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EuxapioTieg

Katd Tov nponTuxiakd KUKAO omnoudwv Hou aTo EBvikd MeTadBIo MOAUTEXVEIO €ixa TNV TIUN va
YVWPIow Kal va ouvavaoTpaw Pe noAouc agidhoyouc avBpwnoud. 'Evac ano auTolc sival kai
0 K. Xapnc ravrég. Av kai yvopila and npiv 1o 6voua Tou, kabw¢ Ta akadnudikd enireuypaTa
Tou &ival afloonueiwTa, €iXa TNV EUKAIPIa va ToV EXW WG KaBnynTn oTa yadnuata Twv Zidnpwv
KaTaokeuwv 1 kai Zidnpwv Kataokeuwv 2. To nabog, n peradoTikdTNTA, N opyavwaon Kai n
agoaoiwan oToUG POITNTEC Tou P EENANEav apavTaoTa, ondTe APouv BERAIOG NWCE Ba MIAEEW
Kal To Jadnua Tng Mn Mpappikng Zupnepipopdc Metalikwv Kataokeuwv nou d1dAokel aTo 9
€€aunvo TnNG ZxoAng MoAiImikwv Mnxavikwv. OnoTe, BEAw va Tov euxapioTrow Bepud T60O yia
Ta YaBrjpaTa nou Tov €ixa KadnynTr) 000 Kal yia TV EUKAIpia Nou Pou £dwOE WOTE va avanTuEw
Tnv napouoa dINAWKATIKA epyacia. Katd Tnv @acn Tng eknovnong TnG dINAWMATIKAG Epyaciag
0 K. Xapng FavTég ATav navra npobupog va oulnTroel TIG avNOUYIEG MOU Kal va JE KaBodnynoel
TOOO OTNV OAOKANPWON TNG JINAWUATIKAG £pyaciac 600 kal oTa €NOPEVA akadnuaikd Hou
BAuara. NMavw and oAa ouwc Ba nbeka va Tov euxaploTnow OIOTI EKTOG and £vag €&aipeTog
EMIOTAKOVAG €ival kal évag Baupdaoiog avepwnog,.

MapahAnAa Ba rBeha va suxapioTriow Beppd yia TV unooTnPIEN TNS TNV K. Mapia AiBavou,
Ynownia AiddkTopa Tou E.M.M., pia €EQIpETIKN ENIOTRHOVA Kal Aaunpr) Knxaviko. H oupBoAn
TNG ATav kKaBopIaTIKN OTNV eKNOvnon TnNG napoloac dINAWMATIKAG £pyaciac. Tnv euxapioTw yid
TIG NOAUAPIBUEC GUVAVTHOEIC HAG KaBwe NTav navra npobupn va Je CUPBOUAEUOE! Kal va HE
kaBodnynoel. Tng elopal va ouvexioel e To id10 Nddog kal kaBe eniTuyia oTnv {wn Tne. Eniong
Ba Beha va suxapioTiow Tov K. HAia ®avacoUAa, Ynoyneio AiddkTopa Tou E.M.M., yia Tnv
KATAPTION JOU OTA NPOYPANKATA NENEPACHEVMV OTOIXEIWV.

TéAoG, oeiAw va Nw £va PEYANO EUXAPIOT® OTNV OIKOYEVEID HOU MOU WE oTnpilel navTa os OAa
Ta BAMATA You, KaBwe Kal € OBAOUC TOUC (IAOUC POU YIia TNV auEPIOTN ouPnNapdoTacn Toug
oTa POITNTIKA HOoU Xpovia.
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NEPIAHWH

TNV onpepiviy €noxn, n avanTu§n Twv NAEKTPOVIKWV UMOAOYIOTWV Kal TwV apIBunTIKQV
MEDODWV €XEl WC anOTEAEOPa Tnv PeATiwon Tou oxediaopoUu Kal TNG avaluong Twv
HOVOOTPpWTWY SIKTUMTWV KEAUPWV. O oxedIaouoc auTog BaacileTal 0 OUyKeKpIYEva Briparta
nou npEnEl va akoAoudnaoel 0 PEAETNTAC WOTE TA ANOTEAEOUATA TWV avaAUCEwv va eival
agioniora. OpiouEvol onPavTikoi NapdyovTeC Nou Npenel Ta AauBavovtal undyn oTnv GAacn Tou
oxedlaopou €ival n emAoyr TNG KATAANANG YEWUETPIAG, Ol CUVOPIAKEG OUVBNKEC, N KATavoun
TV QopPTiWV, N SUCKAUWIA TwV CUVOECEWV Kal Ol YEWUETPIKEG ATEAEIEC WATE N HOVTEAOMOINGON
Kal ol avaAUgeIG va ival opBEc.

>T0 dpxIKO KOUMATI TNG OINAWUATIKAG €pyaciag peAeTdTal n andkpion €voc HovOSTPwTOU
OIKTUWTOU B0Aou uNd KATakOPUPN OHOIOMOPeN  (OpTIoN. To MovTéAo Tou BoAou
NPOCOMOIWVETAl HE EAAOTIKEC CUVOPIAKEC OUVONKEG, €V Ol OUVOEDEIC OTOUC KOWBOUG TOU
(POopEa yivovTal PE EAATNPIa WOTE va AngOBei unown oTnv avaAucon Kai n KaunTikn duokapwia
TWV CUVOECEWY. 3TNV OUVEXEIQ avanTUooovTal aAyopiBuol TOOO YIa TO YEWUETPIKO OXedIAoUO
TWV HOVOOTPOTWY OIKTUWTWV KEAUGWV OCO Kal yid TnV METATPOMNN TOUG OE HOVTEAQ
NENEPATUEVWV OTOIXEIWV.

STIC NAPAMETPIKEG avaAloeic TNG napoloag dINAWUATIKAC €pyaciag PHEAETATAI N ENIPPON TWV
QopTiWV avépou oUPPwva e Tov Eupwkwdika 1, n enidpacn Tng AuynpoTnTag Twv HEADV
Kabwg kal o A0yoc UWouG Npoc Avolyha oTnv anokpion TwV HOVOOTPWTWY JIKTUWTWV BOAWV.
EninAéov, €EeTaleTal NApapPETPIKA N ENIPPON TNG KAWMTIKAG dUOKAPWIac Twv OUVOECEWV OTO
POopPTIO AVTOXNG TWV oPaipikwV BOAwV. OI TIHEC TWV OTPOPIKWV SUCKAPWI®MV KUPaivovTal and
MIKPEC TIMEC YIa apBpwoelG £€wG NOAU HEYAAEC OMOU NPAKTIKA Ol OUuVOEDEIC BewpouvTal
AKAUNTEC,

>Tnv TeAeuTaia evoTnTa TN JINAWHATIKAG £pyaciac oxedialovTal kal avahlovTal dUo JoVvTEAa
MOVOOTPWTWV OIKTUNTWV KEAUQWV KE €AeUBepn Hop®r. H @OpTIon Twv HOVTEAWV Eeival
OpoIOMOPPN Kal OTIC avaAUgoelG £xel An@Osi unown n PN yPAuMIKOTNTA YEWUETPIAg, n Hn
YPAUMIKOTNTA UAIKOU KaBwG KAl Ol YEWUETPIKEG ATEAEIEG.
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ABSTRACT

Nowadays, due to the development of computers and numerical methods the design and
analysis of single layer reticulated shell structures has been progressed a lot. More specifically,
the design process of a reticulated shell is based on concrete actions that must be followed by
engineers so that the analysis results are reliable. For instance, during the design process many
important parameters must be taken into account, such as the geometry of the structure, the
boundary conditions, the load distribution, the bending stiffness of the connections and the
geometrical imperfections in order to model the structure properly, and so that the analysis will
properly describe the response of the shell.

The first part of this thesis examines the response of a reticulated dome under uniform load.
The dome model is simulated with elastic boundary conditions while the connections between
struts are designed with springs in order to study how the bending stiffness at the nodes affects
the critical buckling load. Additionally, in the next part of the thesis two algorithms are
presented, which have been developed to design the geometry of reticulated shell structures
and to convert them into finite element models. Therefore, the combination of the above
algorithms has as a result the considerable reduction of the time and effort needed for the
model design of reticulated shell structures, thus many parametric investigations can be made.

Through parametric analyses, it is observed how the wind load which is based on Eurocode 1
standards affects the response of a single layer reticulated dome. Also, this part of the thesis
examines how the members’ slenderness and height to span ratio affect the critical buckling
load of reticulated shell structures. Furthermore, it is kNown that the bending stiffness of
connections affects the critical buckling load and the collapse mechanism of shell structures,
therefore the loading resistance of a single layer reticulated spherical dome is investigated for
a wide range of bending stiffness values at nodes.

In the last part of this thesis the design and analysis process of two free form reticulated shell
models is presented. The loading on the models is uniform and the analyses have taken into
account the material and geometric nonlinearity as well as the geometrical imperfections.



