdleTal
N ocvoyétion tov emmnédov PAaPng g FEMA 273 pe v
Khipaxa Prafov tov OAZIT (Opyoaviopdc AVTIGEIGHIKNG
[pootaciag).

2.2 Xopoxtnpiopdg ceropkg frapng kripiov oty
EALada:

Yty EAAGda, 1 katdtaén tov Prafodv amod Tig Enttponés
0V TPOTOPABIOV GALG Kot Tov dgvtepoPadiov eAEyyoL
yivetor ooppava pe tig odnyieg tov OAZII [8, 9, 10], mov
QPOPOVV GTNV EVOEIKTIKT TEPLYPOON TV PAaPOV KoL EivoL:
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a) [Ipdowvo, ktipto mov dev Exetl PAAPeG ) KTiplo TOL 1) AVTL-
GELGIKN TOV KavoTNTO, Oev £xel petmbel. Evdguctikd pmopel
va gpeoaviel tpryoeldeic un daydvieg poyuég og optlovtia
otolyeia Tov Pépovtog opyavicpov (0.0.) and QX 1 Ao~
Qpég poyUEG otig toryomotieg TAnpwong (T.IL.). B) Kitpwvo,
KTipPlo OV 1) OVTIGEIGHIKT] TOV KAVOTNTO £xEl petmbel. Xto
KTiplo ovtd TopatnpovvToL EAAPPEG N GoPapéc PAGPeg oTov
eépovta opyovicpod kot BraPeg otig T.IL. y) Kokkivo, ktiplo
7oV €yel Vootel ToAD coPoapic PAGPeg (pépovta oTotyeia 1
Kot kKOpPot Exovv peydreg PAAPES Kot TOPALOPPDCELS, OAMKY|
N LEPIKN KATAPPEVGT TOV KTIPIOL) Kot LILAPYEL THAVOTNTA
LEPLKNG 1] OAKNG KOTAPPEVGONG.

Mivaxag 2: Ipooeyyiotiky odykpion twv otabumdy emiteAeotiko-tn-
tag pooer tov OAXTI [8, 9, 10] kou e FEMA [2].
Table 2: Approximate comparison between the performance levels
proposed by EPPO (Earthquake Planning & Protection
Organization) [8, 9, 10] and FEMA [2].

Apeong TTeplopopévns | Acedrelag | Mepopiopévng]  Amoguym ,
FEMA 273 K
Enavdypnong Brapng Zong Acpdlewng | Katappevong arappeven
EAAAAA TTPAZINA KITPINA KOKKINA MAYPA

Me Baon 1t pébodo T.O.E. eivar dvvatdév petd amd
LOKPOCKOTIKY EMOE®PNOT TOL KTpiov va OploTel Yo ta
TUTIKG KTipla Kabe katnyopiag pio Apyikr BaOpoioyia
Yewopkov Kwdvvov (A.B.X.K.) mov eéoptdton amd Tig
OVOLLEVOLEVEG YlOL TNV KOTNYOoplo. OVTN GEIGUIKES EMUTO-
vioeig (ITivaxag 3). H A.B.Z.K. tpomonoteitat katdAAnia
Aapupdvovtag v’ Gyv TN GEICHIKN EMKIVOLVOTNTA TNG
epLoyNg Kot Poactkd dopkd yapaktnpiotkd (pilotis, Ko-
VTGO VTOGTVADOTA, TOLYOTANP®GCT) Kot TPokvmTeEL 1| Ba-
o] BaBpoioyio Xewopikov Kwvddvov (B.B.X.K.). Avt)
n B.B.Z.K. avtimpocomevel v ekTIiLdUEV) TOOVOTNTA
oNUAVTIKAG PAGPNG evog Tumikod KTipiov Tng Katnyopiog
TG pe 6edopévo To oeloIKO TTeptBariov ts. [Iépav tov
BocIKOV SOMKOV YOPOKTNPIGTIKOV VITEPYOVY G LLOVTIKOT
TAPAYOVTEG TOV UTOPOVV VO EMOPACOVLV OPVNTIKA GTN
CEIGLIKT GCUUTEPLPOPA 1] EMAPKELN EVOG KTIpiov. [ va An-
@BovV VoYM avtoi ot Tapdyovteg opiletar pio oepd Tpo-
TOTOMTIK®V XuvTeAeoTdV Zounepipopdg (T.X.X.), ot omoi-
ot, av apalpebodv and m Boowkr Babpoloyio Zeiopikond
Kwdévvov, katoinyovv ce pia tedikn Aopukn Babpoioyia
(AB) ywo 10 g€etalopevo Ktiplo, mov amotehel 0 Pacikd
Kputipto Tov Pobpod endpkelag Tov KTIpiov Kol PTopei va
oLoYETIOTEL Le TV ThavOTNTO OMUAVTIKNG BAGPNS.

INo tov vroroyiopd g dopikng PAAPNG akorovbeital
N vrovpywkn amoégacn S5172/AZ5B/18-10-99 [11], 6mwmg
tportomomOnke pe v omdeacn 330/AZ5B/16-1-2001
[12], mov meprypdoet T pebodoroyio. VIOAOYIGHOD TNG
OTOAELNG PEPOVCOG KAVOTNTAG OTOLKElOV Kol oTAOUNG,
Baoer g omoiag kabopilovror ta Kprmipla KoTataéng
TOV KTIpiev pe faon v enppor] Tov PAABOV 6N YEVIKT
evotafela Tov ktipiov. Otav ot PraPeg Ppickovtal poévo
OT1g TAAKEG Kat 6T1G d0kovg (ELappég 1 coPapéc), oto 30%

TOV KOTOKOPLOOV oTotxelov (ehappég PAAPeC) Kol 6ToVg
Toiyovg mANpwong (eAappéc 1 coPapés), Bempeitat 6TL dev
emnpealetal 1 eVoTAOELD TNG KATAGKELNC. TNV TEPITTOON
coPapotepav Prafov, emnpedletar. Av 1 Kotdraln tov
kTpiov dev gival duvatn and TV TapoTpnon TV PAafov,
vrohoyiletal 1 amOUEVOLG O PEPOVGO LKOVOTNTO GTNV KPi-
owun otdun. Etol, Bswpeitar 6t £xel ennpeactel n yevikn
€V0TAOELN EVOC KTIPIOV, OTOV 1 ATMAELL PEPOVGAG LKAVO-
mTég Tov givar peyodvtepn amd: 10% yio Ktipo pikpng
nawciog (<25 etov) kot >15% yuo ktipto peyding niiog.
Mukpng niiog givat ta ktipto g tedevtaiog 25etiog Kot
peyaAng ta ktipto tokodtepa g 30etiog.

ITivoxog 3: Evroro T.O.E. tov OAXTI.
Table 3: Rapid Visual Screening questionary by EPPO.

AOMIKEZ BAOMOAOTIEX KAI TPOTIOMNOIHTIKO! ZYNTEAESTES
Ap1OpGS @za) @z [©@zy
XPHEIH | Xpnotiv JAopikég Tomog 0r1 _0r2 o53|ox4 ossloser| AT AT OT ET|nx nz2

Karoikia [Apxixii Baoiki) BaBjoA. 25| 25[ 30| 30[30]45]20[30[35[30]15]2s5
rpageia 0-10  [pilotis n/kai kovrd utrooT 5[ 15[ 10) 15[-05]-05] 00 00foofoofoo] 00
Bopnxaviks avovixi) &idragn Toi.Mnp. | 05 [ 05 [ 00| 05 [ 05 ] 00 00| 00]oofoofoo] 0o
Zuy xowoi [Aveu Avr. Kavoviopou 05]-05] 00 00 [o00fo0o]-05][-05[-05-05]00]00
=xoAeio 11-100  [Kaxn Kardoraon 05[-05[-05]-05]-05]-05]-05]-05[-05[-05]-05]-05
[anusoio kripio Nponyoupeves empapovoerg | 10 [ 10| 10| 05| -05] 05] -05] -05]-05]-05]-10] 1.0
[Extakr.avaykn Meydho Uyog (>5 opdgoug) -1.0] 10| -10] -05] 05)-05] 05]-05[-1.0]-1.0] 05| -05
loTopiko kripi 100+ Mn kavovikomra ka8'oyog 1010 10] 05| -05] 05[] -05]-05[-05]-05]-10] 10

Opizovria pn 10| -10f10f-05]-05]-05]-10]-10][10]10]-10] 10
zmousaiomra S1péyn 05[-05[-05]-05]-05]-05]-10]-10][10]10]-10]-10

Kpouon pe yerovika 05]-05]-05] -05]-05] 00 00]o00foo]oo]-05]-05
[KINAYNOS NTQEHE MH- [Bapeiég emkahyei 00 | 00 ] 00 0000 oo]o0o]oofooloofoo] 0o
AOMIKON STOIXEION _[ESagog EA2 03]-03]-03]03]-03]-03]-03]-03[-03]-03]-03]-03

Edagog EA3 06|-06[-06]-06]|-06]-06]-06]-06][-06|-06]-06]-06
[AZIONIZTIA STOIXEIQN |EA3 kar Gvw v 5 opspwy | 08 [ 08 [ 08 ] -08 ] 08] -08] -08]-08]-08[ 08]-08] 08
Mr=Mn Fvworo Esagos X [Arrarreitar Aetrropepii éAevxog (yia GAoug Toug Sopikosg ToTIouS)

Mn avrikenp
Sroieia [TEAIKH BAOMOAOTIA
MAPATHPHEEIE ATraiTeiTal AeTrTopepng
£Aeyxog
NAI OoxXI

2.3 Kotataén g prapng, pacer marardotepov
EPEVVITIKOV TPOYPANLATOC:

H amotiunon tg oeopkng PAaPng mov Paciletarl e
LETAGEIGHKOVS EAEYYOVS VOIGTAUEVOV KOTUOKELMOV AOY®
™G VrapEng OTOTIOTIKAOV GTOlEi®V amd TPOyUATIKOVG
GEIGHOVG OV GUVEPN GOV TN Y®PO HoG amotehel TAEOV
ocvviOn paktikn [13, 14, 15, 16]. 210 TAaicl0 GUYKPITIKNG
depedvnong g katdtalng g PAGPNG Paoet dtapopeTikdv
pebddwv ypnoomomdnKay To TOPIGHATO TOAUOTEPOV
gpevvnTikov mpoypappatog tov OAXII, mov ekmoviOnke
OTO EPYUCTNPLO OTMGIEVOD GKLPodEpaTog (QX) tov AII®
Kol 0popoVsE GTNV OMOTIUNGN TNG CEIGUIKNG KOAVOTNTOG
VOIGTAUEV®V KATAGKEVADV, TOV VLEGTNCAY SLOPOPOL TOHTOL
Kot €ktaong PAdPeg amd tov oeopd g Kolapdrtoag. Xtov
[Mivaxa 4 Topovstdloviatl OptoUEVOL TOPAUETPOL TOV KOTO-
YPA@OVTOL G £VaL EVTVTIO LETOCEIGUIKOD EAEYYOVL. Bloetl g
oLYKEKPIUEVNG HeBodoroyiag 1 faciKY GEIGUIKNY KOVOTNTO
(c) drakpivetal o€ TOMKTY (LELOVOUEVOV SOUIKDY QEPOVTIMV
N U oToyeimv) Kot oMK (SoKoD GLGTAHATOG & LN QE-
pPOVI®V GTOLYEI®V) Kot &ivol cuvaptnon g dvokapyiog
(k), avroymg (R), kpatvvoewg (Ru/Ry) Kot oOAKpoTTOG (1)
KOLOVOPEPETOAL GE GLYKEKPUUEVO Lnyaviopd amokpicems (N,
M, V, T, N+M, V+M+N, «An).
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[Mivaxag 4: Evroma amotiunons g oeiopukns PAGLNS faoer molarotepov epevvntinod mpoypduuotog tov OAZTI

Table 4: Estimation of seismic damage based on a questionary proposed in an older research programme funded by Earthquake Planning

and Protection Organization (EPPO).
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3 LYXXETIXH TQN YOIXTAMENQN
KAIMAKQN BAABHX

H ocvpmepipopd TV KoTACKEVOV OTAGUEVOD CKVPOOE-
potog (KQX) katd ™ SibpKelo 1oyupdvV GEICUOV OmOTEAEL
neipapo oe uotkn (1:1) kKhipoko Kot omoTelel TOV avTikeL-
LEVIKOTEPO EXEYYO 0pHATNTOG TOV KAVOVIGU®OV GYESIAGHOV,
™G HEAETNG KO TNG EKTELEONG TNG KaTaloKEVTG. Evtovtolg, o
a&10MIGTOC TPOTOG TEPLYPOPNG TG OOUIKNG amdKpLlong eE0p-
TaTOL KOl amd TN YPNOLLomolovpevn) HEBOdo KoToypupng
¢ PAAPNG, M omoio eVOEYETAL VO TOKIAEL O AEMTOUEPELD
(YovOpiK, QAIVOLEVOAOYIKY], OVOALTIKY) TPOCEYYIOTIKY,
OVOADTIKT] AETTOMEPNG) Kol €KTaom (TANO0G KOTUOKELMV,
OLLAd0 KATACKEVMV, LEPOVOLEVO KTiplo) [18].

[pénel va onpelndel nwg Topd to yeyovog 6t 1 pébo-
d0g 0wt 001 Yel 6€ AEIOMIOTA OVTIKEILEVIKA OTOTEAEGLOTAL,
elvar oyetid ypovoPopa (1-3 dpeg avd cuviOn otkodoun)
Kot emimovn, AGUPAVOVTOC VIOYN OPKETEG TOPOUUETPOVG
Y10 TOV OTAOTOMNTIKO OAAG GUVALLO AVOAVTIKO VTOAOYIGUO
NG GEICHIKNG TKOVOTNTOG KOl EMOUEVMG OV EVIEIKVVTOL
N €QOpUOYN TNG Katd TN dtevépyeto g 1™ daong Koto-
YpaeNg TV (UIdV o TOATANOELG KATUOKEVEG LETA amd
Kkémoto ogwopd [17, 18].
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[Tivakog 5: 2oykpion tov dwuralewv YIIEXQAE-OAXTI 1984 & 1997-2001 kou faluovounon e PLafn¢ fdoetl mpoteivouevns kAoKag.
Table 5: Comparison of the instructions of Ministry of Public Works-Earthquake Planning and Protection Organization (EPPO) 1984
&1997-2001 and seismic damage calibration according to the suggested damage scale.

EIIIIEAO TYIIOI BAABQN
BAABHX OAHI'IEX 1984 [8] OAHTI'IEX 1997-2001 [9&10]
Koppio Koppio Kappio
AENTEG pOYUES OTIG TOLYOTOIEG TANPOONG KL GTOL Elagprd prypdtoon otig toyonoieg mAnpoong Kot
emyypiopata, yopic PAaPes Ta pépovta otoyeia ota emypiopato, yopic PAaPes Ta pépovta ototyeia Aev
Mndapwiy | TIPAZINA Poyuég og toyyonoieg TAnpwong Kot emypiopota, TTPAZINA ZoBapég pwypég og toyomoieg MANpooNg, TPY0eels |ennppedleTon
peydheg BAaPeg oe kapuvadec-otndaio, apentéeg poYRéG 68 S0K0VG-VTOGTLAMNOTA IOV 0Peilovtar o€ |yevuch
PAraPeg o€ pépovta oToyeia TOTKEG adVVOLpiE suoTddsia
Alay®vieg pOYUES GE TOLOTOIEG TAPOOTG, HEPIKN 1] ToBapéc PAaPeg oe Sokong Kat TAGKES,
Mucpr OMKY KOTAPPEVON KAPVESWV, POYHEG OE PEPOVTA Amod0PYAVOGT) GKUPOSENOTOG, TOAAEG KOUTTIKEG 1)
otoyeia HepovOuEVES dloTunTikég (<0.5mm) o€ VTOGTLADHATOL
KITPINA [Meydheg poypés 6€ 50KOVG-VTOGTUAMDHUATO- KITPINA JOPTS METHRIVIOE:
Métpua TOlXU’)P-VOtm»V H“(PT:] ﬂapall(:)P‘Pﬂ)("n PePOVTOV ) X0t Mo&EG STUNTIKES POYUEG GE VTOGTUAMUOTOL,
otoygimv M kTipiov, anodopydveon GkupodEpaTog, Amod0PYAVOGT) GKUPOSENOTOG, HKPEG TOPAUEVOVCES
Opvppdmiopo 100Brwv TOPAHOPPACELS, POYUEG OE TOLYDHATO Kot KOHPOLG
Meydeg PAABEC-TOPAUOPPDOCELS PEPOVTOV Avyopog v pafdnv VITOGTVA®UATOV Kot TAPNG ErnppeaCetat
Exctetatiéy otoyeiov, coPapés PrLaBeg otoug kKOpBovS, amodlopyaveon oKLPodENNTOG, dtappon 1 Opavon giz .
HEVI ONUOVTIKEG TOPALOPPDCELS, GTPERLOON GTEYNG, GUVOETNPOV, OGVVEYELN TOV GTOLXEIOV, GYETIKG HIkpEG ZDYM(SLGZM
KOKKINA |oPretd Opuppotiopéva otoyeio KOKKINA |Faparopodsets, coPopt} omodopydveoon oe kopBoug
K& . )6 Y .
Mepwny Aoctoyio pepdvtov oToryelmv, LeyGAeg abe mx'p(xnav?a p ,aBn Hff ETMALOV Gljp(XVTlKSQ ,
i PULOPOHOELS, LEPIKH KaThppEVON HETOKIWVAGELS €ivar £va. ENMESO TOPATAVE, HEPKN 1
KaTappevon > TANPNG KATAPPEVST|] VITOGTUAMUATOV
Katdppevon | MAYPA |OAuc 1) emikeipievn kotdppevon MAYPA |Olwn 1 emkeipevn katdppevon

[Tivaxkag 6: 2oyxpion twv Pobuavy fAefns kotaxopvopwy arotyeiewv tov OAZTI [11&12] ue tig otaOues emteieotikotnrog e FEMA [2].
Table 6: Comparison of the EPPO [11&12] damage levels with the FEMA [2] performance levels for the vertical structural elements.

BAGMOX BAGMOZX BAGMOX BAGMOX
BAABHX A BAABHX B BAABHX C BAOGMOZ BAABHX D BAABHX E
Mepovouéveg ApKeTEG TAOTIEG Xuoti Ao&ég [IAnpng amodopydveoon Tov TIpng katdppevon
oplovrieg KOUTTIKEG pOYUEG | StoTtunTikés paypég GKLPOSEUATOG GTNV TEPLOYN TOV VTOGTUADHATOG.
POYUES HE N LELOVOUEVEG 1 évtovn Tomkn BAGPNG, Avylopds Stapnkev Xwoti Ao&ég
mhdtog Myodtepo | Ao&ég Swatpntikég | ovvOlyn kot pafdav, dtappon N Opadon twv | dtoTuntikés poyrés M
OAXIT o6 1-2 mm, pe | poyués pe tAdtog | amodiopydvmon tov GUVOETIPMV, OGLVEYELN OTNV £VTOVT) TOTIKN
&z | ™ npobmobeon | pikpotepo and 0.5 | oxvpodépatog, vod mEPLOYT X®PIS Katdppevon tov | cOHvOAy” Kot
otL opeilovtan mm, vrd Tov 6po oV 0po OTL dev VTOGTVAGNOTOG. Ot amodopyavwon Tov
GE TOMKEG 6T dgv TOPATNPOVVTOL EVOTOUEVOVGEG LETUKIVIOELG GKVPOSENOTOG XDPIG
advvapiec. mapatnpodvTaL ONUOVTIKES mov wapatnpovvto (oplovieg | Op®S va TnpovvTaL o
EVOTOUEVOVGEG EVOTOUEVOVGEG KO 1310TEPOL 01 KATAKOPVPES) nTpoPAemopEVEG
HETAKIVICELS. UETOKIVIOELS. elvan oyetikd pkpés. Xopapn GLVONKES Yo TIg
Pnyuoatdoeig otovg amodlopyavmon KOUPwv. EVOTOUEVOVGES
Kkoupovg. LETUKIVOELS.
FEMA p . . . . .
21 Apegong Eravaypnong Aoc@drerag Zonig Anoguyn Katappevong

Ot tomoi Pabpoi PAAPNG cuvdéovTal deca [Le TNV oro-
LEVOVOO PEPOLGO. KAVOTNTO Kot To dabéoipa meplddpla
acPaArelog TV PAAPEVTIOV SOMUKOV GTOLEIOV KOl TNG KO-
TOOKEVNG G ocLVOAOL. H amopévovca @épovoa tkavotnta
evog kTipiov Bewpeiton 6Tt kabopiletar amd v anopévovsa
QEPOLCA IKAVOTNTA TNG GTABUNG TOL KTipiov Tov gueovilet
™ peyoAutepn anoiewa. Zrov [ivaka 5 yivetoar cvoyétion
g mepLypoeng tov PAapadv Bacel T@v odnyudv tov OAZIT
o€ SLOPOPETIKEG YPOVIKEG TEPLOOOVG, EVD TPOoTEiveTal Pab-

povounon g coPapotntag g PAAPNG o€ entd oTdBuES
EMTELECTIKOTNTOG, Ol OTOIES AVAPEPOVTUL GTI GLVEYELD GE
TPOTEWVOLEVT KAIpOKa KOTOypoeng TV BAafdv. ATd tov
[Mivaxa avtd doumotdveral Tmg 0 TPOTOG TASIVOUNONG TG
BAGPNG e&ehicoeTor Kol avampocapuoleTal OTIS OVAYKES
Tov ocvvOnkav. Emiong, otov Ilivaka 6 avaeépovial ot
yapaxmpiotikol Pabuoi PAAPNG katakdpvemv ctotyeimv,
onw¢ opilovton amd tov OAZIT kot Guykpivovtal e To emi-
neda emreleatikotnTag g FEMA.
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[Tivakoag 7: Tlpooeyyiotiki ovoyétion uetald v vPioTouevmy KA
HOK@V PAGSNS KoL THG TPOTEIVOUEVNS KALUAKOG.
Table 7: Correlation between the existing damage scales and the

proposed scale.
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Ipokeévov va givar dvvartn 1 enelepyacio TV GTO-
TIOTIKOV oTOlElV omd GAAeg KAIpOKeS Kot 1 oOyKplon
peta&d tov Babumv PAAPNS Sapdpmv ympdv cuvtaydnike
o ITivakag 7, 0 omoiog cuoyeTilel TG TAEOV EMKPOTECTEPEG
voroTapeveg KAipakeg PAGPNG petald toug [19] pe mv KAl-
poko wov ypnotponoteitar oty EALGSa kotd ) Sieloymyn
TOV HETAGEICHIKAOV EAEYY®V Kal To enimedo fobpovounong
™m¢ PAAPNG g mpoTEVOUEVNC KAIaKAG, To ool €YouV
tpomonmom el and TaAUOTEPT EPYOCIO TOV AVAPEPOTAV G’
évav yevikd petpriiowo deiktm Pobupovounong mg PAapng
[1]. H mpotewvopevn drofadpion oyxetikd e ta enineda PAd-
Bn¢ Paoel TOV OIKOVOUIKGV OTTOAELOV GKOTLLO OEV ATOKAL-
veLamo N PEYPL TP TaSVOUNoN TNG GEIC KNG PAGPNG 0T
xdpa pog [20, 21]. Kabiotator étot duvatn n agloAdynon
0ALG KO GOYKPLOT) TOV OTOTEAEGATMV OV £XOVV TPOKVYEL
oo OTOKElD LETUCEICUKOV EAEYY®V TOL PacicTnKov og
drapopetikég KAlpakeg PAaPng. Emumiéov, pmopodv va ko-
BoproTodyv, oAAA Kot vo avayBovv ta emineda PAGPNG amd ™
po KAIpoko oty aAAn [22, 23].

4 ITIPOTEINOMENH KAIMAKA BAABHX

H S10popetikdTo TV TOTOV TOV KATUCKELOV OTd
TEPLOYN OE TEPLOYN, TO TOTIKA YEMAOYIKA YOPOKTN-PLOTL-
K@, Ol SLOPOPETIKEG TPUKTIKEG OOUNOTG KOL 1] VTOKELUEVL-
KOTNTO TOV OVATOPELKTO GLVOSEVEL TNV a&loAdYN oY Kot
katdrtaén g PAGPNGS, dnpovpyodv e€apyng Eva TpoPAnua
alomiotiog g enefepyonciog OTOUTIOTIKOV GTOWEI®VY,
®¢ HECO TPOPAEYNG TV GUVETEIDV €VOG EVOEYOLEVOL
oelopov. Epdcov ot kAipaxeg epdpynong tov Profov
dtaeépovy petald toug, yopig vo vrapyet o eviaio Baon
avapopdg, dev eivat dSuvatdg o aSLOTIGTOS GLVOVOUGHOG TOV
OTOTIOTIKOV GTOYEI®V 1) To AmoTEAESUATO TG EMesepyaoi-
aG QVTAV, T0 0ol TPONABAV Ao TIG TUPUTAVED KATLOKES.
INo v eniloon Tov TOPATAVE TPOPAILOTOC TPOEKLYE 1
avaykn cvoytiong Kot evomoinong tov Pabumdv PAAPNg
TOV KATOOKELOV QX HEG® HOG VELG TPOTEWVOLEVNC EViai-
ag KAipaxog Brapng (Ilivaxag 8).

Atdpopeg mapdpeTpol Egovv ypnoipomombel katd Kot-
povGC G€ OPOVG OIKOVOLUK®DY KOl SOUIKMYV OTOAELDV YioL TNV
neptypapn tov fabumdv PAGPNS. Erumiéov, n tumkn dtadiko-
olo. amoTiINoNG TG CEICHIKNG EMAPKELNG LG VPICTALEVS
KOTOOKELNG TPOVTOOETEL AUPEVOG TOV OPICUO TMV EMMEIDV
GEIOUIKNG EVTOOTG Ylo. To omoia dteEdyovtal ol Eleyyot emt-
TELEOTIKOTNTOG KO OQETEPOV TNV EKTIUNGCT] TOV GEIGLUKOD
KWOOVOL GE OPOVG LETOTOTMICEMV. TNV TPATN TEPITTOON
ovoyetiletar o PBabuog PAAPnNg mov Beswpeitor 0modekTOG
Le TV avtioToyn €VIOoT| TG GEICHIKNG JEYEPONG, EVD OTN
de0TEPN TPOCIIOPILETOL TOCOTIKA 1) CVOLEVOLEVT] GEIGHIKN
LETOKIVIION TOV SOUNIATOG MG GOVOAO Y10 TOL S1APOPa. EMime-
d0. GEIGLUKNG €vTaonc. XTig 0dnyieg Tng FEMA opilovton mé-
vte oploka emineda enttelecti-kotnTag (performance levels
—PL) ot0 omoia fadpo-vopeitor n fAGLN og Tpog T cuvolt-
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[Tivakog 8: IIpotervouevy rklinara Profcv kar adykpion ue ) fabuovounen e pAépng e FEMA [2] ko1 tov OAXTI [8, 9, 10].
Table 8: Proposed damage scale and comparison with the damage calibration by FEMA [2] and EPPO [8, 9, 10].

MPOTEINOMENH

AOMIKOI TYNIOI KATAZKEYQN QX

KAIMAKA
MAALZTIMOX MMAAIZIAKOE |MH-ITAAXTIMOZX MAAIZIAKOZ| TOIXOMNA/NOX IMAAIZIAKOX MIKTOX
OIKONO- EAAAAA FEMA
MIKOE | ENIMEAO
BAOMOZ | BAABHE AOMIKOZ AOMIKOZ AOMIKOZ AOMIKOZ
BAABHE Baomor | mnepirpaon | Baemox | nepirpaon | Baemoz | nepireaonm | Baemox MEPITPA®H
BAABHZ BAABHZ BAABHZ BAABHZ
0% Koppio Koppio Koppio 0.0% Koppiol 0.0% Koppiol 0.00% Koppiio 0.00% Koppio
EAagpié prynéoon Ehagpié prynétoon EAagpié prypétoon EAagpié prypétoon
0-1% Mngapuvi Mpaowa  |Aerzovpyicomrog <020%  |royommpaosov k]  <0.10%  |royominposovkar | <0.10%  |royominpoosovkar | <020%  [ropominpaosav ka
crypopdToy eypropdToy emypopdTov srypropdTov
Poyuég and
amenivpacn
Tpurosieic poyiés Tpuroedeic poyus o] royomoudv-mhasiov, Tpuoziseic poyiés
¢ Sokoig- Sorcovg- Suyovies poynes v royoudtoy Kat
1-10% Mupr} Auzong Exavixpnong 04%  [vmosrordpara 02%  [vmostrépararovia | 020%  froepitey, 040%  |ovCevynévoy Soxav,
ovtd otovg 5toug K6ppovg eptoptoyiévn Opabon vapen anodtopyavoong
«6uBovg (< mm) (<1mm) rovpAov oTovg rvpodépatog
6uBovg dokov-
unooTlbpaTog
Kitpwor
Koyrucég &
Poricomy s puyaés e veovm Gpmion ]
Thetov6m T SoK0b- ot MhetovomTa oy one Poyyiéc ota
vrocTUAGATOS, 50Kob- ;itb;;:"“;;m neplocotep ToyGuaTa]
Siappor o puKpo rooTUAGNATOG, wmm); o Kmo pTévou oV
apiOp6 gepovioy S1appon ot pitkpo i mé‘éop:m,g \avénTa dlapporis,
10-30% Métpo Acpieas Zoig <1.00%  [otoyiov, <0.50%  |apibus pepéviov 040 [ <0.90%  |avénuévn e
eyonbTepeg stouziov, Bi;tp““"[’“’: Vip N pnyRéToon Kat
Kapmrice poyp tm : _— Sopyaveon
PR N . PNYHETOGN GE Sopikd o,
kat Evapén SroTun Tk " . GKUPOSENATOG OTIG
Slopyavoong iroon Kat OTOULE KVPLW TV yovieg Toyouiroy
T00LopYAVINg pPnypares eEotepikdy Thaciov o o
vposépatog anostopyavoon
oxupodépatog
Kerou gépovea Ta nepiocotep
sousia éyovv Extetapév :‘:[‘Z“[;’F"“:z o
ordoct To dpio prhizoon Somanoreorions oo
aveoyic, peydtes E&ohcevon papdov, rovorotiag, whon ppoTic Koy
apmricés poypes, Opacion cuvdeTiipov, rovBov, pepuc ey e
30-60% Extetapév >1.00%  |amodiopyévaon >0.50%  |royiouog xopov >040%  |aotoxia morkav >0.90% gm"_" ‘:Y,‘ .
uposépatog Kat omhiopob, Stoumruch totomou, Bapt AR
homopos Tov actoria otougiov BrapN o¢ oTovzEia TV “TE‘Q‘L“”“’ FOTIOROS
paBsov, aotoyin Thasiov, pepi PAPOWY, EKTETAEVT)
ovtoy St actoio it
. e UrocTLopiTOY HEPHET StaTpnTa]
Koxiwa | Amoouyi Katappevong actoric
Arumi aotoio
Kotappevon At actoyio Sokav &/ [
M eptcov roMAbY vrocTVAORATOVY e P . u“) .
60-100% fepuet 18%  |omootohopdrav, 08%  [vmoorrepstay, 0.70%  |mpoxardviog pepuc 1.65% POSNE TOUOH
Kazdppevon JoTrORte : ) ) ) a1 aoToxiaL KimooY
«hion opogov i | aotoxia 1, G7Ed6v Db
tipiov oKD 0poQOD o acToia XOHATE
royootiog
o 1 o O, ) paikaxod b e bt e
100% Katéppevon Matpe  |Karappevon >3.00% HITLTLESTUELEV | 21 00%  [opogov aotoyia >0.80% HITL T ETUCETEVI) >2.75% HITL T ETUEIEVI
Loysion

K1 GEWGUIKN HETOKIVION TOL KTpiov, OTMG PaivVETOL KOt GTO
Yynua 1, Kot ePUECMG MG TPOG TO KOGTOG AMMAEIOV [24].

H mpotewvopevn whipoxo dev omortel eEetdikevpéveg
YVOGCEL, evd 1 dafdOpion g @G TPOS TOV OLKOVOULKO
deletn BAAPNG, AOY® 0mOVGIOG OIKOVOUIKGV GTotKEl®mV, dgv
OTOKAVEL 0O TN HEXPL TOPO OELOAIYNON TG HETAGEICIKNG
BAGPNG. Zuvteivel HAMGTO TNV EVOTOINGN Kot SlevpLVeT)
g kpatovoag pnebBddov. H kawvotopio mov iodyet, Eykettat
ot Padpovoumon g PAAPNG LEG® EVOG TPOCEYYIGTIKA LLe-
TPNGLLOL GUVTEAEGTI], 1AM OO TOV YDOPO TNG SLEVEPYELOG OV-

ToWiag Tov KTIpiov, KATL IOV 0movciole 0md TIG VPICTAEVEG
KAipaxeg Prapov. H khipaxa mpoyopd ve fripa mopomépa
a6 TOV PEYPL TPOGPOTA TOLOTIKO YOLPAKTNPIGHO TNG PAAPTG
a6 tov OAZII (mpdowva, kitpwvo, KOKKIVO) LE TNV TPO-
OEYYIOTIKA UETPNOUN Ta&vOUNoT TG GEWOUIKNG PAGPNS.
Emumdéov, cuykpitikd (e TO TOAOLOTEPO YPOVIKH EPEVVITIKO
TPOYPOLLLLO TTOV ovaPEPONKE N ToPOoHGO KAILOKE, TEPAV TNG
petpnong padpovounong, amaitel Atyotepo xpovo (dpa Kot
L0 YOVOPIKTY ATOTOHTOOT]) KOl GUVERMG GLUVIGTOTOL 1) XPON
m¢ Kotd v 1" pdon kataypapng Tov Prapdv cg mohv-
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Tn0eig KoTookevég. Aloympilel TIG KOATAOKEVES oVl dOpLL-
KO cvotnua Kot dtakpitonotel T PAAPN avd dopkd Tomo,
napepPdatovtag, ELUESMG, VO TOPAUETPOVS ETPPONG OTN
GEIGKN TPOTOTNTA: 1. TO SOHIKO GVGTNLLO KO 2. TNV KOVO-
VioTikn EPiodo oxedlacpoy (TAGCTILOC & UN-TAGGTLHOG).
Eivat onpavtikd mog 1 epappoyn tng eivat eOKoAn Kot toyel-
o, EVO TOPAAANAL PTopohV VO LETPLAGTOVY Ot YpovoPopot
Katomvoi, detypatonmrikol Kot d1e£odikdtepot EAeyyotl TV
GEGUOTANKTOV KATAGKEVADV.

H «hipaxa mov ntapovcialetat diaipeitor og entd enineda
BAGPNG, KaBEVH amd To OO0 AVAPEPETUL GE OPOVG SOLUKTG
N un PAAPNG, TOL EVIEYETAL VO TAPOVGLOGTOVYV OTIC KOTO-
OKEVEG LETA 0md KATO0 TUYOL0 GEGLO, EVED OVOPEPETAL GE
T€6GEPLS OO TOVGS TTLO YULPOUKTNPLOTIKOVS TOTOVG KTIPIV OV
aroviovtol 6t Notio Evponn. Tpokeyévov vo Anebodv
VoYM Ta dtdpopa 6TAde TV PAaPdV Yo kabopicuéva do-
LG GLGTAHOTO, OVAANYNG TV TAEVPIKOV SUVAUEDY DOTE
TOL YOPOKTNPIOTIKG TNG KOUTOANG Vo e&apTtdvTtort am’ gvubeiog
amtod TOV TOTO TOV KTipiov, 1 KAipoko Pabpovopeitol pe kd-
TOL0 LETPNCULO GUVTEAEGTN CEICUIKNG OTOKPIoNG HE Pdon
ToVv doptko deiktn PAAPNG, o8 OPOLG GYETIKNG LETAKIVIONG
TOV 0pOP®V, AVAAOYO LE TN GOPAPOTNTO TNG, TOV OVTIGTOL-
yel Pabuaio, ®G TPog TIG CTAOUEG EMTEAECTIKOTNTOG GF
eMinedo «Kopag PAAPNC» Kol «KATAPPELONG» OVIIGTOLYO.
Ta 6plo TV KaTOEAIOV PAGPNG Yo TG dtdpopeg oTABLES
EMTELECTIKOTNTOG £YOVV LwoBETNOel OO TEPOUUATIKG OTO-
tehéopata Kot Oeopnrtikég avorvoelg [25]. TlapdAinia, 1
KAipaka Babpovopeital pe Tov owovopukd dgiktn PAAPNG
o€ 6pOVG KOGTOVG OMMAEIMV Kol TapovcsldleTal otov 1010
TVOKO OCTE VO UTOPEL VOl YIVEL 1] GLGYETION LLE TOV JOLUKD
delietn PAaPng. Zrov [ivaxa 8 yivetar cuyypodvog 1 cOYKPL-
on pe v Kiipoaka PAdpng g FEMA kot tov OAXIT [26].

H zmeprypaon tov Prafdv oe kébe eninedo emtteleott-
KOTNTOG PocioTnke oTIC KUPLOTEPES VOIOTAUEVES KAMLOKEG
BAraPng. H mpotevopevn dafdbpion mov €xel emieyet yuo
To eninedo PAAPNG PACEL TOV OIKOVOLUK®DY OTMOAEIDV, Kot
napatnp®dvtog tov [ivaka 7, okomipo dev amokAivel amod
péxptL Todpa TaSvopunon g oetopikng PAAPNs. H kawvotopi-
o, OTOG ovaPEPONKe, £ykettal otn petpnoun Pabpovounon
¢ PAAPNG TOGO e BACT TOV OIKOVOLUKO OGO Kol TOV dOpLL-
k6 deiktn PAGPNG. Ot HéBodOL TV PETAGEIGIUKOV ELEYY®V
oV €QapuolovTal 6T Y®Pa oG, VoBeTNONKaY o€ peydAo
Bobpod and TG TPOTEWVOUEVES SLAOIKAGIEG TOV 1GYVOLV GTIG
HITA. To 1610 cuppaivet, av Tapatnpioel KAVELS, TIC GTAOLEG
Brapav, mov kabopiler o OAXIT kot to ATC13. Enopévag,
N andéxKiion and ta cuvin Opila Tov emmédov Prafov Oa
NTOV gVAVTIOL 08 OAES TIC TPOYEVECTEPEG LEAETEG EKTIUNGNG
™G GEIGLUKNG BAAPNC.

Emumiéov, n dtofadpion tov fabpod BAapng (BB) Bacet
NG TPOTEWVOUEVNG KAILOKOG OVOTOPIOTATOL Kol GYETICETOL
He TNV KOUTOAN ovTioTOoNG oG Kataokevng (Tépvovoa
Baong V — oxetikn petokivnon opo@ov A/Hop), opilovtog
v 6 ovt)v ta eninedo PAAPNG Kot TapdAAnia cvykpi-
vetal pe Tig otafpeg emredecticotrog (PL), mov opilet n
FEMA (Zynua 1).

v FEMA
P.I.l P.L2 P.I[.S P.L4 P.I.s
Mpotewvopevn Khipoxa Brapng
<02% 04% <1.0% >1.0% 1.8%  >3.0%
I I I I I I
I I I I I I
BB
| A, I
I I
K"u, eff -
(Ay)/Hop (Au) /Hop A /HOP

ynua 1: Oprouog emmeédwv PAGSNS TS TPOTEIVOUEVNS KAILLOKOG
OTHY KOUTOAN OVTIGTOONS KOl GUGYETION UE TO. GTOOLOL EMTI-
eleonikotnrag e FEMA.

Figure 1: Definition of damage levels of the proposed damage
scale on the performance curve and correlation with the
performance levels of FEMA.

Y10 Zyqua 1. mapatnpeitor n dSafdbuon g PAAPNg
Yy Tov TAGoTo mAotstokd tomo. [ tovg vmdroimovg
dopukovg Tomovg 1 drafadion g PAAPNg akodovdel To ko~
TOEAO TOV TILAV TOV CYETIKOV LETOKIVICEDY TOV 0pOPOV
Baoet g mpotewvopevng kAipakag (ITivakog 8). Qg kopumoin
avtiotoong £yl emieyel vt TOL TAAG KOV Popéa. H Tium
G UETOTOMIONG dlappong Ay Kot actoying Au, 6mwg givat
QUGIKO, O10pPOpOTOLEiTAL Y10 KAOE dOLKO TOTO.

Emiong, to QUOIKA TPOCOUOIOUNTO TOV OLVOLUK®OV
YAPAKTNPLOTIKAOV GLUVNO®V 01KOSOUMY MTAMGUEVOL GKVPO-
O€LLOTOC UITOPOVV VO, avamapacTafodV GUVOPTHGEL TNG EVTO-
omng otéyepong kat Tov Padpod AN, Aappdvoviog vroyn
TIG TOPAUETPOVS HETAPOANG TNG OepeMdOoVg 1310mePLdS0V
T kot g amooPécemg B [27]. Ot yopoKTnPIoTIKESG TYEG TOV
TOPAPETPOV TAVO GTNV KOUTOAN AVTIOTOONS OVTIGTOLYODV
o€ 6Tad10 Tptv omd T pnypdroon ot eaon Aertovpyiag (T,
wou ) ko kot v actoyia (T, ko B ). Kotd mm ctodiokn
avEnon g évtaong 1 petafoin tov T kot B opeiieton oe:
1. coppeToy” Yo LEYAAN EVPT TOAUVIDGE®MY TNG TOLYOTOUNG
TPpOoNG ot dvokapyia kol andcPecn Tov GLGTHUATOG,
2. d10ppon TOV GTOLYEIDY TOL JOMKOV GUOTHKOTOC, 3. Ot
appon (acToyio) TNG TOLYOTOUNS TAPOOTG LE TAVTOYPOVN
amotoun peimon g dvoKapyiag Kol TG KavOTNToG Yo
AVAANYT] EVIACE®MG TOL OOLUKOD GUGTHLOTOG, 4. d1adoyIKn
dlppon TOV LITOAOT®Y GTOLYEI®Y TOV SOUKOD GUGTHLLOTOG,
5. actoyio Tov SOUIKOD GVGTHLOTOG .

10 ynpa 2 wopovuctaletot EVOEIKTIKA 1] GLGYETION TOV
emmédmv PAAPNG TAve otV KapmdAN avtictaong Bacel Tov
dopukov deiktn PAAPNG Kot Tov emmédwv PAAPNG mhvo og
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[ TpmToyevn KapmdAn tpotdtrag (primary vulnerability
curve) Baoet Tov otkovopkov dgiktn PAAPNC. InpeudveTal
ot ota Zynparta 1 kot 2 TopovctdaleTat Lo YEVIKT| TOLOTIKN
Kot Oyt mocotikn katdtadn g PAGAPNG Yo kdmolov dopukd
TOTO.

5 EPAPMOI'H THX IPOTEINOMENHX
KAIMAKAX

O cVOTNUOTIKOG LETAGEICUIKOG EAEYYOG TOV KOTUGKED-
@v QX petd tovg tehevtaiovg celcpovs (BOAPN 1978, Al-
kvovideg 1981, Kolapdrta 1986, Atyo 1995, Abfva 1999)
delyvel OTLVTAPYOLY OPLGHEVOL TOTTOL BAGPNG TV EAANVIKGY
KOTOOKEVOV QX, TOL EXAVOAAUPAVOVTOL CLGTNHATIKG Kot
mOavov va opeilovtal ota idto cuoTpHoTIKG aitio BAABNG.

v

P.L.1 PL2 PL3 p.|[.4 P.L5
Mpotewopevn Khipoxa Brapng
<02%  04% <1.0% >1.0% 18%  >3.0%
0.0%
| | | | | |
I I [ [ [ [
BB
Ay |
V'u ) \|
eff
(A)/H,, Au) o, A/H,,
P
100% _|
60-100% _| __—
30-60%_| /
10-30%_|
1-10% _| /
0-1% | ,
0% R
A/H,,

Zynua 2: Looyétion v emmnedwy fAGSNS THS TPOTEIVOUEVNS KATUO-
KOG 0TV KOUTOAN QVTIOTOONS KOI OTHY TPWTOYEVI] KOUTD-
Ay pwtoTyrog.

Figure 2: Correlation of damage levels of the proposed damage
scale on the performance curve and on the primary
vulnerability curve.

H cvlhoyn kot enelepyacio GTATIOTIKOV GTOWXEI®V LLe-
TOGEIGLUKAOV EAEYY@V EVaL Y10, TOAAOVG AOYOLG GTLLOVTIKT].
Evtovtotg, 1 mapovoa Epevva deV GTOYEVEL GTN GTATICTIKY|
enelepyocio amloikdV, COE®OV Kol VTOKEWEVIKOV GTOL-
yelov PAAPNG evog peydrov aplBuod KoTaoKELDOV, OALG

OTNV aVOATTLUEN OVTIKEWMEVIKNG HeBOd0L Kot KpiTnpimv
GLAAOYNG Kol emeEepyaciog AETTOUEPDV, OVIIKEWUEVIKOV
Kot cap®v PAafdv. ZToY0g TG epyaciog gival 1 dnpovp-
vio katdAAnov BempnTiko LITOPaOPOL Kot 1] TPOTACT LILOG
evomomuévng KAipokog fadpovopnong g dopukng PAAPNg
OLKOOOKADV KOTOOKELMV LETO OO EVOV GEIGUO Yo, TNV
€0KOAN, ypriyopn Kot a&dmotn kataypaer tov PAafdv.
H epoappoynq mg peboddov oe emapkn aplud katocKeLdV
glvat ypon Kot omopoitny, aAAG evOEXOUEVMG OYL EPIKTN
A0y advvopiog GLALOYNAG EMAPK®V aSIOTIGTOV GTOLEI®V
(mpdPAN o OV gival cVVNBEC oTIC eUTELPIKES HeBBOOVS TEL-
OLIKNG TPOTOTNTAG).

5.1 Zewopéc Kahopdrag (13-09-1986):

H mpotewvopevn khipoko epappuoéotmke oe 50 KaTooKED-
€g (Yo 5 ek TV omoi@v dgv LANPYE EMOPKNG TEPLYPAPT),
pe Katoypapés PAapdv and tov oeiopd g Koiapdrtog (13/
9/1986), ot omoieg mponABav Kupimg e ent TOTOV GLAAOYN
TOV GTOYEIOV amd TAAMOTEPO EPEVVNTIKO TPOYPOLLLLOL, TOV
exkmoviOnke amd to gpyactiplo QT tov AIIG [17, 18], and
10 apyeio tov OAXIL To krtiplo avtd, AdY® TNG NUEPOLT-
viog Tov celopov, Beopndnkay eite 6Tt oV GYESAGUEVA
Bdoel TOL AVTICEIGHIKOD KOVOVIGHOV Tov 1959 gite ywopig
AVTICEW KO Kavovicpd. To évtuma petaceloikdy PAadv
OV GLAAEYONKAY, dLEPEPAV amd To TPOGPOTO TPOTEVOLLE-
va delTion KaToypopng TG HETACEISUKNG PAGPNG amd Tov
OAXII.

[Ipokeévou va vTapEet OLOYEVOTOINGT LLE TN CNUEPIV
pebBodoroyia katdtaéng g PAAPNg ta ktipta e Kolopd-
TG TOSWVOUNONKAY 0PEVOG CUUTANPAOVOVTOS TO EVTUTTO TNG
nebddov Tayémg Ontikod EAéyyov

(T.0.E.), mov ypnoomomdnke otov oelopd g ABMvog
(7/9/1999) Kot apetépov PAcEL TNG TPOTEWVOUEVNC KAILLOKOG
PAapng. Amo v eneEepyacio Tov deiypatog mpoékvuyay 3
Tpomot tagvounong g PAPng: 1. Bdost g apykng Ko~
Tavopng ™G PAAPNG amd Ta EVTLTTO PLETAGEIGHIKOD EAEYYOL
OV YPNOLOTOMONKAY OTIG ovToyieg Hetd tov celoud, 2.
Baoet g peboddov tov T.O.E. ko 3. Bdcel g mpotevoyle-
yng pebodov. Yroroyiotke apevog o fadudc BAaPng pe 6vo
TPOTOVG TPOKEEVOL va. diepeuvnBel kot vo cuoyeTiobel 1
nwpotewvopevn kiipakae PAAPNG pe TV TPOCOATN EQOPLLO-
Couevn pebodoroyia extipumong g PAGPNG otv ABMva Kot
AQETEPOV EMITEVYONKE 1| GUYKPIOT] TOL TPOTOL KOTATOENG
NG GEIGLUKNG PAAPNG G SLOPOPETIKES YPOVIKEG TTEPLOSOVG,.

To apykd €vromo Tov oy S1abEcta Kol YPNCILOTOL-
Nonkav oty mopodoa epyacia, TponAbav amd v enetep-
YOoio TOV GTATIOTIKAOV GTOLEIV EUTEPIEXOVTAG TANPOPO-
pieg GYETIKA e TOV TPOTO GLAAOYNG TOL TOTOV, Bobov Kot
éxtaong g PAAPNg ava dopkd otoyyeio (AXt). H pébodog
TOV YPNCILOTOWONKE KATA TNV VAOTOINGCT| TOL EPEVVITIKOD
TPOYPALUIOTOG, TPOTEWVE TI] CLUTANPOCT] EVOG EVIVTOV KO-
Taypaeng TpoPinudtov tomikng vrepkatandvnons (TYK),
€VOG EVTUTIOV KATOYPAPNG TPOPANUATOV TOTIKNG LUEIDCEMG
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wavotntag (TMI) kot 300 evivmmV Kotoypaensg SopK®Y
Brapadv (éva yio To TEPIUETPIKA KOL EVOL Y10 TO. ECMOTEPIKL
AXT TG KOTOOKEVNG). ATO TO AMOTEAEGUATO TOV TPOYPLLLL-
LOTOG SlomoTOONKE TOAD LUKPY S1popd T GUUTEPLPOPE
HETAED TEPUUETPIKAOV KOl E0MTEPIKMOV AXT, TPAypo mTov
onuaivel Tog givatl SuVOTN OTATIGTIKA 1 GYETIKY a&lOTIoTN
amotipnon tov Babpod PAGPNG TOV KOTOACKELOV OTAMGUE-
vou okvpodépatog (KQX) pe PBaon povo ta mepyleTpikd
AXt. Katd ™ cvAhoyn tov otolyeiov dev ftav dobéoipa
ta éviumo TYK kot TMI yio kéBe katackevn, ondte mopo-
Moednkav.

Yta oyfuoto 3 kot 4 wopovctdlovial To AmoTEAEGHOTO
amo v eneepyacio tov kTipiov g Kolapdrtag fdost Tov
TOAOLOTEPOV EPEVVNTIKOD TPOYPALLUOTOS. XVYKEKPLUEVAL,
0T0 oYNfuUo 30 TOPOLGIACETUL 1] KATOVOU TOV YOPUKTNPL-
opov g PAAPNG avaioyo pE T HOpEN TOL 1G0YElOL. XTO
oymuo 3 yivetor cvoyétion peTagd TOL VTOAOYIGHEVTOG
vevikov Babpov AaPNS ([TB) kat tov dopucov tomov (AT),
evd oT1o oynua 3y yivetal cvoyéTion HeTa&d TOL YEVIKOD
Babpov PraPng (I'TB) kot Tov yapaknpiopov g PAGPNS,
avtiotoyo. Xto oynpo 4 TopovctdleTol aKOUn O TPOTOG
Kataypo@ng g PAAPNS oto d1dpopa dopkd oTotygio. -
Q®VO [e auTov vInpye o daPdduion e cofapdtnrag
™mg PAAPNG, amd Undév Emg mévte, opilovtag mévie enineda
Brapdv, omd TO HUKPOTEPO GTO HEYOAVTEPO, EVED YivovTol
EULQAVN Ta oTOlYXEl0, SOLUKE KOl (1), Y10, TO OTOio, KoTaypl-
eovtav ot PAdPec.

Me Bdomn v Teplypaen TdV KOTUOKELMOV Kot TV PAo-
Bodv mov mepieiyav ta Evroma Tov cVAAEXONKAY, COUTANPG-
Onkov ot cvvéyetla ta Evroma Tov Tayémg Ontikod EAEyyov
(TOE.). Anpiovpynonke étot pia véa Bacn dedopévav, Tov
aQOPOVGE HEV OTO 1010 OTUTICTIKG oTotKEln, OAAG S1Epepe
®G TPOG TOV TPOTO KOTAYpoenS TG PAAPNS. Me tov T1pdmo
QVTOV EMITELYONKE M OVAY®YN TOV CTUTICTIKOV GTOLXEI®V
¢ KoAapdtog ot pebodoroyio tag&vounong mg PAAPNG,
OV EQOPLOGTIKE KOTO TOVG HETAGEICUIKOVG EAEYYOVG LETA
Tov oetopd g Abnvag (7/9/1999).

"Eywve ek véov mototikn kotdtoén g PAAPnS (tpdowva-
kitpwo-kokkwva) Baoet Tov odnyiov tov OAXIT kot vtoio-
viotnke N dopukn Pabporoyia (AB). Adyw g nuepounviog
TOL GEWOUOV, To KTipta BempnOnkov Tog NTOV TAAGLOKA
(QZ1) 7 pewtd (QX2), oyedlaoUEVO LE TOV OVTICEIGKO
kavovicpo (AK) tov 1959 1 ympic AK.
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ymua 3: Karavourp tov (a) yopaxtnpiouod g pAafne avaloya
e ™ popen tov 1ooyeiov, (b) I'BB avd A.T. ¢ khiuaxog
MSK, (c) yapoxtnpiouod g prapnc ava I'BB .

Figure 3: Distribution of (a) damage characterization according to
the type of ground floor, (b) General Degree of Damage
(GDD) according to the structural types of MSK scale, (c)
damage characterization according to the GDD.
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ynua 4: Kazavou tov nlnbovg twv ktipiov mov avértoéoy flafin oe didpopo. otoryeio fooel TOLOIOTEPOV EPEVVITIKOD TPOYPOUUATOS.
Figure 4: Distribution of number of buildings that developed damage in several elements according to older research programme.
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Figure 5: Distribution of damage characterization according to (a) the structural type and (b) the structural grade according to R.V.S.
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témTa KaO1oTd Suvatr| T GVYKPLoN EppEcmg TG BAAPNc pe T Paputnta g PAAPNG OTIC TPONYOOUEVEG TULES.
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Figure 6: Distribution of structural grade for several vulnerability parameters according to R.V.S.



Teyv. Xpov. Emot. 'Exd. TEE, te0y. 3 2010 Tech. Chron. Sci. J. TCG, No 3

N
-
L

-
©
L

-
a
L

-
N
L

MMAHOOX KTIPIQN (%)

L

o W o ©
1t L .

Mn-mAdoTipog MAaioiakdg  ToixotmA/vog TTAAICIOKOG

MikTég

AOMIKOZX TYIIO KATA THN IPOTEINOMENH KAIMAKA

‘I Koppio O Mndapwvi O Mwpn O Métpe @ Extetapévn B Mepin Koatdppevon B Katdppevon
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Figure 7: Distribution of damage level for several ST according to the proposed damage scale.
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Zynpa 8: Kazovour tov fobuod prafns yia dicpopovg AT facer the mpoTelvOuevnS KAUOKAG.
Figure 8: Distribution of damage grade for several ST according to the proposed damage scale.

Téhog, 1 1610 Srodikacio emavaineONKe e EQapLOYN TNG
mpotewvopevng Kiipakag PAGPng. Me Baon v meprypoen|
TOV KOTAOKEVAOV Kot TOV PAABdOV TOv TEPLEl)OV TAL OPYIKA
évtuma Tov GLAAEYON KAV, akolobONGE i Tpitn KoTovoun
oV gmumédov (Zynua 7) Kot Tov Pabpod e PAAPng (Zynura
8) Baoet Tov otkovopkoy deiktn PAAPNG TG TPOTEWVOLEVTG
KApoKoG.

Anpovpynnke €tol pia tpitn Pdon dedopévov, mov
aQOPOVGE HEV OTO 1010 OTUTICTIKG oTotKEln, OAAG S1EpepE
®G TPOG TOV TPOTO KOTOYPOONG Kot TaStvopnong g PAG-
fnc. Emtevynke apevog 1 avayoyn g KoTaToEng g
cEOKNG PAGPNG amd Tig mANpopopieg TV KTIpi®V TG
KoAapdtog oty mpotevopevn pebodohoyio Kot aQETEPOL
1 CLGYETION KOl GUYKPIOT] TOV ATOTEAECUATOV OO TV KO-
taypaen g PAAPNG Pacel Tpidv pebodoroyidv. Ot AT oty
nepinTtoon aut TepteEAdpfovay pun-TAGGTILEG TAUIGLOKES,
TOLYOTAY] POUEVEG TAUIGIOKEG Kot HEIKTEG Kotaokevés. H
dwPfadon og mpog ™ coPapdra tov PAaPdV apopovce
OT0, ENTH EMIMEDN EMTEAECTIKOTNTOG TNG TPOTEWVOUEVNG KAL-
LLOKOG, EVE GUGYETIGTNKE 1) KATAVOUT] TOV EMITEIOV TNG GEL-
opIKNG PAAPNG e TOVG TOPOTAVE® SOLIKOVG TOTTOVS (ZyMLa

7). Téhog, vmoAoyiotnke o fabuoc PAGPNG KGbE KaTacKEVTG
Baoel TV SoTIOEPEVOY TANPOPOPLOV KoL TNG TPOTEWVOLLE-
VNG KMUOKOG KOl GUGXETIOTNKE LE TOVG GLYKEKPYLEVOLG
SOLUKOVG TOTOVG TPOKELUEVOD Vo, ANeBel vTdyn o poLog Tov
SOLKOV GLGTAHATOG TNV avarTLEN TG PAGPNG (ZyMpa 8).

5.2 Seiopég Avdpapidag (8-06-2008):

H mpotewvopevn khipoka epaplootnke, enions, o€ Kti-
plo. mov avéntuéay PAGPEg omd ToV TPOGPATO GEICUO TG
8" Tovviov 2008 pe emikevrpo v Avopofida kot péyedog
M = 6.4R. O ce1opdg anTdG TPOKAAEGE YEVIKE, CIUOVTIKEG
BAraPeg oe meplopiopévo 0plBRd KOTUOKEVMOV OTAIGUEVOD
OKUPOOENATOG KOl [io, KaTtdppevon. Metd 1 dievépyeia
eni TOMOV ALTOYIOV 6TOVG VoL Ayaiog — HAelog epop-
polovtag v mpotevopevn KAipoka cuAAEYONKOV GTot Eia
OYETIKG e TNV TAPATNPOVUEV GEICHIKT BAGPN oTIg Kota-
OKEVEG e oTOYO TN OlepevVNOT KOl EUTEIPIKT] OTOTIUNON
NG CECUIKNG TpOTOTNTAG. ATTO TNV enelepyacio TV EVTv-
OV e TANPOPOPIEG SOKNG KOt 1] SOLKNG TPOTOTNTOS Yo
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Yynua 9: Katavoun twv ktipiov ue PAdfes amd tov aetouo tng Avopofidag yio. S16popes mopoETpovs IpwTOTNTAG.
Figure 9: Distribution of damaged buildings afier the earthquake in Andravida for several vulnerability parameters.
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Zynua 10: Babuovounon g oetopaxng PLafne ktipicwv petd tov oeiouo tg Avopafioog coupwva e Ty mpotervouevn KAILOKA.
Figure 10: Calibration of the seismic damage of buildings after the earthquake in Andravida according to the proposed scale.

31 kartackevég QX Tposkvuyay 6Tl ElD GYETIKA LLE TO €100G,
v éktaon kot ta mhava aitio ¢ osicpukng PAGPNg. Ot
TOPAYOVTEG TTOV EMEGPACGOV GTNV AVATTLEN TNG CEIGHIKNG
BAGPNg ota vrd £pgvvo KTipla Kot cLeYETICOVTOL GUECH LE
TN GEIGIKT TPOTOTNTA TopoLGSLaLovTal 6To Zyfua 9. Ztig
TEPIGGOTEPES KATACKEVES EUPOVIGTNKE O 1GOYEIOG OPOPOC
avev toyominphoewnv (vmoapén pilotis), evd mepimov Ta
WoG KTiplo KOTUOKELAGTIKAY YWPIG OVTICEIGHKO aplo
Kol ELOAVICOY KPOUOT HE TIG MOPUKEIPEVEG KOTAOKEVEG.
[ToAAG akoun KTipta glyov oTOrYELD AGVUUETPIOG MG TTPOG TN
HOPP®OT TOVG (KLPimG 0ptlovTIo, [ KAVOVIKOTNTA) KOl GE

Kamoto, peoviotnray Stafpopévot omAcuol.

BoBpovounnke yio 11g vod avtoyio KOTAOKELES TO
eninedo ¢ PAAPNG epapudloviag TV TPOTEWVOLEVN
KApoka BAGPNg tov Mivaka 8 (Zynua 10). Metd ™ Pobd-
LOVOUNGT| TPOEKVLYE TTMG 1] TAELOVOTNTO TOV KATUCKELDV
eueavice LIKPEG Kot péTpleg PAaPes. Evrovtolg, vanpyov
KTipla oto omoia mopatnpOnKay onuavtikés PAGPES, evad
onpelddnke kot pio katdppevon. Téhog, oto Zynquo 11
TOPOLGLAOVTOL PMTOYPOQIES HIOG KOTAGKELNG OO TOVG
HETACEIGIKOVG eAéyyovg otnv Avdpafida, mov vméom
coPapég PAaPeg.
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6 XYNOYH - XYMIIEPAXMATA

Yvoyetiotkay ot To Sl0dESOUEVES VPIOTANEVEG KAL-
pokeg PAAPNG peta&d tovg kot pe v Kiipaka Prafov
OV YPNOOTOONKE KT TN OlevéPYEL TPOSPOATOV
LETACEICKOV EAEyy@v otV EAAGSa. Atamiotdbnke
g 0 Tpomog tagvoumong g PAAPNg eSedicoetal Kot
TPOGOPUOLETOL KOTA TNV TAPOSO TOL YPOVOL OTIG AVA-
YKEG TV GUVONKAOV. META T GLGYETION TOV KAMUAK®V
BAGPNg elvar dvvatn n emegepyacio Kol cOHYKPLOT TOV
OTOTEAECUATOV ad GTOTIOTIKG delypata mov Poaciot-
KOV G€ OLOQOPETIKEG KAMUOKES, 0QOD EMLTUYYAVETAL 1)
avaymyn Tov emmédov PAABNG amd T po KMUoKo oty
aAAn. TIpotdbnke, emiong, Khipaxa PAGPNG mOL OpOYE-
VOTOLEl TIC VPLOTApEVES KATHaKeS Kot 1) omoio opilet pe
TEPLYPAPLKOVG OPOVG GE 7 EMIMESD EMTELEGTIKOTITAG TN
dopukr PAGPT, v omoia kot Pabpovopel Toco e Baon
TOV OIKOVOLUKO, 660 Kot Tov dopikd deiktn PAAPNg ava-
Aoya pe T coPapotnTa TG,

Yynua 11: Kataokevn QX ue oofopéc frdfes otnv Avopoafioa.
Figure 11: A RC building with heavy damages in Andravida.

H xowortopia mov giodyet éykettal otn fadpovounon
g PAGPNg 1 évav moloTikd petpnotpo deiktn PAA-
Bng NON amd Tov YDPO TNG SlEVEPYELNG OVTOWYING TOV
ktipiov. H mapovsioon tov dopkod Kot 01KOVOUIKOD
deiktn oty 1o KApoKa Kot 11 6XE0N TOVG LE TN PU-
olKN TePLypoer TG PAAPNG emTpémet T peta&d TOVg

ovoyétion. Emmiéov, n dtofddpon g BAGPNg oye-
tiletol pe ™V KapmOAN ovTIoTOONG UG KOTAOKELNG
KOl GUYKPIVETOL PE T EMIMESOL EMTEAEGTIKOTNTOG TOV
opilerm FEMA 273.

ExtyunOnke o Babpog PAAPNG péocm tpidv Stopopett-
KOV pefddmv tagvounong g oelsukng PAAnNg xpn-
CULOTOLOVTOG TO OMOTEAECHATO amd TNV eme&epyacio
OTOTIOTIKOV OTOWEI®V TOAUMOTEPOV HETUCEICUIKDY
eréyyov amd tov oeopd g Korapdrtag (13-9-1984).
Emitedybnke n ovykpion tov TpOTOL KOTATAENG TNG
CEIGKNG PAAPNG o8 S10POPETIKEG YPOVIKEG TEPLOSOVS
Kot vroAoyiomnke o Babuog PAAPNG TpokeévoL va dt-
gpeuvn el KoL Vo GUGYETIOTEL 1] TPOTEVOLEVT KALLOKOL
BAGPNG pe v mpoceatn epoppolopevn pebodoroyia
OTOTIUNONG TNG GEIGKNG TPOTOTNTOS GTOV GEIGLO TNG
AbMvag (7-9-1999). And v enelepyacia tov deiypo-
T0¢ JMIOT®ONKE TOG Ol TEPIOCOTEPEG KATOOKEVES
ntav oyedtacpéves pe faon to BA tov 1959 kot n mhet-
ovOTNTA TOV JEIYLOTOS 0pPOPOVGE GE OLAUSIKO JOLLKO
CUOTNUO L€ VTOGTLADUATO Kot Totydpato. [ToAdég
KATOOKEVEG EPQAVIcOY avEnpévo Padud Prapng (kox-
ko). Kdpia aitia yro v avantoén g BAapng amoté-
Aecav: 1. H vmopén pilotis 1 KovIdV VTOGTUAG®UATOV
070 16oYet0. 2. H ékkevipn dtdtoén TV KATOKOPLO®Y
dopikmv ototyeiov. 3. Ot ovemopKeic Kot KOKE TOTO-
Benuévol cLVOETPEG N AVETOPKELS OYKVPDOOCELS/ ETL-
UNKVVGELS TOL KVPLov omtAtopov. 4. H dmapén oyvpdv
doK®V - 06HEVOV VTOGTLAOUAT®V.

Ao TN CLYKPLTIKY dlepedvnon TG EQUPLOYNG TOV
Tpoavapeporeveay pebodoroyidv mpoékvye: 1. ot
KATOoKELEG pe popon Prrpivag M pilotis avémntvéav
peyain BAGPN, 2. Bapiég PAaPeg eppaviomkay ce Tot-
YOTOllEG TANPDCEWS, AOUTH APYITEKTOVIKG GTOLYEl KOl
TEPLOCOTEPO GE KATAKOPLPO, TOPE G€ 0ptlOVTLO SO
ototyela, 3. ot TAéOV GLYVOL TOPAUETPOL TPMTOTNTOG
oV amavtiOnkav Nrav n otpéymn, N Hvrapén pilotis, M
KoKn Kotdotaon kot 1 oplovtia pn kavovikdtnta, 4.
0l TEPLOGOTEPEC KATUOKEVESG ELLPAVIGOV LETPLO EMITEDO
BAGPNG cOpeova pe TV TPOTEWVOUEVN KAILOKO EVD
OPKETEG NTOV KOl OVTEG PE pukpn 7 Paptd PAGPN, KaTL
mov Ppicketatl o€ cupeovia pe Tig GAleg 600 KAMUOKEG,
5. v pYe YEVIKG KOAN GLUGYETION TOV KAUAK®OV KOTA
v extipnon tov fabpov PAAPNS. Aapupdvovtag vToyn
TO YeYOVOG TG 1) EQOPLOYN TNG TPOTEWVOUEVNG KAI[LO-
kag dgv amortel eEedikevpuéveg yvooelg Padpovopel
TPOCEYYIOTIKA TN PAGPN W €vav HETPOULO GULVTIEAE-
o™ 01 amd TN JlEVEPYELD TG OVTOYING, EVA M XpNom
g eivor taydtepn o€ ocvykplon pe Galeg pebddovg
KatdToéng ¢ oeloukng PAAPNG Tapéyoviag cuvapa
TOPOTANGCLO L€ OVTEC OMOTEAECUATO KOl EVOEIKVLTOL
N ¥pHoN TG 6€ TOATANOElG KATACKEVES KOTA TV 11
QAo TOV UETUCEISHKAV EAEYY®V UETPLALOVTAG TOVG
KATOTIVOUG O1EE00TKOTEPOVG EAEYYOVGS, OVOOEIKVIETUL 1)
a&lomiotio TG KAILAKOG VTG Kol EVIGYOETOL 1) dvva-
TOTNTA EPAPUOYNG TNG. ATO TN GLGYETIOT TOL EVPOVS
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g Pabpovounuévng BAAPNG, Pacet TG TpotevouEVTg
KAMpokag tov [Mivaka 8 mave oty kapmdin avticto-

ong Pacetl Tov doptkov deiktn PAAPNG Kot TOV EMTEd®V
BAGPNG pe TIC TYEG TV KATOPM®Y 68 OPOVG GYETIKNG
petaxivnong tov opoemv avd Sopkd TOmo KTpiov
TPOKVTTEL L0 EIKOVO, OO TNV GLECT] QMOTIUNGT ™G
avantvybeicag PLAPNG avapopikd pe tov deiktn avtd.
H mpotewvopevn khipaxa PAGPNG epopprootnke og éva
EMMAEOV OTATIOTIKO Oelypo He KTiplo TOv LIEGTNOAV
dtapopov TOTOL Kot EkToong PAAPES LETA 0md TPOGPATO
oewopo. o Tov okomd avtd devepyndnkav emi TOTOV
avtoyieg HeETd Tov oo g Avdpafidag (8-6-2008)
6T0VG VopoUg Ayaiog - HAelog kot cuAléyOnkav otoyyeio
OYETIKGL [LE TNV TOPATNPOVUEVT GEIGLUKT BAAPN oTIG KO-
TOOKEVEG e GTOYO T OlgpeHvon Kol EUTEIPIKT] OTOTi-
LMo TG GEICHIKNG TPOTOTNTAG. MeTd T fabpovounon
™¢ PAAPNG Yo 31 katackevég QX epapuoloviog tnv
npotewvopevn kiipako BAAPNG tov [ivaxa 8 mpoékvye
TOG 1 TAEWOVOTNTO TOV KOTOOKEVOV EUQAVICE WKPEG
Kot pétpieg PAafeg. Evrovrorg, vpyav Ktipto 6to onoi-
o mapatnpOnKay onpaviikég PAGPes, evd onuetmdnke
Kot pio Katdppevon).
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Abstract

In the present paper the most significant damage scales are
presented in order to calibrate the levels of damage based on
post-earthquake surveys. The qualitative characterization of
damage refers mostly to RC structures. Due to the heterogeneity
of the parameters that influence the various damage scales, it
is difficult to make a comparison between them and to combine
statistical data derived from different sources. A correlation of
the existing damage scales is presented and a new unified damage
scale is proposed which is subdivided into 7 damage levels, based
on descriptive terms of structural damage. The scale quantifies the
severity of damage using a structural and, as well, a cost damage
index. The damage levels are also presented on the typical capacity
curve for reinforced concrete structures. The new scale is applied to
statistical data that have been derived from previous earthquakes.
The degree of damage is evaluated by using the proposed scale as
well as the existing Greek method for the recording of damage. The
comparison of damage estimates, using various damage scales, is
thus achieved, in order to combine various existing data as well as
analysis results.

1 INTRODUCTION

Damage scales cannot be easily compared given a wide
extent of parameters that affect them, such as building types,
seismic design codes, soil conditions, seismic hazard, calcu-
lation of ground motion, performance levels, e.t.c. Further-
more, it is extremely difficult to make a comparison between
them and to combine statistical data derived from different
sources [1].

In order to be able to implement a correlation analysis,
a unified damage scale should be obtained. This scale has
to measure structural damage based on quantitative damage
levels, in addition to the descriptive terms of damage, thus
producing a structural damage classification. The proposed
scale can be easily and rapidly applied and while it is
approximate, it is rational. The scale quantifies the severity of
damage using a structural and, as well, a cost damage index.
The damage levels of the proposed scale are also presented on
the typical capacity curve for reinforced concrete structures.
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Furthermore, a correlation of the existing damage scales that
are used worldwide is presented. Finally, the new scale is
applied to statistical data derived from previous earthquake
(Kalamata 13-9-1986) and the degree of damage is evaluated
by using 1. the instructions used during the post-earthquake
surveys in the referring seismic event for the recording of
damage, 2. the existing Greek method for the estimation
of damage and 3. the proposed scale. The comparison of
damage estimates, using various damage scales, is thus
achieved, in order to combine various existing data as well
as analysis results. In addition, the proposed scale is applied
for the calibration of damage during the autopsies that were
conducted in a recent earthquake (Andravida 8-6-2008).

2 SEISMIC DAMAGE SCALES
2.1 International seismic damage scales

Whereas the damage scales constitute tools of registration
of the catastrophic consequences of an earthquake, the
seismic hazard describes the phenomenon itself. The use
and application of intensity scales has been historically
important because no instrumentation is necessary, while at
the same time useful measurements of an earthquake can be
made by an unequipped observer.

The first damage scales, which were developed and
quantified the seismic damage, were created in order to
estimate the severity of the ground motion of a seismic
event. In Greece and in Southern Europe, the modified
Mercalli-Sieberg Scale and the Scale of Medvedev-Spon-
heur-Karnik-MSK are very familiar. Apart from those, the
European Macroseismic Scale EMS98 is widely used.

The twelve-degree Modified Mercalli-Sieberg scale
is mostly used in USA, Southern Europe, Australia and
N.Zealand. The scale presents the range of the severity
of damage from the weakest (minor cracking in ceilings
in intensity level V) to the most calamitous (collapse in
intensity level XII).



58

Teyv. Xpov. Emot. 'Exd. TEE, te0y. 3 2010 Tech. Chron. Sci. J. TCG, No 3

The MSK 64 scale, known as Medvedev-Sponheur-
Karnik scale has been widely applied in Europe and India.
The definition of damage levels describe qualitatively the
structural damage ranging from minor cracking in ceilings in
intensity level VI to the complete collapse in intensity level
XII. In 1981 it was revised and its application was reduced
due to the development of the twelve-degree European
Macroseismic scale EMS98. In EMS98 Scale the range of
the severity of damage is presented in a similar way  minor
cracking in ceilings in intensity level VI to the complete
collapse or irreparable damages in intensity level XII.

The Omori scale has seven degree levels and can be ap-
plied only to the local structural types of Japan. The definition
of damage levels according to the Omori scale range from
cracking in badly constructed masonries in intensity level
I to the complete collapse of all buildings, except of some
wooden structures, in intensity level VII.

In USA, the estimation of damage is based on several
performance levels which pre-define descriptively the levels
of the building’s response in terms of structural damage. The
performance levels express basically the desirable behaviour
(resistance) of the structure after an earthquake. In contrast,
the damage scales are connected to the results of the severity
of the seismic motion (magnitude of earth-induced forces)
on the structure.

According to FEMA 273 [2], three discrete Structural Per-
formance Levels and two intermediate Structural Performance
Ranges are defined, each one corresponding to certain accept-
ance criteria relating to the permissible earth-induced forces
and deformations for the various elements of the building,
both existing and new. The descriptions of acceptable damage
at various performance levels of ATC 40 [3] are similar to
those used in FEMA 273. These descriptions are also similar
in concept, if not in terminology, to those proposed in the
Vision 2000 Progress Report (SEAOC 1995b) [4]. Accord-
ing to HAZUS99 [5], five damage states are identified: None,
Slight, Moderate, Extensive and Complete. An approximate
comparison between the performance levels proposed by
Earthquake Planning and Protection Organization-OASP and
FEMA, is presented in Table 2.

2.2 Characterization of earthquake damage in Greece:

In Greece, the classification of structural types in based
on the instructions provided by the Earthquake Planning and
Protection Organization - EPPO [8, 9, 10]. These instruc-
tions refer to the qualitative characterization of damage level
by the inspection crews as a) Green: building with no or light
damage or building whose earthquake resistance has not been
reduced, b) Yellow: building with moderate damage and
reduced earthquake resistance, c) Red: building with very
heavy damage or partial collapse and d) Collapse: building
that has collapsed or is under demolition. The estimation of
structural damage is also based on Decree 5172/AZ5b/18-

10-99 of Vice Minister of Public Works «Minimum standard
requirements for the rehabilititation of damaged structures
after the 7/9/99 Athens earthquake» [11] and its revision into
the Decree 330/AZ5b/16-1-2001 [12]. The latter describes
the methodology to estimate the loss of bearing ability of a
critical element and floor, and subsequently estimate the in-
fluence of such loss, on the general stability of the structure.
In Table 3 a Rapid Visual Screening questionary is presented
used lately by EPPO.

2.3 Characterization of earthquake damage based on an
older research programme:

In Table 4 a questionary is presented for the estimation
of seismic damage based on an older research programme
[17, 18] funded by Earthquake Planning and Protection
Organization (EPPO). The evaluation of damage description/
classification of the 1984 and 1997-2001 EPPO documents is
presented in Table 5. A correlation of these descriptions with
the proposed here damage scale, is also presented in Table
5. A comparison of the EPPO damage levels to the FEMA
performance levels, associated with the vertical structural
elements, is presented in Table 6.

3 CORRELATION OF THE EXISTING
DAMAGE SCALES

The seismic behavior of the structures during an
earthquake represents an experiment in a physical scale (1:
1) and constitutes the most objective examination of the
sufficiency of seismic codes and construction techniques.
However, the reliable estimation of buildings response
depends on the used method for the recording of seismic
damage. The latter may vary in detail (approximate,
analytical, e.t.c.) and extent (numerous buildings, group of
buildings or a single structure) [18].

Due to the different parameters that influence the existing
damage scales (building types, seismic design codes, soil
conditions, seismic hazard, calculation of ground motion,
performance levels, e.t.c.) these cannot be easily compared nor
is it easy to combine and compare statistical data derived from
different damage scales. Table 7 has been created in order to
be able to implement a correlation analysis. Table 7 correlates
the most important existing damage scales [19], with the
existing method used for the recording and classification of
damage in Greece [20, 21] and the proposed damage scale.
The damage states deriving from the different existing scales
can thus be correlated [22, 23]. It must be mentioned that the
limits of the measurable damage index of the proposed scale
have been modified compared to earlier research [1].
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4 THE PROPOSED DAMAGE SCALE

In order to be able to implement a correlation analysis, a
homogeneous measurable damage scale should be obtained
for RC structures [Table 8]. The use of the new scale does
not require specialized knowledge, and is intentionally
quite similar to the familiar to many engineers, manner
of estimation of post-earthquake damage. The scale is
approximate but rational and can be easily and rapidly
applied. The novelty of the new scale is that it introduces an
empirical measurable damage index, which depends on the
severity and the extent of damage, right from the field where
in situ inspection is conducted. This characteristic is lacking
from the existing scales of measurement. Its inclusion
may potentially increases the level of empiricism, but it
also decreases the need for second round time-consuming
sampling inspections of damaged buildings.

The new scale defines 7 damage levels associated to the
structural and non-structural damage expected in the four
main structural RC building types that are met in Europe,
which would be expected in a future seismic event. The
performance levels, including indirectly the monetary loss,
according to FEMA 273 [2] can be defined on the capacity
curve, relating to the permissible earth-induced forces and
deformations for the various elements of the building and [24].
The definition of damage levels of the proposed scale and the
performance levels of FEMA are presented and compared on
a typical performance curve for RC buildings in Figure 1. In
order to consider the different damage rates of distinct lateral-
load systems and hence relate the vulnerability curves to the
building type, the scale must be calibrated to a measurable
structural response parameter. Therefore the performance
levels of the proposed scale are defined in terms of a
measurable structural and cost damage index (Damage Index-
DI) and range from «None» to «Collapse» performance levels
respectively. The correlation of structural and cost damage
index is thus achieved. The interstory drift thresholds, referring
to the structural damage index, for the several damage levels
have been based on experimental data and theoretical analyses
[25]. The description of damage in every performance level is
based on the main existing damage scales. Besides, most of
the methods for the recording of seismic damage, including
the instructions proposed by EPPO, have been adopted by
FEMA and ATC. The comparison of the proposed damage
scale with FEMA and EPPO is also presented in Table § [26].

Furthermore, the damage levels can be correlated on a
typical performance curve for ductile moment resisting RC
frames to the fundamental period T and the damping {3 [27].

After the building classification into a specific structural
type and the description of damage it is possible to identify
the point of structural damage on the capacity curve. In
Figure 2 the damage levels of the proposed scale in terms
of structural damage index on the performance curve are
correlated qualitatively to the damage levels in terms of
monetary loss on a primary vulnerability curve.

5 APPLICATION OF THE PROPOSED
DAMAGE SCALE

The results of the post-earthquake surveys after the
recent seismic events of Volvi 1978, Alkionides 1981,
Kalamata 1986, Aigio 1995, Athens 1999 and others, reveal
that some damage types are repeated, probably due to the
fact that they are due the same causes. The present research
does not intend to apply a simplified, unclear and subjective
estimation of damage to a large statistical database. Instead,
it aims to develop an objective and accurate method for the
damage estimation based on a limited number of buildings.

Thus, the proposed scale has been applied to 50 buildings
which were derived after the earthquake of Kalamata.
Due to the date of the seismic event, the buildings are
considered to have been designed without a seismic code
or with the seismic code of 1959 [Greek Royal Decree of
1959]. The forms of post-earthquake surveys differed from
those proposed by EPPO. In order to compare the degree
of damage, new forms were completed using the method of
Rapid Visual Screening (R.V.S.). This method was used in
order to define whether the seismic behavior of the building
is adequate and the structure is able to resist the expected
seismic force after the Athens earthquake. After processing
the database, the degree of damage has been estimated
based on: 1. the initial forms used in Kalamata’s earthquake,
2. the R.V.S. forms, and 3. the proposed damage scale. In
this way, by estimating the degree of damage according to
different post-earthquake methods, which are associated to
different seismic earthquakes and dates, it was possible to
compare and correlate the produced results. In addition,
the reliability of the proposed scale is confirmed by
comparing it to the R.V.S. method applied in the Athens
(7/9/1999) earthquake. Important conclusions are drawn on
several parameters that affect the vulnerability functions,
pointing out their effect in the structure’s seismic response.
The results of the pre-described process are presented in
Figures 3 through 8.

In addition, the proposed scale has been applied to 31
RC buildings which were derived after the recent earthquake
of Andravida (8/6/2008). Autopsies were conducted in the
disaster area for the recording of the seismic damage. Figures
9 and 10 present the results after the elaboration of the post
earthquake data. Finally, Figure 10 pictures a reinforced
concrete building with heavy damages in Andravida.

6 CONCLUSIONS

In the present paper the most significant damage scales
are presented in order to calibrate the levels of damage based
on post-earthquake surveys. The qualitative characterization
of damage refers mostly to RC structures. Due to the
heterogeneity of the parameters that influence the various
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damage scales, it is difficult to make a comparison between
them and to combine statistical data derived from different
sources. A correlation of the existing damage scales is
presented and a new unified damage scale is proposed which
is subdivided into 7 damage levels, based on descriptive
terms of structural damage. The scale quantifies the severity
of damage using a structural and, as well, a cost damage
index. The damage levels are also presented on the typical
capacity curve for reinforced concrete structures. The new
scale is applied to statistical data that have been derived from
previous earthquakes. The degree of damage is evaluated
by using the proposed scale as well as the existing Greek
method for the recording of damage. The comparison of
damage estimates, using various damage scales, is thus
achieved, in order to combine various existing data as well
as analysis results.

After processing the statistical sample, the main causes
for the development of structural damage have been identified
as follows: 1. The existence of ground floor without masonry
infills (pilotis) or short columns. 2. The existence of eccentric
rotational stiffness due to the improper placement of the
vertical structural elements. 3. The inadequate existence or
badly placed ties or the inadequate length of development
of longitudinal reinforcing bars. 4. The existence of strong
beam-weak column designs.

From the analysis of the produced diagrams it is
concluded that: 1. The majority of the buildings belong to
mixed-building types consisting of both moment resisting
frames and shear-walls. 2. Many buildings developed heavy
damage (red). 3. Many structures with ground floor with
pilotis or shop windows developed heavy damage. 4. Heavy
damage was developed in many masonries and non-structural
elements, while most structural damage was observed
in vertical rather than horizontal structural elements. 5.
Among the parameters that influence vulnerability, the
most frequent were the existence of torsion, pilotis, bad
condition and horizontal irregularity. 6. Most structures
developed moderate damage although a significant amount
of light or heavy damage has also been recorded, which is
in agreement with the results of the other two methods used
for the calibration of damage. 8. In general, there is a good
correlation of the three presented methods to evaluate the
post-earthquake damage, which confirms, in practice, the
reliability of the proposed scale.

Considering that the proposed damage scale can be easily
and rapidly applied, it can become an important and useful
tool for the calibration of seismic damage in situ where
inspection is conducted, reducing the need for a second
round time-consuming sampling inspections of damaged
buildings.
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