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EuxapioTieg

Me To népac Tng OINAWMATIKAG HOU e€pyaciac, B6a nrav OuveTd va avaQépw Kal va €uxapioTriow
ONUavTikad NPOCWNA MOU OUVEICEPEPAV OTNV €knovnon TnG H nepiodoc nmou eknovronke n
OINAwPaTIKn gpyacia, frav nepiodog Pe NOANEC SUOKOAIEG, Onou diadpauaTifovTav NOAAECG Kal GUVEXEIG
METABOAEC oOTO €EWTEPIKO nePIBAMOV, av avaloyioTel Kaveic TIC OUVONKEG nou enéBale otnv
kabnuepiviy wn n  navdnuia COVID-19. O1 apvnTikKEG EMNTWOEIS AUTNAG TNG Kpiong dev €kavav
dlakpioeig, ennpealovTag Tov NoAiTn T000 wg AvBpwno, 000 Kal wg epyalopevo. ENopEvag, ol BepES
€UXApIOTIEG €ival To AiyOTeEpO nou Ba Pnopouoad va eKPppacw NPoc autd Ta aTopd.

IOI0iTEPEC €UXAPIOTIEC va €KPPAcw oTov enmBAénovTa kadnyntn Mou, ko Xapn lavrte, yia Tn
OekTIKOTNTA, d1ABeoN kal gunioTooUvn nou £0€IEE and Tnv apxr va avaAdBw £va B€ua dINAWUATIKNG
gpyaoiac nou agopa Tnv £peuva kai JlEpelivon TNG CUMMEPIPOPAG TWV OTOIXEIWV HIAG HETAANIKNAG
kataokeunc. O ouviuaopog TNG EWNEIPIAC TOu, TWV XPNOIMWV CUMBOUAWY TOU Kal Tng Aueong
avTanokpIong Tou o OAa Ta oTadia TnG epyaociac, anoTéheoav kabopioTikoUg NApAyovTeG yia Tnv
eknovnar TG,

TEAOC EUXAPIOTW TOUG avBpwnoug nou ouveBalav aTnv OAOKANPWAn TNE Epyaciag Hou, apIEpWVOVTAC
anod Tov MOAUTIMO XpOvo Touc, emdeikvUovTac 101aiTepo (Ao kal npoBupia yia Porbeia, Tov Ap.
Bacikelo MeAhiogiavo, MeTtadiddkTopag Epeuvntng, kai Tov KwvoTtavrivo AT{apdakn, uUnoywneliog
AIdakTopag,.
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NEPINHWH

H €EENEN Tng Texvoloyiag oe ouvduaouo pe Tn BeATiwon kal avavéwon Twv aAyopiBuwv Twv
AOYIOMIK@WV MOU XpNnoIdoroioUV Ol  JnxXavikoi, npodg®épouv Tn OuvatdtnTa va dlepeuvnBei n
OUUNEPIPOPA MIAC KATAOKEUNC KATW ano OMolEOONMNOTE CUVONKES, WE MOAU KaAf akpiBeia. >tnv
napoloa €pyacia avTikEiuevo anoTeAel N eunelpikn) dlgpelivnon WG MNpo¢ To nNePIBwpIO  yid
BeATIOTONOINGN TOU NAXOUG TWV OIATOMWY MOU £XOUV TA WETAANIKA PEAN Kal Ol CUVOECEIG piac dokoU
Vierendeel. Ta anoTteAéopara auTng TNG £pyaciac Ynopouv va anoTeA€oouy Tn Baon yia Tn dnuioupyia
Kal epappoyn alyopiBpwv BeATioTonoinong nou Ba £Xouv To NAEOVEKTNUA TNG AUTOUATONOINONG.
ApxIkd YiveTal oxedldoPOG TOU HOVTEAOU WE oTolxeia dokoU WOTE va Yivel enAoyn Twv dIaoTACEWY Kal
TOU MAYOUC TwV OIOTOM®V ME KPITAPIO TO BEAOC KApwng Tou (opea. O1 JIATOMEC €ival KOIAEC
TETPAYWVIKEG Kal apou eAeyxBoUv Ta anoTeAéouaTta ot €ninedo TACEwV Kal BEAOUC KAPWNG, TOTE
oxedIaleTal Kal €va OeUTEPO WOVTEAO TOU idlou (opea MPe oToixeia KEAUPOUC. 3TO HOVTENO WE Ta
oToixeia KeEAUPOUC €xouv OXedIaoTel Ol OIATOMEC WE YWVIEG Kal OXl WE KaunUAa TunApara. AuTth n
anAonoinon ouvenayetal PEYaAUTEPN OUYKEVTPWON TAOEWV OTA onueia oUVOEONC TWV NEAUATWV WE
Toug opBooTaTtec. QOTOCO auTr) N Hikpr dlagopd dev ennpealel oNUAvTIKA TA CUPNEPACUATA OTO
nEpac Tng epyaciac. Ma To okono auTo ol avaAUoEIC MouU npaydaTonoinénkav apxika gival Ypappikeg
Kal yiverar emidoyn Twv MePIOX®V-{wvOV Mou €ival unoyn@pleg yia PBeATioTonoinon. Me Ta
anoTeAEOUATA TNC YPAUKIKNAC avaiuonc AauBaverar hia yevikr €IKova TnNG KaTanovnong Tou (popea Kal
TNG KATAVOMNG TwV TACEWV. SUVEN®MG Pnopolv va opioTolv KaTaAAnAa kanoliec {WveC yupw ano TIC
OUVDECEIC, NMou eVOEXETAl va eMIAEXBOUV yia BEATIOTOMNOINGN TOU NAXOUC TOUC. TENKWC, EKTEAWVTAC W
YPAUMIKEC avaAUOEIC NPOKUMNTOUV KAMola HovTEAa Ta onoia Ba £xouv SIAPOPETIKO NAXOG OE OPIOHEVEC
{WVEG OE OXEON ME TO apXIKO MovTEAo. Ta anoTeAéopartd Toug odnyolv o aopaAr) cudnepacuaTa yia
To €ido¢ TNC BeATioToMoIiNONG nou [nopei va ulonoinBei. H BeATioTonoinon Twv dIATOHWV EXEl WG
OTOXO va 0dnynBoUpE OE €va HOVTEAO, TO OMoio Ba CUUNEPIPEPETAl OHOIA HE TO DIACTACIOANOYNHEVO HE
¥pron 600 To duvaTtd AiyoTepoU UAIKOU.
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ABSTRACT

The development of technology combined with the improvement and upgrade of the software
algorithms used by engineers, provides the opportunity of investigating the behavior of a construction
under any conditions with very good accuracy. In the present work, the object is to empirically
investigate the margin for optimizing the plate thickness of the steel parts and the connections of a
Vierendeel beam (upper chord, lower chord and vertical members). The results of this work can form
the basis for the creation and application of optimization algorithms that will have the advantage of
automation.

Initially the model is designed with beam elements, in order to select the dimensions and thickness of
the cross sections based on the deflection displacement of the structure. The cross sections are hollow
square, and after checking the results at the level of stresses and deflection displacement, then a
second model of the same structure with shell elements is drawn. In the shell-element model, cross
sections are designed with corners and not with curved sections. This simplification implies greater
concetration of tensions at connection points of vertical members with chords. However, this small
difference does not significantly affect the conclusions in the end. For this purpose, initially the
analyses carried out are linear and the areas-zones that are candidates for optimization are being
selected. An overview of the strain and stress distribution on the structure is taken by the results of
the linear analysis. Furthermore, some zones can be accordingly defined around the connections,
which may be selected to optimize their thickness. Eventually, by performing non-linear analyses,
some models get to emerge which have a different thickness in some zones compared to the original
model. The results of the non-linear analyses lead to conclusions about the type of optimization that
can be implemented. The optimization of cross-sections aims to lead to a model that behaves similar
to the designed one, using as much less material as possible.





