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EuxapioTieg

©a nBeAa va euxapioTnow Bepud To KabnynTn Wou K. FavTe Xapn yia Tnv EUNIOTOoUVN NouU Hou €0€IEE
Kal TNV €UKaipia Nou Hou £DWOE va WMNOoPECW va CUVEPYAOTw Madi Tou o €va TOOO evila@Epov BEUa
yla TIC PETAAANIKEC KATAOKEUEC kal To ornoio Oev €ixa aocxoAnBei moTé oTo napeAdov. Eniong Tov
euxapiotw OI0TI KaTtavonoe nANpwc OT epyalopouv NapdAAnAa pe Tn JINAWMATIKA auTh Epyaocia kai
OTNAPIEE PE TOV TPOMO TOU TIC AMOPACEIC POU YId TN OUVEXEId TNG akadnuaikng Wou nopeiag. ‘Hrav
navra npoOupoc va pe Kabodnynoel, HETAPEPOVTAG OE EPEVA TNV EMMEIPIA KAl TNV yvV®ON Tou navw
OTO OUYKEKPIJEVO QVTIKEIPEVO, divovTag ONTIKN kal eninedo o auTn Tnv €pyacia. EninAéov BEAw va
TOV €uxXapioTRow OI0TI WG kaBnynTng Ta TeAeuTtaia dUo Xpovia PE EVENVEUOE yid va WNOPECW va
OUAMGBW HE ToV KAAUTEPO TPOMO TN YVON KECA anod Ta Padnuata Tou, kal ToU €UXOWal va OUVEXIOEl
va napdayer £pyo €&ioou UPnANG NoldTNTAC KABwC Kal KABs akadnuaikr kal ENayyeAUATIKR kaTa&iwon.
MapaAAnAa Tov EuxapioT® yia TNV ukaipia nou Pou £8WOE va ouvePYaoT® We TNV Mapia AiBavou, pia
Aaunpn kar navegunvn unxaviko. OEAw va Tnv euxapioTnow YiaTi Xwpic Tn GUPBOAN TNG, N knovnon
auTnc TNG SINAWKATIKNG epyaciac Ba fTav aduvarn. Tnv guxapioTw yia TNV NoAUTIKN BonBeia Tng, TIC
YVQOEIG, TNV Kabodryynon, Tn oTnPIEN Kai TIG 1IDEEC TNG NOU HOU NPOOPEPE TO XPOVIKO dIAoTnua nou
OUVEPYAOTNKAME. Asv EEPWw av PNOPW va TNV €UXAPIOTHOW APKETA yia TNV NoAUTIUN Bonbeia Tng, N
onoia fTav TepaaTia. Tng eUxopal va ouvexioel Pe To idlo Nabog kal 6TI KAAUTEPO aTnV akadnuaikn Kai
enayyeAuaTikn Tng otadiodpoyia.

EuxapioTw akoun Toug kabnynTeg K. ABpadau Taco kal K. Pautoyidvvn Iwavvn yia Tn GUPHETOXH TOUC
oTNV TPIMEAN €EETATTIKN ENITPONT).

©a rBeha akOUn va €UXapioTAOW TNV OIKOYEVEID MOU yia Tn OTNPIEN Kal Tnv evBappuvaon nou Hou
napeixav. Toug EUXapIoT® Mou NAvTa Je unooTnpilouv OTIC EMNIAOYEC KAl TOUC OTOXOUG OU OE TETOIEC
OUOKOAEC OTIVHEG MOu avTIYETWNI(OUPE. TOUG €uxaploTw IDIaiTEpa nou npoonabolv ouveXxwe Kal
Kavouv OTI unopoUv yia va oAoKANPp®Wow OAa Pou Ta Ovelpd, Kal eninAéov Pe BonBolv kai pou divouv
ouvapn yia va Pnopecw va avrigeTmnion OAEC TIC SUOKOAIEG.

TEAOG va €UXapIoTnow Toug (PIAoug Jou Mapia, MixaAn kai AnpnTpn yia TNV UMNOKOVH Kal TNV avToxr
o€ Wia nepiodo Pe PEYAAn mieon kal Ayxoug yia pEva. AkOun éva PeydAo euXapioT® OTov (IAO Hou
AvTovn yia Tnv Bordeia Tou oTnV €IKOvVa Tou £EWPUAAOU TNG JINAWUATIKAG HOU.
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NEPIAHWH

'Evag PeAeTnTAC nou oxediadel éva JIKTUWTO KEAUQOG Kal OTn OUVEXEID KAAEiTal va unoloyiosl Tnv
avToxn Tou BacileTal og pia pebodoAoyia Bria npog Prua. =To oxediaopo npénel va Angdolv unown
ONUAVTIKOI OUVTEAECTEC MOU €XOUV va KAVOUV HE TN YEWMETPIA Kal TNV €UQAvion Tou TeAKoU
anoteAéopartoc. MNa napdadelyua, katd 1o oXedlaouo opileTal o TUNOG ToUu KEAUPOUC, Ol GUVOPIAKEG
OUVONKEC, 0 TPONOC KATAVOUNC TOV (POPTIWV, 0 TPOMOG CUVOEONG Kal AANOI EMIPEPOUG GUVTEAEDTEG,
WOTE VA YivEl GwOTA N HJOVTEAOMOINGN TOU (popEéa Kai n avaiuon nou akoAouBei va pnopei va
NapouoiAcel Ta ENakpIBry anoTEAEOUATA yId TO KEAUPOG NOU HEAETATAI.

>Tnv napoloa JINAWMATIKY €pyacia €AEYXETAI N ANOKPIGN Tou a@adipikoU JIKTUWTOU KEAUPOUC yid
OMOIOUOP®N KATAVOUN TNG (POPTIONG OTOUC KOUPBOUC Tou KEAUPOUG, XWPIC va yiveral n Tripnon Twv
opiwv ao@aAeiag nou BETel 0 Eupwkwdikag 1 yia oTatikd (avouoIOpop®n KaTavourn gpopTiong, BepUIKa
(POopTIa Kal popTia avepou) kal duvapika (OIopog) gopTia nou dpouv aTo KEAUPOG. Kupiwg yiveTal pia
avaAuTIK) napouaciacn Kal enegfynon Twv NApaueETpwV Mou agopolV Th YEWUETPIA TOU O@alpikou
KEAUOUC Kal TwV OXECEWV Nou ennpedlouv To @opTio AuyiopoU. 'ETol, eniAéyovTal kataAAnAa ol
napaueTpol Nou €ival anapaitnTol yia TNV avaiuon.

Méow Twv avaAUoewv napatnpeital 0TI o BaBuoc enippong Tou WETPOU TNG kaBoAIknG aTéAelag eival
Mo onuavTikog yia KEAUQN HE AKaQUNTEG Napd yia KeAUQn He apBpwTéC ouvdéoelic. EmnAéov
dlaTunwveTal &ekabapa NwC ol AKAUNTEC OUVOEDEIC ONUIOUPYOUV €va nio JUCKAUNTO (PopEa Kal n
duokapwia auTr| aneikovileTal ota popTia AuyiopoU, kabwg sival apkeTd PeyaAUTepa o€ OXEON KE Tov
aMo TUno olUvdeonc. O Tponog alvdeong MeTABAAAel kal To pnxavioyd acroxiag, agou aTic dUo
NEPINTWOEIC TO OPAIPIKO KEAUPOC HE Ta idIa XapakTnPIOTIKA, anoKpiveTal diapopeTiKd. ZTIC avaAUoEIg
qaiveTal 0TI yia pnxa apBpwTd KEAUPN, anoTehoUpeva and PEAN PE PIKpr) AuynpoTnTad, N NoldTnTa Tou
XaAuBa de diadpapartilel onuavTikod poAo yiaTi dev ekdnAwveTal diappor| Tou UNIKOU.

O1 pnxaviopoi acgToxiag nou €ival PIKToi va napouaciacTolv and £va PovOoTPpWTO GPAIPIKO KEAUPOC
gival o akapiaiog Auyiopog (kaBoAIkog ) Tomnikog), o Auylopog Euler oe éva pepovwpévo PENOG Tou
KeAUOUC Kkal n aoToxia Tou UMKoU. T€Aog, oTa nAdioia Tng dINAWUATIKNAC epyaciac dievepyeital
npoonabeia yia va ekdnAwBouv OAol o1 PnXaviopoi aoToxiag yia pia diaTour, £T01 WOTE va (Qavei n
aMnAenidpaor| Toug.



NATIONAL TECHNICAL UNIVERSITY OF ATHENS
SCHOOL OF CIVIL ENGINEERING
INSTITUTE OF STEEL STRUCTURES

DIPLOMA THESIS
EMK AE 2015 40

Research on buckling load of single layer reticulated dome
Stefanos Koutalianos

Supervisor: Charis Gantes, Dr. Civil Engineer, Professor N.T.U.A.
Co-supervisor: Maria Livanou, PhD Civil Engineer N.T.U.A.

ABSTRACT

The calculation of buckling strength of a reticulated shell is based on a step-by-step methodology. In
the design process, important factors related to the geometry and the final aesthetic result should be
considered. For instance, during the design process, the type of the shell, the boundary conditions,
the loads distribution, the connection type and other factors are defined in order to model the
structure properly, and so that the following analysis will be able to present the exact results of the
shell.

This thesis examines the response of the spherical reticulated shell under uniform loads, without
following the safety limits of the Eurocode 1 for static (asymmetric load distribution, thermal loads and
wind loads) and dynamic (earthquake) loads acting on the shell. Most importantly, the project
includes a detailed presentation and explanation of the parameters related to the geometry of the
spherical shell and which affect the critical buckling load. In this way, the parameters are
appropriately chosen for the analysis.

Through these analyses, it is observed that the influence of the global geometric imperfection is quite
more important for shells with rigid connections rather than for shells with pin connections. Moreover,
it is clearly stated that rigid connections create a stiffer structure with higher buckling loads, than the
ones derived from other connection types. The way of connection also changes the collapse
mechanism, since the spherical shell with the same characteristics responds differently for the two
connection types. Through the analyses, it is clearly presented that for shallow reticulated shells
consisted of members with small slenderness, the quality of the steel does not play an important role
on the buckling strength.





