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1. MEPIAHYH

Z16y06 0V CVYKEKPIUEVOL dpbpov gival 1) Tapovoicon peAémg eléyyov emdpkelag, pécn
TPOCOUOLADGEMV Kl UVOAVTIKAOV VITOAOYICHMY, §10 VPIOTAPEVOV KVAVEPIKOV HETAAAKOV
dekapeviv yia iapopeg otdbpeg mAfpaong, mov npaypatororinke yio. T MOTOPOIA
EAAAZ, Awhotipia KopivBov A.E., pe okomd m cuvelopopd peoloTikdv dedopévav
OTO OVTIKEIHEVO TNG CEICUIKNG CVUTEPIPOPAS TV petodhikdv deEapevav. Ta 1o Adyo
avtd, yivetmt oavagopd omv Tepwa Swpoppopivn  Eocoeio  oyediacpol,
akohovfBoopevn omd extevi] meprypoen] Tov defopevav. Iapovoidlovtar, emiong,
avedvticol vroloywopoi pe Phom Sebveic ko eyydplovg kavoviopois (Apepikaviko
Kavoviopé API650, Evpoxkddika 8 kat tov EMnviké Avniceiopiké Kavoviepd EAK2000)
koBmg Kol anoTEALCUATA TTPOCOUOIDCEWY TEMEPACHEVOV GTOLXEIMV oV Snpovpyinkay
Yl TV EKTOVION TG &V Adym peAémge.

2. EIZATQI'H

H ocewopukn amdkpion tov petodhxdov deapevav, av kot £(el anacyolfost T diebw
EMCTNHOVIKY KOwOTNTO TIG TEAEvTaieg dexaetieg, eEakohovbel va amotelel avriksipevo
épevvag Kot ToAAEG gopég sivar 0 kabopioTikGg maphyoviog ©6To oYedlaoud Kat o
S1uoTactoAdynon Tous. Zuvibelg TEPITTMOELS AoTO IOV HETEAMK®OV SeEapevav mov Exovy
kotamovnOel and oewopd eivar ot e€ng: 1) amokOAAnom TovV coMVOCEmV oV Eival
ovvdedepéve mepuetpikd g Sefapeviig, ii) aotoyio tomouv «elephant’s foot» iii)
amox6AAnen mg Phong £dpaog amd To mepueTpikd KEAVEOS, iv) Bibion mg emmléovcag
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Bépa Tov GpBpov amotedei N diepedvnon ™G CupTEPIPOPES B1O peYGAov peTaAMKOV

defapevdy  vmoPadddpevev oe  celopikh  Sifyepon, péce  avelvtTikdy uebddov

VOAOYIGHOD OV GVOQEPOVTAL GE SLEPOPOVS KOVOVIGUOVS Kat ovoADGEMV Baoer g
' pedddov 1oV tenepacuévov otoyeiny.

I‘ 0po@fig v) acToxie TOV MEPETPIKOD KEADPOLG AGY® TNG THEGTIC TOV KVPATIGHOD. Kvpimg

I 3. PIAOZO®PIA ZXEAIAZMOY

H tepdmra g ovpmepipopds petadhikdy detapeviy vd celopIKn difyepon éykettan
omv aMnAenidpaon petadd Toydpatog kat neEpEXOpEVOL VYPoY, ebartiag g acULEVKTNG
Kivnomg petald tove. H ovyxpovn ¢rthocogio oxedacpod opifer Svo kiviselg yio o
MEPIEYOUEVO VYPS oV mepintwon SeEapevdv pe Gkapmto Toydparo. ZInv mpaT, mov
ovopdletar «Gropmm modukiy, 10 vypd akorovdel ™y Kkivion «otepeod COUOTOC) TOV
oy ®paTeY (Kavoroinon tev cvvopwakdv cuvBnkdv). T Sedrepn («peTagopiki»
xivion), 10 vyp6 Kiveitar kataképuga eEutiog ™G acvpBatémroa e To KEeog g
deEapeviig (wavomoinen cuvBnkdv 1opporiag otV ehetbepn EMPAVELL TOV VYPOV).

4. TIEPIT'PA®H TQN AEEAMENQN

Ou 8o defapevég (T-776 ko T-761) mov mapovsidloviat Ppiokoviar oTic EYKOTACTACELS
dwhompiov mg MOTOP OIA EAAAX AE, otoug Ay. @coddpovg Kopwvbiag. Ot
deBapevég eivon kuhvdpikiig popers, pe Sapétpoug 47m (T-776) kar 88,5m (T-761), evid
T Oyn tovg givar 20m (T-776) xar 20,35m (T-761) avtictoya ka edpalovror eni
Kukhikdy axaprtov Bepediov. H defapeviy T-776 éxer KAEIOTH 0poQH KOVIKHG poppig
oty kopuer ™mg. T ™y kokbtepn katavonon kat peAETn TG CGEIGIIKTC AmoKPLONG TV
deEapevav, mpaypatomombnkay avolioels yie Sihpopec otdBueg mANnpworig Tovs. Ma m
de€apevi) T-776 eetbomray téooepg SropopeTikég oTabpes, evd yia dekapevn T-761
d%0. Ot mapandve mAnpogopieg suvoyilovrat otov IMivéka 1.

Ovopacia | EZetalopevn Z1abpn “Yyog Avapetpog | Opoon
Aefapeviis | mepintoon | mhipoong | Sefapevi | defapeviig
(m) (mm) (mm)
T-776 | 18,83 20032 46950 Nat
T-776 I 14,12 20032 46950 Nat
T-776 111 9,42 20032 46950 Nat
T-776 v 4,70 20032 46950 N
T-761 I 16,38 20350 88556 On
T-761 | 11,40 20350 88556 (0}

Iiv. I- lcwpetpixa yapaxnpioticd delapieviy
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Mo peahiotikt] mapovsioon tov deEapevov yivetar péco GoTOYpaELOY Tov Aenkay

otg eykatactdoerg mg MOTOPOIA EAAAZ, Awhotipue Kopivov A.E. Im

Potoypagio 1 napovordletar n dekapevn T-776, evid n dekapevn T-761 Swxpiveton om I
Potoypapic 2.

Pawr. 2- Pwroypapixh Anyn detapevic T-761

5. EAEI'’XOZX EINTAPKEIAX ME BAZH TON KANONIZMO API650

O Apepikévikog kavoviopuds API6S0 [1], epmepiéyel pia tomomompévn pébodo (péow
OPIGHOY GUYKEKPIHEVOV TAPUUETPMV) CYESAGHOD KOAVEPIKOV HETOAMKOV SeEQpEVOV pe
paon ™ yeoperpia tovg. H pébodog avth Paciletar otov mepoptopd tov péyiotov
avanTuocOpeEvoy  Tdoewv (mov ogeikoviar oe vdpootatikés mEcE) KT oMo
kafopiopéva emrpentd Opw. O ovykekpiuévog kavoviopds mpoPAémer emiong kot
Sadikacia avriceiopikol oyediaopod Tov ev Adyo defapevav. e auth opilovior dvo
«o0dbvapesy pales Yo o MEPIEXOHEVO VYPO, 1ol Mote va AngBohyv vméym ot dvo
CUVIOTMGEG THEGNG TOV VYPOV (KAKUUMTY TOALIKA»-CHETAPOPIKIY) OV AVATTOGCOVTOL
Aoy oewopod. Me Baon avtés yiverar vmohoyopds g pomig avatpomic. o ov EAeyyo
o€ avatpont opiletal pia «evepyny pala tov mepleyGpeEVoL VYPoD g defapevic. Av Ka
EUMEPLEXEL VIOAOYIONO TV BAMTIKOV TACEWV MOV AVATTOGCOVIAL GTO KEALQPOS, 1
cuykekpipévn pébodog de AapPaver voyn mbavi) actoyio and epehkvoTikés Taoelg ovte
Kat TpoPAETEL TOV VIOAOYIONO TOV HEYIOTOV HYOUG KUUATIGUOD.
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[ AxohovBobv 0 EAEYYOG EMAPKEWNG TOV MAXOUG TWV EAUCHATOV Yio T dekapev) T-776
(Mivaxag 2) kot yio ™ de&apevi T-761 (Tivaxag 3) pe Poon tov v Adyw xavovioud. O
'l EMeyx0g TparypaTomomAnKe yia T péyoTr emrpent 6TaBUN TANPDCEDS k@0e deEapevic.

ApOpdg Mowbmre I\dtog “Yyog | Amarrodpevo | Yprotapevo
Aaxtoliov Xaiopa Elaopatov | (m) Iayog Mayog
(m) (mm) (mm)
{ 1 BS4360 GR50C 2438 18,83 22,24 22,25
2 BS4360 GR50C 2438 16,39 18,30 18,93
3 BS4360 GR50B 2438 13,95 15,51 16,24
' 4 BS4360 GR50B 2438 11,52 12,73 13,57
5 BS4360 GR50B 2438 9,08 9,96 10,90
' 6 BS4360 GR50B 1940 6,64 7,20 8,22
7 BS4360 GR43A 1940 4,70 5,75 8,00
i 8 BS4360 GR43A 1940 2,76 3,24 8,00
9 (xopuoery) | BS4360 GR43A 1940 0,82 0,86 8,00

iv. 2- Eleyyog endpkeias eAaoudrwv delapevis T-776 kard API650

‘ | ApBpog Mowtra IAéarog Yyog | Anmtovpevo | Yprotdpevo
Aaktuhiov Xaivpa Eleopdrov | (m) Iéayog Iéayog
(m) (mm) (mm)
| ASTM A36M 2436 16,38 37,40 37,40
: 2 ASTM A36M 2436 13,95 34,51 37,40
3 ASTM A36M 2436 11,51 27,84 37,40
4 ASTM A36M 2436 9,08 22,03 37,40
5 ASTM A36M 2436 6,64 15,58 37,40
6 ASTM A36M 2436 4,21 9,35 37,40
7 ASTM A36M 2436 1,77 3,49 37,40
8 ASTM A36M 2436 37,40
9 (kopve1)) | ASTM A36M 862 37,40

iv. 3- Eleyyos endpxeiag ehaoudrwv deapuevis T-761 kord API650
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Egappodloviog tov avrioeiopikd oyxedwopd tov API650 [1], v opilovria emrdyvvon
gdagpovg 0.24g (Kopwboc) kon y i edagucng mapapétpov S; = 1.5 (kord API650 [1]),
TPUyHaTOTOONKE £AEYYOC G OVOTPOM| KOl VAOAOYISHOC TMV HEYICTOV SlopnKov
OlrTikdV Tdoewv Yo Tig dvo defopevéc. Ta anoteléopata cuvoyilovial atov [Mivaka 4.

Ovopacio | Ztabpn Pomn «Evepyo» | Euvrereoti|g Méyotn
AgEapeviic | mjpoons | Avatpomic Bapog Acplalerag Ok
(m) (kNm) (kN) tdon (MPa)

T-776 18,83 243649 14809 1,43 0,60
T-776 14,12 117182 13231 2,65 0,33
T-776 9,42 34759 11357 7,67 0,15
T-776 4,70 7481 8924 28,00 0,11
T-761 16,38 299731 82572 12,20 0,24
T-761 11,40 137996 71638 22,99 0,18

Miv. 4- Arotedéouata eléyyov delauevar oe oetoud xara API650

6. ANAAYZH ME BAZH TON EYPQKQAIKA 8 KAI TON EAK2000

O Evpokddikag 8 [2] avanticost pio dodikacic voloylopod tmv d00 THmOV TEGEMV
OV TPOKVUNLTOVV amd TG KWGEG TOv mePleXOUevoy vypod, OnAadt) v «ikopmm
TOAKT» KOl T «HETAQOPIKI), HECH TOAVTAOK®V avaivTikdv tomwv. [Mopéyel, emiong,
m duvarémra vmohoyiopod g TEpvoucag kot TG pomhg Phong yw Tig dvo
mpoavapepbeioeg kivioeg. [épav avtov, tpoPrénet 1pdnovg enarinhiog tov mEcEWY Kut
TOV EVIOTIKOV peyebdov tov 8o kwfoewv. Tapéyel, akoun, avolvtikd TOTO Yo TOV
vohoylopd Tov peyictov vyoug kupatiopod. O EAK2000 [3] dev nepiéyetl peBodoroyia
avTICEIoIKOD  oyediaopol defapevav. IMapdha avtd mepifyer @dopo oyxedoopow
TPOCAPPOGUEVO oTa GEWCKG dedopéva Tov eEAdadikol ydpov.

INa tov ékeyyo tov defapevdv Eyve VITOAOYIONOG TOV AVOTEPH TIEGEWV Y10 TIG SLAPOPES
otaBuec mAnpwong mov e€etdomnkav. [Na tovg vrohoyopovs ypnoiponodnke 1660 10
pdopa tov Evpokddika 8 (EN 1998-1 [4]) 6c0 kot 1o avtictoyo tov EAK2000 [3].
Ekteviig mopovciacn 1ov ev Moy amotelecpdtov yivetor atn Piplloypapiki avogopd
[5]. Zrov [Mivaka 5 yivetor cUykplon tov PEYIOTOV VWOUE KUUATIOCHOD OvOAOYO HE TO
Qaouo oYedlacob Tov ¥pnoipomo|onke.

Ovopocia Zralun Méyioto "Yyog | Méyoto 'Yyog
Agtopevilc | mMjpmong Kvpoatiopod Kvpatiopot
(m) EN1998-4 (m) | EAK2000 (m)
T-776 18,83 1,13 3,24
T-776 14,12 0,64 2,73
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T-776 9,42 0,20 2,42
T-776 4,70 0,10 2,08
T-761 16,38 0,18 3,93
| T-761 11,40 0,18 3,39

‘ ITiv. 5- Méyiato byog kvpatiouot katd Evpwkddika 8 kar EAK2000

' 7. MPOLOMOIQZEIZ NENEPAZMENQN ETOIXEIQN

Extéc tov avelvtikdv pedodov, yu tov €heyyo tov defopevov mpaypoatomonbnkay
avaAioElS HEGH TPOcOUOLmpGTeY Tenepacpuévay otoyeiov. TTo cuykexpiéva, yia kibe
deEapevi kat otdlun TApwong dnpovpyntnke Eexwplotd tpocopoinpa (£€1 cuvorika).
Ta Ti¢ avaAoeg PNOILOTOONKE T0 EUTOPIKO AOYIGUIKG TEMEPACUEVOV GTOXEIWMY
ANSYS [6]. H mpocopoiwon tov kelbgovg, g mAdkag £dpacng Kot g opogng (6mov
vpiotatar) tov Sefopeviv  mpaypatomovidnke HECH ICOMAPUUETPIKDOV  OCTOLEIOV
kehbpoug Tprdv kopPaov (tpryavikd otoeio) kot tecohpov kopfmv, mov cuvdvalovy
Kopntikf kou pepPpaviky Astrovpyia. To mepieyduevo vypd mpocopoiddnke e T ypfion
crotyeimv dykov Tomov «Solid» pe Tpeg petaopikovs Pabpovg ekevbepiog avé k6ppo ota
omoia. Tposdobnkav o1 W16TTEG acvpmieatov vypolh. H dwkpironoinon twv dekapevav
napovoilaletar oto Zynpa 1 (Se&apevn T-776) xon oo Zynua 2 (deEapevn T-761).

Zy. I- Araxpiromoinon eAaoudtwy (apiotepa) kal vypov (delia) decauevic T-776

Zy. 2- Aaxprromoinon ehagudrav (apiotepa) kai vypov (detia) delapeviic T-761
Extevi|c ava@opd ToV QOPTIGE®Y KaL TOV GUVOPLEKGOY cuvBnkdv petald g Stempdveiog

10V VYPOL yiveton o Pifloypagikn avagopd [5]. Exetkd pe m Swdikacic avélvong,
avapépetal 6TL apod apyikd mpaypatonowdnkay eAactikég avahioelg pe empPolr) povo
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TOV KATOKOpUO@V Qoptinv Kot vEPOsTATIKOV TECEWY, Tpoodlopiotnkay ot 1810popés
tov dekapevav kot ev cuvexsia mpaypotonombnkay Suvaopikés eacpatikés avolvoe (pe
xpon 1oV @hopatog oxedacpod tov Evpokddika 8 [4]) yir tov mpocdiopiopd g
GEIGIKTG amoKplong tav deapevdv. Tvvontik@ omoteléopata ovtdv mapovcibovion
otov Ilivaxa 6.

Ovopacia Zrafpun Méyio I Méynom MéyieTo "Yyog
Agkapeviic | mjpoong | Epelxveniki | Ol Kvpatiopod
(m) taon (MPa) | taon (MPa) (m)
T-776 18,83 262,77 4,80 0,96
T-776 14,12 211,74 11,59 0,81
T-776 9,42 166,93 11,20 0,64
T-776 4,70 97,25 17,26 0,28
T-761 16,38 184,02 16,01 0,32
T-761 11,40 134,92 10,90 0,23

Iliv. 6- AmoteAéopara npocouordoewv delopevav ue ™ péBodo TV TEMEPAoUEVOV
oTolyeiwy

8. ZYT'KPIZEIZ - ZYMIIEPAZMATA

1. O &bo defapevig BewpolvTal EMopPKEic £VRVTL GEIGLOD COUPOVE PE TOVG OYDOVIES
kavoviopols. Ot tdoelg 7oL MPOKOMTOUV OMO TIC TPOCOUOIDCELS TV
MEMEPUCUEVOV OTOLKEIOV DEV OVOEVETAL VO TPOKUAEGOVV aoTOYie TOV DAKOD.

2. O Apepkavikog kavoviopds API 650 [1] mpoPréner peiwpéves OMRTIKEG TAGELS OF
oY£0M PE AVTEG TWV TPOCOUOIMUATOV TEMEPACHEVOY GTOLKEI®Y.

3. Topampeitar wavoromtik] cvppovie petafd tov Evpoxddike 8 [2] ko tav
TPOCOUOWDCEDY AVAPOPIKE e TO PEYIGTO VYOG Kupatiopob. Aviifétmg, n ypron
tov @dopatog tov EAK2000 [3] odnyei oe avEnpévec mpéc (o opiopéveg
TMEPUITMOELS VO TOV TPUTANGIOV) Yia TO £V Adym péyeboc.
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SUMMARY

The objective of this paper is to present the structural adequacy study, via simulation and
analytical methods, of two existing cylindrical steel tanks for various levels of contained
liquid, which was carried out for MOTOR OIL HELLAS, Corinth Refineries S.A., with the
purpose of contributing realistic data on the topic of seismic response of steel tanks. For
this reason, reference is given to the current design philosophy, followed by detailed
description of the tanks. Analytical calculations based on international and domestic design
Codes (American Code API650, Eurocode 8 and the Greek Seismic Code EAK2000) are
also presented, followed by finite element simulation results that were obtained during the
preparation of the aforementioned study.
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