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2 " H ZEIZMIKH MONQZH ZTON ZXEAIAZMO TQN
FEOYPQN

2.1 Tevika

H oceiopiky pévoon mopovcidalel 1010itepo  eVOAPEPOV GTOV GYESWOGUO TMV
YEQUPOV, AOY® JPOP®V TAEOVEKTNUATOV 7oL oyeTilovtol pe kOmow  €101Kd
YOPAKTNPIOTIKG TOV KATOCKELMV OUTOV. XTI TEPICCOTEPEG TEPUTTMOOCELS, Ol YEPLPECS
glvan épya oTpatnyikng onuacioc, to omoio amotrtovv vynAd Pabud mpoctacioc, MoTE
va eEacpariletal n ooty Asttovpyion TOVG UETE A éva GEWOUO HEYEANG €VTOONC.
Elvar Lowdv emBopunt kot wdwitepa BOAKT, 1| CLYKEVTIPMOOT] TOV EVOEYOUEVOV {NdV
o€ OploUEVA UNYOVIKG oTotlyEla, To omoia pmopovv bkoAa va eleyyBovv kot epdGOoV
arouteitar, vo aviikotaotafovv. EmmAéov, 10 peyoAvtepo pépog e HAloc puog
YEQLPOG €IVOL GLYKEVIPOUEVO GTO EMMEOO TOL KOATAGTPOUATOS, TO OmOio cLVNIOMG

oe014LETOL KOTA TPOTO MOTE VO TOPAUEVEL ELAGTIKO KOTA TV GEIGUIKT OpdoT).

Mio moAd cvvnOiopévn dopkn ddtaén yepupav, witepo omv Evpodnn, eivor
eketvn ToL oLVEYOLG KATUGTPOUOTOS TO 0moio otnpileTon o epédpava TomofeTnuéva
010 v Gkpo TtV PaBpov. Xe aVTEG TIC MEPUTTMOOELS, TO EPEIPAVO UTOPOLV VL
oYEOOTOVV G OUTAEELS GEICUIKNG UOVOOTNG, OTMG EAUGTOUETOAAIKA £QPEOPOVOL LE
mopnva poivpdov (L.R.B.), emAéyovtag v axkopyio Tovg, TV Tdon Oappons, Kot TV
KAvOTNTO OPlOKNG Topapopewons tovg (ultimate elongation capacity), pe Bdaon to

emBounto eninedo TPOSTAGING KO TNV OVALLEVOLEVT GEICUIKN £VTOOT).

Ady® 0oV OTL Ol Yépupeg eival cLvB®G amMAEC KOTOOKELES, OGOV aPOpd TNV
GEICUIKT TOLG OOKPIoT, £fvot o €DKOAO VO KOTOVOT|GOVUE Lo KOTAAANAN 010pOwon
OVOKOTOVOUNG TNG aKOUyiog omd OTL 6€ o o TOAVTAOKN Kataokevr. Ot dtaéelg

CEICIIKNG UOVOONG Umopobv Aowmdv va ypnoigomomBovv yia v dwopbwon 1
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KOVOVIKOTOIN o1 (OHaA0TOINGoT) TG OVOUEVOUEVIG ATOKPIoNG, TPOGOIO0VTOS EvKOyin
ot QVOKOUTTA BAOpa, amoPeLYOVTaS £TGL TUYOV OVETIOVUNTN GLYKEVIPW®ON OTOLTNONG
mhooTipndmrag. EmmAéov, ot yépupeg £xovv cuvnBmg peydres 1Wtomeptddoug, Wiaitepa
otav KAmotla Un-ypopukn omdkpion eivor omodektn kot Aopfdavetor veoyn. Meydieg
petotomicelg etvon tOte NON avapevoueveg kal amodektes. H mpoobnkn Aowodv, tov
owtdéemv oeloKNG MUOVoong umopel va €xel UIKpn  emidpaomn OTIG UEYIOTEG
HETAKIVINCELS, Tap' OAa oavutd eEac@oAilel vymAdtepo eminedo mpocTaciog Of

emAeypéva Sopkd otoyeia, Kol LeyaADTEPT KOVOTNTO OTOPPOPNONG EVEPYELQG,.

Y10 onueio ovtd, Ba mpémer emiong vo emonpavlel OTL TO TEPLEYOUEVO TMV
GLYVOTNTMOV TNG AVAUEVOLEVNG GEIGUIKNG O1EYEPONGC, UTopel val elval peyiomng onuaciog
OTNV TEPIMTOON TOV CEIGUK(O HOVOUEVOV YEQEUPOV, Wloitepa OTAV O GNUOVIIKN
TOPAUETPOS TOV OYESCUOD Bempeitor 1 peTOTOMION NG 1W10MEPLOd0L, Tapd 1
emmpocletn  amdofeon. Av n mbBavotnro  epeAviong €vOg  @AGUATOS  TTOV
yopaxtnpileton amd HeYAAEC OamOKPIGES OTIG LYNAEG TEPLOOOLS Oev pmopel va
amopevyBel, N TeEXYNT emunKLVVOT NG TEPLOSOL B pmopovoe TOTE Vo 0ONYNGEL GE
KATOOTPOPIKA  amoTeAéopato. Amorteitor  Aowmdv, AEMTOUEPNS  OvOAvON NG

AVOLEVOUEVNC E00PIKNG KIVIONG, GE TEPIMTMGELS GEIGUIKTG LOVAOGNG TOV YEPLPDV.

2.2 H ®i1Aoco@ia Tou XxedIaOuOU

Onwg cvvnbmg cvuPaivel 6Tov aVTIGEICUIKO GYEOOGUO, £TGL KOl GTOV GYEOAGUO
TOV GEGHKA LOVOUEVOV YEQUPMOV, OEV EIVOL TKAVY] IO OTTAT EQOPUOYN LOONUATIKODV
e€10D0EMV KOl GUVTEAEGTAOV ACPAAEWNG, OAAL avTiBET™G, amotteitol 1 KATOVONoN Kot
amod0YN] CLYKEKPYEVAOV GTPOTNYIKAOV Gyedtaciov. H otpatnyikn oyedocpol tov un
GEICUIKE HOVOUEVOV YEQELPOV, OBewpel OTL LVAPYOLVV GLYKEKPIUEVA TUNLOTO TNG
KOTOOKELNG, TA AKpa TV PBAOpwv, OTOL CNUAVTIKY UN YPOUUIKY] CUUTEPLPOPE eivat
AOOEKTY] Kot ypnoipomoteitar g Pacikd PECO avtioTaonS Koté NG OVOUEVOLEVNS
GEIGUIKNG O1€yEPONC.

Ymv  mEPImTOON TOV  CEICUIKE  HOVOUEVOV  YEQUPAV, TOV KPIGo poOAo
avolopupdvoov ot SlatdEel CEICUIKNG HOVMOONG Kol OmoppoOpnoNG EVEPYELNS, TOV

tomofgtovvTol avdpeso oto PAdpo Kol TO KOTAGTPOUA, 1| G€ AlYEG TEPUITOCELS OTN
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Baon tov Babpwv. O tepiocdTEPEg (NUIEG CLYKEVIPOVOVTAL GE OVTES TIG OLOTAEELS, UE
ONUOVTIKY TAaoTiKomoinon kot mlhoavodg peydiec mapapévovoeg petotomiosls. H
ATOKPICT) TOV VITOAOITOV TUNUOTOS TNG KOTAGKELNG VAL OPYIKA YPOUUIKT EAOGTIKN, LE
opopéveg mbavég {nuiéc evromlopeveg 6Tovg KOUPOLS AOY® TOV OVATTUGGOUEVOV

UEYEA®V HETAKIVIIGEMV.
Onwg etvar puoko, evloya epotipoto Tibevtal dnwg:

Tv ovpPaivel oV mepinTmOT €VOC GEIGUOL HE PN OVOUEVOUEVO YOPOKTNPIOTIKA
(eite 66OV 0QPOPE TO TEPLEYOUEVO TOV GLYVOTNTAOV, TNV UEYIGTN EMTAYLVGON TOL

€00(QOVG, 1] AKOUO KOt TNV SIOPKELL TOV);

EminAéov, etvar duvatdv opropéveg (niéc oe dopukd otoryeio, OTMS To EPEdpAvVa, VoL
neBodv vrdyn oe mepimtwon mov amogevyfel (o olkn Koatactpoen; Kor otnv
TEPIMTOON AV, TOG UTOPEL M UM YPOUUKN OTOKPLoN TNG KOTOGKELNG Vo An@Oel

VTOYN GTNV TOPELX TOL GYESAGLOV;

H omdvinon ota epotipato avtd eivorl mmg ot 101eg apyEc oYeOOGHOD AVTOYNG Kot
ot péBoodot oyedacpov mov Pacifovior otig petakivioelg (displacement based design),
KOl TOV YPNOLUOTOLOVVTAL OTIG OMAES YEQUPEG, UTOPOVV EMIGNG VO EPUPLOGTOVV KOl

OTNV MEPIMTOON TWV GEIGUKA LOVOUEVOV YEPLPDV.

Kotd tov oyedlocpd Hog GEIGHIKA LOVOIEVNS YEQUPAGS, Eival Bacikd va yvopilovue
KaBapd TV OAKN OmOKPIoN NG KATOOKELNG KOl ®¢ TPOS TIG dVvo devbiveels. H
TomofETNON TOV GEIUKOV dlaTdéemv 010 v akpo TtV BdBpwv yivetal Pacukcd Yo
TPOKTIKOVG KOl OIKOVOUIKOUG AOYOVS, OTIS TEPIOCCOTEPES MEPIMTMOELS OUWMG TOPLALEL
Kol 1e TNV OOMIKN d1dtaln TG KOTAGKELNG, HE TNV UALo KLPIwg GUYKEVTIPOUEVT] GTO
KATAOTPOUO Kol GYETIKA WKpd BdOpa. Me v ceiopukn pOvVOoTn TG avmoouns to
BaBpo cvumeprpépovtal g aveEAPTNTES KOTAOKEVEG, Ol OTOIES EIVOl TOKTOUEVEG OTN
Baon kol ghaotikd ompllOpEVO OTNV KOPLEN. XTNV TEPITTOOYN UEYOAMV KOl Un
apeAntéog palog PaBpwv 1 amdkpior| Tovg Kuplapyel ota GEIGUIKA QopTia TV PAOpmv
kot Bepediov. Xe téroleg AomOV mMEPMTOGES €ivar koAvTtepa va Bewprioovpe pio

oelopkn pévmon ot Péon tov Babpmv.
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2.3 MpoBARpara MeTakivioewv

Ot petokivioelg etvat €va onpovtikd TpoPANUe KOTd ToV GYXESOGUO TMV GECHKE
povouévov yeeupav. H avénuévn evkapyio &xel og amotéAespo Ty avénon tomv
HETOKIVIOEW®V, YEYOVOS OV UTOPEL Vo, 00NYNOEL G pia GePd AAA®V TPOPANUATOV.
2uyKekpléva, 0ev mpémel vo Eeyvodpe Ot N HETOTOMIGUEVN BE0T TOV KOTOKOPLPOL
@optiov aw&avel v pomn devtépog ThEemg ot Pfacn Tov Babpov, petdvovtag £T6L TV
avtoyn ntpotg 1aéems. 'Etolr Aowmdv, apod ta 6pta dtoappong Tav SotdEE®Y GEIGUIKTG
poévoong oyedtdlovial cuvnlwg £ToL MOTE Vo ATOPEVYETAL 1) dlaPPon TV Pabpwv, To
amotélecpa avtd Bo UTOPOVcE VO OAAOIDCEL TNV OAN QOLAOCOPI0 TOL GYEJAGLOV,
TPOKOADVTOG TPOWPN dtappon Tov BaOpwv. I't' avtd Aowdv, Ba tpénel mdvta Katd Tov
oxedopd vo Aappdvetor vmdym mn peiowon g avioxns tov Pabpov AoOYo TV

emopacemv P-A.

Ov celopkd povopéves yvépupeg €xovv ovvinlmg cuvexels aveodopés peydiwmv
dwotdoewv, yeyovdg mov omottel 1dtoitepo peYOAOLG KOUPOLE Kol OVTIGTOL(OLG
EMUPOAVEIOKOVG OpUOVC 0dootpmdpatos. Emmpdcbetor appol aceareiog (sacrificial
joints) Kot yeVIKA AemTOUEPEIEG TOL TEPLOPILOLV TIG UETOKIVIIOELS, £YOVV GLYVA
ypnoonombel oe GLVOLAGUO WE TO GLOTHUOTO GECUIKNG poveonc. H yprion tovg
npénel va pehetnBel oe ocvvdvacpd pe TV AmOKPIon TOV JTAEE®V GEIGUIKNG
pévoons, Aoym tov endpdcewv P-A, a@od ol GeEGHKEG LOVOGELS cLYVA dtaBETovV
EVOOUOTOUEVO YOPAKTNPLOTIKA, TO 0Ttoio TEPLOPILOVV TIC HETAKIVAGELS TOVG. MeTd TO
TEPOG TOV OPIOV TOV PETAKIVICEWMV, £YOVUE OGS VOl GLGIKO TNV dnovpyia Prapdv
670 JOUIKO GUGTN LA, Ol OTOiEG UmopovV Vo, BempnBohv amodeKTéG GE TEPMTMOGELS TOAD

IGYVPAOV GEIGUIKDV PAULVOUEVOV.

Ye o GEWCMKA HOVOUEVN YEeLpa glval cbvnbeg vo mapatnpovvtol TPoPAuaTo
TOPOLUEVOVCHV TUPULOPPAOCEDV, AdY® OEPLOKPAGIOK®Y HETAPOADY Kol pTLGHOD. Tl
NV amo@Lyn TPOPANUATOV TOL GYeTICOVTAL PE TV HEIWMON TOV GEIGIIKAOV POV Kol
Yl TOV TEPOPIGUO TOV U] OLUUETPIKOV peTOKVAoE®Y, BOo  7mpémel  va
TPOYPaUUOTICOVTOL TEPLOOIKES EMBEMPNGELS TOL £pYyoV, eVA Oa mpémel emiong, KATA TOV
OYEOWICUO VO HEAETMOVTOL KOl TPOTOL EMAVATOTOOETNONG TOV KATACTPMOUATOS GTNV

apyk” tov Bom.
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2.4 NMapadeiypara Zelopikad Movwpévwy IMepupwyv

Méypt to 1993, 255 yépupeg lyov KATOUGKELAOTEL [LE XPNION CLOTNUATOV GEIGUIKTG
povaoong (5 oy Iohavodia, 49 o Néa Zniavdia, 12 oty lonwvia, 21 otic Hvopéveg
[ToMteieg, ka1 168 oty Itaiia). EAactopetadiikd epédpava e moprva poivBoov,
(LRB), ypnowonombnkav ce 3 and 11g 168 Itohkég yépupeg, kot oe 66 amd TIg
vrolowmeg 87 twv AV Yopdv Kabnhg emiong kot otnv Golden Gate Bridge (Civil
Engineering Magazine November 2000) k.a. Ao 10 yeyovdg avtd gaiveTon kabapd, 0Tt
ta. LRB glvat 0 TOm0¢ GEIGIKAOV HOVOTHPOV TOV GLVNBEGTEPO YPNCLUOTTOLEITAL GE OAES
TG yopes, pe e€aipeon v Itaria, 6mov katd Kavova ypnoiuomorovviot omioi
anocPeotpes, (ovvnbwg petoAlkol), o€ oLVOLAGUO e KAOGIKES KLALOUEVEG
otmpiéeic. H owovopia, n arAdtnta, n a&lomotio, Kol T0 YapUnAd KOGTOG GLUVTNPTNONG
ToVG, €ival ot Adyot yio tovg omoiovg T LRB kot ot petoAlikol amocPeotipeg o€
ocuvovoopd pe  epédpava amd Teflon (moAvtetpagplovopoaibvriévio 1 PTFE),

KuplapyoHV GTNVv ayopd.

Avotoymg, eAdyloTeG TANPOPOPIEC €yovpe otV O1becn pOG OCOV APOpd TNV
TPAYUOTIKY ATOKPIOT) CEIGUKA LOVOUEVOV YEQUPOV GE GEIGHOVS oL £xovv cupPel. H
kothadoyépupa, "Sierra Point", oto San Francisco, mov kotackevdotmke to 1956 won
apyOTEPO EMOKEVACTNKE YPTCLLOTOUDVTOG EAUCTOUETOAMKO EPEOPOVO. LE TLPNVAL
poAvPoov, 0éxdnke péyiom emtdyvvon €ddpovg 0.09g Katd v d1bpKeELD. TOL GEIGUOD
Loma Prieta. Emopévmg, n oeiopkn o1éyepon omnv omoio. vmoPAndnke, dev rrov

W0wTEP GNUOVTIKT OCTE VAL LLOG 001 YNOEL 6€ 0ELOTIOTA GUUTEPAGLLOTAL.

H yépvpa "Te Teko", ot Néa Znhavdia, emiong oeiopuikd povouévn pe LRB,
yruomOnke and tov oeiopd tov Edgecumbe (1987) kot d€ynke péylom emrdyvvon
€00povg ¢ taéemg tov 0.3 éwg 0.35g. H ovykekpiuévn yépupa €xel S avolypata tov
20m, ev®d 10 GKpo KABe avolyuatog otmpiletor oe éva (e0y0g ELUGTOUETOAAIK®DV
EPESPAVMV LE TUPNVO LOAVBSOV. AdY® KOTACKEVAGTIKNG aTéAE0G, (evd ta LRB giyav
oxedlnoTel pe €101KOVG Kpikovg cuykpdtnong, £tol ®ote vo umodilovy v opllovia
oAioOnomn pe 20mm gvepyd vyog, o kpikog evog LRB o100 dvutikd axpoPabpo Bpédnke

TEAKA Vo, £xEl LOVO Smm gvepyd VYOG, ), Y10 AVTOV TOV AOYO TO GUYKEKPLUEVO EPESPOVO
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Ogv AEITOVPYNGE GMOOTA, LE AMOTEAEGHO VO, ONovpynBodv (nUEC 610 SOUKO GUOTN LN
™G Yépupag. Metd v amotipunon tov {Nuov ovaeépnke Tmg ov To0 EQESPAVO aVTO
elye Aertovpynoel Onwg émpeme 10 MBAvOTEPO eivor mwg to Pabpo dev Ba glyav
actoynoel 0mmg cLvéPN. H yépupa telikd emdopfdbnke, avaonkdvovtag to duTikd
TUNUO. TG OVAOOOUNG Kol ovTIKOOIoTOVTOS £Tol TO. £pEOpava, KaBdg emiong Kot To

KOTECTPOUUUEVA GTOLYELOL.

2.5 Amoygeig MeAetnTwv w¢g T1pog TNV E@appoyn Twv

2elopIKwv Movwoewyv oTig MNEpupeg

Ot pehettég Ko gkeivol mov givor vTevOBLVOL YO TNV OVTIGEIGUIKT TPOCTAGIN TV
YEQLPOV, Ywpilovtal 6€ €KelvOug TOV Be®POVV OTL Ol CEICUIKEG HOVOGELS B ADGoLV
O\ TO. oEGUKG TPpOPANLOTO KOl G EKEIVOLS OV dgv BE®POVV TO. AVTIGEICUIKA QVTE.
CLOTNUATO OEOMIGTO Kot ToTeVoVV OTL dev Ba émpeme vo epapudlovtal o€ kapio
nepintoon. H meplopiopévn eumepic mov €yovpe, OGOV a@opd TNV TPOYUOTIKN
OamOKPION TV GEIGUIKA HOVOUEVOV KATOUCGKELVMV GE 1GYLPOVS GEIGUOVS, Glyovpo
cuuPdrel oe LT TV drYoyvouic, TOPE THY KAVOTNTO TGTHS TPOGOUOIoNG TG LN

YPOLHIKNG 0TOKPLONG TOV GEIGHIKA LOVOUEVOV KATOCKEVOV TOV d1aTiBeTon onpepal.

[1pog 10 mapdv TAVIMOC, KOTA TOV GYESIOCUO LIOG CEWGHIKA LOVOUEVNS YEQLPOS Oa
TpEMEL Vo AapPavovtor vToyn 1oyvVPol GLVTEAECTES aoPdlelnc. Oa mpémel emiong va
€QOPUOETaL UN YPOLLUIKY OVOADOT) LE YPOVIKT] OAOKANPM®GT) EMLTAYLVGLOYPOPTLATOV
OTIG TEPLOCOTEPEG TEPUTOOCELS. Ol d1athEElg GEICUIKNG HOVOong Ba Tpémel mavia va
dokipdlovtal TPoNyoLUEVMS e KATOlo TPOypappe eAEYxov, kabmdg emiong ko pe
TOKTEG EMOEOPNGEIS TOV CEICUIKAOV OATAEEWV Ol omoieg Ba mPEmel OMWOONTOTE Vol

akolovBovvral pe Waitepn TPocoyN.

H dvvatdémto emloyng TOAADV OSlQOPETIKOV UETAPANTOV GYeSOGHOD €XEl
OTOTEAEGLO. TNV OVEDPEST] KOWVOTOUIKAOV AVGEMV GE TOAAG OVoKOAN TPOoPANuata,
TOVTOYPOVO, OUMG M MEYAAN VTN €mA0YN KoO10TA SVOKOAN TNV ONpovpyio amAmv
Kavovev  oxedlacpov, emPefaidvovtog £Tol TNV avayKolOTNTO AETTOUEPECTOTNG
avéAivonc. O oyedoopog, AoV, TOV GEICUIKA LOVOUEVOV YEQUP®V Ba EAeye KaVeig

TG givol TEPIGGOTEPO TEXVT TAPA GLVOLAGHOS Kavovmy. ['a Tov Adyo avtd o ev AOY®
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oxedopdc Ba mpémer mavta va eAEyyxetol ¢ mpog TNV aflomotio Kot TNV
OTOTEAECUATIKOTNTA TOV Kot B0 TPEMEL VO OTOOEIKVIETOL LE EOIKA TPOGOUOIMLLOTOL

KOVE VoL TPOGOLOIMGOVY TNV TPOLYLOTIKY] OTOKPIoT TNG KOATOGKELTC.

2.6 Kpitipia EmiAoyAg kai Tpotrolr EAéyxou Twv Alatdgewyv
2e10pIKNG Mévwong

H emoyn ™¢ xotdAANANG d1dtaéng GelGuKnG Lovmong yo po yépupa, Bacileton
o€ [ oelpd Tapayoviov, Omwg 1 dtabectudtnta Kot  otkovopia, kabmg eniong kot 6
SLAPOpPOVG TOPAYOVTES TEXVIKNG PUoEmS. E&etaletanr Aowmdv ot cuvéyela, Toto TPEmeL
va givol To PActKE TEXVIKA YOPOKTNPIOTIKE VOGS CUOTNLOTOG GEIGUIKNG LOVMOONG, TAOG
umopobv va ouykplBovv 000 SlOPOPETIKA GLOTNUOTO, KOU 7TMOG EAEYYOVTOL KOl

TLGTOTOLOVVTOL TOL YOPOKTNPLGTIKEG TOVG.

2.6.1 Baoikd XapOoKTNPIOTIKA.

To PBoocikdTEPO YAPAKTNPIOTIKO TOV CEICUIKAOV HOVOTNP®OV &ivorl 1 HEYAAN TOLG
eukopyio, AOY® NG omoiag OmMwg mpoavapépOnke &yovpe UEI®ON TOV CEIGUIKOV
duvdpemv Tov Katamovouv v Katackevun. H svkapyio avty dpwg mpénet mavia va
ocuvovaletar pe OaTAEELS AmOpPOPNONG EVEPYELNS, £TOL MOTE Vo TEPLOPIfovTol o€
wavoromtikd Pabud or petaromioelg g Kataokevnc. Iépa dpmg amd tic Vo avtég
Baowés apyés, vapYovY Kot GAAO XOPOKTNPLOTIKE To. omoia mpémel va dabétetl Eval

KOAO GOOTNO GEIGUKNG LOVOOTG.

M yépupa dev mpémet vo. givol TOAD EVKOUTTN G TPOG TO. POPTIO TOL AVELOL Ko
™G tpoyomédnong. Edv to yeyovog avtd dev eEacpariletal amd to 1010 TO cLGTNUA TNG
GEICUIKNG UOVOONG, TOTE HOAAOV givar amapaitntn N TPocONKnN €101KOV GLGTHUATOG,
TEPLOPIGHOV TNG EVKAUYING, Yl TNV OCQOAT] avAANYT TV eoptiov Asttovpyiag. Metd
TO TEPOG OKOUN Kol HETPI®V GEICUAOV, €lvar TOAD mhovd opiopéva ototyeio Tov

GLOTNLOTOG AL TOV, VAL XPEALOVTOL OVTIKATACTOON.
KoAd cvomuoata amoppdenong evépyetag £xovv cuvibwg g emakdiovBo peydieg
TAPOUEVOVCES TOPALOPPADGELS, Ol omoieg eivor mBavov va amotedécovv mpofAnua

OTNV UETOCEIGLUIKT AEITOVPYIO TNG KOTOOKEVNG. L€ MEPITTMON AOOV TOV TO GUGTNLLOL
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Ogv 0100£TEl EVOOUATOUEVT OVUVOUN ETOVOPOPAS, TTPEMEL Vo, LeAeTnBovV dladikacieg
EMOVOPOPAS TNG OVOIOUNG TNG YEPLPOS OTNV apyIKn TG B€om petd and &va GEIGUIKO
YEYOVOG.

H mBoavomta va Exovpe HETOKIVIOELS HEYOAVTEPEG OO TIG OVOLLLEVOUEVES, OL OTOTES
umopel va 00Myncovy oe pavopeva eEGviAnong dtadpouns epporov 1 epmrokng (out of
stroke or locking) mpénel emiong vo peletdral, £T01 MOTE VA ATOPEVYETOL O KIVOLVOG
amotoung aotoyias. Me GAAo Adyld, Yyl GEWGUIKA YEYOVOTA LYNANG 1O10TEPLOO0L,
neplocotepeg NUEg Ba mpémetl olyovpa va yivovtor amodektés, oAAd 1 AmOKPIoN TNG
Kkataokevng Bo mpémer vo meplopiletonr opoAd. Avtod TOL TOTOL 1) GLUTEPLPOPA
e€ao@aAileTal e TNV TPOOSEVTIKY] KPATLVOY| GE HEYAAEG WETOKIVIOELS, GLUUTEPLPOPA
v omoia dBétovv opiopévol petariikol amosBeotnpes. Me avtdv Tov 1pomo, 6tav M
QOLTOVUEVT] LETOKIVIION TEIVEL VO YiVEL HEYOADTEPN OO TNV OVOUEVOUEVT], 1] OTTOKPLOT|

TV BaBpwv telvel va e16EADEL TNV UN YPOLLLUKT TTEPLOYT).

2.6.2 ZUykpion S10pOPWV CUCTNHATWV.

YuvioTtdtal, 1 GOYKPIOoN TNG OXETIKNG GULUTEPLPOPIS TOV OPOP®V GLOTNUATMV
GEICIIKNG LOVmONgS, va yivetal pe v emPoAn VOGS €K TOV TPLOV TOPAKATO GLVONKOV

KoL ETELTOL TOV EAEYYO TOV VIOAOITWV OVO TOPAUETPWV:
e O1 CeloUIKA LOVOUEVES KOTACKEVEG TPETEL VO £XOVV TNV 1010 dtdtunom Paong.
o [lpémer emiong va £govv 11 016G PLETATOTIGEL.
o Kot téhog mpémet va Exovv v id1a 1010mePi0d0 GEIGKNG LOVOOTG.

To kprp1lo avtd pmopel €0KOAN v EQPAPLOCTEL OV YIVOLV OPICUEVES ATAOTOMTIKES
TPaO0YES, OTTMS 1M BedpMo™ OTL 1] KOTAGKELY] GVUTEPLPEPETOL EAGTIKA. Elvatl yvootd
wg M avénon g andcoPeong Exel OeTikn emidpacn oTNV ATOKPIOT MG KOTOGKELNC.
Av MooV yuo. GUYKEKPIUEVT T TG omdoPeong emPdrovpe pio amd TG TOpATdve
ocuvOnkeg, ot dAlec dvo mapdpetpotl kabopilovtar Katd povadikd Tpdmo OT®G PaiveTat
oto Zynua 2.1. Mopatnpovpe Tog 6e VYNAOTEPES UTOGPEGELS OVTIGTOLYOVV, UIKPOTEPES
1010mePiodot Kol KPOTEPEG LETAKIVICELS Yo TV 10100 duvaun, eVo yio 101o peTakivnon
EYOupE KPOTEPES TEPLOOOVG KOl WKPOTEPES OLVALELS, Kot Yo 101 mepiodo €xovpe

UIKPOTEPEG OLVAUEL Kot pukpoTepeg petakivinoels. Ola avtd BéPaie vmd v
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npovmdOeon o611 M mepiodog TaAMvVIOcE®S PpiokeTton otov eBivovia kAGOO TOL

QAoUOTOG OTOKPLONG.

. ' T= Period (s)

I

(4]

[ N

Acceleration (m/s/s)
{

(=}

00 ’
Displacement (m)

Yympo 2.1 Xyéon Emrayvvenc — Metakivnong - [legprodov, og tpog Xtabepn Andéofeon

2.6.3 TpoTrol eAéyxou Twv SIaTASEWV CEICHIKAG HOVWONG.

Ot tpémot ool Ba Enpene kavovikd vo kabopilovtal omd Evav KOOKO amoITGEMY,

0 omoiog Ba émpeme va dtevkpvilel TovAdyloTOV T ENG:
o [looeg dwutdelg Bo mpémetl va ereyyBovv.

Av ot dokipég o dokipa vwd KAOKO EMTPEMOVTAL KOl KOTO VIO TOLES

GLVONKEG.
e [lowx emtayvvoloypagnuota Oa tpénet vo epapuolovrot.

e [lowx dwaPdBuion eoptiong Ba mpémet va ypnoomoteiton Kot vd moleg GuVONKeg

YevdooTaTIKA (quasistatic) goptio eivar amodeKTd.
o  Tixataxdpvpo poptio mpémel va epaprdletal o€ d1oTdEelg cuaTNUATOV TPPTC.
e [lowx mpémel va elvar 1 016pKeLd TOV SOKIUMV.

®  AMO0JEKTA EMIMEDD OVTOYNG KOl OKAUYIOG GTO TEAOG TV SOKIUMDV.
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AOY® EAAenyMc OPMG VOGS KMOOIKO OTOLTHCEWMY, O TOUPATAVE® KATOAOYOS UTOPEL val
YPNOoTomOel Yoo TV TOTONOINGN TOV YUPUKINPICTIKOV TOV OATAEEDMV GEIGUIKNG
HOVOONG 0G EENG:

Oa mpémel va, yivovtal TOLAAYIGTOV 000 SOKIUES Yo KB dtaTan, VIO TIG KOVOVIKES
OO TACELG, KOl Y10 TOXVTNTO OVAAOYT TNG OVOUEVOUEVNG GEIGLUKNG TOYVTNTAG. AOKIUEG
o€ dokipa Vo KoK Kot Yio LIKpOTEPES TayOTNTES, O TPEMEL VAL YIVOVTOL OITOOEKTEG
poévo o€ cLVOVAGUO pe apOUNTIKEG PEAETEG KOl LE OOKLUEG LLE OAQL TO. OEVTEPELOVTA
ototyeio (subelements). To emtayvvoloypdonua Oo mpémer vo e€aptdrol omd v
avapEVOUEVT CEIOUIKT] 01€yepor. Adym ouwmg afefatottov, mov oyetiovion pe ToyoOV
dvoiertovpyia TV  dSwtdEeV  CGEWGMKNG  HOvVoOone, Kot ovoAoyllOHEVOL  TIG
KOTOOTPENTIKEG GLVEMELEG TOL pmopel va €xel éva TETOWO YEYOVOS, KOTAAANAOL

OLVTEAEGTEG ACPAAELOG TTPETEL VO, AAUPAVOVTOL LTOYN.

2.7 Tpooopoiwon Zeiopikd Movwuévwy Mepupwyv.

H mpocopoiwon g oeiopikd povopévng vépupag amoutel pio. Ol0pOPETIKN
OVTILETOTION O GYEOT HE EKEIVN HOG KAUGIKA GYEOAOUEVIG YEQUPOS. LVYKEKPIUEVQL,
po oelpd amd cuvoeTIKA otolyeion mpémel voo AneBovv cofapd vmdym, Ady® g
aLENUEVNG EMIOPAICTIG TOVS BTNV GEICUIKN amdKplon TS Kotaokevne. Ta otoyeio avtd
nepthapPdvouv, 0yt Lovo Tig SLoTAEEIS GEICUIKNG HOVAOONS, OALG Kot ToL GTNPLYHOTO TOV
epedphvov (bearing supports) pe TG KOTAAANAES dvvapels Tping, T oatdielg
TEPLOPIGUOD TOV UETAKIVI|GEMVY, TOV TPOGTATEVOLV TNV KATAGKELT amd TuXOV aeTo)io
AOY® TOV HEYOA®MV UETOKIVIIGEMY TOV TPOKOAOLV Ol OUTAEELS GEICUIKNG HOVOOTG,

KkaBdg emiong Kot TVYOV GUVOETIKA GTOLYEIN LETAED TOPUKEIUEVOV KATOCTPOUATOV.

AvtiBétmg, epocov 1 katackevn Bewpeitar OTL TPOGTATEVETAL LEGO TOV GUGTNLOTOG
GEICUIKNG HOVOONGS, TOTE OV Ypetaletor vor ANeOel vTOYN U YPOUUIKY OTOKPIoT TOV
ototyelov Tov BaBpwv. Eviovtolg, sivar moAd onuoviikd va AneBodv vrdyn ot pnadeg
TV BAOpmv Kol ot WIOHOPPES TOVS, OPOV 1M GEICUIKN HOVOOT TV YOUNAOTEP®OV
WOOHOPP®OV OV TTEPAAUPAvouy TV palo TOL KOTOGTPMUATOS, WTOPEl Vo avENCEL TNV

oToVOUATNTO TOV 1OIOHOPPDV VYNAOTEPNG CLYVOTNTOS, AOY® TNG OTOKPIONG TV
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OYETIKA aveEaptntov Babpwv, Ta omoia Bempovviol ToKT®UEVE otV PACT TOVG Kot [LE

eumodlopevoug fabpovg erevbepiag oty KOPLEY| TOVC.

To xatdotpopa propel va mpocopolmdel pe ypappkd otoryeio, evod niong KoAd Oa
NTOV vo YIVEL, Lo T AETTOUEPNG KATOVOU TNG LALOG KOt [LoL TT0 TPOGEKTIKT) Bedpnon
TOV LYNAOTEP®OV WOIOHOPPDOV TNG TAAAVTOONG. ATO TOVG O1APOPOVS GLVOVLOGHOVGS
EMAOYDOV OV OOETOVUE Y10 TV TPOCOUOIMOT TOV OAOL GLGTHUOTOS GUVOPUOYNG,
€04.povG - Beperinong - BAOpov - GEIGUKOV SLOTAEEWV - KOTAGTPMUATOS, KOAO Ba jTav

Yo TNV TEMKT ETAOYT VO 0KOAOLOOVVTOL O TAPOUKATO CLGTAGELS:

2.7.1 MNpoKaTaAPTIKOG OXESIAOHOG

Ot ovvéneieg ¢ aAAnAeniopaong £6G@ovg BepeMmoNG Kol KATOGKELNG UTOPOVV GE
YEVIKEG ypappéS va apeAnfodv. Xe meEPUTMOOES TOL 1 gukouyic TOov €0GPOVG
Beperioong etvar onpoavtikny Kot Tpémet vo, AneBel vtoy, Eva YpoUUKd EAATHPLO, TOV
Ba mpooopoldlel v cvvovaouEvn emidpacn opllOvTioG Kol CTPENTIKNG ELVKAUWYIOC.
2V mepInTOon Ty, Lo GLVOAMKY ardcPeon g TaEemc tov 2% pe 5%, Ba npénet va
Aopupavetar veoyn. Ta PBaBpo pmopovv va mpocopowBodv pe YPOUUIKE Ahathplo
100dUVoUNG akapyiag pe eketvn mpv v dappon (Tépvovcsa akapyio dtoppons). Ze
YEVIKEG YpOoppES, pia amocfeon g thEewg tov 2% eivor omodextr). H oibrtaén
GEOUIKNG UOVOonG umopel va mpocopolmwbel pe va ypapuikd elatiplo, He okopyio
100dvVoUn He TNV akapyio g 16odvvaung petakivnong. loodbvaun petakivnon eivon
ekeivn mov avtioTolyEel otV UEYIOTN OVOUEVOUEVT PETakivinoT, OTav OAol ot KOKAOL
KOTA TV OAPKEL TNG OmOKPIoNG TOVOLV oTNnyv 1010 petakivnon. Mia petaxivnon
ooduvaun TG UEYIOTNG OvVapevouevng petakivinone, Bo ypnowomombel yw tov
TPOGOOPIGUO TNG 1GOJVVOUNG aKayiog, KaBMG Kol Yoo TOV VTOAOYIGHO Tov Pafpon
amoOcPeons TG TPOCOUOIOVUEVNG KOTOUOKELNG, ©C 1GOJVVOUN TG VOTEPNTIKNG
EVEPYELONG TTOV OITOPPOPATOL GE £vav TANPN KOKAO 6€ pio petokivion pukpotepn and
mv péyom. Kotd tv dudpkeln ™G CEGUKNG OmOKPIoNG O £vo TPUYHATIKO
eMTAYLVCLOYPAPN O LOVO €vag ¢ 000 KOKAOL B TAvVOLV 6T UEYIOTY UETATOMION.
Ot ep1ocOTEPOL OO TOVG VIOAOITOVG KOKAOVLG TUTIKE KLUAIVOVTOL GE [ TEPLOYN

petaxvnoev yopo oto 50% g péyomg petakivnong.

H deopevpévn emidpacn 1oL KOTAGTPOUATOS UTOPEL O YEVIKEG YPOUUES Vol

apeinfet, aeod m Swdwkacio oyedoopol emtpénel Tov KaBopiopd oG GYETIKE
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KOVOVIKNG KOTAoKEVNG (1] GLVOMKN akopyio KaBe cuotiuartog, ddpovg Bepeiioong -
BaOpov - povopa, ivol TopoHoLa, KoL 1| OVOUEVOLEVT LETOKIVIOT OTIC KOPLPES TOV
dweopov BaBpov elvar mapdpole, mov onuoivel 6Tl 10 KatdoTpopo Bo mopapeivel
OVLGLOOTIKG ATOPAUOPP®TO). Xe aVTN TNV TEPITTO®ON 0 GYEINUCUOG KAOE CLOTNALATOG
oTPENG NG YEQLPOG ivan aveEdptTnTog Amd TOLG AAAOVG. L& TEPIMTMOGELS OUWMG TOV
EKTIHATOL OTL 1] OEGUEVUEVT EMIOPOCT] TOV KOATACTPMUATOS UTOPEL VAL EXEL ONUAVTIKEG
EMOPACELS, (OTMG Y10 TAPAOELY O, OTNV TTEPITTOOT VOGS AKAUTTOV KATAGTPM LATOG TTOV
ompileton o PAOpa SPOPETIKNG EVKAUYING), VOl YPOUULKO TOALPAOI0 cvoTne Oa

TPEMEL TAVTO, VO, YPNCLLOTOLEITAL GTNV PACT] TOL TPOKATAPTIKOV GYEOAUGLOV.

2.7.2 Npooouoiwon KATAOKEUNG YIa TOV OEICHO OXESI0CHOU

Metd TV 0OAOKANPOGT] TOV TPOKATAPTIKOD GYESGLOD LG YEPLPOS, AKOAOVOET L
o okpPng oavoivon dote vo eleyyBel av 10 amAOmMOMUEVO TPOGOUOIMUN TOV
voBetnke otV TPOKOTOPTIK GAGT, OtV &YEl OWOTPEYEL TNV ATOKPION TNG
KOTOOKELNG, KATAANYOVTOG 6€ pio. oKATAAANAN KoTackevT|. ['o Tqv T tov celopon
OYEOGLLOV OVALLLEVETOL OTL 1] GLVOAIKT] KaTOoKELT] B e€akoAovBel va cupmeprpépetan
oxed6V ypopupkd, pe povn efoipeon 10 cOoTMUO CEGHIKAG UOVooNG. Avthy 1
OVOUEVOLEVT] GUUTEPLUPOPA TPETEL VAL ATEIKOVILETOL GTIG EMAOYES TPOCOUOIMONG Kol VoL
eléyyetar. 'Eva moAvBdOuo mpocopoiopa mpémel yevikd vo ypnolLomoteital, yio. vo
noeBel vrdyn 1 decpevévn EMIOPACT TOV KATOGTPOUOTOS, TOV TPOGOUOUDVETOL LLE
ypoppkd pafdotd otoyeio. H okopyio tov Kotaotpdpotog mpémet va AopPdvet
voyn €va KatdAAnio eminedo oaotoyiog. To ovotnuo eddpovg - OBepedMwong
TPOGOUOIDVETOL LUE YPOUUKA ghatipla Kot To BaBpa pe ypoppikd papdmtd otoryeia,
AapBavovtag vdyn TV SOTUNTIKY EVKAUYIN 68 TEPTTAOGELS TOAD KOvimV BdOpwv. Ot
OlTAEES CEWOWIKNG HOVOONG TPOCOUOUDVOVTIOL HE YPOUMKO oToryelo LYNANG

andcPeong, OTMG TPONYOLVUEVMG, 1 OKOUT KOADTEPQ LLE SUYPALUIKE EAATIPLOL.

2.7.3 MNpooopoiwon yia akpaioug CEICHOUG

H omdkpion 1oV KOTAOKELOV O TMEPIMTMOON GEWGHOD  UEYOADTEPOL  TOV
OVOUEVOUEVOL TIOPOVCIALEL EVOLAPEPOV GE TEPIMTMOON OV VLRAPYOLV AVNCLYIEG Yo
KaTappevon A0y®m G evoucnoiog g amdkpiong G YEQLPOS OTO EMMESO TNG
avénuévng oeloikng opaons. o mopdderypo, ONUOVTIKY EVIOTIKY] KPATLUVGN OTO

GUGTNUA GEIGHIKNG HOVooTg Ba pmopovoe vo odnynoet o dappon tov Pabpwv, 6mov
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N anoitnon mAaoTotnTag Bo pmopovce GvvIopo va yivel vrepPolkn AOY® TNG
peydang axopyiog tov Babpwv ce oyéon pe 10 cuvoAikd cvotnua. ‘Eva mapddetypa

TETOLUG GUUTEPLPOPAS PaiveTal 6To oynua 2.2.

210 oyfua 2.2 mapoatnpovpe tmg Bewpdvag 6T 1 petaxivnon dtappong Tov Padpov
(Ayp) etvon iom pe 5% tng petoxivnong tov epedpdvov ya v onoia apyiler n dwappon
tov PdBpov (Aw), ©@aivetar Ott M wpoOcHetn petaxivnon, AGY® TAAGTIKNG
TapopOPemong Tov BdBpov mov avtictoryel oe mAacTOTHTA TOL PdBpov ion e 4,
elvar mepimov iom pe 0.15 Ay, (ONA., vépPaon petaxivinong katd 15% Bo pmopovoe va
TPOKAAEGEL aotoyion TOov PdaOpov). Aceoidg, M TPocouoiwon TETOIWV  aKpainV
KOTOOTACEWV TPEMEL Vo €lval oAV mo akpifrig, TOLAGYIOTOV oTo oTOoLEiol OOV
OVOUEVETOL DYNAN UM YPOUUIKY] OTOKPIOT). X& EAGYIOTEG TEPUTTAOCELS fvol amapaitnTn
N Un ypopukn mpocopoiwon tov €ddeovg Bepediwonc. Ta PaBpa mpémer va
TPOGOUOIDVOVTOL [LE UT YPOUUIKE Tposopotdpata. To gAatiplo mov Oa TpoGOoHOIDVEL
v odtaén oeloputkng poévoons Bo omontel yevikd Kot tpito ypappikd KAAd0 yio vo
TPOCOUOIMGEL TNV OVENUEV EVTATIKY KPATLVGN 1 TNV TPOGOUOImOoN TV dATdEE®MV
TEPLOPIGHOD TV HETAKIVICE®Y. To KOTAGTPpOUN B0 UTOpel AKOUN VO GUUTEPLPEPETOL

oYEJOV YPOUUKA, 0AAG Oa Tpémel paAlov va AapPdvetor 1 axopyio dppor|s.
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l 5%Aub
415% Aub
pier
o
e
& :
bearing
displacement Aub
components
)
O ~ 15%Aub
2 \ | |
' bearing deformation " pier
deformation
displacement
composite

Yympo 2.2 Andkpien Akoprtov Badpov pe Evkopnto Xoctnpa Movmong, o€ pua

nepinton evég Akpaiov Xeopov
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2.8 AvdAuon Twv Zeiopikd Movwuévwy Mepupwyv

Mo v avaivon pog yépupag pmopel Kaveic vo, akolovdnoetl S1GQopeS S1OIKOGTES
TPOcEYYIoNS, oLVIVALOVTOC TIC EKOOYES: YPOUUIKY / U1 YPOUUIKY ovOAVoT, GTOTIKY /
Suvapikn, evog 1 oAV Babudv ehevbepiag. H katdAAnin emloyn 6o e&aptnbel, and
MV @Aomn Tov GYXEOAGHOD OTMG TPOAVUPEPALE, OO TO EMMEDO TNG OVAUEVOUEVIG LN
YPOUMKNG OmOKPIONG, Kol Omd TNV TOAVTAOKOTNTO TNG YEQPLPOG G TPOG TOV
oxedopd. I'a TIC GEIGHIKA LOVOUEVES YEQLPEC, O1 TTLO YPT GOl GLVIVAGHOL AVAAVLGTG

elvon o1 e€nc:

2.8.1 Ztamikn, Npappikn, AvaAuon Evég MovofaOuiou ZuoTANATOG

Av100 TOV €ld0VG M TPOGEYYIoN, B TPEMEL GE YEVIKES YPAUUES v eQaploleTan o€
TOAD AmAEG YEQUPES KOl GE PACT] TPOKATAPTIKOD GYESOGLOV YEQUPDV TMV OTOI®V Ot
OEGUEVIEVEG EMOPACELS TOL KOTOOTPOUNTOS UTOpovV va apeinbodv. Xe avtr v
nepintoon kdbe PaBpo g yépvpag Ba Bewpeiton w¢ éva povofabuo cvotnua. H
celoikny  OOvaun moploTaveTor  pe  évo @dopo  emtdyvvong/petokivnong. H
TPOGOUOIWON TNG YEPLPOG TPOKVTTEL OO TOV KOTAAANAO cLUVOLAGUO akapyiog, Halog,
Kol amooPeong twv SoUKOV ototyeiwv. Me v 1domepiodo ¢ ToAdvTmong Kot v
avtioTolyn GOULVOAIKY amdcPeon G OewpoldUEVNG KATOOKEVLNG, UTOPOVUE Vi
dwpdoovpe omevbelag amd 1O EACHO ATOKPIONG TNV OVTICTOWYN EMTOYLVON Kot

petakivnon.

-; _*{ equivalent

l - stiffness

o /J l /\X damping
& . R | SN
SR BN

force

o displacement

Yypoe 2.3 Iowtu andkpion evog Padpov pag ceiopikd povouévig yépupag
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Ot oyeTIKéG TOPAUETPOL TG TPOCOUOLMUEVNG KATAOKEVNG €lval emopévme, 1 pala
NG, 1| GLVOAIKT EACTIKN OKOpyia TNG, Kot 1) GLVOAIKY| amdcPeon g, Ot mapduetpot

avtég Oa mpénet vo vroroyilovrtal pe Bdon 1o Tpocopoimpa Tov oyfuatog 2.3.

(o) Axapyio. H ghaotikr akopyio kdBe BaBpov pmopel va Bewpnbdet ion pe v

TEUVOVOO, AKOUYIo KOTA TV Oloppon| (K P ), KOl 1 EAACTIKY] aKapyiol TOL GUGTHLATOG

GEOUIKNG HOvVmong ion pe v téuvovco akapyio (secant stiffness) tng péyiotg

OVOUEVOUEVIG HETOKIVIONG (K DE ) Omodte, M GLVOMKT OKOYiC TOV GLOTHHOTOG EtvaL:

1
© UK, +1/K

2.1)

(B) AmooPeon. To ocvomuo eddpovg - Oeperimong - PdaOpov, Oeswpeitar OTL
ouumEPLPEPETAL EAACTIKA e oTabept| andcPeon (Ep), mepimov ion pe 5%. To cvoTua
CEIoKNG povmong yopaktnpiletat, ite amd vymin 1O andcPeon (Epy) kot Kupiwg
ypoppkny omdkpion, 1 omd pio ehootikny andoPeon (Epe) fom pe TV voTEPNTIKN
EVEPYELD. TOV OTOPPOPATAL. TNV TPATN TEPITTMOT, N GLVOMKN omdcPeon (Eg) Tov
ocvotnuatog Pabpov - povotypa pmopel vo VITOAOYIOTEL Omd TV TOPOKAT® GYEOMN,
Bewpdvtag amdcPeon avarioyn g akapyiog (Zynuo 2.4):

_ A pg »t ADé:DV

o = A 4, (2.2)

Xy 0elteprn mepintmon, mn €Aactik ondcofeon tov povotmpo Bo mpémer va
EKTIHATOL ®OG GLVAPTNOT TNG VOTEPNTIKNG TOL AMOKPIONG KOl TNG OVOUEVOUEVNG
amoUTOOUEVNC TAACTILOTNTOG otV avtiotoyn petokivinon. [Ma mapdderypo, otnv
TEPIMTOON ELAGTIKNG-ATOADTOC TAAGTIKNG GCUUTEPUPOPAC, EPOPUOLETAL 1] GYEON:

— 2(1 — 1/ IUD)

Spp =————— (2.3)
T
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//Ah, 1 -4h,
i, e
/* e

h
1

Xoe’}ﬂﬂ'_A_h.z x =AaX+4,X

foundation - pier "elastic” isolator total

Yympo 2.4 Ieoddvoun Xvvoiiki) AmécPeon 6vo Xvotnuatov IEOd0vg AndcPeong oe

oElpa

2.8.2 Auvapiki AvdAuon Idi1opoppwyv

E&' opiopov n duvapikn avdivon opopedv epappoletol o€ ToALPAO VPO
cvotiuata. Mio wwodvvaun katackeun-npocopoiope o ypnoyoromdel kot maAL,
OePOVTOG IGOSVVOUN YPOLLLIKT OKOLWio Y10 TNV OVOUEVOUEVT] LETOKIVNON, Kot 1EMOM
andcfeon 160d00vVaun HE TNV evEPYELL TOL omoppoPdTot Ady®m votépnonc. [a v

TPOGoUoimwon NG Kataokevng Oa ypnoorombovv ta eEng ototyeia:

e Ipopukd ehatipla ywo TNV TPOCOUOIM®OT TOV GULGTHUATOS EOAPOVS -

BepeMmonc.

e Ytogela 0okoD Yoo TNV Tpocouoimwon Tov Pabpwv pe evepyn axkapyio mwov
Aoppavel voyn ™ pnyudToon.

e FElomipo yw ™V TPOCOHOI®ON TOL GCLOTNUOTOS GEIGHIKNG HOVMONG, HE

axopyio mov Aappdvel vOYN Kat TV O1oPPOT).
e Ztoryela 60KODV Y10 TV TPOCOUOI®GT TOL KATAGTPDLOTOC.

H apyf ™ 10060vaung andsPeong cvuvendyston dSapopeTikn MO andsfeon yio
KGOe dopikd otoryeio. Avotuy®g OU®G, TO TPOYPAUUATE OLVOUIKNG OVAAVONG TOV
O100£TOVV 01 TEPLGGOTEPOL LEAETNTES UNYOVIKOL OEV TOPEXOVY TNV SVVATOTNTO ETAOYTG
OLOLPOPETIKOD GLVTEAECTY| amOcPeong Yo Ta dlapopeTIKE ototyeia. I'a Tov Adyo avtd

cuviotdtol vo yivetol po KatdAAnAn 010pBwon tov eAcpaTog amdkpions, oG HovNn
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dvvath Avon. Avti 1 dopbwon Baciletor oty Tapatipnon Ot 1 16odHvaun ardcPeon
TOV GLOTNUOTOS GEICUIKNG LOVAOONG EIVOIL OTOTEAEGLOTIKT LOVO Y10l KOKAOLG POPTIONG
oV TEPAAUPAVOVY GNUOVTIKY O0ppoTr] TOV OmOGPESTNPO, Kol oVTO 1000VVOUEl GE
peyodvtepeg meplddovg tohdvtwons. [ avtdv tov Adyo ovvicTdtol TO PACHO
andkpiong voa dpbovetal ocopeovo pe to Zynuo 2.5. To amotéhecpa eivar éva
ouvBeto @dopo pe pio petdfoocn amd to apyKOd QAGHO o€ GAAO  OLPOPETIKNG
amoocPeonc. To onueio perdfaong avriotoryel o€ TN TeptdO0L Alyo pkpoTEPN OId TNV
ePi000 TAAAVIMONG TNG CEIGUIKA HOVOUEVNG KOTAGKELNG, £T0L MGTE, HOVO WOI0HOPPES
oL EMNPEALOVTOL ATO TNV HUOVMOOT), VO EUTITTOVY GTO UEIOUEVO PACLO ETLTAYVVOTG,
EVD VYNAOTEPES 1OIOUOPPES TTOV dEV TTEPIAAUPAVOVY TAPAUOPPMOT TOV HOVOTHPOV

amocPBévovtal pdvo amd v IEMON amdGRECT) TG KATAGKELNG.

1.50 — Acceleration (g)
: structure modes Isolated modes
A i « >

@ ] 5% damping damping of isoiation system
o 1.00 4
3] 3
Q -
u -
c -
8 N
© .
k] ]
§ 0.50 { S%corhposite T~
E 1 spectnjm e

_,& _____________ E ________________ \

. )
period shift >
O-OO Fllllllll'!ll’fl'llllillll!l[]ll Tryrrvry IIII'I'II'IIIIIUIII'
.00 0.50 1.00 1.50 2.00 2.50 3.00
0.8Ti Ti Period (s)

Yypo 2.5 Tpomomowmpévo ®dopo Andéxpiong, Aapfavovrag vréyn kot v IE@on
Amnocfeon Tov Tvotipatog Xewopkils Mévoong

H oxéyn avt) eivan EekdBopm kot mpdSopn, Oyt OU®G Ko TOAD axpiPng, Kot gival
EMOUEVO VO aVOIEVEL KOvelg TpoPANHaTa OTaV dEV ival EPIKTOC 0 dloy®PIoHOS HETAED

LOVOUEVOV KO 11, 1O0HOPODYV.
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2.8.3 Xpovikl AvdAuon Emitaxuvoioypa@riuarog

H ypoviki avdivon emttayvveiloypagipotog eival n poévn ekt péhodog yio tnv un
YPOLMIKY OLVOKY] avdAvon, kot Oo mpénel va epapudletar oe kdbe mepintmon
HEAETNG ONUOVTIKOV YEQUPAV, TOL O100ETOVY Kot SLOTAEELS GEIGUIKNG pHovaone. H un
YPOUUIKY cvumeprpopd BéPata, pumopel va mePOPIoTEL GTO GVGTNUA TNG GEIGHUIKNG
poévoong kot va yopaktnpileton amd pio dtypappiky oxéon ovvaung - pHetakivnong, M
omoila pmopel gvkolo va mpocsopowwbel. Movo oe mepumtdoelg Omov ypeldletor va
gpevvn el n amdKpion o€ aKPOiovS GEIGUOVG, Elval avaykn va AapuBdavetot vedym 1 un

YPOLUIKY) OTTOKPIOT TOV AAA®V GTOLXEIWV.

[Ma v Tpaypatoroinon HaG YPOVIKNG OAOKANPMONG ETLTAYLVCLOYPOPT|LATOG, O
TPENEL VO YpNoonomBodv pia GEPd amd EMTOYLVGLOYPUPLATO, GOUPOVO UE TNV
aVOpUEVOUEV CEICHIKY O€yeporn. Adyw tov 6Tl 1 KaTookevn Oo ToAovidvetol pe
OPKETA UEYAAEG TEPLOOOVS, AVOLOLOULOPPES OmOKPIcES B TpEmeL va avapéEvovTon Yo
OLOLPOPETIKEC CEICUIKEG OlEYEPOELS, OOV 1 £VIAOT TOU GEICHOL KOTAVEUETOL GE
Mydtepovg kvkAovg. H  péylotn amokpion mov mpodkvye amd  To Odpopa
EMTAYVVOIOYPAPNLOTO, EIVOL EKEIVI TOV EVOLAPEPEL WG EVOEIEN ATOKPIOTG GYESIC OV,

mopd 0 pEcog 6pog.

YOoppova pe tov Evpoxkoddika 8 1 1codvuvaun moividtopopeikn avéivon (multi-
modal equivalent analysis) emutpénere pdévo OtaV IKAVOTOOVVTIOL Ol TOPOKATM

OTOLTI|GELG:

e H amdotaon g yépupag amd OAa To YVOOTA EVEPYH PYYLOTO Eival PEYOADTEPT
a6 15km.

o  To édagog dev givar poAaKo.

e H mepiodog TG ceIoIKG HOVOUEVIS KaTAoKELNG Ogv vrepPaivel ta 3sec kot
elvar peyoddtepn amd TPeElg QopEG TNV TEPIOO0 EANOCTIKG TOKTMUEVNG

KOTOGKELNG,.

e H yépvpa eivar oyxeddv gvBOypapun kot 1 cvvolkn palo tov Bdbpaov eivar

wikpoTepN amd to 1/5 g palag Tov KoTasTPOUATOG.
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H ghaotikn axopyio Tov GUGTAUATOG GEIGUIKNG HOVMOTG, Yo TNV HETOKIVON
oxedlcpov, (Aq), etvar tovAdyotov 50% tng tépvovoag oxapyiog (secant

stiffness) yuo 0.2 popég v petatomion Aq.

H andkpion 100 cvotuatog celouikng poévoong dev eaptdrol amd aovikég

SVVAUELS Kal amd Tov puOud eTPBOANG TG POPTIONC.

To ovoTUO GEWGUIKNG LOVOONG Topdyel pion SOV ETAVAPOPAS, TETOLN TNG
omotoc  avénon petadd 0.5A4 ko Ag givon Tovddyiotov ion pe 0.025 @opég to

GLVOAMKO QPopTio PapHTnTag TAV® aTd TO GLGTNLN GEICUIKNG LOVMOONC.

H yépupa ivar oAk povopévn.

H televtoio cuvOnkn avagépetor 6t mepinTmon Onov &ivol GEICUIKA HOVOUEVA

puovo opiopéva Babpa g yépupoc.

2.9 Apxég Zxedlaouou

To mpdTO TPAyHo TOL TPEMEL VO EPELVATOL KATA TOV GYEOGUO UG GEIGHIKA

HOVOUEVNC YEQLPAG, €lval M VTapEN TV Bacik®v cLVONK®OV KOTO amd TIG Omoieg

kptvetar katdAAnin m xpnomn owrtdéemv cewopikng povoons. Opopéves and Tig

cuvOnKeg avTég €ival ol TPUKAT® TPEIS, TOV Amd UOVEC TOLG N GE GLUVOLOCUO, Oa

pmopobvcoav vo vrootnpiEovy TV 1W0E€0 NG KOTOOKELNG WHING CEICUIKE HOVOUEVNS

YéQupag:

H yépvpa €yel dxapmta fabpa, pe pukpn tepiodo TaAdvTwoNg.

Eivor évtovn m un xavovikétra g yépvpag. o moapddetypa, ta BdOpa g
€yovv évtova, OlPOPETIKA VY™, Kol yi' ovtd £€xel vymAn mhavotnTo

GLYKEVTPMOOTG OAiTNONG TAACTILOTITOC.
H @bon mc¢ avapevopevne xivnong, yapoktnpiletor amd vynAég eTKPOTONCES
oLYVOTNTEG KOl KPN €VEPYElL GE HEYAAEG TEPLOOOVG TOAAVTIOONG: OTIG

TEPLGGOTEPES TEPUTTAGELS AVTO CTUOIVEL EMUPAVELOKO GEIGUO, KOVTO GE PTYLLOL.

To chotua celoIKNG LOVOOTC £XEL SIAPOPOVS AVTIKEILEVIKOVS GKOTOVG:
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e Tnv petatomion tov PaciKOV TEPIOOOV TNG TAAAVIOGONS GE TIUES Y10, TIC OTOIEG

N évtaon Tov GEIoHoD givar Yo unAin.

e Tnv avénon g KavoTNTaS AToppOPNONG EVEPYELNS TNG KATOGKELNG, 1 LE AAAN
Adylo TV HEI®OT TOV GEIGHIKOV SUVARE®MY Kol TV 0pLLOVIIOV LETOKIVI|CEDV,

AOY® avENoNS TG 160dVVAUNG EAACTIKNG OmOGRECTC.

e Tnv Kavovikomoinon g omoOKPIons TG KOTOUOKELNG, KAVOVTAG TNV EANCTIKN
amOGPECT) KO TIG OVAUEVOUEVEG LETAKIVIGELS TV BdBpwv vo potdlovv apketd

peta&d Tovg.

O kOprot aviikelevikol okomol €vOg GLGTNUOTOC GEIGHIKNG HOvVmong eivor m
KOVOVIKOTOinon Kot 1 avénomn g amdoPeonsg, €vd 1M UETATOMION NG TEPLOSOL
TAAAVTOONG TPOKOTTEL GLVNOWE WG ATOTEAEC U TOV AAA®Y dV0 0TOY®V. O GYESUGLOC
LG YEQLPOG LLE GEICUIKES LOVAGELS, UTopel va, ivat o amAdg amd Tov GYESOCUO oG
KAOGIKNG YEQUPOC, aPoV 1 EAACTIKY ATOKPIOT) OA®V TV GTOLYEIV TNG UITopEl VKoL
va eEacpaMotel, eved avTifETog o tétota YEpupa gival GLVNOME TO ATOLTNTIKY KOTA
™mv @Aacn G OVOALONG, APOD TIS TEPIGCOTEPEG POPEC OMOUTEITOL W1 YPOLLUKN

avaAvon.

210 Apxég IkavoTikou 2xedlaopou (Capacity Design

Principles)

Kotd tov oyedacud pog celopukd povopuévng yépvpag Ba mpénel va Bempeitarl ot
TO HEYOADTEPO TOGOGTO TNG EVEPYELNG OMOPPOPATOL OO TO GVOTNUO TNG CEICUIKNG
poévmongs, kot poévo 6e oA aKpaieg KOTAGTAGES EMGTPATEVETOL 1) TAACTILOTNTO TOV
BaBpwv. Avtov tov gidovg 1 cvumeprpopd pmopel gvkora va emttevyBel. H mpootacio
onAadn tov BdBpwv amd dappor), ETTLYYAVETOL LE TOV GYEOCUO TOL GUGTILOTOG
CEWOWKNG HOVmong va dwppéel oe  kpdtepn ovvaun. Otav m amdkpion Tov
GLGTNUATOG GEIGUIKNG LOVAOOTG TAPOLGIALEL KATO10 KPATLVGT), TOTE Y1 TOV KaBOoPIoHo
TV Suvapemv oxedlacprod Tov Babpwv, Ba mpénel va AapfdaveTor vToyn 1 dVvauUN TOL

avTIoTOlXEL otV avapevopevn petakivnon kot oyt 1 dSvvoun dtappong.

Ot ovvtedeotéc aopaielag mov Ba Anebodv, eoptdvior and v aélomotio TV

UNYXOVIKOV XOPOKTNPIGTIKOV TOV GUGTNUATOS GEIGUIKNG HOVAOGONG. XTI TEPIGCOTEPES
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TEPUTTAOGELS OTOLTEITOL, 1) TPAYUATIKY 0VTOYN TNG OLATAENG CEIGHIKNG LOVMOONG VO, UnV
dpépet meptosoTePO amd 10% amd v avtoyn oYedACHOD NG, Kol YU avTo amotteiton
M avtoyn ¢ owdtaéng otv avapevopevn petakivnon va givon ion pe to 85% g
OVOUOOTIKNG ovToyng oxedacpod tov PdBpov. Ot cuvteleotés ac@dAielag mov
epapuolovtal ylio Tov LVTOAOYIGUO TNG OVIOYNG OYEOCUOD, TPOCTATEDOLY £TCL TO

BaOpa Evavt dtopporc.

H teluc wavomnta petaxivinong mov anorteiton and kébe didtaln, vroroyileton pe
TNV EQAPUOYN EVOG GUVTEAESTN AGPAAELNG GTNV AVOUEVOUEV LEYIOTN UETAKIVION OV
TPOKLMTEL QMO TNV TPOKATOPTIKY avdivon. H Tty 1ov cvvtedeot| ac@EAElng
e€aptdTon and Vv a&lomotio TG avauevopevng petakivnong (dniadn otnv aélomoTtio
g emPoridpevng kivinong kot g peBOOOL avdAvong), KOl OTIG GUVEMELES
peyoAdtepng amd TV avopevopevn amoaitmon petaxivnong. o mopdoeypa, oe
TEPIMTOON TTOL N OATAEN CEICUIKNG HOVOONG TAPOoLGIALEL avENUEVT KPATLVGT, OTTMG
ocuvvnBwg ovuPaivel o opoUEVOVE  HETOAMKOVG OmocPeothpec, Mo omaitnon
petakivnong peyolvtepn and v avopevopevn, Ba £xel og amotélecua Ty amaitnon
Kamotlag mAactnotntog oto Pébpa. To yeyovog avtd dev Oa mpémer va BewpnOel
avemBounto oe mepimtwon eEpeTiKd peydlov oelopod. Avtifétmc, oe GAlo €lom
owtdEemv, po amaitnon HEYOADTEPNG METOKIVIONG Umopel va. odNyNnoeEl o€ KAmown
tomkn actoyio, n omoion Bo aAAAEEL EVIEAMC TNV AmOKPION TNG YEPLPAS KOTA TNV

VITOLOITN SLAPKELN TNG CEIGLUKNG SEYEPOTG.
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