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'OEIOHIKO TtpoPAnpa’ & oTOXOC YEWTEXVIKOU HNXAVikoU
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2 eiopika Kupara

* AvaAoya JE TOV TPOTTO Kivnong Twv cwHaTidiwv Katd 1n diEAsuon evog
KUMOTOC DIOKPIiVOVTAl OE KATNYOPIEC KUHMATWV:

v KOpata P (Siapnikn 1 Tieong i mpwTelovta) Kopara
v KUuata S (eykdpola i} dlatunTikd 1 Seutepelovta) Xwpou
v Kopata Rayleigh ,

KOuata Emmigaveiag

v KOpata Love




Aiapnkn Kopara (P)

Ta d1apRKN KUpaTa (P) diadidovial e 1n JeyaAutepn 1axutnta o1d aT1£pEA KAl 1A UYpPJ.
Ol KIVACEIC TwV cwHatidiwy eival TTavia katd 1n dieuBuvan d1adoong 1oU KUUATOC KAl yI
QuTo ovopadovial Kal KUhara ouptrieong, kKaBooov dnuioupyouv OIadOXIKEC TUUTTIETEIC

KQl apalwaelc TTapdAAnAa Tpoc 1n dievBuvan 01adoanc.

Eival AlyoTep0o KATAOTPRETTTIKA ATTO 1A £YKAPTIQ KUKATA

QUUTTIEST) i
ATTOOUUTTIETT)

E +26G

A, 4 = ehaomikég otabepéc Lame
p = TTUKVOTNTA
E = pétpo ehaomkGTNTUC

G = pétpo diaTunang




2.

Eykapoia i Aiatunmika Kopara (S)

Ta eykdpoia 1 SlaTpnmikd 1| OeutepevovTa kKOpata (S) emBdAlouv  SIATHNTIKEG

TTAPAMOPPWOEIC Kal N Kivnon Twv cwHatidiwv tival kdBetn otn SievBuvon Siadoonc Twv
1914

KUMATWV Kl HOVOV OTa OTEPEd: ¥ = ——
LA A
KOpara SV (kivnon eykdpoia TTpog Tn dieuBuvon diadoong kai EvIdg Tou eTTiTédou)

kupata SH (kivnon eykdpoia mpog Tn dievBuvon S1ddoong Kal EKTOC Tou ETTITTESOU)



2 ciopika Kopara (P kai
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Empaveiaka Kogyara - Kopara Rayleigh (R)

Ta Emi@aveiakd Koparta: dnuioupyouvTtal oTI SIETTIQAVEIES TWV YEWAOYIKWY Kal e8AQIKWV
OTPWOEWV Kal gival aAAnAetTidpacn kal ouvBeon Twv KUpdTwv Xwpou (P & S):

kupata Rayleigh: ocuvBson SV & P kupdrwyv — dnuioupyouvTal kovtd atnv eAeuBepn
ETTIPAVEIN TOU EDAPOUG

N kivnon eival eAAITTIK Kata tn disuBuvaon diddoong Tou KUpatog (Katakdpuen
guvioTwod: heydAog déovac & opifdvTia cuvioTwod: HIKPOS dgovacg)

TO TTAATOC TAAGVTWONC HEIWVETAI EKBETIKA He TO BdBog




Enipaveiaka Kupara - Kbpata Love (L)

kUpdata Love: dnuioupyolvtal amd aAAnAemidpaon Twv kKupdTtwy SH kai n
Kivnon tTou emmifdAAouv £xel povov opIfovTIa CUVICTWOA

Ta cwpaTidia Tou eddgouc KivouvTal opilovTia kal kaBeta otn OlevuBuvon
Qiadoong Tou KUhaTtog (dev dlaBETouv KATaKOpUPn CUVICTWOd) Kal N TAAAVTWOoT)

TOUC MEIWVETAI JE TO BaBocg

Kataypdgovtal pévov armd opilévTIoug ETTITAXUVOIOYRAQOUC / CEICHOYPAPOUS
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2 siopoypawnuara

Ta TAATn TaAAvVTWoNnG ou Kataypadovtol XpnoLUeUouV yLo ToV
UTtOAOYLOUO TOU peyeBoUC TOU OELoOU

E'::H"I. Wwaves ‘-urhr‘r— Waves

“‘——Jﬂ'-w . ||||".|I,||"h' |Hf l"'r rrT

one
minwta

e |




ETTIAPAZH TON ATAMHKSCIN (P) / ETKAPZICIN (S)
Kal KYMATSCIN ZE KATAZKEYH

surfage P




Kpadaopoc Kataokeung amo Tn OI1EAEUON OEIOHIKWY KUHATWY




2EI2MOANOIIA - TEKTONIKH

2EIXMIKES KATATPADEZ - ENITAXYNZIOTPAOHMATA
EIMIPPOH TOIMIKQN EAAQIKQN YNOHKQN

EAADIKES AZTOXIEZ - TTAPAMOP®QIEIZ
KATATITQ2EI> - KATOAIZOHZEIX

PEY>TOIOIHZH & 2YNOAA ®AINOMENA

OPATMATA — EMIXQMATA: ASTOXIES

TPAMMES ZQHS (LIFELINES): ATQrOl — SHPAITES : aotoyiec
NIMENIKA EPFA: aotoyiec

EPIA OAOIMOIIAS & EPFA ANTISTHPIZHZ: acotoyiec

AOMIKES BAABES (KATOIKIEZ — T/® — METAAANIKES KA
BIOMHXANIKE2 KATAZKEYE> — AEZAMENEZ - MNHMEIA



2 rovdaiotepa TlpopAnpara - EminwTwoeic

‘PevoTomoinon xaAapwv appwowyv OTPWOEWV Kai
peyaAec mAevpikéc petaromioeic (opilovTia n
nAeupIkn e€anAwon) kai duvapikn ouvilnon

- Avopevic ewidpaon Tnc Tomoypawiac oTn
diapdppwon TNC CEICHIKNC Kivhong

-Aopikéc PAaPec and aAAnAewidpaon eddgouc-
OcpeAiwonc-KaTtaokeuUNg o oIKOOOHIKA £pyda, E£pya
odomoliag, YpayHara, YEWUPEC, AIHEVIKA £pya,
uTtoyela £pyd, KAm

*AoToxiec €da@ikwyv Kal Ppaxwdwv wpavwv:
KatoAioOnoeic - KAaTaAmTWOEIC



Eikovec amd diapopouc oeciopoUC

oTtov EAAadIKO Xwpo



Oecoalovikn, 20 louviov 1978

O Konstantinos Soldato|
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2EI2MOZ AII'TOY 1995




2EI>MOZ AOHNAZ 1999




2EI2MOZ KYOHPQN 2006
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Mepika @aivopeva mwou ouvodeUouv

Evav ocliopo
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PeuoTomoinon Edagpouc - Auvapiki
2.uvilnon - TTAevpikn e€arAwon
KAl EMITMTWOEIC

2l Koy
N




PeuoTtomoinon Edagouc

MeTaTtponi Tou €ddPouc amo
OTEPED 0 UYpO HEOTO pe peydlo 1Ewdeg
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"'i / Fl FYY Y Ir Py Baoikéc TTpoUnoBOioeic:

-'Edaypoc kopeapévo

*OHOIOHOPYPO — AETTTOKOKKO —apHWOEC HE
HIKPO T0000TO apyiAou oc xXaAapn
Karaortaon

| | ._ ‘MeydaAn didpKela OEIOHIKNG YOPTIONG

20 40

T. Abdoun, C. Oskay, Y. Wang, R. Dobry, M. Zeghal




2EI2MOAOI'IA — TEKTONIKH

Tov Xewouov e 4 eareufpiov 2010

ATté tapouoiaon Tou . Tkaléta, KaBnynth EMTT
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Kataypag@é¢ oro oyoieio tov Darfield (soil class D)
YMNOKENTPIKH amootaon 9 km

0.5f

A."mrizantﬂf_i 0 -
[g]
-0.5¢ p

2 8 10

0.5F

A

horizontal 2 0

(8] 48 h
2 10

0.5¢

Auertieaf
0
(8] yll ‘ ' "

-0.5¢ 03g : t [s]
2 4 6 8 10
Hapampeiote 1000 VYPiovyveg eivdl AUTEC Ol KATAYPAPEC




Kataypagéc oro oyoieio Glendale ( Soil class D)
YNOKENTPIKH amrooctacn 8 km
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Karaypagpé¢ oto oyoieio tov Papanui

YIMOKENTPIKH amooctaocn 31 km
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Eupavn ta “onuadia” m¢ pevoromoinong
oTd EMUTAYVVOLOYPAPTUATA




Jewowkn owappnén xai

ETPAVEIAKEC EKONAWOEIC TNC

AT mapouadiaon Tou I'. Tkaléta, KaBnynth EMTT
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Linesmen prepare to fix power lines near Darfield. mr

Simon Baker
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Road damage in Northwood. Photo / Keith Hitchings



Katowcia oro Pacific Park (Bexley) mov e&étpewe 10 prjyua










Mua katowkia “otov dpouo” tov prjynatog




Ac emioTpéyoupe otnv EAAGdd!



Oecoalovikn, 20 louviov 1978
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L ol mupaveakn dappnén Kat KoatApeC aypoL
\ (AevBuvon: AvatoAi-Auvon)

2. xoAdp1. Kpathpacg Appou pdaBouc 50cm
Kat dapétpou 1.5m meplmou



ZEIZMOZ AEYKAAAZ (M=6.2) 14/08/2003




TToAn Aeukadac : Odoc MkoAéun

PeuoTomoinon: PuBion kai wepioTpoPn KATOIKIAC



TToAn Acgukadac: 0d0¢ MkoAéun

PevoTtomoinon:
«avaduon>» AenTOKOKKOU &
XOVOPOKOKKOU UAIKOU
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Aeukada

PeuoTtomoinon kai avaduon
appwdouc UAIKoU







PeuoTotroinon oTig tmrepioxéc Brighton and Bexley
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Niigata, Japan earthquake, June 16, 1964
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Avarponh Kripiwv Katoikiwv oto Kawagishi-Cho, Niigata, Adyw peuoTtomoinong



Niigata, Japan earthquake, June 16, 1964

AvaTtponn KTipiou AOyw aotoxiagc Tng OepeAiwonc kai Xxwpic onpavrikéc PAapec
OTOV PEPOVTA OPYAVIOHO KAOWC KAl OTO ECWTEPIKO



Niigata, Japan earthquake, June 16, 1964

Avarporh KTipiou Adyw aotoxiagc Tng OepeAiwonc kai xwpic onpavtikéc PpAapec
OTOV PEPOVTA OPYAVvIOHO KAOWC Kal 0TO EOWTEPIKO
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Hokkaido, JAPAN 2003




+ TTacupikA - opilévria eléwiwon

(amo 1o lateral spreading)
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Loma Prieta, 1989 M=6.9
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Kocaeli, Turkey, 1999, M=7.4
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Aeukada, M6.2, 14-8-2003:
opi{ovtia sEanAwon




New Zealc



PeuoTomoinon,
MeyaAec eDAQIKEC UETAKIVIOEIC,
Opavon (UTToYEIWV) aywywy,

MAnupopa

[ reproxn Bexley]




nAdkac okupodépaTtoc. 2Tnv wepioxt Nakahara Wharf, Port Island.



Northridge, California earthquake, Jan. 17, 1994

L o

6ranada Hills on Balboa Blvd: Aotoxia
ouvdeongc aywywv AOyw peuoTomoinong




EminTwoeic o Aigyevika Epya
Aeukada, M=6.2, 14-8-2003
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TToAn Acgukadac: 0d6¢ 2ZikeAiavou

EpeAkuoTiKA pwypHnR TTeTaAogidoUcC HopPAC - KUKAIKA Bpalon uteddpouc
Op1lovTia petakivnon Tng Taéng Twy 10 - 15cm emi Tng emixwonc.



TToAn Acukadac: Eioodoc - TTAwTA lMéwupa

AoToxia kpnmIdWwpaToC Kal
amopaBpac:

Opi¢ovTia MeTatémion - ZTpoYh -
BuBion & AvatpoTh ?




TToAn Acgukadac: Mapiva

BuBioeic éwc kai 50 cm




TToAn Aecukadac: Mapiva
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2. XETIKEC HETATOTIOEIC OPOOYWVIKWYV
TolHeVTOAIBwyY o€ ouoTnua 3 0pBoYWVIKWY
alovwy, 0moBev Tou KPNTIOWHATOC
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BaoiAikn : TTpoPpAnTac
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Auyia : Apgavaki




Kobe (1995)
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KaraoTpoypn yepavoyépupac Adyw mAecupikng peTakivnong (~2 m) kpnmidoToixou
oto Rokko Island. H ka®ilnon wiow amo Tov Toixo Tng Taénc 1-2 m.






Tomoypa@ikn evioxuon
KAl EMITTWOEIC

OEIOUIKO OIKTUO
Matsuzaki, JAPAN
(5 ociouoi)

) = Crasi
3 _—%om 1
4 —" s0m
Base

Ridga prolie

Ratio of peak to peak
crest acceleration

H péyioTn geiopikn

EMITAXUVON 0TV Kopuyn . L
amoTOPWY mPAVWY eival ion 50 100
pe ... 250% Tne Elevation (m)
EMITAXUVONG OTOUC mPOmOdEs




Zelouoc
ABnvac (1 999)
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Hualel
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Thralkomal=danes

| RICOMEX
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& Collapsed builldings
with fatalities

Kilssos River
Canyon

Zuykevtpwaon PAaPwy
oTnv duTikn oxOn Tou pépatoc XEAIAONOYZ kai oTic AAAMEZ




Hotel DEKELIA

V. ,,=380 m/sec
(NEHRP C) Athanasopoulos et al.

(2001)

Adames

<300m o
Sites 1,2 Eli.ea

—

V. ,,=370+490 m/sec

Kallou et al.
(NEHRP C) 2007)




Epyootacio RICOMEX (peva tov ociouo)




Athens, Sept. 7, 1999, M=5.9
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KatoAioOnoeic - Katartwoeic

o

KaAvtépa, 1-4-2011

g =

New Zealand, 22-2-2011, Christchurch M6.3



2 KUpoc - 26 IouAiov 2001, M=6.3

ey

T [

Mevikn amoyn dutikoU TuApatoc I.M. Ay. MNewpyiov oto KaoTtpo Zkupou:
* uroXxwpnon OepeAiwong
* TAVOPAHIKN OYNn TEPIOXWY KATAMTWOEWV Kdl ETIOEPHIKWY oAloONoewv
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XaAapwpéva TuApara Tne
ppaxopalac (Neoyeveic
oxnHarioyoi)
oTov m6da Tou OUTIKOU
wpavouc Tou Kaotpou

2 kupo¢ - 26 IouAiou 2001, M=6.3

| KaranTwoeIi¢ YapuITIKWY TEHAXWV

emi oTAOUEUHEVWY oXNUATWY ATo

.| To amoékpnuvo dUTIKG TPAVEC Tou

Adyou Tou Kaotpou TnG ZKUpou.

Emideppikn oAioOnon Adyw
KATATTWOEWV.

F




2 KUpoc - 26 IouAiov 2001, M=6.3

i KaranTwoeic YyapuiTIkKwy oykoAiOwv
Aiywv m3 emi oTaOpeupévwy

ERN| OXNHATWV dmd To dUTIKO mPavEg
S| Tou Adpou Tou KaoTtpou Tng

S > KUpov.




2 kupoc - 26 IouAiov 2001 M=6.3




2 KUpoc - 26 IouAiov 2001, M=6.3

MeTaAAIKOC PPAKTNC avdoxXeong KATATITWOsWY Ppaxwdwy Tepaxwy (oTuAol
aykUpwong - paBpa TAKTwWaong - amooPeaTAPEC evEépyeldg)




AuTtikdoc Odikéc Afovac

TooukaAadec - Ay. NikATac



AuTtikéc Odikoc Afovac




Autikéc Odikoc Aovac

KartanTwoeic ppaxwyv
Avyioc Niknrac



Kobe, Japan, Jan. 17, 1995

".# 1 i 'r‘ _‘
KatoAioOnon anoBéoswv Adyw cmopqu KArd

(OepeAiwon KTnpiou o€l Twagoa/ 9




Sler'r'a Nevada, North Fork of the S’ramslaus Rlver' J' an. 1 1997
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1996-97 RAINY SEASON |

Mnkoc 4 km uwog 600m 1 Tunua 3 2 4.8 km/h, dcUtepo 19.3 km/h



>elopog Kepalovidg M6.1  Zeiopog Kepaloviag M6.0
26 /01/ 2014 KdlI 03/02/2014

KaTavoun YEWTEXVIKWY ACTOXIWYV

AikTua (051K, USpeUONC,
ATTOXETEUONC)

Alpavia
PeuoToTroinon

Toixol avTioThPIENG

KatoAloBRoEIC
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EKTETAPEVEC EWC TTANPEIC ACTOYXIEC

METPIEC EWC HIKPEC ACTOXIEC
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Xwp1o Ay. AnunTpiog: ITpogn Toiyou Uyoug Trepitrou 1m




Xwpi16 Xappiara:

MBoKTIOTOG TOiY 0¢ AVTIOTARIENG EKKANTIag

Xwp1d Xafpiara:

MBOKTIOTOC TOIXOC AVTIOTAPIEN S EKKANTitg




Aipavi ApyooToAiou (KovTta o yepupa Debosset)
i |




2 e TlepimTwon Zeiopov
ATTIO3YIH meploxwv & Epywv:

. Bupavionc Emipaveiakwv Aiappn€ewv Tou Edaygouc

. Tleploxéc He xahapa appwdn €dapn (Av TIiC
yvwpilete pepaiwg!)

. @éoeic Aywywv & AikTOwv

4. AnopaOpec - Kpnmdotoixouc kai Aipevika €pya

(vepavoyégupeg)

. YynAd emixwpara - opuUyparta, HeyaAwv KAioewv,
ppaypara (Kupiwg oTnv mePIoXN TNC OTEYNC R OTOV
1700q)

. YynAwv AvTtioTnpi§cwv

7. Tepupwv



EuxapioTw Bepud yia Thv UTTOHOVA 0d¢

KAAO BPAAY
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