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NMEPIAHWH

H ouunepipopd evdg oUVBETOU UNOOTUAWUATOG €ival JIAQOPETIKNA and auThv €vOG UMOOTUAWMATOG
oupnayoug S1aTodnG, Kupiwg O0Tav KaAoUPAoTe va UMNOAOYIOOUHE TNV avToXr Tou UMOCTUAWHATOG
€vavTl Auyiopou. e avTiBeon ME TA UNOOTUAWMATA CUPNAY®WV OIATOPWV, TwV OMoiwv n avroxn
€vavTl AUYIOHOU €EapTATAl ANOKAEIOTIKA anod To WNKOG KAl TNV KAMNTIKN duokauwia Tng dIaToPNG
TOUG, OTA UMOCTUA®MUATA MOAUMEA®V diaTOU®V npeEnel va AapBavovrar undywn n €nippor Tng
d1aTunong oto BEAOG KAPWNG (paivOPeEVO MOU MEI®VEl Th PEPOUTA IKAVOTNTA) Kal TO €VOEXOUEVO
nPOWPOU TOMIKOU AuyiodoU KAMOIOU MEHOVWHEVOU MEAOUG TNG dIATOMAG, Mplv To unooTUAwWa
egavtAnoel Tnv @&pouaa IkavoTnTa Tou. O1 I31AITEPOTNTEG TWV OUVOETWYV UMNOCTUAWHATWV
avaAvUovTal aTo 2° KepaAaio TnG dINAWMATIKNG epyaaciagc.

210 3° kedaAalo napouacialovTal ol dlaTa&eig Tou Eupwkwdika 3 nou agopouv ota BAIBOUEVA HEAN
noAUpEAOUG diaTounG. Me Bacon auTeg TiIG diaTagelg ouvTaxbnke AoyioTikd @UAAO Excel pe To onoio o
XPNOTNG Mnopei va €€ayel To QopTio avroXng Tou oUVBETOU UNOCTUAWUATOC ONWG NPoBAENETAl ano
Tov Eupwkwdika 3, €i0ayovtag Ta anapaitnTa dedopeva YeEwMETpiag, diaTopwy Kal UAIkoU. Mg Tn
BonBeia Tou NpoypAUPATOG NPAYUATONOINONKE OTN CUVEXEIQ HIA OEIpd NAPAUETPIKWV avaAUCewy Kal
npoEKUWAav XPAOIUa CUKNEPACHATA Yia TIG NAPAPETPOUC Nou ennpsalouv TNV PEPOUCA IKAvOTNTA.

2710 4° ke@aAaio napoucidlovtal AenToUEpWC Tpia napadesiydata oUVOETWV UMNOCTUAWMATWV HE
papdouc dIKTUWONG Kal aTo 5° kepdaAalo Tpia napadeiyyata NAQICIOTOV GUVOETWV UNOCTUAWHATWV.
'Onw¢ npoavapepOnke, Ta cUVOETA UNOOTUAWUATA EKTOC and Tov KaBoAIkO AUYIOUO dIaTpEXOUV Kal
kivduvo aoToxiag TonikoU AuyiopoU. 'ETOI, OTO NMp®WTO Napadelyya kabe kepalaiou emAExOnkav
ouvBeTa unooTUAWPATA WE Kupiapxo Kivouvo acToXiag Aoyw kaBoAikoU AuyiopoU, oTto OeUTEpO
napdadelypa o Tonmikog AUYIoNOG €ival o KpioIHog WNXaviouog aoToxiag, evw OTo TPITo napdadelyua
unapxel  évtovn aAAnAenidpacn Twv dUo0 poppwv acToxiac. Tla kaBe napddeiyua
npaypartonomnénkav TPeIG avaAUoeliG PeE To NpOypaPpa nenepacpevwy oToixeiov ADINA: un
YPAUMIKOTNTAG UAIKOU, N YPAUUIKOTNTAG YEWHETPIAG Kal PN YPARMIKOTNTAG UAIKOU Kal YEWUETPIAG,
AapBavovTtag oe OAeg unown TNV NApoucsia apxIKwVv daTeAElnv. MECW aUTWV TwV availUoewv
JlEpEUVABNKE N OUPNEPIPOPA TwV CUVBETWV UNOCTUAWMATWY, a&loAoynbnke n enidpaocn Twv
HOPPWV UNn YPAUUIKOTNTAC KABWG Kal TWV apXIKWV ATEAEI®V, Kal UMNOAOYIOTNKE n avtoxn Toug, n
onoia ouykpiBnke Pe Ta anoTeAEOPATA MOU MPOKUMNTOUV WE BAON TIG KAVOVIOTIKEG OIATAEEIG ToU
Eupwkwdika 3.
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ABSTRACT

The behavior of a built-up column is different from that of a rigid section column, especially when
one has to calculate the buckling strength. In contrast to rigid section columns, where the buckling
strength depends exclusively on the length and the bending stiffness, for built-up columns one has
to take into account the shear deformation effect on the bending deflection (an effect which
reduces the bending strength) and the case of premature local buckling of a specific element of the
section, before the column exceeds its bearing capacity. The particularities of a built-up column will
be analyzed in the 2" chapter of this thesis.

The 3™ chapter presents the specifications of Eurocode 3 that refer to the elements of a built-up
column under compression. According to these specifications an excel spreadsheet was created to
calculate the ultimate capacity load of a built-up column according to the geometry of the column
and the material specifications. A parametric analysis was then carried out using this spreadsheet
and useful conclusions were drawn for the parameters that affect the bearing capacity of build-up
columns.

In the 4™ and 5™ chapter three examples of built-up columns connected with lacing bars and batten
plates, respectively, are presented. As mentioned before, built-up columns are susceptible to failure
by either global or localized buckling, or by a combination of both. Both failure modes are also
affected by material yielding. In the first example of each chapter the built-up columns were
designed to fail primarily due to global buckling, in the second example of each chapter local
buckling is the critical failure mechanism and finally in the third example, both failure mechanisms
were interacting. For each example three types of analysis were performed with the finite element
program ADINA: material non linear (MNA), geometrical non linear analysis with imperfections
(GNIA), geometrical and material non linear analysis with imperfections (GMNIA). With these
analyses the behavior of built-up columns was investigated, the effect of non-linearity and
imperfections were evaluated and the strength was calculated, which was then compared with the
results obtained according to the specifications of Eurocode 3.



