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NepiAnyn

TNV mapovca SUTAWHATLKA €pyacia HeAETATAL N empporn NG ev Puxpw KapmuAwong tofotwv
HEAWV Ta omola elval KATOUOKEVOOUEVA ad TPOTUTIEG SLOTOUEG SuTAoU Tau. H Stadikacia g ev
Puxpw KapmuAwong euBLypappwy PeAwv gival n o cuvnong dtadikacio mov akolouBeital étav
Of MO KOTOOKeUR omatteital va popdwbolv tofwtd pEAR, adoUl eival CUYKPLTIKA HE GAAEG
HEBOSOUG KAUTUAWONG, OMWG N KAUMUAWGON €V O€ppw, OLKOVOULKOTEPN, TOXUTEPN KAl yivetal
geUKOAa pe TN BonbBela Twv CUYXPOVWV UNXOVWV KOUTTUAWGONG TG omoieg Stabétel n Blounyxavia

onuepa.

Baowkn mpoimnoBeon autng tng Stadikaciag, elvatl n ¢oéption Tou HEAOUG E TPOTIO WOTE HEPOG TWV
Slatopwv TOU MEAOUC va TAOOTIKOTOLNBel wWOoTe QUTO TEAKA VA ATOKTAOEL TNV emBuunti
KapurmuAotnTa. MAAloto 600 HIKPOTEPN AmOLTETAL Va eival n aktiva KapmuAwaonc, T0oo HeyaAUTEPES
Ba mpémel va eilval ol MAAOTIKEG TTapapopPwaoels tou Ba avamntuxBouv otn Slatoun. EMmAéov Letd
NV ano¢popTLon Tou HEAOUG, avaNMTUOOECAL O QUTO Lot QUTOICOPPOTIOULEVN KOTAVOUN TACEWV.
AUTEG £ival yVWOTEG KAl WG TOPOUEVOUOEG TAOELS, SnAadr TAoeLg mou cuvexilouv va udiotavral o
éva un doptiopévo T6€0. TeAKA TOOO n €viovn TAAOCTIKOTOINONn Tou XAAuBa, 000 Kol oL
TLOPOUEVOUCEG TAOEL METABAAAOUV TOL UNXOVIKA XOPOKTNPLOTIKA TwV JeAWV aAAd Kal Tou UALKOU
KATAoKEUNC toug, dnAadn tou xaAuBa. Qotdco oe Kapld kavoviotikr Siataén dev Aappavovrtol
umoP v aUTEG oL petaBoléc. ESw yivetal pia Slepelivnon yla To mola ival auTd Ta XOPOKTNPLOTIKA

TOU HeTaBAANOVTAL KAl Lo TIPOOTIABELA YLO EpUNVEIX AUTWY TWV GOLVOUEVWY HUE TEALKO OTOXO va



Bpebei n emippon tng 0Ang dladikaciag otn pEpouaa LKAVOTNTA TETOLWV PEAWVY, KATL TTIOU evOLadEPEL
QUECO TOUC UEAETNTEC UnXavikoug. H Slepelivnon yivetal pe aplBuntikég peBodoucg ol omoleg

OUYKPLVOVTOL UE OVTIOTOLYEG OVAAUTIKEG OXEOELC.

H O0An epyacia amoteAeital amo £€L kepalala. ITo MPWTO KEPAAALO YIVETAL pla avaSpoun OTLC
S1adpopeg peBOSOUG KATAOKEUNG TOEOTWY LEAWV OTIWG KAl [LLa YEVLKA TiEpLypad TNG KAUMUAwONG gV
Puxpw. AkoAouBel to Seltepo KedpAAalo OTO OmMoOio YlveTaL TPOOTIABELA VA TPOCOMOLWOEL N
Stadkaoia TG KapmUuAwong &v Puxpw HE aplOUNTIKEG HEBOSOUC 0 KATAAANAO TPOYPAUUO
TIETIEPACUEVWY OTOLXELWVY, OTIOU TEPLYPADETOL AVAAUTIKA N Tipooopoiwon, aAAd Kal n HeAETN
oUYKALONG WOTE N MPOCOUOiLwaN va ival 660 To duvatov akplBéotepn Kal afLomiotn, Xwpic autd va
amaltel peyAAoug UTIOAOYLOTIKOUG XPOVOUG. ITO TPITo KepdAalo akoAouBel oUykplon twv
OMOTEAECUATWY TIOU TIPOKUTITOUV UE aPLOUNTIKEG HEBOSOUC, IE AUTA TIOU TPOKUTITOUV amtd ATAEG
QVOAUTIKEG OXECELG KOl YiveTal poomaBela ylo eppnveia Twv omolwv dtadopwv MPoKUTTOUV. ITo
TETapTo Kepahalo yivetal mpoomabela e€oywyng AVOAUTIKWY OXECEWV OO TLG OTOLEC TPOKUTTOUV
Slaypappata alnAsnidpaonc HeTaty afovikng Suvaung Kot emBAAANOUEVNG POTIAG OTIC SLATOUES
EVOC KAUTMUAWHEVOU PéEAoUC, Aappdvovtog UToPn TNV KATOVOUH TWV MOPOUEVOUCWY TACEWY, OTIWG
outh TIPOPAEMETOL AMO OVAAUTIKEG OXEOELG. XTO TEUMTO KePAAaLlo, YIvETOL OUYKPLON TETOLWV
SLaypOoUUATWY aAANAETSpaAONG, UE AUTA TIOU TTPOKUTITOUV OO aVTIOTOLXEG APLOUNTIKEC AVAAUCELC.
TéNoG 01O £KTO KEDGAALO TTAPOUCLATOVTAL YEVIKA CUUMEPACUOTA OMWC TTPOKUTITOUV amod TV OAn

epyaoia, aAAd kal Bepdtwy mou Bewpeital mwg xprnlouv nepetaipw Stepelivnong.
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Abstract

The present diploma thesis investigates the influence of cold bending on arched members which are
made of standard beam and column sections. The majority of curved steel members for use in
construction is curved by cold bending, also known as roller bending, mainly because it is faster, less
expensive and easier than other methods of bending such as the induction process. This process is

made with the use of appropriate industrial equipment.

The principle of this process is the plastification in a part of the section of a straight member, with
the application of deformations, so that the required curvature is achieved. Eventually, as the
required curvature of the member decreases, the part of the section that is plastified increases. Also,
after all the applied loads are removed from the member, something that happens in practice when
the curving process stops, a self equilibrated stress distribution occurs in the sections of the curved
member. These stresses are called residual stresses (or locked-in stresses), as they remain in the
sections even though they are unloaded. Both the plastification of steel and the residual stresses
affect the mechanical properties of these sections and the properties of steel too. However, no
building code takes into consideration these alterations of the properties. In this thesis, an
investigation is made, so that we can conclude which of these properties are altered and an effort is
made for the interpretation of various phenomena that occur. The investigation is made with the use
of the finite element method. All the results from this investigation are being compared with

analytical solutions.



The thesis is composed of six chapters. In the first chapter various bending methods are presented
and a general description of the cold bending method is given. The second chapter deals with the
simulation of the cold bending process in a finite element program (ADINA). There is a detailed
description of the whole process. Also a convergence study is made so that the results from the
simulation are sufficiently accurate and consistent. In the third chapter these results are compared
with those that are provided by simple analytical solutions. In the fourth chapter an effort is made to
take into consideration residual stresses in analytical expressions, so that interaction equations are
assessed for bending moment and axial force. In the fifth chapter, the results which occur from these
equations are compared to similar results that are obtained from finite element analyses. In the last
chapter, the conclusions of the whole work are presented and suggestions for future research are

given.





