ANAAYEH KATAT'PA®QN 1XXYPHY KINHXIHX
(MITIOYKOBAAAY. & KOYPETZHY)



EONIKO METZOBEIO MOAYTEXNEIO-TOMEAY. FrEQTEXNIKHE

ANAAYZH KATATPA®QN IZXYPHZX KINHIH>
- KAI EKTIMHZIH TQN EMITAXYNXEQN ZTIE
EMIKENTPIKEX MEPIOXEZ AMNO TON ZEIZMO

THZ AOHNAX

A’ PATZH EPEYNQN

EKTENHZ NEPINHWH

. MITOYKOBAAAZ. kai .KOYPETZHS
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1. EIXATQI'H

H oeiopn xiviijon and tov kipilo oceiopd g Adnvag katoyphenke anod
18 emitayuvoeioypagpoue, 14 and Tovg omoiovg TV EYKATEGTNLEVOL GTNV
gupoTepn meproyn g AbMvac kot 4 o€ ATORAKPLGHEVO OCTIKO KEVIPO
(Papnva, Aadvpio, AMPépt kot OnPa). O kOPL0g GYKOG TOV KATOYPAO®OV
TPOEPYETOL OO TO UOVIHO OIKTLO EMTAYLVCIOYPAO®V OV OWTINPEL TO
["emdvvapko Ivetitovto 1ov Actepookoneiov Anvav, evd ot voloweg
KoToypapés npoépyovion omd to diktvoa tov ITEAK xan tng AEH. Ot
TEPIGCOTEPEG KATOYPAPES Eyvav o€ peydho ompdcio €pyd, O GE
EMUPAVELOKEG EYKATACTAGELS 1 VTOYEOLS oTabIoVg Tov Metpd. Katéot
£TGL dUVATO, e CLOTNUOTIKY EPEVVA, Vo GUYKEVTP®OOUV oToryein and
TPONYOOUEVEG YEMTEYVIKEG EPELVEG MOTE VO, KOBOPLOTOOV Ol TOTKEG

£0aQKEC GLVONKES OTIC BETELS TOV KOTAYPUPDV.

Ta emmiéov avtd oTOLXElD MOC EMETPEWYOV VO YPTOCLUOTOU|GOVUE T
CEIGUOAOYIKE 0EOOUEVA CAV TO. ATOTEAECUATO EVOG TEIPARUTOS PVGIKNG
KMpoKog, pe oKomd vo epevvnlel 1 €mMppon TOV TOMKOV £00QIKOV
oLVONKOV 6TIC HEYIOTEG TIHES TOV TTAPAUETPMV TNG 1GYXLPNG Kivong kot
T0 QaoUOTIKO NG mepiexdpevo. Tlapéyoviar €t o péco OOTE v
pmopovv vo yivouv EKTIUNGELS Y TO. YOPAKTINPICTIKA TNG OYXLPNG
kivnong otig TAEOCEIoTEG TEPLOYES, OTOL OEV VANPYUV KOUTAYPOPES TOV
KUPLOV GEIGHOV. LVYKEKPYEVA, GTIV TPATI OVTH PACT TOV EPELVOV

e€etdomkay ta Tapakdte Opata:

- M KOp1a Srevduvon ™G 1ovPRAS Kivnong

- 1M axpifew Tov xabapd celocporoyikdV HeBdd®V cE 6TL OvVaPOpl

TNV EKT{IMOY TOV YOPOKTNPIOTIKOV TOV VIESAPOVE KOl TOV
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2.

YOUPOKTNPIGHO TOV KUTAYPUP®V (YP1CIHOTOIDVTOG KAL ETLTALOV

KOTAypPOoPEG Amd LETUGEIGHOVC)

N akpife TOV PHoVOSIECTOTOV AVEAICEDMV GEICIIKTG UTOKPIONG

TOV £0GPOVG

1 ETPPOT TOV TOTIKDV eSAPIKOV CLVONKAOV OTIG HEYIOTEG KoL TIG

(POOUOTIKEG EMTOYVVGELS TOV £00QOVG.

0 GVVOVUCHAOV OAMV TV TAPUTAVED OSEOOUEVOV (PNGILOTOLEITOL
Y10, TV EKTIUNON TOV YUPOKTNPIGTIKOV NG 10YLPNG Kiviong oTig
neployéc Omov  onuewddnkav  or  peyoddTEpEG ONMMAELG OF
avOpomveg (wég xar  kataotpoeés (Ave Awow, Mevid,

BPpoKoPaKEIOVEG).

TEKMHPIQXH TQN KATAI'PA®QN

1o Lyfpa 1 kar otov IMivaxa 1 cvvoyilovral ot Pacicég mAnpoopieg

yioo tov pmyovicpd  Siippnéng Ttov oewopov g Abnvog kot Tig

KOTOYPOQEC TNG 1OYLPNG KIviong Tov KUpov Gewopol. Zto Zynuo 1

Qoivoviat:

To apyikéd Kot 10 avabempnéVo ETIKEVTPO TOV KOPLOV GEIGHOV TG
7 ZenteuPpiov 1999, dnwg avaxowoddnkav and 1o [Newdvvaptkod

Ivetitovto

To emikevipo TOV HETACEICUDV - TOV KOTOYPAPTKAV KOTO THV
nepiodo and 8 Lemrepfpiov fwg 29 OxtwpPpiov 1999 amd o diktvo

tov I"'emdvvapukov Ivotitovtov

Ta fyvn tov dvo svepydv pnypdtov (Gviig kar Acmpomndpyov)

7oL eivat To. TPOG Popplv dp1t TOV EMKEVIPOV TNG LETAGEICHIKNG

4
620



akohovdioe kar mapovoidlovy yeopetpio copfath pe v Kopwt

emoeavewa Sidppnéng (Papadopoulos et. al., 2000) ko
- Ot 0£081C TOV KATAYPUPDV TOV KOPLOV GEIGHOV
O ITivakag 1 meprthapPaver:

- Tig péyloteg TWEG TOV  KOTOYEYPAPMEVOV ETITOXOVOEMV KOl

TAYLTTOV

- Tic anootdoelg Tov OEcEmV TOV KUTaypapOy and v ddppndn,
pe v vobeon OtL 1o fxvog ™G Keitol peTagd TV pnypatov

®v g Ko AGTPOTVPYOD

- Tnv SiebBovon g HEYIOTNG CUVIGTOPEVIG EMTAYVVONG GE GYXECT
e Tov Boppd, mov mpokdmtet amd v Siwvoopotiki ocvvieon teov

&0o opilovtiov cvvictoodv (Long kon Trans) tng ypovoistopiog

™G emTdyyovong

- Tig deomdlovoeg meP1ddovg TG WOYVPNG Kivnomg, TPoepYOHEVES

and 11 600 OPILOVTIEG CLVIGTOOES TOV KATAYPAPOV

- T yewhoywkég ocvvOikes TOL VIEOGPOLG otqv 0fon KaGOe

KOTOypaeng Kot

- ITAnpogopisc GYeTIKG pE TNV KTPWOKH KOTOGKELY) OmOv MTOv

£YKATAGTIUEVOL Ol ETTAXVVOIOYPAPOL

[Mapatnpodpe 6t Oheg ot Kotoypapés (ektdg omd avth g OMPog-
THVC) éyovv yiver avatolkd g {owe duppnéng, oto olicOaivov
TELLO(OC TOV PHYMOTOG KoL 68 0tooTaoels netaly 9 xon 52 km and my

Siippnén. To omupaviiké avtd ebpog omootdoswv Ponbher otnv

SlaTdimmoT 0EIOMOTOV GYECEMV ATOUEI®ONG TG LOXVPNG KivoNG nE Ty
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andotaon and v owppnén. Ilpéner opwg va cvvektiunOel ko 1
EMOPUCT] TOV TOMKOV £6AQIKMOV CLVONKOV OTIS Kataypapéc, Kabmg ot
TOWKIAEG YEWAOYIKES GUVONKEG TOV EMIKPATOVV GTNV €LPVTEPT TTEPLOYN
Tov Agkavonediov (amd arlovPlokég amobécelg péyxpt ox1otoMB0C) £xovv

CNHOVTIKY] ENLOPACT] GTO XAPUAKTNPICTIKE TOV KATAYPAPDV.

3. KATEY®OYNXIH THX IEXYPHX KINHXZHX

An6 10 otoyeio tov Ilivaxa 1 mpokvmrer 611 1 dwedbvven 1oV
OIVOGHATOG NG HEYIOTNG emMTdyLVOTG Kopaivetar amd N45° uéypt
N180° pe péon mpn (£ tomuy amdxhon) tic N109° (£ 39°). O tuég
QVTEG CUUPMVOLV HE TOPOUTNPNOCELS TOV UEADV 1TNG OpAdag g
vekpotapeio oty mwAEOGEIGT  WEPIOYn, OMOV Ol UAPUAPIVEG
OIKOGUNGELS KOL TO HOPUAPVE KOADUMATO TOV pvhueiov  £yovv

ohMotnoet katr avatpanel yevikd npog o digvbuvon A-A.

E&allov, ot Papadopoulos et. al. (2000), Pacilopevor oty ToMKOTHTO
TV Kopatov P, katéinbav oe po enidvon yo v empdvea Sappnéng
ne o €ENG YOPUKTNPICTIKG: KAVOVIKT] d1dppnén, empaveieg Bpavong pe
oevdovoelg N113° kat N290° kot Bobion 56° mpog to. foperoavatorikd
Kol 39° wpog T voTtoduTikd avtictorya. EmmAéov, ta Siuvicuata 6éong
TOV ENTOYLVOIOYPAPOV OV KOTEYpOWaAV TOV KOPLO GEWOHO £X0VV La
uéon devbvvon N140° wg mpog 10 apyikd kar N120° wg mpog T0

avafEMPNUEVO ETIKEVTPO.

Ta otoygeion avtd deiyvovy 6TL 1 KOpLAL StevBuven TV KOTAYPAPOV THG
woyvphg kiviong eivar Alyo-moAd TopdAAnAn otig em@daveieg aidppnéng
ka1 kaBetn oy devbovon g kiviong tov piypatos. H cvoyétion g

pe 1o péoa owvvopato Oéong dev elvan 1o 1010 KOAR, £dikd oTnv
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nepintwon Oedpnong Tov apy koD eTKEVTPOD, OOV 1| ATOKAIGT PTAVEL

T1g 30°.

4. EAA®IKA XAPAKTHPIXETIKA OEXEQN KATAI'PA®HL

Apxetég gpmepikég uébooor €yovv avamtvybel v v extipnon twov
YUPOKTHPICTIKOV TOV €04povs oTl B€oslg Kotaypa@ng Gupeca, omd
avalvon ocewcpoloyik®v dedopévov. Avtd  eival kot €va TpaOTo,
angpoaitiro PApa TPV TPOYWPNCOVHE OTNV TEPOTEP® AVAALOT TOV
KOTOypoe®V. XNy Topodod £peuva £xovv ypnotporombei, dvo arnd Tig
ocvyvotepo epapuolopeveg peboddovs. Mo Paciopévn oto Adyo TV
EAUOTIKOV QUOPATOV amdkpiong tng optloviag Kat NG KATakOpvueng
owvieTdoag ™G oewokng kivinong (HVSR) xat pa Ak Baciopévn oto
AOYO TNG HEYIOTNG TAYLTNTAG TPOG TNV HEYIGTN EMLTAYVVGT TOV EOAPOVC.
Aoxiudobnke emiong m péBodoc TOV KAAGGIKOU AOYOL QUCRAT®V
andékplone. Xoppovo pe v pébodo ovT, YO TNV EKTIUNCT TOV
YOPOKTNPIGTIKOV — TOL  €dGpovg o o ovykekpuyévry  Béom
YPNOWOTOLEITAL 0 AOYOG TV KOVOVIKOTOMUEVOV QACUAT®OV oTOKPIoT|C
ot 0éon ovTN TPOS TO KAVOVIKOTOUWUEVO QPAGHO ATOKPIOTG MG
KaToypopng oto avadvouevo Ppaymdec vropabpo (w.y. oto Anpokpiro).
[Mavtwg, omv ovykekpuévn mepimtmon 1 pnébodog avty dev £dwoe

a&LOTIOTO. ATOTEAEGULOTAL.

H pébodoc HVSR Bdcsiiggrm o1V YOS OTL O1 EAPIKEG GLVONKEG dev
eMNPEAOVY TNV KATAKOPLYN COVIGTMOOW TNG KOTAYPOPNg Tapd Hovo Tig
dvo opilovrieg (Long & Trans). ‘Etol, dwupodviog 1o ELaoTIKA @Acpota
TOV opovIimV GUVICTOOOV HE TO EAACTIKO QACUO NG KATAKOPLYTS
owvioTtdoag AapBavovps por ocovaptnor petagopds (xopis kAipoka
OLLMC) TOL EKTUYLA TA OUVOUIKE YOPAKTNPIOTIKE TNG OTHANG TOV £0APOVG

mov Ppiokeror wove oamd 10 cEWoKG vVrdPabpo. H pébodog avt
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EQUPUOGTNKE OapyYIKa Yoo éva omAd, TPOKATAPKTIKO VTOAOYIoUO 1TNG
Ocpehidoovg 1010meP1OO0L TOL €06APOVG amd To eacuata Fourier
Kataypapov edapikov Bopvfov (Nakamura, 1989). Apydtepa, n xpnon
TG eneKTAONKE KOU Of KOTAYPAQEG 1OYVPNG CEWGHIKNG Kivnomg, He
evBoppovtikd amoteréopata. (Dimitriu et. al. 1999, Bonilla et. al. 1997,

Theodulidis et. al. 1996, Yamazaki and Ansary 1997).

Ymv wapovco perérn, m pébodog HVSR epapudleton oe Oleg TIg
KATOYPOQEG TNG OYVPNG KIVNONG OTNV EMQAvEID. TOv £0G@povs. [1a
peyordtepn akpifeia, ¥pMOYHLOTOMCUE TO. KOVOVIKOTOINUEVO EAOGTIKA
pacpata ornoxpions (NHVSR) (v andoPeon 5%) tov kataypapov avii
yw to aviiotoyya @dcuatoa Fourier, mov ypnoiponoodvol cuyvotepa
otV Pproypaeia. Ot Adyor yuo v Owwgpopomoinon avty eényovvrat
extevag oto [opdpmmpa (Mépog IT Kep. A.1). Edd avapépovpe aniodg
ot 10 pacpota Fourter eivar mohd evaichnta oto Pabpd oparonoinong
(smoothing) mov epapudletal, KATL TOL GVOKOAEVEL TV gpunvein TV
amotelecpTOV  kor  peuovel v okpiferd  tovc. EmutAfov, 1
YPNOWOTOINGT]  TOV  KOVOVIKOTOMMEVOYV — EANCTIKOV  QUCUATOV
Tapovclalel To mAeovEKTNHA Ot 1 pEywoTn Ty tov Adyov NHVSR
avéavetar Tappainia Tpog v Bepeliddn Wiomepiodo, kabmg 1 edapiky
omNAn yiveton mo egokoumtn. Xvykekpéva, 1 REYIGTN TWRH TOL AOYOL
NHVSR av&aver and 2.13 oe 4.85 xabohg 1 Oepedong dromepiodog tov
€oapovg avéavetar and 0.10 og 0.30sec. Xty np(xyponucérnw, M péyom
TIU TOL AOYOL TV PUORATOV eivar o gvaichnt oty dopoponoinon
TOV  £d0QIKOV ocLVONKOV Kol TAEOVEKTEL oav  delktng Yoo TNV
KOTIYOPLOTOINGT] TOV KATAYPOP®V, 0V Kol SeV £XEL KATOI0 TPOPAVEG

(PUVGIKO VOTLLO.
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H devtepn pébodog KoTyoplomoinons Tov Kataypapdv, tov Pacifetu
STOV AOYO Vmax/@max OVATPEYEL TNV GYECT UETAED TOV  Vppay KOL TOV 8pax

Y10l OPUOVIKES OlEYEPOELG:

Vmax = i ) amax
@
(1)
7
v
T =27~
amax
)

O ndpandvco oy£oelg Oeiyvouv 0Tl 0 AOYOG Vmax/amax €lval avaioyog pe
mv  Ogpehddn  1domepiodo tov  €ddpovs. O Donovan (1989),
YPNOILOTOIDOVTAG EPTEPIKEG OYEoElg amopeiwong anéderle v vmdbeon
Eupeco pe GEICPOROYIKG dedopéva. TIpdteve HAAIGTO WG EVIEIKTIKEG
0p1okéS THES TG Vimax/amax=61cm/sec/g kot Via/amax—=122cm/sec/g yio

Bpoayddeig kot poAaiois, e50@KOVS GYMUATIGHOVS AVTIGTOTYA.

ATO £papproyn kol teov 600 HebOS®V TPOKITTEL IKAVOTOMTIKY) GUCYETION
™G péyiotg TR Tov Adyov NHVSR (Axpvsr) Kot TO0 AGYOU Viay/amax
pe v avtiotoyn extiudpevr Bepeldon onepiodo Typvsr. EmimAiéov
diamotdvetor 0Tt ot TWES Anmvsr KOU  Vipax/@max  TOpovGaLovv
ueyoAvtepn evaicbnoio otig tomikés edagikés ovvbrkeg, amd TNV
1010mepi080 Typvsr KOl Popodv va. xpnoiomomboliv yua yopaKTnpicHo
tov Katoypoaedv. To mAqpn amotehéopota NG €PApHOYNS TV dDO
nebodmv eaivovron Iapdptnpa (Mépoc I Kep. 3).
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ZVVEKTILAOVTOG TO OTOTEAECUATO TOV TOPOTAVE® Kobapd GEIGHLOAOYIKDV
pefddwv pe ta dedopéva amd TG YEMTEXVIKEG £pVEG, ot Bécelc Tav

KATAYpaQ®@V KoTatdydnkav og 000 Katnyopies:

(a) Bpoyoocis-mufpoynders oxnuatiouoi. TlepopPaver Oheg TiC
Ofoeig pe Angysr HIKPOTEPO TOV 3, Vina/ama HIKPOTEPO TOL 60cm/sec/g
kot Oepelidderg wWromeptddovg Tygysy peta&d 0.07 wor 0.26sec. On
YEOAOYIKOL GYNUOTIGHOL pHE TA YOPOKTNPLOTIKE avTd elvar vyigic £mg
netpiog anocabpmpéves paoes tov Adnvaikod Zyiotéibov (kataypapn
ATH-04), petopoppopévol oytotoibol kol pdppapa. (karaypapéc DMK
ko1 LAVR), ovvektikoli KOVOL KOPMUATOV Kot HETPIL £0¢C KOAQ
ocvykoMnpéva kpokohomayn (kazaypapn THVC) f| veoyeveic pdpyeg
(kataypapn ALIV).

(B) Eodagixoi cynuatiopoi. Tlepapfdver 11 vndloweg Ofceic ue
Annvse  HEYOADTEPO TOV 3, Via/anma HeYaADTEPO TOV 60Cm/sec/g xai
Bepehoels  1010meprdodovg Typvse peta&d 022 kou 0.50sec. Xe
YEOAOYUKOVS OpOVG, Ol €0APIKOL OYNUOTIGHOL ATOTEAOVVTOL OTd 1KAVOD
TOOVG TPOTOVTR amocafpmong Tov yemAloykod vroPddpov (karaypapéc
ATHA roi KERA), aAlolOfw pe  pérpio €og mokvi doun (kataypagpéc
ATH-02, ATH-03 xou SPLB) 1} 10t0opkéc kot Tpdopateg avOpomoyeveig
anobécelg (xataypd(pﬁ MNSA)

5. ANAAYZEIX ZEIXMIKHX AITIOKPIZHX TOY EAA(I)OYE

Or avoldoelg 6eIGUIKTG amdKPIonG Tov £34povg éyvav Kuping yia v
HETAPOPE, TV CEIGUIKOV JEYEPCEDV TOV KATAYPAPTIKAY GTHV EMLPAVELX,
EOQPIKAOV  CYNUOTICU®DV, OV €AedBepn EMQPAVEID. TOV GEIGUIKOD
voPadpov  OnA. omyv  empdven  evdg  vrobetikov  Ppayddovg
GYNUOTICHOV oty B B€om. Xy Tepintoon kataypaedv 1ol &ywvav ot

Baboc, (oTovg vdyeovg 6TabRovG TOV MeTpd) o1 avarioelg Eyvav yio

10
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TNV EKTIUNOT TOV YOPOKTNPLOTIKOV TNG WOYXLPNGS KIVIGG 6TV EMEOVEIR
TOV VIEPKEIPEVOV £BQPIKDV GTPOGEDV KUl TNV eAeV0epN EMpavELD TOV
avodvopevov celopikod vrofdBpov. Me tov Tpémo awTod, TO. dedouéva
TOV TPUYUATIKOV KATUypa@®v oty ehedbepn empdveld tov £ddpovg
counmAnpodvovior pe avahvtikés npoPAéyel; cupfatéc pe TG TOMIKEG
edapikéc ovvinkes. 'Etol, 0 cuvoAikdg aplOpdc tov Sedopivev Tov
propet vo ypnoomomBel yio va extipunbel n anopeimwon g oxvPRS

Kivnong pe v amdotacn and mv sappnén avEdvetal onpuavtika.

Avoldoelg ook amdkplong éywvav oe Oheg Tig Ofoeg TV
Katoypodv, £ktog ond tovg otabpovg RFN, LAVR ko ALIV, mov
Bplokovtar gykateotuévol ot Paenva, oto Aadpio kot 6to AMPBEP
avtiotoyyd. XTig ngbmt(bo&g avtég otabnke adbvato va Ppedodv ta
avaykoio yeoTexvikd otorgein ywo TtV Owpopewon Tov opxeiov
dedopévov tov avarvcenv. Erxiong, yio mv xotaypapr 610 Anpokpiro
(DMK) dev xpibnke avaykaio vo yivouv ovoAldGE, UGG KOU T
KOTQypaen £YVe 6TV ETLPAVELL TOV GEIGUIKOV voPadpov kot dev £xet

eMNPeaoTel 0O TOMIKEG £00QIKES GLVONKEC.

To BewpnTiKd TPOTLTO TOV XPNCIUOTOWONKE YO TNV TPOGOUOIWCT NG
OUVOUIKTG COMTEPLPOPAS TOL EOAPOVS TEPLYPAPETOL OVAAVTIKG GTO
[Mopdpmpua (Mépog I Keo. 4.2). TTopoéia avtd, katd Tov OpIGHO TOV

E00LPIKMV TAPAUETPOV TPOEKVLY OV HVO AVTIKELUEVIKEG OVGKOAIES:

() O ye@TEVIKEG EPEDVEG OTIV TAELOVOTITA TOV TEPITTMOCEMY £YIVAV

oTNV EVPVTEPT TEPIOYN, Topd TANGioV TG BEoMC TOL Opydvov KO,

(B) Aev mephapfavovv edikég dokyég (Crosshole koar Downhole)

TNV HETPTOT] TOV SOVVOUIKOV YOPOKTNPIOTIKOV TOV £60POVC.

11
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‘Etol oplotnke éva mBavo ebpog yw TG TOpapéTpovg Tov £8GPOUC,

XPNOIUOTOUDVTAG TEPICCOTEPES AMO Mo YEMTPNOE G KGbe meployn.
Emuthéov,  toxdmmro S1dd00omg TV S10TUNTIKOV KOUAT®V 6TO DIESAPOG
eKTIUAONKE EPUESH OO TO ATOTEAECUOTO SOKYLDV TPOTLTNG dieiodvong

(SPT) pe mv eunepwchy oxéon twv Imai and Tonuchi (1982):
V, (m/sec) = 97.0 Ngpr >

Apyiké £ywvav 600 avalvoelg y kabe 0€om koTaypoeng-po Yo kéde
0pOVTIO CVVIGTMGCA TNG SIEYEPCTC-XPNOOTOLDVTOG TIG HECEG TIHEG Y10
T1g edapikég mopapétpovs. Omov 1 Bepehddng mepiodog tov £ddpovg
TIOV TPOEKVATE OO TNV HOVOSACTATY] AVAALGT OTOKAIVE TTEPLECHTEPO
ano 0.10sec and v Wionepiodo Tygysr MOV gixe vroloyiotel pe TV
6etcuokoytKﬁ néBodo NHVSR, ov avakvoeig emavolnednkav ywa vo
pewbel n - dwgopd. Ov  copmhnpopatikég  avolvoeic  Eywvav
TPOcapPOLOVTOG OHOWOHOPEE. TO TPOPIA ToyLTATOV 814000MC TMV
SUTUNTIKOV KOUATOV TOV £30QOIKOD HOVTELOD, 1E 081y ThvTo, TO £0POC
TILOV TTOV £XEL TPOKVYEL GO TOL YEMTEXVIKG dedopéva KOl TNV EUTELPIKN
oxéon tov Imai and Tonuchi. Ané 11g 12 avaidoeg mov &ywvav pe TO
péco  edapkd  mpoeil, ot 7  emavainednkov pe  katdAAnio

TPOGOPUOCHEVEG TAXVTNTES SWUTUNTIKAOV KOUATOV.

6. ANAAYTIKEX IIPOBAEYEIX THX LEIXMIKHYX
AIIOKPIXHX TOY EAA®OYZ

H okpifea tov amotelecpdrov tov povodidotatov avoldcemv
GEICUIKNG anOKPIonNgG Tov £8Gpovg pmopel va eheyydel otnv mepintmon
1OV Lemohinv. Xtnv 0éom avt, 1 woyvph kivion and tov kHpo celoud
ald  xor  KGmoovg  pETOOEIOHODG  Eyel  KoTaypaeel  amd  Svo
EMTOYLVOL0YPGPOVG oe amdotaon 170m, tov evdg amd 10 GAho (SPLA

kat SPLB). O npartog emrayvvoioypdeog Bpicketor eykatestuévog o€

12
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BaBog 13.5m otov vidyelo otabpd tov Metpd, evd o dedtepog Ppicketan
EYKOTECTNHEVOS GTNV EMPAVELD TOV £04PoVS. Ot 0pllOVTIES GLVIGTMGES
™G empovelnkng kataypapng SPLB éyovv otpaeel diovoopatikd, 1t
wote ot GEoveg v 600 opydvev va covprintovv. O TpoPAéyel; otnv
EMLPAVELRL TOV £0APOVG TOV OVOAVCEMV e OEOOUEVEG TIC OIEYEPOELS OF
Babog (SPLA) ovyxkpivovior pe TIC TPOYHOTIKEG KOATOYPAQPEC OTO
ehebBepo medio (SPLB) (Mépog I Kep. 4.4.8). Tav pérpo ocvykpiong

YPTCHOTOOVVTOL TO, EAACTIKG @AoHATO ATOKPIoTG V1o andoPeon 5%.

Ov opykés avolboels pe 10 HECO €dOPIKO TPOPIA EKTIUOVV o
Oepeldon wromepiodo v o £dagoc g taéns tav 0.18-0.19sec, evd m
Trmvsr MOV ekTipdron and v kataypaen SPLB eivan nepimov 0.30sec. H
Jlpopd  aVT] TPAKTIKA un&avi@s*cdt, LELOVOVTOG OMOIOMOPPO  TIG
TOXOTNTEG OLAO0CTIG TV SWTUNTIKOV KUHATOV Kibe otpdong katd 15%.
Ot mpoPAéyelg CUHEMVOLY TOAD KOAGQ e TIG KOTAYPUQPEG GTIG OVAADOEL
pe tnv covict®oa Trans tov opyavev, 1060 Yo Tov KOpLo ceioud 6co
KOt (e petacetsppovs. Avtifeta, ot mpoPréyels yuo v cvvictdco Long,
OV ovuminter pe Tov dwunkn afova Tov VAOYEWOL  GTUONOD,
TPOVCLALoVV o8 KGO TepinTwon peydheg drapopéc pe Tig Kataypapis,
KATL TOV OEV AALGLEL PE OVATPOGAPLOYT TOV TPOQIA TayvTHTOV V. AV
givon o mbavn évoeln gawopévov duvoptkng aAnienidopoong rdu
dbokauntov VIOYEWL OTOOUOV and OTAMOUEVO OKLPOdEMD UE TO
gokapnto  €dagog mov Ttov mepiPdrrel. To  @oaivopeva até Oa
ATMOTEAECOLY  OVTIKEINEVO SlEPEUVIIONG OTIS TPOGEXEIC QACES TOV
npoypaupatog. To mARpn anoteléopata TOV ovaAOGEDOV QVTOV Kol T

cvykprnikd oxfpato tapatiBévrar oto Hapdptnua (Mépog IT Kep. A.3)

Ta Boowd amotedéopata T@v avoldCEDY, TOV YPNCIUOTOIOVUE GTHV

gpevva TeprAapavouv:
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- Tnv Bepehddn 18omepiodo tov £dapovug,

- Tig péyoteg emraydvoels oy eledbepn empdveln Tov £6Gpovg

KOl GTO AVOOVOUEVO GEGUIKO VTtdPabpo,

- Tw péosg poopatikég emraydvoelg yioo gvpog meptodwv 0.01-

0.10sec, 0.10-0.25sec, 0.25-0.50sec kat 0.50-1.00sec

H ovykpion tov Ogpelimddv 1610mep10émv mov TPOKVLITOLY Omd  TIG
LLOVOOLAGTATES AVUADGES KOl TIC GEIGHOAOYIKEC pefdoovg delyvel OTL Ot
AVOAVTIKEC TPOPAEYEIS CLOTNUOTIKG DTOEKTIHOOV TNV  Oepeiidon
wonepiodo katd 32% (péocog 6poc) o oyxéomn pe v Tygvsg, Mia péom
neiwon ota nbO(pik TOV TOQLTHTOV ™G Taéng Tov 5-20% sivan apketn
opmg yu vo e€alerpbel avtn n dwpopd, ywpic peydn emidpaocn oTIg
npoPhenoueveg péyroteg enttayvvoels. Ilpénel vo onuewwbdet edd 611 Ta
dedopéva and T xotaypapeés MNSA Trans ko ATH-02 Trans &yovv
eapebel amd v epappoyn g pebodov Adym coapdv evdeifewv
EMNPEACHOD TOVG UTO Pavopeva AANAERIOPACNS EdAPOVG-KOTAGKEVTC.
['a T1Ig vdhowmes Katoypapec O0ev VIAPYOLY GOQPELS £VOEILELS oL va
amooidovy TV dPopl oty GTNY ueeoé‘)okoyia OV XPNCLUHOTOONKE
Yo TV eneepyacia TV GEIGLOAOYIKMDY SeSOREVMV 1} 0TIG VITODEGEL TTOV
Bocictnkav ot povodidotateg avolOoels (.. oV ELUEST) EXTIUNGT TG

Tax0TNTOG Vs 0O T AmMOTEAECLOTA TOV SOKIUOV TPOTLMNG SlEicdVONC).

7. ANAAYXIH METAZEIEMSON

And v petacewopikyy akolovBic Tov oewouod Tng Abnvag £yovv
emleyel o1 5 pEYOADTEPOL METOCEIGHOL OV £YOVV KOTAypagel amd

wKavormomTikd apfpd opybvev. To peyédn tovg kvpaivovror andé M=4

14
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K

g M=4.4. Or p€y1oTeg EMTOYVVOELS TOV KATAYPAPTCAV GTIV ETPAVELNL

70V £b6Ggovg YTavouy ta 0.096g.

Mo 11 25 KoTaypapés HETACEICUOV VTOAOYIoONKaV Kol oxeddoTnKay
(Mépog II Keg. T'.2) 10 ghaoTiKd @dopata andkpions kor or Adyou
NHVSR. Zeg 4 yopaxmmpiotikés 0€celg Omov  Vrapyovv  TOAAEG
Kkataypopés, (ATHA, SPLA, SPLB, DMK) nopovcialetot 10 €0pog TV
Myov NHVSR o6lov 1ov  kotaypapdv (kvpiov oewopod Kot
LETACEIOHMV) Ko 01 péoeg Tipég Tov AMdyov NHVSR tov petaceiopov
KO TOV KVUPLov oeopol Eexmplotd. Amo tovg pécovg Adyovg NHVSR
Kataypopav oty empavew. tov £dapovs (ATHA, SPLB) npokidntel 611
M HN-YPOURIKT] CUUTEPLPOPE TOV £0GPOVS KUTE TOV KUPLO GEIGHO E0MCE
Aoyovg NHVSR pe yopaktmplotikd péyiota. ot Oepeldon donepiodo
TOV €3GPOVC. AVTIOETA O1 KOTAYPAPES LETAGEIGUMV, HLE TOAD PIKPOTEPES
LEYIOTEG emTayOVOELS, dev dlvouv pia caen €voelln ywo v BepeMmon
1wtonepiodo. To @awvdpevo avtd dev TApPOINPEITOL GE KATAYPOUPES GTO
avadudpevo cewspikd vrofadpo (DMK) 1 e BdBog (SPLA) 6mov ta pn-

YPORPIKE ovopeva Tailovy AydTtepo onpavIikd poro.

Kotaypoagéc petaceiopdv  €govpe amd  Ovo  EMTOAYLVCLOYPAPOVS
gmmAéov, MOV Ogv KOTEypayav Tov KLpo oewopo-oto [Thavntdpro
(ATHB) xov oto Pévim (RNT). EMielyer katoypaedv Ttov KOpLov
celopov ot 0éoelg avtéc, éywvav avaADCEIS GEIGIIKNG OMOKPIONG

YPNOHOTOLDVTOG CAV OLEYEPCT| EMTAUYVVOIOYPAUUATO LETAGEICUDV.
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8. ATIOMEIQXH THX IXXYPHX XEIXMIKHX KINHXHX ME
THN AIIOXTAXZH AIIO THN ATAPPHEH

H péyiom opiléviia Kot Katakopuen emTayvven cvuoystiletal pe my
andéotacn oand v Sbppnén oto ZyApata 2 Kot 3 oviicToa.
Mapopoing ta ZyApata 4, 5, 6 kar 7 deiyvovv v avtictoyn anopsinon
Tov pécev  eacpatikov  envayovoeav. I[lapoveidletar ympotd M
cvoyétion Yo Bpayxd@deic-nuPpoxdOelg Kat £50QIKOVS CXNUATIGHOVG KO
nepapPavovat dedopévo amd TPUYROTIKEG KATHYPAPES GTNV EMLOAVELN
10V £8GQOVE KUOMEC Kol EUPECEG EKTUNGEL, ATO TIG HOVOOLUCTUTEG
avaldoelg. Te dha to oxnpota to dStbéca dedopéva mapaParloviol pe
¢ eumepiké oxéoelg twv Abrahamson and Silva (1997) v pukpo?0
BéOovg oelopods peyéBovg M=5.9. Mg ka1 OAeg Ol KATaypopEg EXOVV
yivel oe péoeg fmg peydleg anootdoelg omd Thv ddppnén, ot Topandve
EUTEIPIKEG GYEGELG YPNOLULOTOOVVTAL GV 0ONYOG Y10, TNV EMEKTOUCT] TMV

OEBOUEVOV OTIC EMKEVTIPIKES TEPOYEG.

Ov péoeg TWéG TOV PEYIOTOV KOl KOUVOVIKOTOWUEV®V (PUCUATIKOV
EMTUYOVOEDV Y10, Ppayddeic-nuPpaydoeis kot edo@ikodg OYNUTICHOVG
paivovtat otov [Tivaka 2 Yo S10QopETIKES ATOGTACELS Amd TNV O1appnENn.
H emippon] tov £3a9ikdv cuvONKOV EXTILATE TOGOTIKE LECHD TOV AdYOL
edapikng evioyvong (SAR), mov opiletar cav 0 AdYog NG EMTAYVVONG
OTNV EMPAVELN TOV £8GPOVG TPOG TNV ETLTAYVVCT} GTO OVAOVOUEVO
ceiopkd  vroPfadpo. ITlapatnpodpe 0Tt ot PEYIOTEG KATAKOPLPES
EMTAYOVOELS EIVAL TPAKTIKG AveEAPTNTES AT TIG EOAPIKES GDV@]’]KSQ; O
ekTinbpeveg TwéG Tov SAR kvpaivovioan petagd 1.47 ko 2.00 yia 116
HEYIOTEG EMTAYOVOELG KOl YEVIKG avEAvouy pe TV andotact) and tnv
dappnén. To avtiotoyo €VPOG TWAOV YO TIC KOVOVIKOTOWUEVEG

pacpatikég emroydvoelg kopaivetar and 0.96-0.99 yw pkpég kot 1.13-
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) 1.37 1o peyoldtepeg mepiddove, evad dev QUIVETOL TPOUKTIKT) CLGYETION

TOVG [LE TNV amooTacn and v dlppnén.

Zovenmg, eve 1 HEYOTI] OPWOVIIOL KOl KOTOKOPVLEY EMITAYLVON
ATOUEIDVETAL e TNV amdotacn and v diappnén, dev copPaiver 1o 610
Kol UE TNV KOVOVIKOTOINUEVT Qaopatiky exttdyvvor. Baowlopevor o’
QT TN TOPATAPNCY, 6TO0 ZyNHa 8 TapovotdlovTal To KAVOVIKOTOmpEve
QACHOTO amdKpong Y Ppaxdoeic-nuiPpoymdOels Kot Y £60PIKOVG
CYNUATIGHOVE, TOV TPOKLATOVY GOV HECT T OA®V TOV EAICTIKOV
QOOUATOV TOV KOTOYPAP®OV OTNV EMPAVEIR, Ooveldptnto amd TNV
o anoctacn Tov otabpod omd v awdppnén. Iopoatnpovpe o6T1 o1
KOTOYPoPEG oe Ppay®@oeic-nPpoyxmOels oxNUOTICUOVG £XOVV QACHATA,
anokpong mAovow o mepddovg petath 0.07 ko 0.30sec Kat
deondlovoa mepiodo g Taéng tov 0.10sec. T 11 xatoypapéc oe
£60.p1K00G GYNUATICROVC, TO EVPOG TOV CTLAVIIKMOV TEPIOS®V KupoiveTal
and 0.10 émwg 0.40sec xar m avtiotoyn decmolovoa mePiodog sivar
nepimov 0.25sec. Ov mpoavapepbeiceg mepiodor avucsrmxm')v GTIG
O10TEPLOOOVG TUTMIKDOV KATAOKELOV pPe  1-5 opdpovg, tnv mhetovomta

TV KTNpiov NAadN Tov vIapyovy oTny gvputepn Teptoxf e Abfvac.

AVOQOPIKA PE TNV EMKEVIPIKT] TEPIOYN, 6€ anodotacn 1-3 km and v
oubppnén  extpdTon 0TI, O 'uéywrsg KATOKOPVYEG  EMTAYVVOELS
avépyovtar o 0.23-0.28g evd or péyioteg oplldvrieC emMTAYOVOELS
extipdron avtiotoya ont £ptacav to 0.33-0.42g ko 0.48-0.51g otnv
emMEAvE  Ppaxodov-nuipaynddv Kol €00PIKOV  CYNHOTICHOV
avtioctoyo. XPNOoHOToIOVTAS ETMALOV TO MHECOH  KOVOVIKOTOUUEVO
EALOTIKA PACHATO TOV ZYNHATOC 8, EKTIUATAL OTL OL HEYIOTEG PUOHOTIKEG
emraydvoels oty 0w epoyn éptacav ta 0.89-1.13g ywo Ppaxdderc-
nuppoyddelg oymuaticpods ko to 1.30-1.38g Y £dagikovg

) oynuoatiopovs. Emonpaivetio 61t o1 mopandve Tipég eivol oTaTIoTIKA
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néoeg Tpeg kal givor mBavov va EemepdoTnkov ToTKA £0¢ Kol KATd
70%. Ze KGOe mepinTmon OP®S, AVTES Elval TOPATAV® ATd OITAAGIES OO

TG TYéG mov mpoteivet 0 E.A K. yia tnv evupotepn meproyn tov AGnvov.

9. LYMIIEPAXMATA

Ta kup1dTEPOL EVPAHATA TG CLOTHHOTIKAG AVTNS £pEVVOS GuVOoyiLovTat

TOUPAKATO:

. Kdpria dievbvvon e 1oyvpng wivions: Ov péyioteg opllovrieg
EMITAYOVOELS TOV TPOKVTTOLV ATO TNV SlVOCUATIKY oDvleon Tov
opLLOVTIOV CUVICTOCMY TOV KATAYPOP®V £xovv uéot 6ievbvven N109°-
oye00V mapdAinin onAadn pe ™V empaveln iappnéng, Onmg avTh EYEL
npotabel omd tovg Papadopoulos et. al. (200) H péon avty dievbuvon
amokAivel katd 10° kai 30° and 10 péco dravuopa BEong TV oTabumdv ot

GYEOT) LLE TO EMAVEKTILOVUEVO KOL TO APYIKO ETIKEVTPO UVTIGTOYL.

o 2ewouoloyikés uébodor amotiunons e edopikng eniopaong: O
A6yog TV 0plOVTIOV TPOG TO KATAKOPVPO EANCTIKO QAGHA OTOKPIOTG
(NHVSR) 6nwg emiong xar o Adyog ™G PEYIGTNG TAYLTNTUG TTPOG TNV
yéytom gmroyovony 1o €04PoVC (Via/amax)  OVoyeTilOVTORL
IKOVOTTOMTIKG, [E TIG TOMIKEG YEMAOYIKEG GLVONKEG KAl TO AVTIGTOUYO
yewteyvika dedopéva. Ot Bepelddelg 1810mepiodol Tov TPOKHTTOVY and
v pébodo NHVSR eivar cvotnpotikd peyolvtepeg (32% xotd péco
6po) Omo TIG AVTIGTOL(EG TOL TPOKVTTOVV UE TIG AVAAVTIKEG TPOPAEYELS.
H dwpopd avt) eoleipeton pe pixpn peimon g toydntog diddoonc
TOV SWTUNTIKOV KOpaToV (katd 5-20%), ota dedopéva, o pépog and Tic

HovodlaoTateg avolboEeLs.

o Avaivon uetaceroumv: Tuykpivoviag tovg pécovg Adyovg NHVSR

KOTOYPOQ®V TOV KOPOV GEICUOD KOl LETACEIGUDY, OTNV EMPAVELYL TOV
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£00POVC, OWMOTAOVETAL OTL 1) UN-YPOUUIKT] CUUTEPLPOPA TOV £GAPOVG
Katd Tov KOplo oeiopud £dwoe Adyovg NHVSR pe yopoxtnpiotikd
péylota ot Begpehddn  Wiomepiodo Tov  €ddpovs. Avrtifeta o1
KATOYPOQEC LETACEICHMOV, NE TOAD IKPOTEPEC UEYIOTES EMTUYVVGELS, OEV
otvouvv o capn évdetn vy v Bepuehddn bonepiodo. To pawvopevo
aUTO OEV TOPOTNPEITAL GE KATAYPAPEC OTO GVOUSVOUEVO GEIGUIKO
vrdPabpo 1 oe Pabog 6mov To. PN-YpapIKA Pawvopeva Ttailovv AryoTEPO

CNUAVTIKO pOAo.

o Emippon twv tomikov edapikov covinkoyv: O péyroteg optllovrieg
KOl Ol QaCPHOTIKEG emroybVoel, ovEavoviar oe 0£0elg epeaviong
£00PIKAV GYNUATICUOV, TOPA TNV GYETIKG ToKvT doun mov yapaktnpilet
TOVG oyYnpotiopnods oto Aekavomeédwn. H extipuopevn péon ovénon
Qtavel, Yo i opldvTieg Ko QaopaTikEG emiToyvveels, 1o 47% oy
EMIKEVIPIKT] TEPLOYT Ko axoun kot 1o 100% oe anootdoeic peyaddtepeg
tov 30 km and mv dbppnén. Avtibeta, o1 pEYIOTEG KATAKOPLOES KOl O
KOVOVIKOTIOIIEVEG QACUATIKEG EMTAYOVOELS OgV deiyvovv va eaptovtal

Ao TIG TOMKES E0UPIKES GLVONKEG.

.. Hapéuetpor g wyvphc kivions otic emkevipikéc meploxés: H
EKTIUOHEVT) HEYLETT) OPILOVTIO ETTAYVVOT| GTIG nk_stécswfcag TEPLOYES, OF
arootdcerg 1-3 km amd v owppnén otaver ta 0.33-0.42g ywo
Bpoyddeic-npPpoayddeig kot ta 0.48-0.51g yio edapikodc oynuoTIoHOVG.
O avtiotoweg péyioteg kotakdpuees emtayvvoes gtavovv to 0.23-
0.28g, avefapmNtog TV TOMKOV €da@ikdv ocvvinkdv. Ot péyloteg
QUCHATIKEG EMTUYVVOELS (Yot 5% amdoPeon) gravouvy 1o 0.89-1.13g ko
t0. 1.30-1.38g 1o Bpayddeic-nuPpoyddelg kot e60p1Ko0g GYNUATIOLOVE
avtiotorya. Ot mopomdved Tpnég dev omokAeieTonr TOMKA Vo, £XOUV

Eemepaotel Ewg ko koTd 70%.
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Ta 6vo televtaio evprpata e&optdvion dpeca and v vddeon ya Thv
empaveln dwppnéng, éva Bépa to ontoio dev éxer akpiag Eekabaprotel
aKOuT, AGY® AVTIKEWHEVIKOV OLOKOM®MV. XUVETMC KUl Ol Tupamdved
apuntikég extipunoelg Ba wpémer va OewpnBodv  mpoKUTOPKTIKES,

TOVAGYIGTOV G TPOG TNV akpiferd Tovg.

10. EYXAPIXTIEX

O kataypa@és ™G Woxvpnsg Kiviong mpoépyoviol amd T diKTuo TOL
['emdvvapkod Ivotitovtov tov EBvikod Aoctepocskoneiov ABnvév, tov
Ivotitovtov Teyvuciig Zewspodroyiag kar Avticsiopkdv Koataokevdv
(ITXAK) xar g AEH. H Attiké Metpd A.E. mapeiye to yeoteyvikd
ctoyeia yw OAovg TOVg otafpodg Omov  NTOV EYKATEGTNEVOL
gmroyvvoloypaeot. Idwitepeg evyapiotieg exppalovtar mpoc tov k. I.
Kahoyepd, Epgovnmy I 1ov Tewdvvapikod Ivetitovtov, yioo tn otevi

covvepyasio Katd tnv a&lohdynon Tov Kataypoeov.
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EONIKO METZOBIO MOAYTEXNEIO - TOMEAS FEQTEXNIKHE

ANAAYZH KATATPA®QN IZXYPHZ KINHZHZ
KAl EKTIMHZH TQN EMITAXYNZEQN XTI
EMNIKENTPIKEZ MEPIOXEX AMO TON ZEIZMO
THZ AOHNAZX

A’ ®AZH EPEYNQN

MAPAPTHMA |
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INEPIAHYH

Tnyv 7" Zentepfpiov 1999 évog katactpopikdg cetopdg peyédovg Me=5.9 ytonnoe ™y
gupuTEPT TEPLOYN TOV ABNVOV, TPOKOADVTAG TOAAEG OndAEIEg oE avBphmves (wég
A& Ko pEYEAES KOTAGTPOYEG GE KTAPIY, KLping oto Popeliodutikd mpodotio g
Abnvag (Ave Adoa, Mevidt xtd). Tnv woyvpfy oewopkn kivion kotéypayay 17
EMLTOYVVOLOYPGPOL 610 vopd Attikig and ta poévipa Siktva tov [eoduvapikod
Ivonitobtov oV EBvikod Actepookoneiov Adnvdv, tov ITEZAK kv g AEH.
Avotoyhg Opmg, TapdTL TOAAL Opyave KOTEYPAWAV TNV 1GXVPT] GEIGUIKN Kivnom,

KavEVaA SEV NTOV EYKATEGTHUEVO OTNV TAEIOGEIGTN TEPLOYH.

2xomog avtig g Epevvnuikig Epyaciog eivan 1 Siepedvnon g mbavig enidpaong
TOV £66(OVG Kot GAADY TOTIKAOV CUVONKOV 6TIG KOTAYPOPEG AVTEG. ZVYKEVTPGOTKAY
howdv, extédg and Tig id1eg TIG YNEOTOMUEVES KATAypapse Kol GTovyeio yio T
obotact kor Tig 10W0TNTEG TOL €8GQOVS, TNV TomoYpapin Ko TNV QUG TOV
KATUOKELOV oTig omoleg MTav tomofetnuéva to Opyave. Ze mpdTN @don £yve
duvuopotik cHvoesn TV 0PlovTiOV CUVICTOOHV THV KATAYPaPhY OoTe va Ppedet
T HEYICTN GUVICTOREVY] EMTAXVVGT] KOl O TPOCOVOTOMOHOG TNG GE GYEGT UE TO
Boppd. T cuvéyewn vroroyiotnke o Adyog TOV oplovIiov TPoC Ta KATUKOPLOQ
paopota andkpiong (HVSR) kat 0 Adyog tng péyiomg taydmmrag mpog ) péyiotn
EMTAYLVOT TOV £06HOVG (Vmax/Omax ratio) ywa Oheg 11g kotaypaic. Avtéc ov &bdo
pedodot 0d1yovV oE  pia TPOTH OMOTIUNOT) TOV ESUPIKAY GUVENKAOV GTIG TEPLOYEC

TOV KATAYPOPOV.

To xbpro pépog g Epyaciag nepthapfaver 1-A avoldcelg GeloUIKG omdKPIoNC
edapovg yio 13 xotoypagés pe to mpéypappo H/Y SHAKE9L pe ti¢ omoieg
OTOTIHATOL T) CORTEPLPOPE TOV £8GPOVG KATA TV SIEAEVGT] TOV GEIGIIKGY KOUATOV
HEC® EVOG AMAOTOMUEVOD TPOGOUOIDRATOC. Me Tig avaldoelg avTéc exTundnKay ot
CLVIOTOGCEG NG 1oYXVPNG CEICHIKAG Kiviong otV emipavela. Tov £869ovg, ot
dempavelr celoKod VIOPAOPOV-EFAPOVE KAl OTNV EMQAVELL TOV GEIGHIKOD
oPadpov. Tvykpivoviag To ATOTEAEGRATA TV OVOADGEMV GELGHIKNG OOKPLOTG KOt

™G peBodov HVSR yapaxmpifovrar o1 kataypagég avéroyo pe Tig tomxég edapikég
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cuvOnkeg, evromilovtar ot evdeifelg OAANAETIOPACT|G €OUPOVG-KUTACKEVNS OTIg

Kataypapés mov dev Eywvay og ehevBepo nedio kan exTrdzon 1 aglomotio Tovg.

O Katayeypappéveg Kot ot TPoepyoneves and 11 Bempntikég avorVoelg péyloteg
EMTAYVVOELG OTIV EMLPAVELL TOV £3APOVE KoL 6TO avadvopevo Ppayxddeg vtdPabpo,
oe otadpovg mov pnopovv va Bewpnboldv avennpéactol, cuoyeTilovion HE YVWOOTEG
oEoElg amopelmong TG WoYVPNG CEWCUIKTG KIvIiong €QapROGULEG YO, GEICHOVG HE
KOWG YOpOKTNPICTIKA HE TOV Oeopd g Abfvac. Me Bdon v ovoyétion avtm
UTOPOVE VO EKTYTCOVHE THV HEYIOTY] EMTAXVVON OTNV TAEIOCELSTI TEPLOYN Yo

«edaPKER) Kat «Ppaymdelsy Tomkig covOnKes.
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IIPOAOTOX

O xotactpogikds oewopog g 7% ZemtepPpiov 1999 mov émhnge ™y AOfva
TPOKAAECE pNeYOAEG ombAeieg o avOpdmvo Odpoto Kou vrodopés. Ov moAAég
Kataypapés NG woxupfg oelopkhg kiviiong mov éywvav 6to vopuo Attiknig (17
GUVOMK() TAPEXOVY OPKETE GTOEIL Yi0. TV allohdynon 1OV EMATOGEOV TOV
CEIGHOY, av Kapio dev éyve oy mhedoeiot neployn omig Bopelodvtikég cuvoikieg

g Afnvag.

H enidpoon twv tomkdv edapicdv covbnkdv omv 1oLpY| oeEopIKN Kivnon sivat
adupeofitnm kar o onpaviikdg g porog Exet vroypoppcBel dvotoxdg and
KATAGTPOPIKG yeyovoto (m.y, oewopdg tov Mekwod 1985). To oTOElD. TTOV
TPOKVTITOVV Omd TNV epyacio. ot amoteholhv mv Bbon v v exktipnon g

ETLTAYVVOTIG TOV £3GQOVG 6TIG TAEIGOEIGTEG TEPLOYEG GOV SEV VIAPYOV KOTOypaQEG.

H extipnon howmédv mg enidpaong tov £ddpoug xar v 1diaitepov Tomkdv cuvinkov
OTIG KATAYpaPEG TOV Gewnod g ABAvag pmopei vo emiong va mapéyet apKETA,
ONHOVTIKG oToYElR Y10 Ta €dGpN TG TEPLOYNG Kon TNV COUTEPIPOPE TOVG KATA TNV
dithevon ceopcdvy kopdtov. Ta otoysia mov TPoKHTTOLY AT mv epyacio avth
aroteAodv eniong v Paon ya mepoutépo avardoeig oe cuyYKeKpIpEva Bépota (m.y.
HiKpoLmvIKEG perETEG) oV cuoyeTilovian dpesa pe EKTIUNOT TOV GEIGHIKOD KvdHvou

OTNV TOKVOKATOIKTHEVH TEPLOYN TOV ABNVDV.

Oa Béhape vo avayvopicovpEe Ty oNUOVTIK] GOVEICQOPE KGOV avlpOrov Ko

POPEMV KOl VOL EVYAPLOTHCOVLE:

- To T'ewdvvopké Ivotitovto tov Ebvikod Actepoockoneiov ABnvov yu tig
KOTOYpaQES NG 1oy upng Geopikng kivione and to diktvo mov £xel avantotel oe
ovvepyasio pe mv Attikdé Metpé A.E. xau dwitepa toug kK. I. Kahoyepd xai I.

Homadomovio yio v forjfew Tovg 610 Ge1GHOAOYIKS pépog.

t4o



- Tnv Attké Metpd AE. yio v mapoyn] yeotexvikédv otoyeiov and T
HEAETEG YO0 TV KOTOGKELT TOL MeTpd Ko TANPOPOPIOKAOV GTOWEIOV Y1 TOVC

01a610g OOV VINPYAV EYKATEGTHIEVOL EMLTAYVVOIOYPEPOL.

- To Ivomitovto Teyvikhg Zeiopoloyiag won Avuoceiopkav  Kataoskevdv
(ITZAK) Mo tg kataypupég g 1630piic GELGHIKTG Kivnong and 1o dikTvo tov oTNY
Abfva ko aitepo Tov k. N. @£080vAidn Y100 Tic cVUPOVAEG TOV GTO GEIGUOAOYIKO

pépoc.

- Tnv AEH ko ocvykexpipéva tov k. K. 2KoUPTN YL TIG KATAYPUPEG TOV

dukrhov mov Sratnpodv ota: epyosticia g AEH.

- Tov Yroyneo Awdktopa tov EMIT k. A. Avioviov i TNV TOAVTIUN

PorBein Tov o1 GUAROYH TV YemTEXVIKAY oTolXELV.
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1. EIZATQI'H

Tnv Tn ZentepPpiov 1999 ka1 dpa 11:56:50 (GMT) évag kutaoTpoPikdg GEIGUOC 1E
uéyebog M=5.9 (odppova pe 710 Tewdovopkd Ivomtovto tov  Efvikov
Aoctepockoneion ABnveV) yTOMNoE TV SVPOTEPT TEPIOYN TG TOATG TV Abnvav.
‘Hrtav o mpdtog 10xwpdg oelopoc mov £xel avagepbel o 1660 KOVTIVI EMKEVIPIKY
andotoony amd 1o 1oTopkd Kévipo TV  ABnvov  kar  évag  amd  Toug
KATAOTPOPIKOTEPOVS CEICHOVE TOV  EYOVV Kataypawéi not€ oty  EAAddo.
Ieprocdtepa omé; 40 xmpw «xatéppevoav, 143 Oavator xat EKATOVTAOEG
TpavpaTicpol anodoonkav oto oetopd. Ot TePIocOTEPES KATACTPOPEG GVVEPTIGAY GTO
Boperodvtikd npodotio Twv ABnvév oe andotaon 10-15Km and 1o kévipo g moAng
otovg npomodeg g Iapvnbag (Ave Awdoowr, Axapvés, Mevidr, Metapdpomon,
Opakopakedoveg ktA). H éviaon tov oeiopot oty nhetdoeiom ani‘f] TEPLOYT EPTACE

tovg VI xon tomka IX Babuodg g khipakag MM.

H apyu emiunonrdu F'ewdvvapikod Ivotitovtov ko tov F'ewpuowon Epyaostmpiov
00 [ovemotiuov g Oeccakovikng tonobetodoe 10 emikevipo 610 POPEIO TN
0V priypotog g Pving (38.15°N, 23.62°E) mov evromiletal 6Tovg voTIoduTIKOUG
mponodeg g [apvnbag. MNa peyadvrepn axpifewn to enikevipo Eavavrmoloyiotke,
mpochEtovtag ota dedopéva tov I'ewduvvapkod Ivonitodton 100G YPdVOLS aPitemg
and o dikroa cewspoypaewv Tov F'ewpoowod Epyacmpiov tov [avemompiov g
®ecoarovikng ko g AEH ka1 9 xataypagés wyvpfi celopikic kiviiong omd 1o
diktvo tov I'ewdvvapkod Ivonitovtov oty mepoyf tov Abnvev. O axpinic
VIOAOYIOHOG tomoBetel 1o enikevipo mepimov 15km NA and 10 0pyikod, pe
ovvietaypéveg 38.10°N, 23.56°E kat somiakd Pabog nepinov 16.8km. (Papadopoulos
et al. 1999) H 0¢om tov emiévpov ko T0v priypatog g Polic gaivoviar 6to Zypa
1.1

O pmraviopds yéveong, Omwg mpotsivetar and to I ewdvvapkd Ivetitovro, sivat
xavovikt) S1appnn pe Tig EmQavelsg Tov priypatog va éxovy dievbvveoei 113°N ko
290°E pe Bo6ion 56° mpog 1o BA xar 39° mpog 1o NA avtictoyga. O punxaviopog

ovtdg Ppickerar o ovpgavia pe GAleg emAvGEI MOV TPOTGOTKAY (Papadopoulos et

3
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al. 1999). Ilepiocétepor amd 1200 petaceicpol kataypaonkav and 10 eopntd Siktvo

7OV avanTLXONKE GTN TEPLOYT] HETA TOV KUPLO GEIGUS

To I'ewdvvapikd Ivenitovto Abnvév oe cuvepyaosia pe mv Atnikd Metpd A.E. eiyav
avortvel £va diktvo yneuakdv emtayvvoloypaeov oty Abfva, 10 and Toug
omolovg KatEypayav Tov KOplo oetopd. Ov 6 kataypagég éxovv yiver péca oe
otaBpovg tov Attikod Metpd oe Badn and 7 £mg 26 pétpa and v emedven. Exiong
6 xataypaé otnv emeaveln eiyape and to diktvo tov ITZAK (o10 Xaldvf)pt, om
Koyéhn xar om Kaihbéa) ko and to diktvo g AEH (ota epyostécia g o1o0
Kepatoivi, oo AMBépt kat 610 Aadpro). Tov kOpio celopd Katéypaye emiong évag
EMTAYVVOI0YPAPOG tov I'emduvapikod vonitovtov omyv Paphva. Tvvolikd dniadn
giyape 17 xataypagés 1oxvprg oeopikng kiviiong. Ou péyioteg THéS TOV
EMTOXOVOEDV YO TIG Kataypagés avtés, 10 P&bog oto omoio &ywav xor ot
EMKEVIPIKEG TOVG UNOOTAGELS PAIVOVTAL GTOV TUPAKAT® Tivaka, EVd akoAovdovHv 2
xGpteg pe nig O¢oeig Tovg. Tto oxfua 1.3 eaivovtar o1 péyioteg emraydvoec tov 11
KATAYPAQ®OV 70V £Yvav OTNV EMPAVEID TOV E8APOVG CUVOPTAGEL TG EMKEVIPIKHG

TOVG OOCTACTC.
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IMivaxag 1.1 Méyioteg nipég emraydvoews kabe xataypaerg

, Kwdwkoc Bd?"g ETHKISVTpIKT] Emtdyovon | Emtayovon | Emrayvvon
Heprozn oradpot | CPYUVOV | Aootaon |y NG TRANS VERT
(m) (Km)
Anpodxprrog DMK 0 26 0.04592 0.07648 0.03756
Néog Koopog (DIE) FIX 15 22 0.08582 0.12422 0.04562
Movaotpdxt MNSA 0 " 20 0.22926 0.51166 0.16203
[Tevtaymvo PNT 15 23 0.08813 0.07906 0.05527
Néo Yoyiko ATHA 0 22 0.08358 0.1006 0.11425
Adovn DFNA 13.5 23 0.0445 0.08013 0.04083
Zoviaypa SGMA 7 21 0.14874 0.23899 0.05404
Zovtaypa SGMB 26 21 0.11091 0.08738 0.08862"
Zemoa SPLA 13 16 0.25476 0.22083 0.08216
Zemoha SPLB 0 16 0.32445 0.31226 0.19215
Xahavépt ATH-02 0 21 0.11016 0.15857 0.09222
K.E.AE. ATH-03 0 20 0.2636 0.30294 0.15668
ryz ATH-04 0 20 0.12087 0.10997 0.05255
Pagiva RFN 0 39 0.08083 0.09981 0.03004
AMPép ALIB 0 62 0.02035 0.01655 0.01014
Kepatoint KERA 0 19 0.22276 0.18609 0.15503
Aavpro LAVR 0 71 0.04239 0.0533 0.04814
5
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2. METIXTH XYNIZTAMENH EIIITAXYNXH

Ol emTONLVO0YPAPOL OV KATAYpa@OLY TNV oelopkh Kivnon pog Sivovv 6vo
oplOVTIEG KOl M1 KATAKOPLOT] SLVIGTOCN TG emTdyvvang. O dvo opilovnieg (Long
kot Trans) cvvictdosg givatl k@0eteg peTald TOVG KAl O TPOCAVATOAMGUOS TOVG OF
oyxéon ue tov Poppd pmopet vo petpnBei pe mukida. O mpoocavatoMopds avtdg dev
givar o id10¢ y1a Ol Ta Gpyava oL KATEYpPAYAV TO CEGHO Kar cuviBwg aptatat

amod TV KATaoKeL ) oL £xel TomofetnOet.

Yroloyiloviag 10 Swvvopankd @Bpowcpa tov Svo oplléviiov  KaToypap®v,

UTOPOVUE VA VTOAOYIGOVE TNV péyiomn cvvictapévn opwévnia emrdyvvon (Kramer
1996). H Suavoopatikni GBpoior yivetar pe éva npodypappo H/Y oe yYAdooa Fortran. H
SievBuvon MG CUVIGTOPEVTIG EMTAYLVOTNG YEVIKG OEV GUUTIMTEL pe Kopio amd Tig
apyikég devbuvoeis. Tlpoxvntel £tol yia Oheg TG KATOYpa@EG o pEYIOTN KOl pia
eAdotn T oplovTlag EMTAYXLVONG KOl Ot aviioToyeg 01evbivoelg Omov avtég
ovpfaivouv. OepnTikd o1 S1evVBHVOEIS NG NEYIGTNG KAl TNG EAAYIOTNG EMTAXVVOTG
0 énpene va Sapépouv netald toug katd 90°. Ta anoteAfonata OpmG pag deiyvouvv
ot omyv wpafn dev ovpPaiver mavta ovtd. [Tbavév avtd va yivetar yati
VIEICEPYOVTAL KOl GAAOL TAPAYOVIEG OTIC KATUYPAPEG TOV VO Katevfivoewv
(emmpeaocpds and TG KATAOCKEVEG OTIG Omoieg Nrav TomoBetnuéva ta Opyava, Tig
TOTOKES YEMAOYIKES KAl YEMPVOIKEG CUVONKEG KTA). LTOV TAPAKATE TvaKa Qaivovial

T0 ATOTEAECHATA OTO TOVG VITOAOYIGHOVG.

Ext6¢ and mv péyrotn Tiun mg emrdyovong, evéapépov £xel xai 1) digvbuvon oy
onota avtn cvpPaivel kabmhg oe cuvdvacud pe dhia otorxeia (UnYaviopd YEVEOTG
oeopod, katavopr] Prafov kth.) mbavov va pmopel va pag ddosr oroveia
KatgvfoviikOmTag Katd Ty 614600M TV GEICHIKGOV Kupdtov. O dievbivoelg avtég
QaivovTal 6TOVG MAPAKAT® XAPTES OE GYECT] HE TO PRYHO TOV E6MOE TOV GEWGHO Kot

TO HE EMKEVTPO.
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Ané 6T paivetat and TOVE TEPOTAVE XAPTES, OV TPOKVTTEL CUVEREWN OTn devBuvon
Tov emroyOveewyv. [Iaving o1 Kataypagés mov Pplokoviar atnv gupdtepn mEPLOYM
tv ABnvav divouv wa péon dievbuvon yopw otig N101° (n pétpnon yiveton médvra
degr6oTpopa and tov Poppd), ahrd pe onuavnkn Swomopd. Ov kKatevbvvoEeg
nbppnéng onwg eidape sivar 56° mpog to BA xar 39° mpog ta NA, omdte kau

oxnuatiCovy pe tn péon dievbuvon ywvieg 45° ko 62° avticTorya.

H péom Sievbuvon e péytotne emrdyvvong deixvel Aomov pa KatevBuviikdTnta
npog T A-NA, av AGBoupe v’ OYIV pHag QUOIKE KAl TOV UnXavicHd YEVESTC TOV
OEIGLOYD KOl O GUYKEKPLUEVE TO YEYOVOS OTL 1} didppnén Tov prYRaTOg £YIVE TTPOG TA
N-NA. Avrictoige, ot peyahdtepeg PrdBec mapatnpidnkav oe piKpES OYETIKA
anootdoelg A-NA tov prypatog g QuAng mov £8woe kol Tov Gewoud (Teployic

Axapvav, Mevidiov kt)).

H péBodog ovtr amd poévn g dev pmopel mopd va pag ddoel pdvo yovopikée
ektunoeig, yopls va éxel Wwitepn ocvvémewr o pkpoxiipaxa. To yeyovog avtd
mBavov va opeidetar ko oty EMPPOT TOV KATUOKEV®Y (oTadpol Tov Metpd) péoa
oTIG Omoieg Nrov ToobeTnuéva Ta Opyova. Agv maldel Op®S, 68 CLVOVAGUO UE GAAX

OTOYELD TAVTOTE, VU TPOGQEPEL YPTICULES TATPOQOPIES.
A6 v GAAN, oL péyioTeg TIHEG NG CUVICTOREVHG EMLTAYXVVOTG TTOL VoAoYi ovTal

HTOPOOV Ve xpNGUOTONBOVY OE GUOYETICEL TNG UEYIOTNG EMTAYVVOTG ME TNV

EMKEVIPIKT] AGGTAGT Yo TNV TPOPAEYT TOV TGV TG KOVIX 6TO EMKEVTPO.

13
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3. ZEIEMOAOTIKA KPITHPIA EIITAPAXHX
TOY EAA®OYZX

3.1 Tevika

Aedopévng g peydAng onpaciag TG EKTIUNONG TG GAOKPIOTG TOV £6GQOVS OF
10XVPOVG GEICUOVG Y10 TNV TEXVIKTY CEIGHOAOYia, EAAEIYEL AETTOPEPDOV YEOTEXVIKGVY
otoygimv, £xovv avantuyfel Kol TpoTabel TPOTOL EKTIUNOTIC TOV XPNOCILOTOIOVY POVO
TG KATOypapES NG 107VPNG CEOUIKNG Kiviong. Lt ovykekpuév nepintmon Exovv
xpnoylomomBel o1 TEYVIKEG TOL Adyoy NG opwldvrmiag mPOg TV KaTakSpueN

paopatikn anokpion (Horizontal-to-Vertical spectral ratio_method ~-HVSR) kafdc

KOl TOV AGYOV TG HEYIOTNG TaXVTNTAG TPOG TNV HEYICTY EMTAYVVOT (Vmax/Omax ratio
method). (Donovan 1989) evé yivetar o) cuvéyewn xat pio Tpocndbeia CUOYETIONG

TOV ATOTEAESULATOV TV HebdOSmV avThv.

Xpnowomnowfnkav o1 17 xataypagés 1ov kOpov cewopov, 11 and Tig omoieg éyvav
em@oveloka kot 6 oe Pabog and 7 fwg 26 pérpa. duvowé o UT-EMOAVENKES
KOTaypapiG Sev pmopovy va cuYKpBodV Guece pe TG EmMQAvEWkKES. Amd gals
KaTaypupEg auTEg TPOKVITOVY OAM Ta amopoitnta oTovEin yia mv gQappoyn v
HEBOdGY aLTAOV (QACHUTA amOKPIONG, HEYIOTEG TILEC EMTAYOVOEDY Kal TAYVTIHTOV
Kkth). Oheg o1 kataypagég £xovv nepactel and piltpo (Low pass filter) 25.0-27.0 Hz
T0 omoio Opwg dev emmMpedlel CLXVOTNTEG NG 1OYVPNG GEICUIKNG Kivnong tov

EVOLPEPOVTOG HOC.

3.2 Adyog ®acpatov Anékprong (HVSR)

H pébodog avt o my extipnon tov Suvapikdv xapaktmpioTk@y tov vredaPovg

XPTOHOTOLEL TOV AGYO TOV QUOUATOV aROKPIoTNG TV oploviinv cuVICTOGHY mg |
1070P1G CEIOHIKTG KIVIoNG Tpog T Katak6puen. Eival napdpown pe TV «receiver-
function techniquey, 166080 mov ntpotédnke anéd tov Langston (1979) ywa va Bpebein
KATAVOUT] T®V ToXLTATOV 6TOV YOS TG I'Me and to Aéyo twv QUORATOV UTOKPIOTG

Op1LOVTIOV Kal KOTAKOPLO®Y GUVISTOOOV GEIGRIKOV KORGTOV P mov giyav davidoel

14
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peyaAn eonaxn andotaot (teleseismic P waves). H pébodog avty vmobBéter 6T ot

TOmKEG £daPikég cuvlnkeg dev emnpealovy CNUAVTIKG TNV KOTAKOpLOT CUVIGTOCH

TG CEWOHIKNG S1éyepoTC.

M mapdpown pébodoc €xer mpotabel and tov Nakamura, m omoia Paciler ™mv
EKTIUTOT TOV SUVOUIKOV YOPAKTTIPIOTIKGOV TOV vteddpovs 610 AOYo Twv opldvriov
TPOG TO KATAKOPLYO PACHA arOKPIoNG KoTtaypa@dv €dagikov Bopvfov (Nakamura
1989). H pébodoc avt} £xer evpémg dwadobei yio Tov amAd Kot TNVO VIOAOYIGHO TG

Oeperdd0Vg 1810CVYVOTITAS TOL EOAPOVG. B

Egappoyég mg pebddov HVSR kat i ohykpion ™G pe KAQGOIKA QACUATH ATOKPIONG
(ovprepiapPavopévav kataypagdv oTto 610 onueio TavTdpOVE Kot oTNY EMPAEveLd
Kal 670 VEdapog) kat pe Bewpntikés peBddovg 1-A aviivorg £dsri€av 6Tt n andiovy
Tipn tov HVSR eaprdrar and 1o €idog twv Tpoomaréviov KupAToV. Zuverds o
andivtog Pabuog evioyvorg dev unopet va vroroyotel povoonpavia and v pébodo
HVSR. Tlap’ 6ho avtd oe moddég mepumtdoelg €xer amodeyybel om diver pe
wavomomTikn axpifeix Tig WrocvyvoTiTEg Kt lcbpi(oc_, TNV TpOTH 1O106VYVOTNTA TOV
ebapikod Tpopik, GTV KOpLET} TOL OmoioL Exovpe TV kataypaey. Etot, oe
ovvdvaopo pe TV anhoTi G, £xer fpet evpeia epappoyn kat otov EAAnvikd xdpo
(Dimitriu et al. 1999, Theodulidis and Bard 1995, Theodulidis at al. 1996, Bonilla et
al. 1997). 'Exet eniong anoderydei 6T 1 pébodog eivar ev morhoig aveEapnmm and to
néyebog Tov oGEICHOY, TV EMKEVIPIKT] amootaon kot 10 Palog omdte eivar kot
aveEapmn amd TV £VIROT] TNG CEICUIKNG KIVIIONG, TOLAGXIOTOV GE KQTUYPUQES
HEoTG EMG HEYAANG EMKEVIPIKNG aMOGTACT)S oL €xovv avoivdei (Yamazaki and

Ansary 1997).

21 mepinTwon pag £xovv ypnoiporomdei o 11 .Kamypa(pég ehevBépov mediov xar ot
6 xataypapig ot BaBog Tov Kvpiov GEWGROL and TIG OMoieg ExEl VIOAOYIOTEL 0 AdYOC
TV Kavovikonmompevev acpdtev andkpiong (NHVSR). Kavovikorotodpe tov Adyo
TOV QACUATOV OOTE 1) HENICTN TN NG EMTGYVVONG Vo uNv Ttailel poro, piag Ka m
opilévTi Kol T KOTAKOPLON GUVICTOON TNG OXVPNG GECMIKNG  KivRomg
QTOPEIOVOVTUL HE SQOPETIKOVG PUBHOUC. ZTig 6 avtée Kataypopéc &xel Yivel

mpoPieyn tov Adyov NHVSR omv emoaveia petd and 1-A ovéivon Siadoong

15
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oewopik@v xvpdtov (npdypappa SHAKE) péoa and 10 £dagkd mpoik g meproymg
Kal TNV mapadoy 6Tl i Kotakopuen cuVicT®or Tng Kataypaerg dev emnpedleTar
xatd v S1doct] mg péoa and TG edaPikéc otpdoelg. O1 AETTONEPEIEC CYETIKG LE
mv pebodoroyia extéieons tov avalioewy avanticoovial Siefodikd oto avtiotoryo

KEQPAAMLO.

Amd TNV popeT TOL AGYOL TMV KAVOVIKOTOULEVOV QPUOMATIKOV QmOKPiCE®MY
pmopodpe va kGvovpe wpoPfryelg yia v kiplo 13106VXVOTHTO KAl TOV YEWAOYIKG
XOPUKTIPIGTIKA TOV EUPIKOD TPOPIA. ZTOV TUPAKATE TIVAKA EYOVHE TOVS OTABPOVE
amd Omov eiyopue Kataypapés, 10 PABo¢ TV KaTaypap®y Kal Ti avTicTOEC HEYIOTES

Tipég tov NHVSR.

Hivaxag 3.1 Méyiotor Loyor NHVSR ko BéOoc xaOe kataypapnc

epro Kodwss | Babog NHVSR max

otabpoy 0pyavov LONG TRANS

Anpodxpitog DMK Emoedvea 1.3259 1.4745

Néog Koopog (PIZ) FIX ~ 15m 1.9727 1.9812
Movaompakt MNSA Emeavewa 6.2183 3.8077

[evtaywvo PNT 15m 1.9898 2.8188

Néo Yoo ATHA Emedvea 3.7398 3.4761

Adovn DFNA 13.5m 2.1489 1.8165

Zoviaypa SGMA 7m 1.8184 1.6775

ZOvtayua SGMB 26 m 4.2876 3.8719

. Xemoa SPLA 13 m 2.3663 1.7569
SenoMa SPLB | Empavew 4.4639 4.852
XoAavdpt ATH-02 Emodve 3.7733 2.3631

K.E.A.E. (Tletpaidg) ATH-03 Emedvea 2.8015 3.1584

LY.Z (Koyéln) ATH-04 Emoedveia 2.709 2.0873

Pagpniva RFN Emodaveia 2.1464 1.6711

AMPépr ALIB Emoedvewn 1.5604 2.3574
Kepatoivt KERA Emopavew 3.25326 3.32352

Aavpro LAVR Emedvera 2.5 2.3078

16
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Eivar mpopavég mog o1 Tipég Tov AOY®OV TOV ETQAVEWRKOV KATAYPAPOV KOl TOV
Kataypap®v o€ fdbog dev pmopotv va cvykpBotv. O npofrendpeveg Tipég yia Tovg

AOYOVG OVTAOV TOV KATAYPAGOV GTNV EMOAVELL QAIVOVTIAL GTOV ETOUEVO THVAKA.

Ilivaxag 3.2 [IpoBiendpevorl péyiotor Adyor NHVSR otnv emedveia 1ov

e8GPOLG Y10 TIC KaTAypa®is Tov £ywvav ot Pdbog

) K wdudg Baboc Predicted NHVSR max
[eproym . .

otafpod | opyavov LONG TRANS

Néoc Kdopog (PIE) FIX 15m 2.400305 1.5451
[evtaywvo PNT I5m 2.204539 1.997884
Adgvn DFNA 13.5m 3.013091 1.761333
Zovtaypo SGMA 7m 1.656531 1.377234
Yovrayuo SGMB 26 m 4.506511 5.717793
Yendho SPLA 13m 2.163068 1.814456

Zto 1téhog 1oV Kepahaiov mapatifoviar ta Saypdppata o kdde xataypagt
(mpaypanikd kar wpoPAendpeva otV em@dveln 6mov N Kataypoy £xer yiver 08‘
Babog). Lo oyfpata aivoviar Ta pdopato andkpiong o g dvo opovrieg (Long
kot Trans cOpeava pe tov TPocavatolMopd Tov opylvov) kKot TV Katakdpven
CUVIOTOON NG KATAYPaQnS KabdG Kai 0 AOYog TV dLO KUVOVIKOTOMUEV®Y

pacudtov (NHVSR).

Ao v pedém) tov oxynuatav Yo kabe Kataypaet mTpokdnTovy evilapépovia
otoeie yia Tmg tomkég edapikés ovvdfikeg otV TEPIOY  tov  xabe
EMTAYVVOIOYPAQPOV. ZUYKEKPIPEVR DIGPYOVY EMQPAVERKEG KATAYPOPEG OOV 1
péyrot tipun tov NHVSR eivar pukpr (xvpaivetor éog 2-2.5) ka1 n popey Tov
daypapparog tov A6yov NHVSR cuvapticer mg mepiddov eivar opaky [BAéne 1o
napdderypa TG KoTaypagés oto Anpdkprto (DMK), om I.Y.Z. mov Bpicketar otnv
Kvyéln (ATH-04), ot Pogrva (RFN) xat oto AMpépt (ALIB)]. Ta Swypappata
0VTE AVTICTOLXOGY OE KATaYpapEg mov £x0uV yivel gite o€ epeavicelc Tov Ppayddoug
CEIopIKOD VIoBadpov oV empdveln (AnpuokpLrog) &ite ot £6apIkd TPo@ik pe mOAD

HIKpO a0g Kt SVOKAUTTEG GTPOGELS.

17
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Ano v GAAN HEPLA VIIAPYOVYV EMPAVEIRKEG KATAYPUPEG LE PHEYIGTT TIUR TOV AGYOV
NHVSR £wg 4.5 7 axopn xut 6.2 omyv dalovca nepintwon tov Movaosmpakiov
(MNSA), n onola dpwg e€etaletan Egymprotd. Kataypagéc 0nwg avti ota Zemdia
(SPLB), oto Néo Yoyikd (ATHA), oto K.E.A.E. mov Bpioketar ot 086 Teparag
(ATH-03) 7} oto gpyootdoo tng A.E.H. oto Kepatoivt (KERA) divouv, gxtog and
peydAn cuykpitikd péylotn Tipm, Kot peYGAES Tipég tov Adyov NHVSR yux mepriédoug
naveo arnd 0.3 sec kot deiyvouv OT1L £50VV Yivel TAVD 0 EDAPIKES GTHAEG HE OYETIKA
HEYGAES YapakmproTikég neptddove. H yapaxtnpiotikn nepiodog T sivar n tepiodog
oV avriotoEl ot BepeMdn 1Whwoovyvomra f; g edapikic omAng. Ag pnv
Eexvape 6m peyddn yopakmmpiotikny mepiodog onpaiver 611 10 Bpaxdmdeg vadfadpo
Ppioketon o peydho oxenxd Babog kat OTL Ta VEEpPKEipEVE TOV £8GPN £xOVV TYETIKG

HIKpT HEOT) TaXVTTA H1GH00TC SIUTUNTIKOV KOPATOV Vs,

Eivatl npogavég howmdv mwg o vmoroyiopds tov NHVSR pag diver onpavtikd otovyeia
Y10 TG TOTIKEG EGUPIKEG CLVBTIKEG MOTE AKOUT Kot 6TV TEPITT®OT IOV dev vVdpyoVV
KaBOAOV YEOTEXVIKG OTOLEIN VO PTOPOVHE VO KAVODUE KATOIEG EKTIUTOELG. AKOUN
OUOG Kat va £YOVV YIVEL YEOTPROEIG 0TIV TEPLOYT], EXOVUE OTA YEPLL HOG EMTALOV
otoyein yia vo afiohoynoovpe KATGAANAQ Ta YEQTEXVIKG OScdopéva xal va

TPOYWPTCOVIE GE AVAAVOELG.

Méypt onypfig avagepbrixape povo oe emMEAVEWNKES KATAYPAQEG. TT0 YEPIQXL HOG
Opo¢, and Tov KOpo GEIGRS NG ABvac, £xovpe Kol 6 KOTAYPaQEG KAT® and TnV
EMPAVEL TOV &dGpovg, Omwg mpoavapépape, ot otabpods tov Merpd. Ot
KATAYPUPEG AVTEG £XOVV CUPAG EANPEATTEL A TNV GAN KOTACKEVT] TV GTABRGV Kol
n napadoxn 1-A cuvlnxdv dote va propodv va yivouy avoddcelg Kat EKTURGELS amd
TG Kataypagés avteg eivar mapoakivdvvevpévny. TN napdderypo oto otadud tov
Metp6 010 Zdviaypa vmpyav dvo emroyvvoloypagpot oe Badn 7m (SGMA) kot 26m
(SGMB) tomobenuévorl oo eninedo -1 koi oto eninedo -3 10V cTABUOY avricToKC.
Oswpnukd Ba propodoape va modpe 6Tt ot Adyor NHVSR ya mig dvo avtég
Kataypopég divovy pa 18éa yia Ty copmEPLPopd TG £8apikg 6TAANG amd To BAboc
o10 omoio Bpickovial £wg To cEtopKé VIOPadpo. Tlap’ dha avtd, N KaTAYpAPi] TOV
SGMB nov Bpicketor oe peyaivtepo Babog deixver 6T éxgr yivel mivew oe poAaxo

edagikd mpopikh pe peydhn yapakmmpiomiky) mepiodo, aviifeto pe TV KoTaypaen
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SGMA mov deiyvel 6T vaépkaitar SVoxaumTOV £dagikdv orpdocwv, axpBog
avtifeta dnradn and o6m Bo mepévape. IIpopavdg Aomdv o1 dvo Kataypagic M
TovAdIoTOV T} Kataypagny Tov SGMB éyovv emmpeactel and TNV KOTROKELY] TOV

otafpov Kal dev propov va cvykpiBovv pe Tig kataypaég EAELOEPOL nediov.

Hap’ 6ha avtd, yia Tig kataypagéc oe Babog éxer yiver mpoPreyn tov NHVSR omv
EMPAVEID YXPTCHONOIOVIAG Ta Qaopata Y TG opllOvileg ouVICTOOES TG
Kataypaenc mov zmpofkvyav amd 1-A avdlvon Siddoong csiopik@v KOHATOV
(mpoypappa SHAKE) vrofétoviag 6Tt 1 xatakOpuen cvvictdoa dev emmpedletal
katd v 1doon g péoa and Tig dapikég oTphoels (Ttapadoym apketd akpiPic kat
Pacua om pébodo HVSR). Me 1a otoygio mov £xovpe omd YE@TEXVIKES £PEVVEC YTt
T0 SUVOIKE XOPOKTNPOTIKG TV £8aQIKOV OIPOGEDV TOV DIEPKEWVTAL TOV
EMTUXVVOLOYPAQOV, oynuatilovpe éva poviédo ariniovyias edapixdv oTpOCE®Y,
omv Bdon g onoiag éyve 1 kotaypagh. Tig oprOVTIES CUVICTAOGCES TNG KOTAYPAPHC
avTg ypnotponowovue wg Sityepon oto npdypappa SHAKE, dote pe v didSoon
KOPATOV 70V avaAvTiKE vToAoYilel T0 Tpdypappa va AGBOVIE Ta XAPAKTNPICTIKE TNG

CEICHIKNG Kivnomg oty empdaveia.

Quvowd ov avaivoeig pe 10 mpodypappa SHAKE mpotimoBétoov v yvidon tov
E60PIKDOV CYMUATICUGY TNG TOTOBESIAG KUl TOV YEQTELVIKOV TOVS YUPUKTNPIOTIKOV
7oV oV ovoia yayvovpe pe myv pébodo HVSR. ‘Etol dpmg umopodpe va kévoous
ovykpiocelg kot va BydAovpe ovunepdopate yua v opdOTITE TV TPOTYOVUEVHV

npoPriyedv pog.

Me Baon ta ctoyeio Aowdv mov éxovpe and ta Swypdupate tov Adyov NHVSR
CUVOPTIACEL TG TEPLOSOV PUROPOVUE VO KATATAEOVHE TIG KATAYPUPEC OE KATITYOPIEC.

Extd¢ an6 v péyiot rpn tov Adyov NHVSR épawc, onpacia éxst xau 1o gVPOC TOV -
TEPIOdOV MOV OVTICTOWEL O P Evepyd TN TOv AGYOL AULTOD. 26 TopaKaTem
GUCYETIOEIS YPNOIHOTOMACARE HOVO KATAYPAPEG OTNV EMPEVEIR, BOTE Ol PAAAOV
EMMpeacéves kataypagés oe Pabog va pnv pog odnyfoovv ot AavBaouéva

CUUREPGAOUATO KAl HEYAAT) S1aoTTopd.

Ymohoyiletan na kGBe empavernxn kataypagy 1 evepydg Tph Tov Adyov NHVSR
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ion pe a.(NHVSR-1). O cvvieheotic a wpoxvmel and po dwadikacio best fit wov
€ywve va ta dedopéva kot Bewpnbnke 1eyvika ioog pe 2/3. T kabe Sdypappa
NHVSR ocvvaptficer mg nepiodov vmoroyiloviar kamoleg Tipég mepiddomv 1o Tig
onoleg o Adyog NHVSR Eemepva v evepyd myun tov. To mpdto £0pog meprodmv
QVTIGTOLXEL OE W EKTIUTION TNG XOPUKTINPIoTIKNG 7EPiodov g eda@ikig oTHANG.
Emiong ektindtatl kol | 1poéxovso nepiodog mov avTioTolyel 6TV PEYIOTI] TIUT TOV

Aoyov NHVSR.

Hapmcd‘cw paiveton £va ypaenua, otov aEova TV X TOL 0T0iov £YEl UMEL T} EKTIUTON
G XAPOUKTINPIOTIKAG MEPLOOOV TTOV TPOKVTTEL amd KAbe kataypaen, n omoic £xet
KOO0 €0POC TWHOV TOV QUiVETAl YKPL OTO OYFHA, Kol 1) TIUH g nepiddov, mov
OMHEIDVETUL HE pIX um')pﬁ Kovkida, kot avniotoel oty puéyiotn T tov Adyou
NHVSR. Ztov d€ova tov y praiver n avtiotoyn péyom tyun wov Adyov NHVSR.
Eniong ¢aivovtar o1 4 xamyopieg (Rock A, Rock B, Soil A, Soil B) otig onoigg
X0pilovpe TG KoTaypagéc avdhoye pe Vv péyiom tur tov Adyov NHVSR.
Dépvovrag Aowmdv v best fit evbeia éxovpe 4 (dDveg tEp6d®V 1OV AVTIGTOLOVY oG
4 xamyopiec. Or xamyopieg avtéc paivoviol oTov mapakdtem wivaka poli pe ng-

AVTIGTOLYEG YAPAKTTPIOTIKEG TEPLOBOVG:

ITivaxag 3.3 Katnyopieg kataypapdv Kot aviioTOLYES (0.0 OKTPLGTIKEC

mEPLOdOL
Kamyopia NHVSR max | Evpog yapaktnpiotikig nepiodon
Rock A <2 <0.16 sec
Rock B 2-3 0.16-0.24 sec
Soil A 3-4 0.24-0.33 sec
Soil B >4 >0.33
20
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Zvoyétion tov péyiotov Adyov NHVSR pe v Ogpehidodn

10107epindo

O katnyopieg avtég pog deixvovv méco edkapmtn 1 Svokapmt eivar 1), vIokeipevn

™G KGBe Kataypapng, edapikh oTAN kat 1660 pakakés ivar o eda@ikéc oTPHOOELC.

Amotelodv €101 Katé KAmo1ov TPOTO £va 08MY6 Y10 TNV TEPATEP® SIEPEVHVIION TOV

00KV CUVONKAOV Kal TOV OVOPEVOUEVOV QUIVOLEV@Y EVIGYUOMG THG 1GYXVPTC

CEICUIKTG KiVIIoTG and To em@ovelakd eda@ikd otphdpata. Ztm katdratn éyxovv

xpnopomombet o1 Tpég pévo amd TG AVEMNPENOTEG EMPAVEINKEG KoTaypapéc. H

katdtaln €xer yivet katd avfovoo oepd tov péyictov Adyov NHVSR

xpnowonowwdvrag v oxéon max NHVSR=12.07-Tngysr 7OV TPoKOTTEL amd TO

Ypapnua.
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O péyroteg ipég Tov Adyov NHVSR xvpaivovranr Aowdv ané 1.4745 oto Anuoxpiro,
OTOV TPAYUATL 1} KOTAYPAPT) £XEL YiVEL OE EPPAVIOT TOL CGEIGHIKOV vroPfdBpov otnv
empavelo €o¢ 6.2183 omyv wlovoa mepintwon tov Movaotnpakiov, 1 omoin
egetdletar adlwote ko Eexoprotd. ‘Exovpe 2 kataypagéc oty katrpyopia Rock A, 7
KOTOYPOPES GTNV mrr]yopia Rock B, 5 xoataypagpéc omv xammyopia Soil A xau 3
Kataypapég otnv Katnyopia Soil B.

3.3 Adyog Méywetng Tayvtnrag 7mpog Méyworn Emrayvven

(Vnax/@max ratio method)

H dedtepn avt teyviki} mov xpnoiponombnke a@opa Tov LIOAOYIGHS TOV AGYOV TG
REYIOTNG TAYVTNTOG TPOG T1) HEYIOTT) EMTAYXVVOT] ToV £6GQOVG o€ KAbe Kataypaen. Eival
YEYOVOG OTL 1) TAYDTITA KAl T} EMTAYVVOT] TOL EAPOVG ATOUELDVOVTOL HE OPOPETIKOVE
puOpodg pe v emkevrpikn. andéotact. Ilapétt cvpPaiver avtd kor mapdT 0 Adyog
Vmax/ Omax egaptdran ka1 and 10 puéyefog TOv GEIGUOV, OL GYECELS TOL £XOLV OMGEL O1
Cambell (1988), Donovan (1983), Joyner & Boore (1988) ka1 McGuire (1978) deiyvouv
pkpt €EAPTNON T00 AGYOV Vimax/Omax A0 TNV EMKEVIPIKY) AOGTUCT], TOVAGYIGTOV GTNY
nePoYT Tov evdiopépovtog pag (Donovan 1989). Avribeta n i tov Adyov e€aptata
and TG Tomkég edupikég ocvvOnkeg. O Uniform Building Code (UBC 1988) 8ev
AVAPEPETAL CUYKEKPIHEVO OTO AGYO Vmax/Omax, TOV YPTOMOTOEL OH®OC Y@ TOV
VTOAOYIOUO TOV AVTITPOCHTEVTIKOV QUOHATOV GXESAGHOD Yo S1aQOPETIKG ESAPIKE
npo@ik. Ov ipég Tov Adyov mov ypnoponowdnkay xvpaivovial and 61 cm/sec/g Y
Bpaxmdeig tomiés £dupikés cuvOnke émg 122 cm/séc/g v podaka £daen. H ipn tov
122 cm/sec/g ypnowonombnke emiong wg otdvtap ond v NRC (Nuclear Regulatory

Commission) ota t€An T0v 1970 11a ToV VAIOAOYIOUS TOV PAGHATOV GYESIAGHOD.

Ynokoyilovtag lowmdv tovg Adyoug avtolg i Tig kataypaéc pog Ba éxovpe éva
gmmAEoV cm)txéio o TG TomikéG edAPIKEG OLVONKEG. Zuykpivoviog paMota TG
npoPAfyerg mov maipvovpe pe v xpfion g pedddov avtig kot e pedddov NHVSR

HTTOPOVUE VO SOKILACOVHE VA CUCXETICOVUE TIG SVO peBbdSouC.

Ot MOy Vinay/Gmax Y100 KGOE KaTOYPAQY Paivovial oTov TapakdTe mivaka. O Donovan
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(1989) xatardooer ta edagikd mpoeil avdhoya pe T TUA TOV AOYOV Vmax/Omax 7OV
Kataypheetar oy em@davew. [pogil pe Vma/Omax HIKPOTEPO and 91 cm/sec/g
Katatdoooviat oav Bpox®dn (Rock) kot kataypagéc pe peyaddtepo Adyo oov £dapikd
(Soil). H miuny BePaia v 91 cm/sec/g eivar pdddov oxenixy apol dev avagépetal oc
Bpoxdéng oynuaticpods tov EXAnvikov ydpov kai cvykekpyéva tov AOnvaiko
oylotoMbov mov eppavifetar kuping omy mepoyn mov pag evolaEépel (N TN avt)
avagépetol ot Bpaydderg oymuatiopods g California-«palaxovey Ppéyovg). Zvvendg

Oev pmopei va YopakImpioeL TIC KaTaypa@és 1Hog.

O A0YOG Viax/Omax TOV Kataypaedv wov siyape oe Pabog dev pmopet va cuykpidei dueca
HE TOLG AVTIOTOLOVG AdYOVS OTNV emMPGVEW, KATL TOV QaiveTal Kol On6 TG TOAYD
HEYAAES TIHEG IOV TAiPVEL CUYKPITIKG ME TIG EMOAVELAKES KATaypapés. Ymoloyiotnke

ooy évag mpoPrEmOUEVOG AOYOS Vinax/Omax OTNV EMQAVEWR, QVTIGTO(® HE TOUC

npoPArendpevovg Adyoug NHVSR. OloxAnpdvovtag apBunTikd v ypovoistopio. g
EMTUYVVONG OV eMQaveLn, Omg avt mposkvye and v 1-A avéivon Sddoong
CEICHIKAV KUUATOV, naipvovpa TV XpovowsTtopia TG TaxdTNTAC KOl KPATAPE TNV

HEYIOTN TIPT TG,

O1 poPrenOUEVOL AOYOL Vinay/Gmay OTNV EMPAVELL PAIVOVIAL GTOV OVTIGTOXO TIVOKO.
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ITivakog 3.5 Tipéc 100 AOYOU Viax/Umax Y10 KABE KATAYPAGN

Meprogh waiucés Vimax/Gmax

STaduoD LONG TRANS
Kepatoiv KERA 44.67 36.14
Xaravopt ATH-02 46.31 43.53
Aadpro LAVR 46.78 33.84
Papriva RFN - 43.869 53.03
Anpokpitog DMK 53.87 32.61
AMBépr ALIB 45.89 54.803
KE.AE. ATH-03 61.08 48.51
Movaompaxt MNSA 65.16 29.21
Zenoia SPLB 65.98 60.64
Yendha SPLA 72.76 - 58.1
Néo Poyuxo ATHA 63.72 73.79
r.y.z ATH-04 73.55 . 77.59
Zovtaypa , SGMA 85.25 55.86
[evtaywvo PNT 85.7 64.3
Néoc Koopog FIX 91.68 88.55
Adowvn DFNA 98.92 95.92
ovraypa SGMB 89.7 123.6

Iivakag 3.6 MpoPrendpeveg TIHEG TOV AOYOV Viax/Gmax OTHV EXLPAVELR Y1A TIC

Kataypa@Eg mov Eyvav oe Pabog

I , Kodwoc Béboc Predicted viax/@max

£proxn otabpod | opydvov LONG " TRANS
Néog Koonog (®I=) FIX I5m 41.000 41.726
ITevtdywvo PNT I15m 42.789 38.261
Adowvm DFNA 13.5m 72.976 65.613
Xoviaypa SGMA 7m 61.256 50.7237
Zovioyuo SGMB 26 m 58.941 61.510
Yemoha SPLA I3m 44.168 43.825
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Eav ot &Vo pébodor (Horizontal-to-Vertical Spectral ratio method & Vmax/Omax Tatio
method) nov gpnolponomBnkav eivar arérvta akpiPeic Ba mpénel va 0dnyovv ota idwa
cvpmepdopata (av 1 pEB0S0G TOV HEYIGTOU AOYOV Vma/Omax PaOuovounBel kataiinia

T ta £8aen g AGnvag).

O mo anidg tpdmog Y va Ppodpe av VILAPYEL GLOYETION AVAHEGH O0TIG VO peBddoLC
glvar va xavoope éva yphonua Ttov péyiotov Adyov NHVSR ovvaptioer tov
aVTIOTOLY®V HEYIOTOV AOY®V Viax/Umax Y10 KABE KaTaypapt} kabdg kon éva ypaepnua Tov
uéytdm)v AOYOV Viax/Omax COVOPTACEL NG YUPUKTNPIOTIKNG TEPIOSOV TTOV TPOKVATEL
and v pébodo NHVSR. Ko mdh €dd, ywa tovg idovg Adyovg mov e€nynoape
vopitepa yxpnowponowodpe povo Tg empavelakés kataypapés. To nphdto oyfiua (3.2),
OmOY 0 AOYOC Viax/Umax cmoxsﬁésml pe v péyiotn Tipn tov Adyov NHVSR dev deiyvel
capn} cvoyxétion 1oV dvo puebddwv. Me v vdBeon OTL LILAPYEL Hid YPOLUIKR OYEOT
(Y=A*X+B) 1tov dcdopévev xar kavovtag curve-fitting mpoxvmter 1 evbeia 100
oxfuatog, 1 onoio deiyver pev pa tdom avénong tov NHVSR kebdg avEdvetar o Adyog
Vmax/amax, OnM®G GAAwote Ba avapévape, N daonopd dpmg Twv dedopivav givol 1060
HeYGAN mov dev pag agrvel TOALG mepibdpua Yo coen copmepdopate. 1o deVTEPO
oxnua (3.3) 6pwg, OTOV 0 AOYOG Vmax/Omax CVCYETILETAL HE TNV XUPUKTNPLOTIKT TEPI0OO
nov mpoxvmrel and v pébodo HVSR, gaivetar va vadpyer ikavoromnniky cuoyETion.
Z1ov afovo TV X TOV YPAPHATOS UTIVEL TO E0POC TNG YOPUKTHPIOTIKNG TEPLOOOV TOV
npoxvTTeL Yoo KGOE Kataypapn kol yiveton Eava curve-fitting vrmoBétovrag ypoppiky
ox£om TV dedoptvav pag. XprotHorotdviag T e0pT TOV TEPOSHY TOV TPOEKLYAY LUE
™V Kamyoplonoinon  Paon g péyiomg TS Tov Adyov NHVSR, mpoxdmtovv

QavTIOTOTYEG TIREG TOV AOYOV Viax/Oimax Y10 KGe Kotnyopia.

Ilivaxag 3.7 Katmyopieg kataypapdv pe PAon 10 AOYO Vmax/Omax

Kamyopia NHYVSR max
Rock A <24
Rock B 24-42
Soil A 42-58
Soil B >58
26
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3.4 ZXvpaepacparta

H arnolvtog péyiom tipn tov Adyov HVSR e€aptatar and to €idog tmv Tpocmintovioy
Kopatov kot dev amoterel KavomowmnTiké KprtAplo amd povn g v eEaymyn
CUUTEPACHATOV. ZE YEVIKEG YPAUPES TAVTOG, 1) péytotn Tiur Tov Adyov NHVSR deiyver
IKAVOTOINTIKT] O1KOPOVOT] Kol OUCYETILETOL adpd pe TG £d0@iKéC SLVONKES, OMMG
JAmMOTOVETAL KOt OO T YEMTEYVIKA GTOLXEiQ oL Eyovpe ota Yépw pag. Avrtictorya
ovpmephopata Pyaivovv kar yia TV SakDUAVET TOL EDPOVE NG TEPLOSOV TOV

avriototxel oty péyom ipy tov Adyov NHVSR.

H petofoln 100 A0YOU Vmax/Omax a0 v GAAY, Sev elvat 1660 £viovn and kataypadn
oe xoTaypapn Kkt dev mapéyel cageic evdeiEeis yiu v enidpacn tov £ddpove. And dn
QQIVETUL Ol TIHEG TOV AOYOV Vpmax/Omax Kat Tov A6yov NHVSR twv smeavewaxov
Kataypaeov dgv ocvoyetifoviat. Avtifeta ]J.l(]'. adpn cvoxfTon APOKVUTIEL Y TNV
HEYIOTN TIUN TOV AOYOV Viax/Omax HE TO E0POG TNG XAPOKTNPICTIKAG TEPLOSOV KOl TNV

npoéxovco mepiodo mov TpoxvmTovy and TNV puédodo NHVSR.

‘Exovpe ot xépa pag Aowdv emmiéov atoyeia amd ™y epappoyn e pedddov HVSR

7OV pIopovV vo. Ponbiicovv onpoviikd oty aEloAOYnon 1oV aVOADGEMV GEIGUIKAC
andxpiong Tov £ddpovg mov B emakolovbricovv. H pébodog HVSR anodeicvietat
oMo Kar anhi} Yo apyIkég TAVTa EKTIUNGELS, Hiag Kol nag Sivel mAnpogopiec nia ta

duvapKé YapaKTNPIETIKG TOV £50@IK0D TPoPil xwpic ToAVEEOSES YeaTEXVIKES £pEvvec.
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EXHMA 3.4 EAALTIKA OASMATA ATIOKPIZEQN — STAOMOZX
B AHMOKPITOY (DMK) — BA®OZ = 0 m
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TXHMA 3.5 EAAZTIKA ©®AEZMATA AIIOKPIZEQN - ETAGMOZ NEOY
) KOEZMOY (FIX) - BA®OX =15m

1.00

0.90 ——— Salong
— Sa Trans
0.80

0.70
0.60
0.50
' 0.40
0.30

SPECTRAL ACCELERATION

0.20
0.10

TThe I[lllll‘lilllll?ll]lllll]llll[(IIIIIIHTY

0.00
1.00 1.50 2.00
PERIOD (SEC)

=}
Q
(=)
e
o
=}

1.00

0.90 Sa Vert

0.80
0.70
0.60
0.50
0.40
0.30
0.20

SPECTRAL ACCELERATION

0.10

]
i 1 1 I I I 3 [ I 1 1 1 5

t

{TTTT

0.00
0.00 0.50 1.00 1.50 2.00
PERIOD (SEC)

6.00

N.SA Long/N. SA Vert

5.00 N. SA Trans/N. SA Vert

4.00
3.00
2.00

1.00 éw \'\W \_/_/\_\

0.00

0.00 0.50 1.00 1.50 2.00
PERIOD (SEC)

Illllllll]il’Tlllfll[‘ll|

NORM. HV SPECTRAL RATIO

N 30

664



SPECTRAL ACCELERATION

SPECTRAL ACCELERATION

NORM. H/V SPECTRAL RATIO

XYXHMA 3.6 EAAXTIKA OAZMATA AIIOKPIZEQN — “TAGMOZX
MONAXZTHPAKIOY (MNSA) - BAGOZ =0m

2.00
1.80
1.60
1.40
1.20
1.00
0.80

INARNERARI IIII]IIIIIII[T'IIIIIIIII

0.60
0.40
0.20
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0.00

1.00
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0.80
0.60
0.40
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Sa Vert
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0.00
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PERIOD (SEC)
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2.00

IIII[TI|I|ITTI]II11]IIIT

1.00

0.00

N.SA Long/N. SA Vert
N. SA Trans/N. SA Vert

0.00

1.00
PERIOD (SEC)
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YXHMA 3.7 EAALTIKA OAXMATA AIIOKPIZEQN - ESTAOGMOZX
IHENTAT'QNOY (PNT) - BAGOZ =15m

1.00
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Sa Trans

080 E

0.70
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3.00

2.00

NORM. H/V SPECTRAL RATIO

l]ll|llll'llllilllFIITIIITIII

1.00
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0.00 0.50 1.00 1.50 2.00
PERIOD (SEC)
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LXHMA 3.8 EAAZTIKA OAEXMATA AIIOKPIZEQN — ZTAOMOZ NEOY
T YYXIKOY (ATHA) - BA®GOX =0m

1.00

0.90 ——— Salong

Sa Trans

0.80

0.70
0.60
0.50
0.40
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3.00

2.00

NORM. HV SPECTRAL RATIO

I%IlIIIFIIIITI'IIIIIIT
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1.00 1.50 2.00
PERIOD (SEC)
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YXHMA 3.9 EAAXTIKA OAXMATA AIIOKPIZEQN — STAOMOZ AAONHY

SPECTRAL ACCELERATION

l‘il[lll[lflf

SPECTRAL ACCELERATION

NORM. HV SPECTRAL RATIO

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

(DFN) -BA®OZ =13.5m

1
-

N.SA Long
N. SA Trans

/

0.00

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

1.00 2.00

PERIOD (SEC)

0.50 1.50

T ll]lllllllllllf[lllIIIti’lllilllilllll]illI}I!II
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0.00
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4.00

3.00
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1.00

0.00

2.00

1.00
PERIOD (SEC)

lllllllflilTlI[llil]fl

T

N.SA Long/N. SA Vert
N. SA Trans/N, SA Vert

0.00

1.00
PERIOD (SEC)
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XXHMA 3.10 EAAZTIKA ®ATIMATA AITIOKPIZEQN - ZTAOMOZ
o ZYNTATMATOZ (SGMA) - BAGOX =7 m

1.00

0.90 ———— Satong

—  Sa Trans
0.80

0.70
0.60

0.50
0.40
0.30
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NORM. HV SPECTRAL RATIO
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0.00 0.50 1.00 1.50 2.00
PERIOD (SEC)
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XXHMA 3.11

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30

SPECTRAL ACCELERATION

0.20
0.10
0.00

EAAXTIKA OAZMATA AIIOKPIZEQN - XTAOMOZ
ZYNTATMATOZ (SGMB) ~ BAOOZ =26 m

i YllllullIIHHIIIH[IHI[I.I.‘IHHI:l‘lzllll
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——  Sa Trans

0.00
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0.90
0.80
0.70
0.60
0.50
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5.00

4.00

3.00
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N. SA Trans/N. SA Vert

1.00 1.50 2.00
PERIOD (SEC)
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XXHMA 3.12 EAAZTIKA OAEZMATA ATIOKPIZEQN — X TAOMOX
i 2EIIOAIQN (SPLA) - BA®OX =13 m

1.00

0.90 —— Salong

Sa Trans

0.80

0.70
0.60
0.50
0.40

T lllll[llllTlHIH|\I\lll'llllth[»

0.30

0.20
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0.00 ! | A ] ] A L L 1 l i ] L 1 [ 1 1 L ] ]
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0.70
0.60
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0.30
0.20
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AREARARN
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0.00 &
0.00 0.50 1.00 1.50 200
PERIOD (SEC)
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N.SA Long/N. SA Vert
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3.00
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1[1l||lrl|i||1|1\li|rl

NORM. HNV SPECTRAL RATIO

LELILES!

1.00

0 00 1 ] L ] I L L 1 J I 1 il 1] ] ’ L L ] | l I

0.00 0.50 1.00 1.50 2.00
PERIOD (SEC)
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EAAXTIKA PAXMATA AIIOKPIZEQN ~ ZTAOMOZ
2EITOAIQN (SPLB) - BA®OX =0m

XXHMA 3.13

RN

SPECTRAL ACCELERATION

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20

SPECTRAL ACCELERATION

0.10
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NORM. HV SPECTRAL RATIO

1.00

0.00

L Ifl\{HEI‘I’II[IIT1!|TT1I‘HIT

H”I””!“”I
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Sa Trans

o
o

0.50 1.00
PERIOD (SEC)
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Sa Vert

0.50 1.00
PERIOD (SEC)

N.SA Long/N. SA Vert
N. SA Trans/N. SA Vert

lllglllllrllllwllllrvlTIﬁlll

0.00

0.50 1.00
PERIOD (SEC)
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XXHMA 3.14

SPECTRAL ACCELERATION

SPECTRAL ACCELERATION

NORM. HV SPECTRAL RATIO

EAAZTIKA ®AZMATA AIIOKPIZEQN - ZTAOMOZX
XAAANAPIOY (ATH-02) - BAGOX =0 m

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20

TTRY [lllElIIIIITIII|llIiIIIIIIIHI]TFTT‘{Tfﬁ
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0.00

1.00
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0.90
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0.60
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3.00
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II[1IIITII]TIILIIrI]II\|

1.00

0.00

N.SA Long/N. SA Vert
N. SA Trans/N, SA Vert

0.00

1.00
PERIOD (SEC)
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TXHMA 3.15 EAAXITIKA GAZMATA ATIOKPIZEQN — STAOMOXZ
K.E.A.E. (ATH-03) - BAGOZ = 0m

2.00

1.80 Salong

Sa Trans

1.60
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1.00
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0.00 [ ] 5 L 5 l 1 1 I L [ ] 1 4 I l L i 1 L [ A

0.00 0.50 1.00 1.50 200
PERIOD (SEC)
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NORM. H/V SPECTRAL RATIO
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XXHMA 3.16 EAASTIKA ®AZMATA ATIOKPISEQN — STAOMOS
I'Y.Z. (ATH-04) - BA®GOZ =0 m

1.00

0.90 Salong

Sa Trans

0.80

0.70
0.60
0.50
0.40
0.30
0.20

lllllll|[l|lf[llllIlIll;IT[iIIJIII1III[T|—T
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0.80
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SPECTRAL ACCELERATION
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0.00 8 1 L L L l L L 1 | [ ] L J L L L | L J

0.00 0.50 1.00 1.50 200
PERIOD (SEC)

2.00

NORM. H/V SPECTRAL RATIO
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XXHMA 3.17 EAAXTIKA ®AEZMATA ATIOKPIZEQN —XTAOMOZ
PAOHNAZ (RFN) - BAOGOX =0 m

1.00

0.90 Salong

0.80
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0.00 0.50 1.00 1.50 2.00
PERIOD (SEC)
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TXHMA 3.18 EAAXTIKA ®AZMATA ATIOKPISEQN — STAOMOE
AAIBEPIOY (ALIB) - BAGOX = 0 m

1.00

0.90 Sa Long

SaTrans

0.80

0.70
0.60
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0.40
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XXHMA 3.19 EAAXTIKA OAXMATA AIIOKPIZEQN - ZTAOGMOX
R KEPATZINIOY (KERA) - BA®OZ =0 m
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0‘00 L 1 ] 1

0.00 0.50 1.00 1.50 2.00
PERIOD (SEC)

44

A

683



XXHMA 3.20 EAAXTIKA OAXMATA AIIOKPIZEQN - 2TAGMOZ

SPECTRAL ACCELERATION

SPECTRAL ACCELERATION

NORM. H/V SPECTRAL RATIO

AN AAYPIOY (LAVR) - BAGOZ =0 m

1.00
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2XHMA 3.21 ITPOBAEIIOMENA EAAXTIKA OAZMATA
AITOKPIZEQY - ZTAOMOZ NEOY KOZIMOY (FIX) - BAGOZ =15m
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2XHMA 3.22 I[TPOBAEIIOMENA EAAXTIKA OAXMATA
T AIIOKPIZEQY — STAOMOZ [IENTAI'QNOY (PNT) - BAOGOX =15m
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SPECTRAL ACCELERATION

SPECTRAL ACCELERATION

NORM. HV SPECTRAL RATIO

XXHMA 3.23 ITPOBAEITOMENA EAAXTIKA OAXZMATA
AIIOKPIZEQX — ZTAOMOZ AAONH (DFN) - BA®OXZ =13.5m

1.00
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XYXHMA 3.24 ITPOBAEIIOMENA EAAXTIKA OAEZMATA
ATIOKPIZEQZ — X TAOMOX ZYNTAI'MATOZ (SGMA) - BAGOX =7 m
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XXHMA 3.25 [TPOBAEIIOMENA EAAXTIKA OAEZMATA
AIIOKPIZEQY - ZTAOGMOZ ZYNTATMATOZ (SGMB) - BAOOZ =26 m
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4. ANAAYZIEIL XEIZTMIKHX ATIOKPIZHY
EAAD®POYXL

4.1 TIsvika

Ot avarvoelg oeopKiG andkpiong, TOV AMOTEAOVV Kal T0 KUPIMG KOPRETL TNG
epyaciag avthg, €xovv yiver oe 11 Béogg 6mov siyape kotaypo@éc Kot
IKAVOTOMTIKG YEMTEXVIKG oTol(eia OdoTe vo popeobdel éva afidmoto poviélo.
(Imig  mepoyés tov  Xemodiov ko tov  Tuvtaypatog siyape and 2
EYKATECTNHEVOVG EMTUYLVOLOYPAPOVS TOV KATEYpAYaY TovV KOpo ceiopd). Ot
Béceig avtég aivql: Y70 otabud tov Metpd oto Movaotnpdxi, 610 oTadud Tov
Metpd oto Ileviayovo (kataypagr] o Paboc), oto otabpd tov Metpd ot
Adpvn (kataypapn ot Pdabog), oto otabpd tov Metpd o0 Tdviayua (2
kataypagés oe Pabog), oto otabud 1oV Metpd kar 610 apafoctdclo ot
Zemdha (1 xataypapn oe PaBog kat pio emeavewakn), 610 otabud 100 Metpd _
oto PI=, oto Néo Poxko, o IY.Z. oty Kuyéln, oto K.E.A.E. oty 086
[ewpaidg, oto ITvevpatixd Kévipo oto Xoravdpt ko 610 gpyootacio g A.E.H.

oto Kepatoiv.

Me g avaidoeig maipvovue evdiapépovia otovyeia ywo TNV CLUTEPLPOPE TOV
£dapovg omg ovykekpipéveg Béoerg xar TV mMOovH evioyvon g wovprg
edapumg xivnong. Ztoyeio dnwg ta edopata andkplong Kar o XPOVOLOTOPIES
NG EMTAYVVONG ME TIG GVTIOTOLYEG HEYIOTEG TEG TNG OTNV EMPAVEWD TOV
€dGgovg, oto oelopiké voPabpo (bedrock within) kol otnv EQPAVIOT TOV
celopikov  vrofdBpov oty emedveia (bedrock outcropping) amozehodv
ToADTILG SEGOPEVH YO MEPAITEP® GUUTEPAGUOTO KoL avOADGELS OE KOTAGKEVEC
7oV emAnynoav and mv oeiopd. Eniong otoyeia OTWG N CLVAPTINON UETAPOPAG
(transfer function) o Adyog tev gacpdtov aﬁéxptcng MG EMPAVELRG TTPOG TOV
ceiopkod veofabpov pali pe tov Aoyo NHVSR Bonbovv otnv Katavonon g

CUUTEPIPOPAG TOV E6QPIKOV TPOPIA KATA TNV Siéyepon).
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4.2 Me0Bodoroyia kar [Tapadoyéic Avarvcemv LEIGUIKNG
Anokprong

H ogiopikn andkpion 1ov €ddpovg otg 11 avtég Béoerg, dmov eiyape kol T
Katoypagég vmoloyicOnke avaAvtikd, vrmoBitoviag 06Tt Ta CEIGHIKGE KOPATO
éxoov v popen opldviia mOA@UEVOV BSOTUNTIKOV Kopdteov ta omoia
petadidoviar katakdépvea, amd 10 oewopikd vaoPabpo wpog TV eredOepn
emavera tov eddgovg. H Bacikhy avth napadoyn eivar ikavomomnika akpifig,

0mov o1 katoypaés sivar emeavelakés, kabdg n TonoypaPia NG TEPLOYNG Eivat

OE YEVIKEG YPAPNES o_pa)q’].

O xataypapéc 6pwg mov €xovv yivel oTOoLG PLdYEWVE oTEOROVE Tov MeTpd,
givar oAy mibavov va £xovv emnpeactel andé v alinlemidpacn eddpovg-
kataokevng. H molvmhokétnta g kataokevng tov 6tadudv (6nwe avtod 610
Zovtaypa) xéver my Pacikn mapadoyxn pag, mov odnysl oe povodidotarty
avéivon (1-A), emoporn ket mapakivdvovevpévn. Alhwote, dnwe eidape ota
¢dopata andxpiong kat tov Adyo NHVSR o1ig xataypagéc oto otabud tov
Tvvidypatog, k@be GAAo mapd avapevopeva Mrav 1o amotedéopata. Mia
opBoAoyikf) aviyperdmon tov mpoPAnpatog amotei Siddotarn (2-A) avdlvon
®ote va AngBel v’ dyv kat N emppon TV otabudv, TPAYLO TOV PLOIKE
Eepevyer amd ta mAaiow g epyaciag avtig. Opwng, xopic va Eexvipe dreg TG
afefardmreg mov TV axolovBobdv, N povodidotatn avilvon TPocPéper GToLKEIR
mov av ekTiunbovv cwotd pmopovv va Pondicovv oI KATAVONCT TOL

npofAuatog.

Kpatovrag Lowmév 6ha ta mapandve, avdyovpe to mpdfAnpa Tng CEICUIKTG
amoOKPIoTG 0TO AmhoVoTEPO TPOPATHO TG ROVOSIECTATNG HETABOOTC CEIGHIKGOV
Kopdtov 610 £6agog. To mpoPAnua avtd emAdeTal OPIOUNTIKG pE TNV Bonbewa
TOV TPoypAppatos nrexktpovikod vrokoyioty SHAKE (Schnabel et. al., 1972).
O1 dwpopikéc eiohoeg g petadoong Tov CEICIIKOY Kopdtov yia Tvxoboa
oewopikn diyepon emddovion avalvtikd pe xprion tng avdaivong Fourier

(Frequency Domain Analysis). Svykexpipéva:
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® 1 TVXOVGA CEICUIKY S1EYEPOT AVAADETAL GE REREPACUEVO aplOUO CPUOVIKDV
CLVIGTOC DV

* 7 anoxpon S edaeikng otiAng vmoroyiletar avalvTiké yia kdGBe po
QPHOVIKT] CVVIOTOGA TNG S1EyEPOTG, Kot

* Okeg o1 empépovg omoKpioglg MOV VROAOYIcONKAV KAT' QUTO TOV TpOTO
emaAAnAifoviar pe v avtiotpopn pebodoloyia Fourier mpoxepévov va

d®OGOVV TNV TEAIKT ATOKPLOT TNG ESAPIKNG EMPAVELAC.

H axpipric epappoy mg avotépe peBodoroyiag mpovmodéter éva YPORHIKOG
Bioxo-ehacTikd pécov, pe otabepd pérpo dratpntikng mapapdpewong (G) kar
otabepo Adyo votepnuikng amdoPeong (D). H mpoypatiky cvpmeptoopd tov
edapovg vd Svvapiki-enavorapfavopevn efaitnon, démov 1660 TO (G) 600 ka1
10 (D) oamotelodv ovvapticelg NG enavaiapBavopevng  SratunTikhg
Tapapdpewong (), TPOCOUOLALETOL HE EMAVAANTTIKN EQUPUOYH TNG AVOTEPW®
uebodoroyiag: ot YpNOHOTOODNEVES TipEC TmV nopapétpov (G) xar (D)
TpomonoovvTon  Swdoyikd péxpt vo yivoov ocvpPifactég teMkdC pe g
ovTioToLEG TIHEG TNG SATUNTIKAG TaPapdpEonG () Tov TPOKVTTOVV OO TNV

avaivon.

Lmv mpadn, n egoppoyn g pebodoroyiog Eexwvaer pe tov opiopd  tov

oelolikoy vrofdbpov. Qg «oeiopikd vadPBabpo» piag nepoyng opiletar 1o

dvoxapunto eAactikd pHEcov emi Tov omoiov emik&dOovTal ot OYETIKG HOAOKOTEPEG
EMLPAVEINKEG OTPMOGELS TOV £8GPOVC Kal HéEC® TOv omoiov petadidoviar ta
CECUIKG KOUQTO TPV On6 TV aQ1&f 10vg oV €AebBepn empdveld ToOV
€dapovg. Amd pabnpatikn okomd Tig npodnobécelg tov oeopikov vrtofabpov
TANpel omowdnmote cuveyfig otphon eddpoug N Bpayxov peydhov mayovg pe

doTunTiky dvokapyic onpoviikd HEYOADTEPT TOV VIEPKEINEVOV YUV,

I'a tov avrikeipeviké nposdiopiond g Béceng Tov oelopkod voPadpov Exovv
datumbel KP1TAplo Ta OTOi OVGLEGTIKG GUVICTOVIOL GTOV KaBopiopd mag
eMdyiotng Tipng g TadTHTAC 816doong TV SatunTikdv KVpdTeY (V) (7.
700 m/sec) 1 Tov ghactikod pétpov SidTunong (Go) (m.%. 1000 MPa). O1 opiopoi

avtoi égcog dev Bpiokovv yevikf epappoyh ma kot TEPA and TNV AnTOAVTY TIpA
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tov (Vs) xat (G,), onpavtiké poho nailer xar 1 petafory) tovg pe to Pabog, and

1 eAe00epn empaveln £m¢ TO oEIGUIKO VITOPabpo.

Evalloktikd, 10 oeiopik6 vadfabpo piag meptoyng pmopet va opiobei pe Paon
TV YEOAOYIKT] NAKIO TOV CYNUATICHOV TOL CLVAVIOVIAL o€ o B€om, pe 1o
OKENTIKO OTL 1] TVKVOTNTO Kot 1] Svokapyia avEdvoouv katd kavova pe tnv nikia
oV oynpatiopov. ‘Etotl givar Aoyikd va avapévetar 611 70 yewhioyikd vadfadpo
piag 6éomg, 1o omoio amoteAeital and veoyeveig 1 TAAOTEPOVG TYNUATICROVC,
IKOVOTOLEL £V véver g Tpobnobécels Tov oeloptkov vrofabpov oe oxéon pe g
vrepxeipeveg npdopateg anobicers. To Pacikd mheovékTnua 10V opopod AVTOV
glvar 011 mpoopépel €vav aVTIKEIHEVIKO Kol TAPAAANAQ 7PakTiKO TpOMTO
AVTILETOMIONG TOV TPOPANHATOS pta Ko €101 1) 801 ToV YemAoyikod vrofadpov

eival yvootn, £0TO Kol KATA TPOSEYYIoN, AN YEWAOYIKEG HEAETEC.

Metd and peAETn TOV ATOTEAEOUATOV TOV YEOTPNOE®V OTIG TEPLOYEG GUECOD
evOlQEPOVTOG KOl TNG YE®AOYiag g meptoyxfg Twv Adnvav, dumotddnke 6T
TPOKTIKG TO OEOPIKO vroBadpo pmopei va tonofetnBel ot SwywPloTIKN
emeaveln petalld tov mo npdopatev aArovfrav anobiccmv xal Tov ABnvaikov
oxiotoMbBov Wnuatoyevovg mpoéievong, o omoiog pe didpopovg Pabuovg
anocGpBpwong eppaviletar oe dAeg g meproyés. [laviog vadpyovV TEPIMTOOELG
6mov o PabBuodg amocapbpwong Tov oyxiotdMbov givar 1600 peydhog (m.y.
Movaotpdaxt) @ote va xapaktmpiletar mhéov oav 8agpoc kat va divetl Tipég Nspr
HiKpoTEPEG TOL 50. XTIg MEPIMTMOCES QVTEG PUOIKG TO OEWoHIKO vadPabpo
opiotnxe Pabltepa, oe Arydtepo EaAlOlOMEVEG EREAVIOELS TOL UMTPIKOD
TETPOUOTOG. Ze KGBE mMeEpPoxn LVRAPYEL YEWAOYIKY, TOopn pe tnv Aboloyia tov
OXNHATICHOV TOV ovvavTIOVIal Kot To Babog O6mov £xer opiotel 10 GeElopIKOS

vdPabpo.

Loav toydmta diddoong TV SatunTiKOV Kupdtev Vg 610 celcpikd vrnéBabpo
gxovv Anedel mavtod 1o 600 m/sec, and maidtepeg doxiyuég Crosshole mov
pETpnoav v taxdInTe TV SlTUNTIKOV KUpdtov péco otov  ABnvaikd

oyloToA00.
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H amotiunon g Sratuntikng dvokapwiag tov £d0@ik®V oIpOHOEOV Y1 TOAD

PIKpO €vpog emPariopevaov napapop(pd)csewv (y<107) vivetar eite pe 10
ghaoTiko pétpo drdtunong tov eddpovg (Go) f pe v taxdnTa HETASOOoNE TMOV
daTunTik®v Kopdtov péoa oto Edagog (V). Ta 8%o peyén avtd cvvdéoviat
M woTe pe v oxéon: Go=p-V émov p givar 711 IvKvOTNTA TOL £ddpove. [Na v
TPOCOUOI®ON AOWOV TOV, DIEPKEILEVOV TOV CEICHIKOV vToPABpov, £dapikdv
oTpOoE®V £ywve £ppecn extipmon g Taxdtnrag- 514doong 1oV SaTunTIKGOV
Kopdtov Vs and to anotedéopata tov doxiudv npotunng dicicdvong (SPT) mov
ekteléoOnkav oe yewtpfoelg oTig meploxég mov yivoviar ot avaddosig. Ot
eunepikés oyéoelg tov Imai xar Tonuchi (1982) ovoyetifovv 10 (V) pe tov
apBud kpovoewv (Nspr) v dapopetikd edapn. Ia Tovg oynuaTIcpovHS OV
CUVOVTAUE OTIG YEDTPTOELG TG TEPLOYNG HAG BE@PTONKE 1KAVOTOMTIKY) 1| GYE0T
Ve=97.0 N m/sec. H TPOCEYYIOT AVTH eivatlo'co TVELPA NG TOWOTNTAG TV
YEQTEXVIKOV OESOUEVOV OV VIAPYOLV Y T OGVOADGEG KAl oIV  pum
dvvatdtna @uowkd va ekteheotodv Soxipéc Crosshole yo dueco VTOAOYIoHO

mg taxvIntag Vs.

Onog eivar guowoé dev ftav dvvatév vo vrdpyovy Tavtod YeOTPHOELS akpipmg
070 onpeio 6oV NTAV EYKATECTNUEVOG O EMTAYVVCLOYPAPOC. ZVYKEVTPOVOVTAS
opog tég doxpdv mpotvrng Sieicdvong (SPT) o Srdapopa Ba&dn, anod
YEQTEYVIKEG £PEVVEG OV £YVaV GE MIKPT] axtiva amd v 88om Tov opyévov (o1
Y€ 1OV otolEinv avtdv avagépovial avaAvTikd oAlod) UTOpOVUE VA
pudovpe ma mepiPdriovoa tov Tudv  Nepr, Gpa kol ng tayotntag V.
Lovendg eMAEYODUE HI0 KATAVOpT} TNG TaydtnTag Vi cuvapTioel Tov B&Bovg pe
pacn v nepiariovoa avty kot ta VoAU GTOVKEIN OV £xovpe otn 61G0gon
Hag Yo 10 VIXESAPOG TNG mepoxng. Tnv idia Aoyikh tng mepiBdrlovoag Tipdv pe
otoleia and MEPIGCOTEPEG OO MK YEDTPHOEL] akoAovBodue Kat yia  Ta
vrorowma dedopéva OV YPEOLONACTE VIO TIC avalvoelg (TokvoTnTa £3Geovg,

deiktng MAaoTikdTNTOC KTA).

Lopgpova pe v akolovBodpevn péBodo avaAlvonc, 1 avEARGTIKY GUUIEPIQODG

g kGO edagikic otphong (1 edagikod otoryeiov) TEPLYPAPETOL ATO KAUTOAES

petaBoAfig Tov adidoTaton AGYov TV PETpmV didtunong (G/G,) xau tov Adyou
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xplowng votepnuiknig andéoPeong (D) ocvvapticel Tov £dpovg TG eMParropevng
dratunTikng mapapdpewons (). Adyw EAAelyng KATAAAMA®V TEPARATIKOV
dedopévov, otnv mapodoa gpyacia 1a otoiyeia avtd AapPavovior amd v
oxetikny Pifloypagia. Zvykekpipéve vioBetodvior ov €VPEMG OMOdEKTEG KAl
dokipacpéveg Kapmoreg Tov Lyfpatog 3.1, ol onoieg £xovv mpotabei and TOUG
Vucetic and Dobry (1991), pe Bdaon ocwpeie mepopatikdv dedopévov and

doxipég ovvtoviopnod (Resonant Column Tests).

Onog gaivetar oto Zynupa 3.1, 1 avehaoTik cVUTEPLPOPE TOV £ddPOVG Eivar
cvvaptnon tov deiktn mhactikémreg (PI) kor cvykexkpiéva 1o £8agog sivar
1060 TEPIOGOTEPO AVEAACTIKO 000 o Seikng mAacTikOTNTAC pEW®VETAL XTIV
Tapovor eQappoyn, Yo kdbe edagiky otphon emeAéynoov SlaeopeTikéc
nepopatikeég kKaumoreg (G/Go-v) kar (D-y) avaloyo pe v Tiuf tov (PI) mov

TPOEKLYE and TO YEMTEYVIKG 0TOLEIR OV GVYKEVTIPHONoQY.
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G/Go

DAMPING RATIO D(%)
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Enidpaon mg Swatpuntikig nopopdpgwong oto uétpo dwatpnong G
Kat 6to AdYo votepnTikig anécPeong D.
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4.3 Zroyeio and TIg AvarVGELS LEWGHIKNG ATOKPLONG

A. Edagikég Topég

IN'a xaBe 6éom mov €xovv yiver avardoeg napovordleTal pia THMKN £dAPIKN
TOpN and tnv mAnoiotepn ot Béomn g kataypapng yedrpnon pall pe 1o
veoteyvika dgdopéva mov ypnoipormomibnkav. Ilapéyoviar 1o napaxdrm_

otoyeia:

e Awbolroyia kor mayog OA@V TOV EJAPIKAOV OTPOCEOV KATA UAKOG TNG
nAnciéotepng yeotpioens (oto Ilapaptnpua B vndpyer mivaxag pe 1ig
gnegnynoeig tov cuufornv).

® Oféon tov celopKoD VToPadpov

o JlepiBariovoa tng petaPolrng pe 1o Pabog tov Tipdv Nspr mov Tpoékvyay
and doxuyég mpOTLANG dieicduong o YEOTPHOE OTN WEPWOYN TG
Kataypageng. |

¢ Avrtiotoyeg nepifdAiovoes yw tov deiktn mhaoctikdtnrag (PI), 10 £1d1k6d
Bapog tov eddagpovg (v), Tnv avroyf oe povoakoviky OAlyn qu, TNV TOKVOTHTA
70V £84¢ovg (p), Tov VIOAOYIGTNKE ATO TO £181K6G TOV BAPog Kot TIC TIHES TNG
TaxvTnTag dddoong Swtuntikdv kopdtov (Vs), mov mpoékvyav omd Tig

avtictoyeg Tov Ngpr pe v oxéon tov Imai xar Tonuchi.

B. Xewopikn difyepon

Zg kGBe BEom £yvav dvo avardoeig: po yia v Long cvvietd@oa g Siéyepong
kot pe yie tnv Trans. Ot dvo avtég oVVICTOOEG TPOKVATOVY AN TOV
TPOGAVATOMOUS TV Opyavwv mov dev Atav o idiog TAVTOY. XTIG TEPITAOOELS
omov eiyape dvo emTayLVOOYPAYOVG of pikph) ambotacm (TOVTaypa Kol
Zemdha), o1 Kataypapég Tov EVOG OPYEVOL OTPAPTKAY OGTE VA £XOVV Kal 01 Jvo
Tov 110 mpocavatoiiops. To mpoéypappa SHAKE mov ypnoiponoifnke ya Tig
avaivoeig divel ty dvvatdtmta va opicovpue pia péylot cvxvotnTa ™E oXvPNg
oewopikig kiviong (Frequency cut-off) yia va «xdyovpe» 10 vyiovyvo koppdtt
™M Kataypa@hg mov Oev pog eviiapépel. Avti 1 TR opicTnKe mMovIoH oTa

S0Hz. Emiong to mpéypappo avté pmopei va Swafaler 1o péyioto 4096 tipég
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ENLTAYLVOTG and T0 aApPYEi0 TNG KATAYPAPHS OOTE VA KAVEL TOV HETACYTHATIONS
Fourier. Ondéte ota emrtayvvoloypappata mov eiyape mepiocdtepa onueia
KPATAGUUE HOVO TO KOUUATL TNG WOYVPHG CECHIKTG KiVIioNG, TOv GAA®@OTE gival
KOl 00TO OV MPENEL Vo umel oty avaivon. 'a k&be oeiopmkny didyepon yw v
onoia £ywve availvon mapovorlafoviat TA  EMTAYVVOLOYPAUUATE TOV 800
CUVICTOO®OV Kal Ta Pacikd Tovg XopakmmploTika (HEYIOTEG TIHEG EMTAYVVOTG,

ToYVTNTOG KO HETATOTIONG).
I. Anoteréopato avardos®V

Ot nivokeg pe o ANOTEAECUATH TOV AVRADCEDV TEPIAAUBAVOVY TO TAPAKAT®

XAPAKTNPIOTIKG peyédn: -

e Tnv Bepuehiddn 1domepiodo g €dupikig oTAANG MOV VEEPKEITAL TOV
oeiopikod voBabpov (Ts), mepi v omoia éxovpe onpavtikn evioyvon e
QACHATIKAG EMTAYLVONG KATA TNV SIEAELOT TOV GEICUIKOD KPadacuov, Kot
MV HEST TAXVTNTA J1Ad00MG TWV SATUNTIKOV KOUATOV.

e To max0g TV E30PIKOYV GTPOCEDY OTIC omoieg ywpioape 11§ EMPAVEIAKEG
anofécelg Yo v avaivor.

* Tnv moxvétnta kot T1g TeMKEG TIUEG NG KPIGIUNG VOTEPNTIKAG andoPeong
(D) xa1 tov pérpov Srdtunong (G) kabe otphonc.

o Tnv péyiomm tpomy, thon, kot taxdTTe S14800MC TOV SITUNTIKOV KOPATOV
(Vs) oto péoo xdbe otpdong

* Kol TEAOG TNV UEYIOTH EMTAYVVOTN (Umax) OTNV KOPLOR KGBe OTPOONG Kul

OTNV ELPAVIOT] TOV GEICUIKOV LTOPABPOV otV EMPAVELQ.
ATo Tig avarboelg TPokOTTOVY KAl TA TAPAKATH Sloypdupata:

* Katavopn kata BaBog tng péyiotng emtdyvvong otnv kopven kébe GTPAOOTG
¢ Elaouké gdopata amékpiong yia Adyo xpioung anooBeons g avedopung
D=5% omv emgdavelx tov £dapovg, 610 GCEIGUIKG voPabpo, oy
EMPAVELAKT] EUOAVIOT TOV CEICUIKOY VIOPEOPOL Kol TO EAAOTIKO Qacua

amOKPIONG TNG KATAYpaNS, av avtr) £xel yiver e GAlo onpueio.
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e H ovvaptnon petagopag (Transfer function) mov pag diver v petafolrn g
£3QPIKTC KEVIGYVOTCH TN GEIOHIKNAG Kivnong Yo petaforn tng nepid6dov g
avmIouUng.

¢ O KovovikoTotnuéVog AGYog TOV QACHATOS aTOKPIOTG OTNV EMPAVELR TPOG
10 PAGHO anOKPLoNG 010 GEWHIKO voPabpo mov pali pe Tov Adyo NHVSR

nag diver otoryeia yia TV cvpREPLPOPA TNG E0QPIKTG CTNATG.

Ta 7Afpn anoteréocpata ToV avaidoe@v undpxom} oto Ilapaptmua A. X
OVVEYELD DTTAPYOVV CUVOTTIKG anmoTeAéopata yra kaBe O€on. Hepikapﬁdvouv Ta
eacpato andKploNg GTNV EMEAVEIR TOV £dGQOoVE, 6To oelopikd VoPabpo kat
OTNV ERPAVIOT TOV OEGKOD VToPfabpov otnyv empdvela Kabdg xar Tov A6yo
TOV QAOUATOV OTOKPIONG OTNV EMPAVEIR TOV €3APOVE TPOC TO GACGHA GTO
o£1opko voPabpo. Lo TEAOG VIIAPYEL KOl VG TIVAKAG OTOV TA UTOTEAECUATO

TOV AVAAVGE®V divVovTal GUVOTTTIKAG.
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