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MEeAETN TNG ENIPPONG TWV PAIVOLEVWYV B’ TAEEWG OTNV KALINTIKA

CULINEPIPOPA UNOCTUAWUATWV LETAAAIK®OV NAdICIi®V

Mapkou KaAAippon — Mnoupag XapaAapnog
MepiAnyn

Skondc¢ TNnG napolong WUETANTUXIOKNG €pyaociac eivalr n Olgpelvnon TwV
Paivopévwy B’ Tagswc (P-A kai P-3), Ta onoia anoteAolv &va €i00C pn YPAUUIKOTNTAG
YEWWETPIAC, O UNOOTUAWUATA PMETAAAIK®OV MAAIoiwv. Ta gaivopeva autda avagEpovTal
OTIC OEUTEPEUOUCEC POMEC MOU OPEIAOVTAl OTIC LETATONIOEIG EVOG (POpEQ.

MNa To okond auTod npaypaTonolgiTal €va peydAo nAnbog oTaTikwyv avaAUoswy a’
Kal B’ TAEEwWG O£ UEUOVWUEVA UNOOTUA®UATA PE DIAPOPETIKEC KABE POPA CUVOPIAKEC
OUVONKEC Kal OUVONKeC PopTioewc. MNapouaialeTal eninAgov n HEB0JOC avTikaTtaoTaong
TWV OUVTPEXOVTWV HEAMV OTOUC KOHUPBOUC UMOOTUA®UATOC MAQICiOU HE OTPOPIKA
ehatpla. Ma TIC anaiTOUMEVEG yiad Tn MEAETN Twv @aIVOUEVWY P-A avaAuoeig
xpnoigonoifnke To npoypauppa SECAN v2.0, oTn YA®WOOd NpoypaupdTiopou
FORTRAN, To onoio dnuioupyndnke pe Tpononoinon Tou npoypduuaTtoc SECANE. H
a&ionioTia ToUu NPOypApUaToG €AEyXOnKe HE TNV npaypartonoinon avaAloswv OTo
npoypappa nenepacuevwy ortoixeiwv  ADINA. O1  avaAUoei auTec  a@opouv
UNOCTUAWUATA NMou QopTidovTal He aEoVIKO Kal CUYKEVTPWHEVO EYKAPTIO POPTIO.

Ta anoTeAéopaTa Twv avaAUoswyv Tou SECAN v2.0 napouaidalovTtal pe Tn popepn
vopoypa@nuatwy, ora onoia divetar yia O1agopec adiaoTaToMoINUEVEG TIUEG TOU
ehatnpiou perabeong (To onoio NPOCOUOIWVEI TO cUOTNUA dUCKAUWIag Tou nAdaigiou)
Kal Twv QopPTiwV N TIUA Tou Adyou a Tng ponng B’ Ta&ewg npog Tn ponn a’ Ta&ewg oTnVv
KOPU®PN TOU UMOOTUAWMATOC, Yia OAo TOo €UpOC TWV TIHWV TWV adiaoTATOMOINUEVWV
oTaBepwV TWV OTPOPIKWV EAATNPIWYV OTNV KOPUPN KAl aTn BAcn Tou UNOOTUA®UATOC.
O AOYOG auTOG MMOpEi va XPNoIMonoInBsi wg KpITAPIO Yid TNV €MIAOYR KATAAANANG
HEBOBOU avaAuonc KabwG Kdl WG OUVTEAEOTAGC MeEYEBUVONG TwV POM®V Mou
NPoEpXoVTal anod Tn YPAUMIKN avaAuon, AuBAavovTag €101 EUUETA unown TNV £nippon
TV Qaivopueévwyv B’ Tafewg. AlanmioTwdnke OTI o Adyoc a e€ival ave&aptntog Tng
AuynpOTNTAG TOU UNOCTUA®KMATOG KaBwg Kal OTI ol NEPINTWOEIC dlapponG dev Hnopouv
va aneikovigToUV OTaA VOUOYPaAPnUaATa.

3TN CUVEXEIQ PEAETNONKE N €nipPON Kal TwV QAIVOUEVWY P-0 pe Tn dnuioupyia
Kal Tnv npayparonoinon avaAUOswv WPE TO npoypappa SECAN4, oTo onoio To
UNooTUAWUA XWPIoTNKE O TEoOoepa oToixeia. O avaAUosiC g auTn TNV NEPINTWON
agopolv unooTuA®PATa nou @opTifovral pe afovikd Kal KATAVEUNUEVO €EYKAPOIO
PopTio. MeTa TOV €AeyX0 UE To NpoOypaupa ADINA, Tnv adlaoTatonoinon Twv QopTiwv
Kal Tov €AEyX0 TNnG €MPPONG TnG AuynpoTtnrtag, dOnuioupyndnkav diaypduuata Kal
VOHOYPAPRUATa nou 8ivouv Toug AOYOUG Omig KAl Oiop, ONAASH TOUG AOYOUG TNG pONNg
B’ TGEewcg npoG Tn ponn @ TAEEwC OTO MECO KAl TNV KOPUPR TOU UMOGTUAWUATOC

avTIoOTOIXWC.



Study of the influence of second order effects in the bending behaviour

of steel frame columns
Markou Kallirroi — Bouras Charalampos
Abstract

The objective of this thesis is the investigation of second order effects (P-A
and P-3), a form of geometric non-linearity, in steel frame columns. These effects

refer to the secondary moments due to the displacements of the frame.

To this objective a large number of first and second order analyses have been
conducted using individual columns of various boundary and loading conditions.
Furthermore, the method of replacing the members that converge at the end nodes of

a column of a frame with equivalent rotational springs has been used.

The program SECAN v2.0 (in FORTRAN) has been applied to conduct the
analysis for the study of the P-A effects. This program has been created by modifying
the program SECANE. The reliability of the program has been established by a
number of analyses in the finite element program ADINA. Columns with an axial and

a concentrated transverse load have been analysed.

The results of the SECAN analysis are presented in the form of nomograms, in
which the amplification factor a, thus the ratio of the second order moment to the
first order moment at the top node of the column, is given for different
non-dimensionalized values of the translational spring (which models the bracing
system of the frame) and of the loads (vertical and concentrated horizontal) and for
all the values of the non-dimensionalized stiffnesses of the rotational springs at the
top and bottom node of the column. It is found that the amplification factor a does
not depend on the buckling strength of the column and that the cases of yielding

cannot be shown on the nomograms.

Moreover, the influence of the P-d effects has been studied by writing the
program SECANA4, in which the column consists of four members, and by conducting a
number of analyses for columns with an axial and a distributed transverse load. After
the checking of accuracy of SECAN4 by using the program ADINA, the
non-dimensionalization of the loads and the study of the influence of the buckling
strength of the column, a few nomograms that give the amplification factors any and
Oiwp, thus the ratio of the second order moment to the first order moment at the

middle and at the top node of the column, respectively, have been created.



