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EuxapioTiec

Me Tnv €knNovNnon TNG napouaoac dINAWKATIKNAG £pYaAciac, oAOKANPWVETAl £vac akopa KUKAOG anoudwy,
Kal NpayuaTonoleiTal €va akopa Briga otnv akadnuaikr Jou nopeia.

©a nBeAa va suxapioTnow Tov eniBAENOVTA KadnynTn Hou K. Xapn FavTte, yia Tnv €PnioToouvn nou
Mou €0gI€e Ye Tnv avabean Tng JINAWMATIKAG Epyaaciac, yia Tnv noAUTIUN kabodrynor Tou Kad’' oAn Tn
OIdpKeId TNG, aAAG Kal yia Tnv npoBupia Tou va NPOoQEPEl YVWOEIC KAl OUPPBOUAEG O nTrMATa
EMOTNHOVIKA Kal Jn.

TéAog, Ba nBsha va suxapIoTAOW TOUG YOVEIC Kal TV adep@r] pou, nou otnpifouv kabe sniloyr Hou,
kai 1diaitepa TNV K\eondTpa pou, nou fATav padi you o 6Ao auTto To Tagidl, kal o€ kabe Ta&iol.
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NMEPIAHWH

H avaykn yia To oxediaopo kal TNV UAOMoINoN NTUCOOPEVWV OTEYAOTPwY, Nnyalel and Tnv avaykn yia Tnv
TaxUTaTn avéyepon Miag npoowpiviG KATAOKEUNG, n onoia 6a oTeyaocsl avBpwniveG dpaaTnpioTNTEG N
unnpeaiec. TETOIEC KATAOKEUEG gival 101QITEPA XPROIUEG O NEPINTWOELIC EKTAKTWV AvAYKWY, ONwWe PUOIKEG i
avBpwroyeveic KaTaoTPoPEG, yia TNV NPoowpivh dladov) TwV NANYEVTWY, N TNV Napoxrn UMNpesiovV
anokataoTaong o€ auTouc.

>Tnv napoluoa JINAWMATIKA €pyacia HEAETABNKE €va NTUCCOUEVO KUANIVOPIKO OTEYAOTPO E0WTEPIKWV
dlaoTdcewv kaTowng 6.00x5.72m, Kal HEYIOTOU £0WTEPIKOU UWwouc 3.00m, Tou onoiou 0 popEac anoTeAsiTal
ano paBowTd waMidwTa oToixeia and aloupivio. Baoikd avTikeipevo HEAETNC, anoTEAETE n dlacTAcIOAOYNoN
TRV YaNdWTWV OTOoIXEIwV aAAG kal Twv XaAUBRdIVWV KOPB®Y PETAEU auT®V. AOYW TNG NOAUNAOKOTNTAC Nou
napouaialel n ouvdeopoloyia PHETAEU Twv WaNdWTWV OTOIXEIWV, AAAA Kal Ol EKKEVTPOTNTEG MOU €l0AyovTal
0TO OTaTIKO GUOTNUA AOYW TWV dIATOPWY TOUC, Kal TWV SIA0TACEWY TWV KOPBWY, N dlaoTacioAdynaon Tou
(popé€a npayparonolinenke os Tpia otadia.

ApxIka npaypartonoinenke n diacTacioAdynon Twv paBdWTOV CTOIXEIWV WECW HN YPAPHIKOV avaAUoswv
YEWHETPIag kal uhikou (GMNA), oTo Aoyiopiko ADINA [5]. H npooopoinan wahidwTmy GToIXEIWY Tou (popea
EYIVE UEOW YPAMMIKWV MENEPACHEVMV OTOIXEIWY DOKOU, VW €yIVE N Bewpnon AKauNTwWV KOPBWV HPETAEU
TV PaNIdWTWV OTOIXEIWV, 01 onoiol €I01XBnoav oTo NPOCOUOINKA HECW TWV MEPIOPIOTIKWV EEICWTEWV TOU
AoyiopikoU. Katd 1o oTddio auTo, kpiBnke avaykaia n npooopoinon evog CUCTAUATOG duoKApWiag HEOW
KAAWOIWTWV OTOIXEIWY MIKPNG SIAuETPOU, yia Tnv napahafr) @opTiwv katd Tn diaunkn dielBuvon Tou
oTeydoTpou, AOYyw TNG Eukapwiag Tou popéa atn dielBuvaon auTn.

3TN ouvéxela yive digpelivnan TNC ENIPPONG TWV YEWHETPIKWV ATEAEIWMV OTr CUUMEPIPOPA TOU (POPEA, HEOW
HN YPAUMIKWV avaAuoswv UNKoU Kal yewpeTpiag pe aTeleleg (GMNIA). Zav oxnua apxikwv dTEAEIOV
Xpnoiponoinénkav ol anapaitnTeg I5I0JOPPEG AUYIOHOU, NoU Npoékuyav and ypappikeg avaloelg AuyiouoU
rnou nponynenkav.

TEAog, NpaypaTonoindnke n NPOCopoinon TPIWV XAAUBSIVWV KOPPBWY, HECW EMIPAVEIAKWV MENEPACHEVWV
oTOIXEiwv o€ dIATagn oTaupou, kal N NPOCOHOIWON TWV KOXAIWV oUVOEONG HEOW YPAUMIKWY NENEPATUEVOV
oToIxEiwv 00KOU, Kal OXOMACTNKE N €MNIPPON TOUG OTN CUMMEPIPOPA TOU (POPEA, OE OXEDN HE TO APXIKO
NPOCONOIWKA.
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ABSTRACT

The need for the design and implementation of deployable shelters stems from the necessity for the rapid
erection of a temporary structure, in order to house human activities or services. These constructions are
particularly useful in cases of emergency, such as natural or man-made disasters, for the temporary
accommodation of the affected, or the provision of rehabilitation services to them.

In this thesis, a deployable cylindrical canopy with internal dimensions of 6.00x5.72m plan view, and a
maximum internal height of 3.00m, whose structural system consists of scissor - like elements, was studied.
The main object of the study was the design of the scissor elements, and the steel joints between them.
Due to the complexity presented by the connections between the scissor elements, and the eccentricities
introduced into the static system due to their cross-sections, and the dimensions of the joints, the design of
the structure was carried out in three stages.

Initially, the design of the scissor - like elements was carried out through Nonlinear Geometry and Material
Analysis (GMNA), in the ADINA software [5]. The scissor elements were simulated using linear beam finite
elements, while rigid links between the scissor elements were considered, which were added into the
simulation through the software's constraint equations. During this stage, it was considered necessary to
simulate a bracing system through small diameter cable elements, to receive external loads in the
longitudinal direction of the roof, due to the flexibility of the structure in this direction.

Subsequently, the influence of geometric imperfections on the structural system behaviour was investigated
through Nonlinear Geometry and Material Analysis with Imperfections (GMNIA). The necessary buckling
modes, obtained from previous Linear Buckling Analyses, were used as an initial imperfection shape.

Finally, the simulation of three steel joints, through surface finite elements in a cruciform arrangement, and
the simulation of the connection bolts through linear beam finite elements were carried out, and their
influence on the behaviour of the structure, in relation to the original simulation, was discussed.
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