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MepiAnwn

To avTikeipevo autrig TnG OITTAWMGTIKAG €pyaciag eivar n €AAOTIK €uoTABEIO
OIKTUWTWV KEAUQWV ME 101aiTEPN EU@acn oTa KeAUn dUo oTpwoewv (Double Layer Grid,
DLG). H epyacia otoxeuel OTO va €EETACEl TTWG ETTNPEACETAI TO PAIVOUEVO TOU KABOAIKOU,
KUpPiwg, AuyIOUOU aTTd PETAROAEC OTA YEWMETPIKA XAPAKTNPIOTIKA TOU KEAUPOUG.

ApxIKG yiveTal pia TTEPIANTITIKA ava@opd Twv BACIKWY EVVOIWY TNG €AAOTIKAG
€UOTABEIOG, OTTWG 0 OPOLOG ICOPPOTTIAC, KAl TTapaTiBevTal oI HEBODOI PEAETNG TNG EUCTABEING.
EmiTAéov yiveTal o oUVTOUN ava@opd OTnV ETTIPPON TWV ATEAEIWY KOl OTO QAIVOUEVO TNG
ouvouaopévng aoTaBelag.

2Tn ouvexeia yiveTal Wi CUVOTITIKN TTapouadiacn Tng HeEBOdouU Twv TTETTEPATUEVWV
OTOIXEIWV KAl TOU TPOTIOU LE TOV OTTOIOV XPNOIUOTTOIEITalI o€ avaAloelg euoTabelag. TeAIKG
TTOPOUCIAZeTal TO TTPOYPAMUA TTETTEPACUEVWY OTOoIXEiwv ADINA pe TO oTToio €yivav ol
avaAUoEIG.

Metd vyivetar pia ava@opd oe BépaTta €uoTAbelag SIKTUWTWVY KEAUPWY, OTTOU
TTapaTiBevTal ol TTapdyovTeg TToU TTNPEACOUV TNV AUYIOUIKI) TOUG CUUTTEPIQPOPA, EVW YiveTal
KAl WG TTapouciaon Twv BACIKWV HopPwY AUYIGHOU GE TOTTIKO €TTITTe00. AKOUA avagpEéPETal N
oladikagia TTou akoAouBeiTal yia Tnv eUPECT TOU KPiOILIOU QOopTiou.

210 TeAeuTaio kepaAaio Ppiokovral ol avaAuoelg. ApxIK& OuykpivovTal KeAU®N
pepikng OITANG oTpwong (Partial Double Layer Grid), pe éva kEAu@og JITTAAG GTPWONG Kal
éva KEAUQOG MOVAG. ZTn ouvexeia, o€ éva OUYKEKPIUEVO KEAUQOG OITTAAG OTpwong,
petafdaAlovtal xwpiotd o Adyog Uwoug TTpog Avolyua, To Avolyua, To TTAX0G TwV OTPWOEWV
Kal n olatoun Twv HEAWV TTPOKEIUEVOU va Ppebei n e€mppory Toug aTnV  AUYIGUIKN
OUUTTEPIPOPA TOU KEAUQYOUG OITTARG OTPWONG.
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Abstract

The subject of this thesis is the elastic stability of reticulated shells, particularly
double layered shells (also called grids) using finite element methods. The objective is the
examination of the impact that changes in geometrical features have on, mainly, global
buckling.

Firstly the basics of elastic stability are briefly discussed, including the methods for
examining the stability of a structure. Also, the topics of imperfections and combined
instabilities are concisely presented.

Next, the finite element method is presented, particularly the points that are
important to elastic stability analyses. Furthermore, the way the method is used for stability
analyses is described. Finally the ADINA software, which was used for the analyses in the
thesis, is presented.

In the next chapter the notions of elastic stability in regard to reticulated shells are
discussed and the factors determining the critical load are presented. Also, the basic local
buckling modes for reticulated shells are shown, and the procedure that should be followed
for the estimation of the critical load is discussed.

In the final chapter the analyses are to be found. In the beginning a double layer grid
is compared to a single layer grid as well as two partial double layer grids. Next, a particular
double layer grid is being used to determine the impact of geometrical changes on stability,
by controlling separately the height to span ratio, the span distance, the layer thickness and

the member section area.





