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EIYATOIH

To mpbypaupa ""AvéAvon entt/patwv Tov oelopwv tng Koaaudtog'" ovotébnke
oto ITZAK ota mAalowa pLog YEVLKOTEPNG HEAETNG TNG MLKPOTwVLKAG TG (BLac
nepLoxng, omd tov Opyavioud Avrioeroulkol Ixedraopo xau Ipootacioc (OAXT).
H ovyxekpLpévn peAétn exmoviiBnke to dlunvo 27 OxtaBpn éwg 27 AexéuBpn 1986.

KbpLog oxomde tng uweAETNC OUTAS, OUMYWVA UE TOUSG OPOUS TNG OXETLKAC
obuBaonc, eivaL n eneEepvooia koL N avdALON TWV KOTGYPOPOV LOXUPDV EBOPLKMDV
KLVNoewv twv octouwv tng Kohopdroag. Enlong vivetor npoondBela oUykpLong Ttwv
OIOTEAECHATWV OUTOV, HE GAAQ TPONYOLHEVO kAL SivovtoL ta TeALxd omoteAéouota
WOTE VA XPNOLUOTOLNBOUV OTLE ENMOUEVEG QATELS TOU TIPOYPSUUOTOS TNC LLKPOCWVLKAC.

‘BooLxol otodxoL mou €mpene va exmAnpwlolv Mote va eival Suvoth n enlTevEn
TOU TAPOVIOG TPOYPARUOTOC NTONV OL EENC:

o. Eyxoatdotaon xat mikvwon Tou H8n undpxoviog dLKTUoL emLTox/owv Tou ITAR
HE KUPLO OkOMO va CUAAEYOUV OO0 TO BUVOTOV TEPLOCOTEPES KATOYPOPEC.

B. ZuvAhovn xaL eneEepyooia ot 500 OACELG TWV EMLTOXUV/UETWV TWV OELOUOV
e KoAopdtog. Ztn mpotn @don 866nkov HEPLKE TPGTO OMOTEAEOUOTO VLA VEVLKEC
EKTLMNOELG TNG LOXLPNG OELOMLKAG K{vnong, evd otn Sedtepn @don EVLVE CUOTNUO-
TLK EncEepyooia koL 5LOPBwon Twv KaTaYPOWOV. ZTNV @don ouTh 56BNKoV OL TEALKEC
dLopBupueveg TLpEG Twv ynlvav mopapétpwv.

¥. Mla npotn oELoAdynon Twv omoTeAcoudtwv TnG eNcEEPVOCLaC MPoyHOTOTOLRONKE
OUYKPLVOVTOG TO GMOTEAEOHATO TNG TOPODONG MEAETNG ME BAAEC TIOL £yLvay KaTd
TO TPeABOV otov EAANVLKS xbpo yiLa enlong Loxupolc oeLouolc.

6. H ovtodovi ondfemv kaL ovox£TLon TwV OMOTEAEOUATOV TNG MEAETNC QUTHC
HE GAAEC OELOMOAOYLKEG TIOU TPOYMOTOTOLOUVTIOL omtd SAAOUG @opelc yLo TNV OELouL-
¥ akoAovBlo tne Kohopdrag, €bwocy moAD emoikodountikd cuvunepdopoto.

€. Térog mpéner va TovioBel OTL 0 enmLtax/goc tov povipou dixthov tov ITSAK
MOV KATEYPOWE TOV KOPLO oeLoud xaL elvaL evkateotnuévoc oto xtipLo Tng Nopop-
xtog, xabhe kaL To AoLnd dpvava TNG METOOELOULKAC aKkoAovBlac AeLTolpynoov Té-
Ao mopEXOVTOG EVOV LKavOTOLNTLXO apLBud xatoypopiv. AuTd owel{AETaL XOTé KO-
PLO AOYO OTn OWOTH CUVTAPNON TwV EMLTOX/@uV omd TO TEXVLKO TPoownikd Tov ITEAK.



H epvaola auth unopel va BewpnBel éva Booikd BRNA YLO TLG HETOVEVEOTEPEC
MEAETEG TOOO OTa TAALOLO TNG HLKPOTWVLKNG 600 KaL YEVLKOTEP yLA TO TPORAAUO-
TA OVTLOELOULKNG Bwpdxiong tng mOANG tng KoAapdtog. Tuvemic To omoTeAouata
NG HEAETNG CLTNG HITOPOUV VO XPNOLUOTOLNBOUV TOAAOTAG TOOO YLO XPAOELS TEXVL-
KNG CELOHOAOYLOG 000 XaL YLl XPNOELG OVTILOELOMLKAG unxavikng. 'Hon via tnv
GUEOT EVNUEPWOT TWV OXETLKGOV QOpEwV pLa tpoTn Snuoolevon kplOnke oxkOmLUN uE
xUPLO OTOXO VO BLEUKPLVLOBOUV OL TOPALETPOL TWV LOXUPMY OELOMLKGV XLVIIOEWY
MOV ENMLKPATNOOV OTNV Koz}»aud'ca“).

Zto mpdypappa autd petelxav ot N.BeobouAldng, N.Zwtnpiddne, I.Avoyvo-
otonoviog, A.llomactapatiov, A.Boppudg, A.Mapivog, A.Axpitidne, E.Aviwviddou
xat Tl Aumat¢idov.

ELdLxé mpéner va pvnpovevBel to ENEA (Itodia-Podun) 6uL0TL cuvEéBoAe
OLOLACTLKA OTNV TOyOTOTN LmpoLeolnon Tov emtt/pétov tov ITSAY pe Tov TEreLltic -
TOU TUTIOU QUTOHUTO YIKPLOTIOLNTH TOPEXOVTOS TN MEYLOTN ovopevouevn oxplBeLo othnv
eneEepyacia TwV KaTaypopov, TPOTLUABNKE 8¢ n AVON cuTh vl Adyouc Tou Ba mo-
povoLaoBobv oto xuvplwg xelpevo, H enctepyaoia twv xotavpopdv touv ITEAK omé To
ENEA mpavpotonowngnke Swpedv 0ta mAaLOLa ENLOTNHOVLKAG ouvepyoolag Twv 600
Ivotitobtwv mov Eexivwnoe and to 1985. Euxapl.mox")ue Oepud téAog doovg ouvéBa-
Aav OTNV ENLTUXN TEPATWON TOV TPOYPAUpaTo; autold kar Ldaltepa Tov Opyovioud
AVTLOELOULKOU ZXESLOOMOD xaL TpooTaciag yLo Tn  XPnuOTOSATNON TOL TPOYPUILATOC.




1. H EAAQIKH KINHZH A0 TOYZ ZEIXMOYZ THX KAAAMATAZ

Tn 13 Zemt. 1986, xai 20:35 wpo EAAMGDOG Loxupdc oeLouds ouvykAdvnoe tnv NA
NeAonbvvnoo ue enixevrpo tnv }\;u}\au&ta. ZOu@ova HE TLG TIPATEC OVOKOLVOIOELS TOU
Fewdvuvapikod Ivotitolitov Touv EBvikod Aotepookoneiov ABnwiwv xaL tov Epyaotnplov
Tewpuolkig Tov Al 1o enLpaveLokd HEVEBOC TOV OtcLouoy Ntav 6.2. O peyoADTEPOC
HETACELONOG OKOAOUONOE B8O UEPEG pETA TOV xOPLO ottopd, otic 15 Tent. 1986
koL elxe empovelokd pévebog 5.4. To ITZAK mpoxeLuévou va PEAETACEL TN WETO-
OELOULKT] aKOAOUBLO KOL VO OUYKEVTPWOEL 600 TO Suvatdv NMEPLOTOTEPES KATOVPNPES
OPYOIVWOE KALUAKLO TIOU HETERNOOV OThV Koopdta pe xOpLo oTOXO TNV TUKVWON UE
vea Opyova, TOu Ndn undEXoVTOG HdvLpou SiLkThou emLtTox/@uv.

To dixtvo opvévwv xoToypapng Loxveng edapikng dévnong tov ITEZAK mepLAopBd-
VEL TPELS eMLTORUVOLOYPamovg TUmou SMA-1 otn NOTLa TIEAOTOWVIMOC, E€VKOTEOTNLENVD: -
otnv KoAopdta, otnv Kumoproolo kol oto [06eLo (£x.1). Me 6pLo dLévepone twv
opyovwv  katakdpuen enctéxuvon eddwpoug Lon mpog 0.005 g dmov g = emutéxuvon
Baplintag, o ogloudg e 13-9-1986 SLéveLpe Toug emLTaxuvoLoypdpoue otnv Koha-
Hata xat oto I'vero. Ztig 14 Zemt. 1986 1o ITEAK eykaTéoTnoe otV TEPLOXA
TPELG oKOua EMLTOXUVOLOYP&poLVG, Evav otnv Kohaudta, évav otn Meoomvn xai évav
otnv Kopwvn (Zx.1). Avilypowa Twv Kotoypopov mepLAouBdvovtal ota AeAtia Koto-
-~ vpapnG Ioxupne Zetouwkne Advnong mov exbideL to ITZAK xoL Ta omolo SnuooLed-
Enkav oto tevxog 1436 (13-10-86) Evnuepwtikod AeAtiov tou TEE., Ta SeATia autd
£xouv neptAneBel oto Mopdptnua A. OL ONUOVTLKOTEPEG KOTOYPOPES €(vaL TPELS:
TOv KUPLOV OELouoy otnv KoAapdto koL Tou petaceLopod tne 15-9-1986 oméd toug
EMLTaX/@oug mAL oty Kohopdta. Ou TPELG auTég xataypopéc, ovTiypopa TOu
olAL, golvovtar oto ZX.2, OL TPELG OUVLOTOOEG k&Be wotaypopic S00 OPLTOVELEC
xoL pla xoraxopuen ovuBoAlZovtal avtiotouxa pe Ta ypduuota L (Longitudinal=
enwuiknc), T (Transverse= eyxkdpoira) xat V (Vertical= xotokdpugn). AELCEL Vo
onuewwBel OTL O EMLTAX/POG TOU KATEYPAYE TOV KUPLO OELOMd KAL TOV KOPLO HETO-
OELOUd elvaL EVKATEOTNUHEVOG OTO LTOVELO TOu 7wpdpov kTiplov Tne Nopopxioc,

EVO 0 BEUTEPOG EMLTOX/QOG MOV KATEVPOUE TOV HETOOELOUO £{VAL EVKOATECTNUEVOC
0To UNOYELO TOU VEOL dwpdpov xTLplov Tov OTE. Ta opyovo anéxouv UETOED Toug

nepl ta 250 m oe evbela ypouur. MepLoodtepeg mAnpowoplec yia To dpyava ivovral
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ota AeAtia tov TopapTnuotog A. ExTOC amd TLg kUPLEG kaTaypopéc, WESO OTO
Nopdptnua A epLéxovial xaL ta AeATio TWV UMOAOLTIV KATOYPOPOV TNC OEL-
ouLkng axoAovblog tng KoAapdrog,

ZNUOVTLKEG TANPOYOPLEG MOV UTOPOUV Vo €EaXBOUV and To OLAN TWV KATOYPOoKXN:
elvaL oL pévioteg emitaxivoerg, n Sudpkela tng Loxvpne Sdvnong, n Seomdfovoa
neplodog koL n andotaon G Kotaypopnc and tnv eotia. TETOoLEC MANPOWOPLES o~
pExovtalr ota AeAtia tov TMopopTAHatog A eV aitd HETPNOELS OTO ENLTAXUVOLOVPGL-
pota tov ITZAK mpoxUmtel 6TL n ondoTaon g £0Tlag Tov xUPLov oeLopod and Tnv
nmoAn tng KoAopdrag elvar 15 km kot touv xOpLov petaoeilopod mepl ta 11 km, otoi-
xela mou Bploxovtalr oe koAn ovppwvia pe To omoteAéouoata tov Epyaotnplov Tew-
@EUOLKNG TOV AHG)(Z).

Zto Zx.1 omelkovigetar 1o poéviuo dixtuvo emitoxuv/owv tov ITZAK pe Ta uopo
TAPCIATAOYVPCHUG EVE TG AEUKG CTELKOVLTOUV TO TPOTWELVE BLKTUC T0U EVKQIOITA - 1
HETG TO otLopd Tng 13-9-1986. H Sioxexouuévn ypouun mévw ota noporAnAdypapuc
SnAwveL v enlunkn OUVLOTOOR TOu emLTOXUVOLOYPdpoL. 'Omuc galvetoal oto IX. 1
oL dvo emitaxuvoLoypdwoLr oty Kohoudta eival eykateotnuévor oxedov xdbeta o
£vag TPOG TOV GAAD, UE ONOTEAEOUA N ENLUNKNG OUVLOTMOO TNG KATOYPOKiG TOU £vAG
VO aVTLOTOLXEL TIPOG TNV EVKAPOLO CUVLOTOO TOU GAAOL. AUTO SNAGVETAL (OTE Vo
entonuavOel n moAD uevdAn opordtnta mouv mopovoLdZouv ou Svo xataypoptc (Ex.2).
Autd xoBLoTd TG xoTavpapéc TANPWG OELOTLOTEG mupd TV amdotoon Tov 250 péTpwv
nov XxwplTer ta avtiotoLxa Gpyava.

TN va 8o8el téAog, pla xoAdtepn ewkdva Tng edowprxiic x{vnong xaL Twv
OUVETIEWWV TOU oteLopol tng KoAoudrag, ouykpivovtal otov IMivaka 1 Suégopa otoL-
xela tov oeLopod pe Ta avriotoilxa otouxela amd TOUg OELOHOUC TwV AAKLOVLBWV
(Kataypogry otn Képweo)(s), eeoou}»ovimc(“ xat E1 Centro (5). TapbdAo nov
0 oeLoude g Kodapdrag elvar pukpdtepog an’diovg, n 56vnon fitov moAd &viowvn,
™G (Bag meplmov €viaong pe v ddvnon g KoplvBov omd tov oetoud twv AAxvo-
vibwv, omodnimote Loxupdtepn and Tnv ddvnon TN BECOCAOVIKNG KoL ALYOTEPO
Loxuoﬁ and tn ywot) 86vnon tov oelouod tov E1 Centro touv 1940. 6a mpénel
Vo BewpnBel evtOXNpa 6TL N Budpkela g Loxupnc dévnong (pe emLtaxtvoers  0.1g)
ATav uLken 5LOTL BLoxpopeTLxd oL BAMBEC OTLC OLKOBOPESC Bo HTAV TILO EKTETOUEVES \
KoL oL XatappeOOELG TEpLoodTePeg. H pikph Sudpkewa tng Loxupng 8évnong owel-
AgtaL, xotd xOpLo Adyo oto pLkpd péveBog TOu OELOMOD EVD N WMAN OXETLXA,
évtaon ogelAetar ot pixpn omdotaon and v eotia.



Nivarxag 1: Tuywplocie Tou oe1opod TN Kelapdtag pe AMOUC YWOTOUL OF LouoUg

KAAMATA 1986 ANKYONIAET 1981 BEITAAONTXH 1978 EL CENTRO 1940

(KOPINBOC~AOYTPAKT ) CALIFORNIA
IYNITINIEA IYNITTNIA LYNITTQLA LYNITINIZA

METESCT N1OW NBOE KATAK., N55W N35E  KATAK. N60OW N30E KATAK. NOOS N9OW KATAK.,
max iicb'(g) 0.27 0.24 0.18 0.29 0.24 0.10 0.15 0.14 0.14 0,35 0.21 0,2
max 6&6 (o sec) 23,7 32.3 9.0 24.6 22.5 8.0 16.7 12.7 7.6 33.5 36.9 10.8
max Ucb {cm) 5.3 7.2 1.4 6.4 €.7 2.6 3.4 3.0 1.0 10.87 19.8 5.6
max bcblmu 6(;6 87.8 134.8 49.6 85.9 94.6 83.8 108.1 89.2 56.0 96.0 172.3 51.5
M yedog ZeLouod

(Ms) 6.2 6.7 6.5 7.1
Andoroon aw
enixevipo (km) 15 20 30 1
ALdomea Loxuons
soumong 2.5 6.0 5.0 20.0
AL onuavT Ly
anppeloewy (kT ipla 7 9 . 1
and o, axupdsen)
NoonoTd OLOSoV
xuplc cELbloveg 33 9]% 69t

2
BAAR ;( )
Xpdwog LeLouow 13/9/86 24/2/81 20/6/78
20:35 22:54 23:03

r088¢ Noaw ) 20 20 a8

(1) BnimxOvoeLg ueyelitepeg tou 0.1 g
(2) And ororxela Tou QAT waL Tou YIEXOQAE

(3) NepdaBiveL nat verywols and Toug UETOOELOUOUC



2, YHOIONOIHEH - AIOP&XXH TON HIITAX/MATON TOY ITZAK

T'wo TNV TOPOMEPO AETTOHEPN UEAETN TNG OELOULKNAG Sdvnong XpeldCeTaL vo
HETOTPOTOUV OL OVOAOYLKEG KataypaptG (qutovpapikd olAn) o ynpLokée, 5Lopto-
VOVTOG TOUTOXPOVO KOL TO CWOAHOTO TIOU UNELOEPXOVTOL TOOO KAT& TNV KOToypon
e dévnong boo xaiL xatd tnv encEepyooia tng. H 6An diodikaoia anoterel v
ynLonoinon-6LopBwon TWV KOTAYPOPHV LOXUPMV OELOULKOV KLvioswv. H ymeLonoinon
TWV KOTOYPOPOV TV OeLoudv tng Kohopdtag évive oto ItoAlkd Epeuvntixd Kévipo
ENEA 6mov epapudCetar plo and tig TeAeldtepeg encEepyaoieg emitox/pdtwv. To
ITZAK oxoAobBnoe outh TNV €MLAOYN HE KUPLO OTOXO TNV oXpLBECTEPN KL ypPnyo-
pdtepn encEepyacia twv Sedopévwv GOTE Ot OXETLKE OUVIONO SLACTNUO VO €XEL TO
TAEOV OELOTILOTA OITOTEAECHOTO YL TNV TOPoTEP XpHon Touc.

H emegepyasie TN vnoLoToinong oV €xXLTOX/UOTWY RIopel Vo TpoyHAToTowInGe L
oe nuiowtouato (xewpokivnin encgepyaoia) 600 xaL oe autduato yneromointh. OL
800 SLadixaoleg drowipouv xUPlLWG G TPOG TOV OMOLTOUHEVO XPOVO ENEEEPYOCLOG
OAAY KOL G TIPOC TO OUVOAO TWV CYOALGTWY TIOL UTTELOEPXOVEaL and x&Be pla xw-
pLOTA. Me v nuLoutopaTn Ym@Lonolnon €LoyYOUpE £va HEVOAO 0pLBud cpoAudtwv
nov opelAovtaL otov XelpLoth. H mpéuBoaon Tov XELprtﬁ 0To TEALKO amoTEAECUO
NG NULouTopaTnG YnoLonolnong TPOVOLATETAL OE TELPGUATA OV £YLVOV OTO
CALTECH(ﬁ) 7 . To ENEA yLa Tnv ymoromolnon Tov KOTOYPOPDV TOV XPNOLHOTOLEL
CUTOHOTO YMPLOTIOLNTH uevdAng oxpiBerag pe resolution ( 400-500 onueio/sec)
xoL Toxvtnta encEepyooiac (0.5+100 mm/sec)( ) H ymoronolnon twv katoypopov
o’ autdv TOV YnpLomoLnth oAokAnpdveTaL oto 1/10 touv Xpdvou TNC NULOUTOUNTNS
ynoromolnong, mepLoplioviag oto eAdxLoto TLg aotoxleg mov opelAovral oto
XELPLOTN KOL QNOTEAOUV HLO OUOLOWOTLKY 1My AcBov Katd thv eneEepyaoia,

H xOpua eneEepvaola tev yneLomonuévev xataypopdv yua thv omopdkpuvon
TWV oPoAdTOv 1600 Katd T SLdpKeLa TnG XoTaypapne 600 kaL xatd v ymeromoln-
on avorrtUXONKE OTLG OpxEG Tng dexaetioc Touv 70 oto CALTECH(Q)
oeLpd and Apepixavika kot Evpumaikd Ivotitolta Bonnoov otn  cvotnuotikt Te-
Acromoinon tng Ymoronolnong-6Ldpbuwong Twv enLtax/udtwv(ﬁ)(7)(1O). O Baoixdg
OKeEAETOG Opwg OAwv Twv peBoBoAoyLdv elval n SLadixacla mov epapudodnke oto
CALTECH. Z'owtiiv Tn Suadixacia yivetrar npoomdOeia omopdkpuvong and v ynoLo-

. An6 tbHTE HLO



noLNUEVN Xotaypo] OAWV TV CUXVOTATWV HLKPOTEPWY Twv 0.05 Hz koL peyoAdTepwv
Twv 25 Hz pe omoTEAEOUO TO QAOUO TWV CUXVOTATWV TIOU TIGPOMEVEL VO HOG TOPEXEL
HE TNV KOAUTEPN TPOOEYYLON TNV ZpoyHaTLR viitvn emLtéxuvon. Ou eLOEPXOUEVES
WNAEG XL XOUNAEG OUXVOTNTEG TIOL OPElAovIOL Ot altTia aveEdptnta TnNg cvaypa-
@SuEVNG kivnong elvol n xOpLa YN TV WNANG Kat XoumAfG CUXVOTNTAG CPoANY-
Twv 1ov emMLBUHOUME va EEOAELYOUUE KaTd TNV encEepyaocia tng SLépBwong Tng Ko
Taypapng. I'ia to okomd autd otnv encEepyocio €LOAYOUNE ULO OELPA Omd YmpLokd
@LATPO TIOU TIPAYHOTONOLOUV TN SLadiLkacio amopdkpuvong Tev TOAD XOUNAGV KoL
TOAD WNAGV CUXVOTATWY 7oL BLEBVOG xopaktnpilovtar oov 8dpuBoc (noise). In-
HOVTLKEG EPEVVEG OTOV KOBOPLOUO TOU €DPOLE TOU XPNOLUOTOLOVUEVOL QLATPOU KoTd
v yneLomolnon kaL eLdLkd 0 unmoAoyLoudg touv (low - pass) @IATPOU MPOKELUEVOD
VO OMOHOKPUVOUHE TO BO0pUB0 HE XOUNAEC OULXVOTNTES NPOYHOTONOLNBNKOY oMb TouC
Basili kot Brady (1978) (11).

H eioovwyn tov FFT(lz) (Fast Fourier Transform) oAydpLBuov otouc uvRoAO-
vLopoug g Lopbuone twv cpoApdtov e yneLonolnong BonBnoe onuavtikd otnv
TaXLINTO TNG EPOPUOCONEVNG eneEepyooiog. Katd tnv spapuoyn g yvwotng Sua-
dixaolog dLOPOBwoNG EMLTAX/@WV TOL CALTECH(Q) TO xpnoLpomoiroVuevo (low-pass)

olATpo TOUL Orsmby(ls) unopel vo exppaoBel oov pLa oeLpd omd SLakexpLUEVES
OUVEALEELC N-1
y() = x(m) * h(n) = 2 h&) . x(n-k) {2.1)
S
omou

x(n) : oxoAovBia Lowv SLactnuétwv oTov XPAOVo TIou B0 QLATPOPLODEL
(ta oo dLooTAUOTo TOU ENLT/HOTOC OToV XPOVo)

y(n): to epapupoféuevo olAtpo g x(n)

h{n): n axoAovBia Twv Bapbv Tov @iAtpov Tou Ormsby.
H xpnowponoinon tov FFT(lz) (Fast Fourier Traﬁsform) Kotd ™ S16pbwon Twv
entt/pdtev oe tpomonotnuévn Suadikoaola Touv CALTECH Siver pla ToxOTEPN OUVEALEN
otov vnoAoyiLoud tou (low-pass) @iAtpov Tov Orsmby. 'Omu; xoBoplobnke omdé Tnv
oxéon (2.1), n drokekpiuévn ouvEALEN x(n) xau h(n) elvar LoodOvoun nPdEn ot
HETOOXNHOTLEOUEVO TESLO CUXVOTATWV ME TO TOAAOTAOOLOOUS Twv DFT 12) (Discrete
Fourier Transform) twv 800 onudtwv X(f) xat H(f)

x(n) * h(n) < X(f) . H(H) (2.2)



YN&PXOUV OLOLOOTLKA 3 BHATO UNMOAOYLOUOU TNG TAXELOC OUTAC OUVEALENG XpnoL-
ponorovtag DFT (Discrete Fourier Transform) H

1. YnoroviCetaL to DFT twv 800 onudtwv xpnoiponoldvrag éva FFT aAvépLBuo

N-1 |

X(£) = ZO[ x(n)exp(-2ninf/N) | (2.3)
n=
N-1

H(f) = 3 [ h(n)exp(-2ninf/N)] (2.4)
n=0

2. OL PETOOXNUOTLOHOL TWV OMUATWV TOAGTAaOLACovToL HoCl o' OAEC TLC CUXVOTNTEC

Y(f) = X(f) . H(D) (2.5)
3. YmonoVLZETOL 0 avTLOTPOYOS UETAOXNUATLONOS Tov yivopévor (2.5) upe évav FrT
oAYOpLBUO
1 N-1
ym) =5 2 [Y(Dexp(2ninf/N)] (2.6)
£=0 '

"EtoL n_&o«expt.uévn OUVEALEN TG €Elowong (2.1) avtikaBlototaL omd TLC €EL-
CWOELG (2.3), (2.4), (2.5) xov (2.6). Advw Tng xpnong tov FFT aAyopibuov £xeL
(14) OTL n ovvkekpLpuéwvn peboboroyia SLdpbuong emLtox/Twv elvaL TOAD Ta-
XUTEPN Ot Ooxéom pe TNV xKAoolkh dradixoaoio tou CALTECH.

Znv mpooTdbELa va ynotoronBolv Ta enLtax/Ta omd TOug OELouolg TG Koho-
HATOC ME TNV TaXUTEPN KaL TAEOV oELOmLOTN peBodorovia, malpvovroc undim xai
T TOPOTTOVL TAEOVEKTAUATO TWV VEWV ueBoSohovubv eneEepyoolog-5L0pbwong Twv
Kataypogv Loxupic edapLki klvnong, oL xataypapéc otéAdnxav oto ENEA xaL ot
HLkpd xpovikd SLaotnuo amokThABnkov ot SiopBwpéves TLpée (emLToxUVoELS, TOXUTN-
TEG KOL MPETATONLOELG) TWV emMLT/pHATWV TNG Ka}\audwi: x. 3-11, Ta Zx. 3-5 anei-
XOVILTouv TLG 5LOPBWHEVEG TLUEG TWV 3 CUVLOTWOMV ENLTEXUVONG, TOXUTNTOC KOL
Hetatémiong Touv kUpLov oeLouod TG 13ng Zemt. 1986. Ta =x. 6-8 xat 9-11 &lvouv
TLG SLopBuneveg TLpéG TOu peTaoeLopod Tng 15ng Zemt. 1986 amd Toug VO emLT/@oue

dexBel

nov elval eykateotnuévol oto xtlpLo ™ Nopapxiloc xatr oto véo xtipLo Tov OTE
™6 KoAapdrag avriotolxa., Ou SLOpBuwUEVES TLUEC TOU ENLT/TOC TOU HEYOAVTEPOL

uetaoeLopod (15 Zent.1986) mov xotayplpnke otnv Meoorivn mopoucLdleTaL ota
Ix. 12-14.



*QOTDI130 AoIONH NOL

(1) S0MOIAN0 300HEMIIs DUl 51307010131 10H S31Ua0X0L 3730nXm1 U3 330310y g XY

{23s) IONOdIX .
0f %4 [1¥e (91 0t n
| N D B R A N R R o A SRR v St e Rl St Sy Rant el m e
k<
m
>
———————TT T e ——————TT . \./ . m
\////\\\)//\\\//f\\\l\ll/k\) 1) mw
g
H4
(413 c2 ve [
_-__ﬁ___q__!.-f:q-lﬂl.__ll_____
>
%
=<
bl
—r e T TN 5T e ™ TN \\/\)a\ll/\,/ NG |V|_
g
w
2
0g 52 Oy sl 0l
{ I BN AR IR IS R Et S D E A I Rt R SN U Sy Sl Sa Sl S R S St R s ru e e e R T IS
5
-
>
x
e e e e g e A e ..?.\}r(\.\jc\)s\/!/\»)\//.\f\f)? he={ -y -.NH
|
<
| nee -
WIBL'L = LVL3WN D3S/NWIEEZE-=XVL Z»eJ3S/NWI2ESEC=LIUT Z3WIL J3IW
m 3,08 N | YIULXIINAZX
| LWOSE 72 LL ¥dU 98616 -EL J0WRIEX  ZO0IdAM  YLVWYVYA




*QOrD130 NOICAK Q0L

(1) S0omoIano 30100pHAs DU 51307u01m1 31 10K 331U10X0L 43130A0XIU3 I3AFTMQAOTY iy *XT

. {23s) IONOdX
om mu om m_ E m

T T 17 1T 1T 7117 V7T T T T T T 17T pes
<
n
>
————N S — TN —~ .
\/ 6o o
=
ra)
z
g
(1} g2 (114 Gl 01! S
— 1T 11T 11 rr© 09T T T T T T T T T | ovee
. —
>
>
-
-y
s o
\l\/.tl\ll\/\.\/\.\l\l/l\!/’\.!!r\\ l.._CIV..
)
z
~
('3
m
[3)
e
0f Y ue
T r—rr 1 117 r 1T Oe-
m
=
- >
x
T T T g I R S l-\.“
cN
-~
in
o
*
(A
~N
042

WO YES=IVLIW D3S/WD 99'EZ=XYL  Ze23S/WI 96 £92-= LIU3 (ZI3WIL J3NW
M o0l N :VYIULIINAZ

LWO SE:%2:LL YdU  986L-6-ElL I0WII3I Z20IdAM  VIVIWVVIA




-13-

‘QOTI0130 NOIANH (0L

(A) S0OMOIAN0 SUHNCOMIOK SUl 313070131t 10K 331W1QX0L ‘3130A0XML1US I3AFMGAoTY 3G Xz

(23s) I0ONOdX

4 <o

ol
1] 2 02 St ot S

e rrrrrrvo rr 1 171 r 1 11T T T T T TS T 08l

e

~ o8l
WOEZL=1LVLIW DJ3S/WIZ06="XVL Zee¢I3S/WD 6E°8LL="LIUT ::X3WIL J3W
HOAJOMYLUN | VIULIINAZR
LWO GE:%2:LL VAU 986L-6-EL I0WZU3X Z0IdAY  VIVWYVIUMA

{93/ ) VAHLAXVL {W2 ) LUOLVLINW

{Zes23S/WI) " XVLILI




-14 -

* (So)Xooron WmoAoy) 98/6/61 S Qororzoman

ao1 {7) Scomornno Saorlmaus Sl 313071010131 10K 331UWNX01 ‘313000 X01U3 I3AFTRC0IY 29 °XZ

{23s) IONOd X
0e ui ol S

T T f I I | | R | I T I f I J | 1 I ¥ 1 ! T L2

L]
-

L2

— \«ﬁé./\fl\f\(%.
ot S

oe ut

T 1 T I 1 { | R ] T 1B | t 1 | i L r 1 LI D L R

(2

WIL9'Z=1VL3W D3S/ND ZL712-=XV1 C#a03S/WD I6°CEC-='LIUT 'Z3IWIL JIW
3,08 N VIULZIINAZ
INOLE: L7 WdU  986L-6-Sl IOWZ3IVLIN Z0IdAY (VIXAVIWON ) VLYWYVY A

(WD) UOLVLIIW

{935/M2) VLHLAXVL

{Ze*23S /WD) XVLIUI




* (SoIXoorioN Wimooc Aoy ) 98/6/51 Sui qornotraomar
Qo1 (I) S0QaMOIN0 I0IOCHHAZ Sl 3130310110131 10H 332UINX0L 4 3130A0Xm T3 33AITINRCOY

L °Xa

(23s) 30ONOdX
02 61 ol g

670

| ovl-

WO LLOZ1IVLIN D3S/WIEGL=XYL  ZesD3S/WD 82 9EL = LIU3 PRINIL U3W

MoOL N VIULXIINAX

_ {WI) "UOLVL3K

0

(93S/KW2) VLHLAXVL

c
(Z=2H35/WD)"XVLILI

(el

IND LE 7L VU 986L-6°SL Z0WZIIIVLIW 0IdAA  (VIXAVYINON ) VIVINY VYA

11



-16~

* (S0PXoonoN  WoAoy) 98/6/ST UL Qororaomsn
001 (A) dNOMOIAND SUGNOEHOIDK SU1L 31307u01M 3T 10M 332U10X00 /S130A0X01L1U3 I3AFIMGIoY g X3

(23s) 10NOdX

02 9 ot S

1 T 1 T ! I T " I ¥ T I I i i ] I | I i I T '{ R*0-
- k<
b
2
—— e e TN N - /\/\/.\)/ /\l "0 (@]
S
o
z
-
>
X
=
—
I
>
2
~
(7]
m
e

H r 1 I I I | I R | I j i I I I I I 1 i I I Og!l-
' m
- =)
5
>
—— .
—— P o - m
~
W
- m
O
L J
[
=

gl

WOBLO=1VLIIW D23S/WI86°G =XVL ¢ ¢323S/WIIB'SZI-="LIU3 (I3WIL J3W
HOAJOMYLYA I VIULIINAZ

LIWOLE:L7:lL VdL  986L-6°SL XOWRIZIVLIW Z0IdAN (ViXJVIWON) VIVINYVYN



-17-

" (dIO WhooAoany) 98/6/ST SUWL Qororaooiar

Q01 (1) SWOMOIND INOHMILL L 213071010031 10K 332WHX0L 4I130MQXALIUI IINFTQA0NY 1 *XT

S

{238}

10ONOdX

WOOEL=LVLIIW D/ WD G2 2L="XVL

LND LE L7 :LL

3

o

i

J

¢ +#23S/WD L'LGL-3' LA : I3WIL U3W
3oL N VIULIINAZ
Vv 986L-6-SL XOWRIZIVAIW 20IdAY (3L0) VAVWYVYH

041

)

J

J

J

y

]

|

1

(935/WD) YIHLAXVL

{NOYUOLVLIW

{Z »®»23S/7KWI)XVIILG

-



-18-

* (210 \Wwrodhkaoy) 98/6/ST SUr Qoror3aomaan

Aol (L) SomorAnd J0100pri3 Sl 3130ju0am3nt 10K 332WAXmL ‘3730A0X011U3 I3AFQC0IY 0T *XZ
(23s) IONOdX
Sl Ot S

T I T T T R R | T H I T T T T "7 ) /°%-
1 3
p
2
lc -u
g

WO 99E="LVL3W D3S/WI 2Y'¥2="XVL  TeeIJ3S/WI20'8SZ~=LIU3 :ZIWIL 13N

MoSL N [VIULIINAZ
LNOLE Lyl VdU 986166l IOWIIZIVLIW ZO0IdAM (3L0) ViVWVVUMA

/%

o7

.
<

.
~N

uge-

6

use

(335/n2) VIHLAXVL

(Ze»23S/7NI)XVLIUI




-19-

* (310 WmoAkuoy) 9g/6/ST 3w Qorioraomasn

Ao (A) IoMOINNO SUNOEMIDH SUl 51307U010231 10K J32UINX0L ‘I130AX0LIU3 I3AJTMQOOTY 1T °XZ

o1 o1 {238) IONOIX S

I T i 1 I 1 I Ll | i | 1 | i I 1

WIOZL0-="LVL3W DJ3S/WI687 =XVl 2 weDd3S/WILL YL =1IU3 :33WIL J3NW

HOAJONVYLYM YIVLIINAZ
LWO LE:y: Ll Vdl  986L-6°GL IOWIIIIVIIW 20IdAM (3L0) VLVWVVYA

41

ne

{W3) VOLVL3N

 {93sVWI) YLHLAXVL

A (z-i.:)_'_asmo)*xv.uut-l




20-

A.;_Scbb,wz WwidAoiox) 9861/6/ST Wi Qorloracoasn ol
(1) Jcomuorano Saoniaiiul Swa Diuouoim3n 1or 331WnXor ¢ 3130nA0X01I1U3  3303TNQC0Y

(TL°XZ

{23s) IQONOdX

og Y4 o¢ st ol ) g
—r1r 1T 1 1t 1 1 r 71T

(153 s¢ 02

—r T T 11T 1 11

0g e2 02 Sl o1 S
rr—rr 71T rrr 17§+ 1r. r&+>7 1+t 1T

f\{)»\/z\,}\,\./\/\{./\ \

WIO06'0=LYLIW JI3S/WIECLE-ZXVL CeeJ3S/WI09°0E ='LIUT : I3WIL L3W
3¢l N WIULIINAZ
IND LE:Lp Ll YdU 986L-6-:SL  IOWIIIVLIW I0IdAM HNHII3IW

‘0

g9~

0

ov

{W) LV1IIN

(23S/WD) VLHLAXVL

{Zee23S/WI )X VLILI

1 4



(SuAoD3 LWwdAcLN) 986T /6/ST SWi Qooraoman a1

(L) S00MO1AN0 IDICPHA3 Sua 31307U0IMFN TOH I32W0XmL 4 3120A0X0L1U3 33a31QCOY ¢ *XZ

(33s) 30N OdX

o s2 02 St 0% s
' 1 I [ | | I ¥ 1 i I 1 | 1 ! | | I | I I I I I 1 pe0-
- z
°
2
‘0 ©
=
n
7 =
og ¥ 0¢ St ol
I I I 1 I 1 T ! b T 1 I I ! I { ] I I I
—
>
x
<
—
z
>
3
o
~
wvi
m
(g
— N bad
0f , 4 oz Sl o1 s
b T I I I I ] ! ] T I b T { I I I 1 } 1 1 J | T 1 0S-
m
- 2
-
>
X
1o 2
S
v
_ I
o
-
L]
S
- 05 —

WIBE0-=LVL3W DJ3S/WI88'L-='XVL Teed3S/WIEZ'OP="LIUZ :Z3WIL JIW

M oBL N TVYIUVLIINAZ

LWO LE:lY Ll YdU 986L-6-Sl ZIOWIIIVLIIW I0!dAM HNHIZIW




od
(8]

(SUALOO3Y LWWOADLION) 98/6/ST SUL AOMOI1300L3N Ao

() SOmOIAO JUINCMEIDH SUl 3730Ju01M3M 10K 331UANX0L ‘313000X0A1U3 I3AITMQA0IY ‘bl °Xg

(23s) I0ONOd X
0g se uz gl ol S

0t se e g1 o1 S

o . sz vz st ot S
I I I T 1 I I I I T I T T q. 1 T T H i I I ! ! 1 I 1 L] 1 3 i 1 0g-

éggggé}gézgi I ?ﬂ ‘_ _,% 0

og
WISE0=1VL3W J3S/WI LET-=XVL TeeJ3S/WI EL'0C-="LIU3 : IFWIL "J3NW

HOAJOMVYIVYM ' VIULIINAX

{235/W3) VLHLAXVL (WI)UOLVLIIW

( Te223S/WI)XVLILI

WO LE:l7:ill vdU 9861-6-SL  30WII3IVIIW ZO0IdAM HNHIX3W




3. QASMATA ATIOKPITHE TON IEIXMON THE KAAAMATAS

Meta v ymeronoinon kol 6Lépbwon Twv kataypokv, €va xpnoLo epyaAelo
YLt TOUG TIOPOTTEPE UTOAOYLOROUG £(VOL O UTIOAOYLOMOC TWV @aopdTwV omdéxpLonC.
H évvola twv @oopdtov cnmékpLong ot oeLouLkh unxovikh eLofxbn  omd Tov
Benioff 1o 1934 xaL opvdtepa and touc Biot kar Housner to 1941. H XpnoLuonoinon
TWV QUOHOTLKOV TLHGOV TV YNivov mopopéToov otn  pnxoviksy éyive omd TOAAOUG
epeuvntéc (Alford, Housner, Hudson x.o.) xoL Ta @douata omdKPLONG XPNOLUOTOLHON-
xav oav Baon yio v TeAeLonolnon kwdlkwv CVTLOELOULKOD OXESLOOLOD.

0 vnoAoyLoude TeV QAoHATWV amdkpLong £lval amAoVOTOTOC KoL CuvicTaTaL oTov
EMOVOANTTLKO UTTOAOVLOMO Tou OoAokAnpouatoc (Duhamel) mov pmopel vo yviver elte
HE apLBUNTLKEC peBOdoLG (m.x. péBodoc Simpson) elte pe drodoxLxm epapuovh cvo-

(15) . To mpodypoppo H/Y mov

AUTLKNG ADONG yLa Suévepon mou éxeL popeh Tpameliou
vpaptnke oto ITXAK vl 1o oxomd owtd koL pe To omolo vmoAoyloBnkav To pdouoTa
amdkpLong twv Sovioewv Tng Kohopdtog mouv mapouoLdCovral TIAPOKATW, XPNOLUOTOLE(
™ Bebrepn péBobo. Ta @douota autd Sivovtal ota Ix. 15-19 yia anooBeon E = 5%.
AvoAutikG ta Zx. 15-16 anelkovifouv Ta @AoUOTO YEUBOETLTOXOVOEWY TOU xUpLov
OELouol eV Ta XX. 17-18 T @AoUaTH YELBOETLTOXOVOEWY TWV opLlovtiwv cuVLOTW-
OV TWV KOTAYPOWOV TOU HETAOELOMOU Tng 15 Semt. 86 ota xTipLo e NopopxloG KoL
OTE avtiotoixa xaL o Ex. 19 dlver Ta GAOUOTH TV YELBOEMLTAXUVOEWY TWV KOTO-
KOPUPWY OUVLOTWOMV TV SUO KOTOVPOOV TOU HETOOELONOD. Ta @iouaTa andxpLong
Sa,- Sv xaL S q v TOLOV QUTOV xatevpopov Slvovtal enlong o TPLAOYOPLBULKEC
KAluokee v amooBéoere 0%, 2%, 5%, 105 xat 20%, dmuc vnoAoyloBnkav and 1o
ITZAK koL omerkovigovtaL ota Zx. 20-27. To Iapdptnua B mepLéxel OAo To pdouota
TOU KUPLOU CELOUOV KOL TOU HEVOAUTEPOU HETOOELOHOD OmC vnoAoylotnkav oto ENEA
- (ovumepLiopBovopévou kaL e Kotaypahc TG Meoorivie) .

Hopatnpavtag To edouata amdkpLong Twv Ix. 15-19 elval Suvatdy vo vivouv
OPLOUEVEC BLOTTLOTMOELG TOAD XPAOLUES VL0 TLG TOpomépa GAOELE TOU TPOYPAUUOTOC .
To ! 1ipTo IOV IOPATHPOVHE 0To IX. 15 elvoL n TOAD WmMAR auxuf Tou
@dofiaToc TG ouviothooc N1OW. H oauxufy outh Sivel uéyLotn goopotix)
© emitéxovori 1.25g oe LBLoneplodo = 0,32 sec, EVO yLA To SLdoTnua LoLomepLo-
wv 0.25 sec = 0.55 sec elval Sa> 0.75g. Zto didotnua cwtd twv LbLome-
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Ix. 15: ddouata andupLong Tou KUPLoL ceLopow Tng Kaia-
witae = OptTdvTLEC OUVLOTUOEG.
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Ix. 16: ®dowa aduprong Tou kipLov ceLouod Tng Kaopdtag
- Katoudpugn ocuviotuo.
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KAAAMATA - NOMAPXIA
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£x. 17:

ddouata andupLong Tou ch\pé'repou HETOOELOUOY) TNC
Kadaudtag. Kataypap ot Nouooxla = OpLTovTLeg

OUVLOTUOEG .
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Tx. 18: @dopora antdupLong Tou LoXUOITEPOU UETOAOE LOHOU NG
Kodopdrag. Kataypagr) otov OTE ~ OptTdvrieg ocuvl-

OTWOEC.
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Ix. 19:  @dopata andupoLong Tou HUPLGTEPOL UETACELOUOU NG
Kodoudtog. Karoypowée Nowapxlag ol OTE ~ Koraud-

PUPEC OUVLOTWTEG.
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KAAAMATA 13/09/86
VERTICAL, D=G.00,0.02,0.05,0.40.0.20

1000.0
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P8Y (CM/SEC)
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Zx. 21: @douo omdkpLonNG TG KAToKOPUENG OLVLOTW-
ooc TOU KUPLOL OgLopov tng 13/9/1986
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ZX. 23:

100.0 1080.0

10.0

1.0

KAAMMATA 15/0S/86-NOMAPXIA
VERTICAL, D=0.00,0.02,0.05,0.40,0.20

0.04 0.40 1.00 10.00
PERIOD (SEC)

ddopa andxpLong TG KatokdpLuEne ouvi-
OTWOUG TOU UEYOAUTEPOU HETOOELOUOV

™¢ 15/9/1986 (xatoypowpry Nopopxloc)
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KAAAMATA 15/09/86-0TE
VERTICAL, D=0.00,9.02,0.05,0.490,0.20

1000.0

Ll ¥

100.0

P8Y (CH/SEC)
10.90

1.0

0.01 8.1 1.00 10.00
PERIOD (SEC)

Xx. 25: Qdopo andkpLong TNC KATOKOPLENG CUVL=
OTOOOEC TOL HEYOAUTEPOU HETOOE LOUOV

e 15/9/1986 (xataypogr) OTE)
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MEZZHNH 15/09/86
VERTICAL, D=0.00,0.02,0.05,0.40,0.20

1080.90

100.9

P8V {CW/SEC)
10.0

1.0

0.1

0.04 6.10 1.00 40.00
PERIOD (SEC)

Zx. 27: Gdoua andkpLong TG KATaKOpLENG

' OUVLOTWOOG TOU MEYOAUTEPOL HETO-
oeLopo g 15/9/1986 (xorterypoxn
Meoorivne)



pLOBWV Bplokovtal we ywotév ol L8Lomeplodol xtiplov pe 3 dwc 6 opboouc,
bnAadn oxedov OAec oL moAuvkotolkleg TNg Ka}\audtac;”). T'ua WBLomepLddoug
o6 .0.1 sec €wg 0.25 sec, ot omoleg avriotoLxolv oe Subpopa &wc koL TPLD-
opa KTlpLo, OL QOOUOTLKEG TETayUEVES elte omd ™ pila elte and v &\
opLgovTia owviotwon (Zx. 15) wupaivovtar omd 0.5g éwg 0.8g. TéAoc, OTLC
XopUnAEC LBLomepLOBouUE pe T< 0.1 sec oL UOUATLKEC enmLTaxOvoeLg xupaivo-
viar and 0.27g €wg 0.5g (oTig mOAD XOUNAEC LOLOMEPLOBOLC OL QOOUOTLKES
eEMLTOXOVOELG YivovtaL loeg mpog T uéviomn emttéxuvon Tov e66pouc).

H xotaxdpugn ouvioTOoo TOU OELOMOU £800E PEYLOTN QOOUOTLKA ETLTAXUVON
0.77g oe BrLomeplodo T = 0.2 sec. Q¢ yvwoTOV,0L KOTOKOPUPES CUVLOTHOOES
OELOULKIDV EBOLKAV KLVACEWV €XOLV TEVTOTE WMAOTEPES CUXVOTNTEC OO0 TLC
avtioTtolxeg opLiovTLES ouviotaoeg (50% mepinmov mepLooHTEPEC CAAaVEC TpO-
ONHOL KOT& SEVTEPOAETTO) KOL YLA TO AOYO GUTO TO HEVLOTO TOV QOOUOT LKGV
TOUG EMLTAXUVOEWV OVILOTOLXOWV 0f XOUNAOTEPEG MEPLOdoLS. OL Kotarypowte

TOU UETOOELONOV TG 15/9/86 €dwoav uévl.o:m m(wouauxﬁ emLtdxuvon TG opL-

onc lon mpog =0.37g (Zx. 19). Elvar €Eaipetikd evdLopépovoa n TOAD pe-
YOAN opoLOTNTO TWV QACUATWV TwV &00 KATOYPOOV TOU HETOOELOUOD (omd-
otaon Twv 8o otabuwv mepl Ta 250 m) TOOO WG MPOC TO OXNHO GO0 KAL WG
TPOG TLG TLUEG, YEYOVOG TO omolo, omug €xerL 11dn emonuovOel, kdveL TLC
KOTAYPOPEG TANPWS oELOTLOTEG. "Eva GAA0 aELoonueioto otolxelo eival n
OUUTITWON TWV QOOMOTLKDV CLXUOV TNG KOTAypowne TOU KUPLOU OELOMOD KoL
Twv 600 KaTOYPOOV TOU HETOOELOMOL otnv LSLoneplobo T = 0.32 sec. H
oOUTTTOON QUTH, O CUVOLOOHO ME TO WEVEBOC KOL TO €DPOC TNG QOOHOTLKAC
atxunc, omoteAel Loxuph EVOELEN uLbe onuavtikng enidpaonc Tov edopixod
UTIOOTPWUOTOG 0N SLOMOAPWOT TWV XOPOKTNPLOTLKAV TNC OELOULKNG Xivnong
omv enLpaveLo Tov eddpoug. H évBelEn auth vivetar Loxupbtepn, ov Anedel
untyn N dLoopd ota PEVEBN Twv SO oeLoudv, xuplov koL petacetopold (xo-
PLOG OELOUOG: MS = 6.2, uetaoeLopds e 15/9/86, MS = 5.4).

- 'H evtvmwolaké €vrovn 8dvnon oto dibotnua LSLomeptddwv 0.25 sec -
0.55 sec, oto omolo, OMIG MPOAVOPEPBNKE, TEPLEXOVTOL OL BEREALOBELC
LoLoneplodol twv moAvkatokLby tng Kohopdtag, umopel va extiunBel omd
T0 Xx. 28, Omov ocuvykplvovtaL Ta @IoUOTO omdKPLONG Omd TOUC OELONOUC TNC
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LX. 28: ZIUYMPLOELC @uoudtuy andMOLONG CELOWUV: Kukmdm; (1986)
Adwoovi&uov (1981), 8eo/viwng (1978) maLr E1 Centro (1940).



KaAaudtaéj)AAxvoviéwész eeo/vtnné43 xar El1 Centrés? KoBéva aotd tor phopa-

Ta autd avtiotolxel otn ovviotwoo exelvn n onola SLveL TLC UEVOADTEPES
tetavuéveg. And to Ixnua 2B mpokUmtel OtL ouvkpitikd pe ™ Hdvnon e
Beo/vixng touv 1978, xaL oto Babud mov auth avrimpoownedETAL Omd TV

UIAPXoVon . HovodLKN xataypaxpn Ot £va ubvo onuelo e mOANG, n SOvnon e
Kohopatag fitav 2 £wg 3 @opEg LOXLPOTEPN O TPOC TNV &viaon Tnc emLBépuv-

ong ot Xtipa ue L8romepLdboug uikpdtepec twv 0.8 sec, SnA. oe OA oxe-

dov_ta xtTipa twv 800 méAewv. ‘Hrav enlong onuoviikd toxupdtepn vid &va

evpl @AoUa TEPLOBWV koL otd T 8GVNON Mo TMPOEEVNOE O OELOUOC TwV AAKVO-

vidwv Tou 1981 otnv KopLvBo. Etig kplowpeg vid TLG TOAUKOTOLK{EC TNC ToH-

Ang LoronepLodoug, 6mA, amd T = 0.25 sec - 0.45 sec, n 86vnon e Koho-
paTag NTav LoxupdTEPn KoL and tn 86wvnon tov El Centro. AEiCel méAL va
onuewPel mog ov N OLAPKELG TOU LOXUPOT TUAHOTOC TNC d&VNONC AT LEVO-
AUtepn, TOTE OL OUVENELEC TOU KOTOOTPETTLKOD OUTOD oeLopod 6o ftov eEaL-
PETLKO DUOHEVEOTEPEC,.

TEAOG, OXETLKA pE TLG Topomévw cLYKPLOELS KaL YLd TNV amo@uyl Epoh-
HEVWV OUMTIEPOIOHGTOV WG TPOG KATTOLA TUXOV LBLOLTEPOTNTA TN SOWIONG TNG
KoAhopdtag, 6o mpémer va unopvnoBolv oL SLagopEC OTLS amooTtdosLe and Ta
enlkevrpa (Mivoxoc 1). "EtoL, xoté mboo mubovodtnta, n xipLa dlowopd Tnc
dovwmone tng Kodopdrtag omd awtég e KoplvBou (AAxvovidec) i tne Osooaho-
vikng opelAetar oto 6tL N Koaopdra BpElnke moAD xovid otnv €oTic Tou

CELOUOU IOV TNV EMANEE.

4, EAASTIKA OASMATA XXEAIAIMOY
4.1 Tevixd

To @douo oxeSLAOULOYD TEPLYPAPEL OELOULKA QOPTLO UMOAOYLOUOD KoL £XEL
oav oxomd tn pelwon TG £EGOTNONG TOU GVTLOELOULKOD OXESLaOMOL ommd To LSiail-
TEPQ XOPOKTAPLOTLKA HLOG OUYKEKPLUEVIG LoXupng oeLopLkic 8ovnong. Ta gdouoto
OXedLaOUOU TPOEPXOVTAL oMb TNV ENEEEPYAOLO QUOHATWV OMOKPLONG OELOWOV oL
omoloL £xouv OUHBEL KOTA TO TXPEAOGV KoL kataypdpnkoy omd dpyove HETONONG
™G oeLopuLkig edopLkne kivnong. To mpdto @doua oxedLaopod £Lofixen to 1959
and.tov G. Housner xau BaoloBnke otoug TEOOEPLE LOXUPOTEPOUC OELOUODC TOV

elxov xataypoel pexpL TOTE otic HIA,



H omouvboilbdtnta Tou @douatog oxedraouol €xel and xoLpd ovoryvwpLoBel
1000 otV £€peuva 600 KOL OTLG EPOPUOYVEG OTN OELOULKT pnxovixn. Ta odouota
oxXedLoopol anoTeAOVV 10 Baotkd otoLxelo xaBopLOoUoD Twv CUYXPOVWV (1550617
OVTLOELOULKWY KOVOVLOUGV. I'™Wwotd @dopata oxedraopod elvar exelva nov mpotd-
Onxav atd toug Seed, Ugas xaL Lysmer (1976) xat tovg Newmark xat Hall (1982).
To teAevtaio mpoékwPe pe TPOMO MOPOUOLO WE €KE(VO Twv Seed, Ugas xaL Lysmer,
xwplc Opwg va AdBet vaddm Tou TN SLdkpLon TV TomLKMOV eSmpLKDYV oUVONKGV O SLd-
@opeG KoTMYOPLEG. ZTINV MOpovo PEAETN TPOTLUABNKE N extl{unon Twv Eooudtwv oXe-
SrLaopot xotd Newmark-Hall Advw £EAAEWIME LxavomowunTLrav dedopévv yLo Tie £do-

QLKEC OuvOnKeg otnv OAN tng KoAopdtog.

4.2 Ohopato oxedLooHoD TV optlovilwv ouviotoonv katd Newmark-Hall yvia

v Kohopdta

To @doua oxedlaopod katé Newmark-Hall BooiCetalr otnv meptBdrAovoa TNG
(18)

edowpLxng kivnong , N OMOLO KOTAOKEVATETOL OTd TLG OVOUEVOUEVEC HEYLOTES
TLpég edopLxng emutdxuvong, o, TOXUTNTOG, V, KAt petddeong, d. To @dopa oxe-
SLoopot mpoxvmTeL and v nepLBdAiovoa tng edapLkng xivnong HE  ToAAcmAQOLQ-
OUO ME KATEAANAOUG ouvteAeotég evioxuong ot omoloL elval ouvéptnon o’ evédc
HEV TOVL kploLpov mocootol andofeong, D, ap’etépov de Tng emLBuunTAG TLBAVO-
tog un vnépBaong. Tl eEQLPETLKG HLkpéc 1) HEYAAEC TEPLOBOLC N POOUOTLKT
xaproAn Telvel avtlotouxa otn péyiotn edapikh enLtdxuvon i otn péyLotn edo-
oL petdOeon.

MeToED Tov peviotwv eSopLxiv mopoptpwy €xouv BpebBel ctoPepés oxtoeLg
avoAoyLoG TIou EXOUV TIPOKEL @G MEOEG TLHEG amtd 14 OELOpOUG TIOL KOTaYPAPNKOV
oTLG HTIA“Q). O tuneg twv otabepdv oxéoewv avoroviog mou xpnolponoLrienkay
oV TOPoLoT HEAETN, YLO TLG OPLTOVILEG OLVLOTOOEG TG X{vnong xaiL LoxUouv

via 6¢oeLg He cAAovBLokéG artoBEceLe kaL pntpikd méETpwuoa elval:
Vv
-_— =6, == 122 an/sec/g (4.1

Zrov Mivoxa (2) blvovtaL oL cuvteAeoTég £vIioxuong mou XENoLponoLHOnNKav
YLQ TOV UTOAOYLOUO TNG QOOHOTLKNAG NeEpLBAAAovong xatd Newmark-Hall, yia mooootd
xplowung andoBeong, D = 0.05 xar &0 mBavdTnTeg Un vnépBaong, 50% xau 84,1%
(néoco @houa koL péco @dopa ovv ML TunLk) amdxkALom).
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H omouBaLdTnTa Tou QAouaTos oxXebLoouoy EXEL amd KaLpd aveyvopLoBe(
T600 oV £€pevva G600 KOL OTLG EPOPHOYEG OTN OELOMLKA pnxoavikry. Ta gdopota
oxebLaopol amoteAolv To Baoikd otouxelo xaBopLouod Twv cOyXpoVWV (15(16)(17)
QVTLOELOULKWV KOvVOVLOUGV. wotd ghopota oxedroopod elvar exeiva mov mpotd-
enxav and toug Seed, Ugas koL Lysmer (1976) xat toug Newmark xau Hall (1982),
To TeAevtaio mpoéxwpe pe TPOMO mopduoLo pe exelvo twv Seed, Ugas xal Lysmer,
xople Opwg va AdBer vnddm Tov TN SuLdkpLon TwV ToMLKOV £BCPLKLV CUVENKLV Ot HLE-
@opeg katnyopleg. ZInv nopoloo PEAETN TPEOTLUNONKE 1 exTlunon Twv @UOUdTWY OXE-
dLaouol kot Newmark-Hall Advw €AAELIMG LxavomownTLKOV BeBOoHEMOV VLA TLC €80~

OLXEG ouvBnkeg otnv nOAn the Kohopdrac.

4,2 Ohouoto oxXeBLOOHOU TV opLiovtwv ouviotwowv xotéd Newmark-Hall via

v RoAoudta

To dopa oxedlaopod xaté Newmark-Hall BaociCetalr omnv meptBAA OLCO TNG
(18)

edopLxne xivnong , N OTOLO KOTAOKELALETOL OMO TLE OVOUEVOUEVEC MHEVLOTEC
TLHEG ebapLxng emLTaxUVONG, Q, TOXUTNTOG, V, XaL METdBeong, d. To @dopa oxe-
Sraouot mpoxvmteL and Tnv mepLBdAMovon TG edopLkhg Kivnong HE  moAAcmAaoLa-
OO HE KOTEAANAOUG OUVTEAEOTEG evioxuong oL omolot eival ouvdptnon o’ evée
HEV TOL Kkplotuov mooootold andoBeong, D, op’etépov 6e Tng embuuntic mLbovo-
tog un unépBoong. I'ta eEOLPETLKA HLKPEG N MEVOAEG TEPLOBOLE N @aOUaTLKA
xoumoAn telver avtlotouxa otn péyLotn edapik emLtdxuvon 1 ot péyotn eda-
QLK petdBeon.

MeToED Twv peviotwv eSapLxiv mopopétpwv £xouv Bpedfel ctoBepéc oxEoeLs
avoAoyiog mou EXOUV MPOKMJEL G HEOEG TLHEG and 14 OELOPOUG TIOL KOTOYPAPNKOV
OTLG HI'IA“Q)

OTNY TOPOLoR HEAETN, YLO TLE OPLTOVILEG OUVLOTOOEG TNG KLVNONG KoL LOXDOuV

. OL Twég TV oTtaBepmv oxéowv ovoAovLog IOV XPNOLUOTOLHBNKaY

via B¢oeLg pHE oAAOLBLOKESG amOBEoELS KoL UnTPELKO TETPWUO ElvaL:
v
-— =6, - = 122 an/sec/g (4.1)

Ztov MMivaxa (2) bivovial oL cvvieAeotég evioxuong mov Xpnoipomothenxoy
YLO TOV LTIOAOYLOMO TNG @aouatixig mepLBAAMovong katd Newmark-Hall, yia mocootd
xplowung amdoBeong, D = 0.05 xaL 600 mbBavdtnteg un vnépBaonc, 50% xau 84,1%
(uéoo @houa xaL péco @houa ouwv Lo TumLkh andxAlon).



- -

Mivoae 2. TLHEC TwV CLVTEAEOTWV evioxvong xoatd Newmark-Hall yLo mooootd

xplowung omdoBeonc, D = 0.05

MubavdTNTA 1N ZuvteAeoteég  evioxuong
unepPoong (%)

Envtéixuvon ToxOnTa MetdBeon

50 2.1 1.66 1.40
84.1 (10) 2.67 2.32 2.04

-+ Zrov mivoxo (3) 6{vovtoL oL HEYLOTEC edopLKEC emLToxXUVOELC pE BAon TLC
OMOLEC XATOOKELAOONKAY Ta @AoMoTa oxedroopod katd Newmark-Hall. Ov tipéc
(20)

QUTEC ANEONKOV anm® HEAETN YLO TN OELOULKT emLkLvduvotnta tne Koropdtoc

*

OOVTIYHEVES Of UEOCEC QVOUEVOUEVEC TLUEC.

MMivokae 3, TLUEC HEYLOTWV £BOOLKIV ETLTOUXUVOEWV a(c:m/secz) via xpbdvoue Bempn-
onc T=50, 100 €tn xaL nLbavdétnteg vnepPBaong PT=0.30, 0.10.

N’T 0.30 0.10
50 181 264
100 221 314

Zra oxnpoata (29), (30, (31) wxou (32)6ivovrar ta edouata oxedLoouod opLfovtiwv
ouviotwotwv kot Newmark-Hall yia mocootd xploiung amdoBeong, D = 0.05, via
xpdvoug Bswpnong, T=50, 100 £tn koL mbavoétntes umépBoong PT=0.30, 0.10. Zta
noportdve oxiuata oxedLdoviol TauTOXpova To HECO @Aoua KoL TO HEoo @doua ouv
HLa tumukn andkAwon (1 o).

4.3 Juyxploerg pe ovéroyo mLBovoAoyiLkd @douata andxpLonc-Tlpotelvopeva
OAoUOTO OXEDLOOUOD

s XE HEAETN OXETLKT UE TN OELOULKN entxuvduvotnta tng Kodoupdtoc (20)

nedavoAoyLkd @douata andxpLong yia xpdvoue Bewpnong, T=50, 100 étn, ue mLBavéTn-

Slvovtat
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R

teg vnépBaong, PT= 0.30, 0.70. "EyiLve ovyxpLon TwV Ropomtéveo @oopudtev HE Ta
avéAova @aopata OXESLaoUOU oL EXTLUNBNKOV otV mopolioa ueAétn n onolo @alve-
TaL ota oxXnuata (33), (34),(35) xat (36),H obvkpLon auth €6eLke 6tL To pEco
@doua kot Newmark-Hall elval cuvinpntikdtepo omtd To pEoo GAoH TIOU TPOEKVYE

pue Bdon To e%niprKé povtédo avovwyng (scaling) goaouotikev Tipdv tev Trifunac
2

xat Anderson via OAEG TLE TMEPLOBoVE., TOUVOVTILOV TO QACUX OXEDLOOPOD XKOTd

Newmark-Hall pe muBovdéthta un vnepBoone 84,1%, €XeEL XOUNAOTEPEC QOOUOTLKEC
TLHEG YL TLC HLxpEG mepLddoug uExpL meplmov 0.4 sec and 10 avt{OTOLXO TOU
@aopatog xatd Trifunac-Anderson, evid via pevoAUTepeg mepLddoug elvol yevikd
CUVINPENTLKOTEPO.,

ZT0 TOPOTIOVY OTOTEAEOUATA UNIELOEPXOVTOL opkeTEe ofeBardtntec. H pelwon
ToV oBERALOTNTWV CLUTOV 7oV Ba TPOKVWEL ot TIOPOTEPT HEAETN KOL £PEVVC TIPONOMVIC
B odnyNoeL 0t TLO OELOTLOTO GACUATO OYeBLACHOD YyLO TNV TOAN TnG Kohopdtoc.
T'lo Tnv IPOTaON CUYKEKPLUEVOL @AoUaToC oxedLaopol elvat oavaykoailo vo ywwplZeL
0 CUVTIGKTING TNG OXETLKNG TMPOTOONG TN XPNOoN yLa TNV onolo mpooplleTtaLr TO €V
AOYw @dopa, Emeldn n xpnon autn dev elvol yWwoTh OTOUG CUVIGKTEG TOU TOPOVTIOG
koL AopBovopevou undn OtL oL xpovikol mepLopiopol Tng HEAETnG Sev emLtpEmouv
TopaEPR SLEPEVVIOELG, TPOTELVETAL TO HECO QACUO OUV LG TUNLKR OmOKALOT TOU
@aonatog oxedroouo katd Newmark-Hall we €va ouvinpntixd @dopa oxedLoouol
YEVLKNG xpriong.
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TYMIEPASMATA - TTPOTASEIZ

1.

O oeloudég tng 13ng Zemt., 1986 tng Kohapdtoc, av koL PLKPOTEPOC
oe uevebogc and Toug oeLopols Tng Beo/vixkng (1978) xav tne Ko-
pivoov - AAxuvovibov (1981), mpoxdAeoe onpovtikd EVIOVOTEPEC
OELOULKES EMLBOPUVOELG OE OPLOMEVEG TMEPLOXEG TG MOANC am’6,TL
npoxéAeoov otn Oeo/vikn kal KépLveo, avtiotoixa, oL Svo mpoava-
oepBevteg oeLopol. Autd opelAstal katd xOprLo Adyo oTn puLxph
anodotaon g Koaapdrtag omd tnv eotla Tou xOPLOU OELOUOD - TE-
pimov 15 km - koL v oxbua pLkpdTeEPN omdoTaon TNC ond TV
€0Tlo TOUV pEYOADTEPOL peTaOELOMOD - nteplmov 11 km. SuvykpLTixd
HE TO oeLoud Tng Oeo/vikng, n @oopatikh £vtaon Tne Sdvnonc otnv
Kohopdra, omog mpoximter amd tnv xataypop tov ITEAK, fitav 2
€0 3 POPEC HEVOADTEPN amd Tn @oopatikh &vTaon The Sdvnonc mou
Kataypagnke otn Oeo/vixn vid LdLonepLddouve pLxpodtepec twv 0.8sec.
Zto dudotnua autd mepLExovTaL oL BepeALddeLe LSLoneplodoL oxe-
66v OAV Twv KTLPLwv Twv 500 TMOAEWV.

H Bpaxela dLapkeLla Tou LOXUPOD TUAMOTOC TS edapLKNC Kivnong

- 2.5 sec meplnov - avTLoTABULOE TN HEVEAN QGAOUOTLKY £VTaon KoL
0e ouvbuaoUO HE TN OUUBOAN TWV TOLXOMANPAOEWV OF KTLOLA OTA.
OKUPOBENRTOG, OL OMOLEC av KoL XOTH KOVOVO CtyVOOUVTOL OTOV ovVTL~-
O£LOoULKO UMOAOYLOUO €V TOUTOLC OUMBAAOUV Ot peydho Bobud otn
Suoxappla TG oLkodoufic koL OtV anoppdgnon oeLouLKiC EVEPYELOC,
fAtav oL xUpLoL AdyoL vid Toug omolovc N KoTOoTEOoER Bev HTav
moAD pevoAUtepn. H onuaoia g 8idpkelag (i Tov apLbuod Twv xi-
XAWV TNG EVOAAOOOOUEVNG POPTLONG) OTNV KATOOTPENTLKOTRTO £VOC
OELOUOD TPOKUNTEL KoL Ot TO YEVOVOC OTL TMOAMEC KATOPPEDTELS
gvivav katd Toug 00 MEVOADTEPOUG KaL OMUOVTLKG aoBEVESTEPOUC,
OUYKPLTLKA TPOC TOV KUPLO OELONd, HETOOELOROVC.

Ta xapaxtnprotixé Tng oetoukng 8évnone tng Kodowdrog - évraon,
BubpkeLa koL TEPLEXOUEVO GUXVOTHTWY - cvTavokAODV TO péyvedoc

~TOU OELOUOL, TNV KOVTLWA andotaon Tnc ROANC oamd tnv eotlo KoL

TLC TOMLKEG EBQPLKEG OUVOMKeEG, oL omoleg poli pE TO unXavVLouod
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VEVEONG KaL TO UAKOG BLAPPNENG TOL PAYUOTOS QNOTEAOUV TOUC Ka-
B0oPLOTLKOUG TOPAYOVTEG TNG KOTOVOUNG TWV OELOULKAV EVTAOEWV
otLg dSubpopeg mepLoxEg NG mOANG B yopw and auth.

H obuntwon twv nepLdbbuv oTLg onoleg mopatnpeltal pua peydin
OLXHA TWV @OOPGTWV omOKPLOTG TWV OUVLOTWOWV TOU KOPLOU OELOHOU
xat tov xUpLov petaceLopod ( 0.32 sec ), elvar evBeilxTtikh pLéc
EVTOVNG €mLdpaong Twv TOMLKOV ESmPLKOY oUVBNKOV,

H opybvwon xau xpnuatoddtnon evog HLKTOoOU EMLTAXUVOLOVPXIWY OF
€0vLKN xAlpoxa To onolo Bo xoAlTTEL akpaleg ouvBnikes BepeAlwong
(£daxpog-Bpdxoc), 6o emLTaAXOVEL TOV EMTAOUTLOMO TNG TEAmETaS Se-
SopEvv Loxuphv edopLxbv KLVoewy otov EAAnvLkd xbpo xal Ba
OUMBGAAEL OE LxavomoLnTLxd Badud otn yvhon TG dLopdpeuons e
eBoOLKNG KLvNONG OTLE BLAPOPEC KATNYOPLES eDIpin', SXETLKN WMEAE-
N VLG TO oxedLooud eBvikod dixThov emLT/gunv €xel NON exIovmBel
oto 1 ((22) .

To mpoteLvouevo @dopo oxedroopol xatd Newmark-Hall otnv mopov-
oa peAttn (péoo @douo ouv pLo TUTTLKY andkALon) elval YEVLKAC
xpnonc. H miBoviy oxedlaon NEPLOOOTEPO NMPOOBEVT LKAV (PACUAETWV
oxedraopov anartel mopomépa SLepeuviioeLg xal peAéTn dAwv exel-
VWV TV TIOPOHETPWYV TIOU KaBoplTouv TLG HEANOVTLKEC eDopLKEC KL~
VNOELG otV TOAN TG KoAOUATOoG (VEOTEKTOVLKG EVEPYA privuoTa
otnv evplOTEPN MEPLOXN, OxEoELE omdoBeong ebapLxdv mopoapéTowy,
TomLkEG eDOPLKEC OUVORKEG K.A.T.).
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BAND PASS FILTERED BETMEEN 0.10 - 0.30 AND 30. - 32, WZ
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