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7. AAAMEZ : KATANOMH twv BAABQN, EMIAPAZH Ttou
EAA®OYZ ka1 tng TOMOIPA®IAZ

7.1 Meraocsiopikég Maparnprioelg, Mewrexviki Epeuva

H trepioxj Twv AJauWv, ammroTeAEi TEPIOXA HE  XAUNAR
TTUKVOTNTA B6UNoNG. EkTelvopevn mepimou 1200 m og pnkog kar 300
m o€ TAdTog, Bpiokeral SiTAa OTO onueio 6TTOU TO Papdyyl TOU
KneiooU Ttrapoucialel péyioto BdBog¢ kai amértoun kAion. Ta
TEPICOOTEPA KTipIA OTNV £V-AGYyW TTEPIOXA EiXxav karaokevaoBei kard
TNV dekaeTia Tou "70 kal aTig apxég g dekaetiag Tou '80. MNpokeira
Kupiwg yia OJudpopa £wg TETpadpo@a  Kripia wn)\ldpévou
OKUPODENPATOG, EVW UTTAPXOUV AIYOOTEG HOVOPOQPEG KATOIKIEG Kal
eAAxioTa TEVTAOPOPA KTipia BIOUNXAVIKAG XPNOEWG.

Ev yével, n Sounmkr moiéTNTA OTNV TEPIOXH TWv AdApwyv
KPIVETQI WC GX! XEIpOTePN (), Iowg, kKal KaAUTEPN) amd TNV avtioToixn
moI0TNTA KTIPiWv TToUu Ppiokovtal g€ AAAEG TTEPIOXEG WETAEU TOU
Kévtpou TA¢ ABRAvag kai Tou £MIKEVIPOU TOU GEIOHOU (OTTWG TT.X. TO
Kauarepd, n MetpoutoAn, kai 1o MePIOTEPI), O1 OTTOiEG KEivTal OF
foec | ka1 pIKPOTEPEG arrooTdoelg amd 1o emikevipo. H évraon oe
QuTEC TIG TPEIG TTEPIOXEG DEV UTTEPERN oTnVv KAipaka Mercalli Tnv Tipn
MMI = VII ¥ (ouykpivopevo pe Tnv MMI = IX™ Twv Adapwv), evw
utrnpav  poévov 500 avlpwtriva Buuarta oe pia kar povadiki
katdppeuon Kripiou. (O cuvoAIKOG TTANBUOHOG TWV TTEPIOXWV AUTWV
mANoIddel TO WICO €KATOUHUPIO.) AVTIBETWG, OTIG Aﬁdp'sg (He
OUVOAIKO TTANBUOWO Tepi TIG 3.000) n KATAPPEUoN TPIWV KTIPIWV
BiounxavikAc xpriong ka1 d0o KaToikiwv TPokdAeoe Tov Bdvaro 18
avlpwITwy, Kal Tov £YKAWRIONS OekGAdwv AAAWV TTOU EUTUXWG
dieowenoav. MoAAG GAAa kTipla, €iTe KaTéppeuoav (Xwpig va £xouv
euuara), ite Trapouciacav cofapotareg BAABeg OTO 100YEIO TOUG
(ouvABw¢ KTipla pE TTUAWTA) Kal kpiBnkav karedagiotéa. H Bfon
Tou¢ amreikovileTal aTto ZxApa 7.1(a). To wARB0G TWV 0pdPWV Kai 0
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XpOvoc karaokeung Tol kTipiou deixvovral ota ZxAupara 7.1(B) kai

7.1(y), avTIOTOIXWG.

ZTOUC XAPTEC TOU Zxrpatog 7.1 gival eugavég 6T o1 BAGReG eivai
gvrovoTepe¢ o€ SUo TouAdyioTov Bfceig: pia akpifwg OiTAa oTnv
TTapeld ToU TpavoUg (HeTaglu evog i OUO OIKOBONIKWY TETPAYWVWY) -
-- @éon 3, kai pia oe améotaon 200-300 m --- ©fon 2. Mikpég

povov BAdReg raparnprionkav ot evdiaueon amoéoTaon.

Ma va oAokAnpwOei n eikéva, Oeixveral pia XapakTnpioTiKn
Katdppeuon kripiou otnv Pwroypagia 7.1, evw oto ZxApa 7.2
armmeikovifovral oKapiPnUaTikéG Touég BUO KTIpiwV TTOU KATEPPEUCAV

oTIG Ofocig 2 Kal 3.

Tomroypa@ik MeAETN TAG TepIoxXA¢ (Trou Bie€ixén umd TNV
kadodriynon pag amdé 10 TuApa Tomwoypdewyv Tou E.M.I1., MdpTtiog-
Atrpidiog 2000) katéAnge omigc Ovo Topég (M-M' & K-K') Ttou
deixvovral oto ZXAMa 7.3 (BA. emiong ZxAua 7.1(a)). H eAappwg
£€16QVIKEUMEVN YEWUETPIA TTOU XPNOIMOTIOINONKE KATA TIG AVAAUTEIG
deixveral emiong oto oXAua auTto. Eival epgavry: 1o BaBog Twv 40 m
Kal n oxedov 2:1 (= uAKoG : UWog) kKAion Tou TTpavoug TAG xapddpag
(PwToypagia 7.2).

H yvewtexvikn €peuva trig mepioxng Oi1e€nxén amd 1o K.E.A.E.
Kai  mepieAduBave  Béka  yewTpnoelig e dokipég  SPT  Kal
epyaotnpiakég dokipéG. OkTw amd autég Tpootyyioav 1o BAGog Twv
35 m, evw o1 uréAoire¢ duo mAnciacav Ta 80 m. Eppeonv £voeign
yia heyaAUtepa BAan édwoa d0o yewtprioelg 150 m Badoug 1oy
gixav die€axBei oro umé-karaokeulv OAupmmakéd Xwpid, 1.5 km
Bopelo-duTiKG TWv Adaupwv. EmimAfov, TpoodiopicOnkav ol
TaxoTnteg d1ddoong TOoU diaTtunTiKOoU KUpartog Vs péow OOKIHWV
Crosshole o€ T€ooepig BEoEIC.

H yevikl €ikéva 1Tou TTPOKUTITEI ATTO TNV YEWTEXVIKA £peuva

ATTOTUTTWVETAI JEOW TOU ZXAMATOC 7.4, OTO OTTOi0 TTApouTidagdovral ol
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TUTTIKEC TIHEC Nspr KO Of TAXUTATEG Vs (YIQ HIKPEG TTAPAUOPQUOEIS)
yia Ti¢ ©éocig 1, 2, kai 3 (BA. LxApa 7.1(a)). EEayovrai ta akéAouba

cupTTEpAopaTa:

¢ OAgg o1 Kataropég amoteAouvtal amd evardaodpeva £6a@ikd
OTPWHATA  IAUWBOUG  QUPOXOAIKOU  Kai  QUHOXOAIKWOOUG
apyilou péExpl Badoug 20 - 30 m amd TNV £MQAVEIA. ZE PEPIKEG
YEWTPNHOEIC EVTOTTICOVTAl TTaPEPBAAAOPEVA OTPWHATA WAUUITN
n Hapyag.

o YTdpxel adpr] ToOIOTIKA cup@wvia HeTagl Twv TIHWV Nspr Kal
Vs, Qv Kdl N Tapoucia Tegayiwv acBeoToAiBou o€ opiopéva
oTpwHata odnyei o TAaouariki avgnon Twv TIHWY Nspr Kai
OUOXEPAIVEI TNV TTOOOTIKI} CUOXETION.

o H mpooeyyioTIKA péon TaxunTd, Vs, TWV ESAPIKWV

CTPWHATWY YIA TIG TREIG Béoeig Didovral oTov livaka 7.2:

Mivakag 7.2

MpooeyyioTikéS péades mipés TS Taxurnrag 6iadoons
olaTUNTIKOU KUUAToC yia TPEIC BEoEIiS OTIC AdAUES

Ofon Vs Otwpoulpevo
(m/s) Maxog (m)
1 500 30
2 400 30
3 340 30

O1 Tipég autég civar evdeIKTIKEG TTOAU OKANPAG (Gfon 1), amAwg
okAnprc (©éon 2), kar peTpiwg okAnpAg (Ofon 3) edagikig
Kararopng. Znueiwveral OT1, olupwva pe TiI¢ diardageig Tou
TPOTUTIOU avTioEIoUIKoU Kavoviopou NEHRP 1997 (BA. Dobry et
al 2000), Ta €daen oTi¢ Bfocic auTég avijkouv oTIg Katnyopieg C
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(TTOAU oTIpPPG £Bagog : 360 < V(m/s) < 760, Ngpp > 50), kai D
(oTippo £B5agog: 180 < Vi (m/s) < 360, kai Ngpp > 15).

e MoAovéTti Bev evromioBnke Bpaxwdeg udRabdpo oTo BAGOG TWY
80 m, Ta oTpwuara KATw amé Ta 30 m mepiAapBavouv pHaAakoug
Bpaxouc (Mdpyeg kai appdAiBoug) pe taxutnteg Vs ~ 550 — 800
m/s.

7.2 MovodidoTare¢ AvaAloeig Tng ESa@ikig AmOKpiong

Ma va digpeuvnBei 0 pOAoG TTou evOexopévwg diadpapdricav ol
e6a@IkEg ouvenKes oTnv aAAoiwaon TG £vTaong Kal TWV QACHATIKWV
XApakTNEIoTIKWV TAG eda@ikric dévnong otig Adaueg, diegnxbnoav
KaTapXdc MovodidoTareg 1000UVAPWG-YPAUHIKEG avaAUoeis Tng
Kuuatikic diadoong, pe xprion ToU Ku'ublka SHAKE (Schnabel et al
1973). H peiwon 100 pétpou BlaTpnRoewg KAl n aognon TNG
améoBeong UAIKoU, aufavouévne TAG diIatunTiKAG TapauépPwong,
dev mponABav amo TeEIpAPaTikéG HETPAOEIG, AAAG ATTO EPTTEIPIKEG
KapmoAee ¢ PiBAloypagiac (Vucetic & Dobry 1991). O1 £8)
mpoavagepBbeiosc  osiopikég  Sovroeig  [ZxAupara  7.5(a),(B)]
xpnoipomoienkav wg dicyépoeig rock-outcrop yia KABe pia amod Tig
TPEIC Bf0¢€Ic TOU IXAMATog 7.1(a).

MapariOevrar POvov HEPIKA TUTIKG amroTEAECHATA yia TNV
Oiéyepon KEAE, pe tnv BonBeia Twv Zxnudrwy 7.6 (yia tnv ©£on 1),
7.7 (yia TV ©fon 2), kai 7.8 (yia Tnv ©éon 3). Kabe éva amd ta 1pia -
oxfipara ocuykpivel TiIC Jieyépocig otV BAon HE TIG EMIQPAVEIAKES
XPOVOIOTOPIEC EMITAXUVOEWG KAl TA AVTIGTOIXA QAocpara, Evw emiong
amelkovigel kai Tov Adyo Twv  @aopdrwv Fourier ("ESagiki)
Evioxuon"). E¢ayovral Ta akdAouBa cuptrepaopara:

a. H ©éon 1 (6mou karéppeuoe 1o KTiplo ‘Fourlis’ ye 8 avBpwmiva
B0para, To 8¢ £3aQog tival TO OTIPPOTEPO TWV TPIWV BECEWY),

mapoucialel évav utroloyicigo Babuodv evioxioewg. H péyiorn
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emrayxuvon PGA kal ol @acparikég emraxuvoelg (SA) yia
mepI6doug T = T, < 0.30 sec augdavovral kard 30% TepiTTou, Evw
ot uwnAoTEPEG TrEPIODOUG o1 TipEG SA yia Tnv Bdon Kal Ty
EMIQAvEId OuykAivouv, Kal ouCIaoTIKWG TauTtifovral. H povn
S1apopd PETAEU TWV ATTOTEAEOUATWY TWV S1aPOpwWV avaAloewyv
givar 071, yia 1i¢ dicyépoeic TEMBLOR kai SPLB, n mepiodog Ta,
mépav TS otroiac n edagikn evioxuon eivar achuAvn, augaverai
oe 0.50 sec Tmepimou. To yeyovog autdé Oa amoreAoloe

onuavrikérarn diagopd yia Sidpopa £wg TETpadpo@a Kripia.

. H ©éon 2 (6mou katéppeucav Ta Kripia ‘PAPAN’, ‘TIPOKOZ’, kai
OUo karoikieg) éxel £dagog mio paAakd amd tnv Ofon 1. Asgv
atmroteAei €KTANEN Aoimdv, 10 OT1 O QVaAUCEIG TTAPOUCIAgouV
HEYAAn evioxuon oOf peyaAlTepo  eUpog  TEPIGdwv. O
uttoAoyioBeioeg TIHEC peyioTwv emTaxuvoewv PGA Kupaivovral
peTagu 0.40 g — 0.50 g, kai n 8¢ péyioTN PACUATIKN EMITAXUVON
SA mAnoialsel Ta 2 g ot mepiodo T =~ 0.22 sec. Epgavwg,
avamTioosTal  ouvlnkn Weudo-ouvtovIoOHoU ©' QUTAV TNV
mepiodo: n deomdlouca Trepiodog TAG £BAQIKAG OTAANG (Ts =
0.22 sec, amé Tov ZuvteAeoT Evioxuong tou ZxAparog 7.7)
oxedov guuTritrtel ue Tnv deomdouca mepiodo TG Sikyepang (Te
~ 0.20 sec). OI karaypa@eioeg METACEIOPIKEG OOVNOEIG OTO
kTipto ®APAN @aivetar va empBepaiwvouv -tnv deomdlouca

mEPio0O0 TWV povodIAoTaTWV aAVaAUTEWV.

H ©éon 3 (dimAa ornv xapddpa, Omou -KATEPPEUTav TTOAAG
KTipia) €ival n Mo paAakry améd TG TPEIG BEoEIG. To gaoua ToU
HOVODBIAOTATOU GUVTEAEDTH evioxuong ep@aviler Eva PEYIOTO OTNV
mepiodo T =~ 0.42 sec, mou eppnvederar wg n deomoéfouca
10101TEPiIOBOG Ts TAC £dagikA¢ amdébeong. YmevBupiletalr 611 Ol
mepIoooTepe amd TIC Oleyépoeig rock-outcrop €xouv TTOAU
MIKpOTEPEC Oeomolouceg mepiddoug, Te ~ 0.10-0.20 sec.

TUVETTWG, avapéverar pikpRl 4 kai pndeviki adgnon Adyw
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gdagoug oTic TiHég PGA kai SA yia wepi6doug T < 0.25 sec,
YEYOVOC TTOU £mMIBERAIIVETAI aTd Ta povodidoTarta amoTeAéopara
TOU ZIxfpartog 7.8. Amevavriag, o OITAACIQON6C TWV TTAQTWV
Fourier mrou epgaviderar yia 10 eupog mepi6dwv 0.30-0.60 sec,
8a utropolos va gival onuavtikég av n Oifyepon fATav mAouoia o
OXETIKWE JAKPOTTEPIODEG CUVIOTWOEG. AUTO CUMBAIVEl KUPIWG UE
TIG Karaypagég 10Trou SPLB, TEMBLOR, kai CHOLAME.

Mia TmoloTik} oUykpion Twv £daQIKWV EMTAXUVOEWY OTNV
gmIQAaveia (XpovoioTopieg Kal gaopara) mmou TPORBALPONKav yia Tig
TPEIC UuTO-e€éTaon OEoelg UTOBETOVTag HOvOoOIAoTATN KUMATIKA
Si1Gdoon pe TNV TaparnpenBeioa évracn BAapwv oTig Addueg, aAAa
Kal HE TIC Kataypageioeg dovhoeig oto kévipo TAG ABrivag, odnyei
ota £§\¢ cupTEpaopara:

a. yila v ©éon 2, o1 povodidoTara E£0APIKWG-EVIOXUMEVEG
dovAosig cival 10XupOTEPEG amd KABe karaypagn, (OTO
kKévipo Tn¢ AORvag) «kalr givar  ouppatég  pE TNV
maparnendsioa uynAi ouykévipworn BAABWY oTNV TTEPIOXN.

B. yia Tic ©éoeic 1 kai 3, n povodidorarn edAQIKh evioxuon,
mapoAn tnv onpacia g, dev Ba propouoe amd povn NG va
EPUNVEUCEl TIC TTAPATNPACEIS --- KUPiWG Yia Tnv ©fon 3, n
omoia amoteAei pia amd T mALov Evrova TTAnNyeEioeg
TTEPIOXEC OTOV OEIONO TG 7—9-99.

Omwg Ocixverar  omnv emdpevn evotnrTa Ot TPOOBeTn evioxuon
TPOKUTITEI Kl AOyw JISIACTATWY KUPATWY TTOU TTPoEPXOovTal amo 1o
TOTTOYPAPIKG avayAugo T1i¢ xapddpag Tou Kneicoou.

7.3 Aididorarn MNpooopoiwon Mpavoig kai Xapddpag

O1 di1didoTareg avaAuoeig Kuparikig diadoong Oie§rfixdbnoav pe
Tov KWOIKa TETEPAOUEVWV OTOIXEIWV ABAQUS (Hibbit et al 1997). To
TPOCOMOIWHA BACIOTNKE OTIC £BAPIKEC 1016TNTEG TTOU TTEPIYPAPROAV
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o710 ZXAMa 7.4. Ocwpouvtal emimeda diatunTikG Kopara SV, pe TIg
£€1 rock-outcrop xpovoioTopieg £miITaxUvoewg Tou ZXAparog 7.5(a)
va meplypdgouv Tnv difyepon otnv Baon. EmimAéov, pye oTOXO Hia
mAnpéoTepn  Karavonon TAG  KUPATKAG  ToU  TTPORARMATOG,
XPnoIMoToINOnke 0 KWdIKAg aopaTikwy oTolXeiwv AHNSE (Casadei
& Gabellini 1997; Faccioli et al 1997), evw Ww¢g TPOCTITITOVTA

KOparta SV eBewprnoav raApoi Ricker :
u(t)=1- 26t -1, )| expl- b(t -1, )*|

omou b=(z f,)’ HE f, TNV XAPAKTNPIOTIKA ouxvoTnTa, Kai f, N XPOVIKNA
oTIYHA HeyioTOoTTOINOEWG TOoU u(t). OI TTPOKUTITOUCGEG XPOVOIOTOPIES

NG EMTAXUVONG, di(1), £XOUV UTTOOTEI ETIKAIMAKIQ avaywyh O€ TIPEG

cuuBartég ue TIC OOVAOEIC rock-outcrop.

H Jiakpitotroinon ue wemepacpéva oToixeia tou Oididorarou
mpooouoiwparog decixverar oto IxApa 7.9. To diktuo arraprigeTal
ammd OKTAKOUBIKA TETPATTAEUPIKA Kal eEaKOBIKG TPIYWVIKA OTOIXEIA,
ol dlaoTdosI Twv omoiwv éxouv diarnpenBei katw amd 10 1/5 TOU
DEWPOUNEVOU MIKPOTEPOU ONUAVTIKOU PAKOUG KUHATOG, Amin -

Me okomd va eicax0ei peaAioTikd 010 ABAQUS n Si€yepon HEOw
TPOCTITITOVTOC (KaTakopU@ou 1} KekAIévou) kUparog SV, n @opTIion
emIBAAAETal HéOW piag €10IKAG TEXVIKAG, TAG "TEXVIKNS TWV Evepyd')v
Jeiouikwv Auvauewy” TTou TTpwTo-avamtuxenke améd Tov Bielak kai
ouvepydrec [Bielak & Christiano (1984), Loukakis (1988), ka1 Bielak
et al (1996)], kai epapudodnke amd TNV EPEVVNTIKA pag oudda. Me
QuTAV TNV TTPOCEYYION, TO TPORANUA TAG CEICHIKAG ammoKpIong £vog
didiGdoTaTtou £5a@IKoU oXNUATIOHOU HETATPETTETAI OE £va 10000VANO,
o6trou n TNy TOoTTOBETEITAI OTO £0WTEPIKO TOU TTEDiOU UTTOAOYIOHOU.
To mAcovékTnua TAC peBOdou eival 611, KaBwg n oelopik difyepon
eMIBAAAETAI aTr’ gUBEiag eviog TAG TEPIOXAS vBIaPEPOVTOG, TEXVNTA

oUvopa armaitoUvial yoévov yia tnv armoppdenon TAG EVvEPYEIAG
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aKTIvVOBOAIQC TOU OCUCTAHATOG. ZUVETTWG, 1EWIEIC amoppopnTrpEeg
dUvaral va ToroBeTnOolv 6 povov OoTa KaTakdpupa olvopd, aAAd
Kai otnv Bdon ToU Tpocopoiwuaro¢. EmimAéov, Ta ocuvopa autd
MTTOPOUV va TOTTOBeTRBOUV TOOO KOVTA OTnV UuTro-£§£Tacn Teploxn,
600 1 akpiBela TWv arroppoPnTipwy emTpimel. H duvardtnta auTi
emiTpémel TNV dlakpitomoinon Treplopiopévou BABoug, PEIWVOVTAG

KaT' autov Tov TPOTTO TO UTTOAOYIOTIKO KOOTOG.

H amdéoBeon uAikou o010 ABAQUS €ival Tutrou Rayleigh, mou
onpaivel 6m1 n améoBeon eivar guvdptTnon TG OUXVOTNTAG.
EmiTpoocBétwg, n  uoTEPNTIKR  CUUTTEPIPOPA  TOU  £0AQOUG
avTITTPOCWTTEVETAlI  TTPOCEYYIOTIKWG MEOW Hiag emavaAnmrikig
1000UVAPWG-YPAUMIKAG HEBOGDou. H mpayuarniki amdéoBecn UAIKOU
OTA EVTOVWC TTAPANOPPWTA Avw edagikd oTpwpara ATav TAG TAfewg
TOU 7% (TTOU QVTIOTOIXET 0€ OUVTEAEDTA Tro16TNTag Q = 7).

H OiakpiTotroinon pE QACHATIKA OTOIXEIQ yia ToV KwOIKa AHNSE
atoTeAsiTal  amd  pakpo-oroixeia, 10 KaBéva amd Ta oTroia
utrodiaipeital oe 16 HIKpPO-OTOoIXEid. To péyeBog ToU OTOIXEIOU EXEI
pubpioTei avdAoya pe Tto pAKOG KUpartog. H Oifyepan o010 AHNSE
ATTOTEAEITAI ATTOKAEIOTIKWG aTrd TTpooTimTovieg SV TTaApoug Ricker.
Atmroppo®nTikd ocUOvopa TomoBeTiBnkav otnv  Bdaon KAl oTaA
Karakopupa dkpa TOU TPOCOMOIWMATOS. H ouppBardétnra twv
ATOTEAECMATWY HETAEU TTETEPACHEVWVY KAl QACUATIKWVY OTOIXEIWV
atmrotéAece avaykaia mpolmddeon yia Tnv aglomoTia TNG HETETEITA
AETITONEPOUG AVAAUOEWCG.

7.4 Emwidpaon T1A¢ Tomoypagiag Kai T00 Edagoug
AtroteAéopara AiSidoTatwyv AvaAloEwy
H emidpaon 7100 €vidvou TOTOYPAPIKOU avayAugou (Trou
onuUaivelr: uR-emimedn smeaveia Tou £6agoug, 6TTWG CUUBAIVEl PE TIG
Xapadpeg, Toug AdQoug, Ta TPavA, K.0.K.) OTNV CEICUIKA arokpion

EXEl EMAVEIANUMEVWC ATTODEIXOET KATACTPETTIKA YIA TIG KATAOKEUEG.
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AuEnuévn ouyKEVTPWON TWV BAABWY KOVTA OTIG TTAPEIEG TTPAVWV KAl
Xapadpwyv, 1 Kovid oTtnv Kopu@rn AGQwv €xel Traparnpendei ot
moAAOUC ociopols: Miyagiken-oki 1978, Chile 1985, Southern
Germany 1978, Whittier Narrows 1987, Irpinia 1980, kai Eje
Cafetero—Colombia 1999. (BA. Aemrrouépieg otou¢ Ohtsuki & Harumi
1983, Celebi 1988, Kawase & Aki 1990, Siro 1982, Restrepo &
Cowan 2000).

Ymdpxouv  TOAAEG  evopyaveg  aTmmoOEigeic  TOTTOYPAQPIKAG
gvioxuong og aoBevr] evyével oeiopikd TepIBAAAovra, Kal PHAAAov
TTEPIOPIONEVEG OE IOXUPEC KAl KATAOTPETTIKEG CEIOHIKEG DOVNOEIS.
MeTag0 Twv TTapadsiyudrwy Tng SeUTEPNG KATRYoPiag: n Karaypaen
oT0 Qpdyua Pacoima kard 1o ogiopé Tou San Fernando (1971), dUo
Kataypagéc otov oeiopd  Nahanni (1985), kai o1 €KTTANKTIKEG
karaypapéc oro Tarzana Hill Nursery karG toug ogiopoug Whittier
Narrows (1987) kai Northridge (1994) (BA. Boore 1973, Leeds 1992,
Sanchez-Sesma 1985, Aki 1988, Shakal et al 1988, Bouchon &
Barker 1996).

Meydho TTARBOC AVAAUTIKWV KAl APIOUNTIKWY avaAUCEWV Kal
MEAETWV £XEI TTapdoxel amodeiéelg ¢ onuaciag Trg ToTToypPa@Ikng
emidpaong. MéBodol avaAloewg KAl KPITIKEG ETTIOKOTIOEIG YTTOPOUV
va Bpedbolv ota dpbpa: Wong & Trifunac (1974), Bard (1982,
1995), Bard & Tucker (1985), Aki (1988), Sanchez-Sesma &
Campillo (1991), Sanchez-Sesma (1991), Faccioli (1991), Finn
(1991). Navrwg, 6w karadsikvoeral amd toug Geli et al (1988), n
TauTéXpovn Emidpacn ETEPOYEVEIWV OTIG TaxuTnTeg Vs TOU
uTreddgoug (£6a@og kal Bpdaxog) Uropei va eival e§icou onuavriky,
av Kal 1o TeAsutaio Oev eival TARPwG TeKpnpPiwpévo (BA. emriong
Paolucci et al 1999).

H mepimrwon twv Adapwyv mmou £§eTaleTal edw TPOCPEPE! [ia
TEKUNPIWKEVR amédeifn ocuvduaopou emdpAcEwv Tonovpacpiag Kai
edagikng etepoyéveiag. Ta amoteAéopara TAG TTAPAMPETPIKAG
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digpedvnong pag  ouvowifovrar  ora  IxAuara  7.10-7.18.

ZUYKEKPIPEVQ:

To ZxAua 7.10 avagéperar otnv  BepeAiwdn TmepiTTTWON
OHOIOYEVOUC NMIXWPEOU ME TTPAVEG TTOU UTTORAAAETAI OE TTAAMIKN
diéyepon tumou Ricker (f, = 3 Hz). Ameikoviferal n karavoun g
KAVOVIKOTTOINMEVNG HEYIOTNG opIlovTiag (An) Kai Karakopu@ng (Av)
EMITAXUVONGS, Kard hAKo¢ TAC emgaveiag. H amréoBeon uAikou oTovV
nuixwpo Oiarnpeital oto emimedo 100 5% (HEon TR  TWV
HOVODIACTATWY  IGOBUVANWG-YPANUIKWY AVAAUOEWV), &vw N Vs
eBewpnBn ion 550 m/s, TUTIKA TIPA yIA TIC OTIPPEG apyiloug Kal
MAPYEC TOU  ocuvavthenkav OTIC OCEICUOTTIANKTEG  TTEPIOXEG.
ATtrodeikvUeTal OTI UTT' QUTEG TIG CUVONKEG n ToTToypa@Ik £midpaocn
givar gev aiodnTh, aAAd OxI onuAvTIKA yia KAaTakopupwe diadiddueva
SV kOpara: o1 opifOvTieg emITAXUVOEIG, An, augavovtal mepitrou 20%
og pia ¢wvn 50 m amd v Trapad TOU TTPAVOUG, O€ oX£on HE TIG
avTioToixeg TIHEG eAeuBépou mediou, evw TrapdAAnAa avamTuooeTal
Katakoépu®n mTapaciTikh ocuvicTwoa Ay ~ 0.20A4 . OpoAoyoupévwg
TAviwg, N Oouykekpipyévn emidpaon civar e€aptnuévn amd TNV
ouxvotnTa  n £uplTNTA QPACHATOC TTOU XAPAKTNEIJEl TOV TTAAMO
Ricker iowg dev Tovidel apkeTd TOV TIBAVWEG ONUAVTIKO POAO HEPIKWV

CUXVOTHTWV.

To ZxAua 7.11 karadeikvuel OTI O€ TTOAUCTPWTO HECO TTOU
avTioToIXEi oTo £0a@ikd TPoPiA (katatopn) TAG ©€ong 2 (aAAd pe TNV
i01a yewperpia kar Tnv idia eaitnon 6mTwg autég Tou Zxnuarog 7.10)
n Wéylotn evioxuon @Odvel oto 1.35 yia TNV opIdovTIa EMITAXUVON,
aAAa peiwveral Taxurara Herd@ 50 m amwd Tnv TapeId Tou wpavoug. H
Karaképuen cuvictwoda, Ay, Tpooeyyilel To 0.20 Ay, YmevlupileTal
oTI 066nkav ot kdBe eda@Iké OTPWUA Ol 1G00UVANWG-YPAUMIKEG
1I0160TNTEG, ME TNV améoBeon uAIKoU va Kupaiveral HeTagl 4% kai 7%

oTa avw 30 m.
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TNMEIWVETAl OTI 01 AVWTEPW TIPEG TOTTOYPAPIKAG EvioXuong ival
TTOIOTIKWC KAl TTOCOTIKWS TTAPOHOIEG HE QUTEG TTOU avagépovTal yid
amoTopo Tpavég, kKAicewg = 1(0ywog) : 2(mwAdrog), amd Toug Ohtsuki
& Harumi (1983), yia mpoomimTov apuoviké kUpa SV uAKoug
KOHaToG A = 2H Kal A = 4H. ZTnV TEPITITWON HAG, YIA TIG KEVTPIKEG
ouxvornteg ToU Ricker f = f, + 3f, (6TTou f, €ival n XapakTmpIoTIKA
ouxvotnra), Ta Seomwodlovra prkn KUPaTog Kupaivovral petagu A = H
=~ 5H, mapoépoia dnAadn pe 6ca mepikAgiel To eupog Twv Ohtsuki &
Harumi, yeyovo¢ 1rou utroBeikviel pidv emiTuxnuévn ouykpion. Agigel
gmiong va avagepbouv Tta supApara Twv Wong & Jennings (1975),
cUppwva pe Ta omoia n emidpaon THG Tomoypagiag (KUAIVOPIKA
xapadpa) givar gvrovoTepn yia appovikéG HOVIUEG (steady-state)
OIEYEPOEIC YIa WAKN KUMATOG A ouykpioipa pe 10 TAATOG TAG
xapaddpac B (mou icoutar pe 2H). O1 ev-xpbvw emAvoeig dev
mapouoidaouv 1IG1AITEPpWG €vTovn TOTroypa@ikl evioxuon, evw Td
gEAAOTIKA QAopaTta amokpiong eugavifouv TNV MIKPOTEPN EvioXuon,
Kai pévov oe uywnAég ouyxvotnrteg (Aki 1988). Omorte, yia va
emBeBaOOUUE OTI Ta CUUTTEPAoHATA pag dev Ba uTEpBAAAOUV WG
TPOG  TIC TOTOYPAQIKEG  €MIOPACEIG, TTAPOUCIAJOUME  APKETA
QTTOTEAEONATA  XPOVOICTOPIWV KAl OUYKPIVOUHPE Kupiwg €AAOTIKA

gaopara arokpiong.

XpovoigTopieg emITaXUVOEWS yia OUO ETIPAVEIAKA ONUEia, O X
= 10 m ka1 x = 250 m amé tnv mapeid ToU TPAVOUG, CUYKPIVOVTAI HE
TNV ociopikn Oifyepon otnv Bdon ota IxApara 7.12 — 7.17. O1 1peIg
wePITTWOoEIG Jlagépouv povov wg Tpog Tnv duoTunagia Kal Tig
01a0TACEIC TWV 'opICovﬁwv £0APIKWY OTPWHATWY: AVTIOTOIXOUV OTIG |
mpoavapepOeioeg KATaTtopég (TTPoQiA) Twv Gfcewv 1, 2, kar 3,
avTioToiXwg. Omére dev AauBdverar dueca utméywn n opigovria
£da@IKi avopoloyévela — pia amrAomoinon TAG TPAYHATIKOTNTAG TTOU
diIkaloAoyEiTal atrd TIC OXETIKWCE HIKPEG O1APOPEG TTOU TTAPATNPOUVTAI

ota didgopa mPoPiA TNE TEPIoXA¢ Adaupwyv. MNAavTwg, wg TPOg TNV
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Karakopugo, n oTpwuaroypagia  Kai n  avopoloyévela
TTPOCOUOIWVOVTAl HE aKpifeia. Xta Tpia oxAuara, kai o1 duo
EMIQPAVEIAKEG XPOVOIOTOPIEC” QEPOUV TIC CUVETTEIEG TAG £0QQIKAC
EUKapYiag (kata Tnv povodiaoTarn £vvoia): TTOAAGTTAEC avakAdoEIG i
HETADOOEIC KaTakopuwv S  Kupdtwv &mi  dlauéoou  TWv
Oiempaveiwv Twv opifovTiwv  OTPWHATWY €xouv odnyRoel o€
evioxuon T1AG¢ O6vnong. EmimpooBitwg Opwg, TO TANCiov-ToU-
mpavoug (x = 10 m) emraxuvoloypdenua £xel evioxuei kar améd un-
KarakopU@wg O1adiddpeva kopara, mwpoepxoueva améd diabAdoeig
OTO KeKAIipévo ouUvopo. Térolou egidoug dididorara KUpata
£§aoBevouv Tayxutara pakpid amd 10 wpavég Kai dev emnpealouv TV
dévnon otnv Oéon 2 (x = 250 m). AuTé emBeBaAILONKE KAl PEOW
OUYKPIOEWV TWV EMITAXUVOIOYPAPNUATWV Tr¢ 6éong x = 250 m ¢
auta TI'OUAUTTO)\OViUGr]KGV MOVOJIAOTATA YIA TNV OUYKEKPIPEVN
kararopuy kar Oifyepon. Ta 71pia oxAuara £mBERAIIVOUV  TO
TTPONYOUHEVO €UpnuUd pag: o1t 1o TPo@iN otnv Oféon 2 evioXUel
emmAéov v N0n évrovn povodidorarn amokpion (aképn Kai
oplakwg). EmmAfov, n dididoTarn TOMOYPAPIKA  Evigxuon,
HETPOUHEVN WG 0 AGYOG TWV HEYIOTWY TIHWV £XEl WC £ENAC:

Kararoun MaxAx = 10 m) / MaxAx = 250 m)
1 0.79/0.61 ~ 1.3
2 1.00/0.68 ~ 1.5
3 0.69/0.49~1.4

O1 Aoyor autoi epgaviouv kdmolou gidoug euaiobnoia oTIg
OIAPOPEC TWV TTPAYHATIKWVY ESAPIKWY KATATOUWV.

" (ra ovvlenind smitayvvoroypagiuara, 6TwG 00 PLOPOVGE VO TIC aroxarécEl KavES £Gv Sev
vmnpxe Kivovvog ovYyVoE®S pe Tig eminmhacteg ypovoictopicg TV pefddwv “Qacpatikic
TPOGAPHOYHS”)
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Q¢ €va o XPACIHO METPO TAG TOTTOYPAPIKAG QACHATIKAG
gvioxuong opidetal 0 Adyog ToU @aoparog Fourier ota X = 10 m (=
TNV TTAPEId TOU TTPAVOUG) TTPOG TO AVTIOTOIXO @Aopa OTA X = 250 m
(otnv eAeVOEPN ETTIPAVEIQ). Emovouaobeig 2uvreAeoTng
Tormoypagikng Emideivwons o AOGyog autdg (TTou CoupBoAileTal wg
TAF - Topographic Aggravation Factor) oxedialerar oto ZxAua 7.15
wG¢ ouvapTnon TAG cuxvotnrag, f, yia ra rpia wpo@iA. Eival epypavég
o011, 0 Abyog TAF kupaiverar epi TRV TIPA 1.5 Kai TApousidalel TIRéEG
MEYAAUTEPEG Qo 1.3 yia TO €UPOG CUuXVOTATWY f~ 3 -6 Hz (T ~ 0.15
— 0.30 sec). Ta xapakmpioTIKGA autd TOoU @doparo¢ TAF
mapoucoialovral  HAAAOV  OTABEpd WG  TPOC TO  PAOUATIKO
TTEPIEXOHEVO, EAV XPNOIMOTIOINCOUHE WG DIEyEpon deng TOV TTAANO
Ricker (pe fo = 5 Hz) kai Ta £€) emITaxuvoloypapiuara.

Ma va karavonBei KaAuTepa n Kupatikh diadoon oT0 TTPAVES, TA
Zxnuara 7.16 kar 7.17 mwapoucidalouv dU0 ocipég oTiypioToTTwy. Mia
YIa TO OMOIOYEVEG KQI Mid YIAQ TO TTOAUCTPWTO £8a@og (yia TO OTToio

non TapouoidoTnkav ora XxAuara 7.10 kar 7.11, avTioToixwg).

To Kupatikdé medio TTOU £TTNPEAEl TIC EMIQAVEIAKEG DOVAOEIC
ouviorarar: (i) og karakopuewe Oiadiddueva mpooTmimrovia SV
Kupara, (ii) oe kopara Tou avakAwvrtal otnv opifévTia Kal oTnv
KEKAIMEVN emipaveia Tou trpavoug, (iii) oe kUparta mwou diEpxovral
péOw, N avakAWvTal og, OIETIQPAvEIEC OTPpwWHATWY, Kai (iv) oTa

S1a@Awpeva kopara. Ta teAeutaia meptAappavouv:

(a) kUpata SP Tou dnuioupyouvTal oTO ETTITTEDO TOU TTPAVOUG
Aoyw TAG kpiolung (1 oxeddv KpIiGIHNG) TTPOCTITWOEWG
Karaképupwyv SV Kupdrwy (n ywvia 8 tou mpavoug gival 9 =
O, = arcsin(Vs /Vp), yia Vv pPEeAAIOTIK TIP TOU Adyou
Poisson v = 0.35 appwdwv/apylAikwv £dagwy TTAvw amd tnv
OTAduN TOU utroyeiou opifovra). Ta kUparta autd diadidovral

TPOG Ta TTAVW KATA WKOG TAG KEKAIMEVNG ETTIPAVEIQC.
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(B) Rayleigh «kuUpara Tou Onuioupyouvtal oTnNV  4kpn TOU
Tpavoug, Kal Tta omoia e§acBevifouv  TaxuTtarta pE TNV

amrdéoraon.

H ocupBoAl petal autwy Twv O1a@Opwy TUTTWV TTPWTOYEVWV
(Gueocwv) [ Tapayouévwy (S1aOAWHEVWYVY) KUPATWY OCUVETTAyETAl
gvioxuon 1i¢ ddévnong kovid oTo AKpo Kal peiwon TAg doévnong (oe
péyeBog Kail o€ gdaon) Katd HAKOG TAG IPAvEIag Tou edAPOuUG .

MepIKEC armrd  QUTEC TIC KUMATIKEG HOPQPEG HTTOpOUV  vd
JIaKPIBOUVY  OTA  OTIYMIOTUTTA.  ZUYKEKPIMEVA, ONMEIWVOUME TNV
Eg@avion oto IxAua 7.17 ora t = 0.44 sec TWV CUVETTEIWV E£VOG
O1aBA6pevou KUPaTo¢ otV KAtTw ywvia ToUu Tpavoug, To OTToio
avépXETal Katd PAKog Tou Tpavoug. Kupara Rayleigh gival opara oe
peTayevéotepo xpovo (t = 0.88 sec) Kovrd oTO GKPO TOU TTpavoug,
Tou Jiaxéovral Ye METPAOIMN TaxuTtnta mepi Ta 600 m/s. To medio
METAKIVACEWV YIA TO OMOIOYEVEG MECOV gival AmTAOUCTEPO ATTO TO
avTioToIXO0 TOAUCOTPWTO (Ouvérrela piag Alyotepo  TEPITTAOKNG
TTAPEUPOANC KUHATWYVY), KAl KAT ETTEKTACN OCUVETTAYETAI PIKPOTEPN

£EVTaon TOTTOYPAQIKNG EViIoXUonG.

ZUPTTEPQOHATIKA, Ol TOTTOYPAQPIKEG ETTIOPACEIC avAEvETal va

EXOUV ETTNPEACEI TRV CEIOHIKA dovnon otnv ©fon 3 Twv Adapwv.

7.5 Avuvvapiki ev-xpévw AvdAuvon — Zupmrepaocpara MeAETng

TeAikwg, Ta €€ uTTown@ia rock-outcrop ammxbvonoypa(pr']pam
Tou Teplypagnoav oto ESGgio 3 xpnoigotroiouvtal wg OIEYEPOEIG
Baong. AmoteAéopara mapouoidfovrtal pévov yia tnv Ofon 3, yia
TNV omoia n Oididorarn emidpaon amwmdé 10 TPAvEG diagaiveral OTI
givar onpavtikr. Ta ZxApara 7.18 (a, ) mapouoidfouv HEPIKG ammod
Ta QmOTEALONATA AVAAUCEWYV, PE TNV MOPPR EAACTIKWV QACHATWYV
ATTOKPITEWG YIA TECOEPIC aTTd TIG TTPOAVAPEPOEioeg DIEYEPOEIG.
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Ta 71pia ¢@dopara TOU Ouykpivovral o©e KAGBe ypdaenua

QAVTICTOIXOUV:

o oTnv Jifyepon (epapuolopevn ot emMiQaAveIaKl exOAAwonN

TOU UTTORABPOU — rockoutcrop)

« OTNV povodidorara umoAoyicBeica ©6bévnon, n oToia
AauBaver umrdéywn poévov TRV emidpacn TAG EUKapyiag Tou

edagoucg, Kai

e oOTnVv O1d1GoTara utroAoyioBeioca ddévnon, n omoia Aaupavel
uTTOYn TOC0O TNV £Tidpaon ¢ eukapyiag Tou eddgoug 600
Kal Tnv emidpacn TAG ToTToypagiag Tou Tpavoug.

Mpogpavwg dg, 0 AGYog METAEU TWV KAMTTUAWY 2-A kal 1-A amd Kale
ypaenua 8a mpoofpepe £va PETPO TG TOTTOYPAPIKAG emMIOEivlwong.
OuolaoTikwg, wg adpn TPooiyyiorn, 0 Aoyog autdg Ba puTopouce va
BewpnBei w¢ o Tpoavaeepbeic  ZuvreAeorric  Tomoypa@iknic
Emdeivwonc.

Omére, yiveral caQEég 6T GUMPWVA PE TOUG UTTOAOYIOHOUG HOG
1000 10 £€6agog 6oo kai n tomoypagia éxouv diadpauarioer évav
poAo oTtnv evioxuon TAG évraong T1A¢ £Ba@ikAc ddvnong.
ZnUavTikeTEPOG eival o pOA0G Tou £6d@oucg. INa 1o eUpog TEPIOGdwY T
~ 0.20 fwg 0.60 sec, O6tou TPAKTIKWG uTrdyovtal 6Aa Ta
KareoTpapéva Kripia (TouAdyiotov otnv ©Ofon 3), n UTTOAOYIOHEVN
augnon oTIC QaopaTIKEG EMITAXUVOEIG €ival THS TAgews Tou 1.50.

EmmAéov, pia amAfl OomMTIKA OUYKPION TWV UTTOAOYICOEVTWY
PAOUATWY HE QUTA TWV TTPAYMATIKWVY KATAYPAPWY OTO KEVTPO TAG
ABnivag 6a rfrav avaykaia yia va cuoxeTicbolv Tta amoTeAéopara
TWV avaAloewv pE TIG TaparnenOciceg PAARBeg oTIc ADAEG.
Mpaypar, pia térola oclUykpion AmokaAuTTel 611 oI BOVAOCEIC TTOU
utroAoyiolbnkav yia Tnv @éon 3 Twv Adapwv eival adiap@iopATNTA
KaTaoTpeMTIKEG. MNa apddeiypa, n karaypari KEAE oTi¢ wepié6doug
T = 0.30 — 0.40 sec mapouoiddel TinéEGC SAy yUpw ota 0.70 g — 0.30
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g, avriotoixwg. H avriotoixn 06vnon otnv ©féon 3 Twv Adauwv
(utroBaAAbuevn oe OiEyepon OTRV CUMBATH ME TNV Karaypagn Tou
KEAE) odiynoe oe migég SAy mepi ta 0.90 g — 0.70 g, dnAadn
TepiTTou diTTAQoIEg. (EnpelwveTal OT1 o BeikTng H £xe1 mpooTeBei oTO
CUMTTEQPACHATIKO auTtd OXAMG YIa va TOvioel TNV Tapoucia Miag
ouvodeuTikri¢  ("TaPACITIKAC") KATAKOPUPNG OCUVIOTWOAC  TNG
doévnong --- wpoepxopévng Ox1 povov amd dauesa kopara P kar pi-
Karaképupa kupara SV, ommw¢ ouvABwg ocuuBaivel, aAAd kar amo
KUpara mwou TePIBAWVTAl Kai O1abAwvTtal oTo TTpavég, OTTwG deixveTal

oTo IXNHa 7.11.)

Tétolou €idoug ouykpiocelic evBappuvouv Tnv amédoon TnNG
maparnenleiong Ouykevipwoews PAaBwv omv Ofon 3 O¢
ouvouaopo e6a@Ikn Kai TOTToypa@ikn £midpacrn. Atrevavriag, n ©on
2 gppavigeTal va £xEl ETNPEACTEI ATTOKAEIOTIKWG atrd povodidoTaTn
edagikn evioxuon. Maviwg, TapoéAo Tov apvnrikG pPOAo  TAG
gEukauyiag Tou edagoug, Ta amoTeAéopara pag dev KartaArjyouv o€
KaBopioTikO cuptépacua yia tnv ©€on 1, TOUAAXIOTOV TIPOG TO

TTapov.

AANNEG  evOeEXOMEVWGC  KATAOTPETITIKEG  €mOPACEIC  TAG
o0101doTatng kupartiknig Oi1adoong (O6mMwg n Umapgn xaraképueng
ouvIoTWOoAg TG dovnong, n emidpaon TAC algnong TWV CNHAVTIKWY
KUKAwvV @opTiong, o apépaiog di81AoTato¢ POAOG TOU YEWAOYIKOU
uTTORBGBpoU o€ BAON PEPIKWYV EKATOVTADWY HETPWY, Kai N avgnon TAG
di1diqaoTarng emdeivwong 6Tav Ta KUMATA TTPOCTIITITOUV UTTO ywviaé
OlagopeTikéEg amd Tnv Karakdpuen) Oev €xouv efeTaoTEl O€
IKavotroINTikOG BaBud wote va dikaioAoynbel i ava@opd Toug CTnNv

onuepIvil acn ToU TTPOYPAUHATOC.

7.6 EmaABevon péow Karaypapwyv amé MeTaceiououg

O1 péxpr Twpa avaAlvoeic pag éxouv 800 TNYEC onuAvtikKAG
apeBaidTNTAC :
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(i) w¢ WPOC TNV £viacn KAl TO (PACHATIKO TTEPIEXOMEVO TOU
digyeipovrog kpadaouou, kai (ii) wg mPOG TRV TTPOoOoHoiwoN TNG
YEWUETPIAG, TOV TTPOCGBIOPIoHO TwY £da@ikwy 1810TATWYV, Kai (Tii) wg
TPOC 10 €idO¢ Kai TNV OUVOEON TWV TTPOCTITITOVIWV CEICHIKWV
KUMATWY  Kai Tov  PEaAIopd  TwV  KUMATIKWY  avaAUoewv. H
TOTTOOETNON 3 GEICHOYPAPIKWY OpYAvwy OTNV TEPIOXA Twv Adapwy
mpocépepe TNV OuvatdTnTa €vOG TTEIPAPATIKOU  EAEYXOU TWV

BEWPNTIKWYV EUPNUATWY TOU TTAPOVTOG KEPAAQiOU.

Ta tpia 6pyava TomoBeTAOnkav oe B£0eIg e X =~ 10 M Kai X ~
250 m. Zuykekpipéva, €va 6pyavo Tou ITZAK TtotroBetriBnke JitTAa
oT0 Kdarappevoav kripio tng Papav (N. ©OeodouAidng, PBA.
Mapdptnua), evw Ta duo O6pyava tou ZelCNOAOYIKOU Epyaoctnpiou
Tou [Mavemortnuiou ABnvwv (K. Makpdémoudog, TIPOCWTTIKA
ETIKOIVWVIQ) Tonoevarr’]GnKav TO0 éva pev OiTAa otnv Kartappevocaca
ToAukaroikia tng odou MeyaAoutroAews (X ~ 10 m), TO e GAAAO
emiong dimAa orto kripio g PAPAN (x ~ 250 m). Ta mg duo
IOXUPOTEPEG HETACEIOHIKEG DOVAOEIG O EVAOYW ETTITAXUVOIOYPAQPOI
Edwoav (peta amd emegepyacia Twv EMPEPOUG Kataypapwyv) 4
ENTTEIPIKEG ouvapTNOoEIS "uETapopds” kard ouxvoernra améd tnv 8<on
X ~ 250 m otnv X ~ 10 m, yia tnv 6ieuBuvon EW. Ol ouvapTtiosig
autég, opIfopEVEG WG 01 Adyol Twv TTAQTWVY TWV AVTICTOIXWV
aopdtwv Fourier, Bewpouvrali o0& TPWTN TPOCEYYION WG TA
"karaypagévra"  @aouara TAF, Tou ouvteAeoTi  OnAadn
ToTroypa@®ikig emodeivwong. (Ai6pbwon o' autiv TNV TPOOCEyyion,
O(psl)\opévn oTa cAappwg OIaQopeTIKA £O0aPIKG TPOoQiA Twv duo
Béoewyv, yiveral apyorepa.)

H ouykpion Twv TECOAPWY AQUTWY QACHATWY HE TA BEWPNTIKWG

UTTOAOYICBEVTa @Aouara Tou ZXAMaTog 7.15 Beixvel OTI N CUNPWVIA
TOUG £ival AKPWG IKAVOTTOINTIKA, TTOIOTIKA KaAi TTOCOTIKA !

o Tepi TNV ouxvoétnta f = 5 Hz (T = 0.2 sec) o1 Bewpnrikég

Q

KQUTTUAEG £xouv oxedOV Tnv péyioTn Tiun ion pe 1.40 trepirou. O
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EUTTEIPIKEG £XOUV eTTiong MEYIOTN TIPA, n omoia KupaiveTrar amod
1.30 £wg 2.0, pe péon TP epi 10 1.50 : pe Tnv di6pOwon Adyw
OlapopeTikwy edagikwyv Tpoik oTig Bfoeig 2 kal 3 (n omoia

cunTeiTal TapakaTw) n péon auth Tipn ditAacialeral

e 0l BewpnTikEG TIWEG TAF mapapévouv peyaAutepeg Tou 1.25 yia
OXETIKWG MEYAAO gUpog cuxvoTATWY (amd f ~ 4 Hz €éwg f ~ 6.5 Hz,
N mep1ddoug T =~ 0.15 - 0.25 sec). H pop@r Kai of TINEC TOU
EUTTEIPIKOU  QAoHATOg €ival Kata HEoOov OpO OHOIEG HE TIG

BewpnTikég

e TePi Ta 2.5 Hz —-3.5 Hz n cuvaprtnon TAF mapoucidlel eAaxiotn
TIPA TEPi TNV povada, 1600 oT1o BewpnTiKO 600 KAl GTO EUTTEIPIKO
yeagnua.

e n ouvaptnon TAF Ttrapoucidlel €éva akoun HEYIOTO (UIKPOTEPOU
Opwg eupoug) yia f =~ 2 Hz (T ~ 0.5 sec). Otwpia kal karaypagég
Kal TAAI cuppwvouv, pe S1aQopég OPwG wg PSS TO OXETIKO
péyeBog Tou peyioTou (10iwg META TNV B816pOwon Tou culnTeital
TTAPAKATW).

Evlilapépov £xer kai n mlavh €punveEId TWV GUXVOTATWV
(Trep1d6dwyv) kal Tipwv Twv OU0 Kopupwv Tou pdopatog TAF . Zvo
onueio autd amaiteitar pia 316pBwon : TO EUTTEIPIKO QATUA TOU
Zyuarog 7.15 eumepiéxel kar piav aAAn cuvictwoa, n omoia dev
UTTAPXEl 0To BewpnTiKd @aocua TAF. H ouvigTwoa auTh TTPOKUTITE!
am' Tnv diagopeTikA 1-Aidorarn €0a@Ikh evioxuon oTi¢ B£CEIg
X =10 mkai x = 250 m, 6TTW¢ eival eppavég amd Tnv cUYKPIoN TwvV
Ixnudrwv 7.7 kar 7.8. AmoO TI¢ OUuvapTACEIC povodIdoTaTng

gvioxuong Twv SU0 auTwV CXNHATWV TTPOKUTTTOUV 01 £€1 G AbYOI :

e f =2 Hz (T=0.50sec):
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~ ~ 127

Ax _ 250 1.72

e =5 Hz (T=0.20 sec):

Ax =10 1.05

~ — =~ 060

AX _ 250 1.75

Ma va exwpioouye AoImmévy TNV AIYWS-TOTTOYPAPIKNA
"emdeivwon" ora ¢@daouara Tou ZxAparog 7.15 Tmpémel va T1d
diaipégou e Pe Tov AGyo TnG povodidaoTarng evioxuong A =10/ A x=
250, YIO KABe miunp Tng ouxvérntag i wepiddou.  ETOI, yia Tig

KOPUPAIeS TIHEC Ba TTPOEKUTITAV O1 EPTTEIPIKEG TIHEG TOUu TAF :

Q
¢

e f =2Hz : TAF 1.60/1.27 1.2

e f=056Hz : TAF 1.80/0.60 ~ 3.0

Q
Q

Maparnpoupe 6T n eumeIpikA TiNA TAF ~ 3 (JE Diakupavon amo
2-4) eivar mepimou dirAdcia amd v BewpnTikh, 6MwWG Kar Ba

avapévape. H ouxvornta f = SHz avrioToixei o€ pRKog KUUATOG
As = Vs/f ~ 390/5 ~ 78 m

TO OTI0iO gival ioov TrepiTToU PE 2H, O opoQwvia ME TA sﬁpﬁpara
Twv Ohtsuki & Harami (1983).

ZUMNTTEPAOHATIKA, Ol KATAYPAQPEG TWV HETACEITHWV TTPOCKPEPOUV
Mia TpocBern emBefaiwon Twv BEwPNTIKWY AvaAUCEWV Kai
arrodeikviouvy ot o1 2-0101G0Taro¢ POAOG TOU TOTTOYPAPIKOU
avapBaduol Arav UuTTapkTog Kal duopevig. Opwg ATav AlyoTepo
onMavTikég amd 600 o 1-didotaro¢ pOAOG TOU QIATPAPICHATOG TWV
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Karakopupwv Kupdrwv S kard tnv OiéAeuon Toug diapécou Twv
edapIkwv oTpwoeswyv. Emiong onuavrnikh ATav 6PwE, KAtd TOUG
uTroAoyiopoug, Kar n aognon NG Eviaong TWV KATAKOPUPWV
TaAavTwoewv otnv mepioxn 3 (X ~ 10 m) . OAa autd OikaloAoyouv
TANPWG TO ampoodoéknTa peydAo TARBOC Twv KATAPPEUCEWV

duopdPWV Kal TPIoPOPWY KTIPIWV OTNV TTEPIOXH AUTH.
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Swroypagia 1
Tumikhi Aoroxia ornv @éon Twv Adauiv

Swroypayia 2
TTavopaikti dyn Tou mpavous rou Kngloou
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_Nomalii;_ed Peak Acceleration Values with res;;gct to J_réé ﬁéld,'
A5~ | B |

L
+
¢
L

05 |-
0 ] 1 T T T 1}
0 -50 -100 -150 -200 -250 -300
x (m)
Vertical to Horizontal Aceleration Ratio
Tr
0.5
<
0 ] T T 'r - 7 — T
0 -50 -100 -150 -200 -250 -300

Zxnua 7.10
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0.50 1

2-A
0.251 Karakdpupn a KQT.
2-A
a opIC.
oL = : ’
300 200 100 0
15}
1.01° . — 2-4
, d
OpIZ6vTIa _opi6.
0.5 : 1-A
a opIC.
0L = ' '
300 200 100 0
X
“

Zxnpa 7.11

Karavour kavovikomomnué vng opI{ovTiac Kar karaxkdpupne WEYIOTNS ERITAXUVONC, LIE
naALiklf difyepon Tumou Ricker (f, = 3 Hz)
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TAF

——— Rickerf, =3 Hz

Ricker f, = S Hz
3 4 S
Frequency [Hz]
ADAMES
aftershocks

Zxhipa 7.15
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0.38 sec

0.44 sec

0.60 sec

0.62 sec

0.64 sec

Sxriya 7.16

To mpavéc Twyv Adauuyv Le opo1oyevh NUIXwpeo UTToKEuEvo o SV
maAukn oiévepon Ricker (f, = 3 Hz): oriyuidruma peraxivioswy
(ouvexilerar)
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0.88 sec

0.90 sec

0.92 sec

0.94 sec

0.96 sec

0.98 sec

1.00 sec

Zxnpa 7.16 (ouvéxeia)
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0.38 sec

0.44 sec
0.48 sec

0.50 sec

0.60 sec

0.62 sec

0.64 sec

Zxhpa 7.17

To mpavég rwv Adauuv e moAUoTpwro nuixwpeo (kararoun tne Géone 3)
vnokeiuevo o SV matuikri diéyepon Ricker (f, = 3 Hz): oriyuidruma
yeraxiviioewy (ouvexiderar)
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0.88 sec

0.90 sec

r

0.92 sec

0.94 sec

0.96 sec

0.98 sec

1.00 sec

Zxnpa 7.17 (ouvéxeia)
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Adames : Site3 (x =10m)

1.5 1 —SGMA
=D
l -
B0
=
<
%)
0.5 A
0 - 1 ' ' ‘
0 0.2 0.4 0.6 0.8 1
T : sec
1.5 '} —— KEDE rock ouicrop
D
w L —2D
<
w2
0.5
0 - ' ' ' '
0 0.2 0.4 0.6 0.8 1
T : sec

Zxriya 7.18(a)

SUykpion Twv eAQoTIKWV paoudrwy amdkpiong: (1) Thg rock-outcrop 81€yepong, (ii) Tng
mOPAsYnS THE LovodidoTarng avdAvong mou AauBdver umoyn Lovov Ti¢ EOAPIKES
ouvBrixe¢, kai (iii) Tne mArpoug dididoTarne avdAvong mou AauBdvel umopn Tig EOAPIKES
Kal TIC TOToypapIKES OUVONKES
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SAy:g

1.5

Adames : Site3 (x =10m)

. —— CHOLAME #8

—ID

T : sec

1.5 1 —— TEMBLOR
—1ID
1 -
0.5
0 T T T 1) Ll
0 0.2 04 0.6 0.8 1

T : sec

Zxripa 7.18(B)
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