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E¢éraon (avaAuon, oxXOAlaOpOg Kal OUOYXETION) TNG UTTAPXOUCAS
BiBAloypagiag

2€ OTI aKoAouBei €¢eTdlovTal TOOO O KUPIWTEPESG MEAETEG KAl EPEUVES TTOU
€XOUV YiVEl JE AVTIKEIMEVO TNV KATAKOPUPN CUVICTWOA TOU OEICHOU 600 Kal
O TPOTIOG WE TOV OTT0I0 N dPACN AUTA TOU CEICPOU QVTIMETWTTICETAI ATTO
Toug AvTioegiIopikoug Kavoviopoug.

Kat’ apxdg oto 1.1 €¢eTtddovTal OI €PEUVEG KAl PEAETEG TTOU AVTIMETOTTICOUV
TO BEUa OTN YEVIKA TOU POPQI KOl TWV OTTOIWV T EUPHUATA Kal Ol OTTOIEG
TIPOTACEIG KOl CUPTTEPACHOTA OTA OTTOI0 KATAAYOUV a@Opouv a@®’ evog
MEV TNV KaTakopupn dpdon Tou OEIOPOU YEVIKOTEPO Kal ag’ €TEPOU TNV
ATTOKPION OTn dpdcon aAuTrh POPEWV KOl KATAOKEUAOTIKWY dIATALEWVY TTOU
ATTAVTOUVTAI KUPIWG O€ KTipIa.

2Tn ouvéxela oto 1.2 €getdlovral Ol AVTIOTOIXEG €PEUVEG, MEAETEG,
EUPNUATA, TTPOTACEIG KOl CUPTTEPACHATA TTOU OQOPOUV EIBIKOTEPA TIG
YEQUPEG Kal TIG IIAITEPEG KATAOKEUAOTIKEG TOUG OIATAEEIC (TT.X. EQEdPavQ).

Téhog o1o 1.3 €Cetdlovral Ol KAVOVIOTIKEG OIATAECEIC TWV KUPIOTEPWV
AVTIOEIONIKWY KavOoVICUWYVY TTOU apopouV TNV KATAKOPUPN CUVICTWOO TOU
ocIopoU.
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Fevik BswpnTIKA KAl €PEUVNTIKN TTPOCEyyion Kal digpelivnon Tng
KOTAKOPUPNG OUVIOTWO UG TOU OEICHOU

2 OTI akoAouBei egetalovral o Babog duo atod TIG, KATA TV yVWUN HaAg,
MO OEIONOYEG EPEUVNTIKEG €EPYACIEG TIOU A@OPOUV TNV KATAKOPUYN
OUVIOTWOO TOU OE€ICPOU. 2T OUVEXEID €EETACOVTAI TTIO CUVOTITIKA Kal ME
ava@opd oTIG dUO AUTEG POCIKEG €PYACIEG KAl OI ONUAVTIKOTEPEG AAANEG
MEAETEG KAl EPEUVEG TTOU APOPOUV TNV dPACT AUTH TOU CEICHOU.

o Procedure and Spectra for Analysis of RC Structures subjected
to strong vertical earthquake loads by A. S. Elnashai and A. J.
Papazoglou - Vol.1, No.1 (1997) 121-155, Imperial College Press

AuTtii n epyacia Twv Elnashai & Papazoglou €xel okotd va avadeigel Ta
XOPOKTNPIOTIKA TOU KATOKOPUPOU QACHATOG OTTOKPIONG O€ TTEPIOXEG TTOU
EYKEIVTAI KOVTA 0€ priydaTa. Atrapxr Tou 6Aou TTpoBAnuaTtiopyol otadnkav
Ol ATTPOODOKNTEG EKTETANEVEG CNMIEG TTOU TTPOKAAECAV TTPOCYATOI OEICHOI,
oTTwg oto Northridge (1994) ka1 oto Hyogo-ken Nanbu (1995), oe¢
KATAOKEUEG JE OUYXPOVO AVTIOEIOUIKO OXEDIATHO.

Kar’ apxdag yiveralr AGyog yia Tnv €€GApTNON TNG KATAKOPUPNG CUVIOTWOOG
TOU OEIOPOU ATTO TA CEIOUIKA KUPaTa P Kal Tovi(eTal n OUOXETION TNG ME
UYWNAEG ouxvoTnNTEG OTTWG OEiXvouv Ta eTTITaxuvaoloypa@riuata. AKoAouOEi
OXOMNAOMOG yia Tn ouvadpTnNon TIOU MTTOPEI va OUVOEEl TIG MEYIOTEG
KATaKOPUQPESG Kal opifovTieg emraxuvoels (V/H) kalr utroypapuiletal o1 0
yVwoToG Kavovag VIH = 2/3 cival un ouvtnpnTiKOG € TTEPIOXEG KOVTA O€
priyMaTa. AvVoAuTIKG ava@eépeTal OTI 0 ouvreAeoti¢ V/H pummopei va
gemrepdoel TNV povada oe BEoeIg KOVTA o€ priydata (ammdéoTacn MIKPOTEPN
amdé 5km) kal yia PeyAAa PeyEBn oOeiIopwv. ZE avTiBeon yia PEYAAES
aTTO0TACEIG TNG TAENS Twv 50km o cuvteAeoTG V/H uTTopEi va TTE0EI TTOAU
MO KATW a1Td TNV TIPA Twv 2/3 Kai va ayyicer autrjv Tng 0,50.

Karaképupa ddaouara Amokpions

O1 TTepIoc0OTEPOI KAVOVIOMOI TTou Aaufdavouv uttdyn Tnv ETTIPPON NG
KATOKOPUYPNG OUVIOTWOAG TOU OEICHUOU £EAYOUV TO KATAKOPUPO GACHA aTTO
TO 0pIfOVTIO XPNOIMOTIOIWVTAG TOV Kavova Twv 2/3 1) KATToIa TTapEUPEPH
oxéon. AnAadn d€xovTal 6Tl TO KATAKOPUYO GACHA gival EapTnPEVO ATTo TO
op1f6vTIo TOOO OTO OXNKa 600 Kal OTIG TIWES Tou. QoTdo0 auTr] n diadikagia
oev gival pealioTikh, OTTwG €xel eImmwOei kal TTapatdvw, apou ayvoei Tov
KivOUVO TNG 1I0XUPNG KATakopuengs d0vnong o€ TTEPIOXEG KOVTA OE priyuara.

MNa va yevikeuBei n aAnBeia Twv TTapatTédvw 1I0XUpIoWY 35 TpIodIAoTATES
KATAYPOQPEG XPNOIMOTIOINONKAV UoTepa atmmd KATAAANAN etTegepyaoia Kai
onuioupyndnkav Ta avrtioToixa opICovTIa Kal  KATOKOpUPa @AcuaTa
QTTOKPIONG. 2TN CUVEXEID OUYKPiOnkav auTtd ue Ta avrtioToixa @Aacuata
oxedlaouou TTou opicel o Eupwkwdikag 8 (EC-8). Ooov agopd Tn ouyKpIon
TwWV 0opPICOVTIWV QACHATWY Ta ouvnuuéva dlaypduuata €deigav Ot Ol
amaITiioelg Tou opifel o EC-8 e€ival IKavoTroINTIKEG agou TO QAoua



OoXedIaoPoU KAl Ta opICOVTIaA QACHATA ATTOKPIONG TWV  KATAYPOPWVY
OUP@PWVOUV TOOO OTO OXNUa 60O Kal OTIG TINEG. Agv ouvéEBN WOTOOO TO D10
ME TN OUYKPION TWV KATOKOPUPWY @QAOHUATWY. To yeyovog OTl Ol
KATOYPOQPEG TTPOEPXOVTAV OTTO  TTEPIOXEG KOVIA O priydata €dwoav
@aouata amokpIong TTou UTTEPERaIvaV KaTd TTOAU TO @Aoua oxedlaouou
TOU KAVOVIOPOU, PAANIOTA oI dIapopEéG Kal oI atToKAIoEIS ATav €vioveg OXI
MOVO OTIG TIUEG OAAG KAl OTO OXAPA TOU PACHATOG.

OAa 1a mrapatrdvw dedopéva, €KTOG Tou OTI eTTaARBeucav 6oca €xouv
TOVIOTEI AVWTEPW, AvadEIKVUOUV & Ta £GAG TTOU TTPETTEI Ol KAVOVIOOI TTAéOV
va AdBouv utroyn:

o O1 opiakég TTepiodol TTou 0pifouv TO EUPOG TOU PACHATOG TTOU
ONUEIWVETAI N PEYIOTN KATOKOPUPN ETTITAXUVON TTPETTEI va OAAGEOUV OTO
KATAKOPUPO PACHA OXEQIACOHOU TWV KAVOVIOUWYV. Ta peaAIOTIKG opia gival
0,05 ka1 0,15sec.

o H 1€wdng amdéofeon Tou TIpOTEiVETAl WG  ammOoREon
oxedlaopou Kataképupng TaAAvVTwOoNG Eival TmlavoTata PIKPOTEPN aTTo
auTr opIfOvTIag TAAAVTWONG.

Aiypauuika EAaorika ¢aouara

2T0 TTAQIOIO TNG €PEUVAG €YIVE UTTOAOYIOUOG MIAG TTAEIGdAG QACHATWY
QATTOKPIONG MOVORABUIWY TAAAVTWTWY PE AVIOEG OEOVIKEG EQPEAKUOTNKES Kal
ONITITIKEG aKOUWIEG Kal yIa OIAQOPES APXIKES TTPOPOPTIOEIG. 2TNV avAaAuon
Ol OUVTEAEOTEC akapwiag BAIWNG TTPog €PeAKUCUO ETTalpvay TINES aTTO 1
¢wg 10, Ta péyioTa Twv UTTO KAIJOKA ETTITAXUVOIOYPAPNUATWY ETTaIpVaV
TIuEG atrd 0.2g £wg 1,0g evw Ta agovikd gopTia atrd 0.50 £éwg 1.50. MNavtou
XPNoIhoTToINdnke 1EwdNg amooBeon 2% evw Xpnoiyotroinénkav ol idleg
KATAYPOPES TTOU ava@EPBNKaV TTPONYOUNEVWG.

H epapuoyl Tng OIYPOAUMPIKAG avAAUCONG OE OToIXEia OTTAIOPEVOU
OKUPOOEPOTOG  avedelte Tnv  101IAITEPN  ETTIPPON) NG  KATAKOPU®NG
ouvioTwoag. Omrwg €0ciEav Ta ammoteAéopara TG OAng diadikagiag
QgOVIKEC EQPEAKUCTIKEC TAOEIG UTTOPEI VA TTPOKUWOUV OKOPA Kal YIa XAUNAES
KATOKOPUQEG ETTITAXUVOEIG OTAV TO AEOVIKO @OopTio gival XapnAd (MIkpn
ONITTTIKR) TTPOPOPTION). Ta amoTeAéopaTa £XOUV KWAIKOTTOINOEI O€ TTivaka
OTTOU TTAPACTATIKA YivOvTal CAQEiS 0l CUVONKES (KaTaKOpuU®n ETTITAXUVON —
agoVIK} TTPOPOPTION) TTOU €UVOOUV TNV EUPAVION €PEAKUCHOU. ZaPWG
UWNAEG KOTAKOPUQPEG ETTITAXUVOEIG KOl MEIWMEVN OpPXIKA TTPOPOPTION
KAvouv Teavr] TNV EUEAvIoN EQPEAKUCTIKWY TACEWV.

ACiCel va onueiwBei 611 Ta XapakTNPIOTIKA Tou OlYPAUUIKOU CUGCTHUATOG
TTOU XPNOIPOTTOINONKE dev TTNPEACOUV TNV EPQPAVION TWV EQEAKUCTIKWV
Tdoewv. H onuavTikn €1idpacn Toug £YKEITAI OTN PEIWOTN TWV QACHATIKWY
ETMTAXUVOEWV Kal ETTOUEVWG TWV EQEAKUCTIKWY TACEWV OTAV CUMPPBAivE
EQPEAKUONOG. TlapdAAnAa emnpedlouv 1O PEYEBOG TWV  EQPEAKUOTIKWV
TTOPAPOPPWOEWV HE TN dIOPOPA OTI EVW PEIWVOVTAI O EQPEAKUOTIKESG TATEIG,
0l EQPEAKUOTIKEG TTOPANOPPWOEIG HEYOAWVOUV.



AveAaorika daouara

2€ auTO TO OTAdIO TTEPa aATTO Tn OIYPAUMIKOTNTA TNG QEOVIKAG AKAPWIOG
A\PONKe UTTOWN Kal N aveAaoTIKOTNTA TOU UAIKOU KOBWG KAl N UCTEPNTIKNA
amoéoBeon. XpnoiyotroinOnke éva atmAd POVTEAO yia T CUMTTEPIPOPA TNG
uoTépnong. H availuon trepiopioTnke o€ 10 atro TIG KATAYPAPESG PE MEYAAN
TTOIKIAIQ ATTO PEYIOTEG KATOKOPUPEG ETTITAXUVOEIG.

Ta amoTteAéopata TNG TTapaTTdvw oUvBeTng diadikaoiag avedeitav Tnv
QUVAMIKN TNG KATOKOPUPNG OUVIOTWOAG VO TTIPOKOAECEI OOTOXIEG. 2€ OANEG
TIG €CETACONEVEG TTEPITITWOEIC KOl YIA OUVTEAEOTH afovikou @opTiou (TTou
eEKQPAcel TNV avaloyia TNG MACOG TTOU OCUMMETEXEI OTNV KATOKOPUQN
o€lopIKn dpdaon) ioo e 1 ouvéEPN EQEAKUCHOG TOOO OTIC TAOEIS OO Kal OTIG
peTaToTTioElg. ETTTPOCOETa £yive 0AQEG OTI N KATAKOPUPN CEIOHIKN dpdon
atmdé povn NG eival oe Béon va odnynoel o€ dpapatikyy BNITITIKA aoToxia
TOUG OTUAOUG ouvodeuduevn atrd PeyAAn atraitnon TTAACTINOTNTOG. Eival
agloonueiwTo TO Yyeyovog OTI Oev uTTOPEl KATTOIOG va OTTOOWOEl TIG
TTOPATTAVW KOTACTPOPIKEG CUMPTTEPIPOPES OTIG UWNAEG ETTITAXUVOEIG TWV
KATaypa@wVv a@oU Ol OUYKEKPIUEVEG KATAYPAPEG gival OuvABelg Kal Oxl
ECAIPETIKEG TTEPITITWOEIG.

Ta egayopeva atroteAéopara emTTAéOV £D€IEav OTI PIKPOU peEyEBOUG Kal
UWPNAWY OUXVOTATWY TAAQVTWOEIG PTTOPOUV va odnyroouv o€ dIadoXIKA
Katdppeuon oTUAwV atmd oTTAIoEVO oKupOdeua. H uoTepnTikn amrdéofeon
eM@aviceTal avikavn va euTTodioel HEYAAEG TTAACTIUOTNTEG, OKOUA Kal va
euTTOdioEl TNV EPQPAvION €QeAKUOHOU. QOTO0O0 pE TN BonRBeia TNG ApXIKAG
TTPOPOPTIONG KATOPOWVEI va ATTOTPETTEI TN DIAPPON OTOV EQEAKUCHO.

lNporaoeic yia tnv karakopuen Kivnon
> MpoTteivopevo oXAHA QACHATWY

O1 ouyypageic TeENIKG TTpoTEiVOUV OTI N KATAKOPU®N Kivnon TOu O€IoUoU
TPETTEL va  avaTTapIoTATAl O QAOHUA ATTOKPIONG OUCXETIOMEVO ME ThV
KATaKOpU@n HEYIOTN EMITAXUVON TOU CEICHOU KAl va PNV €ival eEaptnuévn
até TN MEYIOTN opifovTia emTdyxuvon. EmmpdoBeta emeidr) n Katakopuen
O€IoIKN DIEPYEDN €ival CUVUQAOHEVN UE TOAAVTWOEIS UYNAWY CUXVOTATWY
Kpivetal opB6 n amécBeon va unv AapBdverar ion pe 5% OTTWG
UTTOOEIKVUOUV Ol Kavoviopoi aAA& ion pe 2%. Znueiwvetalr OTI O
OUVTEAEOTNG QAOMATIKAG MeEyEBuvong B, TrpokuTrTel icog pe 3,48% vyia
atmmoéoBeon 2%.

O1wg €xel ava@epBEi Kal TTPONYOUPEVWG, TTPOTEIVETAI O OPIOKES TTEPIODOI
TOU QACHATOG, TTOU Opifouv TO BIACTNUA OTO OTTOIO TO YACHA TTAIPVEI TIG
MEYIOTEG TINEG TOU, Va gival ioeg e 0,05 kai 0,15 sec. MAAioTa dev KpiveTal
ATTOPAITATO VA XPNOIMOTTOIOUVTAI DIAQOPETIKA OXANATA PACUATOS KAl
OIAPOPETIKEG OPIAKES TTEPIODOI YIa TOUG BIAPOPOUG TUTTOUG EDAPWV ETTEION
N €MMPPEON TNG TOTTIKNAG YEWAOYIAG OTIG KUPIAPXES TTEPIODOUG gival TTAPA
TTOAU PIKPA.



> MéyioTn Katakopu@n emITAXUVON

KpiveTal avaykaiog O OPICHOG TNG MEYIOTNG KATAKOPUPNG ETTITAXUVONG
oXeOIOOUOU WOTE ATTO EKEI VA ATTOPPEEI TO KATAKOPUPO QACHA aTTOKPIONG.
ATTO00EKT) AUON €ival PIa oX€on TTOU va OUVOEEI TNV HEYIOTN KATAKOPU®N
ETMTAXUVON YE TNV OPICOVTIA, JE CUVOETN OUWGS HOPPNA Kal OXI JE HIa OTTAN
€€APTNON OTTWG O KAVOVAGS TWV 2/3 TTOU €XEI ATTOOEIXTEI AVETTAPKIG.

O1 ouyypageic TENIKA TTPOTEIVOUV TIG £ENG OXEOEIG:

v MNa €mKevipIKEG atmooTdoelg  PIKPOTEPEG  atd  15km
TrpoTeivovTal o1 ekppaoelg V/H Twv Ambraseys and Simpson (1995).

v MNa ammootdoeig yeyaAuTepeg Twv 30km TTPOTEIVETAI N YEIWTIKA
oxéon 1ou divel o Abrahamson (1989).

v MNa amrootdoelg petagu 15 kar 30km KpiveTal cwaoTod va yiveTal
YPAMMIKA TTapEPBOAR TwV TTapatTdvw duo ueBddwv. MAAIoTa pe auTtdv Tov
TPOTTO €xel TapatnenBei om dev  elodyeTal onuavtikdG AdBog oTov
UTTOAOYIONO TNG KATAKOPUPNG ETTITAXUVONG.

> Mepaitépw oKEWEIG Kal TTPOBANUATIOMOI

[MOAU onpavTiKr KPiveTal N oxéon TTou opicel TTOTE TTPAYUOTOTTOIOUVTAI TA
MEYIOTO TWV ETTITAXUVOEWV O€ OAEC TIG BIEUBUVOEIC. APKETEG KATAYPAPES
EXouv Beitel 0TI N PEYIOTN KATOKOPUQN ETTITAXUVON oUupBaivel 1 pe 2 sec
VWPITEPA TNG MEYIOTNG OPICOVTIAG. 2€ AUTEG TIG TTEPITITWOEIS Eival ATTOOEKTO
OTI Ol KOTAOKEUEG UTTOPOUV VO OXEDIOOTOUV BIAPOPETIKA YIA TNV
KATAaKOPUQN Kal TIG OPICOVTIEG CUVIOTWOEG. AVTIOTPOQWG OTIG TTEPITITWOEIG
TTOU UTTAPXEI CUPTITWON OTA PEYIOTA TWV ETTITAXUVOEWV XPEIAZETAI VO
AN@BOUV UTTOWN OI CUVETTEIEG TNG CUVOUAOHEVNG CUPTTEPIPOPAG.

QoTtéo0o oudeic eivar oe Béon a priori va &Epel oo akpIBwg Ba gival n
OUNTTEPIPOPA TNG OUVOAIKAG CEICNIKNAG diEpyeong. MNa autd 1o Adyo eival
TIPOKTIKO Kal a0QAAEC va Bewpeital 0TI TO Xpovikd d1a0TNUa CUPTITWONG
TWV YEYIOTWY Ba gival oXeTIKA PIKPS. Me auTtry TV uttdéBeon n TTAACTINOTNTA
KAl KOUTITIKA avioxy Twv OTUAwv uTtroAoyiovtal pe Bdon 10 pEYIOTO
agovikd BAITTTIKO QOoPTIO VW O UTTOAOYIOWOG TNG dIATUNTIKAG AVTOXNG ME
Baon 10 EAAXIOTO AEOVIKO BAITTTIKO QopTio.

‘Eva dA\o oToixeio TTou TTPETTEN va AngBei uttown cival 611 Aiya gTtopouv va
yivouv atmd atmoyews oxedIaopoU WOTE va aTmmoPeuxBei N oUUTITWON TWV
KUpiapxwVv TTEPIOdWYV TNG KATAKOPUPNG Kivnong KAl TOU OKEAETOU TWV
Kataokeuwv. Autd ocuuBaivel emmeidr) Oev PUTTOPEI va yivel E0KoAa eTTéuBaon
oTn puUBPIoN Twv OTATIKWVY QOPTiwV oUuTE oTa Uyn. PuBuioeic woTtdoo
MTTOpOUV va Yivouv OTa MPAKN Twv avolyudtwy av Kal oUveeTa Kal
TIPOEVTETAMEVA TTATWHATA OUOKOAEUouv TNV OAn dladikaoia Adyw OTi
TTPOORAANOVTAI APKETA ATTO TNV KATAKOPUYN CUVIOTWOA.



o The Vertical - To - Horizontal Response Spectral Ratio and
Tentative procedures for developing simplified V/H and Vertical
Design Spectral by Yousef Bozorgnia and Kenneth W. Campbell -
8 August 2003

AUt n dnuoaoicuon TTaPoUCIAlel TA OTTOTEAEOPATA HIOG £PEUVAG TWV
Yousef Bozorgnia & Kenneth W. Campbell oxeTikA ge T XQpPAKTNPIOTIKA
TNG KATAKOPUPNG OEICWIKNAG Kivnong. H épeuva BacioTnke o€ éva PovTéAO
TToUu €0IVE T OUOXETION METALU TNG KATOKOPUYONG Kal  opifovTiag
OuvIOTWOOG Tou oelopou (V/H ratio) kal og @Aopara armmokpiong TTou
TTpoékuyav atmd pia Bdon dedouévwyv 443 emiTaxuvoioypa@nudatwy. Ta
ETTITAXUVOIOYPAQPNUATA €iXAV KATAYPOQEI O€ TTEPIOXEG KOVTA O€ priydaTa
Kal Ta €dwaoav ouVOAIKA 36 oglouoi o€ OAOKANPO TOV KOOWO HE YEYEDN aTTO
4,7 — 7,7 Richter.

2TNV apxn Yivetal eKTeEVAG ava@opd o€ OAOUG TOUG EPEUVNTEG TTOU £XOUV
KatatmaoTei ye 10 id10 Bépa. MMvetar Adyog yia Toug Niazi & Bozorgnia,
Watabe et al, Silva 61Tou 6Aol katéAngav oTo cupTtrépacpua o1l o Adyog V/H
gival otevd €Captnuévog atrd TNV TTEPIOBO Kal EIBIKA OTI Ol PIKPEG TIMEG
TEPIOOWV divouv UWNAEG TINEG oTov ouvteAeoT) V/H. ZTn ouvéxela
AVaQEPOVTAI O EPEUVNTEG TTOU £DWOAV PEIWTIKEG OXETEIS YIA TIG OPICOVTIES
Kal TNV KATAKOPUQN CUVIOTWOA TOU OEICPOoU. MeTagu AAAwV ava@épovTal ol
Bozorgnia & Niazi, Abrahamson & Litchiser, Abrahamson & Silva,
Campbell. H egocaywyn kAgivel pe TOUG €peuvnTéEG TTOU  TTPOCQPEPQAV
€ENYAOEIC yIa TNV TTapaTnpoupevn €€aptnon Tou cuvteAeoTr V/H ammd tnv
ETTIKEVTPIKI ATTOOTACN KAl AT1TO TIG TOTTIKEG OUVOAKEG. Avagépovtal ol Silva,
Kawase & AKi. Aev AnopovouvTal €1Tiong va TovioToUV KI AAAEG TTIO €I0IKEG
MEAETEGC OXETIKA ME TN HOPYN TWV QACPATWY atrékpiong, TOOO TwV
opPICOVTIWY OO0 KAl TWV KATAKOPUPWV.

Baon Asdouévwy Emitayuvoioypa@nudrwyv

O1 ouyypageic €dw divouv Tov TTAPN KATAAOYO TWV CEICUWY TWV OTTOIWV
T ETMTAXUVOIOYPAQPUATO  TTOU  TTPOEKUWAV O€  OIAQOPES  TTEPIOXES
xpnoigotoindnkav  yia TNV  épeuva. H Pdaon TepieAduBave 443
ETTITAXUVOIOYPAPAUATA OPICOVTIOS CUVIOTWOOS aTTd 36 CEICPOUG OAAG Kal
439 katakOpu@a eTMTAXUVOIOYpa@ruaTa atro 34 o€lououg.

ATIO Ta EMITAXUVOIOYPAPUATA OTAV AvAAuon XPNOIKJOTTOINBNKav N YEYIOTN
emTAXUVon €dd@oug Kal To @Acpa amokpiong yia 5% amoéoBeon yia
TePIGdoUG atrd 0,05 £wg 4,0 sec. ETTiong atmod TI¢ KATaypa@ES TwV OEICPWV
aglommoindnkav 6Aa Tta dedopéva TTou €xouv oxéon HPE TO PEyEBOG Tou
OEIOPOU, TNV ETTIKEVTPIKY ATTOOTACT), TOV TUTTO TOU PrYMOTOG KAl TIG TOTTIKEG
OUVONRKEG. 2€ TIVOKEG KAl O ypa@nuata €Xouv KwAIKOTToINBEi ol
KATAYPAPES TWV CEICPWY WOTE Va Yivel EUKOAA N TTAPAUETPIK avaAuon
Toug. MNa TIGC TTAPAUETPOUG Ol Ouyypa®eic divouv TTOANEG AETTTOUEPEIEG,
€I0IKG yia Tov TUTTO Tou pAyuarog (diaxwpiouog oe strike slip, reverse &
thrust) kal yia TIG TOTTIKEG YEWAOYIKEG OUVONRKES (BIAXWPIOHOG £6QQUWV OE
firm soil, very firm soil, soft rock & firm rock).



MovréAo Kivnong Eddagoug

O1 ouyypageic moTelouv OTI YIa OTATIOTIKA A&IOTTIOTN OXEON TTOU UTTOPEN
va TTEPIYPAYEI PE ETTITUXIA TOV ouvTeEAEOTA V/H gival n €€1G:

In(V/H) =InYy —=InYy

Otou Yy & Yy €ival n katakoépuen Kal n hgéon opifévTia ouvioTwod Tou
OEIOPOU OTTWG TTPOKUTITOUV ATTO TIG HEIWTIKEG OXEOCEIG TTOU €XOUV QVATITUEEI
ol idIo1 o1 ouyypaeic. H peiwTtik oxéon ypd@etal CUVOTITIKA we €EAG.:

INY = c1 + f1(My) + C4 In(fa(Myw, Tseis, S)Y2 + f3(F) + f4(S) +
+ f5(HW, F, Mw, rseis) + 8

OAMol o1 6por TNG TTapatTrdvw ox€ong avaAuovTal EKTEVWS O0Tn dNUOCiEuoT.
Avagépetal 0TI 0 6pog fy divel TRV €€dpTnon Tou cuvteAeoT) V/H ammd 10
MEyEBOG TOU OeIouOoU, 0 Opog fr aTTd TNV ETTIKEVTPIKY ATTOOTACN , 0 0pO¢ f3
Q1T TOV PNXAVIOPO TOU pAYMATOG, 0 0po¢ f, atmd Tnv pakpid - atmmod - Ty -
TNy €mMidpacn TWV TOTTIKWY OUVONKWY Tou €3A®OUG evw 0 6pog fs Tnv
e€aptnon tou ouvteAeoTn V/H atrd tnv emidpaon ‘Hanging Wall’. IMpétrel va
ToviOoTEl OTI o1 Opol fi €ival OUVOETEG CUVOPTAOCEIG TTOU TTEPIEXOUV HIO
TTAE1G0a aT1Td AAANEG PETABANTEG PE OUVETTEIQ TO TTAPATTAVW HovTéAo V/H va
gival 101aiTepa TTOAUTTAOKO.

O1 ouyypageig divouv TTOPACTATIKA TNV TTAPATTAVW OXEON OE MIA PEYAAN
TTOIKINiQ  aTTd  ypa@ruaTa WOTE ETTOTITIKA va Byouv €UKOAO QPKETA
ouptrepdopata. Kar' apxdg yivetal cagég atrd ypaonuata V/H ouvaptioEl
TNC ETMIKEVTPIKAC aTmdoTaong 0T 0 Adyog V/H dev eival euaiobnrog oute 01O
MEYEBOG TOU CEIOPOU OUTE OTNV ETTIKEVTPIKN ATTOOTACN €KTOG ATTO €va
€UPOG TTEPIOOWV yupw atd tnv TR 0,10sec. MNa Tipn 1TEPIOGdOU ioN ME
0,10sec kail yia otaBepd £€dag@og o Adyog V/H au&dvel e 10 pé€yebog Tou
OEIoPOoU evw) MEIWVETAl paydaia ye Tnv amoéoTacn. BEBaia o1 cuvETTElEG TNG
ouvluaouEévng eTTidpaong PeyEBOUG OEICPOU Kal ETTIKEVTPIKAG aTTOOTOONG
gival Aiyotepo gugaveic oe uyir Bpdxo. ANa ypaenriuata V/H ouvapTtioel
TNC TTEPIODOU £pXOVTal VA ETTIBERAIWOOUV O0Q £XOUV EITTWOEI avwTEpw. Kal
O€ QUTA YivovTal EPQAVEIC OI UYNAES TINEG TTOU TTaipvel 0 Adyog V/H yia
MEYAAQ PEYEDBN CEIOUWYV KAl PIKPEG ETTIKEVTPIKEG ATTOOTACEIC OTNV TTEPIOXNA
TeEPIOdWY TNG TAgNG Tou O0,1sec. ETmiong n MeyoAUTeEPn €TMPPON TOU
oTaBepou €6APOUG o€ oxéan WE Tov uyif Bpdxo yia To idI0 €UPog TTEPIGdWV
YIiVETQI EUQAVAG ATTO AVTIOTOIXO YPAPNUA EVW O PNXAVIOPOS TOU PAYMATOS
O¢ev Oeixvel va €xel 1I01aiTepn €TTidpaon oTov ouvteAeoTtn V/H.

lMNa va yivel atrodekTd TO TTAPATTAVW POVTEANO Kivnong e0AQPOUG EKTEAEOTNKE
MIa avdAuon UTTOAOITTWY WOTE va e€AeyxOei N agIomOoTIa TWV HEIWTIKWY
ox€0ewv TTOU €@apudéoTnKav. To atroTéAecpa TNG avaAuong €56€1Ee OTI O
ouvteAeoTNG V/H gival apepOANTITOG Kal TO HOVTEAO TNG TTAAIVOPOUNONG dev
£0€ICE KAMia OUOXETION PE Kapia TTapAUETPO (MEyEBOG oelopou, atréoTaon,
MNXOVIOPOG PAYMATOG, OUVOAKESG £BAPOUG & AAAES TTEPIGOOUCG).



2uykpion Me lNMponyouuesves Epsuveg

EQw o1 ouyypa®eic OUYKPIVOUV TIG HEIWTIKEG OXETEISC AAAWYV EPEUVNTWV HE
QUTHV TTOU avaAUBNKE avwTEpw. ETTIAEXTNKAV TPEIG PEIWTIKEG OXETEIG TTOU
XpnoigoTtrolouvTal eupEéwg. MpdkeITal yia autég TTou TTpoTeivay ol Sadigh et
al (1993), Abrahamson & Silva (1997) ka1 Campbell (1997).

Kar’ apxdg Ttoviovral o1 KUPIEG dIAPOPEG METALU Toug. Tovicetal OTI n
MEIWTIKN oxéon Twv Sadigh et al gival aiémoTn povo yia Bpdxo (generic
rock) evw ava@Eépetal avaAuTIKA yia OAEG TIG MEIWTIKEG OXECEIG O TPOTTOG
TTOU KATNYOPIOTTOIOUV TOUG TUTTOUG TWwV €0AQWYV KAl TOUG PNXOAVIOUWOUG

pNyHAaTwy.

2Tn dnuooicuon uTTdpxouv cuvnuuéva Ouo OlaypdPUaATa TTOU ETTOTTTIKA
divouv TIG aTTOKAIOEIC HETAEU TWV TTAPATTAVW TPIWV MEIWTIKWY OXECEWV Kl
QUTAG TnG Trapoucag epeuvdg. Ta ypaenuata divouv Tov Aoyo V/H
ouvapTATEl TNG TTEPIGdOU Yia JaAakd kai uyir Bpdxo (1° ypdenua) aAAd Kai
yla oTaBepd Kal TOAU oTaBepd £8agog (2° ypagnua). Ta ypagruara
ava@épovTal o€ Jia Treploxr mmou atéxel 10km emikevTpik amméoTaon amo
ociopd peyéBoug 7,0 Richter. 1o 1° ypdenua ol SI0QOPES TWV TEOTAPWY
MEIWTIKWY OXECEWV EiVAl OXETIKA PIKPES VIO OAO TO QACUA TWV TTEPIOOWV.
Qatdoo oTo 2° ypdgnua yia oTaBepd Kal TTOAU oTaBepd £5aPOC UTTAPXEI
aTTOKAION OTOV UTTOAOYIONO Tou ouvteAeoT V/H yia MPIKPEG TIMEG TNG
TEPIOOOU. Tnv peyaAuTepn atmOKAIoOn o€ OxXéon ME TN MEIWTIKA ox€éon NG
TTapoUuoag €peUVAg TTapouaialel autr) Twv Abrahamson and Silva piag Kai
Ta PEYIOTA TOu Adyou V/H gival katd 25% uywnAoTtepa. To CUPTTEPACUO OTO
OTTOI0 KATOANYOUV Ol OUYYPO®EIG, UOTEPA ATTO 00O UTTOOEIKVUOUV T
ypaeruata, €ivalr o1l €ival ammapaitnTog O dIOXWPICHOS TOoU £0APOUG OE
KaTtnyopieg otaBepd Kal TTOAU 0TaBepd aAAd Kal Tou Bpdxou € HAAAKO KAl
OKANPO.

AmAormroinuéva @aouara V/IH

Edw Trpoteivetal n xpAon OpICHEVWY aTTAOTTOINKEVWY QaoudTwy V/H
TTPOOPICHEVA YIA TTPAKTIKOUG OKOTTOUG OTTWG TTPOEKUYAV OTTO TO POVTEAO
TNG Kivnong Tou €dA@OUG TNG TTAPOUCAG £pyaciag UoTepa atrd KATAAANAN
emmegepyaoia. Mpodkeral yia duo ACPATA, TO TTPWTO YIa oTABeEPSd £0aPOg
Kal To OeUTEPO yia pJaAakd / okAnpo Bpdyxo kal TToAU oTaBepd £dagog. Kai
oTa dUO YiveTal EPPAVAG N €€apTnon Tou ouvTteAeoTn V/H atrd tnv 1Tepiodo
KAl TNV ETTIKEVTPIKN amTdOTACN Kal €ival €UAOYEC OI UYNAEG TIMEC TOU VIO
MIKPEG TIMEG AUTWYV, €IBIKA OTO ypd@nua yia oTabepd £6a¢og.

lNpokarapkrika Karakopuea Pdaouara Zxsdiacuou

2TIG TTPOKTIKEG TTEPITITWOEIG TTOU OEV €ival SIABETINA KATAKOPUPA QACUATA
amokpIonG €ival €mBuunTtd va JTTOPOUV va TrapaxBouv Katakopuga
@daopata e@apuoloviag pia atmAf diadikacia. Autd TTou TTPETTEl va
TTpooexOouv 181aiTepa €ival duo OToIXEIA: a) OTI TO YEYIOTO TNG KATAKOPUPNG
EMTAXUVONG OXEOIOOUOU CUMPBaivel OTIG PIKPES TTEPIOOOUG & B) o1 TTEpiodOl
TNG KATAKOPUPNG ATTOKPIONG TTOAAWYV KATAOKEUWYV £XOUV UIKPEG TIMEG.
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To TTPOKATOPKTIKO KATOKOPUPO @ACHa OXeOIQOUOU, Baciopévo OTo
MOVTEAO OEIOUIKNAG Kivnong TTOU QVETTTULAV Ol CUYYPOAQEIG gival atmAd wg
TTPOG TN Hop®n Tou: TrepIAauBavel éva oTabepd TUANA Ays £WG TNV OPIAKA
mepiodo T = 0,15sec kal €va pelovuevo TTou Oivetal atmd Tn oxéon
Aus(0,15/T)% 7. H mipny Avs OpieTal WS N TIUA TNS KATAKOPUPNS ETITEXUVONS
yla trepiodo 0,1sec.

» 1n Nepirrwon

Av gival yvwaoTr n TP NG karaképueng mmitdxuvong yia T=0,1sec 16T1€ 1O
TIPOKATAPKTIKO QACUA OXEDIQOUOU Eival TTANPWS OPICUEVO APOU N TIMA Ays
gival yVWOTA Kal TO OTOBePO KAl MPEIOUPEVO TUAPO XapAaooovTal XwpPig
TTPORANUA.

» 2n Nepimmrwon

Av gival yvwoTA N TIPA TG opIdovTiag emrtayxuvong yia T=0,1sec 161€ a1mod
Ta atmAoTroinuéva  @acuata  V/H, yia T1a otoia  €xel  yivel Adyog
TTPONYOUNEVWG, EAYETAI N TIMA TNG KATAKOPUPNGS ETMITAXUVONG YIa TnV idia
TTEPIODO Kal avayouaoTe TTAEOV OTnV TTEPITTTWOoN 1.

Me autrp Tn dIadIKaoia Ta TTPOKATAPKTIKA @ACHATA OXeQIAOMOU TTOU
TTapdyovTal gival EAaQPUS ouvTNPENTIKA OTTWG £0€1IEQV CUYKPIOEIS QUTWV JE
TA AVOAUTIKA TTOU TTAPAYOVTAl ATTO TNV PEIWTIKI OXE0TN TNG EPEUVAG.

H dnuooicuon kAgivel ye pia avakepaAaiwon OAwv 6cwv £xouv avapepBei,
TovifovTag yia AAAN pia @opd TNV uwnAn €€dptnon Tou cuvteAeoTr V/H atréd
TNV TTEPIOBO, TNV ETTIKEVTIPIKN ATTOOTACN KOl TIG TOTNKEG OUVONKESG TNG
TTEPIOXNS Kal TNV aoBevr €€dpTnon Tou atrd 1o HEYEBOG TOU OEICUOU Kal TOV
MNXQVIOPO TOU PHYUATOG.

) NOITTEG epyaoieg

Vertical/Horizontal ratio for strong ground motion in the near field and
soil non-linearity by G. Mohammadioun, B. Mohammadioun, 11" WCEE
(1998)

H epyacia autr], a@ou JIaTTIOTWVEl TIG HMEYAAEC ETITAXUVOEIG TTOU €XOUV
TTapatpenBel o€ OEIOPOUG, Of TTEPIOXEG KOVIA OE OEIOHIKWG EVEPYA
PriYMOTO  ETTIKEVIPWVETAI OTnV  OIAQOPOTIoiNcn Tou MPeEyEBOUGC TN
KATOKOPUPNG CUVIOTWOOG avaAoya e TO £00QOG Kal KUPiwg avaloya pe
TNV pNXaviki aviox Twv €dd@wyv. Xwpig va TTPOTEIVETAI OUYKEKPIKEVN
A0on, ouviotdtal n  uloBétnon yia To 00 £Da@OC  DIAPOPETIKWV
OUVTEAEOTWYV QAOCMATIKAG €ViOXUoNg yia TNV opICOVTIO KAl KATaKOpU®N
OUVIOTWOO TOU CEIoHOU.

Kaitol A TTapatiipnon autn €ival Aoyikn n EAEIYn OUYKEKPIYEVNG TTPOTACNG
agivel To BEua avoikTo.
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Contribution of vertical ground motion to the damage of R.C.
buildings by A. Ghobarah, A.S. Elnashai 11" ECEE (1998)

Ao TNV BewpnTIKA QUTA €pyacia Kal XPNOIMOTTOIOVTAG KATAYPAPES aTTd
TTPAYMATIKOUG CEICHOUG BIATTIOTWVOVTAl Ta €ENG:

— H katakdépu@n ouvioTwoa ETTIOEIVWOVEI ONUAVTIKA, avaAoya PE TNV
évraon TnG BERaIA, TNV CEICUIK CUUTTEPIPOPA KTIPiWV ATTO OTTAICHEVO
OKUPOOEUD. ZUYKEKPIPEVA EAATWVETAI N TTAACTIMOTNTA EVW QUEAVETQI
TO00 N OIAPOPETIKN METAKIVNON TTAQKWY 0pO@wV 000 Kal TO ETTITTEOO
TwV BAABWV.

— AlamoTwenke £1Tiong pia peiwon TG avtoxng MEXP! 20% Kabwg Kal pia
MEiWON TNG TIUAG TOU BEiKTN CUUTTEPIPOPAS g KaTd 30%. H kataképuen
OUVIOTWOO TTPOKAAECE €TTiONG aAAayEG TOOO OTNV KATAvour 00O Kal
oTn S1ad0XIKN EMPAVION TWV TTAACTIKWY apBpWoEwWV.

MpokeiTal yia pia eQappiyr Twv I0€WV KAl OKEWEWV TTOU €XOUV AVATTTUXOEI
oTnV TTponyoupevn epyacia Tou Elnashai. H tmmapoucioon OuyKekpIPEVWYV
QPIBUNTIKWY EKTINACEWY TNG ETTIPPONG TNG KATAKOPUPNG CUVIOTWOAG Eival
MEV onNUaVTIKl aAA& TTPOG TO TTOPOV TTOAU HEPOVWHEVN yia XpAon o€
KAvoVvIOTIKEG — DIOTAEEIG. Xpelddetal  ammapaitnTad KAl TTEIPAUATIKN
emBepaiwon.

Structural response considering the vertical component of
earthquakes by A.R. Salazar, A. Haldar, (1999)

MpokeiTal yia pia BewpnTiK €pyacia oTnv OTToia n TTPAYUATIKI ETTIPPON
(MEOW MPN-YPAMMIKAG avaAuong OTO XPOVO) TNG TAUuTOXPOVNG TTAPOUCiag
opICOVTIOG KAl KATAKOPUPNG OUVIOTWOOG TOU OEIOUOU OUYKPIVETAl WE TIG
OXETIKEG OlaTaEelc TOOO TOU ApegpikAvikou 0600 Kal Tou MegIkavikou
Kavoviopou.

Ta amoteAéoparta €ival TOOO OUYKEXUUEVA OO0 Kal avTiQaTIKA. AAAoU o
évag kavoviouogeivar ouvinpnTikOg, aAAoU o AGAAoG, aAAoUu o €vag
KQAVOVIOUOG gival avac@aAr Kal aAAoU o AANoG. To PJOvo onueio 0TO OTT0I0
UTTAPXElI CUPQWVIa gival 0To OTI KAl 01 BUO KAVOVICUOI UTTOTIHOUV GNUAVTIKA
TNV E€MPPON TNG KATAKOPUPNS OUVIOTWOAGS yia AOyoug Tng KABETNG TTPOg
TNV opIfovTia ETMTAXUVON HEYOAUTEPOUG aTmd TO TIEPIBONTO 2/3 TWwV
Kavoviouwv.

To Baocikdé ouuTtrépacpa TwV Ouyypa@éwv Eeivar 6Tl T0 B€ua artaiTei
TTEPIOOOTEPN MEAETN Kal OTI oI Kavoviouoi xpeidlovtal pIfIKf avaouvTagn.

Observed spectral characteristics of vertical ground motion recorded
during worldwide earthquakes from 1957 to 1995 by Y. Bozorgnia, K.
Campbell, M. Niazi, 12" WCEE (2000)

Exeivo TTou TTpétrel va ocuykpartnBei ammd Tnv gpyacia auth, Kal Ba eival
XPNoINo TOOO yia TOV OXEDQIOOPO MIAG TTEIPAUATIKAG  €PEUVAG  TNG
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KATAKOPUPNG OUVIOTWOOG 000 KAl YIO TIG OXETIKEG HUE TNV KATAKOPU®N
OUVIOTWOO KAVOVIOTIKEG OIATAEEIS Eival TO €ENG:

O Aoyog Twv @aopatikwv atrokpioewv (V/H) oTig duo digubuvoelg gival
MEYIOTOG OTIG MIKPES TTEPIODOUG Kal PUTTopEi va @Tdoel TNV TIuA Tou 1.5 (avri
Tou TTEPIRONTOU 2/3 Twv Kavoviopwv) yia Tepiddoug 0.1 sec. AvriBeta yia
MEYAAEG TIHEG TNG TTEPIGdOU O HEYIoToG V/H AGYOog atravTaTal € CUUTTaYN
Bpaxo e péyiotn Tipn 0.7. Tevikd TTaviwg o Adyog V/H yia trepidédoug 0.3
€w¢ 2.0 sec gival 0.5 n kal HIKPOTEPOG.

evikd auTh n epyacia eTRERAILOVEI TIG ETTIKPATOUVTEG ETTI TOU BEPATOG TNG
KATOKOPUPNG OUVIOTWOAG ATTOWEIG AAAd, Kal TOUTO €ival Aiav onuavTiko, TIg
OUYKEKPIMEVOTTOIET KAl apIBUNTIKA.

Seismic behaviour of a reinforced concrete building due to large
vertical ground motion in near-source region by M. Kikuchi,_K. Dan, K.
Yashiro, 12" WCEE (2000)

H BewpnTIKr auTrh €pyacia, KAITol XPnOoIUOTIoIEiTal TO BewpnTIKO UTTORaBPO
NG epyaciag Tou Elnashai (1997) kataAnyer o€ TeAeiwg avrtiBeTa
aTroTeEAéOUATA KAl CUPTTEPACHATA aTr'OTI N avTioToixn Tou Elnashai oto 11°
ECEE (1998) kabdoov kataAfiyel o1 akdun Kar n  éviovn KABETn
OUVIOTWOQ, OE TIEPIOXEG KOVTA O€ evepyd PAYUOTA, €XEl TTOAU MIKPA
emppon oTig PAABeG Tou dopnuartog. BéBala o1 ouyypa@eig kpatouv pia
EMQUAAEN (xpnoidoTroioav éva POvo TUTTO KTIpiou Kail ®Uo0 POvo TTnyEG
oelopIKwy dedouévwy — El Cento kal Kobe) kai TTpdTelvouv Tn ouvéxion Tng
£PEUVAG YIa DIAQOPETIKOUG TUTTOUG KTIPIWV KAl TEIOUIKWY OEQOUEVWV.

Eival @avepd o1 o1 avTipdoelg autég PTTopei va AuBouv, i TouAdxioTov va
apxioouv va Auvovtal, uovo HE €va KATAAANAO €pyaoTnpiakd TTPoOypauud
QOKIMWV.

Tests on low ductibility RC frames under high — and low - frequency
excitations by S. Quek, C. Bian, X. Lu, H. Xiong (2002)

Edw €xoupe pev TTeipapatikn epyacia aAAd Ox1 Kai TNV TTo KATaAANAn yia
TN Xwpa pag KabBoéoov agopd TTAQICIA KAl KOTAOKEUEG TTEPIOPIOHUEVNG
TTAQOTIMOTATAG YIA VIO TTEPIOXEC XAUNANG oeIouIKOTNTOGS. [ap’dAa autd ol
OOKIUEG €XOuv T onuacia Toug KoBwg e@apudéodnkav opIfOVTIEG
emraxuvoelg amd 0.2 ewg 1.2 g kal katakdpueg atmd 0.4 ewg 0.6 g. O1
OOKIUEG PBaOIKA £ylvav  LeXwPIOTA yia opICOVTIEG Kal LEXWPIOTA yia
KATAKOPUPEG ETTITAXUVOEIC KAl JOVO OE Hid TTEPITITWON YIA TOV OUVOIAOHO
Kal Twv dU0. AlamoTwonke, OTTWS ATAV AAAWOTE avapevouevo, 0TI EQOOOV
n PNYMATwon TIAPOUEVEI TTEPIOPICPEVN TA EVTATIKA MEYEBN ammd TNV
ouvOlaouévn Katattovnon Oev dIaPEPOUV aTTO TOV CUVOIAONO TWV ETTI
MEPOUG EVTATIKWYV MEYEBWYV TTou TIpoKaAouvTal oTrd TIG HEPOVOPEVEG
KATOTTOVAOEIG.

Exeivo 1TOU €ival onuavTikd, Kal €ixe Tapatnenbei TouAdxioTov BewpnTiKA
Kal atrd TTPONYOUHEVOUG EPEUVNTEG, €ival TO YEYOVOG OTI, 000 QUEAVEI N
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pnyMaTwaon (.. yia opifovtia emtéayxuvon 0.8 g) n Tapapdpewaon Teivel va
OITTAQCIOOTEl OTNV TTEPITITWON TNG OUuVvOIaOUEVNG KaTatrévnong. Touto
OUVETTAYETAI Pia €vTovn PEiwon TNG akawiag (KUpiwg) Kal TNG avioxng Trou
Ba TmpEtel va An@Bei uTTOWN OTNV  QVTIMETWTTION TNG KATakOpueng
OuVIOTWOOG, aAAG €ival SUOKOAO va TTOCOTIKOTTOINOOUV e BAcn dia kai
MOVO QOKIUN, Kal O POPEWV HE MEIWPEVN TTAACTINOTNTA.

AlamoTwenkKe €1miong OTI N KATAKOPUPN CUVIOTWOO ETTIBAPUVEI GNPAVTIKA
TIG OOKOUG KAl T UTTOOTUAWMATA KOl UTTOPEI VO €XEI OUOUEVEIG ETTITITWOEIG
O€ QOPEIG TTOU £Xouv OXEDIOOTEI KUPIWG yia gopTia BapuTnTog.

Emonuaiverar 61 n diatmioTwon auTtr, TTou €xel emonuavoei kal atrd
GANOUG  €peuvnTEG, €XEl 0ONYNOEl  OPIOPEVOUG  KAVOVIOUOUG  OTnVv
QVTIMETWTTION TOU QAIVOUEVOU TNG KATOKOPUPNG CUVIOTWOOG TOU CEICHOU
MEOW MI0G auéopEiwong TwWV Povihwy @opTiwy, dnAadn Tou 18iou Bdpoud.
H troooTikoTroinon BERaIa autr TNG QUEOUEIWONG TTOPAPEVEI ACAPNG.
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1.2°

H emidpaon Tng KATAKOPUPNG CUVIOTWOOG TOU OEICHOU OTIG
YépupEg

H 110 ouo1wdn AVTILETWTTION TOU BEUATOG AuToU €XEl Yivel ATt TV oudda
Twv Button, Colman, Cronin kai Mayers TTou TTapouaiacayv TV Epyacia
TOUG TOOO o€ Mia TeEXVIKN €kBeon TO 1999 600 Kal 0€ pia ETTIOTNUOVIKN
onuoaicuon 10 2002. O1 dUO AUTEG TTAPEPPEPEIG EPYATIES TTOU
TTAPoUaIAlovTal Kal OXOAIAlovTal TTAPOKATW £XOUV TO IDIITEPO
XOPAKTNPIOTIKO OTI KATAAIYOUV O€ OUYKEKPIUEVEG KAVOVIOTIKEG TTPOTACEIG,
Bdon Twv otroiwv gival N AWn uTTOWn TNG KATaKOPUPNG CUVIOTWOOG HECW
€VOG ouvTeAeoTH augopeiwaong Tou 10iou Bapog TTou e¢apTdTal atro TO
£€0a@og, TNV amréoTacn atrd To PryHa, TO SOUIKO HEAOG TTOU €EETACETA
(BGBpo A @opéag) Kal TO UTTO £EETACT EVTATIKO HEYEBOG (agovikA duvaun,
POTTH, TEUVOUCQ).

Eival TadvTwg augloonueiwTto 10 yeyovog 0TI oTnV TOOO0 CNUAVTIKH auTh
epyacia Ogv ETMIOEPKETAI WG KABOPIOTIKOG TTAPAYWY 0 POAOG TwvV
epedpavwy. Eival yvwoToé 611 £vag Baoikdg Adyog 1Tou dev £Xouv
TTapatnEnOei BAGRESG OTIC aVWOOUES YEQUPWYV AdYW TNG KATAKOPUPNG
OuVIOTWOOG gival n HEoOAGBIoN PETAEU avwdOUAGS Kal UTTOOOMNG OTIG
TTEPICTOTEPES TTEPITITWOEIG EAACTOPEPWY, | AVAAOYOU CUUTTEPIPOPAG,
epedpdvwy. Eikaletal 611 ye TNV TTAPEPUPOAN TWV EQPedPAVWV augaveTal N
I010TTEPIODOG O€ ONEiIo TTOU va BpiokeTal TTAéOV XaunAG oTov @BivovTa
KAGOO TOU @ACHATOG ATTOKPIONG TTOU QVTIOTOIXEI O€ KATAKOPUPN OEIOUIKN
dlEyepon. Oa ATav oKOTTIUN, oTn B @don Tou TTapdvtog £pyou, pia
EUTTEPIOTATWHEVN BEWPNTIKI KAl EpyaaTnpiakh diepelivnon TNG CUPBOANG
QUTAG TWV £QPEDPAVWV.

. Effect of Vertical Ground Motions on the Structural Response
of Highway Bridges by Martin R. Button, Colman J. Cronin and
Ronald L. Mayes — (1999), Texviki EkBson

2KOTTOG AUTNG TNG £PYaCiag gival va KaBopioel KATW ATTO TTolEG CUVOAKES N
KATakOpuU®n OuvIOTWOO TOU OCE€IOPOU €ival KPioIun OTOV OPIoUO TWwV
QATTAITOUPEVWY EVTATIKWV HEYEBWYV OTa oToIxEia yepupwyv. lNvetar avdAuon
o€ €va QVTITTPOOWTTEUTIKO OEiyua YEQUPWYV Kal €EAYOVTAl CUUTTEPACHUATA
yla 10 TOTE N dpdon TNG KATAKOPUYPNG CUVIOTWOASG TOU CEICUOU Egival
duvatdv va ayvonBei i oxi.

AvrimpoowmeuTiko Acgiyua l'spupwv:

EmAéxOnkav yia avdAuon o1 €§AG TUTTOI YEQUPWV:

1. 2UVEXNG YEQUPA OUO AVOIYUATWY ATTO TIPOEVTETAUEVO OKUPODEUA —
dlatoun KIBwTIoEIdAG. To KaTtdoTpwa edpdleTal o€ dUo aKPORabpa

EVW EVOIAPEDT O€ QUTA UTTAPXEI EVA OKEAETIKO UTTOOTAPIYHA
ATTOTEAOUNEVO ATTO TPEIS OTUAOUG.
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2. 210NpPd yEQuPa TPIWV AVOIYUATWY JE CUPHEIKTO KaTdoTpwpa. Ol
oTNPIEEIS TNG YEQUPAG TTEPIAaPBavouv duo akpdBadpa atrAig
£dpaong kal duo Toixwpata eowTepIKE. OAeg o1 0TnpIgEIS gival AogEg
Katd 25° wg Tpog TNV KABeTN dicuBuvan atov d&ova Tng yépupag. H
Bepeliwon yivetal TTAvw o€ okKANPO Kai uyin Bpdxo.

3. MEQupa evog avoiyuaTog JE KATAOTPWHA ATTOTEAOUUEVO ATTO 8
I0QTTEXOVTEG TTPpOKaTaoOKeUaopéveG AASHTO dokoug. Ta akpofadpa
éxouv Ao&aTnTa 28° w¢ TPo¢ TNV KABETO aTOV Aova TNG YEPUPOS
EVW TTEPAV TWV £QEdPAVWYV UTTApXoUV shear keys (KAeIdIG
dIATUNONG).

4, EQupa TPILV AVOIYHATWY, KIBWTIOEIOOUG SIATOMNNG TPIWV KUWEAWV
1T OTTAICUEVO OKUPOBEUA. Ta dUO ECWTEPIKA UTTOOTNPIYUATA TNG
yé@upag atroteAouvTal atmd duo KUKAIKOUG OTUAOUG PE apBpwTh
ouvdeon o€ TTEDIAQ.

5. EQupa evvéa avolypaTwy. H diatopr TnG avwdouAg aTToTEAEITAI
Ao TE00EPIG O10€PEVIEC OOKOUG PE OUMMEIKTO KaTdoTpwia. OAa Ta
UTTOOTNPIYMOTA TNG YEQPUPAG CUUTTEPIAAUBAVOUEVWV TWV
akpoBA&Bpwyv gival KATAOKEUAOTPEVA OTTO OTTAIOUEVO OKUPOBENQ KAl
BepeNlwpéva og o1depEvious TUTTOU H TTaCOAAOUG.

6. épupa 3 avolyudTwy, KIBwTIOEI®OUGS dIATOUNAG TPIWV KUWEAWYV aTTO
oTTAIopévo okupOdepa. H Fépupa epgavilel kuptodtnTa 104° WG TTPOG
TO OPICOVTIO ETTITTEDO EVW €ival OePueNIWPEVN OE PN OUVEKTIKO
£0a¢Qog.

Ipauuikn EAaocrikny AvdAuon

Kai o1 £€€1 yépupeg avaAubnkav pe Tn péBodo Twv Paoudtwy ATTOKpIONG YE
TTOMEG  €I0QYOUEVEG  TTAPAUETPOUG OTIWG Tov  TUTTO  €0AQPOUG, TNV
ETTIKEVTPIKI OTTOOTACN TOU OEIOPOU Kal To PEyeBOg auTou. EmitTpdoBeTa ol
vépupes 1,4 & 5 avaAuBnkav kal pe TN pEBOSO Twv XpovoloTopiwy (time
history analysis) pye Tnv €icaywyr uttd KAiJOKA ETTITAXUVOIOYPOPNUATWV.
OAeC o1 YPAPUIKEG DUVAMIKEG aVAAUCEIG £yIVAV UE TO EUTTOPIKO TTPOYPAUMO
SAP2000.

EmAéxOnkav duo péBodor availuong (Pacuariky AvdAuon — MéEBodog
OAokAApwaong XpovoioTopIWY) Yia va Yivel oUyKpIon PETAEU TOUG Kal va
dlammoTwOEel N aglomoTia TNG PaACUATIKAG avAAUoNnG TToU €QapUOOTNKE O€
OAeg TIG YEQuUpEGS. MapaTtnpRBbnke OTI N @acpaTikh avaAuon eival g Béon Pe
MEYAAN akpifeia va avamapacTiogl TNV ETMIPEONR TNG KATAKOPUYPNG
OUVIOTWOOG 0€ OUVOETEC TPIOOIAOTATEG YEPUPES UTTO TPIOOIACTATN CEICHIKN
Olépyeon aPoU Ta ATTOTEAEOUOTA TWV OUO HEBODdWYV CUVEKAIVAYV.

Katd tnv avdAuon (Paouatikry o€ OAEG TIG YEQUPEG) WETPABNKAV TTOIKIAG
EVTATIKA MEYEON Kal MPETATOTTIOEIG, OTTWG KOTAKOPUPEG, OIAUNKEIG Kal
EYKAPOIEG METATOTTIOEIC TWV EOWTEPIKWY QAVOIYMATWY, Twv BdAbpwyv,
KATOKOPUPEG TEUVOUTEG KAl POTTEG KAPNWNG KATAOTPWHATOG OTA EOWTEPIKA
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TWV avolyudtwyv aAAd Kal oToug oTUAOUG. Agv TTapaAei@Onkav €1Tiong va
METPNOOUV o1 agovik duvaun, N dlIauAKNG Kal eykapola Tégvouoa oTn Baon
TWV OTUAWV.

Ta amoTeEAEOUATA TWV QACHATIKWY AVOAUCEWV €P@aviCovTal JE TN HOpP®N
Tou ouvteAeoTh (3-2)/DL 1ou OXeTiCel TNV €mMITTPOOOETN €TMIPPON £CAITIOC
TNG KATOKOPUYNG OUVIOTWOAG Tou oOt€lopou (3 ouvIoTWOoEG Meiov 2
OpPICOVTIEG CUVIOTWOEG) TTPOG TNV aTTOKPION ATTO Ta VEKPA POVO popTia
(Dead Load). Mia TAeiada ypaenudtwyv Oivel Tnv €EApTnon Twv
TTPOAVOPEPBEVTWYV EVTATIKWY PEYEBWYV pE TN popen (3-2/DL) oe oxéon ue
TNV a1TéoTOON Yia dId@opa €idn edAPOUC, HEYEBN CEICUWY TaUuTOXPOVA Kal
yla TIG £€1 YEQUPEG. ETTITTAEOV 01 OUYYpPaPEiC OPIOBETOUV OTA YPAPAUATA TIG
ouvOnkeg kal Ta Opla  (TTepIBAANOUCEG) OTa oOToia n  €mpPPON TNG
KATOKOPUPNG CUVICTWOAG €ival EVTUTTWOIAKI ] agloonuEiwTn.

O vépupeg 4 & 6 avoAubnkav @ACMPOTIKG yia GAAN piIa @opa  ME
METABOAAOUEVN OKOUWIO KOATACOTPWHUATOS YIa va dIaTTIoTWOEl av UTTapxeEl
€€APTNON QUTAG ME TNV KATAKOPUPN OUVIOTWOO. AKOUQ Ol iDIEG YEQUPEG
avoAUBnkav kal pe METABANTEC ouvlnkeg BepeAiwong (EAAOTIKEG €wg
AeIToupyia  TTAAPNG  TTAKTWONG) KOl KATEypd®noav  Ta  OUVAMIKA
XOAPOKTNPIOTIKA TNG avAAuoNgG.

Ta ouptrepdopaTa OTA OTTOIO KATAAAYouv UOTEPA OTTO HEAETN Twv
ypa@nUATwWy aAANG KAl TWV EKTEVWV OTTOTEAEOUATWY TTOU €0wOoE TO
Tpoypapua SAP2000 yia 6Aeg TIG avaAUOEIG TTOU €yIvav €ival CUVOTITIKA TA

€gng:

v'OI yépupeg TOU TTapoucialouv  TO  PEYAAUTEPO  TTOCOOTO
IDIOMOPYPIKAG MACAG va KETal OTO €UPOG TNG MEYIOTNG KATAKOPUPNG
QAOUATIKNAG ETITAXUVONG dEXOVTAl KAl TNV UEYAAUTEPN ETTIPPON ATTO TNV
KATAaKOPUPn OuVIOTWOO TOU OEIoUOU.

vTa ypagAuata Ta oTroia  £3woav Ol YPAUMIKEG EAAOTIKEG
QPAOUATIKEG AVAAUCEIG UTTOPOUV va atroTeAéoouv 0dnyod yia TNV ATToQuyn
TNG avAaykng TNG €I0AYWYNS TNG KATOKOPUEPNG CUVICTWOOS TOU OEIOHOU
otnv avaAuon. To Tignua woTéoo €ival va TTPOCAULAvovTal Ta VEKPO
QopTia pe éva ouvrteAeoTy TTou Oivetal amd Tnv TTEPIBAAAouca  KABe
YPA@AUATOG OTTWG TNV OXEdiaoAV Ol CUYYPAYEIG.

v'QoT1600 yia Tov KaBopiopd Twv OuvdApewv oxedlaopol ue TNV
TTPOOAUENON TWV VEKPWY QPOPTIWV HECW €VOG OUVTEAEOTH VIO MIKPEG
ETTIKEVTPIKEG aTToO0TACEIC KATW atmd 10km kail yia peyédn ceiopol TTavw
atd 6,5 Richter trapouciadetal TTPORBANPA MIAG KAl O CUVTEAEOTAG TTAIPVEI
TTOAU PEYAAEG TIMEC €wWG TNV TIMA 1.9. & QUTEC TIC TTEPITITWOEIG KPIVETAI
0pBOTEPO va €1I0AyETAl N KATAKOPU®N OuvIOTWOO TOU OEIOPoU OTnv
avadAuon atrod To va yivovTal atTodEKTOI TOOO PJEYAAO!I TTOAAATTAQCIAOTEG TWV
VEKPWYV QOPTIWV.

v'H amoékpion Twv YeQUPWY Katd To opIfovTio emimedo Oev
ETTNPEACETAI CNUAVTIKA ATTO TNV KATAKOPUPN CUVIOTWOA.
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v'O1 ouyypageic Tovifouv OTI 01 GUYXPOVOI KAVOVIOUOI TTPETTEl va
OTAPATAOOUV Va Bewpouv OTI N KATAKOPUPN CUVIOTWOO Eival n ion Ye Ta
2/3 ¢ opifovTiag. Kai autd yiati épeuveg Twv Abrahamson and Silva
€deicav o1l vai pev 10 “Pdopa 2/3” divel ouvTnpnTika amoTeAéoPaTa OTO
KATOKOPUQPO EVTATIKA MEYEBN KATAOTPWHATOG GAAG OTO afOVIKO @QOPTIo
BaBpwv dev TTpooeyyiCel KABOAOU CWOTA TNV TTPAYUATIKOTNTA.

v'H peiwon TG akauyiag Tou KATaoTPpwHaTog Adyw pnyHaTwong
MEIWVEI TNV ETTIOPAON TNG KATAKOPUPNG OUVIOTWOAG.

v'H ypAyopn a@iEn Tou KUPATOG TNG KATAKOPUPNG OUVIOTWOOG deV
Ocixvel va €xel 101aitepn €Tidpacn oTn OUVAUIKY CUUTTEPIPOPA  TWV
YEQUPWV.

v EUOkaumiTeg  BepeMiwoelg  divouv  UEYAAUTEPOUG  OUVTEAEDTEQ
eEVTaTIKWV peyeBwyv (3-2)/DL 1TOU Onuaivel 0TI UTTOQEPOUV ATTO  ThV
KATOKOPU®N CUVIOTWOO Tou aelopou. O1 TTARPEIC TTOKTWOEIS BEPENIWTEWY
wOoTO00 Oivouv HEYOAUTEPEG ATTONUTEG TIMEG EVTATIKWY MEYEBWV  O€
TPIOOIACTATN CEIOWIKA GOPTION.

Mn rpauuikn AvdAuon

H vépupa 6 avaAuBnke & pn ypauuika egaitiag TnG euaiobnaiag tng otnv
EMMPPONA TNG KATAKOPUPNG CUVIOTWOOS TOU OelopoU. MNMAAOTIKEG apBpwoEIg
EMTPATTNKAV OTAV KOPUQPN Kal 0Tn Baon Twv B&Bpwv evw OAa Ta utTOAOITTA
OTOIXEIA TNG YEQUPAG CUMTTEPIAANPBAVOUEVWY TWV OTOIXEIWV BgpeAiwong
0ev emTpdtmrnkav va dlappevloouv. [a Tnv Pn  ypauuikl avdaAuon
Xpnoluyotroinénke 1o mpoéypauua ANSR-II.

A6 Tn ouykpion TNG YPAPMIKAG (SAP2000) kai TnG MN YPOUMIKAS
avaAuong (ANSR-II) Trpoékuypay Ta €€1C CUUTTEPACUATA:

v'H Onuioupyia mAaoTIKWV apBpwoewv ota PdOpa dev aAAdlel
ONMAvVTIKA TNV  €MTTPOCOETN ammoOKpIon  €EQITiIOG  TNG  KATAKOPUONG
OUVIOTWOOG O€ OXEON ME TNV TTEPITITWON TTOU AVEAAOTIKA Qaivopeva dev
AapBavovTtal utTown.

v'H diammiotwon 61 ‘n geiwon TNG AKAUWIag TOU KATAOTPWHATOS
AOYW pnyuATWOoNG KAtd Tn JIGPKEID TOU OEICUOU TTEPIOPICEI TIG ETTITITWOEIG
TNG KOTAKOPUPNG OEIOPIKNG dpAong’ ouvexilel va 10XUEl akOPa Kal oTav
TTAAOTIKEG apBPWOEIG dnUIoUPYyoUVTal OTOUG OTUAOUG.

v ZupTtrepIAauBAvVOVTaG PN YPAUMIKA CUPTTEPIPOPA OTOUG GTUAOUG N
OEIOMIKN atTOKpIon KATA TO OpICOVTIO €TTITTEdO €TTNPEACETAl TTAPA TTOAU
TTaPOAO TTOU 01 OPICOVTIEG JETATOTTIOEIG BEV AAAAGCOUV ONUAVTIKA.

v O1 ouvteAeaTég (3-2)/DL €ivail Aiyo peyaAuTepol aAAd Bacikd ol idlol

TO0O0 yIa TN YPAPUIK 000 KAl TN PN YPAMMIKI avAAuon TNG OUYKEKPIYEVNG
YEQUPOG.
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o Effect of Vertical Motions on Seismic Response of Highway
Bridges by Martin R. Button, Coleman J. Cronin and Ronald L.
Mayes — Journal of Structural Engineering / December 2002

Auti n Onpooicuon (£to¢ 2002) ouoiaoTikG Ot OlOPEPEl WG TIPOG TO
TTEPIEXOUEVO TNG aTTO TNV Trponyouuevn (étog 1999). ATAG cival 0
TEPIANTITIKA KAl Ol CUYYPAQEIG TOViICOUV POVO TA CUMPTIEPACHOTA TNG
EPEUVNTIKNG TTPOOTTABEING XWpPIG va avagépovtal KaBoAou o€ €IdIKES
AETTTOMEPEIEG, OI OTTOIEG OUTWG 1 AAAWG £Xouv avagepBei TTapatTdvw oTnv
TTPWwTN dnuooicuon 1o €106 1999. QOTA00 TA TTOIOTIKA XAPAKTNPIOTIKA TWV
eCayopévwy gival Mo oAOKAnpwuéva.

Kat’ apxdg yivetal ava@opd oTa XapakTnpIoTIK& TNG Kivnong Tou €5GPoug.
ToviCetal n ypriyopn A@IEn Twv KUPATWY TNG KATAKOPUPNG OEICMIKNAG
Opdong MeE MIKPR) TTEPIOdO O€ OXEOn ME TIGC OPICOVTIEG OPACEIC EVW
ONMEIWVOVTAI KAl Ol dIAPOPES TWV PACHUATWY ATTOKPIONG TNG KATAKOPUPNG
Kal opI{OVTIWV CUVIOTWOWY TOU CEIOPOU. Ava@EpeTal OTI OTAV TTEPIOXN TWV
MIKpWV TTEPIGOWYV TNG TaENG Tou 0,10sec 1o KATakOpUYo QACHa aTTOKPIoNG
MTTOPEI va CeTTepVA TIG TIMEG TOU OPICOVTIOU PACHATOC OTAV Ol ETTIKEVTPIKA
ATTOO0TACN TOU OEIoPoU gival JIKPA. AVTIOETa yia PEYAAEG ATTOOTACEIG Kal
yla TTEPIOOOUG PEYOAUTEPEG TWV 2Sec Ta QACPATA KATAKOPU®NG KAl
opICOVTIOG KivnoNG OCUMTTITITOUV. 2UVETTWG N XPrnon Tou Kavéva Trou
avadeIKvUOUV Ol TTEPICOOTEPOI KAVOVIOUOI OTI TO KATAKOPUPO QACua
aTTOKPIoNG IooUTal PE Ta 2/3 TOU 0pPICOVTIOU BEV gival aTTOAUTWGS 0pBr agou
TTaPATNEOUVTAl Ol TTPOAVOPEPOEIoEC ATTOKAICEIC Ol OTTOIEC OTIC MIKPEG
TTEPIOOOUG gival TTAPA TTOAU PEYAAEG.

2Tn OUuvEXela Yivetal AOGYoG yiO TO QVTITIPOOWTTEUTIKO Otiyua Twv £EI
YEQUPWY, TA XOAPAKTNPIOTIKA TOUG KOl TA MOVIEAQ TOUG  OTTWG
onuioupyndnkav oto Tpdypapua availuong SAP2000. MNa Tnv e@apuoyn
NG QAOMATIKAG avAAuong yivetal €10IKr Pveia Ot Ta opIfOvTia @acuaTa
QTTOKPIONG TTOU  €QAPUOOTNKAV TTPOEKUYAV ATTO  EUTTEIPIKEG  MEIWTIKEG
oxéoeig Twv Sadigh and others kai Abrahamson and Silva. MapdAAnAa
TA KATOKOPUPA GACUATA OTTOKPIONG TTPOEKUYWAV ATTO Ta OPIfOVTIA PE TOUG
V/H ouvteAeoTég Tou Silva.

O1rwg kal otn dnuoacicuon Tou 1999 €101 KAl €dwW YiveTAl EKTEVNG avapopd
OTA ATTOTEAEOPATA TNG QOACUATIKAG AVAAUONG KE OAEG TIG TTAPAUETPOUG TTOU
eloaxbnkav. Or1 TTapAueTpol  TrEPIEAGUPBavay  PETABANTEG  ETTIKEVTPIKEG
QTTOOTACEIG, MEYEDN CEICUWY Kal TUTTWV £dapwyv. Kdbe yépupa avaAubnke
ME OUO TTEPITITWOEIG POopPTiwy, a) he TN diodidoTaTn opIfovTia dpdaon Kai ()
utté TPIoOIAOTATN CEICWIKA KaTatmrévnon. MeTpAONKe pia PeyAAn TToikiAia
Q1T METATOTTIOEIS KOl EVTATIKA HPEYEBN T OTToia TTAPOUCIACTNKAV HE TN
MOP®N YPa@NUATWY O€ ouvdpTnon ME TNV ETTIKEVIPIKA ATTOOTACH. 2T
ypaenuata Ta eviatikG peyédn (agovikd @opTtio PaBpwv, KATT) Oev
ed@aviCovral Pe TNV atmOAuTn TIWA TOUuG OAAG UE TO YVWOTO ouvTeEAEOTH (3-
2)/DL yia va TOVIOTEI n €TMIPPON TNG KATaKOPUPNG CUVIOTWOAG TOU OEI0HOU
& av auTh yTropei va ayvonBei 1 oxi.
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Akoua ToviCetal n eTTidpacn TNG METABANTAS OKAUWIOG TOU KATOOTPWHATOG
KAl TNG EeUuKapyiag Tng OeheNiwong OTn OEIOUIKA CUPTTEPIPOPA  TWV
yepupwyv 4 & 6. O1 avaAuoelig oAoKAnpwvovTal PJE TN YN YPAPMIKA avaAuon
NG YEQUPOG 6 yIa va dIaTTIOTWOEI N TuXouod ETTIPPON TTOU PTTOPEI va €XEI N
dnuioupyia TTAACTIKWY apBpwOEwWY OTOUG OTUAOUG OTN OUVOAIKA CEICHIKN
QATTOKPION TNG KATOOKEUNG.

O1 ouyypageic KAgivouv Tnv dnuoaicuon Toug JYE Ta €ENG cupTTEPAOUATA,
TTOU AVOUEVOPEVA OE DIAPEPOUV KATA TTOAU PE AUTA TNG £PYACiAg TOUG TO
1999:

v'H emppon TNG KATakdpuPns CUVICTWOAS AUEAVEl ONUAVTIKA OTav
N YEQUPA EYKEITAI KOVTA OAOEVA Kal TTEPICOOTEPO OE PHYMQ.

v Ol TIUEG TWV EVTIATIKWV HEYEBWY TNG opIlovTiag atmokpiong Oev
ETTNPEACOVTAI ONPAVTIKA OTTO TNV KATAKOPUPN OEIOHIKA dpdon.

v Ta ypagruarta TTou Traprxbnoav kard tnv epyacia mapéxouv DL
TTOAQTTAQCIACTEG TTOU UTTOPOUV VA avaIpECOUV JE OTTAR TTpocau¢non Twv
VEKPWYV QOPTIWV TNV avAayKn €10aywyng TNG KATOKOPUPNG OUVIOTWOOG OTNV
avaAuon. QoT1déo0 yia HIKPEG ATTOOTACEIC TNG YEQUPAG OTTO TO PryMa
(AiyoTepo amd 10 - 20km) kpivetal opB6 va avaAubei n yépupa Kal hJE TV
KATakOpuU®n OuVIOTWOoO TOU CeIohoU TTapd va XpnolgotroinBouv TTapd
TTOAU peydaAol TToAAatTAaciooTEG DL.

v'OI yépupeg TOU Trapoucidlouv TO HPEYOAUTEPO TTOC0GCTO
IDI0PMOPPIKAG HAlaG va KeiTal OTO €UPOG TNG MEYIOTNG KATAKOPUPNG
QPACMATIKAG €TITAXUVONG OEXOVTal KAl TNV MEYOAUTEPN €TTIppor amd Tnv
KATOKOPUQN CUVIOTWOO TOU OEIOUOU.

v' Ol TINEG TWV EVTATIKWVY HEYEBWV QACUATIKAG avaAuong OTTwG
TTPOKUTITOUV aTTO OPBOAOYIOTIKA KATAKOPUPA QACHATA ATTOKPIONG MTTOPEI
va gival £wg Kal 40% PeyYaAUTEPES 1 MIKPOTEPES ATTO AUTEG TTOU ATTOPPEOUV
ammdé avdAuon pE KATaKOPU@A @ACUATa aTTOKpIonG ica ue Tta 2/3 Twv
opICOVTIWV.

v'H ypAyopn &@iEn Tou KUPATOG TNG KATAKOPUPNG CUVIOTWOOG dev
Ocixvel va €xel 101aiTepn €Tmidpacn oTn OUVAMIKA CUMTTEPIPOPA TwV
YEQUPWV.

v'Mn ypPOUMIKA CUPTTEPIPOPA TwV CTUAWYV €TTNPEACEI TNUAVTIKA TNV
aTTOKPION TNG KATOOKEURG o1rd opIfdvtieg Opdoelg TTapOAo TTou Ol
METATOTTIOEIG TTAPAUEVOUV TTEPITTOU Ol iDIEG.

v'H kataképu@n ouvioTwoa Tou oeiIouoU Oev eTTNPeddel apKETA TIC

TIUEG TWV OPICOVTIWV EVTATIKWY PEYEBWYV TTapd Tn dnuioupyia TTAACTIKWV
apBpwoewWV O0TOUG OTUAOUG.
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1.3

KavovioTikég dlatageig

210 Mapdptnua A TTapoucidfovtal Ta ATTOCTIACHATA TWV KUPIOTEPWV
KQVOVIOUWY TTOU aVa@EPOVTAl TN KATOKOPUPN CUVIOTWOA TOU OEICUOU.
2UYKeEKPIPEVA, TO Mapdptnua A TTEPIAAUPBAVEI TA OXETIKA ATTOOTTACHATA
atré Toug Kavoviououg:

EAK 2000

Eupwkwdika 8 Mépog 1 — lMevika kai KTipia

Eupwkwdika 8 Mépog 2 — [Epupeg

Odnyieg YINEXQAE yia Tov AvTioelopikd Zxedlaoud Me@upwv
SEAOC

International Building Code 2000

UBC

CALTRANS

NAéyw NG onuaaciag Kal oTroudaldTNTAG Toug, oTo Mapdptnua A £xouv
€TMONG TTEPIANPOEI KAl 01 AVAAUTIKEG KAVOVIOTIKEG TTPOTACEIG, VIO EQAPUOYN
o€ YEQuPEG, TNG opddag Twy Button, Colman, Cronin kal Mayers kaBwg Kal
n TpoTacn Tou AASHTO OXETIKA PE TNV KATAKOPUPN CUVIOTWOA TOU
O€IoMOU TTOU TTPETTEI VO AN@BEi uTTOWN o€ éva JOVWTHPA KAl TTOU TTEPIEXETAI
oTo “Interim guide specification for seismic isolation design” (2000).

A6 pia avaAuon Twv KavovioTikwy diatagewyv diagaiveral yia ueyaAn
d1aQOPOTIOINCN TWV KAVOVIOUWY PETALU TOUG KUPiWG o€ OTI apopd TO
@Aaoua TnNG Kataképueng atrokpiong (atd 1o 0.50 ewg 10 0.70 TNG
opICOVTIOG) TNV TIKN TOU OEIKTN CUUTTEPIPOPAS OTNV KATAKOPUYPO £vola (aTTO
1 €w¢ 0.50 Qhoriz) Kail TO TTOTE (TTAVTA, €VioTE, KABOAOU) Kal yIa TOV
OXEOIOOUO TTOIWV OTOIXEIWV (TTPOEVTETAUEVA OTOIXEIQ, TTPOBOAOI, PUTEUTA
UTTOOTUAWMOTA, £QEDPAVA YEQUPWYV, KATT) TTPETTEI va AngBEei utTdwn n
KATOKOPUQN CUVIOTWOO TOU OEIOUOU.

Eival aglommaparnpntod €mmiong 611 Aol kavoviopoi (17.X. Caltrans) d6€xovrail
TNV QVTIKATAOTOON TOU €AEYXOU OTNV KATAKOPU®N ocuvioTwoa atmd éva
éAeyxo o€ auénuéva n peiwpéva povipa @optia kal dAAol 6x1 (Eupwkwdikag
8). AMN\G kai gkeivol TTou TO dEXOvTAl dIAPEPOUV TOOO OTO HEYEBOG TOu
TTPOOoBETOU @opTioU OCO KAl OTIC OUVONKEG KATW aTmd TIGC OTIOIES
emTpETTETAI Pia TéTola diadikacia (éviaon o€iopou, améoTacn amd pAyua,
KATT).

Eivar Aoimtév @avepd, ammd pia €mokOTNON TwV KAVOVIOTIKWY OloTAEWV
OTl, O¢ avTiBeon ME TOUG TTOPAYOVTEG TOU OEICPIKOU OXedlOOPOU O€
opIfovTia katatmrovnon (emTtdyxuvon, @AoUd, OTTOKPION KATOOKEUWV,
ETMPPONA TWV IBI0UOPPWYV, BEIKTEG CUNTTEPIPOPAG, KATT.) OTTOU UTTAPXEl MId
YEVIKI TAUTION TWV JIOTACEWV TwV dIAPOPWY KAVOVIOUWY, OTNV TTEPITITWON
TNG KABETNG OUVIOTWOAG TOU CEICUOU | CUUBOAA Twv TTAPAYOVTWY AUTWV
QVTIMETWTTICETAI DIAQOPETIKA Kal gvioTe avtigatikd amd Kavovioud o€
Kavoviouo.
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XapaKTNPIOTIKI TNG PEUCTOTNTAG TWV KAVOVIOTIKWY BIaTALEWY OTa BEuaTa
TNG KATAKOPUPNG CUVIOTWOAG Eival N €CENIEN TWV OXETIKWV dIATALEWV OTOV
Eupwkwdika 8. 21ov 1oxvovta ofuepa Kavoviopuo xpnonuoTrolEiTal To
@Aaopa atmmokpiong oTnv opigovTia dl1euBuvon TTOANATTAQCIaoPEVO ETTI £va
MEIWTIKG ouvTteAeoT) 0.50 ewg 0.70 yia TrepIddoug <0.15g kar > 0.509g
avTioTolxa. ZTnv €kdoon Trou wnoiotnke Tov AtrpiAlo Tou 2004 kai Ba
apxioel va 1oxuel péoa oto 2005 1o0xU0UV Ta €ENG:

o O1 eClowoelg TTou opiouv Ta opICOVTIA KAl KATOKOPUQPA
@daoparta ammokpIiong ival ol idIEg PE TIG €EAG BUO dIAPOPEG:
- O €da@ikog ouvteAeotg S eivar mravra 1.0 yia Tnv
Katakopuen diEyepon.
- O OUVTEAEOTNG QPACUATIKNAG evioxuong PBo AauBdveral
icog pe 2.50 otnv opigévtia (OTTWG TTAAAIOTEPA) KAl
ioog pe 3.0 oTnVv KaTAKOPUEPN BlEUBUVON.

. 0 AOyog ayg/ag AapBaveral ioog pe 0.90 yia ogiopoug TUTToU 1
kai 0.45 yia o€iopgoug TUTTOU 2 PE TOUG OEIOPOUG TUTTOU 1 va
QVTIOTOIXOUV O€ PEYOAUTEPNG EVTAONG OEIOCUOUG KOl OE TTEPIOXEG TTIO
KOVTA OTO ETTIKEVTPO.

o yla Tov KaBopiopyd Twv TapauéTpwyv Tg, Tc kai Tp Trou
opiCouv TO KATaKOPUPO @Aacua AapBdavovTal o€ OAEG TIG TTEPITITWOEIG
ol idIEg TIYEG, aveEdpTnTa TOu £0AQOUG ) TOU TUTTOU TOU CEICPOU (Ol
TIUEG AUTEG TTEPIEPYWGS QVTIOTOIXOUV TTEPITTOU 0€ Bpdxo yia oeiopd
TUTTOU 2).

BAétToupe dnAadn OTI evw yiveTal pia TTPOCTTABEIO KATTOIAG CUCOXETIONG TNG
KABETNG CUVIOTWOOG JUE TNV ATTOOTACN OTTO TO £vEPYO PAYMA (MEYAAUTEPEG
TINEG TOU AOYOU ayg/0g YIO TOUG OEIOHOUG TUTTOU 1) 1) EAAEIYN OTTOI00BNTTOTE
OuUOoXETIONG TNG KATOKOPUYNG OUVIOTWOAG PE TO €00QOG TTOU E€ICAyETal
TWPA EPXETal Ot TIANPEN avTigpaon MPeE Ta MEXPI oOnuepa  dedopéva
(BewpnTIKG, TEKUNPIWOT, KAVOVIOTIKA). — EUTUXWG TO yEyovog OTI diveTal n
duvatétnta o€ KABe KPATOC va opilel Toug OIKOUG TOU TTAPAPETPOUG
QUBAUVEI TIG CUVETTEIEG PIAG TETOIOG AVTIQPATIKAG d1aTagng Tou Eupwkwdika
8 —
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2.1

Tekpnpiwon Tng dpdong TnG KATAKOPUPNG CUVICTWO NG TOU CEICHOU

Fevikd

O1 mrpoéo@artol oeiopoi TNG ABAvag (MNapvnBa 7-9-99) armrotéAecav pia
adIGWEUOTN TEKUNPIWON TOU @AIVOPEVOU Kal  TNG OUMPBOANG TG
KATOKOPUYPNG CUVIOTWOOG TOU OEICUOU OTIG KATAPPEUOTEIG TTOAAWYV KTIPiWV.
XapaKTNEIOTIKN €ival N OXETIKN UE TNV KATOKOPUQN OUVIOTWOO £KBEON TNG
‘EmTpoTiy eAéyXou €QAPUOYNG KEIPMEVNG VOUOBeoiag Kal Twv AITiwv
KATAPPEUONG KTIpiwWV KaTtd Tov ociopd Tou 7-9-99” 1Tou cuvéoTnoav Ta
Ymroupyeia Aikaioouvng kal YINEXQAE kai 1ToU atmoteAeito amd 13
EUTTEIPOYVWHPOVEG O€ BépaTa oeiopol. H €kBeon auTh TNV oTToia CUVETAgE
10 péAog Tng Emrtpotmig K. A. TAGkag (1Tou eivalr kKal OTEAEXOG TNG
TTapPoUCag €PEUVNTIKAG OpAdag) eykpiOnke opdewva atrd OAa Ta pEAN TNG
EmTpOTIG TTOU TTpoava@EéPONKE.

H €kBeon auti TTapaTtiBeTal autouolia OTn OUVEXEId KABOOOV QTTOTEAEI
Baoikd oToixeio TEKuNPiwong TNG dpdong TNG KATAKOPUPNG OUVICTWOAG
TOU O€IoPoU, OedOMUEVOU OTI eKQPACZEl TNV OPOPWVN ATTOWn KOpUPaiwv
EAAAVWV euTTEIPOYVWUOVWY O€ BEuaTa o€IouoU.
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XapAKTNPIOTIKEG TTEPITITWOEIG

2€ OTI akoAouBei TTapoucIdlovTal OPICPEVEG XAPAKTNPIOTIKEG TTEPITITWOEIG
Katappeuoewyv 1 BAapwy otrou n katéppeuon A BAAGRN eite amodideTal atr’
€uBciag oTn KATOKOPUPN OUVIOTWOO TOU O€IohoU 1 Ogv MTTOPEi va
aimioAoynBei xwpig avagopd oTn ocUUPBOAR TNG CUVIOTWOAG AUTAG. 'Exouv
XPNOIMOTIOINBEI TTapadeiypaTa atmd Toug TTIo TTPOCPATOUG OEICHOUG (Alyiou
1996 kai NdapvnBag 1999) pe TOUG OTTOIOUG Ta OTEAEXN TNG TTAPOUCAG
EPEUVNTIKAG ouadag kK. Kapudng kal lMAGKag eixav aueon oxéon Kai
TTANPoPOPNON WG MEAN Twv EmTpoTwy TToU dIEPEUVNOAV TA dAITIO TWV
KATOPPEUOCEWYV TTOU TTAPATNPABNKAV KATA TOUG CEICKOUG auToUG.

Q)

Kata Tov ogioué Tou Alyiou TTOAAG UTTOCTUAWPATO TOU I00YEiOU £VOG
MOVTEPVOU Kal KOAG HEAETNUEVOU KTIPIOU UTTECTNOAV AVETTAVOPOWTES
BAGBEG, KUpiwg oTNV KEQAAA TOUG, TTOU UTTOPEI va a1Tod0B0oUv OTOV
EYKAOBIONO TWV KATAKOPUPWY KUPATWY P - TTou cuvdéovTal PE TNV
KATOKOPU®N OUVIOCTWOO TOU OEIOPoU — OTO TTAVW HEPOG TWV
UTTOOTUAWMATWY KATw atmd Tnv peyaAn pdala tng mAdGkag. H
OUMBOAN TNG KATAKOPU®NG OUVIOTWOAG OTNV TTEPITITWON QUTA
evioyueital Kal atrd duo TTPOoBeTeC TTAPATNPNOEIG: AP’ €VOG HEV Ol
ONMAVTIKAG €KTOONG UOAOTTIVOKEG EPEIVA GBIKTOI, TTPAYUO  TTOU
onuaivel HIKPES opIfOVTIOG OPACEIG KOl g’ ETEPOU O O10NPOTTAIONOG
TWV UTTOOTUAWMATWY gu@aviel EvTovo AuyIOuO, TTOU JE Tn O€Ipd TOu
OnNPaivel oNUAVTIKES KATAKOPUPES dpdaoclg (eikOves 1a, 1B)

eikéva 1a eikéva 1B

MepITTWOEIC avAAOYEG PE TNV TTAPATTIAVW TTEPITITWON Tou Alyiou
TTapatneErRonkav kal o€ TTOAAG KTipia katd Tov oeiopd Tng Mapvnbag.
AVTITIPOOWTTEUTIKEG TWV TTEPITITWOEWYV QUTWV E€ival 01 EIKOVEG 2a Kal
2B. H mpwTn deixvel TIc BAGBES Kal Tov AUYICPO TOU OTTAICHOU OTa
EOWTEPIKA UTTOOTUAWMOTA TOU ICOYEIOU EVOG JOVTEPVOU KTIPIOU KAl N
0eUTEPN TOUG ABIKTOUG UOAOTTIVOKEG OTNV €i0000 TOU KTIPIOU.

Agv UTTAPYOUV €VOEIEEIC ONUAVTIKWY OPICOVTIWV PETAKIVIOEWV Kl TO
YEYOVOG OTI TTPOKEITAI YIA €0WTEPIKA UTTOOTUAWMATA EVIOXUEI TNV
darmroyn OTI N onuavTIKA Kataképupn dpdon o’ autd dev PTTOpPEl va
amodoBei o€ potrég avaTpotig. ETol pia Aoyikr €¢fiynon Tou
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@aivopévou odnyei otnv UTTAPEN MIOG ONPAVTIKAG KATOKOPU®PNG
OUVIOTWOOG TTOU EeVIOXUETAI Kal aTrd TO Yyeyovog OTI Ogv €XOuv
omdoel ol  UOAOTTiVOKEG OTnVv €i00d0 TOUu KTIpiou, €vdeIgn
TTEPIOPIOPEVNG OPICOVTIAs dpAoNG.

Y)

€IKOVA 20 eikéva 23

H 1repiTmTwon acToxiag 1ou atrelkovifeTal oTIG €IKOveG 3a Kal 33,
TGNl ammdé Tov oeiopd ¢ Mdapvnbag, deixvel €vioves PAGBeES kai
Auyiopé  TOU  OIONPOTTAICKOU  OTn MEoaia  TrepiTTou  dlaToun
UTTOOTUAWMAGTWY.  Agv TTapatnpAbnkav pwyués oTa dvw 1 oTa
KATw AKpa TwV UTTOOTUAWMATWY, TTpdyua TTou Ba ouvéBaive eav
gixape onuavtikn opifovtia dpdon. ETmiong, ol uaAoTTivakeg Tou
KTIpiou épeivav ABIKTOI, onuAdl Kal autd TTEPIOPIOPEVNG OpICOVTIag
opdaoeig. Qg ek TOUTOU 0dnyouueBa kal TTAAI OoTnv CUPBOAR NG
KATOKOPUPNG CUVIOTWOAG TOU CEICKOU yia dia AOYIKr £¢riynon Tou Ti
OuVvERN.

€IKOvVa 3a eIkova 33
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0)

oT)

H mrepiTrTwon 1mou arreikovifetal oTnv €IkOva 4 @aiveTal va gival pia
KAQOOIKN TTEPITITWON “KOVIOU UTTOOTUAWMOAOG”. Kabwg Opwg dev
uTTapxel £vOeIEn opICOVTIOG NETATOTTIONG 1) KOBOPIOTIKA £TTIOPACTN TNG
KATAKOPUYNG OUuvIOTWOAG €ival pia sine qua non ouvbAkn HIog
AOVYIKNAG €TTEEAYNONG TOU PAIVOUEVOU.

€ikova 4

AvdaAoya pe TNV TTponyoudEvn €ival KAl N TTEPITITWON ACTOXIOG TwV
KOVTWYVY UTTOOTUAWNATWY TOU KTIPIOU TNG €IKOVAG 5 GTTOU KavEva aTTo
TTapa TTOANG TCApIa Tou KTIpiou Ogv £€0TTACE KAl OUTE UTTAPYXOUV
evOEigeIg KATTOIO OoNnuUavTIKAG opIfovTiag kivnong. EIkaletar wg ek
ToUTOU OTI KaBWG n opigdévria dpdon nATavV  TTEPIOPICPEVN O
TTpayuatikdg AOyog TnG aoToxiag TTPETTEl va avalnTnOei otn cuuBoAn
TNG KATAKOPUPNG OUVIOTWOAG TOU CEICUOU.

gikéva 5

H eikova 6 dcixvel TIC coBapég PAABEG OTOUG TOIXOUG €VOG KTIpiou
atmmd OoTAIoNEVO OoKupddeua. Aedouévou OTI 0e €va ToiXo aTTo
KAQoOIKA ToixoTrolia (TouBAa) n didragn Twv BAaBwv TTou o@eilovTal
o€ TTAEUPIKEG dPAOCEIG €ival TTAPOPOIA PE AUTWY TTOU O@eiAovTal O€
KATOKOPUYPESG OPAOEIG Kal OTI OTnV TTEPITITWON auTr Ogv UTTAPXOUV
evoeigelic  onuavTtikAng opIfOvTIag MPETATOTTIONG  €ival  Aoyikd  va
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¢)

n)

ammodoBouv o BAGBeg oTn emidpaon PaciK& TNG KATAKOPUPNG
OUVIOTWOOG TOU OEICKOU.

TF—

€IkOva 6 gikoéva 7

2TNV TTEPITITWON TOU KTIPIOU TNG €IKOVOG 7 Ta UTTOOTUAWMPATA TNG
TAOTAG dIETpnoav TNV TIAGKO OKUPOOEPATOG TOU OQTTEdOU TOU
TTpwToUu opdPou. EIKaleTal OTI TOUTO OQEIAETAI OTNV KATAKOPU®N
OUVIOTWOO TOU O€IOPOU KABWG Kal €dW O&V UTTAPYXOUV KATTOIEG
eVOEICEIC OPICOVTIWY PETATOTTIOEWV.

H eikdéva 8 atroteAei pia akoun TTeEPITITWoN OTTOU N aoToxia Twv
UTTOOTUAWMATWY O€ OUVOUAONO JE TOV AUYIOUO TWV C1IONPOTTAICHWY
TNV OIATOEN TWV PWYHMWYV KAl TV atroucia evOEiEewv TTAEUPIKAG
METATOTTIONG 0dnyouv OTnV KABoPIOTIKA CUUPBOAR OTnv acToxia Tng
KATOKOPUPNG OUVICTWOAG TOU OEICHOU.

0)

€Ikova 8 €Ikova 9

YTpxav €1miong TTEQITITWOEIG OTTOU POVO €va TUAPO TOU KTIpiou
KATEPPEUOE, EVW TO UTTOAOITTO TTEPEMEIVE OXEDOV AVETTAQO. 2TnV
TTEPITITWON TOU KTIpiou TNG €Ikévag 9, n katdppeuon Ba ptropouoe
va a1rodoBei TO00 oTnV TTANUUEA] KATAOKEUN TOU TPAMATOG TTOU
KaTépPEUoE OCO0 Kal OTNV KATOKOPU®PN OUVIOTWOO TOU OEIoUOU
Kabwg Ta avéTra@a TCAPIA TOU TPAMATOG TTOU OEV KOTEPPEUOE
aTTOTEAOUV OTOIXEIQ TTEPIOPIOUEVNG OPICOVTIOS OPAONG.

TéNoG Ba TTPETTEl va avo@ePBEi Kal n TTEPITITWON TOU KTIpiOU HE
TTPOKATAOKEUAOTPEVES TTAAKEG MOPPNG TT TTOU £dpAloVTO aTT’ €UBEiag
O€ TIPOKOTAOKEUOOPEVOUG OOKOUG TIOU  MPE TN OEIpd  TOUug
aKoudTToUoav  XWwpig ouvdeon kal TGN 0 @oupouaoia
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UTTOOTUAWMATWY (eiIkOva 10). Katd Tnv acToxia Ta uTTooTUAWPATA
TTapEueivav otn Béon Toug evw o1 dOKoi, GAAoI €uegivav oTn Béon
TOUG Kal GAAOI aTTAWG £€TTeCaV OTO  £€0AQOG, XWPIC OUwWG va
TTOPOUCIACOUV €VOEICEIG KAUTITIKAG 11 dAANG acoToxiag. AvTIOETWG
OAeg o1 TTAAKEG aoTdXNOAV, TTPOPAVWGS KATW aTTO TO id10 BAPOG TOUG,
Ta Bapid @opTia TTOU £@Epav KAl TNV £TiOPACN TNG KATAKOPUPNG
OuVIOTWOOG. Emonuaivetar 611 Adyw Twv un  HJOVOAIBIKWV
OuUVOEOEWV OEV UTTNPXE €TTAUENCN TOU QOPTioU OTIG TTAAKEG Adyou
NG opICovTIag dpdaong Tou oglouou. ‘ETal, n aoToxia Twv TTAAKWY
MTTOPEI va aT1Tod00Ei €iTE O€ TTAEUPIKEG PETOKIVACEIG KAl ATTWAELIA
otpIgNG (AOYw Kal TNG HEPIKAG OTPOQNG TNG OTAPIENS Adyw Tng
KATOKOPUYNG CUVIOTWOOG) | OTNV augnon Tng Katamovnong Twv
TAQKWY amd TV KATAKOPU®N  OUuVIOTWOO TOU  OEIoUOU.
Emmionuaivetar 611 n aoToxia TOU KTIPIOU QUTOU OTTETEAECE Kal TO
EVEUOMA yIa TNV TTPOTACH AUEONG TPOTTOTTIOINONG Tou Kavoviouou,
o  OTl agopd TO €AeyXo OTn  KATAKOpUYnN  OUuVIOTWOO
TIPOKATOOKEUQOUEVWY  OTOIXEIWV  PE  TTANUPEAR OUvOeon, TIOU
ava@EpeTal oTo €ddgIo 2.1 TTapatmavw.
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3.1

Mepiypagn Kal XOpAKTNPIOTIKA TNG KATAKOPUPNG OEICHIKAG Kivong

Fevikd

2¢ Mia owoTh d1adikaoia AVTIUETWITIONG TOU OEIOUIKOU QAIVOPEVOU Eival
TTPWTAPXIKAG ONUACIag va oXNUATIOOUME I 600 TO duvaToOv TTIO AN
€IKOVA TNG TTPAYUATIKAG Kivnong Tou €dAQOUG KATA T dIAPKEIQ TOU CEICUOU
TTPOTOU TTPOPBOUNE O€ OTTOIOBATIOTE EKTIUNON TNG OCUMPTTEPIPOPAS TNG
KATOOKEUNG.

Ta XOapakTNPIOTIKA TOU OEICHIKOU KPAadaouoU BIapOopoTTolouvTal TTOIOTIKA
Kal TTOOOTIKA atrd TN Mia 8€éon otnv dAANn kai 181aitepa Eviova YEoa OTnV
ETTIKEVTPIKN TTEPIOXN. ETOl TTOAU HIKpry OXEOn MTTOPEI va €XOuvV Ol
KATAYPAPES TWV ETTITAXUVOIOYPAPWY EKTOG TTAEIOOEIOTNG TTEPIOXNAG ME AUTO
TTOU TTPAYMATIKA CUpBaivel HEOoQ OTIG DIAPOPES BETEIG TNG TTEPIOXNG.

ATIO TNV GAAN PEPIA N CEICUIKI CUPTTEPIPOPA TWV KATAOKEUWY CUCXETICETAI
EUBEWG PE TOV CEIOPIKO KPadaoud OTTwG auTdg BIEYEIPEl TNV KATOOKEUN.
levikd n oeiopikn diEyepon €xel 6 Babuoug eAeuBepiag n otroia diadideTal
Katd MAKOG TNG BepeAeiwong TNG KATOOKEUNG ME KATTOIO TaXUTnTa.
Emopévwg n kataokeur Oleyeipetal OIOQOPETIKA 0€ KABE onueio TNG WG
TTPOG TOV XPOVO, TO €UPOG Kal TN ouxvotnta. H diéyepon Eekivael TTAVTOTE
aTTd T ONUEIN TNG KATAOKEUAG TTOU BPioKOoVTal TTI0 KOVTA OTnV €0TIA TOU
ocIopou.

Kara tn didpkela evog ociohoU avamtuooovTal, ws yvwoToév, Ta KUPATA
xwpou (P-Alaunkn kai S-Eykdpoia) kal Ta koparta emeaveiag (R-Rayleigh
Kal L-Love). Ze KaTaokeuég &€ e UAIKA OTTWG TO OTTAIOUEVO OKUPODEUA 1) O
XGAuBag Ta kuparta dladidovral Taxutepa atmd OTI 01O €D60QOG, Kal gival
QVOMEVOUEVO HMECO OTO OWHA TNG KATAOKEUNG va gP@avi(ovial onueia
OUMBOANG Twv KUPATWY (Kpaoooi) OTTOU KAl TTOPATNPEITAI CUYKEVTPWON
UYPNAWY TACEWV.

Oa Tpétel va onuelwdei OTI KATd Tov OXEDIAOPO TWV KATOOKEUWV OV
yiveTal oUTe PTropEi va yivel diaxwpiouog ws TTPOG TNV TTPOEAEUCT TOU KABE
ocIopIKoU Kpadaopou. Ekeivo TTou €xel onuacia eivalr n TTPOKUTITOUCA
opICOVTIA KAl KATAKOPUYPN CUVICTWOO TOU OEICKIKOU KPpadaouou TTou, Adyw
TNG QUOEWS TWV KUPATWY TTOU TIG TTPOKAAOUV €ival aoUyXpwTIOTN N Hid JE
TNV GAAn.

2TOX0C TNG TTAPOUCAC £PEUVAGC €ival va TEKPNPIWOEN TTEPAITEPW QUTO TTOU
QVOTITUEQUE TTPONYOUMEVWG OTa KEQAAala 2. “Tekunpiwon TnG dpAdong TNG
KATaKOPUYPNG OUVIOTWOOS Tou oeiopou” kal 1.3 “KavovioTikEG dlaTaEeIg”
onAadry o1 a) n KataképuPn oCuvIoTWOoa Eivalr amd Ta PaciKA aiTia
KATOOTPOPWY ATTO CEICPOUG KABWG atroTeAEi Oe0TTOLOUCA TTAPAPETPO OTIG
ETTIKEVTPIKEG  TTEPIOXEG  ETTIPAVEIAKWY CEICHWV Kal ) n  Kataképuen
ouvIOTWOO, OTTWG QAVTIMETWTTICETAI ONUEPA ATTO TOUG  AVTIOEIOUIKOUG
Kavoviopuoug TOAU pikpr) oxéon €xel e autd TTou onupaivel oTnv
TTPAYUOATIKOTNTA
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3.2

H cg1opIKA KATATTOVNOT TWV KATOOKEUWYV

H OBepgehiwdng atraitnon  OWOTAG  CEIOUIKAG  CUPTTEPIPOPASG  MIAG
KATAOKEUNG, OUPQwva HE Toug AvTioglopikoug Kavoviououg, €ival n
ATTOPUYN KATAPPEUONG, 600 PEYAAUTEPN KI AV gival N £VTOON TOU CEICHOU
atrd ToV OIoud OXedIOOUOU, va ival TTEPIOPICUEVES Kal ETTIOIOPOWOCIUES Ol
BAGBeg atmmd Tov OclIopd oxedlaopou Kal va diac@aAifeTal pia eAAXIOTn
OTABUN AEITOUPYIWYV TOU OUNKATOG avAAoya JUE TN XPron Tou.

AUTEG OPWG o1 aTTaITAoEIS OV PTTOPOUV va dIac@AAIOTOUV av To dOPNUaA
Oev €xel oxedIOoBEl KAl KATOOKEUAOTEI KATA TETOIO TPOTTO WOTE N EVTATIKN
KAl TTOPAUOPPWOIAKK KATACTAON TTOU AVATITUCETAI OTA dId@opa PEAN Tou,
Katd Tnv OIAPKEIa €VOG OEIOPOU, va €XEl KATTOIO avaAoyia PE Ta EVTATIKA
MEYEBN TTou £xouv An@Bei uTTdYWn oTov oxediaoud. Eival rpo@aveég O KATI
TéTOI0 Ogv OUMPaivel Ot Mia KATAOKEUr] TTOU evw €xel oxedlaobei yia
opICOVTIA OEICUIKI QOPTION KATATTOVEITAI ATTO TNV KATAKOPU®PN CUVICTWOA
TOU o€IopOoU.

‘Exel amrodeixOei kal TeIpauaTikKG OTI OTaV dIEYEIPOUNUE Mid KOTAOKEUR ME
O1ad0XIKOUG OEIOUOUG TToU €Xouv aufavouevn €viaon aAA& TTpokaAouv
EVTATIKI KATACTOAON TTOPOMOIO PE QUTA YIa TNV OTToia €Xel oXedIaoTEl N
Kartaokeuy TOTE, AOyw Kal TNG AVvATITUENG ONUAVTIKWY PNXAVIOUWY
aTrOoBEeoNG, PTTOPEI va TTETUXOUUE OIEYEPOEIC 2 KAl 3 QPOPEG PEYAAUTEPES
at1ré ToV 0cIoud oxedlaopou, Xwpic katappeuon. Avtibeta otav n diéyepaon
KAl N CUUTTEPIPOPA TNG KATAOKEUNG Oev akoAouBouv auTr) TRV apxn Tng
avaAoyiag €ixape KATAPPEUOEIG KAl YA PIKPOTEPNG EVIOONG OEIOPOUG KAl
XWPIG va €xel €avTAnBei N avTICEIOUIKA IKAVOTATA TNG KATOOKEUNG, KABWG
Ol QVATITUOOOUEVOI PNXaviouoi atmdéoBeong O’auTiv TNV TTEPITITWON Eival
YEVIKA TTOAU HIKPOI.

Eival Tpogavég 611 oTnv TEAEUTAIO QUTH TTEPITITWON €VTACOVTAlI KAl Ol
KATApPEUOEIG TTOU OPEIAOVTAI OTNV KATAKOPUPN CUVIOTWOA TOU OEICHOU
Kabwg, pe Baon Toug AvTioeiIopIKOUG Kavoviopoug Ta SoOUAMATA JEAETWVTAOI
KAl KOTOOKEUACOVTI POVO yIa TNV QVTIMETWTTION TNG OpAoNnNG CEICHIKWY
YEYOVOTWV ATTO PECEC ATTOOTACEIS KAl Avw Kal Ol YIa VA QVTIMETWITTIOOUV
ME agloTmioTia Kal Tn 8pAcn YEITOVIKWY CEICUWY OTNV TTAEIO0EIOTN TTEPIOXN,
EKEI OTTOU N KATAKOPUQPN OUVIOTWOO €XEl PEYAAEG TIMEG KAl UWNAN
ouxvoTtnTa.
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3.3

H cgiopikf d1éyepon OoTNV ETTIKEVTPIKN TTEPIOXN

Mia Kataokeur] dev QTTOTEAEI £va ONEIO €TTAVW OTO £Da@QOG AAAG
xapakTtnpifetar atmd opiouéveg dlaotdoelg. O dlaOTACEIG QUTEG
TTaiouv ONO Kal ONUAVTIKOTEPO POAO OTOV TPOTIO OIEYEPONG TNG
KATOOKEUNRG 000 N KATOOKEUN PBPIOKETAI TTIO KOVTA OTnNV €0Tid TOU
ociopou. ‘ETol YTTOpEi va epuNVEUTE KAl TO YEYOVOG OTI TTAPATNPEITAI
TTOAU PEYAAN PETABANTOTATA TWV CEICHIKWY dOVHOEWV O€ YEITOVIKA
OnuEia JEoQ OTNV ETTIKEVTPIKN TTEPIOXN.

ATIO POKPOOEIOUIKEG TTAPATNPACEIC TNG CUUTTEPIPOPAS dIAPOPWV
QVTIKEIMEVWV TTPOKUTITEI OTI OTNV ETTIKEVTPIKA TTEPIOXI OE TTAEIOTOUG
OO0UG ETTIPAVEIAKOUG TEICPOUG 01 ETITAXUVOEIG ATAV TNG TALEWGS TOU
1g9. ‘Exel emiong maparnenBei o011 n Karaképuen ouvioTwoda Tou
OEIOMIKOU Kpadaopou gival 1I81aITéEpwg Eviovn TTAVW OTO €00¢OG N
OTOUG XAMNAOUG OpOQYOUG KTIPIWV, EVW OTOUG UWnAoug opopoug
gival AiyoTepo aiodnTh.

O KAaOIKOG emmITaXUVOIoypa@og diabétel QiATpa KaTw diaBdocwg, Ta
oTroia apxifouv va KOBouv €MTAXUVOEIS ME UWPNAOTEPEG OUXVOTNTES
atro TepiTTou 25Hz. ETTOpéVWG, KAl av akOun CUuvERAIVE va UTTAPXEI
ETTITAXUVOIOYPAPOG OTNV ETTIKEVTPIKI TTEPIOXN VOGS I0XUPOU CEICHOU
dev gival oiyoupo 0TI Ba TTaipvape TIG TTANPoQopieg TTou BEAOUNE HIG
KAl €VOIOQEPOUAOTE YIA ETTITAXUVOEIC O UWPNAOTEPEG OUXVOTNTEG.
‘ET01, evw TO Q@ACPA €VOG KPOUOTIKOU TUTTOU KPOdAOHOU, O OTT0i0g
OeO0TTOLEl OTNV ETTIKEVTPIKA TTEPIOXN, €ival €TTiITTEOO0 OTO TTEdIO TWV
ouxvoTATWy, B6a AauBdavape éva AoHa JIKPOTEPOU TTAATOUG HIA Kal
KOBovTal oI uwnAOTEPEC OUXVOTNTEG TTOU MAG €vOIAPEPOUV OTN
OUYKEKPIPEVN TTEPITITWON, OTIWG KAl Ol AVTIOTOIXOUOEG O’aUTEG
UYNAEG emiTaxuvoelg. H avtiBern oplakr TTEPITITWON yia va €XOUUE
éva TTOAU oTevd @Aopa gival o Kpadaouog va polalel he KAtola
NUITOVIKN Kivnorn. ETTeidr AoImmév 10 QAoOUQ OTNV ETTIKEVTPIKA TTEPIOXT)
gival emiredo, OTNV TTEPIOXH AUTR Ol 18I0TTEPIODOI TWV KATOOKEUWV
Kal 0Aa Ta ouvagr Béuarta TG KAAoIKAG SuvauikAG Traifouv €va
QPKETA TTEPIOPICHEVO POAO OTN CUUTTEPIPOPA TWV KATAOKEUWV.

H kAaoikf évvola TOU OUVTOVIOUOU TwV KATAOKEUWYV WG CUVETTEIA
TNG OEIOUIKAG DIEYEPONG OTNV ETTIKEVTPIKN TTEPIOX OEV €XEI vOnua,
AOYW TOU KPOUCTIKOU TUTTOU Kal TNG MIKPNG OIAPKEIQG OEIOUIKOU
Kpadaouou. O oeiIoudg auTtoU TOU CUYKEKPIMEVOU TUTTOU OEV KAVEI
OIAKPION KOl ETTOMEVWG OEV UTTAPXEl ETTIAEKTIKOTNTA WG TTPOG TA
OUVAUIKA XOPOKTNPIOTIKA TWV KOTAOKEUWYV (UWog, akauwyia, padeg,
K.Q.).

Ooo TTANCIAoUPE TTPOG TO ETTIKEVTPO ETTIPAVEIOKWY CEICPWY TOCO N
KatakOpu®n ocuvioTwoa eivar eviovotepn. To avaduduevo Kupa
Xxwpou P dnuioupyei T em@avelakd kKupata Rayleigh kar o
ouvOUaouOG Twv OUO  QUTWV  KUPATWY  €XEl  TTPOKOAECEI
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KATAPPEUOEIG, OTTOU TTPWTAYOVIOTIKO POAO Traifel N KATakopuen
OUVIOTWOO, AKOUA KAl VIO HETPIOU PEYEBOUG YEITOVIKOUG OEICHOUG.
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ZUUTTEPACHATA KOI TTPOTACEIG

ATTé Tn oUyKpIon TOOO TWV OXETIKWYV EPEUVNTIKWY £PYaciwv 600 Kal Twv
ONMEPIVWV KAVOVIOTIKWY OIaTAgEWY €ival TTPoQavEG OTI Ol UPIOTAUEVEG
KAVOVIOTIKEG DIOTALEIC DEV AVTIUETOTTICOUV ETTAPKWG KAl PE TNV ATTAITOUUEVN
QOQAAEIa KAl COPRAVEIQ TO BEPA TG KATAKOPUPNG CUVIOTWOAS TOU OEIOHUOU.
Eivar xapaktnpioTikd, o€ OTI a@opd TO Ofua autd, n  OIAPOPETIKNA
QVTIMETWTTION TOU ATTO KAVOVIOUO 0€ KAvoVvIoOUO. TouTo dev oPeiAeTal pdvo
OTO YEYOVOG OTI OTTWG O€icape Kal 010 PEPOG 1.1 Kal 1.2 o1 géXpl onuepa
€PEUVEG OTO TOPED TNG KATAKOPUPNG CUVIOTWOAG Eival TTEPIOPICHEVEG AAAG
KAl OTO YEYOVOG TTOU €TTIONG £TTIoNPAvauE oTo 1.1 Kupiwg, OTI TTOAAEG aTTd
TIG €PEUVEGC AUTEG KATOANYOUV OE AKPWG QVTIQATIKA ATTOTEAEOUATA KAl
ouuTtrepdopara. XapakTnpioTIKG  TTapAdElyNa  OTTOTEAEI N TeEAEiwg
OIAQOPETIKES EKTINNOEIG TWV PAABWYV o€ TTAQiICIO OTTAICHEVOU OKUPOBENATOG
TTOU O@&iAovTal OTNV KOTAKOPUPN OUuVIOTWOO MPETagU Twv Elnashai kai
Ghobarah a@’ evog kal Twv Kikuchi, Dan kai Yashiro a@’ etépou. ETTe1on
KAl OTIG QUO TTEPITITWOEIG TTPOKEITAI YIO BewpPNTIKA KAl OXI €pyacTnPIOKA
€pEuva, n atmmavinon MPITopEi va TTPoKUWEl POVO JETA Kal atrd  pia
EPYaoTNPIaKA, autr TN @opd, diepeuvnon Tou BEpatog. Mia GAAN avTigaon,
TTOU a@Oopd TOUG KAVOVIOUOUG auTh Tn @opd, gival n opBoTNG Kal To TTedio
EQPAPPOYAG TNG QVTIUETWITIONG TNG KOTAKOPUPNG CUVIOTWOOG MECW TNG
augopueiwong (kal TT600;) Tou 16iou Bapoug. Eival Aoimrév atrapaitntn Kai
Mia epyaoTnpiakr) uttooTApIEn Tng Olgpelivnong Tou CnTHPATOG TNG
KATaKOpUPNG OUVIOTWOOG. H epyaotnpiakl auth) é€peuva Tou Ba
aTToTEAECEI KAl TNV deUTEPN PACN TOU TTAPOVTOG £pyou Ba €xel Tov DITTAG
OTOXO va eUTTAOUTIOEI @’ €vOG Ta OEOOUEVA ETTI TWV OTTOIWV UTTOPEI VO
oTnEIXBouv KavovIoTIKEG OIATAEEIC KAl VA apEl A’ ETEPOU OPICHEVES aTTO TIG
Kaiple¢ avTipAcelg TTou €Xouv TrapatnenBei kai emonuaveei (Tdco atrd
EPEUVNTIKAG OCO Kal aTrd KAVOVIOTIKAG atréyng) oTnv TrponynBcica
agloAdynon TnNG MEXPI CNHEPA QVTIMETWTTIONG TG KATAKOPUYPNG CUVIOTWOAG
TOU o€IopOoU.

MNa Toug Adyoug auToug Kal yia Tnv duvaTtdTnTa OUYKPIONG ME T, £0TW KOl
TTOAU Aiya, u@ioTaueva TreipapaTik@ dedopéva n B @don Tou TTapoOvTog
Epyou TTPETTEl va TTEPIAGREI DOKIUEG OTN CEICMIKN TPATTE(O OTOIXEIWV aTTO
OTTAIOUEVO OKUPOdepa TTou Ba KatarmmovnOouv TOOO O€ CUVOUAOHOUG
opICOVTIWV KAl  KOTAKOPUQPWV  CEICHIKWY  Oleyépoewyv 000 KAl o€
ouvOUAOHOUG opICOVTIag DIEYEPONG KAl QUEOHEIWONG TNG POPTIONG YIa va
eAeyxOei kal autdg 0 TPOTTOG TTPOCEYYIONG TNG KATAKOPUPNG CUVICTWOAG
TTOU €XE€I UI0BETNOET aTTO OPICUEVOUS KAVOVIOUOUG.

‘Eva GANO OTOIXEIO TTOU TTPETTEI ATTAPAITATWG VA €PEUVNOEI KAl TEKUNPIWOET
T600 BewpnTIKA G000 Kal €pyacTnpioka otn B @don civar n ouuBoAn twv
EQPEOPAVWYV OTNV AVTIMETWTTION TG KATOKOPUPNG CUVICTWOAG TOU CEICHOU
OTIG YEQUPEG.

AT T1a TTOpaTTdvw TTou Ogv gival TTapd €va Ociypa Twv BeudTwy TTOU

TTOPAPEVOUV  QVOIKTA, TIPOKUTITEL OTI N TIPAYMATOTTIOINON TNG KUPiwg
epyaotnpiokic B @dong Ttou TTapoviog €pyou eival pia sine qua non
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ouvOnKN yia TNV PEAAIOTIKI QVTIMETWTTION TOU TOCO ONUAVTIKOU aAAG PEXP!
ONMEPA  UTTOTIUNMEVOU CNTAPATOG TNG KATAKOPUPNG OCUVIOTWOAG Tou
ocIopou.
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KavovioTikEG AlaTAEEIS TTOU a@opoUV TNV KaTakopuen ZuvioTwod Tou ZEIoHoU.

=

10.

11.

NAPATHMA A

EAK 2000

Eupwkwdika 8 Mépog 1 — lMevika Kai KTipia

Eupwkwdika 8 Mépog 2 — MEpupeg

Odnyieg YINEXQAE yia Tov AvTioelopikd Zxedlaoud Me@upwv
SEAOC (ZelopoAoyIKA)

SEAOC (YTToAOyIOTIKA)

International Building Code 2000

Eupwkwdika 8 Mépog 1 — lMevika Kal KTipia (Zx€S010 TpOTTOTTOINONG

TTOU £YKPIONKE)
CALTRANS
KavovioTikég MNMpoTtdoeig (Button et al.)

AASHTO (Zeiopikr pévwon)
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