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5. YMNOAOTIZTIKH EKTIMHZIH twv “ENEPIQN”
OAIMATIKQN ENITAXYNZEQN : AOMOZTATIKH
MPOZEITIZH

5.1 Avriotpopn AvdAuon BAa@Bévrog Ydartomuipyou

AgkeAegiag

5.1.1. Teviki Nepiypaen

O ev-Abyw udarétmrupyog Bpioketrar otnv  Akpn  Twv
eykaraotdoewv TAG ZXOAAG Ikdpwv, oto Tartér, OimAa oTo UTTO-
Karaokeuv OAuptmiakd  Xwplé. O @épwv opyaviouoég Tou
dopAparog civar amd omAioyEvo okupddepua, Kal amoTeAsital amo
TECOEPIC TITEPUYOTOIXOUG TTAPAPBOAIKAG MOPPNAG Kai €vav KeVTPIKO
mupriva ocwAnvoeidoug diaropng.  O1 TrrepuydTOoIXOl cuvdEovTal
MOVOAIOIKWG ME TOV KEVIPIKO TmupAva. To OUVOAIKG UWog ToU
udarotrupyou givar 27 m, evw TG Oe€apeviig 7 m. Tnv nuépa tou
celopoU n O6egapevn €ixe vepld £wg TRV OTAOUN TWv 6 M.

5.1.2 Zupmrepigopd TOU YSaromwipyou oOTOV ZEIOUO
TG 7-9-99

Karda tnv autowia pag¢ eVvTOTCAUE ONUAVTIKA pNyuarwon Twv
OUO0 TITEPUYOTOIXWV OTIC AKPAiEG TOUG "iVEG” HE TAUTOXPOVO AUYlopé
TO0U omAiopou. Ol B)\o’rﬁsg auTtég Trepiopifovral otnv oTAdun Twv 7-8
m TEPITTOU amd Tnv emiPaveia ToU £8APoug, oToug duo amd Toug
TECOEPIC TITEPUYOTOIXOUC OTTWC QaiveTal GTNV EMICUVATITOMEVN
ewrtoypagid. Ao TIG {NMIEC CUPTTEPAIVOUME (PE CUNPWYVN YVWHN Kai
aAwv  €1dIkwv) OTI 0 XAdAuBag¢ uméoTn Auyiopd o€ afovikr
Tapauopewaon MIKpOTEPN amd TNV Tapapdpewaon diappoAg Tou.
rto  Zxnua 5.1 Oeixverar  QwTOypa@IkKA O  umo-egETAOIV
udaréTupyog, KABWg kar o1 Tpoavapepdeioeg BAABeg Tou.  To
ZXApa 5.2 mapouoi@gel karaképuen TounR Tou udaromupyou.

MaparnpRoape Ot 0 udaToéTTUPYOG, TTAPA TNV CUHMETPIa TOU,
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vtréoTn BAGReC poévov kard tnv pia SieuBuvon (OnAadni oe dvo amd
TOUG TEGOEPIC TITEPUYOTOIXOUC), YEYOVOG TTOU HAG ETITPETTEI VA
ekTINARGOoUPE 6T n Kupiapxn d1e0Ouvon TAG oEIoHIKAG ddvnong nrTav
mepimou B120° N --- dnAadnf mepitmou TapdAAnAn mpog 1o emiTedo
TOU Priyparog.

5.1.3 MeBodoAoyia avalioewv

Ma Ttnv Tmpooopoiwon TH¢ TPISIACTATNG YEWMETPIAG TOU
udarotrupyou, £yIve XPGN TOU AOYIOMIKOU TTETTEPACHEVWV OTOIXEiWV
Abaqus kai  Patran. XT0 TIPOCOHOiwWHA O  udaToTTUPYOG
avTIKaTaoTatnke amd oToiXEia KEAUQOUG, Evw TO VEPO Ao
TpIdi1doTara  (3-A) uBpidikd oToixeia ouvexoug Héoou. Me TO

TPOCOUOIWNA QUTO eXTEAECBNKAV 01 £€1¢C QVAAUCEIC :
e avaAuan 1510popPwWV
e APIOUNTIKA avaAuon ev-XpOvw TG CEIOHIKAG ATTOKPIONG.

e OTATIKA avAAuon pe povadiaia opiovria duvaun o100 KEVTPO

TAG evepyou paldag (pe Baon v mpwrtn 10iopopery) TOU
udaroTTupyou.

ZKoTroé¢ TRG avaAuong autng eivar va mpoodlopioBei n oxéon

TOU OUVOEEl TRV e€mITAXUvVor OTAV pala ToU JOouNparog ME TIG

AVATITUCOONEVEG OTOV Qopéa AafoviKEG OIaUAKEIG ndpapop(pu’oot:lg

OTIG OKPAIEG IVEG.

5.1.4 AtroTeAéopara

H BgpeAiwndng 1810mepido¢ TAC KATAOKEUNG (ME OXeDOV yepdrn
oegapevn) ekniuidnke ion pe T = 0.75 + 0.90 sec. O1 aBeBaidTnTEG
OTNV EKTIUNON avag@£povral KUPIiwG oTNV CUHTTEPIPOPA TWV UAIKWV.
H ouvoAikp pdla toU udaromUpyou (TmavToTe ME OXEDOV YEUATN
de€apevny) vtrohoyiotnke mepi Ta 360 Mg, evw n evepyog pAla Tou
(e Baon Tnv mpwTtn 1dopopenR) Tepi Ta 270 Mg. H Odeutepn
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i0omepiodog (kard Tnv dievBuvon TAG oCeIopIknG  Difyepong)

eKTINAONKE ion pe T =~ 0.22 sec.

10  XZXripa 5.3 TTapouciaeral 0 Kavvapog TWV
TMEMEPAOHUEVWV  OTOIXEIWV. xar N TTPWTN 18I0HoPP TOU Jdounuarog
(Me oxedOV yepdrn BeEapevn), avTioToiXwg, KaTd TNV d1evbuvon g

OEIoMIKAG DIfyepong.

Ta IxApara 5.4 — 5.5 ameikovijouv Tnv utroAoyioBcica duvapikn
ammékpion toU JdouAMATOC UTTO TNV Hop@n TAG XPOVIKAG METABOANG
TAC ETITAXUVONG OTO KEVTPO TG £veEPyoUu pagag Tou udarotrupyou,
Kal TAG afovikiA¢ OJIauAKoug Trapapéppwong otnv Trepioxrn O1ou
auth AapBadvel Tnv HEYIOTN TIMA TNG, Yia eMIAEyHEveg OieyEpoeig,(BA.
ETOUEVO KEQPAAQIO) We TIGC Karaypagég 2ZemoAiwv Kar  KEAE,

AVTIOTOIXWG .

[AETTOUEPAS Tapouoiaon TwWV AMOTEAEOUATWY TWV SUVANIKWY
avaAuoswyv Tou udATomupyouU Yiveral O& ENMOUEVO SEXWPIOTO

KEQdaAaio. |

Maparnpouue 611 n OIEyepon QuUTH TTPOKAAEI EITAXUVON OTO
kKévipo TAC Oefapevhc ion pe 0.21 g kai afovikn TTapapopewon
0.035% mepimou. H maparnpnBeica BAGRN avTioToIXEl O HIAMION
(¢wg 000 Qopéc mepiTTou pEYaAUTEPN Trapapdpewon. H avrtioToixn
avgnpévn (He emkAINAKIa avaywyn) difyepon otnv Baon, Oivel v

PaoCHATIKA ETITAXUVON §A vioe TRV 10101TEPIOBO THG KATAOKEUNG T.

OAeg o1 Dieyépoeig otnv Bdaon €xouv TpotrommoinBei  (pe
EMKAINAKIa avaywyr}) WOTE 1 UTTOAOYIOTIKA avaTITUCOOUEVN HEYIOTN
afovikl Tapapdépewon TOU udaromlpyou (OTNV TTEPIOXH TWV
raparnpenBeicwv BAaBwv) va eivar ion pe 0.05% mepimmou. H
mapapépewon  auty  EXEl  EkTiMNOei  OTI QVTIOTOIXEI  OTIG
maparnpendcioceg BAGPREGS.

Etoi, AapBdavovtag uméyn Kal TIg Teaveég apeRaidTnTeG OTOUG
uttoAoyiopoug, karaAfyoupe oto €EAG €Upog TIHwV “evepyol”
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PACHATIKNAG EMITAXUVONG KAl 1510TTEPIOGDOU :

S

y ~0.20 +0.256 ¢, T~ 0.756 - 0.90 sec

O1 TIPEG QuTEG 1Io0XUOUY YIA TRV TTEPIOXA Tou YoaTtotrupyou, 4 km
TTEPITTOU AvaTOAIKA TOU KEVTPOU TWV AXAPVWV KAl 6 km amd tnv

TTPOROAR TOU PYHATOG OTNV EMIQAvEIQ TNG YNG.

5.2 MiAeg Tng OB00 Ailayopa (Axapvwy) : Zeiopikég BAdBeg,
Neipapa oe Quoiknp KAigyaka, Avriotpoen AvdAuon

5.2.1 Eicaywyn - To leipapa

216X0G TNG £pEUVAG TTOU TTAPOUCIAJETAI EV-CUVTONIa NOVOV OTO
mapdév ke@AAaio (AemTopepw¢ 8¢ oTo KepdAaio B tou Mépou¢ B)
gival N EKTiPNON TWV CEICHIKWYV ETITAXUVOEWY TTou Ba eixav dieyeipel
TIG KATAOKEUEG OTNV TTEPIOXT) TWV AXapvwyv Kard Tov oeloud tng 7-9-
99. [pbé¢ TOV OKOTOV auTtd darmo@aciodnke n Olepedvnon NG
cupTrepIpopag OUo "amAwv" karaockeuwyv. AuUo dioTuAwv TTAQITCiwY
amé wrrAiopévo okupddepa otnv mrepioxn Axapvwy. [Mpokeitar yia
TIG OUO TTUAEG pIag TPI6POPNG HOVOKATOIKIag, N Hia amd TIC OToiEg
(avoiyparog 3 m) utméoTn ONUAVTIKA KAUTTIKA PnyMatwon evw n
AaAANn (avoiyparog 1.55 m, aAAd kard ta GAAQ TTavouoIoTUTIN ME TNV

TTPWTN) TTapEPEIve oXeOOV ABIKTN.

lMa Tov TPoadiopIoud TNG CUPTTEPIPOPAS Twv JUO TTUAWVY CTOV
CEIOMO KAl KAT' ETMEKTACWV TNV EKTIPNON UTTOAOYICTIKWG TWV
CEIOMIKWYV ETITAXUVOEWV OTNV nsplokf], eKTEAECONKAV BUO £MITOTTOU
Ookipyég Push-Over (OnAadrj HOVOTOVIKNAG Kal €mavalapBavopevng
EYKAPOIag QOPTIONGS) O QUOIKN KAiMaka, katd dievBuvan KGBeTn aTo
emimedo Twv MUAWY. O1 dokIpéG auTtég amoTéAeoav 1o BepéAiov AiBo
TNG  EMIXEIPOUMEVNG  EMMEONG  EKTIMNONG  TWV  OEICHIKWYV
EMTaXUVoewy. EkTeAéotnkav Opwg  emimAéov Kai  SoKIhéC

duvapikA¢ (KpouoTIKAG) e€aitnong
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Z10 IXApa 9.1, 6mrou TapouciadeTar oe adpry mPOCEyyion n
Karavoun Twv BAABWYV NG TEPIOXAG TWV AXAPVWY, ATTEIKOVICETAI KAl

n TomoBeoia Twv do TUAWv e1Ti TNG 000U Alayépa.

[Asmrrouspng mapouvoiaon tng 6Ang meipauarikng kar avaAurikng
Epsuvag yiverar og smousvo {EXwpPIoTé KepdAaio (Mépog B,
KegpdAaio B). Mévov ra KuplOrepa onueia kar ocuumepdouara

NG MEAETNG aurn¢ didovrar oTo mapov KepaAaio. |

Mpoékeiral otnv oudia yia duo JioTuAa TAGicIa amd WITAICNEVO
oKupOOepa. To peyaAuTepo €xel dvoiypa 3 m kar Uwog 1.55 m
("HeydAn" TTOAN) evw TO Gvolypa Kal To UYog Tou JeuTéPou TTAICiou
givar 1.55 m kar 1.50 m, avricroixwg ("HIKPA" TTUAN). To emimedo
Twv TTUAWV £xel diebBuvon 15° degi6oTpoPa amé Tov Boppd, SnAadn
mepiTTou KABeTn TPOG TNV diedbuvon Tou priydarog --- dpa n
O1evOuvon QOoPTIoEWG OTO TTEipapa CUPTTITITEl ME TRV KupiapXn (Katd
TEKUNPIO) Oi1e0Buvon TOu OflopikoU  kpadaopou. H  OmAion
AQU@POTEPWY TWV  TIUAWV TTAPOUdIAlel  €VTOV QCGUMMETPIO XWPIC
ETAPKEG MAKOG QYKUPWOEWG OTOUuG KOpBoug Kai Xwpic OTmAIgud
mepiopuyéng. O1 duo TTUAeg deixvovral ota ZxApara 56 kai 5.7,

Magi pe Eva oTiyRtoTUTIo amd TNV EKTEAECT) TOU TTEIPANATOC.

5.2.2 Zupmrepigopd Twv MuAwv otov Zgiopyé tng 7-9-99

Mixpn 1I0An

Kara tnv Oiapkeia Tou o€IopikoU emeloodiou avamrixonkav
EAQQPOTATEG  TPIXOEIOEIG PWYHEG OTOV  AoTPAyaAo Twv 800
UTTOOTUAWHATWY. OBnyolpacTte oto cuumépacua OTi N CEICHIKA
aTmokpIon TNG MIKPAS TTUANG ATAV OIOVE]I EAACTIKN).
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Meyain 1I0An

AnpioupyAdnkav eAa@péc pwypéc otoug moOdeg kal Twv dUo
UTTOCTUAWNATWY (TTEPICOOTEPEG OE auTtov TPOG Boppdv). Xtnv
KEQaAl Twv O8U0 OTOAWV, KATW amd T10 “JUYyWNA’—-CKETACTPO,
avamTuxénkav XapaktnpIoTIKEG BIapTTePEic eAa@pPEg PNYHATWOEIG,
oe mpogavr} (dv kal aféAntov) apud dIakoTAG TNG OKUpPOOETNONG.
O1 pwyuég TNG HEYAANG TTUANG gixav ocapwg HEYAAUTEPO €UPOG ATTO
TIC PWYHEC TNG MIKPAG, €00 Kal TO cupTrépacua OTI N HEYAAN TTUAN
KATamovhonke eviovwg Pr-ypappiKa Katd tnv S1dpKEIa TOU CEICO0U.

1600 un ypapuika mpokutrtel amwd 1o Meipapa kai Tnv avaiuon.

56.2.3 MeBodoAoyia  AvaAloewv —  ALiIoAdynon  Twv

AtroteAeopdrwy NG Aokiung Push-Over

To [lMpooopoiwua kar or Zeiouikoi Kpadaouoi YmoAoyicuou

MNa tnv mpooopoiwon 1n¢ TpIdiIdoTarng (3-A) @uong Tou
mpopBARuarog (8101AcTATN UEV N YEWMETPIA TWV TTUAWY, N GOPTION
Opwg £yive oe Oi1evBuvon kadetn TPOG TO EMITMEDO TOUG) YiveTal

XPAON AOYIOMIKOU TTETTEPAOHEVWYV OTOIXEiwV Abaqus / Patran.

ZT0 TPOCOUOIWHA O1 TUAEC £xouv avTikataoTtadei amd 3-A
oToixeia dokou . H aAAnAemidpacn Tng BegeAiwong Twv TTUAWVY HYE TO
£dagog Traplonvsle ME OUO KaTnyopieg eAQTRPIWV TTPOCAPTNUEVWV
oTa onueia “édpaong” Twv UTTOOTUAWNATWY. ZUYKEKPIMEVA YIa KABE
£vav TUTTO £3AQIKAG avTidpaong £XOUNE -

e OpIfOVTIO PeTAKIVNOIAKO €AATAPIO OXETIOMEVO HE Tnv opifdvTIa
d1drunon otnv Baon ¢ BepegAimwong

e OTPOPIKO €AATAPIO OXETICOMEVO HE TNV POTTH avTIidpAcewg Adyw

TTEPICTPOPRIC OTNV BAon Tou BepEAiou.

MNa tov wpoodIoPIoCHO TWV OXECEWV QOPTIOU--HETATOTTIONG--

Tapaudépewong Twv dUo TAaiciwv afiooidnkav Ta amoteAéopara
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Twv Ookipwv Push-Over . Ta diaypdppara  SUvaung---uerakivnong
TOU Karaypdaenkav oto teipapa didovral oto IXApa 5.8 vyia v

HIKPA Kal TNV HEYAAN TTUAN avTIOTOIXWC.

O TpoolIopIoNOG TWV OXECEWV POTIHG--KAMTTUAGTNTAC TwV
OlIaTOMWY  TWV  UTTOCTUAWMATWY — TIpayparoToiiénke pe  Buo
OlagopeTikéG peBOOoug. H mpwtn péBodog cival évac Guvduaouog
AVAAUTIKWV-apIBUNTIKWY Kal EPTTEIPIKWV OXEoEwv amd Tnv Biebvh
BiBAloypagia (BA. emouvamTépevn Texviky ékBeon M. XpovoTrouhou
et al, 2000).

H deutepn péBodog Bacifetal ora amoteAéopara Twv SOKIPWY
Push-Over. Zuykekpipéva ekTEAECBNKAV TTAPAUETPIKEC QVTIOTPOPEC
OTATIKEG AVAAUCEIG PE OTOXO TOV UTTOAOYIOHO TNG OXECEWS POTTHC--
KaumuAoTnNTag yia Tnv omoia Ta umoAoyi{éueva Biaypdppara
Ouvaung--peTakivnong (ue BAon To apIBENTIKO NAS TTPOCOHOIWHA YIa
TNV PIKPN TTUAN) Ba CUVEmITTAV UE TA AVTIOTOIXO OIAYPANPATA TTOU
Karaypagnkav oto Meipapa . Zro ExAua 5.9 ameikovilovral Ta
diaypdpuara  pomAG--kapTUAOTNTAG  CUMQWVA  HE TIg  duo
Tpoavagepbeioeg peBodoug. Ito ExApa 5.10 wapoucidlovial T
utroAoyioBévra Siaypdpupara d0vapng--petakivnong (yia tnv HIKPA
TTUAN) pe Bdaon Tig dUo peBOBOUG Kal CuyKpivovTal PE TO avTioToIXO
5|dvpaupa Tou karaypdeenke orto MNeipapa. Eival cagig n umepoxn
™G 6eUTEPNG LEBGDOU (Kar emouévwe n xpnoiuéTnTa Tou TEIPAUATOC
/).

3710 010 OXAHA TTAPOUCIAJETAl KAl TO UTTOAOYIOTIKG JiGypaupa
(Me Baon TNV oxéon PoTAG--KAUTTUAGTATAC TTOU TPOODIOPIOTNKE HE
TNV deutepn pébodo) pe Bewpnon g AAANAcTidpaonc Bgpeliou--

eddpoug. Me To TTpogopoiwpa autd ekTEAOUVTAI O1 EEAC avaAUOEIG :

e ZTATIKA QVAAUCN HE HOVOTOVIKWC aufavéuevn opifovTia
o0vaun, e€QapuolOuevn OTNV KOPUQr Tou CUYWHATOC TWwV
TUAWV 0t OievBuvon KkdBetn Tpdc TO  eTimedd  TOUC
(avarmrapdotacn Tou TEIPAUAToc).
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e Auvapiknp avaiuon ev-xpévw TnG OIoHIKAG amoékpiong. Q¢
OleyEpocig XPNoigoTroiouvTal (EVOAAAQKTIKWCG) TEooepa
TPAYUATIKA  EMITAXUVOIOYPAPANATA. ZUYKEKPIMEVA, Ol
KATaypagEig mou emAéXOnoav wg xpovoiotopicg Oieyépoewg

gival o1 €€NG:

a) o1 buo opIf6vTIEC OUVIOTWOES TNG Karaypaern¢ SPLB
(B1aunkng kai Eykapoia) arov cgeioué 1ng 7-9-99

B) wuia cuviotwoa amé tnv karaypagrn KEAE arov o€ioué ne 7-
9-99

y) wWia ouviorwoa amé tnv karaypagri Temblor grov ceioué
Parkfield (1979).

AITIoAdynon ™mg EMAOYAC TWV TPIWV auTWV
emiTaxuvoloypapnuartwy £xer 8008¢ei oe GAAn B€on Tng TTapouong
ExkBfotwg.

H emppor; NG kopugaiag TIHAG TNG  EMITAXUVONG TWV
EVAOYW €TTITAXUVOIOYpPa@NuATWV GTNV dUVAWIKI AmmOKpIon Twv
TTUAWV OIEPEUVATAI TTAPAPETPIKA. TNV ETTIAOYI TWV KOPUPAiwy
E0AQIKWY MITAXUVOEWY OUVEKTIHATAl N evdooinoTnTA  TNG
Bepediwong, kai n 3-A d1vBuvon Tou ocioPIKOU Kpadaopou (3

ouvIoTWOoEG dIEyepong).

ATTO TIG PETACEIOHIKEG TrAPATNPACEIG TWV TTUAWV OF CUVBLAOUO
pE Ta amoTeAéopara Twv dokipwyv Push-Over karaAfyoupe ota £€A¢
oupTrEpdopaTa yia Tnv meavr’] CUUTTEPIPOPA TWV TTUAWV KATA TNV
d1apkela Tou GEIOCHOU :

e 2TNV WIKPA TUAN HOAIG €ixav apXioel va avamTuoovTal pwWYHEC
Kara Tov oelopd (olovei eAAOTIK GuutrEPIPopd). H uéyiotn
OEICHIKA POTT} TTOU avamtiuxenke otnv wTUANR dev Ba uTTEPERN
™MV Mmax = 4 KNm .
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o H peyaAn 1OAn oupmepIPEPONKE €VIOVWG €AAOTO-TTAQOTIKA
Kard tov celopd. H amown auth svioxierar apevog Hev amod 1o
HEYAAO £0pOC TWV TTAPATNPENBEICWV UETACEICHIKWY PWYHWV
OTIG "KPIOINEG" TTEPIOXEG TWV UTTOOTUAWHATWY, aQeTépou de
amwd ta amoreAéopara 1ng dokiung Push-Over. Ymoloyiocaue
OTI n MHEYIOTN OEIOMIKI) POTT TTOU avamTUXBnkKe OTNV HEYAAN
TUAN Kard tnv didpkela Tou ogiopoU ATav ion MeE TNV POR
avroxng g, Mg = 10.3 kNm. (AnAadn, Mmax > 10 kNm.) Ao
TIG HEYIOTEG £mMITAXUVOEIG TWv TMIBAVWY XPOVOICTOPIWV TNG
e0AQIKNG EMITAXUVONG OTNV TEPIOXA Twv Axapvwv (Trou
xpnoigotroiiBnkav  w¢ OIEYEPOEIC OTO  apIBunTIKG  pag
Tpooopoiwpa) emAEXBnoav AuTéG yia TIC OTTOIEC N SUVANIKA
amoKpIon TWV TUAWV IKaGvoTroinoe Kai TiI¢ 0U0 avwrépw

OuVOnKeG.

5.2.5 AmoreAéopara

O1 utmroAoyioBeioeg mIBAvEG PEYIOTEG TIMEG TNG  OEICHIKAC
gmiraxuvong didovrar otov fMivaka 5.1 ouvapTAoEl TwV KATaypagwy

TTou emIAEXONKav w¢ DIEYEPTEIC.

NMivakag 5.1

Karaypagég SEPOLIA-L SEPOLIA-T KEDE-T TEMBLOR

Amax (@) | 0.50-0.60 | 0.60-0.75 | 0.55-0.65 | 0.60-0.75
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5.3 Avriotpogeg AvaAivoeig OAioOfocewv kal Avarpomwv

Mvnpeiwv: Nekpotageia Avw Alogiwv kai DuAig

5.3.1 Nekporageio Avw Alociwv: Aikviopog kai OAioOnon

Mappdapivou TouBou # 1

210 vekpota@eio Avw Alociwv evromioaue PeTAgU TOAAWV
GAwv évav oeIopIKWG peTakivnBévia papudpivo TOpRo, 18avikd
gupnua yia Tov EUPECo TPOCdIOPICHS TNG "aiTiou emiTaxivoswc”. O
onuavtikwyv diaotdoewv TUPPROG BpéOBnke otV KATACTACH TTOU
ameikovifetar oto Xxnua 5.11, €éxoviag ohigBrioel amd Tnv apxikn
Tou B¢om. To Bdpog Tou TOPPRoU ( =~ 250 kg) atroTeAel aNUAVTIKOTATO
TAEOVEKTNUA, KABWG ammokAgiel TNV TePIMTwon TNG HETA - TOV
gclgud ~ aBéAnTng 11 nBeAnuévne TmapéuBacng, KabBwg sival
avBpwmivwg aduvarn n okoémun A pf peTakivnor] (HOvov o osIouog

MTTOPEI Va EixXe TTPOKAAEDEI TNV GUYKEKPIKEVN OAigOnan !)

AlamoTwonke 6T UTTAPXAV gP@avh onudadia oTnv emM@Aveld
edpacewg 1a omoia utrodeikvuav TNV aApxik Béon Tou &v Adyw
TOMPBou : Biakpivovial OTIG QwToypaPieg Tou ZxAuaro¢ 5.12. To
YEYOVOG auTO aTroTeAEi €va OeUTEPO TTAEOVEKTNUA TOU EUPAMATOC,
KaBiotwvrag duvarr TRV PETPNON TWV TEAIKWV (TTOPAHUEVOUCWYV)

OAITONTIKWY PETAKIVAOEWYV Kal TNG TEPIGTPOYPAS ToU TUHBOU.

21NV Kopuon Tou TOUROU UTTAPXAV MIKPO-PWYHEG KAl Hia £00XN
ME onuadia omaopévou  papupdpou.  ToUto  odniynoe  aTo
CUUTTEpacpa oTl évag aTaupdg Ba fTav KoAAnuévog otnv Kopur
TOU TUPBOU KaTd TO eAANVIKG £€6i0. O oTaupPSdG avakaAGeenke oTnv

TTAQIVA TapoTAaKa.

Ma v avalutikp peAéTn Kol TTpooopoiwaon Tou &v Adyw
EUPNHATOG KATAYPAPNKAV Ol TTAPANEVOUTEG OAIOBNOEIC, OF TIHEC

TWV OTroiwv atrelkovi¢ovral oto oxfiua 5.13.
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Mpokeipévou va TmpooeyyloBei n O€IopIkA  amoékpion Tou
egetaloyévou TOPROU dnuioupynBnke TPIBIAOTATO TTPOCOHOIWHA
TETEPACUEVWV  OTOIXEIWV KAl XPNOIYOTTOIONKE TO AOYIOMIKO
Abaqus. 216X0G TnNG avaAuong ATAV N TTPOCEYYIoN TWV HETPNBEIcWY
TAPAPEVOUOWY OMOBRoEWV Tou TUUROoU pE dradoxikéc dokipéS. Ta
TOV OKOTO autov. O umd e&étaciv TOuRoG diaxwpioTnke amrd TNV
Baon péow Odlem@aveiag oMioBiocwg, woTe va gival €AeUBepog
TTPOG 0AIGONON KAl avacrikwa.

Q¢ MopYH  XpovoiaTopiag TnNG OEIoMIKAG  OIEYEPOEWG
xpnoigotromriénkav ta €€ig Tpia emraxuvoioypagniuara: (i) KEAE,
(i) 2emoMia, kai (iii) Temblor. To teAeutaio (Karteypagév o CeioUo
TTapopoiou pey€Boug, BITTAQ 0TO GEIGUOYOVO pRyHA), ETMIAEXONKE WG
Karat mAouoioTeEpo o€ UYNAEG TTEPIGDOUG amr' OTI Twv ZETOAIWV.
Kai oTig Tpei¢ TEPITTTWOEIG EQAPUOOTNKE TAUTOXPOVI] OEICUIKN
O1Eyepan orig 000 opIlOvTIEC Kal oTnv Karakopuen OicvBuvan. £10
ZxApa 5.14 tapouociafovral XapakTnPIoTIKA OTIYMIOTUTIA HIAG €K
Twv Oduvapikwyv avaAloeswv. Tlaparnpeiote 10 QAIVOPEVO TOU
AlkviopoU--Bnuariopoy  (rocking--stepping) 10 omoio Opwg dev
odnyei oe avarpotry, evw TAapdAAnAa o TUPPOC oAigBaiver kai TEMKA
nNPEePel he TTapapévouca oAioBnon (YPAPMIKE Kai TTEPIGTPOPIKN)

Tapduola ye TNV TTapartnpndcica.

H Tautéxpovn Opdon Twv TPV CUVIOTWOWV  TNG
EMTAXUVOEWG, OE OUVOUAOMO ME TOV avATTOQPEUKTO AIKVIONO--
Bnuariopd, divel évav 1B1IAITEPWGS XAOTIKO XApAKTAPA GTNV DUVAMIKI)
amoKpIon TOU OUOTAHATOG KAvovTag Tnv €emAoy evég pdvov
ouvduaopou emTaxuvoewv duoxepéotarn. MNa Tov Adyo autov yia
KGBe emTaxuvaoloypdenua Kkai PE BACn TOUGC ETIKPATECTEPOUG
ouvduaopoug divovral TBavd elpn emTaAXUVOEWY, KATI TTOU
KPIVETaI w¢ peAMOTIKOTEPO. Ta mMBOavd autd £0pn £mMTAXUVOEWY
ouvoyidovrai otov [llivaka 5.2. Omwe mapartnpeitar otov [Mivaka

auTov, Kai Ta Tpia €§eTagBEVTA EMITAXUVOIOYPAPAMNATA CUHPWVOUV
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oTNV UTTEPOXN) TNG £YKAPOIAG OEICUIKAG OUVIOTWOOG a, N oTroid
Kupaivetar amd 0.60 éwg 0.70 g. H OJIGPAKNG OUVIOCTWOA ay
TTpokuTITEl 0.40 g éwg 0.50 g. EmMTTpooBETWG, aparnpeital ot o€
KABe TTepiTrTWOon amaiTeiTal onPavTikn Kartakopuern mMTAXUVoN: a; ~
0.45 fwg 0.55 g. Z10 Zxiua 5.15 armeikoviovral oI XpOVOiOTOPIEG
Twv oMaBnoewv kard Tig duo Oleubivoelg pe €vav amd Toug
ETMIKPATEGTEPOUG OUVOUAOHOUG KAl CUYKPIVOVTAl HE TIG HETPNOBEIOEG.

H oUykMon ammoTEAETUATWY — PETPACEWV Eival TTPOPAVIG.

[ Aemrropgpng mapouoiaogn Twv amoTEAEONATWY TWV SUVAUIKWY

avaAuoswy yiveral og eméusvo EExwpioré kepdAaio. |

Mivakag 5.2

MOava evpn emraxuvoewy (EVvTog TApevOETEWG avaypd@eTal 0

péoog 6pog Tou mBavou eUpoug)

ax(g) ay(g) a,(g)

KEAE 0.37 - 0.50 0.63 —0.71 0.33 - 0.58
(0.44) (0.67) (0.45)

SPLB 0.45 - 0.54 0.54 — 0.64 0.37 - 0.64
(0.51) (0.59) (0.50)

Temblor 0.36 — 0.44 0.50 — 0.75 0.39 - 0.72
(0.40) (0.62) (0.55)

5.3.2 Nekportageio Avw Alociwyv : Avarpomry Mapudpivou
TouBovu #2

H avarpom evog papudpivou toufou eivar n deUtepn kard

OEIpdv aoToXia Tou vekpotageiou Twv Avw Alociwv TTou avaAuesral,

ME OKOTTO TOV €UPECO UTTOAOYIOHO TNG £DAPIKAG £MTAXUVONS OTNV
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mepioxy. O TUOpROG autdg edpaldrav atmreuBeiag o€ papudpivn
TAGKa €viO¢ TOU €0AQOUG, €V OTNV KOPUPRl Tou £@epe Evav
Hapuapivo otaupd, 0 otroiog PpEONKe atmoKoAANPEVOS (E0TTACE OTN

Baon kara tov AIKVIOUO6 1 Katd TRV TTWon).

H avdAuon €éyive pe 1O TIpoooOpoiwpa TOoUu XAMaTog 5.16,
ETKEVTPWONKE O OTOV UTTOAOYIOHO TWV ATTAITOUHEVWY £DAPIKWV
EMITAXUVOEWV TIOU TTPOKAAOUV OplaKkd €0TW TnVv avdarpotr Tou
TOpBou. H evBooiudtnTa Tou £34GPOUC OEV UTTOAOYIGTIKG UTT OylIv,
dedopévng NG uywnAng duoTunoiag Tou (o1 TIHEG TG TaxuTnTag Vs
utrepPBaivouv T1a 400 m/sec kKovTd oTtnv em@aveia). H emidpaon 1ng
TTOAU MIKPAG TTEPIOTPOYPIKNAG EUKAPWIag eKTIUABNKE oOTl gival TRG
Tagewg Tou 10% , KAl BUCHEVNAG.

Karapxdg w¢ ogiopikfy  Ji€yepon  XpnoigotolgiTal 10
emTayxuvoloypagpnua tou SPLB, (deomofoucag Tepiodou 0.26s) ---
éva amoé Ta QVTITTPOCWTTEUTIKOTEPA ETITAXUVOIOYPAPHNATA TOU
OeIGPIKOU  kpadaopou ¢  7-9-1999. Tia va OigpeuvnOei
TTAPAMETPIKA n eTidpaon Tng deamdlouocag TePIOGOOU TG dIEyEpong
oTNV AamoKpion, augnoape oe dI1adoXIKEG aVAAUOEIG TO XPOVIKO TG
BApa 1ng karaypa@ns kard 10% kar 20% , avrmioToixwg (ZXnua
5.17). Ervor Tmpoékuwav OBUO vEA EMTAXUVOIOYPAPAMATA, N
deomdlouca TEPIodOC TwvV onoiw\) au&averal kard 1o idlo ToooaTO
(eEAew ypappik6TNTAG), dnAadr og 0.29 s kai 0.31 s. 10 oxApa 5.18
Ogixvovral Ta €AAOTIKA KAl €AAOTOTTAACTIKA @dAopata amrokpiong
TWV TPIWV ETITAXUVOIOYPAPNUATWY, yia PaBuolg TTAACTINOTATAG
Hg = 1, 2 xai 3. Ta amoreAéopata TwV avaAloewy atreikovigovTal
oto oYnua 5.19 umd TNV HOPYPR XPOVOIOTOPIWV TNG YWwviag
WEPIOTPOPNG 6. H ociouikn diEyepaon eiIcayayeTal KAard TNV £ykapoia

61£0B8uvon.

Xpnoigotmolwvrag 10 emitaxuvaioypdenua SPLB utroAoyioupe

OoTI amaiTeital emKMUdKiIa avaywyry Tou £wg OTou N HEYIOTN
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EMITAXUVON Yivel 0.79 g WOTE O TUPPOG va avaTpatrei opiakd (oTo
oxnua 5.19 maparnpoupe 6T yia péyiotn emraxuvon 0.78 g o
TUpBog Oev avarpémerar). H migi tng emraxuvong auTtng @aiverai
TOAU UWnAr amé Ta péXpl ofjHepa dedopéva yia Tov CEIoNd NG
MapvnBag, akdéua Kai yia TG TAEIOCEIOTEG TTEPIOXEG. EvTouToIig n
akpIBig eival 1I01IITEPWGS  guaioBnTn o€ UIKPEG METABOALG Tou
@aocuatikou Tepiexopévou TG OlEyepong, AOyw TOu uyicuxvou
xapaktipa Tou. ‘Etol, aufdvovrag TO Xpovikd PBripa  1TNg
xpovoiotopiag kard 10% kai 20% n optakn emraxuvon yia
avaTpoTrry MEIWVETAI EVIUTTWOIaKA ot 0.58 g kai 0.54 g,
avTIoTOIXWG. O1 TINEG QUTEG EMITAXUVOEWYV TIIOTEVUETAI OTI BpioKovTal
IO KOVTA OTnV TPAYHATIKOTNTA, €AV  AZIOAOYrOOUME Kdl Td
amoreAéopara TnG oAioBnong Tou TUpBou # 1. Augdavovrag
TEPAITEPW  TO  XPOVIKG PRAMaA, 1N EMTAXUVON MPEIWVETAI ME
emppaduvopevo puBpd, ouykAivoviag TeEAIKwG oTnv  "oTamikn”

avarpoTmig (Zxfua 5.20):

= ~ 0.15

Zc.m

A4 _ b2
g

OTTOU Z;», TO UWOG TOU KEVTIpouU padag amd tnv Bdon kai b, T10
TAGTOog NG diatoprig ™G Paong. XTI avWTEPW AVOAUOEIG €XE
ayvonBei xapiv egukoAiag n opifovria dievBuvon oty dIapnKn
O1evBuvon kal n karakdpupn, KABWG Exel ATTODEIXBEI OTIC AVAAUCEIG -
pag om Oev petafaliouv aigBnTd Ta amroTeAéopara (BA. KATWTEPW

Kdl avaTtpoTr) yapudpivou TUpBou # 3 — vekpotageio PUAAG).

5.3.3 Nekporageio PuAng: Avarporri Mappudpivou
TopBou # 3

H mepimrwon tou TOPBOU TOU vekpotageiou TG DPUAAC
ATTOTEAEI €va ATTO TA IO XAPAKTNEIOTIKA gupAuata Twv U0
koiunTnpiwyv, Avw Alociwv kai ®uArg, TTou emAfynoav Bapid oTov
oeiopd NG lMapvnBag, otnv TPOOTABeIa £UPEDNG EKTIUNONG TNS
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OEIOMIKAG €vTaong otnv mAeioog1oTn Teptoxn. Omwe @aiverar otnv
QpwToypagia Tou XxApATog 5.21, 0 MAPHAPIVOS OYKOG AGTOXNOE
aTrd avaTpoT} VW Ol TTAAKEG TTou Tov TrepIEBAAAaY Dev eméTpEeyav
TNV oAicBnon Tou. H TuXOV £QPEAKUOTIKI] avToxn TNG OIETIPAVEIAS
Bewpeitar 6T e§avrAcital TTOAU ypriyopa yia va €mnpedcel 1oV
AIKVIOHO, Kal kata cuvémelav dev AappBdvetal uméyiv. H avdAuon
yivetal pe Tnv pEBOOO TWV TTETEPACHEVWV GTOoIXEIWV dTToU O TUNBOC
Kali n Bdaon £dpAcewg TTPOCOMOIWVOVTAl PE TPIDIACTATA OTOIXEIA
ouvexoulg péoou, evw n diemedveia amAng €dpaong xapaktnpideral
a1ro ouvrteAeoTn TPIRNAGS Us. Katapxdg Oewpeital 611 n TaAdviwon
yivetai og pia dievBuvon kal Xwpig oAioBnan (BA. ZxAua 5.22). Qg
OlEyepan XPNOIPOTTOIOUVTAI APXIKWG TA TRIA EMTAXUVCIOYPAPRHATA
amodé v avaAuon Tou TOUBou Twv Avw Alociwv: n TTPAYMATIKA
Karaypagr Twv  ZemoAiwv  SPLB ka1 o1 TpomomOInNuéveg
xpovoiotopie¢ SPLB x 1.1 kai SPLB x1.2 (mwpokuUmrtouv ue
EMKAIJAKIa avaywyl Tou Xpovou t katd 10 % kar 20 %,
avTiaoToiXwg). O1 EMTAXUVOEIG TTOU ATTAITOUVTAl YIA TNV AVATPOTIHA
og KGBe TepiTTWON €ival TAPATTANCIEG PYE AUTEG Tou TUOMPBou # 2
(Mivakag 5.3), kabwg Ta 8o cwpata £xouv axedov Tov idI0 Kal
mapamAfoiov deiktn Auynpornrag (aspect ratio) : péyebog h/b=6.6

Kal 6.3 avTioToiXWG.

Nivakag 5.3
O1 amaitoupeveg emTaxuvoeig (g) yia avarpot] Twv 300 TUNPBWV e

TPEIG DIEYEPTEIG TUTTOU ZETTOAIWY

TYMBOZ # 2 TYMBOZ # 3
ENITAXY/MA (ANQ ATOZIA) (®YAH)
SPLB 0.79 0.85
SPLB x1.1 0.58 0.61
SPLB x1.2 0.54 0.58
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Xpnoigomoliwviag — nuitovoeldgic  TTaApgol¢  aAAd  Kal
TPAYHATIKEG OIEYEPOEIC PE DIQPOPETIKO PACUATIKO TTEPIEXOHEVO,
emaAnBeloape Tov TpoavagepBivia Kupiapxo (duopevry) poAog TG
deomdloucac TEPIOBOU OTNV  KPioIUn EMTAXUVON avarpoTg,
1IdInTéEpwS oTIc vPiouxveg dieyépoelg (BA. Zxrijua 5.23). EmmAoy,
amdé T10 oUvoAo Twv  avoAloewv  TTPOKUTITEL  OT1 YA
gmTaxuvaoioypagnuara pe deomoéfouaa mepiodo mepimou 0.3 s, N
ATTAITOUHEVN EMTAXUVON Yia avatpoTr gival TG Tagewg Tou 0.60 g
-—- TIUA TTOU OUYKAiVEl OTIC €MTAXUVOEIS TWV TPOTTOTOINUEVWY

emiTAXuvoloypapnuarwyv SPLB.

Ewekreivoviag Tnv  avdAuon, €10aydyoulde TNV OEIONIKN
Oiéyepon kal oTig UTTOAOITTEG OUO BIEuBUVOEIG evw TEAOG HEAETATAI
Kail n emidpaon g mOavig oAicdnong. Amé Ta amoreAéopara (BA.
MNivakeg 5.4, 5.5, kai 5.6) Olagaivetar n aveaptnoia Tng
EMITAXUVONG avarpoTrig otnv diaprnkn opi{ovria dieubuvon Kal TNV
oAioBnon. TEAOG n karaképugn OuvICTWOA TNG EMTAXUVONG,
TpoKUTTEL amd TIG avaAUoElg pag OTI O aKpaieg TEPITITWOEIG Ba
MTTOpOUCE va METABAAAEI TRV EMTAXUVON avaTpoTig péxpl 10 % 10
TOAU. ZnueiwveTal €0W TO TAPOMHOIO CUMUTTEPACHA dOT TRV
didakropikn epyacia AviwvotrouAou (2001), To omroio BacicOnke ae
avdAuaon pe Aoyiopikd UDEC kai lMeipduara otnv Aovnriki Tpameda
Tou EMI.
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lNivakag 5.4

O1 KpioIlueS emMITAXUVOEIS YIa avaTpoITn UE 1) XWPIC KAaTakopuen

ouvIOTWOQ. 2& OAEC TIC avaAUo €IS TO TTAGTOS TG KATakopueng

emirdyuvong auénbnkeoe 1.0 g. Omou UTGpxEl apvnTIKO TPOONUo, N

Karaypa@n xpnoiuorroinénke yg avearpauuéva mpoéonuda.

AIEYOYNXH KPIXIMH KPIXIMH EINITAXYNXH
EINNITAXYNIH ME | XQPIZ KATAKOPY®H
OPIZONTIA j KATAKOPY®H KATAKOPY®H LYNIZTOZA (g)
LYNIETQYA (g)

SPLB-long SPLB-vert 0.93(+) 0.71(-) 0.85

SPLB-trans SPLB-vert 0.72(+) 0.92(-) 0.85

KEAE long KEAE vert 0.61(+) 0.67(-) 0.63

KEAE trans KFEAE vert 0.89(+) 0.89 (-) 0.87

Sylmar long Sylmar vert 0.20(+) 0.26 (-) 0.23
NMivakag 5.5

Or1 KpioIuES EMITAXUVOEIS YIa avartporrn JE pia n duo

OpPIfOVTIEC TUVIOTWOES

AIEYOYNXH ATAPKEIA KPIXIMH KPIXIMH
(sec) EHNITAXYNXH EIIITAXYNXH XQPIX
ETKAPXIA | ATAMHKHYX ME AIAMHKH AIAMHKH
LYNIZTQXA (g) LYNIZTQZXA (g)

SPLB-trans | SPLB-long 10 0.85 0.85
SPLB-long SPLB-trans 10 0.86 0.85
KEAE trans KEAE long 10 0.88 0.87
Duzce ns Duzce ew 10 0.23 0.23
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Mivakag 5.6
O1 kpioluec emrayUvaeIC yia avarporn e i} Xwpic oAicbnon

AIEYOYNIH KPIXIMH KPIZIMH
ETKAPZIA || AIAMHKHY | KATAKOPY®H EHIJITE‘:AI)I(IY@I:L%}L@) EII(;’)I‘;?}?II‘JZEH
OAIZOHZIH (p=0.4) | OAIZOHEIH
KEAE trans KEAFE long - 0.94 0.88
SPLB-long - - 0.86 0.85
SPLB-long SPLB-trans - 0.85 0.86
SPLB-long SPLB-trans SPLB-vert(-+) 0.90 0.93
SPLB-long SPLB-trans SPLB-vert(-) 0.71 0.71
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KEZAAAIOY 5



Zxnpa 5.1
O voardmupyo¢ Kkai o1 PAdBEC Tou
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ZETTIOAIA-B (1999) - scaled
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Zxhpa 5.4
Auvapnkhi andrpion vdaromtpyou
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KEAE (1999) - scaled
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Zxnpya 5.5
Auvauikhi andkpion vdaromtpyou
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Zxnua 5.9
Aiaypdupara pontic--KaumuASTnTag
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Zxnua 5.10
Aiaypduuara duvapng--He rakivions
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Zxnpa 5.11

O ruupPoc¢ # 1 onws PpéBnke perd rov ocioud Kar onws
efaroAouBei va eival ofjugpa xdpn oro Tepdorio Pdpog Tou.

Zxhnpa 5.12

TTAdyia oyn omou dianpiverar n apxikl Géon Tou TuuPou
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Zxnpa 5.13
Or1 uetpnBeioes mapauévovoes oA1oBlioeis Tou Tuupou

Zxnpa 5.14

XapaktnpioTikd oTiyuioTuma piac EK Twv avasuoewy
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Zxnpa 5.15

Xpovoioropiec Twv oAioBricewy kard 1i¢ dvo d1evBUVOEIS Kal
OUYKpION WE TIC HETPNBEIoES
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RIS A

Zxnpa 5.16

To tpididoraro mpooopoiwa rou Tuupou # 2.
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Zxnua 5.17

Ta Tpia emiraxuvoioypaghiyara mouv xXpnoigomoiiénkav w¢
Jdokiaorikés dieyépoeis - H mpayuarikhi karaypaypti SPLB-/long
(Lavpn ypauun) kai ra dvo TpomomoInNyEva EmITaAXUVaIoypapiuara
onw¢ mpokumTouy amd ro SPLB-long pe avénon rou xpovikou
Brivaroc kard 107% kar 207% (KOKkKIv Kai UTTAE ypaul avrioToixwc)
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Zxhpa 5.18

Ta eAaorikd (Ls=1) ka1 aveAaoTikd (Us=2 kar 3) pdouara andkpions
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O1 kopupaies TILES TNE EMITAXUVONS avarpomic
ThG Oeomodouvaag mep1ddou THE JIEYEQTEWS
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Zxnua 5.21
O pappdeivos tuuPoc # 3 tne PuAric

2b

2h

N

Y

) 0

<—I—> i, (£)

Vo ()

h=635cm, b, =25cm, b,=10cm
Y:=25, y,=63
4#=0.50-0.75

Zxnua 5.22

To dididoraro avaAuTike mpooopoiwpa rou mpoPAnuaros
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O1 KploIES EMITAXUVOEIS avaTpomhic yid NUITOVIKA Kai OEIouIK L
dI€yepon
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