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1. NIEPIAHYH

210%0G TOL TOPOVTOG €PELVNTIKOD TPOYPAHHATOS €lvarl 1 Topaymyr| PBACIKOV TPOCOPIVOV
00MNYIOV HEAETNG Yo TNV OVTICEICHIKT] B®PAKIOT KATOCKEL®V Plopmyoavikod e£0TAGHOD Kot 1
TeKUNpimon Tovg He BAcn TV LITEPYOVCO ETGTNHOVIKT YVAGCT Kol TIG GUYYPOVES AVTIGEIGHIKES
QVTIANYELG Y10 TNV CLHIEPIPOPE TOV KATACKELOV aT®OV. Ot 001Yieg gival TPocwpIvég, VIO TV
évvola 0Tt He Baon v mapovoa Epevvo 0 OAXIT kot ot cuvappodiol opeic Ba pmopécovy 610
MEALOV VO EKTTOVIICOLV KOVOVIGTIKEG OTAEELS Y1O0L TOV OVTICEICHIKO OYESOGHUO Ko Bwpdkion
TOV KOTOOKELMOV OUTMV.

2V opovoa £peuva eEETALOVTOL TPLOV EWMV KATOOKEVES Propnyavikoy eE0mAIcHoV:

o AgEapevég Ko doyeia mieomg

e  Buopnyovikég coANvVOGELg

e Buopnyovikég Kamvododyot
Kot mopabétovtal ot Pactkol kKMOWKEG oYedOCHOD TOVG, emonUaivovtag Kol TS 10XDOVGES
SoTAEELS Y10, AVTIGEIGIKO oYed1acHO (Kepdlato 4).

Baowkd otoryeio tov odnyldv amotehovv 0 KoBopIGUOS TOV GEIGHIK®V SLVVAUE®V GTIG LITOYT
katookevés. H peBodoroyla vmoAoyloHoD TV GEIGHIK®OV OLVAUEDV GTIG KATOOKELES &ivat
W00UTEPA OTTONTNTIKOG OTIC KOTAOKEVEG OeCaevav 1 doyelwv mieong AOyw g aAAnAemidopaong
TOV PELOTOV M TNV Kataokevn (cVVToUn Teptypaen oto kepdiato 9). H mapovca epguvntikn
poonddeia Tapovstdlet Hio «gvomompévn» HeBodoroyia Yo ToV VTOAOYICHUO TV SuVvApemV 6
deEaevEG O1apOpmV GYNHAT®VY, Ol omoieg VOKevTOl Ge GEIGHIKN O1€yepon. [dwitepn Mveia
yiveton oto doyeia mieong Hopeng opiloviiov KLAIvOpov Kot ceaipag, to omoio gival GUEGOV
EVOLPEPOVTOC VIO TIC YMMIKEG Ko TETpOYNMIKES Propmyoviec, oAld vrapyovv ehdylota
oxedlooTikd Pondnpota, kot HaAoto onpoviikd eAlmn (keedlowo 5). Xto OéHo ovtd, n
EPELVNTIKY OO ToTEVETOL TG EXEL KAVEL ial oMavTIKT) CUHPBOAN.

E&etalovton emiong ot coANvVmOGELS PLopmyavik®v Hovadwv, o€ oyEon e TIg 101outepOTNTEG TOVG,
Kot Wwitepo Tor Kopmoda THotd tovg (pipe elbows), ®ote vo emitevyOel pio afomiot
avaivon taocenv (kepdlao 6). EmmAéov, N mapodoa epyacio acyoleital e TNV aVTIGEICHIKY
HeAETN TV BopmyoviKdv Kamvodoymv, Kot eoTialel o€ Pacikd Kataokevaotikd 0épata. Eniong
dlepevvatal 1 KPIGIUOTNTA TG POPTIGNG TOL AVEUOL GE BlopnyaviKES KamvodOyovs e GyEon He
NV GEGUIKN OPTIoN o)edGHOV (Kepdalato 7).

Téhog, Heretdton M mBavotnto yabvprg Opavong tov yoAvPo Kot T®V GLYKOAANGE®V,
SE00UEVOL TMV 1BLOUTEPOTIHTOV TOV OVAOTEP® KATAOKELOV (Heydleg HeToforéc micong kot
Oeppokpactaxkés Hetaforés, Sdfpmon, €dikol ydAvPec kot cLYKOAMGEL), He Paomn g
dvabpavototnto (fracture toughness) tov vikov. H mapodoa epyacio mapadétel opiopéveg
Baocwkég apyés Tig omoleg 0 kdBe HeAetnTNG Hnyovikodg mpémel va AapPdver vidyn ®cte va
aro@evyfel N actoyios TOL VAIKOD KOl TV CLYKOAANGE®MV GE 1GYLPN OALYO-KUKAIKY GEIGHIKT
@option (kepdiaio 8).
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SUMMARY

This research project is aimed at developing tentative design guidelines for safeguarding the
structural integrity of industrial equipment structures under seismic loads, which are compatible
with the existing spectrum of earthquake engineering knowledge. The guidelines are tentative, in
the sense that, based on the present work, the Earthquake Planning and Protection Organization,
our sponsor, as well as every relevant organization, can develop design specifications for the
seismic design of industria structures.

Three types of industrial equipment structures are examined in the present study:

e Tanksand pressure vessels

e Industrial piping

e Industria chimneys
and the basic design specifications are stated, with particular emphasis on the existing design
rules or guidelines regarding their seismic design (Chapter 4).

The reliable calculation of seismic loads on those structures is of major importance in the present
study. The methodology of determining those forces is quite demanding for the case of tanks and
pressure vessels because of fluid-structure interaction phenomena (briefly described in Chapter
9). The present study presents a “unified” methodology for calculating those forces in tanks of
various geometries, which are subjected to seismic excitation. In particular, the cases of
horizontal-cylindrical and spherical pressure vessels are examined, which have not been
investigated extensively in the past, despite their significant applications in chemical and
petrochemical plants (Chapter 5). It is believed that in this subject, our research team has made a
significant contribution.

In addition, industrial piping components are examined, in terms of their particularities and, in
particular, the pipe elbows, so that areliable stress analysisis achieved (Chapter 6). Furthermore,
the present study deals with the seismic design of industrial chimneys, and focuses of several
construction details that might be crucial during an earthquake. Moreover, the seismic design
forcein industrial chimneysis compared with the wind design force (Chapter 7).

Finally, the present study examines the possibility of brittle fracture of the steel material and the
welds, given the particularities of the above structures (high pressure and temperature changes,
corrosion, use of special steels and welds), based on the fracture toughness of the steel material.
The present study states several basic principles that every design engineer should consider in
order to avoid failure of the steel material and the welds during a strong low-cycle seismic
loading sequence (Chapter 8).

OAZIT - Tehwxr) Teyvixr) ExBeon) - Noépppiog 2002 oe\ida 5



Avtioetopikog Zyedraopog Kataokeowv Biopnyavikoo ESomiopod
Iavemotpo @eooaiiag, A.Z. Kapapdavog, Blopnyavia Pocpopikev Atacpateov AE

Ewova 1.2: Zootnpa opnyovikdv COANVOGEDV.

OAZXIT - Tehwkry Teyvikry ExBeor) - Nogpfprog 2002 oe\iba 6



Avtioeopikog Xyedraopog Kataokeomv Bropnyavikod E€ormiopod
IMavemot)po Becoaiiag, A.Z. Kapapavog, Blopnyavia Poopopikev Autaopdtov AE

2. EIZATQI'H

To mapoév €pyo He titho “Odnyieg yia tov Aviiceiopikd Xyedwaopd Kataokevdv Blopmnyovikon
EéomAiopod” agopd otV OVTICEIGHIKOTNTO TOV PBOPNYOVIKOV EYKATOCTACEOV KOl 7O
OLYKEKPIUEVOL  OE  €YKOTOOTACES  ynMikng  Popmyaviog kot omobhikevong  vypaov
vopoyovavlpdrmv KpIGIUNG AGPAAELNG.

To gpevvnTiKd épyo cvvrtoviletanr amd to TuRUo Mnyavoldywv Mnyoavikév Bilopmyaviag tov
[Movemotpiov Oeccoriog kot amookomel otnv KAALyM Hiog ONHOVTIKAG avaykng g
EAnvikng Bropnyaviog. Znpoavtikd HEPOG TG dpactnpltotntag Tov THNHOTOS cuvoEeTon Ue TNV
CEICHIKY aVAALGT KOl OVTIGEICHIKO GYEOOUO POPMYOVIKOV E£YKATOCTACE®V VIO EO1KEG
ocuvOnkeg Aertovpyiog. Zvykekpiéva, vmapyxel MHio onUovtiky owacHvoeon tov THMHatog
Mnyavordyov Mnyavikeov Bliopmyaviag He ynpucég kupiog Propmyavieg oe B€pata avaivong
KOl OYESIOG OV KOTAGKEVDV - DAIKOV.

Ot 001 yieg HEAETNG TOV EKTOVOVVTOL ATTOTEAOVV TO PaGIKO TPOTOV TOL £PYOV:

o civol ovdPatég e TIG 1GYLOVGES TPOSLUYPOPES KOl KOVOVIGHOUS HEAETNG Propmyovikadv
KOTOOKEVDV GE GUVOLAGUO HE TIG GUYXPOVEG OVTIANYELS OVTIGEICHUKOD GYESOCHOD OTmg
avtég exppdlovion otov EAK kot tov Evpokdowca 8.

o AapBdavouv Loy TIG WUTEPOTNTES TOV PLOUNXOVIK®OV KOTACKEL®V, He EUPacm oTnv
ATOPLYN TOV KATOGTPOPIKMV GUVETEIDOV HL0G 0GTOYI0G

e UmopoOv va ypnoipomomBodv amd tov OAXIl ®g PBdon yw v odvtaln dwrtdewv
OVTIGEIGHIKOD KOVOVIGHOD Y10l TIG ®G VO KATOGKEVEC.

XV oMdda epyaciag cLHHETEXEL HEAETNTIKO Ypapeio OAAG KOl GHEGH EVOLOPEPOPEVT YNHUIKT
Bopnyavia. Zvykekpipéva amotereitor amd 3 péAN AEIL, 1 pnyovikd g Popmyaviag, 1
HeAeTN T HETAAMK®OV Ko PO XOVIKOV KATOGKEV®V, KO 2 VEOLG EPEVVITEC UNYOVIKOVG,.

To kb6o6TOG ™G EPELVNTIKNG €pYNCiag UETE TNV AVOTPOCOPHOYN TOL TPODVTOAOYIGHOV amd TOV
OAZIT avépyeton oe 15.000.000 dpy. (44,202 €) cvumephapPavopévonr kot tov PITA kot n
dapkeld tov og 24 pnveg (2 £tn). INHEIOVETOL TOG 1| APYIKN TPOTOOT TG EPEVVNTIKNG OMASOG
(DePBpovapioc Tov 2000) cupreplapPove Tpovmoroyicpd 30,000,000 6py., (88,404 €) ywpig 0
®ITA, nAadn ToV VITEPIUTAAGIO TOV TEMKMG EYKEKPIUEVOU.

2.1 ZEIZEMIKH AITIOKPIXH KATAXKEYQN BIOMHXANIKOY EZOIIAIXMOY

H avtwoeiopiky Bmpdkion Propnyovikov eykataotdoewv eivoar {oTikng onpaciog yw v
amo@LYN avemBOUNTOV Kol TOAAEG QOpES ampOPAEnTOV eMATOCEWV o6TOV TANOLGHO, ©TO
epPAALOV Kol 6TV OKoVOUia. X& OPIGHEVES TEPUTTOCELS OMOTEAOVV GNUOVTIKOTEPO OEUN amd
mv BopdxKion TOV aTAOV KOTOOKELOV, 010TL Hio mhov) actoyio EVOEYETOL VO, GUVETAYETOL
OAVGIOMTEG KATAGTPOPEG, AOY® EMKIVOLVAV YMNHIKOV 0v61dV (KOoTOG 08 avBpmmiveg (még, otnv
olKovopio kot o610 TEPPAALOV) 0ANG Kot vo. KaBoTA amoyopeELTIKY) TNV AElTovpyio. TOL
Bropmyovikoh cuykpoTHHOTOS TNV AUECH HETAGEICHUIKN TTEPi0d0.

H mopovca epevvntikn epyoacioc a@opd oTNV  OVTIGEWGHIKOTNTO  TOV  BlOpnyovikdv
EYKOTAOTAGEMVY KOl TTLO GUYKEKPIUEVA EYKOTAGTAGEWV YNHIKNG Propmyovioag. Q¢ xopaKInploTiKa
napodeiyata ovaeEépoviat Bopmyovikd cuyKpoTHHATO TPUy®YNS Kol omobnkevong ynukdv
poiovimv o€ Propnyovies (w.y. appovia, VCM, NLG, mpomviévio KTA.) Kol Ol £YKATACTAGELS
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dwiotpiov (metpoynpikr Propnyavie). To moAd onpoaviikd 0OéHa TV TOUPNVIKGV
avTOPACTNPOV dev EETALETAL GTNV TOPOVCO TPOTUCT O10TL OV apopd Tov EAL0d1KO Ydpo.

Q¢ mopAdEYHO KOTOOTPOPIKNG EMMTMOONG €VOG 10YVPOV GEIGHOV OVOPEPETOL 1 OYETIKA
TpoOceat epnelpia 6tov oeloo g Nikopndetog (Tovpkia, Avyovatog 1999), 6mov cuvéfnoay
EKTETOMUEVEC KOTAOTPOPEG GE EYKATOOTACELS OWMOTNPlov € HUEYAAEC GULVEMEIEC. & TPMTN
@aon, mn oaotoyio Hiog yNUKNG POPNyovVIKNG €YKOTACTAONG LYNAOL Kvdvvov Wmopel va
OLUVOOEVTEL HE OALCLOMTEG eKPNEEIS KO TupKayld mov 0€tel oe Kivouvo tO0 GOVOAO TOV
€YKOTAOTAGE®MV AL KoL TV gupvTeEPN TEPLoyn. O kivouvog yia avBpmmves (wég etvar Heydlog
AMOY® ™G HeYAANG ovyKEVIPWONG ATOM®V otV Propnyaviky meployn, €vod 1 owppon Hiog
T0&IKNG 0VGiag, TOv GVVOdEVETAL GVVHBW®E Omd TNV TOPOVSiL TOEIKOD VEQPOLG EVOEYETOL VO EXEL
ONUOVTIKEG EMNTMOOELS 6TOV TANOLVGHO Kal 6T0 TEPIPAAAOV TNG ELPVTEPTG TEPLOYTG.

H orovdatdotmra tov Bropnyavikdv eyKotactacemy omaltel v 0opdkion Toug Evavit GElIGHoD
He Pdomn Tic oOyxpoveG OVTIAYELS OVTICEIGHIKOD oyYedtacoy ot omoieg eac@oiilovv v
amoutoVevn and v moMteia allomotio. Me dedoévo OTL HEXPL TOPA Ol OVTIoTOLYEG MEAETEG
Bopnyavikov kotackevdv Paciloviar oe moAaiég @lrhocopieg oyedtacpov, Bo mpémer vo
€EETOOTEL N EMAPKELN TOV KATOOCKEVMOV OWTMOV OTI GUYYPOVES OVTIAMNYELS Kot 1) cLHPBatdTTA
TOVG HE TOVG VEOLS AVTIGEIGHIKOVG KOVOVIGHOVG.

H napodoa epeuvnrtikn epyocio avripetonilel Tov oyed0cUd TV POPNYOVIKOV KOTOCKEL®V He
Ml cvuvolkn mpoogyyiorn. Xvykekpipéva, tifevror ot Pacikég apyés o oyéon He Tumiko
Bropmyavikd  eEomMopo  (deEapevég,  KOMVOOOXOLC Kol GOANVGOOELS),  eme&nyolvral,
K®OTKOTO0UVTOL KO EVOTOL0VVTAL OPKETEG 16YXVOVGES OATAEELS, EVD TTAPAYOVTOL OTOTEAECHOTO
KOl TPOTAGELS OV 16YVOLV GLUTANPOHATIKE HE LIAPYOVTIES KOVOVIGHOVS. T TAMIGLO TOL
TPOTEWVOHEVOL £PYOVL TPOTEIVOVTOL TPOCWPIVES 00MYieg GYedGHOV Tov Ba Aappdvouv vToyn
v WontepdtnTa TOV Popnyovikedv eykotaotdoemv eEacealilovtag n cupPaToOTNTA TOV MG
v odnyudv He TG 1oyVvoVTEG OvTIoEWoHKEG Owatdéelg tov  EAAnvikod  Avticeiopikol
Koavovicpoo kat, kat’ enéktacn, tov Evpokmdua 8.

H avticeiolikny cuUmep1popd Bropnyoavikdv Katackevdv (Kupiog e ynikng ropmyoviag) £xet
AMOGYOANOEL KATO Kopovg TNV emotnHoviky Kowodtrta. Opicpéva otoyeion (Components)
Bropmyavikod e£onMopod Exovv avaAvbel o€ GEIGHO Kat YeVIKA og duvaplikd eoptio. (Housner
1957). Evtovtolg, ot vrdpyovcec 0dnyiec OVIIGEIGHIKOD oYeSOCHOD gival TEPLOPICHEVES Yo
OPOUEVOVG TUTTOVG PBLOPMYOVIKOV KOTOCKEVOV. [evikd, ot Plopmyovikés €yKoTtaoTACES OF
dwMotipla Kot ynHkd epyoostdoto Tpodiaypdeovior Kot kotackevdlovionr e Paon otebveig
Kavovioovg 6mmg ot kmdikeg g American Society of Mechanical Engineering. H yevikn
@L000Pio. TV KOVOVIGHOV avtdv ovviBmg dev cudPadilel Ye v avtictoyn tov EAK.
Enopévog, n dmapén moAA®V KavoVIGU®V Kol ot acVUBatdTNTEG TOL TEPEXOLVY OMfitovpyohv
mpdcheto epOTNUATIKA Kol SIMUMOTe oYXeTIKE e To €0pog ™G epapHUoyng Toug. H Yéxpt tpa
glmepia deiyvel TG TO YEVIKOTEPO TPOPANUA TOL OAOKANPOUEVOL aVTIGEIGHIKOD GYEdOGHOD
Miog moAVTAOKNG PLOPMYOVIKNG £YKOTAGTOONG OEV £XEL AVTIHETOMIOTEL, He BAon v cvyypovn
TEYVOYVOGTO TNG LEWGUKNG MMy aVIKNG Kot TOV AVTIGEIGHIKOD XyedAGHOD.

2.2IATIAITEPOTHTEX TQN KATAXKEYQN BIOMHXANIKOY EZOINAIZEMOY

Ot Bropnyavikég KATOOKELEG TOPOVGLALOVY ONHOVTIKEG 1O10UTEPOTNTEG GE OYECOM HE TIG
Tpodlypapés kKataokevdv [ToAtikod Mrnyavikov kat ovtég Oa mpémet va AneOovY voyn oV
EKTIOVNOT TOV 0dNY1®V HeAétng. [lpémel va onpeiwBel 6TL 1 €papHoyn TOV VE®V OVTIGEICHIKOV
AVTUMYEDV avoQEPETAL oxedOV €€ OAOKANPOL oTlG Kataokevég [ToArtukod Mnyavikod kot
OVLYKEKPIHEVOL G KTiPLO, YEQUPES 1] YEMTEYVIKEC KOTOOKEVES (Tpavr|, e101KEC BeeEMMOELS, TOlYOL
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avtiot)piEng, vmoye épya). H pelétn xotookevmdv Propmyovikod e£omAMoHoD GE GEIGHO
opeilet va eivar eVOPUOVIGUEVT HE TIG YEVIKOTEPES QMOLTIOELS KOANG KO AoPUAOVS AEtToVvpYiag
evog Propnyovikod GuYKpPOTHHATOS, Ol 0Toileg OHMG Elvat ONHAVTIKA SLUPOPETIKES OO OVTEC TOV
kmpiov Kot tov yepupodv. Ot Kataokevég Hog Propmyoavikng eykatdotaons Oo mpémel va
Bwpokictodv ce PabHd mov eEoptdtor amd TV KPIoOTTO TOV EEOMMGHOL OE TEPINTOON
actoyiog kol Bo mpénel vo e€ac@oMlovy apevdg TV ACEOAN O10KOT TOL EPYOCTAGIOV, TNV
acoin avalnmon MUdv 1 acToYOV Kol AQETEPOL TNV EXAVUAELTOVpYia TNG Propmyoviog o€
€0A0Y0 Ypovikd dtaotna. H Aertovpywomnta O mpénel vo eEacpariletor Kupiwg oto TpOTA
Hetaoceloikd 6tdd1a, 6mov cuvnOmG 1 KaAn Agttovpyio Hiag Plopnyavikng eykatdoTaons eivat

emPePANHEVD.

Ext06¢ tov mpopavadv S1opop®dv TOV KOTOUOKELOV Blopnyavikod E0TAICHOD e Tic cuvhoelg
kataokevég [oArtikov Mnyovikod (w.y. yeoperpio kot PabUOC omovdatdTnTag GYETIKA e TIG
EMNTOOELS Miog TOAVIC 0oTOYI0C), AVOPEPOVTAL ETIOTC EVOEIKTIKA TOL akOAOVOL:

e H oalnAernidopoomn pevotod — kotaokevnc (Hetaforn Tov 1810meplddmv mov exnpedlovy v
oElG KN évtaom)

e H napovcio vyniav mécemv (kivduvog Opavong kot erakolovdng kpnéng)

e H ypnoiplomoinomn mold Aent®v HeTOAMKOV eELacHATOV (Kivovvog Hpwong)

o Ot peyddreg avéopeidoelg oty Beplokpacio (Heimon tov amopévovta xpovov [ong Aoywv
avantuéng avakvkMEOUEVOVY Beplik®V TAoEMV)

e O «xivovvog yabBupng actoyiog AOY® TG ¥PNoNG XoAVPOV LVYNANS avtoyng Kot AOY® NG
YOUNANG Beppokpaciog

e H aAloiwon tov B10TT®V TOL VAIKOD Kot 1) HEIOOT) TOL GLVOAKOD TTAYOVG TOV EAUCHUATOV
AOY® daPpmong

Ye oyéon He Tig ®g Ave 1011TEPOTNTEG, 1| TOPOVGH TPOTOCT] OVOPEPETOL KAT OPYNV TNV
OTOTIKY ETAPKELD TOV KOTOOKEVOV. ExT0Og OHmG 0d v Hokpookomikn eEEtaot Toug (dniadn
amd TV TAEVPA TOV SOHOCTATIKOD GYESOCHOV) eoTtaleTon TAPIAANAO Kot 6TO ONHOVTIKO O
™G Olepelvnong  Tov  POAOL  TOV  UNXOVIK®V  WIOTHTOV TOV  YPNCIHOTO00UEVOV
KOTOOKEVOOTIKOV VAIKAOV OTIS aoToYieG AOY® GelGHov. Ot 1010t1eg HEYAAOL EVOOPEPOVTOG
pmopel va givar ot cuvifglg Pnyovikég 1010TTeg TV VAK®V (HETpo glaoTikdTTog, Oplo
dtappong) oA Kot 1 oAkidT T, 1 duabpavtotnto (fracture toughness), n avioyn oe KOToN
(e101kd o€ OAryoKLKAIKY KaTamdvnon) KTA.

H mapodoa epevvntikn epyacioa omookomel oty  mPOocapHpoyn TG vEag @rhocoiog
avTIGEWHIKOD  oyedlocpod (0mmg avtég ekepalovtar péoa amd tov EAK) otic 1oydovreg
owTaels Kot mpodaypapés HeEAETNS Propnyovik®v eykatactdcewv. Baowd otoyeio g
Toapovcas epyaciog amotedel 0 0a&lOMIOTOC TPOCIOPIGHOS TOV GEGHIK®OV SUVAHEDV OTIC
KATOOKEVES PLopmyovikoy eE0MMGHOV, €101KA o€ deEapleveS Kat doyela mieong, aAld emiong, o€
COANVOGELS KO KOTVOOOYOVG.
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Avtioetopikog Zyedraopog Kataokeowv Biopnyavikoo ESomiopod
Iavemotpo @eooaiiag, A.Z. Kapapdavog, Blopnyavia Pocpopikev Atacpateov AE

Ewova 2.1: Movdoda metpoymUkng Propmnyoaviog.

2.3 XTOXOX THX TAPOYXZAX EPEYNAX

To moapdv epevvnTikd €pyo omoPAémer otV aviamtuén KotevBuvinplov odnyidv HeAétng
KOTOOKELAOV Propnyovikov €EomMGHOD Yoo TV TepinT®on oelolikig eoptiong. Ot odnyieg
Hmopohv Vo YopaKTNPIGTOVV TPOCSWPIVES, VIO TV £vvola OTL EVOEXETAL VA EVOMHAT®OOVV GTO
MEALOV OE E101KEG OVTIGEIGHIKESG KAVOVIOTIKEG OLATAEELS Y10l TO E100G TOV KATUGKELMV ALTOV.

O1 Booikég apyég oxedloopov tov EAAnvikod Avtioeiopikod Kovoviopot (EAK) viobetobvtan
Kol 6to mopdv €pyo. Zuykekpipéva, eEetdlovion kot opilovior HETaED GAA®V Ol TapAUETPOL
OYEOWOHOY, O TPOMOG VTOAOYIGHOD T®V GEWGHIK®V OpACE®V G€ GLYKEKPIUEVO ompeia
TOAOTAOK®V KOTOCKEVADV, Ol OPLOKES GUVONKES 0OTOYI0G KOl AEITOVPYIKOTNTOG Yo T €101 TV
KOTOOKELOV oL ££eTAlovTan 6To Tapov £pyo. ['a v Tapovoa perétn ypnoilorotovvtal, 6oL
avtd elvar dvvatdv, otoyyeio KATdAANAQ TPOCOPHUOCHEVO Omd  OYETIKEG 0dnyleg Kot
dnHoctevpata ALV yopdv, 6mmg Tov HITA, 1 g Néag ZnAavdiag, yodpeg He Tapddooon o€
0éHaTo avTIGEIGHIKOD GYEOAGHOU POHNYOVIKOV £YKOTAGTAGEMV.

Ot kotaockevég mov eeTalovTal 6TV TAPOVLGH EPELVNTIKN TPOSTADELD ETvat
o Asgfopevég
e Aoyeia migong
e  Buopnyovikég coAnvmoelg
¢ Buoopnyovikég Kamvodoyot

®o mpémel vo onpelmbel TS oNUAVTIKY TPooTabslo otnv mopovca gpyoacio Oa mpémer va
katafAnfel yuo v cvpgPatdtto Tov ¢ Gve STAEE®V e TOVG 1GYVOVTEG KOVOVIGHOUG Yia
Bropmyovikég KoTaokevég, ot omoiot givatl kavoviopoli Mnyavoldyov Mnyovikov kot Bacilovtot
KATd ONHOVTIKO HEPOG TOVG GE SLAPOPETIKEG aPYES Kot PIAOGOPieg oyedoGHOD.

OAZXIT - Tehwkry Teyvikry ExBeor) - Nogpfprog 2002 oe\ida 10



Avtioeopikog Xyedraopog Kataokeomv Bropnyavikod E€ormiopod
IMavemot)po Becoaiiag, A.Z. Kapapavog, Blopnyavia Poopopikev Autaopdtov AE

To gpevvnTikd €pyo elvar epapHocévo, Pe v évvola 0Tl To. amoteAéGHATA Tov eivan dpleca
eQapHOSia amd tov OAXIL. Me to épyo avtd avtipetonileton Ue Hio “ocvuvoAiikn mpocéyyion”
(integrated approach) n avticewopikny Bopdkion yNUIKGOV BOPNYOVIKOV GLYKPOTHHATOV, T
ACQAAELD TV OTTOLMV KPIVETOL avarykoio Yo TNV ooy aotoyiag He onHavIiKOTOTO KOGTOG G
avOpomves (wég, 010 TEPPAAAOV Kol GTNV OIKOVOLLQ.

Ot mapadotéeg odnyiec oyedoohod omoTeAOVV 10 Pacikd GTOYO TOL TPOTEWVOUEVOL EPYOV
(Baowkd mopadotéon). Ot 0dnyieg eivar SATLAOHUEVES KOTA TETO0 TPOTO MOTE VO, ITOPOLV VL
amoteAécovy TV Bdon yio TV HEALOVTIKY 0AAG GUECT] GVVTOEN EVOG OVTIGEIGHIKOD KOVOVIGHOU
BLOpMYoVIK®V €YKOTOACTACEWDV.

Me v mepaimon tov Tapovtog Epyov, o OAXII éyel oty Katoy tov €va Pactkd keiplevo He
AVOADGELS KO TPOKATOPKTIKEG OVTIGEIGHIKES STAEELG IOV £ival EVOPHOVIGUEVES UE TNV YEVIKY
HeBodoroyia tov EAK, xou givar ocvpPotéc He TG 10YVOVOEG TPOOIAYPOUPES HEAETNG Kol
KOVOVIGUOUG  Plopmyovik®v &ykatootdcewv, Onmg kavovicpoi ASME kot ASTM  movu
YPNOLOTOLOVVTOL EVPEWMS OO TIC TETPOYNUIKES Propmyoviec.
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Avtioeopikog Xyedraopog Kataokeomv Bropnyavikod E€ormiopod
IMavemot)po Becoaiiag, A.Z. Kapapavog, Blopnyavia Poopopikev Autaopdtov AE

3. TENIKH MEGOAOAOTI'TIA I'TA TO ITIAPON EPEYNHTIKO EPTO

H opdda epyaciag amotereiton omd [Molrtukohg Mnyovikovg He epmelpion 6€ OVTICEIGHIKEG
KOTOOKELEG Ko 0YeOOGHO Kl amd Mnyoavoldyovg kot XnHukobg Mnyavikovg Ue epmelpio Ko
gdikevon o€ Propnyovikd oyedtacHd Kot cupmeptpopd Bropmyovikdv vikov. ['evikd, n opdda
HeAétne ovvovdalel eunelpio oe avaivon Kol HEAETN Plopnyovikdv €yKataoTdoemy, emifieyn
KOTOOKEVTG KOl GUVTIPNOT VAKOV Kol KATOGKEVODV.

H ovvepyoasio tov IMovemotmpiov Oeoccariog He to Teyvikd [pageio AZ. Kopapdvog
eEaopaiioe TV TpdcoPoacn oe HeEAETEC, oYEdI0L KOL  TPOOLOYPOPES PLOHNYOVIKOV KOTAGKEVMDV.
Emiong, n ovvepyalopevn Bopnyavio ®oceopikdv Awmacpatov A.E. (BOA A.E.) og dueca
EVOLPEPOLEVOG Popéng mapeiye mAnpogopieg kot as-built oyédia mpayHaTIKOV KOTOCKELDV,
KkaBog kot otoyelo and HeAhoviikés kotaokevés. O Mnyavoidyog Mnyovikog tg BOA A.E.
TopOKoOLOVONCE TIC €pyOciec TNG €PELVNTIKEG OMUAOOG KOU GULMMETELYE OTNV EKMOVION TOL
TEAMKOD KEEVOL TMV 0NV OVTIGEICHIKNG HEAETNG.

O1 Boowkég apyég oxedoopov tov EAAnvikod Avticeispikov Kovoviepot (EAK) viobetodvton
KOl 6TO TapOV €pYo. ZuyKekpiéva, eetdotnkay kot opiomnkov Hetald dAAwvV ot TapdeTpol
OYEOGHOY, O TPOMOG VTOAOYIGHOU TMV GECUKOV Oploemv ©€ GuykekplUéva ompeio
TOAVTAOK®MV KOTACKEVMV, 01 0PlaKES GLVONKES aoToYioG Kot AETovpytkdTNTOG Yo Ta. €101 TV
KATOOKEVADV TOV OVOQEPOVTOL GTNV EVOTNTA S NG Tapovsas mpdtacns. [a v mapovca Heén
ypnotoromOnkay, 6Tov avtd givar Suvatdv, oTotyeld KATAAANAOL TPOGAPHOCHEVA OO GYETIKES
oomyieg ko dnUocievata GAA®V yopov, 0ntmg Tov HIIA, g latmviag, g Néag Zniavoiag,
YOPES He Tapadoon o€ BEHATO AVTICEICUIKOD GYESIOGHUOD BLOPNYAVIKOV EYKATAGTACEDV.

Me 10 mopdv gpevvnTikd €pyo avtidetomiletal Ye Hion KGUVOMKN TPOGEYYIGN» 1) OVTIGEIGHIKN
Bopaxkion MUKOV BOPNYOVIKOV GUYKPOTNHATOV, 1| AGOAAE TV omoimv KpiveTol avaykaio
YL TNV aroeLyn aotoyiog He onpHaviikdtoto kO6T1o¢ oe avlpomveg (wég, 6to mEPPAALoV Kot
GTNV OKOVOHiaL.

3.1 TENIKH MEGOAOAOTI'TA KAI ITPOXEITIZH

To mapdv €pyo 8610 PeYoADTEPO HEPOC TOL OV OmOTEAEL £peLYNTIKO €pyo POCIKNG €pevvag.
Eivor €épyo epappocpévng épevvag, e v évvown Ot ypnotjomolel mAnpogopieg omd v
cvyypovn PProypaeio Kot amd TG GUYYPOVES AVTIGEICHIKES AVTIAMYELS Kot TIS cLVOVALEL He
6TOY0 TNV TOPAYOYN GUECH EPAPHOGIU®Y 0oMY1dv HeAétng. H Bdon e mapovoag Epevvag eivar
ot Baocikés datdEelg tov Evpokddika 8, 1000 oe oyxéon He Tic Pacikéc apyés oxedasplod 060
KOl 0€ G0N HE TOV VTOAOYIGHO TOV GEICHIKOV SVVAUE®V.

Evtovtoig, mapdrho 1oV epapHOGHEVO YOPAKTIPO TOV TOPOVTOS £PYOV, N EPELVNTIKY OMAON TOV
[Tavemotpiov Oeccoriog deEdyet mapdrinia épgvva 6 OptopéVe EMGTNHOVIKA avTikeipeva
ota omoio €yel MON TOPOLGLAGEL ONHAVTIKO £pY0. ZVYKEKPIEVA, €rovv NON etolplactel N
etoldlovtal emoTNUOVIKEG dNUOGLEVCELS GE dlEBV] emMOTNHOVIKA TEPLOSIKE KAl GLVEDPLA, GTO.
O¢ata

(o) g amdkpiong deEapevav oynHatog optloviiov KLAIVOPOL Kot GQAIPOG

(B) ™ oproxng avToxng COMVOGEDY
dV0 onUavtikd OEHaTO AUEGOV EVOLOPEPOVTOS Y10 PLOUMYAVIKES EQUPHOYES.
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Avtioeopikog Xyedraopog Kataokeomv Bropnyavikod E€ormiopod
IMavemot)po Becoaiiag, A.Z. Kapapavog, Blopnyavia Poopopikev Autaopdtov AE

3.2 ®AXEIX TOY IAPONTOX EPEYNHTIKOY EPIT'OY

Ot pdoeglg Tov TaPAVTOg EPELVNTIKOD £PYOV TTOL akoAOLONONKaAVY elval cVPPATEG Pe AVTEG TOL
napovolaokay oty tpotacn (Pefpovdpiog 2000) kabdc kar oty meptypagn Tov Teyvikod
Avtikelévov (NoépPBplog 2000) mov amotelel PEPOG TOL GUUPBATIKOD OVTIKEYUEVOL. ZVVOTTIKA
aVaQEPOVTOL:

3.2.1 ®don 1

214010 BiBAoypaoikic ovolNTNone Kol ETAOYN GVIITPOCOTEVTIKOV KATUCKELMOV

210 o14d10 avtd mepAapPaver v Kat apynv evpeia avaltnon ot oebvny PipAoypaeio
TANPOPOPIOV KOl OTOWEIMV OYETIKOV He TNV TPOYUATIKY] OVIIGEWGUIKY] GUUTEPLPOPE TV
KoTOokeELOV 1oL  mepAapPavovior ot efetalopeveg  Propmyavikés eykataotdoelg. H
Broypapikn avalntnon £yve Yo TIG KOTAOKEVEG TOV GHECOVL EVOLLPEPOVTOG TNG TOPOVCHG
npotaons (de€apevig, doyeio mieons, cOANVAOOELS, POMUNYOVIKEG KOTVOdOYOL). TN GLVEXELN
avalnmbnkay emiong ot TuyoOvV VIAPYOLGES 00MYieg N TPOSYPAPES 1| KAVOVIGUOUS Yo TOV
OYEOWOHO  KaTOoKELOV  Plopnyoavikov eomMopov o dAheg yopes. Q¢ Pdon Yoo TG
TPOJYPUPES OV APOPOVY  GTOV  YEVIKO OYedOHO TV  vrdyn  Kotaokevmv  Oa
yxpNoiorotovvtarl ot Apepikavikoi kavovicpoi ASME kot API, og cuvdvoaopd He avtioTtoryeg
oonyieg g ASCE, evd ylo Vv €mAoyn T®V DMK®OV ¥PNGLOTO00UVTOL Ol OVTIGTOLYOl KMOOIKEG
ASTM mov ypnoiplonmotobvtal EVPEMS EOIKE OTIG KATAGKEVES TETPOYN KNG Bropmyovio.

MMopdAinha, £ywve emAOYN] OVIIPOCOTEVTIKOV (TUTIKAOV) KOTOACKELOV  PBLOHNYOVIKOD
eEomiool, Kot HoAota amd Propmyovikés eykatootdoels. o kdbe tOmO KOTOUGKELNG
(6e&aplevn), Kamvodoy0c, COANVAOOCELS) KATOYPAPNKAY OAQ TO TEXVIKA YOPAKTNPLOTIKA TNG, KOOME
Kol 0 pOAOG NG oTN Agttovpyia TG Propmyavikng eyKatdotaong. Xtowyeio HeAETNg, oyEdo Ko
aVTIOTOXEG TPOOLYPOaPES OlaTédnkay amd 10 TEYVIKO Ypapeio A. X. Kapaudvog, kot v
Blopmyavia ®oceopikdv Awmocpdtov A.E. and vrdpyovceg KOTOoKELEG, Kol €W0WKE omd
Tomikég Aemtopépetes. H ouppetéyovosa ynmpikn Propmyavio 61€0ece emiong ototyeio o To VAIKE
KO TIG GUYKOAANCELS TOV LIOYN KOTUCKELAOV, KAODS Kol 6Totyeln Yo SofpDGELS TOV LAIKOV
(PA. Propmyavikn Komvodoyoq).

3.2.2 ®don 2

Yeoikn Avdivon ko Xysowcuoc — [HapodsiyUato Aviiceichikob Xysedwacuob Katackgvdv
Bounyavikov EEonAicov

H o¢don 2 mepihdpPfove to kOplo HEPOG NG €PELVOG, TOL CULVICTATOL GTOV OVTIGEICHIKO
oxedloopd tov kotookevmv. O oxedlaoHds avtdg axoAovbel gv yével TIC OoTAEELS TOL
EAnvikod Avticeiopukod Kovoviopov, aAdd epdcov amorteiton yivetor ypnon kot GAA@V
EYKVPp®V KOVOVIGHOV, 6mwg tov Evpokddwa 8, tov UBC, xAn. H ocvumepipopd twv
KOTOOKELAOV oVTOV eEETAGTNKE e Pdon TV deBvac onHocievévn emotnUovikn PiAtoypagica,
EVD GE MEPUTMGELS TOV aLTO amontnOnke Ba yivouv emmAéov avaidoelg Kot vToloyioHol, Hésa
oTa XPoviKd mAaicla Tov wapdvtog Tpoypdppatos. Eviovtolg, dev mpémetl va ayvonOet to yeyovog
OTL Yo OAEG TIG BLOUNYOVIKEG KOTAGKEVES (TANV TOV KATAKOPLO®V KLAWVIPIKGOV deEapeEVOV) M
emotnUoviky] BipAoypapio eivar meplopiopévn oe OTL apopd TNV GEIGHIKT omdKPIon KOl TOV
avTIGEIGHIKO oyedaco. H @don avty devkpivice 1o @opTio MOV OVOTTUGGOVIOL GTIG
KOTOOKEVEG TIG OPLOKES KATOGTAGELS OVTOYNG, KOl YEVIKO OAEC TIG MOPAMETPOVS GYESIACHOD
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Avtioeopikog Xyedraopog Kataokeomv Bropnyavikod E€ormiopod
IMavemot)po Becoaiiag, A.Z. Kapapavog, Blopnyavia Poopopikev Autaopdtov AE

evapHoVIGHEVES Ue Tig 1oybovoeg dtatdéels Tov EAK. T v katovonon tov Slepeuvicemy Tov
TPONYOLHEVOL oTadioV, ekmOVONKAY VO YOPOKTINPIOTIKA TOPAOEIYHATO YEVIKNG GEICHIKNG
avEALONG KATOOKEVAOV Bropmyavikod eEonAolol, Tov mapatifevtal oto [Tapdptnpa B.

3.2.3 ®éon 3

Teiucn 'Exfeon - Alwtumomon 0dnyidv avTIGEIGIKOU 6YEOGLOV

H Tehwn 'ExBeon mepthapfével To GHVOAO TOV ATOTEAEGUATMOV TOL EPELVNTIKOL TPOYPAMMUOTOC.
o meplhopPaver Hio  exTETOMUEVY]  €10AY®YN, OTNV  OMOi0L AVOADOVIOL O GKOTOG TOL
TPOYPAUUOTOS, TEPLYPAPETAL HE OVOALTIKO TPOTO 1 HeBodoroyia mov axolovbnbnke otnv
mopeio. TOL £PYOV, AVAPEPOVTOL GCLUVOTTIKG Ol EMUEPOVS PAGELS TOL TPOYPAMMOATOS, KOl TELOG
TapoLG1ALoVTal To ATOTEAEGHOTA KOl TO, AVTIGTOLY0 GLUTEPAGHLOTAL.

Ot odnyieg peréng amotedovv Pépog g Texvikng ‘ExBeong. H dwtdnwon towv npocwpivdv
oonywv oyedlacovy axolovdnce g emelepyaciog TG KAOe KoTAoKELNG Omd  Amoym
AVTIGEIGHIKOD oYedOGU0D, Kot OAOKANP®VEL TO TEMKO mapadoTéo Kot mephapPdvel v
dratvmwon odnylov Pedétng (design guidelines) ot onoieg TePIAaUPBAVOLY YEVIKEC 0PYEC OYETIKEG
He Tov KaBoplopd TV CEIGHIK®OV @optiov, HeBOdovg avdivong, Omov avtd givar duvatod
KOVOVEG EQUPUOYNG YLl TNV S1OGTAGIOAOYNOT). XTIC YEVIKEG QVTEG 00MYieg emonaivovtot exiong
evaicOnta onueic TOV emMPEPOVS KATOOKELAOV Hiog Propmyovikig Hovadag mov omontodv
wwitepn mwpocoyn, kabwg kot mbavég eoceaipéveg Adoelg mpog amopuynyv. Ot odnyieg
oYEOGHOV gival dtotvmOPEVES KOTA TETOO TPOTO MOGTE VO UTOPOVV VO ATOTEAECOVYV VAIKO
YPNOWHO Y TNV HeEAAOVTIK oAAE kot Gpeon oLVTOEN €VOG AVTIGEIGHIKOD KOVOVIGHUOU
Bropnyovik®dv £yKotacTdoe®mv amd Toug apHOdtovs POPELS.

Eniong, oe yopotd kepdhao g Telkng 'ExBeong, meprypdopetor 1 ypnopdmTo v
ATOTEAECGHATOV TOV TPOYPAMUHUATOC Kot STVRTAOVOVIOL TTPoTacels mpog tov OAZIIl yw v
aflonoinon tovg. Ev koataxieidy, m Tehkn ‘Exbeon mepilapfdver tov xvpto dyko Tov
EPELVNTIKOD £PYOV, TIG AVAAVCELS EMHUEPOVS KATATKEVDV, TIG EPEVVNTIKES TPOCTADELES GE E101KA
0épata, To TopadElYHOTO GYESIAGHUOD KA.
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Avtioeopikog Xyedraopog Kataokeomv Bropnyavikod E€ormiopod
IMavemot)po Becoaiiag, A.Z. Kapapavog, Blopnyavia Poopopikev Autaopdtov AE

4. BAXIKOI KQAIKEYX KAI OAHT'IEX XXEAIAXMOY

4.1 AEEAMENEX KAI AOXEIA ITIIEXHX

O oyed1aGHAC, N KATAGKELN, 1) EYKATACTOOT, 1 EMOEDPNON Kol 0 EAEYYOG TOV CLYKOAANGEWDV
ATHOCQUPIK®V OEEAMEVAOV 0moONKEVLONC VYPDV KAVGIHWOV TAV® od TNV ETLPAVELD TOV E0APOVG
BaoiCovtat otov kodiko APl Standard 650 (Welded Steel Tanks for Oil Storage). AALot k®ddkeg
61oV¢ omoiovg mapaménel o kddowoag APl 650 1 epappdloviar cupminpopatikd tov APl 650
eivan o1 kddkeg ASME, Section VIII (Pressure Vessels, Division 1) kot Section 1X (Welding
and Brazing Qualifications) kot ot kddikeg ASTM Standards, A370 (Mechanical Testing of Steel
Products) kou E23 (Notched Bar Impact Testing of Metallic Materials).

O Bookég amaitnoelg oxedlacHoD, KOTOCKELNG Kot EMBe®pNoNG HETOAMK®V doyelwv migong
gumepiéyovral otovg kmdikec ASME, Section | (Power Boilers) xou Section VIl (Pressure
Vessels, Divison | & II). Ot 800 avtoi kddikeg amotehohv TOV KOPLO 0d1NY0 6YeSOGHOD doyeimV
meoNG Yo TMOAAEC OEKOETIEG O OWAICTAPIO Kol OTN TETPOYNMIKN Propmyovia debvac.
Evaidaxtikd propodv va ypnotporombovv ebvikoi kddikeg dmwg to British Standard 5500 kot
7o wpdseata ot avtiotoryol Evpokdowes. Zopninpopatikd tov kodtka ASME epapuolovton
ot kmdwkec ASME/ANSI Standard B16.5 (Pipe Flanges and Flanged Fittings), APl Standards 601
& 605 (Metallic Gaskets for Raised-Face Pipe Flanges and Flanged Connections) ka1t ASTM
Standards A193, A194, A320 & A453 (Bolting Materials). Ermiong o telMkd¢ 1310KTHTNG Kot
xPNoG Tov eEomhoov (deapevéc Kot doyeio mieonc) dvvartal va. {ntiosl Kot va emtBaiAet
GUHIANPOUOTIKEG EEEOIKEVHEVES TPOSAYPOUPES KOL OTTOUTNGELS COUOMOVA E TIG OVAYKES KO TNV
EMKIVOLVOTNTO TOV EYKATACTAGEMV.

Ewdwotepa, 660V apopd ToV aVTIGEIGHIKO GYESOCHUO TV de&aevmv Kot TV doyelwv migong,
VILAPYOVV 00MYIES AVTIGEIGHIKOD GXEOOGHOD OT®G £X0VV daTLTTMOEL 58 d1APOPOVG KOVOVIGHUOVS
(EC 8, API 650) kot dAro emionpo SNUOGIELHATO SIEOVAOS OVayVOPICHUEVOVY 0PYAVIGH®Y OTTMG M
Apepikaviky ‘Evoon IMoltikdv Mnyavikov (ASCE-1984) kot - Néo-Zniavowkn ‘Evmon
Avtioeiopikng Mnyoviking NZ-1986). Mio. GUVOTTIKY TOPOLGINCT OLTOV TOV 0dNYIOV Yo
AVTIGEIGHIKO GYEOUGHO OVOPEPETAL TTOPUKATE.

4.1.1 Evponoikoc Kadikag Avricsisiiikod Xyedwasplov (Eurocode 8, part 4)

O Evpomaikog Avticeiopikodg Kavoviepog Eurocode 8, part 4 avagépetar o SIl0S, de&apevig
Kot aywyovg (pipelines). To kepdaioto 4.1 meptAapBavel yevikée S10TAEES OYESOGHOD, EVE TO
4.3 avoeépetal oe degapevég. To mapdptna A avagépetor og €01Ka B€Hata, Kupiwg 6To
VIOAOYICHO T®V VOPOSVVOHIK®V SUVAHE®V, OAAL KOlL GTNV OVTOYN] TOL TOUYOUOTOS TNG

oe&aevic.

Ot odnyleg Aappavovov vdym TV OAANAOETIOPACT, TOL €3APOVG HE TNV KOTOOKELTY, TNV
EMACTIKOTNTO TV TOYOHATOV TG deEAHEVIC, TNV KATAKOPLON O1EYEPON Kot TNV EMIOPAOT] TNG
avOyong g Paong g deEaeviG, TNV KOTAVORN TV 0EOVIKAV TAGEMY GTO TOiY®Ha TNG.

Ocov apopd €101KOTEPA TO QUIVOUEVO TOV KULHATIGHOV, OpyIKA OVOAVEL TNV TEPITTMOON TOL
ATOPOHOPPOTOV TOLYMOHOTOS VToAoyilovtag Tic HAleg dOoMG Kol KUUOTIGHOV, TIC TECELS MONG
KOl KOHOTIGHOD, TNV OAIKY] S10TNTIKY dUVaN PBAong Kot TNV pomn aVOTPOTNG. TNV GUVEXELL
AapBaver véyn v kivion TV TOYOUATOV TG O0coHeViS G aveEdpTNT GLUVICTOGA
Bewpdvtoag v Kivion ®ong Kot KUHATIGHOD YVOGTEG amd TNV TPONYOVHEVT avAAvoT. XTOoV
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KEHEVO TOV KavOVIGHoU avTol £xel otnpryBel o€ Peydio Pabpd n Tapovoa epevvnTiKy epyacio
Y TV oHVTAEN 00MYLDV AVTIGEIGHIKOV GYEO1ACHOD KATOCKEL®VY Propnyavikol eE0mTMGHOYD.

4.1.2 Apegpikaviké Ivetirovto Ietpelaiov (APl 650 kar API 620)

To Apepikavikd Ivotitovto Tletpehaiov €xel avamtdlel pio cLGTHHATIKY TPOCEYYION YO TOV
AVTIGEIOHIKO o)ed0old, N onoia Baciletor otnv dnpocicvon twv Wozniak ko Mitchell (1978).
H mpotewvopevn pebBodoroyia mapovoidletor oto [apdptnpa E tov API 650 kot to ITapdptnpa
L tov APl 620. Avti | Tpocéyyion Tov avVTIGEIGUIKOD oYXEOACHOD TapoLGlalel He capn TpOTo
TOV VTOAOYIGUO NG UEYIOTNG €@apHolopevng a&ovikng Taong Yo deaplevég e otnpilelg Ko
yopig ompigeg. Tng mapovoidlel g eldyioteg amortioelg ywoo oegapevéc Pe ompi&elg. Oocov
a@opd TNV GEIGHIKN d1€yepon AapUPdvel vmOYN HOVO TV optlOVTIO GUVICTMOGN EVA 1| EMIOPOOT
™G KataKOPLPNS GLVIGTAOGOS 0ev AapPBavetar vedym. Télog 1 avaivon Tov GotvopEVoy Tov
KUHOTIGHOV yiveTol Pe Tnv Bedpnon Tov ToyoHATov TG deEaevig o¢ amapadpemTa.

4.1.3 Apepwaviki] ‘Evoon Momtikdv Mnyavikdv (ASCE — 1984)

H Apepwcavikn ‘Evoon [Toltikdv Mnyovikov (ASCE 1984) éxel cuvtdéel avtiotolyeg oonyieg
avTicelc koD oyedtacov. Ot odnyleg avtég AapBdavouy vtoyn ™G TV TOPAHOPPOGIHOTNTO
TOV TOYOHATOV ™G deEAUEVNG, TNV OAANAOETIOPACT] TOV EXAPOVS HE TNV KOTAGKELT] Kol TNV
KatakOpuen oOyepon. Qotdco dev AapPdvetor vwOYN 1 ovoKATOVOR Kol OAAoyn TV
aEOVIKOV KOl TEPIUETPIKAV TAGEMV AOY® avOymong g Paong g de&apevie. Ocov agopd t0
QUVOHEVO TOV KVHATIGHOV TTpoteivel TV amevbeiog eraAAniio TV amoTeAecUATOV AOY® OONG
Kol KVHatiopov. EmumAéov, dev AapPdver vmoyn v vmoapén 0Vo opldvTiov CUVICTOCMV
celoplikng déyepong. Téhog, mpoteivel €va Kavova yi v TpdcBeon TG KOTAKOPLONG Kot
oplovTIag vdpodLVAHIKNG Tieong ypnoipomoidvtag v HEBodo g teTpaymvikng pilag tov
abpoicpatog TV tetpaydvev (SRSS). Anotelel £va 6OYYPOVo KeIHeEVO GYeSAGHOD SeEAEVDOV,
OAAG  avOQEPETOL  EWOIKOTEPD. OTNV  TEPINTOON TOV OeEAevdV  GYNHATOS  KOTAKOPLPOV
KLALVOpOUL.

4.1.4 Odnyieg oyedaopov g Néo-Znravowkng Evoong Avriceispikig Mnyavikig

Ot 00nyieg aTéG amoTEAOVV Hiok ONUAVTIKTY TPOGTAOELN Y10 TNV AVTIIHETOTIGT TOVL TPOPANHATOG
AVTIGEIGHIKOD oyedtocHol deEaplevav, He Pdomn v TOTE VIAPYOVOA YVAOOT KOl TPOUKTIKY. Mg
oplopéva THMHatd Tov To KeIPeVo TV NEO-ZNAavOtKdvV odnylidv givol eVOpPUOVIGUEVO HE Tig
npodwypapég g ASCE — 1984. Apywd mapovotdlovtor ot Pactkés apyég oxedlacHoD, Kot
npoteivetanl Hia PeBodoroyio VTOAOYIGHOV TV GEIGHKk®Y duvapemv. H pebodoroyia Pacileton
OTNV JWIKPIOT] «OOTIKNG» KOl EMAYMYKNG» HAlag, aAld avaeépetol kupimg oe deEapeveg
KOTOKOPLOOV KLAIVOPOL. XNV cuvéyeln moapotifevion Pacikég odnyieg Yo TOV VTOAOYIGHUO T®V
TaGE®V TOV TOYYOUATOC, KaODS Kat ot facikol Edeyyol taoewv. Téhog, eEetdleTon 1| avToyy| Ko o
oYEOGHOC NG BepeMmong ™G deEaeVG, KOl KOTOUOKEVOOTIKEG AETTOMEPELEG. XMEIDVETOL
TOG ONUAVTIKE THNUOTO TV 00NyldvV ovTtdv Ppickoviol eveoUaToMEéVO 6To KeIPUEVO TOL
Evpokddika 8 — puépog 4.

4.2 BIOMHXANIKEX XQAHNQXEIX

[Ma Tov 6Yed1GHO TV COANVOGE®V G€ YNHKéS Kot meTpoynikés Bropmyavieg ypnoiponoteiton
vevikd o kmdwkag ASME B31.3, Chemical Plant and Petroleum Refinery Piping. O kavoviooc

OAZIT - Tehwxr) Teyvixr) ExBeon) - Noépppiog 2002 oehida 16



Avtioeopikog Xyedraopog Kataokeomv Bropnyavikod E€ormiopod
IMavemot)po Becoaiiag, A.Z. Kapapavog, Blopnyavia Poopopikev Autaopdtov AE

avtog Kabopilet Tig emtpendpeves Taoelg Tov kabe LAKOV Yoo kabe ototyeio (component) g
COAMVOONG, Kot divel co@eilg oonyieg yio Tov VTOAOYIGHO NG TPAYHATIKNG EVKAUYING TOL
COAMVA, KOOMG KOU TOV OCULVIEAESTH OLYKEVIP®ONG TAcewv. Evtovtolg, Oev mepiéyet
GLYKEKPIIEVT O14TOEN Y10 OXEOACHO EVOVTL CEICHIKAOV QOPTIMV.

O kmdikag ASME Boiler and Pressure Vessel Code, Section |11, mov ypnoionoteitatl yio tov
oxedlIoO KLPIMG cOANVOoE®Y o€ TUPNVIKOLS oviwdpactipeg (nuclear pipes), mepiéyet
OPIGHEVES O1TAEEIS YO OVTIGEICHIKO GYEOoHO, vtd v évvoln 0Tt kaBopilel 10 HPEYIOTO
EMUTPENOUEVO eMimedo tdong dtav AapPdvetal vIdYN T0 CEGHIKO POPTio, TO O vl GAP®S
avénMEVo og oyéon e TO avTioTOl O ENIMENO TV GLVONKOV AglTovPYioG.

4.3 BIOMHXANIKEX KAIINOAOXOI

O otatikdg Kot OLVOIKOG GYESOGHOC Mg KOmvodoyov avaloyd He To DVAMKO KOTUOKEVLNG
démetan omd onHavtikd aplBpd Kavoviopmv, 1000 ebvikdv 660 kKot debvav. ILy. yw tov
GYEOGHO Propmyavikdv Komvodoymv omd omAICHEVO oKLPOdEH Exel xpnoilomoindel ekTevmdg
ot yopa tovg o [epHovikdg kavoviopdg DIN. Ailot yvootol €Bvikol kavovicpol givatl o
I'eppovikdg DIN 4133 ka1 o AyyAikdg BS 4076 yio tov oyedlacpd komvoddywv amd yaivpa. H
Abvng Emurpomny Buopmyavikov Komvodoywv (CICIND) éxer exdmoer Ipotvma Kwdikwv
(Model Codes) yia tov oyedlood Kamvodoymy and omMoHEVO okLupOdEHa Katl SOUKO yaAvfa.
e evponaikd eninedo, N Teyvikn Emitpony TC297 toug CEN  €xet cuvtdEel mpodTumo yio tov
GYEOUGHO PLOPMYOVIK®V KOTVOSOYWV.

Téhog, oe eninedo Evpwkmdikmv, vrdapyel 1o pépoc 3.2 tov Evpokddika 3 (ENV 1993-3.2 :
1997) 10 omoio avoeépetal 6TovV oYESNOHO TV Komvoddywv amd ydAvpa. To mpodTumo 0wTd
evpioketor NON vrd kabeotdg Petatponng tov e EN, mov onUaivel 6Tt 0tav mepdost 6Aa Ta
TpoPAETOUEVA GTAOINL TOVG dladIKaGiag Tovug, Bo amotelel mPOHTLIO VIOXPEWTIKNG EQAPHOYNG
TOVG YOPES HEAN Tovg Evponaikng Evmong.

H mepartépo avapopd o€ OAOVG TOLG GYETIKOVG KAVOVIGHOUS — OTATIKOD KOl OLVOHKOD
OYEOGHOV Propnyovik®dv kamvodoywv gival éEm amd Tov okond g mapodcas epyaciog, mov
glval 0 avTIoEICHIKOG OYEOIAOHOG TOV KATOGKEVMV OVTAOV.

Q¢ yvootov otv EAAGOa 1oybel o Avticeicpikog Kavoviepoe EAK 2000, tov omoiov ot pev
YEVIKES apyEG 1oYLOLY YL OAOVS TOVG TOHTOVS TV GOMIKMY KOTACKELMV, EVED Ol EOKOTEPECS
OlatdEeLg Ko o1 Kavoves eQapHoyns avagEépovtal Kupimg oe otkodokd pya. Emopéveoc o EAK
2000 gpappoletar ev Y€veL Kol GTOV OVTIGEICHIKO GYEOOGUO TOV PLOUNXOVIKGOV KATVOOOY MOV
(B.K.).
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