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IXeSLOOUOG TETPaWPOPOU HeTAAALKOU KTNPiou ypadeiwv Le EVAAANAKTIKEG SLATAEELG
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Namnadakng rewpylog (EmPBAENOVIES : lwdvvng Pautoyldvvng, MavAog Oavornoulog)

NepiAngn

AVTIKEIEVO TNG MEAETNG amOTEAEL O OXESLOOUOG KL N SLo.oTacloAdynon €vog TeTpawpodou
HETAAALKOU Snuoclou KTlpilou ypadeiwv pe xwpoug mpooBaocng kot Slakivnong kowou e
UTIOYELO aTtd OMALOUEVO OKUPOSEUQ TO OTIOLO TIPOKELTOL VO KATAOKEUAOTEL OTNV ATTIKH.

H katodn tou ktipiou eival popdng H dtaotdoewv 65m x 35m pe Suo aibpla dtactacewv
25m x 10m kat UPog 17m Xwplg To uToyELo.

Ol 6pacelg Tou aoKouvTal €T TOU POPEQ, KATNYOPLOTIOLOUVTAL OE UOVIUEG, EMLBAAAOUEVEG
peTaPAnTEG, doptia xloviol, opTia AVEUOU KOl OELOULKEG SpAcels. O UTTOAOYLOMOC TOUG EYLVE
oUpdwva pe Tig dtatagelg tou EN 1991.

H mpooopoiwon tou ¢dopéa, Twv ¢poptiwv Kol Twv avoAUCEWV E£YLVE OTO TPOYPAUUA
Autodesk Robot Structural Analysis Professional 2014. Mpaypoatomnot®nke eA0OTIKA avaAuon pE
Bewpla mpwing TAfnGg. M TNV QVTIOEWOUIKY MeEAETN  akoAouBrnbnke o EN1998. H
Sl00TaoloAOyNoN KoL 0 EAEYXOC TWV SLOTOUWY Kal Twv HeAwv Baoiotnke otov EN1993.

TENOG, HeAeTNONKOV KAMOLWO KOTOOKEUXOTIKA Ofpata, oxedlalovtag AEMTOUEPELEC
oUVOECEWV HETAEU OAWV TwV KUPLWV HEAWV Tou $opEa Kol MAPOUCLALETAL O TIPOUTIOAOYLOUOG
Tou €pyou, o0 omoiog €ywve PBaolldopevog otnv pala Tou HETaAAKOU ¢dopEa Kol TO GUVOALKO
euBadov kKAAuPNE TwWV BEPUOUOVWTIKWY TTAVEA KAl TwV UaAooTaCiwv.
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Design of a four-storey steel office building with alternative bracing configurations
Papadakis Georgios (Supervised by Raftogiannis loannis and Thanopoulos Pavlos)
Abstract

The design and layout of a four-storey metal public office building with access and traffic
areas shared with a basement of reinforced concrete that is to be constructed in Attica is the
subject of this design. The ground plan of the building is 65m x 35m with two atriums measuring
25m x 10m and height of 17m excluding the basement.

Subsequently, the actions of the structure are categorized into permanent and live loads as
well as snow, wind and seismic loads. Their calculation was made in accordance with EN1991
and EN1998.

The simulation and the analysis of structure were performed by using the program,
Autodesk Robot Structural Analysis Professional 2014. Elastic analysis was developed with 1st
order theory. The design of all cross-sections and members were based on EN1993.

Finally, some construction issues were studied by detailed drawings of all main members’
connections and a project budget is presented, based on the weight of the steel structure and
the total coverage area of the thermal insulation panels and the glass panels.
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1 NEPITPA®H TOY EPIToy
1.1 Ewcaywyn

H mnapoloa OutAwpatik epyaocia €Xel WG QVTIKEMEVO TNV avaAucon Kol TN
Slaotacloloynon evog tetpawpodou UETOAAKOU Snuodclou KTpilou ypadeiwv HE XwPOUg
npoéoBaong kat Stakivnong kowou . Emiong ylvetol mpooopoiwon Tou HETOAALKOU KTLplou UE Kat
Xwplg umoyelo and onAlopévo okupodepa.To ktiplo Bpioketal oto Nopo ATTIKNC.

H mpooopoiwon kot N avaAucn ToU KTLPLou €YLVE E TN XPrion Tou mpoypappatog Robot
Structural Analysis Professional 2014 tng etaipiag Autodesk, oto omoio swonxBnoav peyebn kat
napadoxéC Baoel Twv €€NC EVPWKWSIKWY :

* Eupwkwdikag 1 : Baolkég apxe oxedlaopoU Kot SpACELS ETIL TWV KATAOKEU WV

* EUpWKWALKAG 2 : IXeSLOOUOC KATAOKEU WV OO OKUPOSEUQ

* EUpWKWAKAG 3 : IXeSLOOUOC KATAOKEL WV aTto XaAuBa

* EUPpWKWAEIKAG 4 : IXeSLOOUOC CUMUEIKTWY KATAOKEUWV aTto XAAuBa Kot oKupOdepa
* EUPWKWALKAG 8 : AVTLOELOULKOC OXESLOOUOC KATOOKEU WV

To ktiplo avamtuoostal o 5 enineda

- 210 eninedo -1 umtdpXEL £val UTIOYELO IO OTTALOMEVO OKUPOSED OE OAN
NV KAAuyn Tou KTLpiou ,0mou Bpiokovtal oL amoBnKeUTIKOL XwpPoL Kal oL B€oelg otabueuong .

- Yta enineda 0, 1, 2 kat 3 Bpiokovtal oL xwpolL Twv ypadeiwv Kal oL xwpol dtakivnong Kat
ouvabpolong kowvou.

1.2 FrewpeTpka Kot KATaoKEUAOTIKA OTOLXEL TOU KTLpiou

H kdtoyn tou ktipiou €xel Staotdoelg 65mx 35m. O kavvaPog meplExel 13 patvwpata Twy
5 m katd tn 8evbuvon X kat 7 datvwpata tTwv 5 m katad tn StevBuvon Y. H kdtodn evog
TUTIKOU 0pOdou, N omoia €xel epBadov 1775 m? , napouvoidletal oto oxfjpa 1.1. To ouvoAlko
euBaddv tou ktnpiou sivat 9620 m? (7100 m? ot téooeplg dpodol Kat 1775 m? to wdyelo) . To
Uy og tou Looyeiou ival 5,00 m evw tou umoyeiou, Tou lou, Tou 20U Kat Tou 3ou eival 4 m. Apa
OUVOALKO UoG Tou popéa eivat 21,00m.

O PEpwv 0pyavIoUOG TOU UETOAALKOU UEPOUG TOU KTIpiou amoteAeital amd uMooTUAW AT
avd 5m kata tnv X kat kata tnv Y &tevBuvon, kupleg dokol otn SlevBuvon Y avd 5m,
Seutepelovoepg dokol otn SlevBuvon X avd 5m, koL 0To EcWTEPLKO TOU KABE datvwpatog 5m x
5m unapyouv Stadokideg ava 1.25m katd tn dtevuBuvon X mou edpalovrtal apbBpwtd ota Akpa
Toug €Ml TwV Kupilwv Sokwv tng dtevBuvong Y.Emiong OAeg oL KUpLeg Kal Seutepelouoeg Sokol
ocuvdeéovtal apbpwTtd oTA AKPA TOUG.
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1.3 YAwa
Ta UALKG TToU XpnoLpomol)Bnkav yla tn popdwon tou dopéa eival ta €€NG :

1.3.1 Aopkdg xaAuBog
ITO UTIOOTUAWMOTO, OTIG KUPLEG Kal Seutepelouoeg SOKOUG, KOL OTOUC KATAKOPUPOUC
ouvdéopoug duokappiag xpnowomnolionke doptkog xaAupag notdtntag S355, He WOLOTNTEG oV
Sivovrtal amnod tov Eupwkwdika 3 :
e Avtoxn (6plo) dtappons : f, = 355 MPa (N/mm?2) = 35,5 kN/cm2
e EdeAkuotikn avroyn ( avtoxn Bpavong ) : fu = 490 MPa
® EL61k0 Bapog: y =78,5 kN/m3
* Métpo ehaotikotnTag : Es = 210 GPa
e Métpo datunong: G = £2#1+v) = 81.000 N/mm2 (MPa) = 81 GPa
¢ A\oyog Poisson : v=0,3
® JUVTEAEOTNC YPAMULIKAG BepULKAC SLacTOANG : a = 12*10-6 ava °C
e Mukvotnta : p = 7850 Kg/m3

1.3.2 IkupOdepa
MNa tig nmedilodokoug, Ta Tolxela, Ta UMOOTUAWMATA, TIG S0KOUG Kol TIG TAAKEG TOU
unoyelou, €xeL xpnolpomnotnBetl okupodepa nowotntag C 20/25, o omoio €xel TG €€N¢ LOLOTNTEG
(6mwcg Sivovtat otov Eupwkwdika 2):
e OAuttikn avtoxn : fck = 20 MPa = 20.000 kN/m2 (KPa)
e EW61k6 Bapog : y =25 kN/ m3
e Métpo ehaotikotntag : £ =30 GPa = 30.000 MPa (N/mm?2)
* \6yog Poisson : v=0,2
e JuvteAeotng Bepuikng StactoAng : a = 10-10-6 ava °C

1.3.3 XaAuBag onAlcpou
XpnotuornotBnke xaAupag omAtopou B500C oto umdyelo

1.3.4 XaAuB&0dUAAO (ZUMUKTNG TTAAKOLG)

OL TAAGKEC TwV O0pOPwWV KOTOOKEUAOTNKOV WC OUUUIKTEG (Ttowtoxpovn Xpnon
XoAUBSoPUANOU Kol oKUPOSEUOTOC PE €VOLAUECN OXAPA OTMALOHOU, N Omola QTOTPEMEL TN
PNYUATWON TOU OKUPOSEUATOC KL ovaAapPBAvel TIG PoOmMEC KAUYNG TNC TMAVW TAEUPAC -
“0pvNTIKEG” POMEG OE TEPIMTWON OTATIKOU TIPOCOUOLWHOTOC TOAMWY avolypdatwy). Ta
XOAUBSOPUANDL XPNOLWUEVOUV WG HETOAANOTUTIOC Kal TapoaAapBavouv 1o (6lo PBapog tou
okupodéuartog kal ta doptia dtdotpwong katd tn ddaon tNg okupodétnong, evw otn ¢daon
Asttoupyiog ta SU0 UAKKA Aettoupyolv pall WG OCUMMELKTEG TIAAKEC KL €€aodaAilouv
Stadpaypatiky Aettoupyia oto dopéa..

Noa onuelwBel 6tL n cuvepyaoia xaAuBSodUANWY — CKUPOSEUATOC ETILITUYXAVETAL UE ELOIKA
SLopopdWHEVEG VEUPWOELG, EYKOTIEG I TIPOEEOXEG Tl TwV XaAUBSoPUAAWV 1 pe TNV TPOPAeYdn
Statuntikwyv cuvééopwv (NAwv) otig otnpigels Twv xaAuBdodUA wv. Ta dopTia TNG CUUULIKTNG
mAAKaG petadEpovtal ot kKupleg Sokol¢ pe Sladokideg (Seutepevouvoeg Sokol) mou otnv
napovoa epyacia dietaxbnoav ava 1,25 pétpa, PAKOUG 5 UETPpWY, OGO KAl TO AVOLYHO TOU
datvwpatog katd tn StevBuvon X.

EmAéxOnke tpamelosldéc xaAuPdoduAdo SYMDECK 73, n OSwapdpdwon kot T
XOPOAKTNPLOTIKA TOU omoiou daivovtal ota akdéAouBa oxiuota:
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Ixnua 1.5: Tevika otolyeia cUPpLKTNG TAakog (Paon Asttoupylog)

AkoAouBouv ol €AeyyoL TNG GULULKTNG TAGKOC:
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Ixnua 1.6: EAeyxol oUppktng mAakog (Pdaon kataokeung) — Aldypappa pomwy Kapdng
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Ixnua 1.7: EAeyyxol ouppelktng mAdakag (Paon Aettoupyiag) — Aldypappa portwyv kapung (0.K.A.)

ExAéyetal teAkd poptio oUppkTng mAdkag = 2.73 kN/m?

1.3.4 EmukaAuyeLg

Q¢ emk@AuPn tou HeTaAAKOU OKEAETOU TOU Ktlplou, TAEUpLKA, emAéyovtal OSuthol
valortivakeg (mocootd emdavelag 40%) kot n umtoAoutn TAayLoKAAUYN KAAUTITETAL QO TTAVEA

moAuoupeBavng.

MAaiva tdvel pe mayxog 100mm kat 81k6 Bapog 12.7kg/m?.

-

I100I

e

Ixnua 1.8: Mavel mAaylokaAluPng
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2 OOPTIZEIZ KATAZKEYHZ

O ¢opéag oxeblaletal Kal KATAOKEUALETAL £TOL WOTE VA OTOKPIVETAL APTLOL KOl
aflomota ot GoPTIoELC TTOU TOU aokoUvtal armd to TepBarlov t600 Katd tn ¢daon
KOTOOKEUNG TOUu, 000 Kol Katd tn Suapkela {wnAG Kal Xpriong tou. MpokKelpévou va
TPOOodLOPLOTOUV Ol SPACELC KAl KATOTILV Ta SUCUEVECTEPO EVTATIKA KOL TTOPAUOPPWOLAKA
HEYEDN mou Ba yxpnowomownBouv otnv avdaluon kot SlactacloAoynon Ttou ¢opéEa,
Aappavovtal umoyn MapPAyoVTEG TOU OXeTL{ovTaL Ke TN XPnon, Tn B€on kal tn popdr tou
£€pyou.

Ol 6paocelg oxeSlaopol HLOG KATOOKEUNG KAAUTITOVTOL O Tov Eupwkwdika 1, 6mou
yivetal emapkng neplypadn Twv Sladpopwy Kataotaoewyv oxeSlaopol wote va eAeyxBel n
KATAOKEUN O€ KATAOTOON 0LOTOXLOG KOL AELTOUPYLKOTNTOG. ZUYKEKPLUEVA, ATAPLOWVTAL Kall
avaAvovtal 6ot oL cuvduaopol S6pacewv otoug omoioug duvatal va umoPAnBesl n
KOTAOKEUN KATA Tn SLAPKELA OVEYEPONG TNG AAAA KAl KATd tn StdpKela TnG {wng TG. ZTouG
UTTOAOYLOMOUG oL Opaocelg Bewpeital mwg mpokalouvtol amd eEwteplka doptia Kal
HETAKLVIOELC.

O uTtoAOYLOMOG TwV SUVAPEWY, OL OTIOLEG KATATOVOUV TNV KATAoKeun, Sev elvat Suvato
va yivel pe amoAutn akpifela. Q¢ ek touToU, TO HEYEDOG KAl N KATAvoun piag ¢poptiong
kaBopilovtal pe KATAAMNAeG mopadoxeG Kal Tpooeyyioel. Ol KATnyopleg OTLG OMOLEG
Slakpivovtal ol Stadopeg poptioelg mapouaotalovrol MApPAKATW:

e  Movipa dpoprtia (G)

I6{o Bapog pépovta opyaviopou

MpooBeta povipa
e Kwnta ¢oprtia (Q)

Kwnta ¢optia opodpwv

ApAoelg avépou

Doprtio xtoviov
e IsloMKA dopTia

Qoptio pe emiBoAn entayvvoewv

2.1 Mévipa dpoprtia

Me tov 0po MOVIHA R veEKpaA ¢optia voouvTal OAEC Ol SPACELS, OL OMOLEC AVAUEVETAL VO
EMevePYNoOOUV Kata tn Sapkela {wng Tou €pyou Kal ylwo tnv omoia n Siadopomoinon tou
HEYEBOUC TOUC OTOoV XPOVo elval apeAntéa. Itnv katnyopla auth mepllapfdavovtal oAa ta
katakopuda Ppoptia (to cuvoAo Tou lou BAPOUG TNG KATAOKEUNG KAl TwV AOUMwV GEPOUEVWV

otolyelwv e’ autng).

To 1610 BApoG TNG KATAOKEVUNAG elval:
1810 Bapog okupodépartog : gc = 25 kN/m?3
1810 Bapog xdAuBa : gs = 78,5 kN/m3
Moprtio clupelktng mAdkag = 2.73 kN/m?

Aoud povipa (srukaAOPeLlg, Saneda, opodr], NAEKTPOUNXAVOAOYIKOC EEOMALOMOC KATT) = 1 kN/m?
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2.2 Kwnrta (petafAnta) ¢poptia

2.2.1 EmuBarAdpeva poptia Adyw xprnong

Itnv Kkatnyopia Kwnta A petapAnta $optia mepllapfavovral ta Kotakopuda
doptia mMoOU MPOKUTTOUV ATO TNV XPrION TOU KTILPIlOU Kal TIPOEPXOVTal amo TNV mapoucia
avOpwriwy, enimAwy, Kwvntou eéomAlopol K.T.A. Adyw tng duong Twv doptiwv autwv dev
elvat emakpBng n TN kot n 6€on toug yuU autd mpoodlopilovtal oTATIOTIKA KoL oL &€ TIUEG
Toug Sivovtal amd kavoviopoug. Ot petaPAntég Spaocelg, Aaupdvovtal wg ouolopopda
KATAVEUNHUEVEG Kal Ba TpEMeL va tomoBetouvial KAatd tov MAéov SUGHEVH TPOTMO OTO
dopéa, wote va KOAUTTOVTOL OAEC OL €VOEXOUEVEG (OPTIKEG KOTOOTACELS (OUCUEVELS
doptioelg) kal va mpoodlopiletal n SUCUEVAG EMLPPON TOUG.

Itnv mapouoa epyaocia, and tov Eupwkwdika 1 ywa katnyopia xprnong ktipiwv B
(xwpot ypadeiwv) kat C 3 (xwpol Stakivnong kowvou Kal xwpol mpocPacng oe Snuodacta Kat
SloknTikd ktipta) , AidbOnkav mi to Suouevéotepo kvntd poptio 5 kN/m? yia to dnedo
op6dou evw yila TNV opodr erAEXONKe n Tl 2.5 kN/m?

Ixnua 2.3 Kwnta ¢poptia

2.2.2 ®optia xtoviov

To ¢optio xloviol Beswpeital wW¢ OTATIKO ¢GOPTIO KAl KATATAOOETAL OTI( METABANTEC
otaBepég (kaboplopeveg) Spaoelc. MNpokaAsital amd tnv evamobeon Tou XlovioU OTILG OTEVEG
(oplZovtieg N kKeKALUEVEG) KL amoTeAel LSLaitepa onUAVTLIKO GOoPTIO yLa TIEPLOXEC OTIOU ETUKPATEL
KPUOGC KALPOC Kal €lval ouvnBEeLg oL HeyAAEC XloVOTTWOELS. O UTTOAOYLOMOG ToU Yivetal pe Baon
Tov Eupwkwdika 1. To XLOVL Umopel vo. CUCOWPEUTEL OTn OTEYNn Katd Sladopoug TPOmouC.
ISlaitepn onuaoia £xel n £€kBeon TG opodr¢ oTov AVEUO, Ol LETABOAEG TNG BEpOKpOTLOC KaL N
TOAVOTNTA CUYKEVIPWOH G TOU AOYW KOTOKPHAUVLIONG N Bpoxomtwaonc.
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ZuvnBwg, To XLOVL Bewpeltal WG OHOLOUOPPWE KATAVEUNUEVO. € ELOIKEC TIEPUTTWOELG OTIOU
oL kataypadég ¢ xlovomtwong Sivouv akpaieg TIHEC, oL omoieg g pmopouv va aflomolnBouv
HEOW TWV OuvNBWV OTATIOTIKWY HEBOSWV TNG XOPAKTNPLOTIKAG TLWAG Tou doptiou Xloviou,
UIopoUV va BewpnBolv wg akpaileg TUXNUOTIKEG SPAOELC.

To ¢optio xoviou oe pia otéyn Bewpeital OTL evepyel katakdpuda, avadEpeTal otnv
optZovtia tpoPoAn TnG otéyng Kat mpoodlopileTal anod Tig oxeoelg 2.1 kat 2.2 Katd nepintwon :

A) MNa kataotaoelg SlapKelag A MAPOSIKES & s = Ui*Ce*Cr*sk (2.1)
B) MNa TUXNUOTIKEG KATAOTACELS : S = Ui*Ce*Ct*Sad (2.2)
Omovu :

Ui : CUVTEAEOTN G OXNUATOC TOU PopTiou XLoviol
(Mo TNV mepinmtwon tou Ktiplou NG epyaciag, Omou n oTEyn €lval LOVOKALVAG, KAIOEWG a =
0°, eivaL u1 =0,8)

Ce : ouvteleotn ¢ ekBéoewg. MMpEMEL va XpnOLUOTOLE(TAL yia ToV Poodloplopd Tou doptiou
Xloviou otnv otéyn. H emhoyr] tng TAG tou Ce mpémel va AapPavel umoyn tng tnv
HeAovTIKN €€EALEN TOU Xwpou yUpw arod to €pyo. O Ce mpémel va AapPavetal ioog pe 1.0
€KTOG av opiletal AAwG yLa StadopeTikd TomoypadLlkd XopoKTNPLOTIKA.

Ct : O Bepuikdc ouvieheotnc Ce Ba TPEMEL va xpnotomnoteitat ya va AapBdavetatl urodn n
peiwon twv doptiwv Xoviol oe otéyeg pne vPnAr) Bepuikr) Stddoon (> 1W/m2K), eldikd og
OPLOUEVEC YUAALVEG OTEYEC, OTIOU TO XLOVL ALWVEL AOYW TwV anwAelwv Beppdtntac. MNa 0Aeg
TIC AAAeC tepMTWOELG: C= 1,0 onwc elval n mepintwon pog.

Sk: XQPOKTNPLOTLKA TN Tou poptiou xlovioL emi tou edddoug

(Cesi= 2,0 : ouvteAeoTi ¢ yLa e€alpeTIKA dopTia XLovIov)

loxVeL 1S = Sk * (1 + (%)2> o€ kN/m? (2.3)
Ma v T “sk” kot yua mepiodo emavadopdg 50 etwv, opilovtal and to eAANVIKO €Bviko

TIPOCAPTNUA TPELG LWVEG XLOVIOU, HE TILG OVTLOTOLXEG XOAPAKTNPLOTIKEG TIUEG “Sko” TwV PopTiwv

xtoviol yia £€6adog mou Bploketal otn otabun tng 6alaccag (A=0, émou A: YYOUETPO TNG

OUYKEKPLUEVNC ToToBeaiag amd tn otddun tng Oalacooac, oe LETPO,/M KaL TO OMOL0 UETPLETOAL UE

okpiBeta 100m. To ekAoTOTE UPOUETPO OTPOYYUAEVETOL OTNV OHECWC LEYAAUTEPN EKATOVTAdA):

e Zwvnl: sk,0=0,4 kN/m?

e Zwvn Il : sk,0=0,8 kN/m?

e Zwvn Il : sk,0 =1,7 kN/m?

MNa tomoBeoiec pe vPopeTpo peyalvtepo and 1500m mpémel va yivetal e8Ik HEAETN KL
afloAoynon.
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EAAGG: Doptio xoviov yia A=0

"

260 a 250 W0 Hloselers

IxNua 2.4 Xaptng He TLG TPeLg {WVEC XLoVIoU oToV EAANVLKO XWPo

Fos N© | BN
(A=
1 a1
2 0
E] LT
M
|
E
&

To ktiplo Bpioketal otnv Attiki. OMOTe T0 UPOUETPO AVAKEL OTNV Katnyopia Twv A=100m

Kal Bploketal otn Zwvn .

apa  sko=0,4 KN/m?

Eniong éxoupe : u1=0,8

C.=1,0

G=1,0

Ao tn oxéon (2.3) uTtoAoyiloTNKE :

k = 0,4 (1+ 1002)—04051<N 2
S - ] (917 - ) /m

TeAka to poptio xlovioL €ival (oo pE :

s=ui-Ce-Ct-sk=08-10- 04505 = 0,324 kN/m?

Ixnua 2.5: @optio xLoviou

=< Story 4

- Story 3

Al Story 2

\StOI y S

15



2.2.3 Apaoelg avépou

OL 6pAO0ELC AVELOU KOTOTAOOOVTAL OTLG LETABANTEC KABOPLOPEVEG SPATELG KAl O TIOANEG
HETAAALKEG KOTOLOKEVEG amoTteAoUV TN Baoctkni poption oxedlacpol. ZUpPwva He T SLaTALeLg
tou EN1991-1-1 wg 6pdon TOU aQVEUOU E€mi Twv KOTOOKELUWV Bewpeital n mieon mou
OVOTNTUOOETAL OO TNV OVAOXECN TNG PONG TOU QVEUOU. ATO TI( QVOAMTUCCOUEVEG TILECELG
TIPOKUTITOUV SUVAMELG KABeTEC TtpoG TNV MpooBaAlduevn emidpavela. H Spaon tou avépou oe
hla  kataokeunn mpoodlopiletal amd TNV THEON QUAG KAl oMo TOUG KATAAAnAoug
0gpoSUVAULKOUG CUVTEAEOTEG.

Itnv napovoa epyaocia egetalovral duo SleuBuvoelg avépou pe B=0°(6tevBuvon +X) kal
9=90° (6levBuvon +Y )kaBwg ol dAAeg duo SleuBuvoelg V=180° (SievBuvon -X) kal ¥=270°
(61evBuvon -Y) divouv apBuNTIka ta dla popTia Kal yla TN OTEYN KoL YL TOUG KATAKOPUGHOUG
TolYOoUG.

a) YIOAOYLOWOG TiieonG TaXUTNTAG OLLXHAG

210 Ktiplo NG SuTAwpATIKNG epyaciag to €6adog avikel otnv Katnyopia Il :Meploxn pe
XounAn PBAdotnon Omw¢ ypaoidl Kol pEQOVWHEVA eumodla (6€vipa, KTipla) pE amootaon
TouAaylotov 20 ¢popég To LPog Twv Epmodiwy
Baolkr) TaxutnTo AVELOU

H Baoikr taxutnta avépou, Vp , oplleTal wg cuvaptnon tng StelBUVONG TOU AVEUOU Kot
NG EMOXNG TOU £ToUC, ota 10m nmavw ano £€dadog katnyopiog Il :

Vp =Cdir'cseason'vb,o (2-4)
omou:
Vb,0: N BepeAlwdng T tng Paotkng TaxUTNTOG TOU AVEUOU, (0N HE TN XAPAKTNPLOTIKI UEON
TaxUTNTO Tou avépou 10 Aemtwy, avetaptnta and tn SlelBuvor) Tou Kal TNV €Moxr Tou £TOUC,
ota 10m mavw amo to €6adog, os meploxn Ke XapnAn BAaotnon O6nwe ypaoidt Kal HEUOVWUEVA
eunodia  (6évipa, «ktiplta) pe amootacn TouAdxwotov 20 dopé¢ 1O  UPOG  TWV
eunodiwv(katnyopia €dadoug II). H Bepehiwdng TR ™G Vho oVudwva pe to EOviKO
Mpoodptnua opiletal ota :
* 33 m/s yla Ta vnoLd Kot mopdAta Héxpt 10 Km armo tnv akti
e 27 m/s yla TV untOGAoLn Xxwpa

onwg daivetal kal oto oxAua 2.6 :
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- 33 mE .

/I w=2Tms
EN 199 almd XAPTHE FOINON IMA TON KASDPFIEMO THE BEMEALIADYE TIMHE

THE BAZIKHE TAXYTHTAE TOY ANEMOY. v
KATMAR A 150000

IxNua 2.6: Xaptng {wvwy yLo Tov KABopLoPO TNG Vi,o

Apa oto ¢opéa TNG SUTAWHATIKAG AaUBAVETAL Vb = 33 m/s, SLOTL TO KTLPLO OTNV TEPLOXT TNG
ATTIKAG eV anéxel meploocotepa anod 10 Km amnd tnv aktn.

Cdir elval o ouvteleotng dtevBuvong,
H T tou ocuvteheotr) SlevBuvong, cair, YA Sladopeg SleuBUVOELS AVEUOU UTOpPEL va
Silvetal oto EBviko MNpooaptnua. H mpotewvopevn TN eival 1,0.

Cseason  ELVOL O EMOXLKOG CUVTEAEOTNG,
H Tl Tou €MOXIKOU GUVTEAECTH, Cseason, YIOL XPAON OE ULA XWPA Umopel va Sivetal oto
EOvikO tng MNpooaptnua. H mpotelvopevn Tun eival 1,0.

Méon taxutnto avépuou

H péon taxutnta Tou aVEROU Vm(z), og LPog z mavw amo to £€dadog, s€aptdtal anod tnv
TpaXUTNTA TOou €dadouc Kat TNV Tomoypadia kot and tn Baoikr) TaxUTNTA TOU AVEUOU, Vb, KL
npoodlopiletal xpnotponolwvrag tnv e€lcwaon

vm(z) = c(z)-co(z) v (2.5)
Omou :

cr(z) eival o cuvteAeoTAG TpaxLTNTOG

Co(z) eival o cuvteheoTrig avayAudou tou edddoug, ou AapBdvetat wg 1,0

Vb elval n Baowkn taxvTnTa OVEUOU
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TuvteAeotig tpaxvtntag Cr(z)
O ouvteAeoTn ¢ TPaXUTNTAC Cr(z) utoAoyileTal amnod TiG OXEOELC:

4
c(z)=k_-Inf— for z . <z<12
r r 7 min max
0
c(z)=c (z_. for z2<z .
r( ) r( mln) min
Mivakag 2.1
Zo Zmin
Katnyopla edadoug
m m
0 OdAaooa f mapdktia eploxn ekteBeluévn og avolktr) Bdlacoa 0,003 1
| Alpveg ) eminedeg kal opl{OVILEC TIEPLOXEG ME apeAnTEa BAdotnon Kal Xwpig
gunodia 0,01 1
Il Meploxy ne xaunAn BAdotnon Omwg ypaoidt kol pepovwuéva epmodia (§évtpa,
ktipla) pe andotacn touddyiotov 20 popeg To UPog Twv epmodiwy 0.05 )
Il Neproxn ne kavovikn kaAupn BAACTNONG I KE KTIPLA 1] UE LEUOVWHEVA EUTIOSLA IE
péylotn andotaocn To MoAU 20 ¢opég o UPog Twv gumodiwv (OMwe xwpLd, 03 5
mpodoTLa, Hovipa aon) ’
IV MepLoxn 6mou TouAdxLotov To 15% tng emidpAavelag KAAUTITETAL UE KTIPLA TwV OTolwv
T0 péoo uYog Eemepva ta 15m. 1,0 10

O katnyopieg edddoug etkovoypadouvtal oto Mapdaptnua A.1.

ZTIC OXEOELG QUTEC:

Zo: TO MAKOC TaXUTNTAC 0 M, cUPdwWVA e TNV Katnyopia edddoug

Z0,iv=0.05m
20=20,11
Zmin=1m: to gAdyLoto UPog yla katnyopia edadouc Il
Zmax: AapBavetal ioo mpog 200 m
0,07

%0
ke =019-| ——|  _g19

Z0I
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MNa dtevBbuvon avépou ¥=0°:
‘Exoupe OYog h = 17,0 m kat mAdtog b = 35,0 m - h < b, cuvenwg to Ktiplo Bewpeital OtL
amoptiletal amo éva TuNpa pe VPog Ze = h=17m

IoXVEL OTL :Zmin< Ze<Zmax=200m
Kat ¢r(z)=1.1075

MNa StevBuvon avépou 9=90° :

Exoupe uog h = 17,0 m kot mAdtog b = 35,0 m = h < b, cuvenwg to Ktiplo Bewpeital otL
amoptiletal amo éva Tunua pe VPog Ze = h=17 m.

Ko AL ¢(2)=1.1075

Zuvteleotng tonoypadikig dtapopdwoaong Co(z)

Méow Ttou ouvteAeotr tonoypadtkig dtapdpdwong (1 avayAudou) ektipudtal n avénon
NG HEOoNG TaxUTNTAC TOU AVEUOU TAVW OO HEMOVWHEVOUG AOdOUG Kal EAPOELG I} YKPEUOUG
avahoya pe tnv mpoonveun kAton ®=H/L, katd tn StevBuvon Tou avepou.
Mpoodlopiletal amod TG MaPaAKATW CXECELS :

Co=1 yla @©<0,05

Co=1+2s® yla 0,05<®<0,03

Co=1+0,6s ywa ©>0,3

s : €lval o ouvteleotng Tomoypadlkng B€ong , cuvaAPTNON TWV OTOLKElWV CUUPWVA PE TNV
nipoonveun mAayLla ( opllovtia , katakopudn andotaon KA. )

Oswpw @=0 dpa Co=1
Kat Vm(z)=1.1075*1*33=36.5475m/s

Nieon TaxvTNTOG OIS
H mieon tayvtntag awung os UYog z, n omoia MeEPAAPPBAVEL LECEC KAL ULKPAG SLAPKELAG
SlaKUpAvoEeLg TaxutnTac , mpoodlopileTal ano tn oxéon :
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4p(2) = [1+7 - 1,(2)] 5 p- v (2) = ce(2) - (2.6)
OTou :
p: N TUKVOTNTO TOU aépa , Tou e€opTatal anmd Tto UYPOUETPO , tn Bepuokpaocia Kal Tn
BapOUETPLKN TILECT TIOU OVALEVOVTOL O€ HLa TIEPLOXN KATA TN Stdpkela avepoBueAAag ( p

=1,25 kg/m?3)
I\(z) : n évtaon tou otpoPBAiopol og VoG z
Ce(2) : 0 ouvteheotrig ékBeang kan SidetTat amd tn oxéon :

qp(2)
dp

Ce(Z) =

gb : n Baown mtieon mou &ibetal anod tn oxéon :
1 2

b =3P Vp

Vm(z) H péon tax0tnta Tou avépou

H évtaon tou otpoPihiopou lv(z) o UPog z umoloyiletatl amd Tig oxéoelg :

O-v kI

l,(2)= = Yo Z4, SZLZ
Vo (1) ¢, (2)In(z/2,)

Iv(z)zlv(zm'n) Y Z<Zm’n

Omou:

ki elvar o cuvteheotic otpoBhiopol. H tpl tou ki mou Ba xpnotpomolnBei oe pa Xwpa
uropet va Sivetat oto EBvikd Mpoodptnpa. H mpotewvopevn twur tou ki= 1,0.

Co e€lval o ouvteleotrig avayAudou tou edddoug omwe meplypAadnKe TPONYOUUEVOUG
Zo €lval To HAKOG TPAXUTNTAC OE M

Z elvalto uYocg Tou Ktpiou 17m

MpoKUTTEL:

I(z)=0,17156

KalL N TIEOT TOXUTNTOG ARG TIPOKUTITEL:

q,(z) =[1+7L,(2)] -%-p -2 (2) = ¢,(2) * q,=1860.99 N/m?
Gp(17)=1,861kN/m?

B) YIoAoOYyLOpOG EEWTEPLKWV TILECEWV ETTL KATAKOPUDWV TOLXWV
1. Nna StevBuvon avépou 9=0°

JUVTEAEOTEG EEWTEPLKNAG TILEDNC
‘Exoupe: e= min(b;2h)= min(36.2m;34m) = 34.00m<d= 65.00m
h/d=17/65=0.261

OL Lwveg €xouv epPadad: A> 10 m2, dpa Cpe=Cpe, 10
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Oynviae<d

AVELOC
—_— A B C h

e d-e q
‘:e_fgh 4/5 e .T

Ixnua 2.7: KaBoplopog Lwvwv A, B kat C, avaloya pe tn StevBuvon tou avépou, yla e < d.

Me ypoppLkn mapepBoAn anod tov mivaka 7.1 tou Eupwkwdika EN 1991-1-4 yia toug
OUVTEAEOTEG EEWTEPLKNG TILEONG YLO KATAKOPUPOUG Toixoug mpokUTTEL o MNivakag 2.4.

Mivakog 2.2: SuvteAeoTéC eEWTEPLKAG TleoNC cpe oe Katakopudoug toiyoug yla 9=0°.

ZQONH A B C D E
1 -1.2 -0.8 -0.5 0.8 -0.5
h/d <0.25 -1.2 -0.8 -0.5 0.7 -0.3
0.261 -1.2 -0.8 -0.5 0.702 -0.303

E€wteplkeg TLEDELG €T KATAKOpU WV ToixwV (Tavtou idlo vYog):
OL e€wTepIKEC TLECELG UTTOAOYLlOVTAL TIO TN OXEoN:
We:Qp' (ze)-cpe,IO' (211)

Mivakog 2.3: E€wTeplkeg MECELG wWe o€ Katakopudoug Tolyoug, yia 9=0°
ZQNH A B C D E
We -2.233 -1.489 -0.931 1.303 -0,558

2. Na dlevBuvon avépou ¥= 90°

JUVTEAEOTEG EEWTEPLKNAG TILEDNC

‘Exoupe: e= min(b;2h)= min(65m;34m)= 34.00m <d= 35.00m
h/d=17/35=0.486

Ot lwveg €xouv epPada: A>10 m2 , dpa cpe=Cpe,10.

Me ypopuikn mapeuPfoAn amd tov mivaka 7.1 tou Eupwkwdika EN 1991-1-4 yia toug
OUVTEAEOTEC EEWTEPLKAG TILEDN G VLA KATAKOPUPOUG Tolxoug, mpokuntel o Mivakag 2.4
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Mivakag 2.4: JuvTeAeoTEC EWTEPLKNG TILEGNC cpe O€ KaTtakopudoug Toixoug, ya 9=90°.

ZQNH A B C D E
1 -1.2 -0.8 -0.5 0.8 -0.5
h/d <0.25 -1.2 -0.8 -0.5 0.7 -0.3
0.486 -1.2 -0.8 -0.5 0.732 -0.363

E€wtepLkéG TIEOELG eM KATAKOPU WV TOlXWV
Ano v E§lowon (2.11) , mpokuTttel o Mivakag 2.5

Mivakag 2.5: EE€wTepLKEC TILECELG We 0 KaTakopudoug Tolxoug, yia §=90°.

ZQNH A B C D E
We -2.233 -1.489 -0.931 1.303 -0,558
A B C
188y 27.2 + 31 "
223 1.469 0.931

ILLILTLTT
Avepog = =
]

9=0 #| D 1303 0558 E [ |=
]
= )
b :: :: I
’ 1 403 Qas ’
[TTTTTTIITLIT
223 1.469 0.931
¥ 638 A 272 A+ 31 A
A B C
Ixnua 2.8: Qoptia avéuou yia 6=0°
E
15m 35

ANaiasaanaAaRARARARARARANARE)

< i%\g T’£<
LHHHHHHHHHHHHH
Avepuog )
8=90

IxAua 2.9: Ooptia avéuou yla 6=90°
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Y) YITOAOYLOUOG ECWTEPLKWV TILECEWV ETTL KATAKOPUPWV TOLXWV
JUVTEAEOTEC ECWTEPLKNC TILEDNC

H kataokeury 6ev éxel deomolouca mAsupd oe autiv tn SlevBuvon, mou va Exel
TIEPLOCOTEPQ avolypaTa amo T AAAEG, Kal emiong Sev elvat eUKOAOG 0 AKPLBRG UTTOAOYLOUOG TOU
TIO00OTOU TWV avolypdtwy (u). N' avtd AapBdavetal wg CUVTEAECTAG ECWTEPLKNAG TILECEWG CPI N
Sduopevéotepn T and 1o +0.2 kal -0.3. Aucuevéotepn kataotaon eival otav abpoilovtal ot
SUVAUELG OO TLG ECWTEPLKEG KOl EEWTEPLKEC TILECELG,.

‘ETOL, ylo TTAPASELYUA OV O CUVTEAEOTN G EEWTEPLKNG TILECEWG O€ €val TOlXO €lval BETIKOG TO

Sduopevéotepo eival va AndBel 0 oUVTEAECTNG E0WTEPLKNG TILECEWG APVNTIKOG , cpi = -0.3. Av

QVTIOETWG O OUVTEAEDTNG EEWTEPLKNG TILECEWG O€ €val TOolXo €lval apvnNTIKOG TOo SUCUEVEDTEPO
elvatl va AndBel 0 ouVTEAEDTI G ECWTEPLKNG TIECEWG BETIKOG, dnAadn cpi= +0.2.
ATO TIG KAVOVLIOTIKEG Slatdelg mpoteivetal va Aappavovtal kat ol SU0 TEPUTTWOELG

dopticews kot va cuvSualovtal P TIG EEWTEPLKES TILEDELG.

Eowteplkég MIEDELG T KATAKOPU WY TOlXWV
Ol ECWTEPLKEG TILECELG T(POKUTITOUV amod Ty €lowon:

W, = qp(zi)'cpi!

ATO TNV MopamAavw oxXEor, EXOUHE:
Mo Cpi=+0.2, mpokumrtel : Wi= 0.372kN/m?2
Mo Cpi=-0.3, mpokumntel : Wi=-0.558kN/m?2

OTOU Zj= Ze= 17.00m

TTTTT

ITTTTTTTTITTT

TTITTT

LLI1]

TTTTTTITTIT
LA A A A A
0.372

IxAua 2.10: Qoptia avéuou yla cp=+0.2

LLLLILLL LI

I AN
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I I
B TITITIITT a
B N A A A a
TTTIT TTTT11
-0.558

Ixnua 2.11 @optia avépou ya cp=-0.3

6) YroAoylopog e€wTepLKWY TIETEWV ETIL TNG OTEYNG

‘Exoupe opllovtia otéyn a=0° pe alunpad akpa, EMOUEVWS cLUdwva UE TNV mapaypado 7.2.3
Tou Eupwkwdika EN 1991-1-4

1. T &tevBuvon avépou 9=0°
® JUVTEAEOTEC e€WTEPLKNCTiEONC

‘Exoupe: e= min(b;2h)= min(35m;34m) =34.00m <d= 65.00m

Ot {wveg £xouv epBadd: A> 10 m?, &pa Cpe=Cpe,10.

e/d :I:

AVvEpOg

%

el4 _[

dleuBuvon avepou B = 0° Kal 8 = 180°

F

e/10

!

e=bnzh
&Trol0 Eival NIKPATEPO

b: didcTACN EYKAPGTIA GTOV AVEHO

Ixnua 2.12: KaBoplopdg Lwvwy F, G kat H yla povokAwvn otéyn, yla StetBuvon avépoud=0° kat 9=180°
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Mivokag 2.6 — JUVTeAEOTEC e€WTEPLKNG TILEONC VLA OPLIOVTLEG OTEYEC

Tumog oTéyng Zwvn
F G
Cpe,10 Cpe,1 Cpe,10 Cpe,1 Cpe,10 Cpe,1 Cpe,10 Cpe,1
Alpnpa akpa -1,8 -2,5 -1,2 -2,0 -0,7 -1,2 +0,2
-0,2

KaL: w, =q, (Ze)'Cpe,lo,
OTOTE Ol EEWTEPLKEC TILECELG WeOE OTEYN, Yl 9=0° Silvovtal 0ToV MapaKATw TivaKa:

ZONH F G H I
We -3.350 -2.233 -1,303 -0.372
_/,/_
85 F
_/,L I
18 G| H
7/_ I
85 F
7/_
| | |
A B Bl
34 13.6 48

Ixnua 2.12: KaBoplopog {wvwv otn otéyn yia 9=0°

2. Na 6evBuvon avépou §=90°
e  JuvTeAeoTEC e€WTEPLKNG TIiEONG
‘Exoupe: e= min(b;2h)= min(65m;34m) =34.00m <d= 35.00m
Ot {wveg £xouv epBadd: A> 10 m?, &pa Cpe=Cpe,10.

OL ouvteheotég e€wteplkng mieong elval ol pe tnv mepimtwon 9=0° omdte Kol ol
e€wTepLKEC TILEDELG WO glval (ogg pe TNV nepimtwon 9=0° :

ZONH

G

H

We

-3.350

-2.233

-1,303

-0.372
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7{1
347 F | G G | F
=
136
H
7{1
|
18
7.'1
[ |- l |
A al A A
85 48 8.5

Ixnua 2.13: KaBoplopog {wvwv otn otéyn yla 9=90°

€) YIIOAOYLOUOG ECWTEPLKWV TILECEWV ETTL TNG OTEYNG
ATO TN OTLYUNA TIOU Ol ECWTEPLKEC TILECELG €€aPTOUVTAL OO TNV TIEoN TAXUTNTOC QLXUNG
KOlL TOUG OUVTEAEOTEC ECWTEPLKAG Ttieong, Ba mpokUPouv (6leg yia kaBe SievBuvon avéuou, Kat
Ba elval opolopopda KATAVEUNUEVEG OTNV ETILPAVELA TNG OTEYNG. EMOUEVW G TTPOKUTITEL:
Mo cpi= +0.2, mpokuTtel : wi= 0.372kN/m?2
MNa cpi=-0.3, mpokumntel : wi= -0.558kN/m2

S S

0.372

Ixnua 2.14: Qoptia avépou ylo ECWTEPLKEG TIECELG ML TNG OTEYNC Yyl cp=+0.2

L A A A A A A A A A

-0.558

Ixnua 2.15: Qoptia avépou ylo ECWTEPLKEG TILEDELC Ml TNG 0TEYNG yia cp=-0.3

2.2.4 ZIelOMIKEG SpAcELS

Katda tn Sldpkela Tou oelopou avamntuooovtol oto €6adog emtayuvoels (opllOvTleg Kal
KATAKOPUDEG), TOU €XOUV WG OUVETMELD TN Onuoupyia adpavelakwv OSUVAUEWV ETL Twv
KOTOOKEVWV. ATO TIG SUVAELG QUTEG , oL opllovTleg Bewpouvtal oL TAEov coPapEg (Kuplwg Adyw
HEYEBOUC), XWPILC OUWC auTd va onuaivel, OTL Kal oL Katakopudeg & pmopouv va amoBouv
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KOATAOTPODIKEC UTIO OPLOUEVEG OUVONKEC. H xwpa pag BplokeTal og plo EQLPETIKA OELOUOYEVNA
TLEPLOXN KOl WC €K TOUTOU Ol CELOULKEG dpAoElS mailouv CNUAVTLKO POAO OTO OXESLAOUO TWV
KOTALOKEU WV.

QG ocloulkeG Spaoelg oxedblaopuol Bewpolvtal ol TAAAVIWOEL] TOU KTIpiou Adyw Tou
OELOMOU, OL OTole¢ ovopAlovtal OELOULKEC OLEYEPOELS 1| OELOULKEG Sovrnoelg. Ol OELOULKEG
OpAOELC KATOTAOOOVTAL EMIONG OTIG TUXNUATIKEG Kot &g cuvduadlovtol Pe GANEG TUXNMOTLKEG
Spaocelg, onwg eniong &g ouvdualovtal pe TIG SpAcelg Aoyw avépou. Eival Aoumov adpavelakeég
SUVAELG TTOU TIPOEPYOVTAL OO TNV AVTIOTOON TNG LALAG TNG KATAOKEUNG OTNV LETASIO0UEVN OF
autnVv Kivnon amnd 1o £€6adog. Katd ouVETEL, oL OELOUKEG SpAOELS e€apTwvTal amod TNV ¢uon
NG OELOMKNAG Kivnong tou edadoug (kabBopllopevn amd TNV €mitayuvon, tnv taxutnta, tn
XPOVLKN dldpkela Kal tn dtevBuvon) Kal TNV cupmneplpopd T KAtaokeung (kabopllopevn ano
Vv akapia, TNV Katavoun palag, Tnv amocBeon, Tig LBLOTNTEG TOU UALKOU K.T.A. ).

JUpdpwva pe tov Eupwkwdika EN 1998-1, Ta OELCULKA AMOTEAECUATO KOL TOL ATOTEAECUATA
TwV AAwV dpacewv Tou mepAapBAvoVTaL 0T CELOULKN KOTAOTACN OXeSLOOUOU Umopouyv va
UTTOAOYLOTOUV WE BAon TNV YPAUULKA-EAAOTIK cupunepltdopd Tou dopéa. Mmopel Aoumov va
XpnotuomnotnBel évag amnod toug akoAouBoug SU0 TUTOUG YPAUMLKNG-EAAOTIKAG avaAuong :

e  MéBobdoc avaluong opllovtiag ¢popTLong
e |Slopopodikn avaluon GACHOTOC ATOKPLONG

Itnv mopovoa €pyacio ,n MEAETN TNG KOTOOKEUNG £VAVIL OELOMOU TPAyUATONOL)ONnKE
HEOw TNG SlopopdkAG avaluong $pAcpatog amokplong , n omoia mepllaupavel mARpn
dlopopdiky avaAuon TOU CUCTAHOTOC KOL UTIOAOYLOUO TNG MEYLOTNG OELOULKAG AmOKPLONG yLo
kaBe &lopopdn taAavtwong . Auth n HEBoSOC xpnowlomolBnke Katd TNV emilucn HE TO
npoypappa Robot Structural Analysis.

1. Zwvn OEOULKAG EMKVELUVOTNTAG

H évtaon twv edadikwyv oelopkwy Sleyéposwy, KaBopilletal cUUPATIKA PE HLOL MOVO
TIAPAUETPO, TN UEYLOTN OELOULKNA EMLTAXUVON dgrkat KaBopiletal avaAoya pe Tn Zwvn OEOULKAG
eTKlvéuvoTnTaG otnVv onoia Bpioketal To €pyo. H xwpa pag xwpiletal oe tpelc ZWVEG OELOULKAG
ermukwbuvotntag (Z1, Z2, Z3) ta Opla twv omoiwv kobopilovial otov XAPTN OELOULKNAG
emukvbuvotntaG. e KABe Twvn QVILOTOLXEL WMLA TUUR OELOULIKAG ETILTAXUVONG, N OTola €XeL
ruBavotnta unepPaong Pncr=10% ota 50 €1n (r epiodo enavadopdg Tncr=457€1tn).

Ma tnv mapovoa KATAoKeLn, n omoia Bploketal otoug AUEAOKNTIOUG TOU VOUOU ATTIKAG,
yivetal n Bewpnon nwg Pploketal otn Zwvn CEOUKAG emukvbuvotntag Z1, ue Bdon to IxAua
2.25.
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| s 200 -

IxNUa 2.16: ZWVEC OELOWLKNGCETLKIVEUVOTNTOG

2. IeloULKN emutdyuvon edadoug

2e KABe wvn AVTLOTOLXEL L0 TLUA OELOMLKAG ETUTAXUVONG dgtou €xeL AndOel pe Baon tov
Xxaptn {wvwv ano tov Eupwkwdika EN 1998-1 NA, kot cUpdwva e TO OELOUOAOYIKA SeSopéva
€xeL mBavotnta unépPaong Pncr= 10% ota 50 €tn, pe Paon tn oxéon ag= a-g. Na Zwvn
OELOULKAG ETUKLVOUVOTNTAG Z2, N OELOWLKN ETLTAXUVON Tou €8ddoug eival ag= 0.24g.

Mivakoag 2.7: ZeLOULKN entayuvon e8adoug

ZwvVn GELOULKAG 71 72 73
€KW uvoTNTaC
agr/g 0.16 0.24 0.36

1. Npoadloplopog tne Katnyopiag Edadoug

Amo anoyn oelopIkng emkvduvotntag, Ta £6Adn KATATACCOVTOL O TIEVTE KATNYOPLEC A,
B, C, D kat E. To mapov ktiplo edpaletal o €dadog katnyopiag B (amobéoslc moOAU TUKVAG
QUUOU, XaAKLWV N TIOAU okANpn¢ apyiAou, TaXoug TOUAAXLOTOV OPKETWV SEKASWVY HETPWY, TIOU
xapaktnpilovratl and Badbutaio BeAtiwon Twv pnxavikwy Wotitwy pe to Baboc) cuudwva pe
tov Mivaka 3.1 tou Eupwkwdika EN 1998-1. O cuykekplpévog mivakag kabopilel tnv katnyopla
Tou £6adoug amo TNV oTpwpaToypadia Kal TIG TapapETpoug ou Sivovtal og aUTOV .

OL TWHEC TWV TOPAUETPWVY TIou KaBopilouv to oplldvtio dAcpa €AOOTIKAG QTTOKPLONG,

28



Sivovrtall amno tov MNivaka 2.8:

Mivakag 2.8: Nopapetpotl GacpATWwY EAACTIKIC ATIOKPLONG

Katnyopia S Ts(s) Tc(s) To(s)
ESAadoug
A 1.00 0.15 0.40 2.50
B 1.20 0.15 0.50 2.50
C 1.15 0.20 0.60 2.50
D 1.35 0.20 0.80 2.50
E 1.40 0.15 0.50 2.50

JUpdwva e Tov apamavw mivaka yla €dadog katnyopiag B Ba €xoupe :
$=1.20, T=0.15sec, Tc=0.50sec katTp=2.50sec

3. JuvteAeoTr¢ omoudaLOTNTAG

To Ktipla Katatdooovtol O TECOEPLS KATNYOPLleC omoudaldtntag avaloya HE TIG
KOLVWVIKOOLKOVOLKEG CUVETIELEC TIOU UTOPEL va €xeL evdexOuevn kataotpodn i Slakomn Tng
Aetoupylag touc. e kdBe katnyopia omoudaldTNTAC QVILOTOWKEL Mot TLUr TOU OUVTEAEOTA
omoudaloTNTOG i .ZTNV MEPIMTWON HOG, N KOTAOKEUH aVAKEL OTNV katnyopia omoudatdtntag I
(ZuvnBn ktipLa).O cuvteleotrg omoudalotntag eival yi=1.0 Kal TPOKUTTEL amo tov MNivaka 2.4

Mivakag 2.9: Katnyopieg omoudalotntag yla Ktipta

Katnyopia
omoudalotNTag | Nepypadn

I 0.80 Ktipla dgutepeliovcag onpaoiag yla tn Snuoola aoPaleLa, T.X. YEWPYLKA
Ktipla, KA.

I 1.00 Zuvnon ktipLa, mou dgv avrkouv oTiG AAAEC Katnyoplec.

I 1.20 Ktipla twv omolwv n oewoptkn aohaiela eival onpavtikn, AapBavovtag umodn
TLG OUVETIELEG KATAPPEUONG, TL.X. OXOAEld, aiBouoeg cuvaBpolong, MOALTLOTLKA
6pupaTa KATL

v 1.40 Ktipla twv omolwv n akepaldtnTa KAtd Tt SLAPKELA OELOHWV lval {WTIKAG
onUaciog yLa TNV mpootacio Twv MOALTWY, TL.X. VOCOKOUELa, mupocBeoTikol
otaBuol, otabuol mapaywyng evépyeLag, KATL.

4. JuvteAeotng cuunepldpopdcs q

O ouvteleotn¢ ouumepldopds g €LOAYEL TN UEWWON TWV OELOULIKWY ETUTAXUVOEWV TNG
TIPAYUATIKNG KATAOKEUNG AOYW UETEAAOTLKAG CUUTIEPLDOPAC, OE OXEON ME TLG EMULTAXUVOELS TIOU
TUPOKUTITOUV UTIOAOYLOTIKA OE amePLOpLoTA EAQOTIKO cUOoTNUO. MEYLOTEG TLUEG TOU OGUVTEAEDTH g
Slvovtal otov mapakdtw mivaka, avaloya pe To €(60¢ Tou UALKOU KATAOKEUNG KOL TOV TUTIO TOU
Souikol cuoTtipatog. OL TIHEG AUTEC LoxUouV ePpOOOV YLa TO OELOUO OXESLAOUOU £XOUUE £vapén
Slappong tou ocuoTAHOTOC (TPpwWTN TAAOTIKA ApPBpwon) KoL HE TNV MEPALTEPW avénon Tng
doptTIonG eivatl duvatog 0 OXNUATIOMOC a€LOTILOTOU UNXOVIOHoU Slappong He Tn dnuloupyla
tkavoU aplBpol MAQOTIKWY apBpwoewy. ITNV mapouoa UEALTN XPNOLUOTIOLNONKE CUVTEAEOTNG
ouuneplpopac g=4 Aoyw TtnNc xpnong Slaywviwv ouvééouwv Suokapdiog kot otic dvo
SlevuBuvoelg.
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Mivakag 2.10: AVWTEPEC OPLOKEG TIUEG avadpOpAC TWV CUVTEAECTWY CUUTIEPLDOPAS
yloL GUCTHLOTA KAVOVLKA 0 OYin

STATIKOS TYIIOS Komyopia [ThasTipdmtoc i
KIIM KITY
o) ITAoiclo Toporafing pondv 4 Son/cn
) IThoicto [1e GLVOEGHOVS YmPIS EKKEVTPOTNTA
Algy®viot GOVOEGLOL 4 4
Tovoeopot popene V 2 2:5
) IThoicto [e EKKEVIPOVC GLVIEGLLOVGS 4 Saw/en
0) AVTEGTPULILEVO EKKPENES 2 2a0/0n
€) ZUGTNILOTO. [LE TVPTVEC OO GKUPOSENLD 1) BAéne Kepdroto 5
TOYOUOTE 0O GKUPOSELLD.
61) [Thoicto moporafis pom@v [1E GLVOEGILOVS 4 4o/
YOPIS EKKEVIPOTNTO.
{) IThoicio TopoAofiic pPOTAOV LLE TOLYOTANPOGELS
AGO\'68r§; TOI‘/'OT[}»I]’p(bGSI; U;T[O" GKUPOSELL 1) 5 3
Toryomouo, Ge emaQ] e TO TACIGLO
ZUVOEOEILEVES TOL(OTANPMOGELS OO OTAIGUEVO BAéme Kepdroio 7
GKLPOOELLN
ToyomANpOGELS HOVOUEVES EVOVTL TOV 4 5o/
mraiciov (PAéne mhoicio pondv) S

5. EAaotiko ¢paopa oxedlaopou
Kataokevaotnkayv ta ¢pacpato oxedlaopol yia T opl{OVTLEG Kol KATAKOPUDEG

OUVIOTWOEG TOU OELOMOU. Ma TNV KATAOKEUH TWV GOOUATWY £ylvav Aoutov oL akOAouBeg
TapadOXEC :

e Zwvn OELOULKAG emikvduvotntag Z2 (emitayuvonag=0.16g)

e Katnyopia eddadougB

e Katnyopia omoudaiotntag // pe yi=1.00

e JuvteAeoTnC ocuumnepldopag g=4

e AnodoBeonl=5%

I TLg 0pL{OVILEC CUVLOTWOEC TNE OELOULKNAG Spdong to ddopa oxedlaouol Sq(T), ue Bdon

Tov Eupwkwdika EN 1998-1 , opiletal wg e€Nc:
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o Sl -1 i = Mepiodocg, 7 (sec)

Ixnua 2.17: OacUATLKN EMLTAXUVON

a0 <T<Tb d(T) = S [2+T (2'5 2)]
a S =ayg 37718 p 3

Ma Th<T<Tc sd(T)=ag-S- 2('1—5

Ma Te<T<Td sd(T)=ag-S- 261_5% >f-ag

Mo Td<T<4sec sd(T)=ag-S- %5 : T;Zd =>f-ag

omou:

Sd(T) elvaln paopatikn entdyuvon oxedlaopou

T elval n mepilodog taddviwong evog ypap kol cuoTAPATOC piag eAeBepNnC Kivnong

ag elval n edadkn emtdyuvon oxedlaopou oe €dadog katnyopiag B (ag = yl*agR)

TB elval n nepiodog katw opiou tou KAAdou otabepn ¢ PACUATLKAG ETUTAXUVONG

TC elval n mepiodog avw opiou Tou kKAAdou otabepng GACUATIKNG EMUTAXUVONG

TD elvat n T tng meptddou mou opllel TNV apxn TNG MEPLOXNG oTaBEPNC UETOKIVNONG TOU

daoparog

S elval o ouvteleotrc edadoug

q elval ouvteAeotng ocupnepldpopac

8 glval oUVTEAEOTAG KATWTOTOU 0piov yla to opllovtio paopa oXeSLAoUOU, CUVICTWHEVN TLUA
6=0,2
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3 XYNAYAIMOI APAZEQN

OpLaKEG KATAOTACELG ElvVOL OL KATAOTACELG TIEPA TWV Omoiwv 0 popeag A TUAMA autou Sev
LkavoTtoLel TTAéoV Ta KpLTrpla oXeSLAOHOU TOU. AlaKpivovTal 0TI TAPAKATWOUO KOTNYOPLES :

e OplOKEG KaTAOTAoEL aotoxiag (Ultimate Limit States-ULS,TAQOTIKEG QVTOXEG, QTMWAELQ
gvotabelag, Bpavon, KOWOon, avatpPOoTh KTA ), TToU CUVOEOVTOL UE KATAPPEUON N LE LOOSUVAUEG
pHopdEC aotoyiag Tou popEa 1 TUAUATOCTOU.

e OpLOKEG  KOATOOTAOELG Aewtoupylkotntag (Serviceability Limit States-SLS, petatomioelg,
TOAQVTWOELS, PNYMATWOEL KTA ) Tou ouvdéovtal He ouvbnkeg Tépav Ttwv omoiwv &ev
TapaTnEoUVTaL TAE0V Ol KOBOPLOUEVEG QMALTHOELS YL TO PopEa A yLa LEAOGAUTOU.

Ot kataotaoelg auvtég (ULS kat SLS) mpooeyyilovtal pe mpooauénon twv ¢optiwv Asttoupyiag
ToU dpopéa pEOW TwV ETUUEPOUG ouvieAeoTwv aodaleiag .Ta mpokuntovia ¢doptia ovopalovrol
doptia N Spdoelg oxedlaopol Kal xpnoLlomolouvtal Und popdr cuvduaouwWVY Yyl TO OXeSLOOUO
Tou ¢dopéa. O oxedlaouog Ba mpenel va Baoiletal otn xpron KATAAANAwWY, ylo TN CGUYKEKPLUEVN
OPLOKI KATAOTAON, TPOCOUOLWHATWY TOU PopEa Kol TNG GOPTLONG KoL TIPETEL va EAEYXETAL OTL eV
UTIAPXEL UTIEPPBaON OE Kapia oplaknkataotoon.

Avaloya pe to £idog, Tn popdn kot tn BEon TG KATAOKEUNC, poadlopiotnkav oL dLadopeg
XOPOKTNPLOTIKEG TIHEC TwWV OPACEWV TIOU EMEVEPYOUV ETT' AUTNCG, ONMWE TAPOUCLACTNKAV OTO
napanmavw KepdaAowo. Ou S6pdoel auteéG TOANATTAOCLAOUEVEG HE KOTAAANAOUC OUVTEAECTEG
(emipépoug ouvieleotég aodaleiag y), ouvdualovtal HeETaU TOUC KATAAANAWC(OUVTEAEOTEC
ouvduaopoU ) yla kaBepio amo Tig SU0 OpLAKEC KATAOTACELS KoL 0T CUVEXELR edpappdlovtal el
Tou dpopéa. Eival mpodaveg 0TL oL SPACELS TTIOU UTIELOEPXOVTAL OTOUC OUVOUAOHOUG, EMTEVEPYOUV KOl
ekdnAwvovtal Tautoxpova.

3.1 OplaKn KOTAoToon ooToXiog

H oplakn kataotaon actoyxiag adopd otnv AnwAeLd TNE LOOPPOTLAG TOU popEa, OTNV aoToyia
AOYw UTEPPBOALKWV TTAPAUOPPWOEWY, OTN UETATPOTH TOU PopEéa | LEPOUC TOU OE UNXOAVIOUO Kol
otn Jpavon kat anwAela tn¢ evotadetdc tou Adyw konwon¢. H aotoyia autou tou tumou duvartal
va B€oel og kivbuvo avBpwrveg {wEg.

OL ouvbuaopol dpdoswv otV opLOKN Kotaotaon ootoxiag kabopilovtal cUpdwva UE TIC
Satagelg tou EN 1990:2002 kat mapouaotalovtol mapoKATw:

a. Kataotdoelg Stdpkelag N mapodikeg
2Y6,iGkj'+" VpP"'+" ya1Qu1"+" Zyaitfo,iQxi
j2i j>i
omnou "+" onuaivel "emaAAnAia pe"
Gkj:  XOPOKTNPLOTIKN TLUA EMKPATEOTEPNG METABANTAG Spdong
Qki:  XOPAKTNPLOTIKA T Aomwy HeTABANTWY dpdcewy i
P: XQPOKTNPLOTLKA TLUN TIPOEVTAONG
Ve  EMUUEPOUG OUVTEAEOTEG alopaAeiag yia tn HovIUn dpdon
jVai: €MUEPOUG ouvteAeoTEG aodaleiag yia tn petafAntr dpadon i
Vp: ETUUEPOUG CUVTEAEOTEG alodaAElaC YLa TNVITPOEVTAON
Yoi: ouvteAeoTéC cuvduaopoU Twy HeTaBAntwy dpdoswv (cUpdwva pe to Eupwnaiko
npotumo EN 1990)
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O Baolkog €AeyXoC MLOG OPLOKAG KATAOTOONG aotoxiog i UTEPPOALKAG Tapapopdwon HLag
SlaToung, VoG OToLXELOU 1) ULlag oUVEEDONG MPAYLLOTOTIOLE(TAL UE TNV aviowon :

E4< R4

omou Eg: n T Tou oxeSlacpol Tou anoteAEéopatog Twv Spacewy, T.X. Evtatiko péyebog (N, M, V)
N éva dtavuopa mou ekppalel Stadopa eviatTika HeyEDN.

Rg: n Tun oxedlaopou tng avtiotolxng avioxng

B. M TUXNUATIKEG KOATOOTACELG

Ag AapBavovtat untoyn kabwg 8 SpouV TUXNUATIKEG SPACELG OTNV KATAOKEUN.

y. Ma KaTaotAoeLg OELOUOU
szljll+ll PII+II AEd”+” sz,Ilel
j2i j2i
omou "+" onualvel "emaAAnAia pe"

Gkj:  XOPOKTNPLOTLKN TLUN ETUKPATECTEPNG LETABANTAG Spdong

Qki:  XOPAKTNPLOTIKA TR Aoutwyv PeTaBAntwy SpAcewy i

P: XOPAKTNPLOTLKI TLUA TIPOEVTACNG

Vej:  EMUEPOUG OUVTEAEDTEG aodaAELOG YL TN LOVLIUN §pACN jyqi: ETIUEPOUG CUVTEAECTEG
acdadelag yla tn pHeTaBANT Spdon iyp: EMUEPOUG CUVTEAEOTEG aodaleiag yia tnv

TpoEvTtaon

Yoi:  OLUVIEAEOTEC ouvduaopoU Twv PeTaBAntwy Spaceswv (cVudwva pe To Eupwnaikd

npotumo EN 1990)

OL TPOTELVOUEVEG TIHEG TOU GUVTEAEDTH )j TOU PopTiou XLovioU, TOU AVEUOU Kat TOUETILBAANOHEVOU

doptiou, ou opifovtal oto EBviKS Npoodptnua divovtat otov MNivaka 3.1 mou akoAouB«L.

Mivakog 3.1: MPOTELVOUEVES TIUEG TWV CUVTEAEOTWV P yLa KTipla

Apaocelg Wo Y, Y,
ErmBaropeva dpoptia oe ktrpla, katnyopia (BAéme EN 1991-1-1)
Katnyopia A: katolkieg, cuvABn KTHPLA KOTOLKLWY
Katnyopia B: xwpot ypadeiwv 0,7 0,5 0,3
Katnyopia C: xwpot cuvaBpolong
Katnyopia D: xwpol KaTaoTtnUATWY 0,7 0,5 0,3
Katnyopla E: xwpot anobrikeuong 0,7 0,7 0,6
Katnyopla F: xwpot kukAodopiag oxnuatwy 0,7 0,7 0,6

Bapog oxnudtwy < 30kN 1,0 0,9 0,8
Katnyopia G: xwpot kukhodopiag oxnuatwy

30kN< Bapog oxnuatwy < 160kN 0,7 0,7 0,6
Katnyopia H: otéyeg

0,7 0,5 0,3
0 0 0

Doprtia xovioL emdvw ot ktrpla (BAéme EN 1991-1-3)*
Ohavdia, lohavdia, NopBnyia, Zoundia 0,70 0,50 0,20
Yrniéhowuta Kpdtn MéAn tou CEN yua tomoBeoieg mou Bpiokovrtal oe | 0,70 0,50 0,20
uPopuetpo H > 1000 m
Yrohouta Kpatn MéAn tou CEN yla tomoBeoieg mou Bpiokovtal oe | 0,50 0,20 0
vopetpo H <1000 m
Qoptia avépou oe ktrjpla (BAéme EN 1991-1-4) 0,6 0,2 0
Oeppokpaocia (Un-mupkaidg) oe ktnpLa (BAéme EN 1991-1-5) 0,6 0,5 0

OL TLHEG TOU y TTOU TTPOTELVOVTAL YL TOUG EAEYXOUG Elval ol akOAOUBOEG:
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ve,= 1.35, omou eivat Suopevng kat 1.00 o6mou givat euvoikn
Va,1=1.50, omou eivat Suopevnc kat 0 émou eival euvoikn
Vai=1.50, émou eival ducpevng kat 0 émou eival euvoikn
OL TIPOTELVOUEVEG TIUEG TWV OUVIEAEOTWV cuvduaouol i cupdwva pe TG Slatdelg Tou
Eupwkwdika eivat ol €€Ac:
Yo=0,7 , euParlopeva doptia oe ktipta (kvntda) (EN1991-1-1)
Yo= 0,6, doptia avépou ot ktipta ( EN1991-1-4)
Yo=0,5, doptia xloviov oe ktipta ( EN1991-1-3)
Yo=0,6, etuParlopeva doptia oe ktipta (kvnta) (EN1991-1-1)
Yo=0, poptia avépou oe ktipta ( EN1991-1-4)
Yo=0, poprtia xLoviov oe ktipla ( EN1991-1-3)

VVVYVYVYY

Auopevng ZuVBLOOUOG :

Oswpwvtag Baoko HeTafAnTo doptio To whEApo poptio Q
1,35G+1,5Q+1,5-0,6W+1,5-0,5S

Oswpwvtag Baoko petafAnto ¢optio tov dvepo W
1,35G+1,5W+1,5-0,7Q+1,5-0,5S

Oswpwvtag Baoko HeTafAnTo doptio To XLOVL S
1,35G+1,55+1,5-0,7Q+1,5-0,6 W

JELOULKOG CUVOLAOUOG:
1,00-G +0,60-Q + 1,00-Ex £ 0,30- Ey
1,00-G +0,60-Q + 0,30-Ex £ 1,00- Ey

Eupevig Zuvbuoouog :
G+Q

3.2 OpLaKn KOTaotoon AELTOUPYLKOTNTOG (XOPAKTNPLOTIKOG CUVSUAOHOG)

zc';k,j“"'Il P et Czk,l”'|'|| szO,iQk,i
j2i i
omou
Cs: N oplakn T oxedloopou Tou cuvadouc KpLTnpilou AELTOUPYLKOTNTAC
Eg: n T Tou oXeSLaoUoU TWV AnMOTEAECUATWY TwV SpAcEwY,
ol omoieg kaBopilovtal ota mMAaiola Tou KpLtnpiou AettoupykoTNTAC KAl N omoia tpoodlopiletal
BdoeL Tou oxeTkoU cuvduaopou.

OL TTPOTELVOUEVEC TLUEG TWV OUVTEAECTWYV cuvduaopou Pi cludwva e Tig Slatagelg Tou
Eupwkwdika eival ot €€AG:
e Jo=0,7, emBaropeva poptia o€ ktipta (kivntd) (EN1991-1-1)
e o=0,6, poptia avépou ot ktipla ( EN1991-1-4)
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e ,=0,5, poptia xovioL oe ktipta ( EN1991-1-3)
e =0, dpoptia avépou oe ktipla ( EN1991-1-4)

Zuvbuaopotl :

Oewpwvtag Bactkd HeTaBAnTO doptio To whEAo dopTio Q
G+Q+0,6W+0,5S

Oswpwvtag Baoko petafAnto ¢optio tov dvepo W
G+W+0,7Q+0,5S

Oswpwvtag Baoko HeTafAnTo doptio To XLOVL S
G+5+0,7Q+0,6W
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4 NPOZOMOIQzH KATAZKEYHZ
4.1 Moépowon Dopéa

Ot katakopudol cuvdeopol Suokapiog mpocopowdnkav we apdLapbpwtd otoxeia pe
Suvatotnta napaiafig povo afovikol ¢optiou. H Suvatotnta auth evepyomoleital ETUAEYOVTOG
Vv evtoAn Truss bar onwc¢ paivetal otnv Ewkéva 4.3.

,f‘ Advanced Properties | = S

Truss bars - only adal forces act

[ Tension/Compression bars

v

(@ Compression bars Ve

Tension bars

[] Consider shear forces in deformation s

calculations
[] Inactive bars
Bar list:
Apphy [ Close ] [ Help ]

Ewkova 4.1 : Oplopog pédoug yia mapalafn povo afovikou doptiou

OLkUpLeG KaL oL deutepebouoeg dokol kaBwg Kat oL Sltadokideg BswpnBnkav audplapdbwtd

otoleia, aneleuBepwvovtag tov avtiotolyo Pabuo eAeuBepiag 6mwe daivetat otnv Ewkova 4.2
'{'L New Release Definition g 5= & 2S

Bars |E|astic I Damping I Unidirectional |G; Lo LS |
Label: arthrwsh
Released directions I
Beginning End
[} Lhe
0w
&) Uz

EEE
2 7
EEOOOO

’ Add H Close ] ’ Help ]

Ewkova 4.2 : YAdnoinon apBpwong oto Robot Structural Analysis




OL otnpl€elg TWV UTTOCTUAWHATWY TOU UTTIOYELOU TIPOCOUOLWONKOV LE TTOKTWOELG eVw &€ AdOnke
unoyn n evéooipdtnta tou edadoug Bepeiwon (Ewova 4.1).

A Support Definition =" 1
Rigid Elastic | Friction | Gap MNonl * [ = |
Label: Ficed
Fioed Lplift
dinections:
L Mone
Uy MNone
uz Mone
i RX Mone
RY MNone
RZ MNone
Angle
upport directions are .
ompatible with the
lobal coordinate system
Direction
[ Advanced ... ]
[ add  |[ cose || Hep |

Ewkova 4.3 : Aéopeuon Babuwv eheuBeplog yla uhomoinon maktwong oto Robot Structural Analysis

4.2 ®doprticelg Avépou
Mpooopolwvovtal oL GpOoPTICEL AVELOU OTO TPOYPAA

< b 3pY=1.49 e
& © 3pY=2.23 |

L

Ewkova 4.4 : QOpTION AVELOU OTOUG EEWTEPLKOUG Tolxoug yla 6=0°



¢ D MO

12
11
10 : B
@@@ o | PY058 g
DT 4 pY=056
Story 5 S i
Story 4 |
Story 3 | =-0.93
Story 2
Story 1’ > S
(&5 @ spx-223
0! @
S >

Ewova 4.5 : DopTion avéPou oToug eEWTEPLKOUG TolXoug yla 8=90°

y

NNNY

]

e

N

D

Ewova 4.6 : opTion avépou otn oteyn yla 6=0°

Ca
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Ewkova 4.7 : @oépTion avéuou otn oteyn yla 6=90°

4.3 Iewopkég Doptioelg

H avaAuon Twv OELOUIKWVY §pACEWV TNE KATAOKEUTC TIPAYLOTOTIOONKE UE Xpron TNe
Avvapuikng Qacpatikic Mebddou, nomola cuvictatal otnv eMAAANALA TWV PEYLOTWY TILWV TWV
Slopopdkwv amokpioewv.

H emaAAnAila Twv PEYLOTWY LOLOHOPDIKWY ATIOKPLOEWV YLa TAUTOXPOoVN SpAcnh TwV TPLWV
OUVLOTWOWV TOU OELOHOU TIPAyUOTOMOLE(TAL e TN LEBOSO TNG MANPOUC TETPAYWVLIKAG EMAAANALAG
CQC (Complete Quadratic Combination).

Katd tnv avaiuon tou popéa opiotnkav 14 16lopopdEg poKeLEVOU TO ABPOLoUA TWV
Spwowv Wopopdkwy palwyv va ¢pBdacel touldaytotov to 90% TNG CUVOALKAG TAAAVTOUMEVNG LATOG
kata X kot Y. Ztnv Ewkova 4.13 opiletal n elcaywyn Twv MAPAUETPWY TN LBLOUOPPLKN G avaAuong.

39



EMﬂdal Analysis Paramete u |

I Case: Modal | Analysis mode

Parameters @ Modal
Number of modes: 14 () Seismic Tolerance:
Tolerance: 0,000 (7) Seismic (Pseudo mode) 0.01
Mumber of terations: 40 Method
Acceleration: 9,80665 (2 Block subspace iteration Parameters definition

Mz matiic (@ Subspace iteration
@) Consistert () Lanczos algorithm
O [ T e a () Base reduction Base defintion
@ Lumped without rotations Limits

. . (@ Inactive
Active mass directions e e T Limit definition
X Y Mz - ' ' =
() Percent of mass participation U ()

Seismic analysis parameters
[ Disregard density Damping: 0,05
[ Sturm check [ Include damping in calculations {according to P552)

[ Simplified parameters << l

Defintion of eccentricities l

| oK || canced || Hep | |

Ewkova 4.13 : Eloaywyn 6edopévwy L8lopopdLkng availuong

O 0pLOUOC TWV TTAPAUETPWY TOU GACUATOG OXESLAOUOU TWV 0pL{OVILWY CUVIOTWOWY TOU GELOHOU,

OMw¢ payuatomnoleital oto Robot Structural Analysis daivetal otnv Elkova 4.14. Ta

XQPOKTNPLOTIKA TOU GACHATOG Elval Ta €€NC:
e Katnyopia edadoucB
o Edadwn emurdyuvon ag = 1.60
® JUVTEAEOTNC ouunspt¢9pdq q=4

\E_EC & (EN 1998-1-1:2004) Parameters | EEIJ
S

Case: Seismic EC 8 Direction_X

[ Avcdliary case

ag 1,600000 {m/s"2)

Behavior factor: 4,00000

Spectrum Direction
| ©® Design @ Horizontal
| (D) Hastic () Vertical

s 12 | Eccenticity definition |

B 02 | Direction defintion |
™ o [ Fiters |
| Tc 05

4 25 [l Residual mode

[ ok || cencel || Hep ]I

Ewkova 4.14 : Eloaywyn §gdopévwy Tne opl{OVTLAG CUVIOTWOACS TOU OELGUOU
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MNa kaBe pio amo tig duo dleubuvoelg Tou oelooU oplleTal Kal n avtiotown nepintwon
Suvaplkng avaAuong amno Tig omoieg Ba mpokLPoUV Ta EVIATIKA HEYEDN oxedlaouol otnv oplakn
oaotoxiag. OLmeputtwoelg SuVaULKAG avaAuong eivat ol €EAG:

e [la OoglouO KaTd X-X, oTnV eykapola StevBuvon (EQX)
e [la oslopo kata Y-Y, otnv Stapnkn SievBuvon (EQY)

4.3 Mpooouoiwon Tou KTpiou Xwplg UTOYELD

ITNV MPOCOUOLWON TOU KTLPLoU XwpLlg UTOYELD, OL OTNPLEELG TWV UTTOOTUAWUATWY TOU LoOYEiou
T(POCOUOLWONKAV PE TIOKTWOELG €xovTtag Tov 6lo akplBwg popéa e TIPLY, XWPIE OUWE TO UTIOYELO
(6nAadn xwpig TIg TMAAKEG TIG SOKOUG TO UTIOOTUAWMOTA Ta Tolxela kat Tig medtdodokolg amo
OMALOpEVO OKUPOSEUQ )

Uy [

— CHS 76.1x3.2

CHS 76.1x4
—— CHS 76.1x5

CHS 88.9x5
— HEB 200
— HEB 260
— HEB 300
—IPE 240
— IPE 270
— IPE 400

IPE 450

Cases: 1 (idio baros)

Ewkova 4.15 : Npooopoiwaon Tou Ktipiou xwpic undyelo
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5 ANOTEAEZMATA ANAAYZHZ KAI AIAZTAZIOAOTNHZH

3to mapov Keddlalo mapouctdlovtol  TA  OMOTEAEOMOTA TG OvAAUONG  TIOU
Tipaypatomnoldnke pe to Robot Structural Analysis. MapouotdZovtal Ta EVIATIKA HEYEDN yLa Toug
ocuvbuaopolg dopticewv, oL €AeyxoL SLOTOUWY Kal PEAWV, Ol TEAIKEG SLATOMEC TwV MEAWV, T
HEYLOTA TIOOOOTA EKUETAAAEUONG Twv Slatopwy, oL €AeyxolL BeAwv OTNV OPLOKH KATAOTAON
Aettoupykotntag Kat ot §eomolouoeg LSlomepiodoL TNG KATOOKEUNG.

5.1 Evtatikd pey€0n

Ita oxnuata 5.1-5.14 mou akoAouBoUv Sivovtal XapaKTNPLOTIKA SLaypAUUaTa POTIWY
kapuPng (My,Ed), Tepvouowv (Vz,Ed) kat a§ovikwv (NEd) duvdapewv yia ta péAn Tou dpopéa, Onwg
npoékuPav amnd t dpdon tou cuvSuacpou 1,35G+1,5Q+1,5-0,6W+1,5-0,5S . Ta Staypdappota
ponwv (Mz kot Mx) kot tepvouowv Suvapewv (Vy kat Vx) eAEXBNKE va PNV apouctactolv Sttt
OL TLHEG TWV peyeBwv elvat apeAnTtéeg kal emumAéov Sev amoteAoUV Kplolpa HeyEDN yLa Tn
SlaotacloAdynon tou dpopéa Tou KTiplou.

IEHEE!! 259.16

22853 |

259.16 |
[259.16 |
EQOAQ

58044 |

95.42

HFx+c Fx-t 500kN
Max=1265,53
Min=103,89

Cases: 29 (COMB_kinhta_0_cp=-0.3_OKA)
Ixnua 5.1: Aldypappa Sucuevéotepou ocuvbuaopol afovikng Suvaung N

! 0.00 ] 0.00 | ! 0.00 | ! 0.00 | 0.00 |

1.60 1.60 1.60 Lﬂ/ 1.60 1.60
05.05 uv.osu 1 3 205.05 uv’.os uv.os ]
[0.92] 0 | 0.93 ] [ 03] [0.04] 088 |
205.05 w
2.80 2.80 AJE

205.06 205.05 205.05 205.05
i
205.05 205.05

92
249 247 246 246 J 242 £ 274
| 2178 | [ 21.82 | 1.78 |
] o

‘

0.86

o
©
N

{

E
E

205.06 205.05 205.05 205.05

2 [ 2176 | [ -21.77 ] [ -21.65 | [ 2276 | UMy 20kNm
I r ] i Max=205,06
Min=-22,85

|
]

LY Cases: 29 (COMB_kinhta_0_cp=-0.3_OKA)
Ixnuo 5.2: Aldypappo SUCUEVESTEPOU CUVSUOOUOU KOUMTIKWY portwy oth dtevBuveon X
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D @ ® ® 6 ® © ® ® G @ G G @

§ 000] [-000] [oo00] [oo0o] Jooo] Jo0oo] [0o00] [o000] [o0o00] {o000] [-000] [-000] [-0.00]
Stof 1045 T~ T~ T [ [ [ [ | | (S5
. 1.60 1.60 1.60 1.60 1.60 1.60 1.60 173
St { Story 4 }
F 0.5
Siof 4.76 EA0EN
655
Ste== Story 2
:
‘ Story 1
. UMy 10kNm
i i i } Max=50,47

Cases: 29 (COMB_kinhta_0_cp=-0.3_OKA)

Ixnua 5.3: Aldypappo SUCHEVESTEPOU CUVSUACHOU KOUTTIKWY portwy otn dtevBuvon Y

Crares @ €D) @ @® D) @ D =
Story 5) -87.15 -87.15 -87.15 -87.15 -87.15 -87.15 : -87.15
-0.41 -0.40 -0.40 -0.40 -0.40 -0.40 -0.40 -0.41
_Story 4 ) y 4 )
123.67 123.67 123.67 123.68
0.22 0.19 0.20 017 017 0.20 0.18 0.22
“Story 3 ) -123.67 -123.67 -123.67 -123.67 - y 3 )
-0.66 -049 -0.54 -0.38 -0.38 -0.53 047 -0.64
_Story-2--+ y 2 )
| | 585 FilF 5.30 483 483 5.28 5.12 i 5.61
Story -1} { Stofy 1 ) = Fz 50kN
" — Max=123,68
g | | ! i i Min=-123,67
E Y f I i i i i
! | ! | Cases 29 (COMBJunhta,_o_m—-o 3_OKA)

IxNUa 5.4: ALaypauua 6uousve0'cepou ouv6uaouou reuvouowv otn &tevBuvon Y

-0.39

l1s42| 040] 4 040] J040] Jo040] | 040] | 040] Jo040] Jo040] J-040] |-040] . -040] 0.5

S
Waoar | (019 | 1037 | [ 40.37 |
b 1017] Jo0a7] -1.59
St a0a7 | 4037 | 40,37 Story 3

Story 2
s18] |ar7| |as3| |4s2] |479 !EB m | 486 | - IEB | 4.66 | EB

- - P "
12732 Gamz \632.02 | @2.02 | @2.02 \@32.02 | 3202 '[3202] '[3202] 3202 \@
.13 22

. T e e e e
@:E)@ S N S S SN E N e N @n&@
Min=-40,37
Cases: 29 (COMB_kinhta_0_cp=-0.3_OKA)

Ixnua 5.5: Aldypappa Sucpevéotepou cuvduaopol Tepvoucwy otn StevBuvon X
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5.2 Meploplopdg BAaBwv
5.2.1 MNePLOPLOUOG OXETIKWV HETAKLVICEWV 0pOP WV
O £Aeyx0C¢ yLa ToV TEPLOPLOUO BAaBwv Tl TNG KATAOKEUNG lval Baclkdg og KTipla ta onoia

oxeblalovtal oe meploxeEC UPNAAG OELOUIKOTNTAG KOL CUVOEETAL AUECA LE TOV TEPLOPLOUO TWV
YWVLOKWV TIOPAUOPPWOEWV «y» KAL TWV OXETIKWV UETAKLVACEWV «dr» Twv opodwv.

H oxetikni petokivnon kabe opoddou, n onoia unoAoyiletal wg n dStadopd TWV UETAKIVACEWV
Tou Mavw Sladpaypatog (MAAKaG) otnv KEGAAN TOU UTTOCTUAWMOTOG KoL TOU KATW Sladpaypatog
otov oda Tou (510U UTTOOTUAWMATOG, TIPETEL VA TtepLlopileTal o€:
e 0,5% ywa Yabupd un pépovta otoxeia (toxomAnpwoelg) cuvdedepéva e To popea
e 0,75% yla MAdoTpa pn dpépovta otolxeia ouvbedepéva pe to popéa
e 1,00% yla ktipla xwpig pn-6ouLka otolxela | ue pn-8oulkd otolxeio Tou &€ CUUUETEXOUV OTNV

napapopdwon TG KATACKEUNG
O éAeyxog, mou adopd tn HeTOoKivnon kot otig dVo opllovtieg Sleubuvoelg X kal Y,

TIPAYLOTOTOLE(TAL LECW TNG OXEDNC:
d-g-v < 0,0075-h

dr < (0,005-h)/ (qv)

Omou:

Y N YwvloKA mopapopdwon

dr=do—du n oxetkn petakivnon (relative displacement) tov opodou
do n petakivnon tou dadpdypatog otnv KEPaAn TOU UTTOOTUAWUOTOC
du n petakivnon tou dtadppaypatog oTov mMOSa TOU UTIOOTUAWOTOC

g O OUVTEAEOTNG CUMUMEPLPOPAC TNG KATAOKEUNG

V 0 OUVTEAEOTNC HelwoNng OeloPLKAG dpacnc meploplopol BAaBwv (katnyopiag omoudalotntog I,

tooutal pe 0,5)
h 1o uUPoc tou kaBe opddou
O duopevéotepog cuvdUAOHOG eSw NTAV EKEIVOC TOU OELOUOU

la To KTLPLO HE UTIOVELOD :

Katad tn 6tevBuvon X :

Wl s el el o e e g
2 |< F?.e j?ﬂ L?.s \]@ ’[7_.6/ ,FTA ,17;61 ;7;6/ i?.s \J?il JTJ 3/47_61
5 0P P 1 2 5
‘1‘;\:4\ ]2.4 :2;41 1\2\}1 /2.4 ’;241 ,]2;41 :2;41 :241 \f\z\ﬁ ;2.4 J2,4 24
N H ,,’
A sl e om0 o st
- m— L i 1 I i ‘,.. | i ] i
jis g w1
Dis 5cm
L Max=9,9
X Cases: 18 (Seismic EC 8 Direction_X)

IxNHMa 5.28: OAIKEG LETAKLVIOELG KATA X OE CM
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dr UX (cm) - 0.5 < 0.0075 - h
lodyeto: 2.2-0.5<0.0075 - 500

1.1<3.75
1°¢ op: 2.6 -0.5<0.0075 - 400
1.3<3
2° op: 2.6 - 0.5<0.0075 - 400
1.3<3
3% op: 2.3-0.5<0.0075 - 400
1.15<3

OL €AeyyOL LKAVOTIOLOUVTOL KOl OL LETAKLVIOELG (VAL ATTOSEKTEC

Katd tn 6ievBbuvon Y :
10.1 10.1

101 | 10.1 F 101 10.1 101
N | i NN

70| 709 79| |79] 79! 79 7-9f< 79] | 79

o N N el o Sl O s 2 7z N

NN 7 | A
54l 54K !5_4| |5_4| 54| 54| 5.4% 54 |

: £
N~NAT I~ A7
21 | | <l 28 N 2}7 | 2.7_!’ 27/ |2 <_, 2..3\ |

|
]’

B —— =]

01] 02 01] 01]]041] 01] 02],01] 01](01]
[l .~ el | o |
b |
| :
4 | =5 & L ] 5] L= &5 00 \_lF

IxAUa 5.29: OAIKEG LETAKLVNOELG KATA Y OE €M

dr UX (cm) - 0.5 < 0.0075 - h
lodyeo: 2.6-0.5<0.0075 - 500
1.3<3.75
1°¢ op: 2.7-0.5<0.0075 - 400
1.35<3
2° op: 2.5-0.5<0.0075 - 400
1.25<3
3% op: 2.2-0.5<0.0075 - 400
1.1<3
OL €Agy)OL LKAVOTIOLOUVTOL KOl OL LETAKLVIOELG (VAL ATTOSEKTEC.



la to KTiplo Ywpic umtdyelo :

Katd tn 6tevBuvon X :
oo sl sl ov sl ol s ol ool onl el s Wl
D P e T
4-9\ 49 49 49 [ 49 fﬂl‘ lﬂl (ﬂ[ ,ﬂl 49 \\,ﬂl
[. rz.a ‘{5.3 \ Iz.a ’]-2_31 ![2_31 ,rz_a[ ,Iz_al ié.a lfz_al
i T 1 /
] |5 | PN PINEN UANEY PN PR [ T
L Max=
X Cases: 46 (COMB_seismos_+1X_+0.3Y)
IxNua 5.30: OALKEG LETOKIVAOELG KOTA X OE CM

OL €AeyyoL LKavoTolouvTaL Kal TIAAL KaBwG oL LETAKLVNOELG ival oxeSOV oAOLSLEC

Kata tn 6ievBuvon Y :

Dis 5a
Max=1(

Cases: 50 (COMB_seismos_+1Y_+0.3X)

b

IxNua 5.31: OALKEC UETOKIVAOELG KOTA YOE cm
OL €AeyyoL LKavoTolouvTaL Kal TIAAL KaBwG oL LETAKLVNOELG ival oxeSOV 0AOLSLEC

5.2.2 NMepLoplopog pavopévmwy 206 TaEEwg

Zupudwva pe tnv mapaypado §4.4.2.2 tov EN 1998-1, n emiduon pe Bewpia mMpwing tafewg
ETUTPENETAL EPOCOV LKavoToLleitaLl N akdAoubn oxéon yla kabe 6podo. Ze auth TN MEPUTTWON TA

dawopeva deutépag TaEwWC Umopouv va ayvonBouv.

9=P'EL.dS<0_3
Viot'h
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Orou

o: OUVTEAEOTNAG evaLoBnolag OXETIKN G LETAKivong opoddou

Ptot:

€€eTALETAL KOL TWV UTIEPKELHEVWV 0pODWV

Viot:

N OUVOALKI OELOULKN TEVOUOQ TOU 0pOdou

TO OUVOALKO ¢optio BoputnTtag OTn CELOULKA Katdotaon oxedloopol tou opddou Tou

dr: N T oxedlaopol TNG OXETIKAG HETAKivNoNg Tou opodou mou AapfBavetal wg n dtadopd
Twv MHéEowv opllovtiwv Jetaklvioewv ds twv OSamédwv tou umo efétaon opddou (Omwg
uTtoAoyloTnKav Kol 0TOV EAEYXO TIEPLOPLOUOU OXETIKWY UETAKLVAOEWV 0podwv)

Av 6<0.1 6¢ xpeltaletal va AndBel umtdyn n emppon Toug
Av 0.1<6<0.2 AapBavovtat urtoPn moAAanAaolaovtag OELOULKEG EVTAOELG e 1/(1-0) & emavéleyxo
Av 0.2<6<0.3 npémnet va AndBouv umoPn mAnpwe (LN YPOUMLK avaAucon yeWUETplag)

Kata tn 6ievBbuvon X
Auopevéotepog oeokog ouvdlaopog @ 1,00-G + 0,60-Q + 1,00-Ex + 0,30- Ey

opddou

Opodog Yroyelo lodyelo 1°¢ 6podoc |2°° 6podog |3° dpodog
FuvoALko dpoptio Ptot
Baputntag opodou [kN] 49893,08 39345,14 25232,77 19268,66 8805,955
ZUVOALKN TéUvouoa Viot
opodou [kN] 4858,91 2117,86 1788,11 1409,73 929,28
TLur oxedLaouol OXETIKAG dr 0,1
petakivnong opddou [cm] 2,2 2,6 2,6 2,3

h
Yog opodou [cm] 400 500 400 400 400
‘Tuvteheotng evatoBnaoiog Ptot - ds
OXETIKAG HETaKivnoNg = Vit b 0,002567 0,081742 0,091724 0,088844 0,054488

ot -
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Kata tn SievBuvon Y
AUOUEVEDTEPOC OELOULIKOC ouvdlaopog : 1,00-G + 0,60-Q + 0,30:Ex + 1,00 Ey

Opodog Yridyelo lodyelo 1°¢ dpodocg | 2°¢ dpodog 3% dpodoc
SuvoAko doprtio Ptot
Baputntag opddou [kN] 49893,08 39345,14 25232,77 19268,66 8805,955
L Vtot
FuvOALKr TEUVOLOL [kN] 4858,91 2117,86 1788,11 1409,73 929,28
opodou
. . . Dr
Ty oXeSLOOMOU OXETIKAG [cm] 01 29 26 26 23
HETaKivnong opodou ’ ’ ’ ’ ’
h
Yyog opodou [em] 400 500 400 400 400
Puvteheotnc evalobnaiog Ptot - ds
OXETLKNG LETOKIVNONG 0= m 0,002567 |0,081742 0,091724 0,088844 0,054488
opddou

Emopévwg kat otig duo dleuBbuvoelg kat o OAa ta enimeda kata UYog eivat 8<0.1 onodte b¢
xpetaletal va AndOel umoyn n empporn Twv Galvopévwy 206G TAEEWG.

To 1610 oupPaivel kot otnv pooopoiwaon xwplg UTIOYELO OTIOU OL UETAKLVAOELS lval oxedov
16Leg omote kat aAL 6<0.1.

5.3 ‘EAeyX0G SLATOUWV Kol LEAWV

YnootuAwparta

Ta umootuAwpata  eival ta otolxela ekeiva oe éva dEpovta opyaviopd, Ta ormoia
oxeblalovtal wote va mapoAdfouv kal va petadépouv pe aoddlela oto €d6adog, OAa Ta
katakopuda doptia Twv opOPwvV MG KATAOKEUNC. AUTO onuaivel OTL oL OLOTOMEG Twv
UTTOOTUAWHATWY KOTATIOVOUVTOL PE HEYAAEC OAUTTIKEC SUVAELG, YEYOVOC TTou Ta KaBlotd dlaitepa
Kplola 6oov adopd Toug eAEYXOUG HEAWV O AUYLOMO O€ piot LETAAALKA KATOOKEUN. ZUVETTWG Ta
uUTooTUAWHATA €ival Ta TAEov Kplowpa PEAN 6oov adopd Ttoug eAéyxoug AuylopoU, AOYw NG
OUVOETNG KAl CUVOUACHEVNC KATATIOVNONG, OTNV OTIOLa UTIOKELVTOL.

‘000 PETAKIVOUHAOTE OTOUC AVW 0pOdOUG, TOL EVIATIKA LEVEDN TWV UMOCTUAWUATWY yivovTtol
EULEVEOTEPA KOL ETIOUEVWC, Ylo AOYOUG OLKOVOULKOTNTAG Kal BeATIoTOMoOLNoNG Xxpnotuomnotonkav
HULKPOTEPEC SLATOUEC, OUYKEKPLUEVA OTO LOOYELO Kal otov 1° 6podo xpnolpomolndnke Siatoun
HEB300 , otov 20 HEB260 kot otov 3° HEB200.0l SLOTOUEG TWV UTTOCTUAWHATWY €lval KAataAAnAa
TIPOOOVATOALOUEVEC WOTE Ol LoYupol toug afoveg va evepyomololvtal ylo doptia evtoc Tou
erunédou YZ

2tn Sk pog meplmtwaon, o €AEyX0OC MPAYHUATOMOLNONKE ylot TO SUCUEVECTEPO UTOOTUAW LA
TOU Looyeiou, Tou 2°Y kat tou 3% opddou, omwc mpoékuPe amod TNV avaiuaon. To PRKog Auylopou
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Toug eAndOn (00 pe TO TPAyUATIKO TOUG U oG Kal otig Suo SleuBuvoelg kabwg Tta SuouevéaTtepa
EVTOTIKA PEYEDN Tpoékuav amo to cuvluacouod pe Baotko petaBAnto doptio to wdéAuo poptio Q
1,35G+1,5Q0+1,5-0,6W+1,5-0,5S

-33.74

{_Story 4
7.26

45.88

{ Story 2 h

"4 Story 1

IxAua 5.6: Aldypappo evtotikwy peyebwv duopevéotepou unootulwpatog, N, V,;, M.

YnootuAwpa ooyeiou HEB 300

KANONIZMOZ: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
TYNOZ ANAAYZHXZ: EAEI'XOX MEAOYZX

FKPOYM EAEMXOY:
MEAOZ: 293 ZHMEIO: 1 ZYNTETArMENEZ: x=0.00L=0.00m

®OPTIA:
KYPIAPXH ®OPTIZH: 31 COMB_kinhta_90_cp=-0.3 OKA (1+2+3)*1.35+5*1 50+6*0.75+(10+12+14+16)*0.90

YAIKO:
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S$355 (S355)  fy =355.00 MPa

Z

SE MAPAMETPPOI AIATOMHZ: HEB 300

h=30.0 cm gM0=1.00 gM1=1.00

b=30.0 cm Ay=126.20 cm2 Az=47.43 cm2 Ax=149.08 cm2
tw=1.1cm ly=25165.70 cm4 12=8562.83 cm4 IXx=186.00 cm4

tf=1.9 cm Wply=1868.80 cm3 Wplz=870.16 cm3

EZQTEPIKEZ AYNAMEIZ KAl ANTOXEZ:

N,Ed = 1265.52 kN My,Ed = -2.27 KN*m Mz,Ed = -11.56 kN*m Vy,Ed = -2.85 kN
Nc,Rd =5292.27 kN My,Ed,max =-2.27 kKN*m Mz,Ed,max = -11.56 kN*m Vy,c,Rd = 2586.55 kN
Nb,Rd = 3294.22 kN My,c,Rd =663.42 kN*m  Mz,c,Rd = 308.91 kN*m  Vz,Ed = 0.58 kN

MN,y,Rd =572.09 kN*m MN,z,Rd = 308.90 kN*m Vz,c,Rd =972.08 kN
Mb,Rd = 623.72 KN*m
TAEH AIATOMHZ = 1

! i08
+ L NMAPAMETPOI MAEYPIKOY AYTIZMOY:
z=0.00 Mcr = 3330.08 KN*m KAMIIYAH,LT - a XLT=0.94
Lcr,low=5.00 m Lam_LT =0.45 fi,LT =0.63
NMAPAMETPOI AYTIZMOY:

[ ] |e=2 [ | |=2

| [==] MEPITON A=ONAy: 1 | [==1 MEPI TON A=ONA z:
Ly =5.00 m Lam_y =0.50 Lz=5.00m Lam_z =0.86
Ler,y =5.00m Xy =0.88 Lcr,z=5.00m Xz =0.62
Lamy = 38.48 kzy =0.40 Lamz = 65.97 kzz =0.70

EZIZQZEIZ EAEMXOY:

EAErXoX MHKOYZX AIATOMHY

N,Ed/Nc,Rd =0.24 <1.00 (6.2.4.(1))

(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)"1.20 = 0.02 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,c,Rd =0.00<1.00 (6.2.6.(1))

Vz,Ed/Vz,c,Rd =0.00 < 1.00 (6.2.6.(1))

OAIKOXY EAET'X0X XTAOEPOTHTAXY MEAOYZ:

Lambda,y = 38.48 < Lambda,max = 210.00 Lambda,z = 65.97 < Lambda,max = 210.00 XTAGEPO
My,Ed,max/Mb,Rd =0.00 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.29 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.41 <1.00 (6.3.3.(4))

OPIAKEZ METAKINHZEIZ

=i

EKTPOIIEX AEN ANAAYOHKE

r METAKINHXEIY

vX=2.2cm < vx max =L/150.00 =3.3cm EITAAHGEYETAI
KYPIAPXH ®OPTIXH: 18 Seismic EC 8 Direction_X
vy =2.6 cm < vy max =L/150.00 = 3.3 cm EITAAH®EYETAI

KYPIAPXH ®OPTIXH: 19 Seismic EC 8 Direction_Y

AIATOMH OK !!!



YnootuAwpa 2°° opddou HEB 260

KANONIZMOZ: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
TYMNMOZ ANAAYZHX: EAEI'XOX MEAOYZX

FKPOYI EAEMXOY:
MEAOZ: 446 ZHMEIO: 1 ZYNTETArMENEZ: x=0.00L =0.00m

®OPTIA:
KYPIAPXH ®OPTIZH: 29 COMB_kinhta_0_cp=-0.3_ OKA (1+2+3)*1.35+5*1.50+6*0.75+(9+11+12+16)*0.90

YAIKO:
S$355 (S355)  fy = 355.00 MPa

E

SE NMAPAMETPPOI AIATOMHZ: HEB 260

h=26.0 cm gM0=1.00 gM1=1.00

b=26.0 cm Ay=100.74 cm2 Az=37.59 cm2 Ax=118.44 cm2
tw=1.0 cm ly=14919.40 cm4 12=5134.52 cm4 Ix=125.00 cm4

tf=1.8 cm Wply=1283.00 cm3 Wplz=602.26 cm3

EXQTEPIKEX AYNAMEIZ KAl ANTOXEZ:

N,Ed = 595.41 kN My,Ed = 0.92 KN*m Mz,Ed = -0.00 KN*m Vy,Ed = -0.00 kN
Nc,Rd = 4204.76 kN My,Ed,max = 1.60 KN*m Mz,Ed,max = -0.00 kN*m Vy,c,Rd = 2064.84 kN
Nb,Rd = 2797.15 kN My,c,Rd = 455.46 kN*m  Mz,c,Rd = 213.80 kN*m  Vz,Ed = 0.17 kN

MN,y,Rd = 442.20 kN*m MN,z,Rd = 213.80 kN*m Vz,c,Rd = 770.52 kN
Mb,Rd = 411.42 KN*m
TAEH AIATOMHZ = 1

! i
- £ NMAPAMETPOI MAEYPIKOY AYTIZMOY:
z=0.00 Mecr = 1434.21 KN*m KAMITYAH,LT - a XLT =0.90
Lcr,upp=4.00 m Lam_LT =0.56 fi,LT =0.70
NAPAMETPOI AYTIZMOY:

= I =2

1 | =1 MEPITON A=ONAy: 10 | =] MEPI TON A=ONA z:
Ly =4.00 m Lam_y = 0.47 Lz=4.00m Lam_z =0.80
Ler,y=4.00m Xy =0.90 Lcr,z=4.00 m Xz =0.67
Lamy = 35.64 kzy =0.50 Lamz = 60.75 kzz =0.73

EZIZQZEIX EAEMXOY:

EAETrX0X MHKOYX AIATOMHY

N,Ed/Nc,Rd =0.14 < 1.00 (6.2.4.(1))

(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,c,Rd =0.00<1.00 (6.2.6.(1))

Vz,Ed/Vz,c,Rd =0.00 < 1.00 (6.2.6.(1))

OAIKOXY EAETXO0X XTAOEPOTHTAX MEAOYZX:

Lambda,y = 35.64 < Lambda,max = 210.00 Lambda,z = 60.75 < Lambda,max = 210.00 XTAG®EPO
My,Ed,max/Mb,Rd = 0.00 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.16 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.21 < 1.00 (6.3.3.(4))
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OPIAKEZ METAKINHZEIZ

=1

EKTPOIIEX AEN ANAAYOHKE

r METAKINHXELY

vX=2.6 cm < vx max =L/150.00 =2.7 cm ETTAAHOEYETAI
KYPIAPXH ®#OPTIXH: 18 Seismic EC 8 Direction_X
vy =2.6cm < vy max = L/150.00 =2.7 cm EITAAHOEYETAI

KYPIAPXH ®OPTIXH: 19 Seismic EC 8 Direction_Y

AIATOMH OK !!!

YnootuAwpa 3°° opddou HEB 200

KANONIZMOZ: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
TYNOX ANAAYZHX: EAETXOX MEAOYZ

FKPOYI EAEMXOY:
MEAOZ: 546 ZHMEIO: 1 ZYNTETAFMENEZ: x=0.00L=0.00m

®OPTIA:
KYPIAPXH ®OPTISH: 29 COMB_kinhta_0_cp=-0.3_OKA (1+2+3)*1.35+5*1.50+6*0.75+(9+11+12+16)*0.90

YAIKO:
S$355 (S355)  fy =355.00 MPa

Z

SE NMAPAMETPPOI AIATOMHZ: HEB 200

h=20.0 cm gM0=1.00 gM1=1.00

b=20.0 cm Ay=66.02 cm2 Az=24.83 cm2 Ax=78.08 cm2
tw=0.9 cm ly=5696.18 cm4 12=2003.37 cm4 Ix=61.40 cm4
tf=1.5cm Wply=642.58 cm3 Wplz=305.82 cm3

EZQTEPIKEZ AYNAMEIZ KAl ANTOXEZ:

N,Ed = 262.41 kN My,Ed = 1.60 KN*m Mz,Ed = 0.00 kN*m Vy,Ed = 0.00 kN
Nc,Rd = 2771.88 kN My,Ed,max = 1.60 kN*m Mz,Ed,max = 0.00 kN*m Vy,c,Rd = 1353.17 kN
Nb,Rd = 1443.46 kN My,c,Rd =228.12 kN*m  Mz,c,Rd = 108.57 kN*m  Vz,Ed =-0.40 kN

MN,y,Rd = 228.12 kN*m MN,z,Rd = 108.57 kN*m Vz,c,Rd = 508.94 kN
Mb,Rd = 208.64 kN*m
TAEH AIATOMHZ = 1

JENT [P

' & NMAPAMETPOI MAEYPIKOY AYTIZMOY:
z=0.00 Mecr = 811.50 kN*m KAMITYAH,LT - a XLT=0.91
Lcr,upp=4.00 m Lam_LT =0.53 fi,LT =0.68

NAPAMETPOI AYTIZMOY:

[ ] o= ]
0 | =1 MNEPITON A=ONAy: i | =1 MEPITON A=ONA z:
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Ly=4.00m Lam_y =0.61 Lz=4.00m Lam_z=1.03
Ler,y=4.00m Xy =0.83 Ler,z=4.00m Xz =0.52
Lamy = 46.83 kzy =0.45 Lamz = 78.97 kzz =0.80

EZIZQIEIZ EAEMXOY:

EAErXoX MHKOYX AIATOMHY

N,Ed/Nc,Rd =0.09<1.00 (6.2.4.(1))

(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,c,Rd=0.00<1.00 (6.2.6.(1))

Vz,Ed/Vz,c,Rd=0.00<1.00 (6.2.6.(1))

OAIKOX EAET'X0X XTAOEPOTHTAX MEAOYZX:

Lambda,y = 46.83 < Lambda,max = 210.00 Lambda,z = 78.97 < Lambda,max = 210.00 XTA®EPO
My,Ed,max/Mb,Rd =0.01 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.12 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/igM1) + kzz*Mz,Ed,max/(Mz,RkigM1) = 0.19 < 1.00 (6.3.3.(4))

OPIAKEZ METAKINHZEIZ

=1

EKTPOIIEX AEN ANAAYOHKE

F_ METAKINHXELY

vX =2.3cm < vx max =L/150.00 = 2.7 cm EITAAH®EYETAI
KYPIAPXH ®OPTIXH: 18 Seismic EC 8 Direction_X
vy=2.2cm < vy max =L/150.00=2.7 cm EITAAHOEYETAI

KYPIAPXH ®OPTIXH: 19 Seismic EC 8 Direction_Y

AIATOMH OK !!!

Kupieg okol
KUpla 6okdc opodou IPE 450

O €Aeyxog mpaypartonolOnke yia tn Suopevéotepn Kupla Sdokd mou PBploketal otov 1o
0podo, OnMwc mpoékuPe amo TNV avaAuon.OL kUplec Sokol Sev eAéyxovtal oe Auylopd kKabwg be
S6€xovtat afovika doptia.Kata tn pdaon Asttoupylag n CURULKTN TTAGKA TTOPEUTTOSIZEL TNV TTAEUPLKN
peTaBeon tou BALBOUEVOU TEAUOTOC OAWV TWV SOKWV OTMOTE SEV EAEYXOVTAL OE OTPEMTOKAUTTIKO
Auylopo.Kata ) pdon KataokeURG Opwe dev €xoupe MAsupikn e€aoddALlon omoTe eAEyxovTal OAEG
oL dokol o€ OTPEMTOKAUMTIKO Auylopd umod Tto (6lo BAPPOC TOU OKUPOSEUATOG TWV CUUULKTWY
mAoKwV.Ta SUCUEVEDTEPA EVTATIKA HEYEDN TpogkuPav amod 1o cuvduaoud pe Baolkd PeTafAnto

doptio to wdéAo dpoptio Q
1,35G+1,5Q+1,5-0,6W+1,5-0,5S

53



-0.00

IxAMa 5.7: Evelktikd Slaypappata evtatikwy peyebwv Sucuevéatepng Sokol opodou, My, V., (N=0)

KANONIZMOZ:EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
TYNOZ ANAAYZHZ:EAEMXOZ MEAOYZ

rKPOYN EAEFXOY:
MEAOZ2:1901

2HMEIO:1

OOPTIA:

KYPIAPXH ®OPTISH:29 COMB_kinhta_0_cp=-0.3_OKA (1+2+3)*1.35+5*1.50+6*0.75+(9+11+12+16)*0.90

YAIKO:

S355 (S355)

fy = 355.00 MPa

h=45.0 cm
b=19.0 cm
tw=0.9 cm
tf=1.5 cm

Wply=1701.92 cm3

BE MNAPAMETPPOI AIATOMHZ: IPE 450
gM0=1.00
Ay=63.21 cm2

gM1=1.00
Az=50.85 cm2
1z=1675.86 cm4
Wplz=276.39 cm3

ly=33742.90 cm4

Ax=98.82 cm2
Ix=63.80 cm4

EZQTEPIKEZ AYNAMEIZ KAl ANTOXEZ:

My,Ed = 205.05 kN*m  Mz,Ed =-0.00 kN*m
My,pl,Rd = 604.18 kN*m Mz,pl,Rd =98.12 kN*m
My,c,Rd = 604.18 kN*m Mz,c,Rd =98.12 kN*m

Mb,Rd =228.48 kN*m

Vy,Ed =-0.00 kN
Vy,c,Rd = 1295.62 kN
Vz,Ed =-40.37 kN
Vz,c,Rd =1042.12 kN

TA=H AIATOMHz =1

LI+

z=1.00

L MAPAMETPOI MNAEYPIKOY AYTIZMOY:

Mcr = 304.59 kN*m KAMMOYAH,LT - b

XLT =0.38

12367

ZYNTETATMENEZ: x=0.50L=2.50m
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Ler,upp=5.00 m Lam_LT=1.41 fi,LT=1.70

NAPAMETPOI AYTIZMOY:

X MEPITON A=ONAYy: X MEPITON A=ONA z:

EZIZQZEIZ EAEMXOY:

ENETXOZ MHKOYZX AIATOMHZ :

(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.12 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,c,Rd = 0.00 < 1.00 (6.2.6.(1))

Vz,Ed/Vz,c,Rd =0.04<1.00 (6.2.6.(1))

OAIKOZ ENETXOZ >TAGEPOTHTAZ MEAOYZ:

My,Ed/(XLT*My,Rk/gM1) + Mz,Ed/(Mz,Rk/gM1) =0.90 < 1.00 (6.3.3.(4))

OPIAKEZ METAKINHZEIZ

=TlekTPONES

uy =0.0 cm < uy max =L/200.00 =2.5cm ENAAHOEYETAI

KYPIAPXH @OPTIZH: 19 Seismic EC 8 Direction_Y

uz=0.5cm < uzmax=1L/200.00 = 2.5 cm EMAAHOEYETAI

KYPIAPXH @OPTIZH: 43 COMB_kinhta_90 cp=-0.3_OKL (1+2+3+5)*1.00+6*0.50+(10+12+14+16)*0.60
uinst,y =0.0 cm < uinst,max,y = L/250.00 =2.0cm EMAAHOEYETAI

KYPIAPXH @OPTIZH: 0.7*5+0.5*6 + 1*9 + 1*11 + 1*13 + 1*15

uinst,z=0.3cm < uinst,max,z=L/250.00=2.0 cm EMAAHOEYETAI

KYPIAPXH @QOPTIZH: 0.7*5+0.5*%6 +1*10+1*12 + 1*14 + 1*16

F_ METAKINHZEIZ AEN ANANYOHKE

AIATOMH OK !!!

Kupla 6oko¢ opodng IPE 400

-0.00

| _ -97.73

IxAua 5.8: EvOelkTikd SlaypAappata eviatikwy peyebwv duopevéotepng Sokol opodnc, My, V,, (N=0)

55



KANONIZMOZ:EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
TYNOZ ANAAYZHZ:EAEMXO2 MEAOYZ

FKPOYN EAErXOY:

MEAO2:2614

2HMEIO:3

2YNTETAFMENEZ: x=0.50L=2.50m

OOPTIA:

KYPIAPXH ®OPTIZH:29 COMB_kinhta_0_cp=-0.3_OKA (1+2+3)*1.35+5*1.50+6*0.75+(9+11+12+16)*0.90

YAIKO:

$355 (S355)

fy = 355.00 MPa

Z

BE NAPAMETPPOI AIATOMHZ: IPE 400

h=40.0 cm gMO0=1.00 gM1=1.00

b=18.0 cm Ay=56.00 cm2 Az=42.69 cm2 Ax=84.46 cm2
tw=0.9 cm ly=23128.40 cm4 1z=1317.82 cm4 Ix=46.80 cm4
tf=1.4 cm Wply=1307.26 cm3 Wplz=229.01 cm3

EZQTEPIKEZ AYNAMEIZ KAl ANTOXEZ:

My,Ed = 161.98 kN*m

Mz,Ed = -0.00 kN*m

Vy,Ed = 0.00 kN

My,pl,Rd = 464.08 kN*m Mz,pl,Rd = 81.30 kN*m Vy,c,Rd = 1147.72 kN

My,c,Rd = 464.08 kN*m Mz,c,Rd = 81.30 kN*m

Mb,Rd = 169.39 kN*m

Vz,Ed = 31.85 kN
Vz,c,Rd = 875.07 kN

TA=H AIATOMHZz =1

L[4
: L MNAPAMETPOI NMAEYPIKOY AYTIZMOY:
z=1.00 Mcr = 223.61 kN*m KAMOYAH,LT - b XLT =0.37
Ler,upp=5.00 m Lam_LT=1.44 fi,LT=1.75
NAPAMETPOI AYTIZMOY:
X MEPI TON A=ONAYy: X MEPI TON AZONA z:

EZIZQIEIZ EAETXOY:
EAErXOZ MHKOYZ AIATOMHS :
(My,Ed/MN,y,Rd) 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.12 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,c,Rd = 0.00 < 1.00 (6.2.6.(1))

Vz,Ed/Vz,c,Rd = 0.04 < 1.00 (6.2.6.(1))

OAIKOZ ENAETXOZ STAGEPOTHTAS MEAOYS:
My, Ed/(XLT*My,Rk/gM1) + Mz,Ed/(Mz,Rk/gM1) = 0.96 < 1.00 (6.3.3.(4))

OPIAKEZ METAKINHZEIZ
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=1

EKTPOIEX
uy =0.0cm < uy max =L1/200.00 = 2.5 cm EMAAHOEYETAI
KYPIAPXH @OPTIZH: 19 Seismic EC 8 Direction_Y
uz=0.6cm < uzmax=L/200.00 = 2.5 cm EMAAHOEYETAI
KYPIAPXH @OPTIZH: 41 COMB_kinhta_0_cp=-0.3_OKL (1+2+3+5)*1.00+6*0.50+(9+11+12+16)*0.60
uinst,y =0.0 cm < uinst,max,y = L/250.00 =2.0cm EMAAHOEYETAI
KYPIAPXH @OPTIZH: 0.7*5+1*6+0.6*9 +0.6*11 + 0.6*12 + 0.6*16
uinst,z=0.3 cm < uinst,max,z=L/250.00 =2.0 cm EMAAHOEYETAI

KYPIAPXH @QOPTIZH: 1*5+0.5*6+0.6*9 +0.6*11 +0.6*12 + 0.6*16

F_ METAKINHZEIZ AEN ANAANYOHKE

AIATOMH OK !!!

Awadokideg
Awadokida Opodou IPE 270

O €Aeyxog mpaypatonolOnke yia tn duopevéatepn Aladokida mou Bploketal otov 1o 6podo,
omw¢ mpoékuPe amod tnv avaluon.OL €leyxol eival oL (Slol Onmwg kot ot KUpLeg Sokoug.Ta
SUCEVECTEPO EVTATIKA UEYEDN TPpOoEKUYPaV amd TOo ouvOUOOUO e Baotkd PeTaBAnto doptio To

woEApo dpoptio Q

1,35G+1,5Q+1,5-0,6W+1,5-0,5S

5046 [ | .40.37

IxNuo 5.9: EvOelKTIKA Slaypdppato eviatikwy peyebwv Suouevéotepng Sokou, My, V;, (N=0)

KANONIZMOZ:EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
TYNOZ ANAAYZHZ:EAEMXOZ MEAOYZ

FKPOYN EAEFXOY:
MEAO2:2094 2HMEIO:2 ZYNTETATMENEZ: x=0.50L=2.50 m

®OPTIA:
KYPIAPXH ®OPTISH:28 COMB_kinhta_0_cp=+0.2_OKA (1+2+3)*1.35+5*1.50+6*0.75+(9+11+13+15)*0.90

YAIKO:
$355 (S355)  fy = 355.00 MPa
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Z

BE NAPAMETPPOI AIATOMHzZ: IPE 270

h=27.0cm gMO0=1.00 gM1=1.00

b=13.5cm Ay=31.45 cm2 Az=22.14 cm2 Ax=45.94 cm?2
tw=0.7 cm ly=5789.78 cm4 1z=419.87 cm4 Ix=14.93 cm4
tf=1.0 cm Wply=484.03 cm3 Wplz=96.95 cm3

EZQTEPIKEZ AYNAMEIZ KAl ANTOXES:
My,Ed = 50.46 kN*m
My,pl,Rd = 171.83 kN*m
My,c,Rd = 171.83 kN*m
Mb,Rd = 58.13 kN*m
TAZH AIATOMHS = 1

L4

2| L |nAPAMETPOI NAEYPIKOY AYFIZMOY:
2=1.00 Mecr = 68.29 kN*m KAMMYAH,LT - a XLT = 0.34
Ler,upp=5.00 m Lam_LT =1.59 fi,LT = 1.90

NAPAMETPOI AYTIZMOY:

X MEPITON A=ONAYy: X MEPI TON A=ONA z:

EZIZQIEIZ EAETXOY:
EAErXO2 MHKOYZ AIATOMHS :
My,Ed/My,c,Rd = 0.29 < 1.00 (6.2.5.(1))
OAIKOZ EAEFXO2 STAGEPOTHTAS MEAOYS:
My,Ed/Mb,Rd = 0.87 < 1.00 (6.3.2.1.(1))

OPIAKEZ METAKINHZEIZ

~TlekTPONES

uy = 0.0 cm<uymax = L/200.00 = 2.5 cm ENAAHOEYETAI

KYPIAPXH @OPTIZH: 18 Seismic EC 8 Direction_X

uz=0.8cm < uzmax=1L/200.00=2.5cm EMAAHOEYETAI

KYPIAPXH @OPTIZH: 40 COMB_kinhta_0_cp=+0.2_OKL (1+2+3+5)*1.00+6*0.50+(9+11+13+15)*0.60
uinst,y=0.0cm < uinst,max,y =L1/250.00 = 2.0 cm EMAAHOEYETAI

KYPIAPXH ®OPTIZH: 0.7*5+0.5*%6 + 1*10 + 1*13 + 1*14 + 1*15

uinst,z=0.4cm < uinst,max,z=L1/250.00 =2.0 cm EMAAHOEYETAI

KYPIAPXH ®OPTIZH:

F_ METAKINHZEIZ AEN ANANYOHKE

AIATOMH OK !!!
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Awadokida Opodrc IPE 240

1000

EL Er

Ixnuo 5.10: EvOeikTika Sloypappota evtotikwy peyebwv Suopeveotepng dokou, My, V., (N=0)

KANONIZMOZ:EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
TYNOZ ANAAYZHZ:EAEMXOZ MEAOYZ

FKPOYN EAEFXOY:
MEAO2:2766 2HMEIO:2

ZYNTETATMENEZ: x=0.50L=2.50m

®OPTIA:
KYPIAPXH ®OPTISH:29 COMB_kinhta 0 _cp=-0.3_OKA (1+2+3)*1.35+5*1.50+6*0.75+(9+11+12+16)*0.90

YAIKO:
$355 (S355)  fy = 355.00 MPa

E

BE NAPAMETPPOI AIATOMHzZ: IPE 240

h=24.0 cm gMO0=1.00 gM1=1.00
b=12.0 cm Ay=27.31 cm2 Az=19.14 cm2
tw=0.6 cm ly=3891.63 cm4 1z=283.63 cm4
tf=1.0 cm Wply=366.68 cm3 Wplz=73.93 cm3

Ax=39.12 cm?2
Ix=11.60 cm4

EZQTEPIKEZ AYNAMEIZ KAl ANTOXEZ:

My,Ed = 39.81 kN*m
My,pl,Rd = 130.17 kN*m
My,c,Rd =130.17 kN*m
Mb,Rd = 41.54 kN*m

TA=H AIATOMHZz =1

L[4

: L MAPAMETPOI NMAEYPIKOY AYTIZMOY:
z=1.00 Mcr = 48.40 kN*m KAMNYAH,LT - a
Ler,upp=5.00 m Lam_LT=1.64 fi,LT = 2.00

XLT =0.32

NAPAMETPOI AYTIZMOY:
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X MEPITON A=ONAYy: X MEPITON A=ONA z:

EZIZQIEIZ EAETXOY:

ENErXO3 MHKOYZ AIATOMHS :
My,Ed/My,c,Rd = 0.31< 1.00 (6.2.5.(1))
OAIKOS EAETXOZ STAGEPOTHTAZ MEAOYS:
My,Ed/Mb,Rd = 0.96 < 1.00 (6.3.2.1.(1))

OPIAKEZ METAKINHZEIZ

=i

EKTPOIIEX
uy = 0.0 cm<uymax = L/200.00 = 2.5 cm EMAAHOEYETAI
KYPIAPXH @OPTIZH: 18 Seismic EC 8 Direction_X
uz=0.9cm < uzmax=1L/200.00=2.5cm EMAAHOEYETAI
KYPIAPXH @OPTIZH: 41 COMB_kinhta_ 0 _cp=-0.3_OKL (1+2+3+5)*1.00+6*0.50+(9+11+12+16)*0.60
uinst,y =0.0 cm < uinst,max,y = L/250.00 = 2.0 cm EMAAHOEYETAI
KYPIAPXH @OPTIZH: 0.7*5+0.5%6+1*10+ 1*13 + 1*14 + 1*15
uinst,z=0.4cm < uinst,max,z=L1/250.00 =2.0 cm EMAAHOEYETAI

KYPIAPXH @QOPTIZH: 0.7*5+0.5*%6 +1*9 + 1*11 + 1*13 + 1*15

r METAKINHZEIZ AEN ANAANYOHKE

AIATOMH OK !!!

Asutepéuouoseg dokol
Aegvutepévouoseg dokoi opodou IPE 270

O £Aeyxo¢ mpaypatonolOnke yla t ducuevéotepn Asutepelouca dokomou Bploketal oto
LOOYELO, OTWG TIPOoEKUYPE amod TV avaAuon.OL EAeyxol eival ol iblol OTwe Kal oTLg Kupleg Sokoug .Ta
SuouevéoTtepa evtatikd HeyEOn mpogékuPav and to cuvbuaoud e Bacikd petaPfAntd doptio to
woéApo dpoptio Q

1,35G+1,5Q+1,5-0,6W+1,5-0,5S

5047 40 37

IxAUa 5.11: EVOEIKTIKA Slaypappata eVIatiKwy peyebwyv duopevéatepng Sokou, My, V,, (N=0)

KANONIZMOZ: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
TYNOX ANAAYZHX: EAETXOX MEAOYZ
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FKPOYMN EAEMXOY:
MEAOZ: 2246 ZHMEIO: 2 ZYNTETArMENEZ: x=050L=250m

DOPTIA:

KYPIAPXH ®OPTIZH: 28 COMB_kinhta_0_cp=+0.2_OKA (1+2+3)*1.35+5*1.50+6*0.75+(9+11+13+15)*0.90

YAIKO:
S$355 (S355)  fy = 355.00 MPa

F4

EE NAPAMETPPOI AIATOMHZ: IPE 270

h=27.0 cm gMO0=1.00 gM1=1.00

b=13.5cm Ay=31.45 cm2 Az=22.14 cm2 Ax=45.94 cm2
tw=0.7 cm ly=5789.78 cm4 12=419.87 cm4 IXx=14.93 cm4
tf=1.0 cm Wply=484.03 cm3 Wplz=96.95 cm3

EXQTEPIKEZ AYNAMEIZ KAl ANTOXEZ:
My,Ed = 50.46 KN*m
My,pl,Rd = 171.83 KN*m
My,c,Rd = 171.83 KN*m
Mb,Rd = 58.13 kN*m
TAZH AIATOMHX = |

Al 11

i NMAPAMETPOI NAEYPIKOY AYTIZMOY:
z=1.00 Mcr = 68.29 KN*m KAMIIYAH,LT - a XLT=0.34
Lcr,upp=5.00 m Lam_LT =1.59 fi,LT =1.90

NAPAMETPOI AYTIZMOY:

X MEPI TON A=ONA y: X MNEPI TON A=ONA z:

ESIZQZEIZ EAEMXOY:
EAETX0X MHKOYE AIATOMHX :
My,Ed/My,c,Rd = 0.29 < 1.00 (6.2.5.(1))

OAIKOZ EAETXO0X STAOEPOTHTAY MEAOYZ:
My,Ed/Mb,Rd = 0.87 < 1.00 (6.3.2.1.(1))

OPIAKEZ METAKINHZEIZ

7| EKTPONEX

uy =0.0cm < uy max = L/200.00 =2.5cm EITAAHOEYETAI

KYPIAPXH ®OPTIXH: 18 Seismic EC 8 Direction_X

uz=0.8cm < uz max = L/200.00=2.5cm EITAAHG®GEYETAI

KYPIAPXH ®OPTIXH: 40 COMB_kinhta_0_cp=+0.2_OKL (1+2+3+5)*1.00+6*0.50+(9+11+13+15)*0.60
uinst,y =0.0 cm < uinst,max,y = L/250.00 =2.0 cm EITAAH®EYETAI

KYPIAPXH ®OPTIXH: 0.7*5+ 0.5%6 + 1*10 + 1*12 + 1*14 + 1*16

uinst,z=0.4 cm < uinst,max,z = L/250.00 =2.0 cm EITAAHG®GEYETAI

KYPIAPXH ®OPTIXH: 1*5+ 0.5*6 + 0.6*9 + 0.6*11 + 0.6*13 + 0.6*15

r METAKINHXELY AEN ANAAYOHKE

AIATOMH OK !
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Aegutepevovosg dokoli opodn¢ IPE 240

-0.00

-31.85

IxAMa 5.12: EVOELKTIKA Slaypappata eVIaTKwy peyebBwyv duopeveéotepng dokou, My, V., (N=0)

KANONIZMOZ:EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
TYNOZ ANAAYZHZ:EAEMXOZ MEAOYZ

rKPOYN EAEFXOY:
MEAO2:2717 2HMEIO:2 ZYNTETATMENEZ: x=0.50L=2.50m

OOPTIA:
KYPIAPXH ®@OPTISH:31 COMB_kinhta_90_cp=-0.3_OKA (1+2+3)*1.35+5*1.50+6*0.75+(10+12+14+16)*0.90

YAIKO:
$355 (S355)  fy = 355.00 MPa

S
NAPAMETPPOI AIATOMHzZ: IPE 240

h=24.0 cm gMO0=1.00 gM1=1.00

b=12.0 cm Ay=27.31 cm2 Az=19.14 cm2 Ax=39.12 cm2
tw=0.6 cm ly=3891.63 cm4 1z=283.63 cm4 Ix=11.60 cm4
tf=1.0 cm Wply=366.68 cm3 Wplz=73.93 cm3

EZQTEPIKEZ AYNAMEIZ KAl ANTOXEZ:
N,Ed =-0.00 kN My,Ed =39.81 kN*m
Nt,Rd = 1388.63 kN My,pl,Rd = 130.17 kN*m
My,c,Rd =130.17 kN*m
MN,y,Rd = 130.17 kN*m
Mb,Rd = 41.54 kN*m
TA=H AIATOMHz =1

e

: L MAPAMETPOI NMAEYPIKOY AYTIZMOY:
z=1.00 Mcr = 48.40 kN*m KAMNYAH,LT - a XLT =0.32
Ler,upp=5.00 m Lam_LT=1.64 fi,LT = 2.00

NAPAMETPOI AYTIZMOY:
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X MEPITON A=ONAYy: X MEPITON A=ONA z:

EZIZQIEIZ EAETXOY:

ENErXO3 MHKOYZ AIATOMHS :

N,Ed/Nt,Rd = 0.00 < 1.00 (6.2.3.(1))
My,Ed/My,c,Rd = 0.31< 1.00 (6.2.5.(1))
OAIKOS ENETXO3 STAGEPOTHTAS MEAOYS:
My,Ed/Mb,Rd = 0.96 < 1.00 (6.3.2.1.(1))

OPIAKEZ METAKINHZEIZ

EE KTPOIEX

uy = 0.0 cm<uymax = L/200.00 = 2.5 cm EMAAHOEYETAI

KYPIAPXH @OPTIZH: 18 Seismic EC 8 Direction_X

uz=0.9cm < uzmax=1L/200.00=2.5cm EMAAHOEYETAI

KYPIAPXH @OPTIZH: 43 COMB_kinhta_90 cp=-0.3_OKL (1+2+3+5)*1.00+6*0.50+(10+12+14+16)*0.60
uinst,y = 0.0 cm < uinst,max,y = L/250.00 = 2.0 cm EMAAHOEYETAI

KYPIAPXH @OPTIZH: 0.7*5+0.5*%6 + 1*10+ 1*13 + 1*14 + 1*15

uinst,z=0.4cm < uinst,max,z=L1/250.00 =2.0 cm EMAAHOEYETAI

KYPIAPXH @QOPTIZH: 1*5+0.5*6+0.6*10+0.6*12 + 0.6*14 + 0.6*16

r METAKINHZEIZ AEN ANAANYOHKE

AIATOMH OK !!!

Katakdpudol xlaoti ouvéeopol Suckappiog

OL Staywviol cuvdeopol mou Bplokovtal utd BALPYN ayvooluvTal KATA TNV AVAAUCH, UTEP TNG

aodaAelag.
Koatd tn 8ievBuvon X
O Suopeveéotepog OELOULKOG ouvdlaouog eivat 1,00-G + 0,60-Q + 1,00-Ex + 0.3 Ey

\

Y Fxto Fx:t [S50KN
Max=214,53
Min=117,89

Cases: 46 (COMB_seismos_+1X_+0.3Y)

IxNua 5.13: Alaypoppa agovikwy SUVAREWY AOYwW OELoOU Kata tn dtevBuvon X
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MNa va e€aopaliotel otL ol Staywviol Ba cupnepldepBoUV KATA ToV EMBUUNTO TPOTIO TIPEMEL
n Auynpotnta toug va eivat 1,3 <A < 2,0.
Ot Staywviol cUvEeopoL CUVEEOVTAL OTO HECO TOUC, UE AMIOTEAECHO TO UAKOG AUYLOUOU TOUG
va eival (oo pe to 50% Tou MPaYUATIKOU URKOUG, TOOO EVTOC OO0 KAl EKTOC ETUTTESOU:
Le=0.5-L= 0.5 6.41=3.205 m yia tov 10, 20 kat 30 6podo
Le=0.5-L=0.5:7.08=3.54 m yLa T0 LOOYELO
MNa xa@AupBa S355, n Avynpotnta avadopadg eivat:
A=t V(E/f,) =76.41
e Alaywviog looyeiou (CHS 88.9x5)
i=V(I/A)=2.97 cm
Kalt n Avnyuévn Auynpotnta:
A= Lo/(i- A1) =1.56 >1.3 kat A<2.0

Ot Slaywviol eAéyxovtal o€ ePeAKUCUO, O OTIOLOG TIPOKUTITEL LOVO OO TOL OELOULKA dopTia,
adou ta katakopuda poptia Sev mpokalouv afovikeg SuvAUEeLg oTig Slaywvioug:
Npi,rd=A-fy/ymo= 13.2 :35.5 =468.6 kN> Ngp = 214.53 kN (Q1= Npi,ra/ Nep=468.6 /214.53 =218% )

e Awaywviog lou opddou (CHS 76.1x5)

i=v(1/A)=2.52 cm

Kalt n Avnyuévn Auynpotnta:

A= Lo/(i- A1) =1.66 >1.3 kot  A<2.

EAeyxo¢ o€ epeEAKUGHO :

Npi,re=A-f,/ymo= 11.2 -35.5 =397.6 kN> Nep = 214.19 kN (Q1= Npire/ Nep=397.6 /214.19 =186% )

e Alaywviog 20U opodou (CHS 76.1x4 )

i=V(I/A)=2.55 cm

Kal n Avnyuévn Auynpotnta:

A= L/(i- M) =1.64 >1.3 kat A<2.

EAeyxo¢ o€ epEAKUGHO :

Npi,rd=A-fy/ymo= 9.08 :35.5 =322.34 kN> Ngp = 170.81 kN (Q1= Npird/ Nep=322.34 /170.81 =188% )

e Alaywviog 3ou opddou (CHS 76.1x3,2)

i=V(I/A)=2.58 cm

Kal n Avnyuévn Auynpotnta:

A= Lo/(i- A1) =1.62 >1.3 kat A<2.

EAeyxog o€ ebeAKUGUO :

Npi,rd=A-fy/ymo= 7.33 :35.5 =260.2 kN> Ngp=133.96 kN (Q1= Npi,rd/ Nep=260.2 /133.96 =194% )

MNna va e€aodpaiiotel opoldpopdn mAaotipdétnTa Kab’'0Pog tou TAALoloU TIPETEL N PEYLOTN
TLUA TNG UTIEPAVTOXNG VO NV EETIEPVAEL TNV EAAXLOTN TLUA TNG UTIEPAVTOXNG KOTA TIEPLOCOTEPO ATIO
25%:
(Qmax - Qmin) / - Omin=(2.18-1.86)/1.86=0.17<0.25 wKovomoleital

Kata tn 8ievOuvon Y
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O SuopeveéoTepog OELOUIKOG ouvduaouog eival 1,00-G +0,60-Q + 1,00-Ey + 0.3- Ex

217

UFx+c Fx-t 50kN
Max=225,44
Min=109,56

for

Ixnua 5.14: Aldypappo afovikwv SuvAapewy Aoyw oelopol Katd tn dtevBuvon Y

Cases: 50 (COMB_seismos_+1Y_+0.3X)

MNa va e€aopaiiotel otL ol Staywviol Ba cupnepldbepBouV KATA TOV EMOUUNTO TPOTO TIPETEL
n Auynpotnta toug va eivat 1,3<<2,0. A

Ot Slaywviol cUVSECGHOL CUVSEOVTAL OTO HECO TOUG, E QMOTEAECUO TO UNKOG AUYLOMOU TOUG
va elvat (0o pe 10 50% Tou TPAYOTIKOU RKOUG, TOCO €VTOG 00O KAl EKTOG ETLMESOU:
Le=0.5-L=0.5-6.41=3.205 m vyua tov 10, 20 Kat 30 6podo
Le=0.5-L=0.5-7.08=3.54 m yLa T0 LOOYELO
Ma xaAuPBa S355, n Auynpotnta avadopdg eivat:
A= 1 -V(E/fy) =76.41

e Alaywviog looyeiou (CHS 88.9x5)
i=V(1/A)=2.97 cm

Kal n Avnyuévn Auynpotnta:

A= Lo/(i- A1) =1.56 >1.3 kat A<2.0

Ot dlaywviol eAéyxovtal oe ePeAKUOUO, O OTOLOG TIPOKUTITEL POVO Ao Ta OELOULKA dopTia,
adou ta katakopuda dpoptia Sev MPoKaAoUV afoVIKEC SUVALELG OTLG SlaywVvioug:
Np,ra=A-f,/ymo= 13.2 -35.5 =468.6 kN> Nep = 224.11 kN (Q1= Npjpa/ Nep=468.6 /224.11 =209% )

e Alaywviog lou opdgou (CHS 76.1x5)

i=V(I/A)=2.52 cm

Kal n Avnyuévn Auynpotnta:

A= L/(i- A1) =1.66 >1.3 kal  A<2.

EAeyxo¢ o€ epEAKUGHO :

Npi,rd=A-fy/ymo= 11.2 :35.5 =397.6 KN> Nep = 225.44 KN (Q1= Npi,rda/ Nep=397.6 /225.44 =176% )
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e Alaywviog 20U opodou (CHS 76.1x4 )

i=V(1/A)=2.55 cm

Kal n Avnyuévn Auynpotnta:

A= Lo/(i- A1) =1.64 >1.3 kat A<2.

EAeyxo¢ o€ epEAKUGHO :

Npi,rd=A-fy/ymo= 9.08 :35.5 =322.34 kN> Ngp = 172.71 kKN (Q1= Npi,ra/ Nep=322.34 /172.71 =186% )

e Awaywviog 3ou opodou (CHS 76.1x3,2)

i=V(I/A)=2.58 cm

Kalt n Avnyuévn Auynpotnta:

A= Lo/(i- A1) =1.62 >1.3 kat A<2.

EAeyxoc og epeAKUOUO :

Npi,rd=A-fy/ymo= 7.33 :35.5 =260.2 kN> Ngp =125.7 kN (Q1= Npi,ra/ Nep=260.2 /125.7 =207% )

MNa va e€aodaliotel opodpopdn mAaotiudétnTa Kad’vPog Tou TMAALcloU TIPETEL N UEYLOTN
TLUN TNG UTEPAVTOXNG VA NV EETTEPVAEL TNV EAAXLOTN TLUA TNG UTIEPAVIOXNG KATA TIEPLOCOTEPO ATIO
25%:
(Qmax - Omin) / - Omin=(2.09-1.76) / 1.76 = 0.188 < 0.25 Kawvoroleital

5.4 Noocootd eKMETAAAEUONG SLATOUWV

O 0pB06¢ oxedLOOUOG pLag LETAAALKAG KATAOKEUNG TIPOBAEMEL acdAAEL KL OlKOVOUia UALKOU
TO OTOL0 CUVEMAYETOL OTL OL SLATOUEG TIPETEL va Katamovouvtal oto 80-90% Tng avtoxng Ttoug.
Qot600, N TUMOTOLNGCN TOU ATMALTETAL KATA TO OXESLAOUO TWV METAAALKWY KOTAOKEUWV OF
ouvluaOoUO HE TOV TIEPLOPLOMO TWV UETOKIVACEWV WUTOPEL va odnynoeL o€ HEWWUEVA TTOCOOTA
eKPETAAAeUONG. Ztov Nivaka 5.1 mapatiBevral ta HEYLOTO TTOOOOTA EKUETAANELONG TWV SLOTOUWY
OTWG aUTA Tpoékuav amo tnv avaiuon tou popéa.

Mivakog 5.1 : Méyloto mooooTd EKUETANAEUONG SLOTOUWY

MéAog Awatopn Mé£yLoTO M0C00TO EKUETAAAEUONG

Ynoctu)\ld;tagséﬁgrjeiou Ko HEB 300 94%
YrnootuAwpota 20U 0podou HEB 260 85%
YnootuAwpata 3ou opodou HEB 200 80%
KUpleg 6okol opodwv IPE 450 88%
KUpLeg Sokol opodrg IPE 400 91%
Agutepelouoes Sokol opodwv IPE 270 83%
Agutepelouoes Sokol opodrg IPE 240 92%
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Awadokibeg opodwv IPE 270 82%

Awadokibeg opodng IPE 240 92%

Katakdpudol cuvdeopot

, . CHS 88.9x5 48%
Suokauyiog tooyeiou

Ka‘taKOpl{d)OL ouvée’oum CHS 76.1x5 57%
Suokapiag lou opodou
KaTaKOpL'Jd)OL ouvéeloum CHS 76.1x4 54%
Suokapiag 20u opodou
Katakopudol cuvdeopol CHS 76.1x3.2 48%

Suokappiag 3ou opodou

AKOAOUBEL OXNUOTLKA QTEKOVION TNG SLoTOCLOAOYNONG TIOU TIPOoNYNONKe, LE XPWHATIKA
Sladopomnoinon Twv Slatopwy Tou Xpnotpomnolnonkayv yla KaBe LEAOG TOU TETPAwWPOPOU KTLpilou:

-
L | g0t
\\ //

—— BR30,0x70
—— B T50,0x80,0
——— C R50,0x50,0
——— CHS 76.1x3.2
——— CHS 76.1x4
——— CHS 76.1x5
CHS 88.9x5
——HEB 200
HEB 260
——HEB 300
—— IPE 240
——IPE 270
—— IPE 400
—— IPE450
——TH20,0_2

Cases: 1 (idio baros)

IXAUA 5.15: IXNUOTIKA OElKOVLIon TG SLaoTacloAdOynong Twv HEAWY TOU KTLPLOU e XPWUOTIKA
Sladopomnoinon Twv dLatopwy

5.5 AwaotacloAoynon unoyeiouv

YrnootuAwpa 50x50

Amo to mpoypappa Robot Structural Analysis mpoékuav Ta evtatikd LeyEBn tou SUCUEVEDSTEPOU
UTTIOOTUAWMOTOG YLa TOo SuopevEDTEPO cuVOLAOUO SpACEWV :
JELOUKOG ouvSLlaopog : 1,00-G + 0,60-Q + 0,30-Ex + 1,00- Ey
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MEeg=51.41 kNm  Veqs=39.27 kN kot Neg=1074.06 kN

OKA Oewpwvtag Baowko petafAntd poptio to wdéApo poptio Q: 1,35G+1,5Q+1,5:0,6W+1,5-0,55
MEg=69.52 KNm  Veg=50.09 kN kot Neg=1861.67 kN

OmAllw pe Ta evtatika pey€dn tng OKA

, Ned 1861.67-1.5
Elvor v= = =0.657
fcd-Ac 0.85-20000-0.5-0.5

Med — 69.52-1.5 — 0049
b-h2fcd ~ 0.53-0.85:20000
Kot d;=25+8+14/2=40mm kot d1/h=0.04/0.5=0.08
OMOTE Ao Tov Mivaka 2.5 (TUTIoAOYLO) TTPOKUTITEL OTL ATIALTEITAL O EAAXLOTOC SLAUNKNG OTIALOUOG
Agmin= max (0.1-Nea/fya , 0.002-Ac ) = 3.72 cm?
ATtS TIC KATOOKEVOOTIKEC SLaTdEelg tou EC8 0 eAdxLoTog omALOMOC givat: Asmin=1%-50?=25cm?
EnAéyw Stapnkn ormAopd 8P20 = 25.13 cm?
-EAeyxo¢ okupodépatog o Ao&r OALYN :
EmiAéyw 9=21.8° yla olkovopia cuvdeThpwv
VRd,max=0cw *bwZ*V1-fea- (cotB+cota)/(1+cot?0)= 1-0.5-0.9-0.46-20000/1.5-2.5/7.25= 951.8 kN > Vgq4
OmoTE EMAPKEL

Kar  u =

-EAeyyoc o€ Siatunon
EmiAéyw ouvdetnpeg, £xovtag 2+2-cos45 = 3.41 TUNOELG

A/S =Vras/(2fywa-cotB)=1.113cm?/m

enAéyw Slapetpo cuvdetipwyv D10 omodte s=2.42m

Edapuolovtag TIG KOTAOKEUAOTIKESG SLATAEELG KOL OE OELOHO Kal XwpLG, EXOUUE:
Ztn un kplown meploxn: s=min(20-®, 500, 400)= 160mm

Ztnv kplown neploxn: s=min(20-@® , 500/3, 125)= 125mm

Kplowo uog : lee=max (1.5-hc; 1.5-bc ; 0.6 ; lciear/5 )= 0.75m

-EAeyxoc repiopiyénc :
Eival bo=ho=44cm kal n=8 ywvieg ouvdetripa KoL OAEG oL tapaBoAEG exouv bi=21cm
MnXaVLKO OYKOLLETPLKO TTOCOOTO CUVOETHPWV:

w= oykog ovvdetipwv  fyd 0.79:(44-4+31.25'4) 500-1.5_0 32
oykog beton mvpriva fcd_ 44-44-12.5 11520

KoL a;,=0.696 kat as=0.736

Onodte 0 CUVTEAEOTH G AMOTEAECUATIKOTNTOG TtEpiodLyéng eival a= a.as=0.5123

KOl TIPETEL a-w > 30-Up'V-Esyd-be/bo -0.035 (OTIOU TO V YLl OELOULKO CUVSLOCUO)

omnou: a-w=0.164 kat 30Uy V-Esya-be/bo -0.035 =30-8:0.322:0.00217-50/44-0.035 = 0.156 < 0.164
Apa lkavoroleital o €Aeyxog nepiodyéng
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Ixnua 5.16: OYn UTOCTUAWMOTOG
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Alaunkng ©20

c 2uvdeThpeg 10
S
o
. 4cm
- 42¢cm L /SCm
L 44cm V/
p 50cm I

IxAua 5.17: Topn UMOCTUAWMATOG

Aoko¢ 30x70

Amo 1o Robot Structural Analysis mpoékupav Ta eviatikd Hey€On TnG SOKOOELPAG HE TN
Suouevéatepn pomn otn otnpLen , yla to SUCUEVECTEPO CUVOLAOUO SpAcewy Tou elval :
1,35G+1,5Q+1,5-0,6W+1,5-0,5S

— 31.02 -109.99 E
— P o
1 1

T

IxAua 5.18: Alaypappo ponwv My

{m

IxApa 5.19: Aldypappa TEQVoUcwy Vz

|
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-AlaotaoctoAoynon S0kooEpAcC o€ Kauyn
EKTluw d1=25+8+14/2=40mm «kal d= 700-40= 660mm

Med
= sazyoq = 0:0883

Amo tov mivaka 2.1 éxoupe w=0.092 kat Asi=w-b-d-feq/fyd= 4.75 cm? (dvw)

Zto &gl avolypa 6mou M= 69.51 kNm gival bes= 2.3m kot u=0.0061 kat hy/d=0.2/0.66=
0.3 Kal beg/b =7.66 onote anod nivaka 2.4 w=0.006 Kal As;=w-befr-d-fea/fya= 2.37 cm?  (k&tw)

ITo apLotepo dvolypa omou M= 31.02 kNm eivat  beg= 2.3m kot u=0.0027 kot
hs/d=0.2/0.66= 0.3 ko beg/b =7.66 omote anod nivaka 2.4 w=0.0027 kat As;=1.07 cm? (kdtw)
ATO TIG KATAOKEUAOTIKEG SLATAEELG Pmin=maXx (0.26:fctm/fyk , 0.0013)= 0.001352 kot Asmin=
Pmin-b-d=2.67 cm?

TomoBetw og 6A0 TO PAKOG TTAVW Kot Katw 2D 14= 3.08 cm? KaL TNV TEPLOX TN OTHPLENG
tonoBetw akopa 2M12 =2.26 cm?

Itnv mapeLa eivat

-AtaxotactoAoynon dokooelpac oe Atatunon

EAdxlotog OmMALOMOG SlaTunonGg:  pw,min=0.08-Vfu/fyk= 0.00072 kat (A/S)min= Pw,min-b-100=
2.15 cm?/m

Avtoxn eAAXLOTWV CUVEETAPWV: Vrdsmin=(A/S)min"fyd-z-(cotB+cota)-sina =134.72kN>Veq =
122.16kN

Onodte emopkoUV ol ehaxlotol cuvdetnpec. MNa Situnto ouvdetipa Swapétpou D8
npokumtel  $=0.468m. Opw¢ n Héylotn Slapnkng amoéotacn ouvlethpwyv  elval
SL,max=0.75-d=0.495m > s omnote tonofstw D8/46.

- ora T2 2012
| \
7 | ‘ =
| | J
| 2014 | ‘ ‘
. . >P8/46 . . >P8/46 . .
0.5m 0.5m 0.5m 0.5m 0.5m
IxAua 5.20: OPn Aokooelpdg
I @.2m k 10.2m
T1 m T2 Tm
o3m SuvE DB/46 oi S;n Tuvd ©8I46

—] —

Ixnua 5.21: Topeg AokooeLpag
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MNAdko oMALOHEVOU OKUPOSENaTOG axoug 20cm
Ao 1o Robot Structural Analysis mpoékuav Ta eviatikad HeyEOnN TNG TAAKAC, YO TO SUGUEVEDSTEPO
ouvSLoopo Spacewy Tou elvalt :

1,35G+1,5Q+1,5-0,6W+1,5-0,5S

M3 (kMmYm) | MY (kMmdm) M>Cr" (kMmim}

LA K 11,81 17,75 2,24
PAMNEL 5585 3247 5655
KOMBOE 1590 212 2814
MEPINTOYH 28 (C) Z8 (T} 23 (C)
-EAeyxoc o€ Kauyn
' . 11.61-1.5
2to avolypa otn x dtevBuvon My=11.61 kNm/m kot u = = 0.0376

1-0.1652-0.85-20000
onote ano nivako 2.1 w=0.0376 «kat As=0.0376-100-16.5-0.026=1.62 cm?*/m
As min=Pmin-b-d=0.001352-100:16.5=2.23 cm?/m > A;

Mo @8 npokurmntel s=0.5/2.23=0.224m

310 avolypa otnv y StevBuvon My=17.75kNm/m kot u = " 161572'_705;5'_520000 = 0.0575

omndte and nivaka 2.1 w=0.0575 kat As=0.0575-100-16.5-0.026=2.46 cm?/m > As min
Mo ®8 npokurmnrel s=0.5/2.46=0.203m
-EAeyxoc B€Aouc kauyng

MNa tnv anaAlayn anaitnong eAeyxou BéAloug kapudng apkel to d mou mpoKUTTEL Amd T oxEon :
3

L=k (11415 fek -2 +32-[fck- (2 - 1))

d p p

émou 1=5m , k=1.3, po=Vfw -103=0.005 , p=As/(b-d)=2.46/(100-16.5)=0.001491<p,, d=0.165m
I'Ipom'mraé = 157.79 omote ywa /=5m gival d=5/157.79=0.03m < 0.165m

Apa n mAdaka anaAldcoetol Tou eEAEyxou BEAoug kaudnc.
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®8/22 KATW

®8/20 TAvw
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()

IxApa 5.22: ZuAotumog MAdkag

Nedlodokdg 50X80X150

Ao tnv avadAuon Tou UTIOCTUAWHATOG, N LEYLoTn afovikr tou dexetal eivat N=1861.67 kN
Oa eetaoou e TN peyaAltepn Awpida medilodokou mou eival katd tnv X dewBuvon kal €xel 14
unootuAwpata.H empdvela tng nedlthodokou oto £€dadog Ba eivat: 1.5m X 65m, ondte n tdon Tou

eddadoug Ba eival g = 112_1645 = 267.32 kN/m?

Mo /=5m katypappkd dpoptio g=267.32:1.5=400.98 kN/m , to. SucpevEoTEPO EVIATIKA HEYEDN TTOU
T(POKUTITOUV £lval :

Pomr otn othpn M=+q-/>/12 = 835.38 kNm

Pomr oto dvolypo M=-g-1>/24 = -417.69 kNm

Téuvouoa ot otnpiéelg V=q-//2 =1002.45 kN

1861.67 kN 1861.67 kN

.t 1t r T T T T 1

400.98 kN/m
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-1002.45 kN

1002.45 kN

Awaypappa Vz

-417.69 kNm

835.38 kNm 835.38 kNm
Adypappa My
IxAua 5.23: Alaypappota Vz kot My nedthodokou

-EAeyxoc¢ Kauync Aokou
Mapeld aplotepol umootuAwpatog : (M=835.38 kNm). ‘Exoupe BALPn otov KOpUO apa
b=0.5m KOl EKTLUW d1=50+16/2= 0.058m onote d=h-d1=0.8-0.058=0.742m kot
Med
" bd2fcd
Avolypa : (M=417.69kNm). Exoupe BAlPNn otnv mAdka dpa b= bes=0.5+0.5+0.5=1.5m ko

U= Mzed = 0.1339 onodte w=0.144 Kot As=13.89 cm? mAvw
b-d2-fcd

EAGxLoTOV OTALOMOG : Pmin=maXx (0.26-fctm/fyk , 0.0013)= 0.001352 Kot Asmin= Pmin-b-d= 3 cm?
TTavw

= 0.0893 omnodte amo mivka 2.1 w=0.093 kot As1=26.91 cm? kdtw

KataokeuaoTikd TomoBeTw o€ OAO TO LAKOC Avw Kot KAtw 216 (=4.02 cm?)
310 dvolypa mavw tomoBetw npdobeta 4M18 =10.18 cm? omodTe £XWw cUVOAKA 14.2 >13.89
TNV MOPELA KATW tomoBetw npooBeta 5P25 =24.54 cm?2 omndte €Xw oUVOALKA 28.54 >26.91

-EAeyxoc Awatunoncg Aokou

Ertdéyw 6=21.8° yia otkovoutkdtepn OmAlon
‘EAeyxog emapkelag Aofol BAUTTApa oTNV MAPELA:
VRd,max=acw "bw-z-v1-fea- (cotB+cota)/(1+cot?6)=1-0.5-0.9-0.742-20000/1.5-2.5/7.25= 1535.2 kN > Veq
Yriohoylopdc cuvsethpwy: A/s =Ved/(z-fywa-cotB)=13.81cm?/m
ATIO TIG KATAOKEUAOTIKEG SLATALELG glval pw,min=0.08-Vfc/fyk= 0.00072 Kkat (A/S)min= Pw,min-b-100
=2.16 cm?/m< (A/s)
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Ma ditpunto ouvdetipa dtapétpou M10 eivat s=(2M10)/13.81 =0.114 m Kat n péyotn SLapnkng
anootacn cUVOETHPWV elval S, max=0.75-d=0.557m < s omnodte tonoBstw O10/11

-EAeyxoc¢ Kauync MéAuarog
To méApa eival ocav pia mAdaka SUtAog PoBoAog UE Inet=0.5m kat h=0.2m
Eotw d1=50+12/6=56mm kat d=0.144m OmnOTE Mnap=q-lnet’/2=50,12 kNm kat yia Awpida

mAdToug b=1m eivat ;; = b_;f}‘fcd = 0.031 kat w=0.031 omote A=0.031-1-0.144-0.026=1.16 cm>

Kot Asmin=2.4 cm? KAl Smax=150mm. Omote tornobetw P12/15 kdtw oto méAua. (kdbsta otn §oko).

T 4018 T2 2016
] | | |
| ’ |
~ ! | - |
\ \ =1
\ \
I I
5425 Zuvo
®10/11 2016
"05m 4m " 05m
Ixnua 5.24: 0Yn nedhodokol
0.5m 0.5m
\/ S5
4d18
2016 T1 T2
o 2016 o
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Ké& / I /\ / \ Is
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1.5m 1.5m
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Ixnua 5.25: Topég nedihodokol

5.6 I6iomepiodog popéa

H Slopopdikn) avaluon yivetal yla Tov UTOAOYLWOUO Twv LOlopopdwy Kal TwV ovtioTowyv
dlomeplédwyv tou cuotipatoc. Eival amapaitntn yla tnv ebappoyn tng SUVOULKNC GACUATIKAG
pnebodou ocvudpwva pe tnv omola MPooSloplleTal N OELOUIKI) OTOKPLON TNG KOTOOKEUNG OMWG
TIAPOUCLACTNKE 0TO KedDAAaLo 2.2.4.
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Ita anoteAéoparta tng Wopopdikng avaluong AndOnke umoyn n cuvelodopd tTwv palwv
katd X kat Y. To aBpoilopa Twv 8lopopdikwy palwv ¢Bavel to 90% tng GUVOALKAG TAAAVTOUPEVNG
padag yla tig dteuBbuvoelg X kat Y otnv Wblopopdn 14.

Ytov Mivaka 5.2 Sivovtal ot Slomepiodol, ta aOPOLOTIKA TTOCOOTA CUUMETOXNG KABE
dlopopdng, n evepyog Wolopopdiki pala kabe 6lopopdng (tpex. nala) kat n Bewpoupevn
pala tou dpopéa.

Mivakag 5.2 : ISlomepiodol Kal TooooTA GUUUETOXNG Halwv ava tdlopopdn

NEPINTQZH/ | Zuxvotn | Nepiodog | Ixet. Mala | Zxet. M&la | Tpex. Mala | Tpex. MGlol  ZuvoAwkh ZuvoAwKA

I1AIOMOP®H ta (Hz) (sec) UX(%) UY(%) UX(%) UY(%) pada UX pada UY
1 0,82 1,22 0 44,67 0 44,67 8804915,48 | 8804915,48
2 0,85 1,18 43,8 44,67 43,8 0 8804915,48 | 8804915,48
3 1,07 0,93 43,8 44,67 0 0 8804915,48 | 8804915,48
4 2,45 0,41 43,8 51,75 0 7,08 8804915,48 | 8804915,48
5 2,64 0,38 51,32 51,75 7,51 0 8804915,48 | 8804915,48
6 3,19 0,31 51,32 51,75 0 0 8804915,48 | 8804915,48
7 4,08 0,24 51,32 53,52 0 1,78 8804915,48 | 8804915,48
8 4,63 0,22 54,03 53,52 2,72 0 8804915,48 | 8804915,48
9 5,29 0,19 54,03 53,52 0 0 8804915,48 | 8804915,48
10 5,85 0,17 54,03 54,58 0 1,06 8804915,48 | 8804915,48
11 7,43 0,13 56,27 54,58 2,23 0 8804915,48 | 8804915,48
12 7,49 0,13 56,3 54,58 0,03 0 8804915,48 | 8804915,48
13 12,32 0,08 98,67 54,86 42,36 0,28 8804915,48 | 8804915,48
14 12,33 0,08 98,93 98 0,27 44,11 8804915,48 | 8804915,48

MapatnpoUpe OTL Ol HEYLOTEC €VEPYEC LOOUOPPIKEG HAleg yla Oelopd Kata X kat Y
eudavifovral kata tig tblopopdég 2 kat 1 avtiotolya.
Y1i¢ Elkoveg 5.34 kot 5.35 mapouoialovral ol mapapopdwoels Tou dopea yla tn Bepeliwdn
dlopopdn Takdavtwong pe mepiodo T1=1.22sec Kat yla tn deondlovoa WSLopopdr) Yyl OELOUO KATA
X pe mepiodo T2=1.18sec.
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Frequency: 0,82 (Hz)

Cases: 17 (Modal )

IxAMa 5.26: Ospedwdng Wopopdn takdvtwong (T1=1.22sec)
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i Frequency: 0,85 (Hz)
Cases: 17 (Modal )

Ixnua 5.27: Asonolovoa Wopopdr yia oeopo kotd X (T.=1.18sec)

Story 3

Stifie== Story 2
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6 Z2YNAEZEIZ METAAAIKON MEAQN

OL ouvdéoELl TWV MEAWV OULVIOTOUV £€va TIOAU ONUOVTIKO KOMUHUATL OTO OXESLAOUO TNG
KATAOKEUNG KoL TIPETEL va oXeSLAToVTAL £TOL WOTE VA ETITUYXAVETAL N TIANPNG EKUETAANEUON TNG
QVTOXNG KoL TNG TAACTOTNTAG TWV ouVOeOUeEVWY HeAwV. OL OUVOEDEL TPEMEL, ETUTAEOV, va
OUVTEAOUV OTNV QA Kal yprAyopn Kotookeur tTwv popéwv. Q¢ ek toutou, dev mpémel va eival
olaitepa evaioONTEG O KATAOKEUAOTIKEG ATEAELEG EVW TTAPAAANAQ TIPETIEL VA EAOXLOTOTIOLOUV TNV
avaykn ot e€elbikeuévo ouvepyeio. Ta SUo €idn o amavVTWVTAL £lval OL CUVOEDELG UE UNXAVIKA
puéoa (koxAleg, nAot, meipol KAMM) Kol oL cuykoAANoel (eowpadég kal e€wpadécg) evw afilel va
ONUELWOEL OTL 0 OXESLAOUOC TWV CUVOECEWV ATIALTEL Pia CUVTNPNTLKOTEPN TIPOCEYYLON OE OXEON UE
QUTH TWV HEAWV.

OL ouvdéoelg Olakpivovtal oe Katnyople¢ ovAaloyo WPE TO EVIATIKA UEYEDN ToOU
napoaAapBavouy, TNV avtoxn Toug Evavtl pontwv aAAad kol Baoel tng Suokapdiag toud.

Ooov adopd ota EVTATIKA PEYEDN, N KaTnyopLlomoinon yivetat wg e€nc:

o AnmAég ouvdéoelg : Ovopalovtal ol cUVOEDELG TTOU TOPAAQUBAVOUV Kal HETAPEPOUV
HOVO SuvaApelg (a€oVIKEG KOl TEUVOUOEC), ETUTPEMOUV TIC OTPODEG KO TIPOKUTITOUV AOYw SpAcewv
oxedlaopou, xwpig va avamtuooouV ONUAVTIKEG POTIEC.

e Juvdéoelg pomnG : MPOKELTAL yLa CUVOECELG TTOU TtapaAapBAavouv SUVALELG KOl POTIEC.

Avaloya e TNV avioxn TOUuG €vVavil pOTIWV OE OXECOn HME To HEAN Ta omola cuvdéouv, oL
ouvbEaoelg dlakpivovtal oe:

e JuvbEoelg MANPOUG avtoxng: MpokeLTal ylo cUVEEDELG TwV OTIOLWY N POTIN AVTOXAG elvat
HeyoAUTEPN Ao AUTH TWV CUVEEOUEVWV PEAWV

* JuVvOEOoelg HEPLKAG avTOXNG: MNMPOKELTaL yla CUVOECELG TWV OTIOLWV N POTIN) AVTOXAG Elvat
HLKPOTEPN ATIO AUTH TWV CUVOEOUEVWY HEAWV

T€Aog, n katnyoplomoinon Twv cuveéoewv pe Baon tn Suokapia Toug eival n akdéAoubn:

e Akopurmtol kOpPol : Mpokewtal yla Toug KOpBoug otoug omoioug dev petafAarAeTal n
OPXIK Ywvia PETAly Twv ouvdedpevwy UeAwV. H olvdeon Aeltoupyel Kal TTPOCOUOLWVETAL WG
TIAKTWON.

e ApBpwrtol koppot: Eival ol KOpBOL 0TOUC OTIOLOUC ETITPETIETAL | OXETLKN oTPOodH METAED
TwV ouvdedpeVWY HeEAwV. H oUveon AELTOUPYEL KL TPOCOUOLWVETAL WG ApBpwan.

e Huwakapumrtot koppot: Mpokeltal yia Toug KOUPBoUG oToug omoioug n ywvia ¢ petafL Tou
ouvdeodUEVOU HENOUG Kal TOU umoAoutou kKopBou petafarAetal avaloya He tnv emiBalAopevn
porn oto UEAOC. H ouvbeon Aettoupyel wg EAAOTIK TTAKTWON KOL TIPOCOMOLWVETAL OUVHBWC HE TN
BonBela kataAAnAwv otpodlkwv eAatnpiwv.

Itnv napovoo SUTAWHATIKY epyocia Ba peAeTnBoUV oL TTAPOKATW CUVOEDELG:

= JUvdeon unootuAwpatog HEB300 pe kUpla Sokod IPE450

= JUvdeon unootuAwpatog HEB300 pe Seutepelovoa doko IPE270

= JUvdeon kuplag Sokou IPE450 pe Stadokida IPE270

= JUvdeon Katakopudpwv cuvdEouwv duokauPiag CHS 88.9x5

OAec¢ oL ouvdéoelg, MAnV Twv Katakopudwv cuvdéouwv Sduokaupiag oxediaotnkav kot
eAéyxOnkayv e xprion Tou mpoypaupatog Robot Structural Analysis.
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6.1 Xuvéeon katakopupwv ocuvdEécuwv duokappiag CHS 88.9x5
OL ouvbéoelg mpemel va eleyxbBolv LE TNV IKOVOTIKN QvIoxr Twv Sloywviwv, ol omoieg
umoAoyilovtal wg €€AC:

Neg= 1.1-Yov-Npi,ra= 1.1 -1.25-468.5=644.325 kN yla tn Staywvlo Tou Looyeiou

Neg= 1.1-YovNpi,ra= 1.1 -1.25-:397.6=546.7 kN yla tn Staywvio Tou 1ou opodou
Neg= 1.1-YovNpira= 1.1 -1.25-322.34=443.21 kN yla T Slaywvio Tou 20U 0podou
Neg= 1.1-YovNpire= 1.1 -1.25-260.2=357.78 kN yla T Staywvio Tou 30U opoddou

Ol OUVOEDCELG TIPAYLATOTIOLOUVTOL LE TIPOEVIETAUEVOUC KOXALEG Slapétpou M20 notdtntag 10.9
kat Tumou C, dnAadn avBektikég évavtl oAioBnong otnv O.K.A. EVOeIKTIKA TapouaLaleTal 0 EAEYXOG
¢ Staywviou Tou Looyeiou, n omnola ¢paivetal oto Ixua 6.1.

‘EAEyX0G QMOOTACEWV:

1,2.d0=1,2:22 =26,4 mm < el =50 mm < 4-t+40 = 4-10+40 = 80 mm

1,2.d0=1,2:22 =26,4 mm < e2 =45 mm < 4-t+40 = 4-10+40 = 80 mm

2,2:d0=2,2-22 =48,4 mm < pl =70 mm < min{14-t ; 200} = min{14-10 ; 200} = 140 mm
2,4-:d0=2,4-22=52,8 mm < p2 =70 mm < min{14-t ; 200} = min{14-10 ; 200} = 140 mm

OL amooTAoeLg HETAEL TwV KOXALWV £lval EVTOG Twv amaltioswyv Tou EC3.

‘EAeyxo¢ KoxAiwong €vavtl oAicOnong:
AUvapn mpoévtaong KoxAla:
Fp,c= 0.7-fup"As= 0.7-100-2.45=171.5 kN

Avtoxn évavtL oAloBnongc:

_m-(ks'n-y)

F
s,Rd YM3

* Fp,c=6:1-2:0.5/1.25 -171.5 = 823.2 kN > Ngg= 644.325 kN

OTIoU M = 6 0 APLOUOC TWV KOXALWV

ks = 1,0 yLa KAVOVIKEG OTTEG

n = 2 oL eTupaveles TPLBAG yla dituntoug KoxALeg

L = 0,5 o ocuvteAeotng TPPNG yla UETAAAIKEG ETLPAVELEG TIPOETOLUACUEVEG PE OUMOBOAN

(Kat.A)
‘EAeyxo¢ kKoxAiwong évavtt cuvOALp NG avruyag:

Avtoxn évavtiL cUVOAL NG avtuyag:

= mi (el-pl 1-fub-10)—0758
¢T M 3d0'3d0 4 Fu ) T
: e p2
k=min(28 2 -1714-2217,25) =25
do do
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g W= 927.8 kN > Neg= 644.325 kN

‘EAeyX0G KOXAiwong EvavtL TEPVOUoaG:

Edooov n ouvdeon eivat tumou C Sev amatteitatl o €Aeyxog TG KoYAlwong Evavtl TEUVOUOOG.
MapoAa autd, emeldr) n olvdeon Ppioketal oe {wvn AMOPPOGNONG EVEPYELOG OUTMALTETAL O
LKAVOTIKOG OXeSLAOUOC TNG £TOL WOTE N OVTOXH EVOVTL TEUVOUOOC VO EEMEPVA TNV OVTOXNG EVOVTL
oLVOAYNG Avtuyag Katd TouAdylotov 20%.

Aappavovtal KoxAleg Twv omoiwv To oelpwpa SLEPXETAL ATIO TLG ETUPAVELEG SLATUNONC.

Avtoxn KoxAlwong Evavtl TEUVoUoag:
Fura=m-n - 22245 = 1176 kN> 113.4 kN

‘EAeyxo¢ koppoeAaopatog os ePeAKUCHO:

EAéyxetal n emudavela actoxiag n omoia SLEpYeTAL AMod TG OMEG TwV KOXALWY, AapBdavovtag
OUVTNPNTLKA TO TAATOC TOU EAACUATOC 0T B€0N TNG MPWTNG OELPAC KOXALWV:
Anet= (24-22.2) -1.0 = 19.6 cm?

Avtoyxn e€wteplkol eAdopatog o€ eHEAKUCUO:

A’;_j’;({ Y =19.6:35.5= 695.8 kN> 644.325 kN

EAéyxetal emiong to kKopBoéAacua ou cUVEEETAL LUE TN SLAYWVLO, UE avToXH 0 EHEAKUOUO:

A’;‘;Of Y =(16-22.2)-1.7-35.5=19.72-35.5=700.06 kN > 644.325 kN

Nnet,Rd =

Nnet,Rd =

‘EAgyX0G avTOXNG CUYKOAANONG:
Tdon avtoxng cuykoAAnong yo xaAuBeg S355:
= JUN3 56 17 kNJcm?
BwyM?2
Mayoc ouykOAAnonG: 0.7:tmin=0.5-5=4mm
To kopBoghaocpa cuykoAatal pe tn Staywvio CHS 88,9x5 oe pnkog 20 cm, PE TECOEPLG
efwpadég maxoug 4 mm. H avtoxr) cuykOAANong Tn¢ cUyKOAANonGg ivat:
Fw,rd= 4:-a-fyw,g= 4:20-0.4-26.17= 837.4 KN>Nggq= 644.325 kN

vw,d
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IPE 450

IILEPL 10
M20 10.9

PL17  birpnToi

4 efw papég

HEB 300

IxNua 6.1: Aentopépela oUVEEONG Katakopudou cuvSEoou duokapiag pe To umooTUAWHA
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6M20 10.9

6M20 10.9

4 gEwpapic
PL 17

t=17 mm

IxNua 6.2: Aentop£pela cUVEEONC KUKALKAG SLoTopnG oTto KopBoéAaopa

PL 17

\g.MZﬂ_lﬂs
U

PL 17
4 eEwpapis

IxNua 6.3: Aemtopépela cUVEEONC TWV KOTAKOPUDWV cUVEECUWY Suokapiag

PL 17

4 gEwpagpéc

[™—2PL 10

4 eEwpagig

CHS 88.9x5



6.2 Z0véeon unootuAwpatog HEB300 pe kUpla 60ko IPE450

Ta SduopevéoTepa eVTATIKA LEYEON TOU KaTAMOvVoUV TNV oUVOECon MpPoEpxovial amd Tov
ouvduaouo oe OKA pe Baotko petapAnto doptio to wdéApo poptio Q
1,35G+1,5Q+1,5-0,6W+1,5-0,5S
Nbed= -0,00 [kN] A=ONIKH AYNAMH
Vbed= 123,67 [kN] AIATMHTIKH AYNAMH
Mped = -0,00 [kN*m] KAMMTIKH POMH

MNna tnv ocuvdeon xpnotuorowBnkav 20 koxAie¢ M18 mowdtntag 10.9 Kol PETWTIKY TIAAKA
Staotacewv 300mm x 100mm x 10mm mowotntag S355.

IPE 450
———— f -
' [Te]
: [
o +o Lot
a S ® i s
D olithe o il o
[{=] [{=] 1 D
iy T -
D{} @ Lpy i@ {}D Lt E D_E}—
[{=] [{=] I
Ju o Mo - S Pl ® ||k c=c=c=-doctr=-Bl ==
2 LHH ¥ 2 LEHIE o o)
- @@ - Mg =
g - L }% Lt : %{
THH [hHlh ;
- olmhe & Lidif @ o -
— —

$0 Sy 4&4} \ _HEB 260

[

IxNua 6.4: TUv8ecN UTTOOTUAWUATOC LE KUPLA SOKO
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Ixnua 6.5: Tplodlaotatn npooopoilwaon cuvdeong

ANOTEAEZMATA

Autodesk Robot Structural Analysis Professional 2014

YMNOAOIIZMOZ THZ ZYNAEZHZ AOKAPIOY ME

KOPMO YMNOZTYAQMATOZ
EN 1993-1-8:2005/AC:2009

KOXAIEZ NOY ENQNOYN TO YNOZTYAQMA ME TO IQNIAKO

Auvauels KoYAlwv oto UMooTUAWU - CUVEEDH YWVLAKOU
AIATMHZH KOXAIA

Fvx =

F><,Ed =

60 [mm]

AMOZTAXH METAZY TOY KENTPOY BAPOYZ THX OMAAOZ TQN KOXAIQN KAl
TOY KENTPOY TOY KOPMOY THZ AOKOY

3,69 [kN*m] NPAIrMATIKH PONH KAMWHZ

12,37 [kN]

12,30 [kN]

12,30 [kN]

2YNIZTQZA AYNAMH ZE KOXAIA AOTQ THX EMIAPAZHZ THX AYNAMHZ
AIATMHZHZ

2YNIZTQZA AYNAMH ZE KOXAIA AOTQ THX ENIAPAZHX POMHZ

SuvoAtkn oxedlaotikr SUvaun koxAia otn StebBuvaon y

Mo=0.5*Vb,Ed*e

Fv,=0.5* |Vpea| /N

Fmx=| Mo | *zi/2z2

Fx,Ed = Fnx + Fuix

NOroz
0,22
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AIATMHZH KOXAIA

AMOZTA>ZH METAZY TOY KENTPOY BAPOYZ THX OMAAOZ TQN KOXAIQN KAl

e= 60 [mm]
TOY KENTPOY TOY KOPMOY THz AOKOY

F2ed 12,37 [kN] YuvoAtkn oxedlaotikn Suvaun koxAia otn dtevBuvon z F.ed = Fvz + Fmz

Frax=min(Fyrq, F .
Frax = 122,15 [kN] Evepydc avtoxn oxedlacpol koxAia otn dtevBuvon x FRdX ) (Fura, Fonasx
bRd2x

Frdaz=min(Fyrg, F .
Fraz= 88,20 [kN] Evepydc avtoxn oxeblaopol koxAia otn Stevbuveon z Raz (Fura, Fenarz

Ford2z)
| Fea| < Frax [12,20] < 122,15 EMNAAHOEYETAI (0,10)
|Fzed] < Fraz [15,39] < 88,20 EMNAAHOEYETAI (0,14)
EQEAKYEMOS KOXAIA
Feed < Fed 12,26 < 60,70 EMNAAHOEYETAI (0,20)
TAYTOXPONH APAsH MIAZ EAASTIKHE AYNAMHS KAI MIAS AYNAMHE OPAYZEQS SE KOXAIA
Fued = 17,45 [kN] MPOKYMTOY2A AIATMHZH ZE KOXAIA Fued = f [Fxed? + Fred?]
Fved/Furd + Fted/(1.4*Fira) < 1.0 0,21 < 1,00 EMNAAHOEYETAI (0,21)

KOXAIEZ MOY ENQNOYN TO AOKAPI ME TO EAAZMA TYNOY L

AUVAUELS KOYALWVY OTO YWVIAKO - cUVSEon SokoU

AIATMHZH KOXAIA

e= 65 [mm] AMNOZTAZH METAZY TOY KENTPOY BAPOYZ THZ OMAAAZ TQON KOXAIQN KAI TOY KENTPOY KOPMOY YNOZITYAQMATOZ
Mo= 8,04 [kN*m] MPATMATIKH POMH KAMWH3 Mo=Mp eg+Vbea*e

Fnx= 0,00  [kN] 2YNIZTQZA AYNAMH ZE KOXAIA AOTQ THX EMIAPAZHZ A=ONIKHZ AYNAMHZ2 Fnx= | Nbp,ed |/n

Fv,= 24,73 [kN] 2YNIZTQZA AYNAMH XZE KOXAIA AOTQ THZ EMIAPAZHZ THXZ AYNAMHZ AIATMHZHZ Fv.= | Vb Ed |/n

Fmx = 26,79 [kN] 2YNIZTQZA AYNAMH ZE KOXAIA AOIQ THZ EMNIAPAZHZ POMHZ 2THN X AIEYOYNZH Fvx= | Mol *Zi/Z(Xi2+Zi2)

Fuze= 0,00 [kN]  SYNISTQIA AYNAMH SE KOXAIA AOTQ THS EMIAPASHS POMHE STHN Z AIEYOYNSH  Fiz= | Mo| *xi/Z(x2+2:2)

Fuea =26,79 [kN]  ZuvoAkh oxeSlaotiki SUvaun koxAia otn StelBuvon y Fxed = Fnx + Fux

F ea =24.73 [kN]  ZuvoAikn oxeblaotikr Suvaun koxAia otn StevBuvon z Fzed = Fvz + Fum,
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AIATMHZH KOXAIA

e= 65 [mm] AMOZTAIH METAZY TOY KENTPOY BAPOYZ THZ OMAAAS TQN KOXAIQN KAI TOY KENTPOY KOPMOY YNOZTYAQMATOZ

Frax = 124,36 [kN]  Evepyog avtoxr) oxedlaopol koxAia otn StebBuvon x Frax=min(Fyrd, Fbrdix, Fbrd2x)
Fraz = 124,36 [kN]  Evepyog avtoxn oxedlacpol koxAia otn StebBuvon z Fraz=min(Furg, Fora1z, Fora2z)
[Fxedl < Frex 126,79 < 124,36 EMAAHOEYETAI (0,58)
|Fzed| < Fraz |24,73| < 124,36 EMAAHOEYETAI (0,46)

‘EAgyX0G SLATOUAG OE AMOTUNON

rQNIAKO
Veitrd =427,73 [kN]  MEIQMENH ANTOXH ZXEAIAIMOY AIATOMHZ ME OMNEX

10.5*Vpea| < Vefira |61,83] < 427,73 EMAAHOEYETAI (0,14)
AOKOZ

Vesird = 555,77 [kN] MEIQMENH ANTOXH EXEAIASMOY AIATOMHS ME OMNES

[Vogal < Vefrra |123,67| < 555,77 ENAAHOEYETAI (0,22)

H ZYNAEZH EINAI ZYMOQNH ME TON KANONIZMO AOl0Oz 0,22

6.3 Z0véeon unootuAwpatog HEB300 pe Seutepelovoa doko IPE270

Ta duopevéoTepa €VTATIKA UEYEON TOU KATAOVOUV TNV oUVOECH TMPOoEpXovIal amd Tov
ouvbuaouo og OKA pe Baotko petapAnto doptio to wdéAuo poptio Q
1,35G+1,5Q+1,5-0,6W+1,5-0,5S
Np,eda = 0,00 [kN] A=ONIKH AYNAMH
Vbea= 40,38 [kN] AIATMHTIKH AYNAMH
Mp,eda = -0,00 [kN*m] KAMMOTIKH POMH

MNa tnv ouvdeon xpnowormnow)Bnkav 12 koxAleg M14 molotntog 8.8Kal UETWITKN TIAGKO
Slaotaocswv 150mm x 100mm x 10mm mowotntoag S355.
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IPE 270
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IxNua 6.6: TUvSeon umooTuAwpaTog pe Ssutepelouca SoKO

Ixnua 6.7: TploSidotatn npocopoiwon cuvdeong
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Autodesk Robot Structural Analysis Professional 2014

YNOAOIIZMOZ THZ 2YNAEZHXZ AOKAPIOY ME
NMEAMA YNOZTYAQMATOZ AOroz
EN 1993-1-8:2005/AC:2009 037
ANOTEAEZMATA

KOXAIEZ NOY ENQNOYN TO YNOZTYAQMA ME TO NQONIAKO

AuvauELS KOYALWV OTO UMOOTUAWUA - OUVOEDH YWVIAKOU
AIATMHEH KOXAIA

AMOZTAZH METAZY TOY KENTPOY BAPOY2 THZ OMAAOZ TON KOXAIQN KAI TOY
KENTPOY TOY KOPMOY THz AOKOY

e= 58 [mm]
Mo= 1,18 [kN*m] NPATMATIKH POMH KAMWHZX Mo=0.5*Vp ea*e
Fv.= 6,73  [kN] 2YNIZTQ2A AYNAMH ZE KOXAIA AOIQ THZ EMIAPAXZHZ THZ AYNAMHZ AIATMHZHZ Fvz=0.5%|Vpeq|/n

Fmx= 11,77 [kN] 2YNIZTQZA AYNAMH ZE KOXAIA AOTQ THX EMIAPAZHZ POMHZ Fmx=| Mo | *zi/2z22

JuvoAlkn oxeblaotikn uvaun koxAia otn dtevBuvon y

F><,Ed = 11,77 [kN] Fx,Ed = Fnx + Fuix
Fiea= 6,73 [kN] Zuvohwkr) oxedraotikr SUvaun koxAta otn StevBuvon z FzEed = Fv, + Fu,
Frax= 59,11 [kN] Evepyog avtoxn oxedtaopol koxhia otn StevBuvon x Frax=min(Fyra, Foraix, Foraax)
Frez= 59,11 [kN] Evepydg avtoxr oxeSlaopol koyAia otn SiebBuvon z Fraz=min(Fura, Fbrd1z, Ford2z)
| Fxea| < F |111,77| < 59,11 EMARH (0,20)
X, - X ’ < 7 ’
£l = TR OEYETAI
[Foeal < F |6,73] < 59,11 EIANA 619
Z, - z ’ < 7 ’
£l = TR OEYETAI

EDEAKYIMOZ KOXAIA

Feed < Ferd 13,02 < 66,24 EMAAHOEYETAI (0,20)
TAYTOXPONH APASH MIAS EAASTIKHE AYNAMHS KAI MIAZ AYNAMHS OPAYSEQS SE KOXAIA

Fuea= 13,56 [kN] NPOKYNTOYZA AIATMHZH ZE KOXAIA Fued = f [Fyed? + Fzed?]

Fv,ed/Furd + Frea/(1.4%Fera) B 1.0 0,37 <1,00 EMAAHOEYETAI (0,37)

KOXAIEZ NOY ENQNOYN TO AOKAPI ME TO EAAZMA TYTNOY L
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AUVAUELS KOYALWV OTO YWVILAKO - oUVSEaN S0KOU
AIATMHZH KOXAIA

e= 65 [mm] AMNOZTAZIH TOY KENTPOY BAPOYZ OMAAAZ TON KOXAIQN KAI TOY KENTPOY MEAMATOS YNOZTYAQMATOZ

Mo = 2,60 [kN*m]MNPATMATIKH PONH KAMWHZ Mo=Mp,ed+Vpea*e

Fne= 0,00 [kN]  ZYNIZTQZA AYNAMH ZE KOXAIA AOFQ THZ EMIAPAZHZ A=ONIKHZ AYNAMHZ Frns=| Nbea| /n

Fvz= 13,46 [kN]  ZYNIZTQZA AYNAMH ZE KOXAIA AOIQ THZ ENIAPAZHZ THZ AYNAMHZ AIATMHZHZ Fvz=|Vbed|/n

Fmx = 26,04 [kN]  ZYNIZTQZA AYNAMH ZE KOXAIA AOFQ THZ EMIAPAZHZ POMHZ $THN X AIEYOYNZH Fvx=| Mo | *zi/Z(xi2+2i2)
Fmz= 0,00 [kN]  ZYNIZTQZA AYNAMH ZE KOXAIA AOFQ THZ EMIAPAZHZ POMHZ XTHN Z AIEYOYNZH Fumz=| Mo | *xi/Z(xi2+2i2)

Fxea =26,04 [kN]  ZuvoAwn oxediaotikr SUvaun koxAia otn StevBuvon y Fxed = Fnx + Fwx

F.ea =13,46 [KN]  ZuvoAwkn oxediaotikn SUvaun koxAia otn StevBuvon z Fued = Fvz + Fme

Frax = 80,49 [KN]  Evepydc avtoxr oxedlacuol koxAia otn dtevBuvon x Frax=min(Fvrd, Fbrd1x, Fbrd2x)
Fraz = 77,98 [kN]  Evepydg avtoxn oxedtaopoul koxhia otn StevBuvon z Fraz=min(Fyrd, Ford1z, Ford2z)
| Fxed| < Frax |26,04]| < 80,49 EMAAHOEYETAI (0,32)

| Fzed| < Fraz |13,46| < 77,98 EMAAHOEYETAI (0,17)

‘EAgyX0G SLATOMNG OE AMOTUNON

TQONIAKO
Vefird = 252,84 [kN] MEIQMENH ANTOXH IXEAIAZMOY AIATOMHX ME OMNEZ

10.5*Vp,ed| < Ve 120,19 < 252,84 EMAAHOEYETAI (0,08)
AOKOS
Verird = 239,71 [kN]  MEIQMENH ANTOXH SXEAIASMOY AIATOMHS ME OTES

| Vb,ea| < Veftra |40,37| < 241,57 EMAAHOEYETAI (0,17)

H ZYNAEZH EINAI ZYMOQNH ME TON KANONIZMO AOro:z 0,37

6.4 Z0véeon kUpLag Sokov IPE4AS0ue dsutepelovoa 60ko IPE270

Ta SduopevéoTtepa eVTATIKA LEYEDBN TOU Katamovouv tnv oUVOeon Mpoépxovial amd Tov
ouvduaouo oe OKA pe Baotko petapAnto doptio to wdéAuo poptio Q
1,35G+1,5Q0+1,5-0,6W+1,5-0,5S
Npea= 0,00 [kN] A=ONIKH AYNAMH
Vbea= 40,38  [kN] AIATMHTIKH AYNAMH
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Nbea= 0,00 [kN] AZONIKH AYNAMH
Mpea= -0,00 [kN*m] KAMMOTIKH POMH

MNa tnv ouvéeon xpnowdomnowibnkav 12 koxAleg M14 moldtntag 8.8 Kal PETWITKI TTAAKA

Slaotdoewv 150mm x 100mm x 10mm mototntag S355.

_ﬁ_ IPE 270
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Autodesk Robot Structural Analysis Professional 2014

YMNOAOIIZMOZ 2YNAEZHZ AOKOzZ - AOKOZz

(KOPMOX)
EN 1993-1-8:2005/AC:2009

AMNOTEAEZMATA

KOXAIEZ NOY ENQNOYN THN KYPIA AOKO ME TO EAAZMA TYNOY L

Auvaueis KoyAlwv otnv Kupla 50KO - GUVSECTH YWVLOKOU
AIATMHZH KOXAIA

AMNOZTAZH METAZY TOY KENTPOY BAPOYZ THZ OMAAOZ TON KOXAIQN KAl

NOIrox
0,36

€= >8 (mm] TOY KENTPOY TOY KOPMOY THX AOKOY

Mo= 1,18 [kN*m] NPATMATIKH PONH KAMWHZ Mo=0.5*Vpeq*e

o= 673  [kN] 2YNIZTQZA AYNAMH ZE KOXAIA AOIMQ THX EMIAPAXHEI THX AYNAMHZ Fui=0.5% | Vs k| /n
AIATMHZH2

Fux= 11,77 [kN] 2YNIZTQZA AYNAMH ZE KOXAIA AOTQ THZ EMIAPAXHX POMHZ Fvx=| Mo | *zi/22:2

Fxea = 11,77 [kN] SuvoAwkn oxedlaotikr Suvaun koxAio otn StevBuvon y Fx,ed = Fnx + Fiix

Foea= 6,73  [kN] Zuvohwkn oxedaotikn SUvapun koxAia otn StevBuvon z Fzed = Fvz + Fyvz

Frax= 59,11 [kN] Evepydg avtoxn oxedtaopou koxhia otn StevBuvon x Frax=min(Furd, Fordix, Ford2x)

Frez= 59,11 [kN] Evepydg avtoxr oxedlaopou koxhia otn StelBuvon z Frdz=Min(Fyrd, Ford1z, Fbrd2z)

[ Fred| < Frax [11,77] < 59,11 EMAAHOEYETAI (0,20)

|Foeal < Frez 16,73| < 59,11 EMAAHOEYETAI (0,11)

EDEAKYZMOZ KOXAIA

Fted < FRrd 12,05 < 66,24 EMAAHOEYETAI (0,18)

TAYTOXPONH APAzZH MIAZ EAAZTIKHZ AYNAMHZ KAl MIAZ AYNAMHZ OPAYZEQZ ZE KOXAIA

Fued = 13,56  [kN] MPOKYMNTOYZA AIATMHZH ZE KOXAIA Fv,ed = f [Fxed® + Fzed?]

Fuea/Fura + Fiea/(1.4%Fipa) <1.0 0,36 <1,00 EMAAHOEYETAI (0,36)

KOXAIEZ NOY ENQNOYN TO AOKAPI ME TO EAAZMA TYNOY L
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AuvaueLg KOYALWV OTo YwVLAKO - ouvdean Sokou
AIATMHZH KOXAIA

AMOZTAZH METAZY TOY KENTPOY BAPOYZ TH> OMAAOZ TQON KOXAIQON KAl

e= 60 [mm]
TOY KENTPOY TOY KOPMOY THZ KYPIAZ AOKOY

Mo= 2,41 [kN*m] MPATMATIKH POMH KAMWHZ

2YNIZTQZA AYNAMH 2E KOXAIA AOFQ THX EMIAPAZHZ THZ AYNAMH:Z

Fu= 13,46 [kN
v [kN] AIATMHSHS

Fux= 24,11 [kN] 2YNIZTQZA AYNAMH 2E KOXAIA AOTQ THZ EMIAPAZHZ POMH2

Fxea = 24,11 [kN] SuvoAlkn oxeblaotiki Suvaun koxAia otn SlevBuvon y

Foea= 13,46 [kN] JuvoAtkn oxedlaotikn Suvaun koxAla otn dtevBuvon z

Frax = 80,49 [kN] Evepydc avtoxn oxedlaopol koxAia atn StevBuvaon x

Fraz= 77,98 [kN] Evepydg avtoxn oxedlaopol koxAia otn dtevbuvon z

Mo=Mp ed+Vpea*e

Fvz=|Vbed|/n

Fme=| Mo *zi/222

Fxed = Fnx + Fux

Fzed = Fvz + Fuz
Frax=min(Furd, Fordix, Fora2x)

Fraz=min(Furd, Fbrdiz, Fordzz)

| Fxed| < Frax [24,11] < 80,49 EMAAHOEYETAI (0,30)
|Foeal < Fraz |13,46| < 77,98 EMAAHOEYETAI (0,17)
‘EAeyxo¢ Statoprg o anoTunon

TQNIAKO

Vetirda = 252,84  [kN] MEIQMENH ANTOXH ZXEAIAZMOY AIATOMHZ ME ONEZ

|0.5*Vhed| < Vefird |20,19]| < 252,84 ENAAHOEYETAI (0,08)
AOKOZX

Vetfrd = 207,75 [kN]  MEIQMENH ANTOXH 2XEAIAZIMOQOY AIATOMHZ ME OMNEX

| Vbed| < Vettrd |40,38]| < 207,75 EMAAHOEYETAI (0,19)

H ZYNAEZH EINAI ZYM®QNH ME TON KANONIZMO AOlOz 0,36
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7 NPOMETPHZH KTIPIOY —ENAEIKTIKOZ NPOYNOAOlzZMOz

MNpopétpnon Ktipiov

BAPOT BAPOT OAIKO BAPOZ | EMBAAD
TYnoz APIBMOZ | MHKOZ(m) | yonapas | PABAOY (kG) (kG} BADHI (m2)
C20/25
B R30,0x70 166 5,00 525,29 2626,43 435588 1660,00
B T30x80 1 5,00 1200,65 §003,27 5003 11,00
B T50,0x80,0 165 5,00 1200,65 5003,27 990540 2145,00
C R50,0x50,0 [ 4,00 625,34 2501,36 240131 768,00
TYNOAIKO ANA AIATOMEE
B R30,0x70 166 830,00 525,29 435987 72 435988 1660,00
B T30x80 1 5,00 1200,65 5003,27 5003 11,00
B T50,0x80,0 165 825,00 1200,65 580540,09 590540 2145,00
C R50,0x50,0 95 364,00 625,34 240130,93 240131 768,00
EYNOAIKO 1672662 4584,00
5355
CHS 76.1x3.2 3z 6,41 5,76 36,90 1181 49,02
CHS 76.1x4 3z 6,41 7,11 45 61 1459 49,02
CHS 76.1x5 32 6,41 8,80 56,38 1804 49,02
CHS 88.9x5 3z 7,08 10,37 73,39 2348 53,21
HEB 200 [ 4,00 51,32 24576 23545 44202
HEB 260 95 4,00 93,01 372,05 35717 575,54
HEB 300 95 4,00 117,07 458,27 44954 664,95
HEB 300 [ 5,00 117,07 585,34 56193 831,19
IPE 240 297 5,00 30,72 153,59 45615 1368,94
IPE 270 291 5,00 35,08 180,40 160736 453788
IPE 400 a2 5,00 85,33 331,64 27194 601,37
IPE 450 245 5,00 77,60 388,01 95451 1974,33
TYNOAIKO ANA AIATOMEE
CHS 76.1x3.2 32 205,12 5,76 1180,70 1181 49,02
CHS 76.1x4 32 205,12 7,11 1458,36 1458 49,02
CHS 76.1x5 3z 205,12 8,80 1804,07 1804 49,02
CHS 88.9x5 32 226,56 10,37 2348 45 2348 83,21
HEB 200 95 384,00 51,32 23545 30 23545 44202
HEB 260 95 364,00 93,01 35716,65 35717 575,54
HEB 300 192 864,00 117,07 10114717 101147 1486,15
IPE 240 297 1485,00 30,72 45615,20 45615 1368,94
IPE 270 291 4455 00 35,08 160735,72 160736 453788
IPE 400 a2 410,00 85,33 27154 43 27194 601,37
IPE 450 245 1230,00 77,60 95450,88 95451 1974,33
TYNOAIKO 496198 11306,51
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ENAEIKTIKOZ MPOYMOAOTIZMOZ METAAAIKOY OOPEA KAI ZKYPOAEMATOZ YNOTEIOY

A/A | Nepypadn Mov. MNocotnta | TwA(€) Aarndvn (€)
1 Metadopég pe autokivnto Sta pEcgou 0dwv KaANG BatdtnTag tlfr: 664960 0,35 232736
2 TEVIKES EK'OK(ld)fSQ oe €dadog Yatwéeq—ntpaxwéeq yla tn m3 8312 3,00 24936
Snuoupylo UTIOYELWY K.A.TU XWPWV
3 DoptwekPOPTWON TPOLOVTWY EKOKADWY PE LNXAVLKA LECA m3 8312 1,00 8312
4 MpounBeta, petadopd emi tomou, Sldotpwon Kot
CUUTUKVWON ?Kupoéeuaroq L{e xpn’on avr’)\laq 4] ' m3 180 73,00 13410
TupyoyepavoU. Mo KATAoKEVEG amod okupOSea KoTnyoplag
C8/10
5 MpounBeLa, petadopd emni tomou, SLaoTpwon Kot
CUUTUKVWON ?Kupoéeuaroq L{s xpnlon OLVT?\I.OLQ 1] ’ m3 938 101,00 94738
mupyoyepavoU. Mo KAtaokeu£EG amd okupoSepa Katnyoplag
C20/25
6 ZUAOTUTIOL GUVHBWV XUTWV KATOGKEV WV m?2 302 16,00 4832
7 XoAU { s . XaAU t
0.7\UB5LYOL omAlopol okupobepatog. XaAuBSvol omAtopol ke 2991 1,00 2991
katnyopiag B500C
8 Aoptkd TAéypota B500C kg 800 1,00 800
9 (Dspov’rot otoela and odnpodokoug 1 kothodokoug Uhoug n ke 496198 3,00 1488594
TAEUPAG > 160mm
10 SUMMULKTEG TIAAKEG m3 1331 110,00 146410
11 Emiotéyaon pe espuoluovwnkclx TLETACUATA(TTAVEAG) TTAXOUG m2 3400 48.50 164900
100mm Kkat pe SUTAoUG UOAOTILVOKEG
2YNOAIKH AAMANH 2182659
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8 IYMNEPAZMATA
AapBavovtag untodn ta anoteAéopata NG avaAuong Tou KTlplou, mapatnpoUeE OTL oL
LETAKLVNOELG TOU KTipiou eival oxedov (8leg Kal oTIG SUO MEPUMTWOELS TTIPOCOUOLWwaNG.
Eldkotepa :
e 3TNV MPOCOUElWON e UTIOYELO N METAKIVNONG TOU TeEAeuTaiou opodou Ntav:
kata tn StevBuvon X : 9.9cm
kata tn dtevBuvon Y : 10.1cm
KalL N eTokivnon tou opodou tou unoyeiou 0.1cm kat otig Suo SteuBuvoelg
e 3TNV MpPocoUeiwan XwpPLG UTIOYELD N HETAKIVNONG TOU TEAeuTaiou opodou ATav:
kata tn SltevBuvon X : 9.8cm
kata tn dtevBuvon Y : 10.1cm
Entiong ta evratikd pey€bn mpokumtouy (dla Kot ot SUo MEPLTTWOELG TTPOCOMOLlwaoNG.
Juvenwg dev umtapyel dtapopad oto oxedlaouo tou PeTaAALlkoU KTipiou 6oov adopd TV
Tipooopoiwan Tou, HE, Kal Xwplg uTtoyELo.
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