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Tou npoypappaTtoc ADINA.
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€UXAPIOT® TOUC CUHQOITNTEG Kal PIAOUC POV yId TN oUKNapdoTacr] Toug.
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NEPIAHWH

H anokpion PETAAAIKOV (POPEWYV YEQUPWV ONUAVONG AUTOKIVNTOOPOHWY HE SIaTOPEG dINAoU TAU HE
Olakeva koppoU anoTeei éva oUVOETO avTIKEIPEVO HEAETNG AOyw TNG KN CUKBATIKNAG YEWHETPIAG Kal TNG
noAUnAokng QuUONG TNG Bacikng @opTiong, OnAadr Twv aveHonIECEWV. XTO NAAICIO TNG €pyaciac,
MeAeTATal Popéag OioTUAOU NAdICiou e SIANOPPWON UNOCTUAWMATWY kal {UympaTog HE EEAYWVIKA
Oldkeva kopuoU. Mponyeital ekTevng diepelivnon Tou TPOMOU CUUNEPIPOPAG PEAWV HE DIGKEVA KOPHOU
Kal TOU POAOU TwV QVEHOMIETEWV AOYW JIEAEUONC POPTNYWV OXNHATWV.

3TNV npwTn @aon dlgpelvnong HEAETATAI O TPOMOG CUUNEPIPOPAC XaAUBdIVWV peAwv pe didkeva
KOpUoU. MeTd and ekteviy BIBAIOypa@Ikfy avaokonnon avaAlUeTal 0 PnNxaviopog napaiapng popTiwy,
napouaialovTtal ol NBavec HOpPEC aaToxiac kal avapEPovTal ol NPOTEIVOUEVOI TPOMOI NPOCOHOoIWaNG.
EnixeipeiTal GUYKEVTPWON TWV KAvovIoTIKQV dIaTASewv TNG 21 yevidg Twv Eupwkwdikwv aAAa kal Twv
UNApXoOVTWV OUCTACEWY oXediaouoU Kal dlaaTacloAOynong.

>Tn deuTepn @aon Oiepelivnong e€eTalovTal ol aveONIETEIG €ni nivakidwv onpavong Aoyw SIEAEUaNS
POpPTNYWV oxXNMATWV. lMveTal napabean dIAPOPETIKWV NPOTACEWV EKTIUNONG TOU PEYEOOUC AUTWV TWV
MiEoEwWV ano Tn OekasTia Tou 1970 PEXPI ONKEPA KAl OUYKPITIKA agloAdynon auTtwv.

AkoAouBei npogopoiwan kal pn ypappIkr avaiuon HEHNOVWHEVOU UNOCTUAWKMATOC TOU (POPEA ONHavaong
oc nepiBaMov ADINA AOoyw TNnG oUVOETNG Un OUMPBATIKNG YEWMETPIAC TOU Kal WE OKOMO Tnv
napakoAouBnaon €EENENC TwV TAOEWV KOPHOU, £0TIAJOVTAC OTIC NEPIOXEC TWV YWVIOV TV onwv. MveTal
Xprion apiBunTikoU NPOCOMOIMUATOC EMIPAVEIOK®DY MENEPACHEVWV OTOIXEIWV KAl EKTEAEITAl APXIKA
Mpappikny AvaAuon AuyiopoU, ano Tnv onoia npokUNTOUV Ta Kpioida @opTia Auyiopou Tou
UNOGTUAWKATOC Kal Ol avTioTOIXES IDIOHOPPEG AuyiopoU. ‘EneTal pia ogipa and pn ypauuikég availoeig
Aaupavovrag undwn oTadiakd pn YPAUMIKOTNTA YEWUETPIAG, APXIKEG ATEAEIEC KAl PN YPAMMIKOTNTA
UNIKOU. EEeTaleTal n eEENIEN Twv TAoswv Von Mises kabwe kal TWV KUPIWV EPEAKUCTIKWV Kal BAINTIKWOV
TACEWV HE EMIKEVTPWON TNG NPOCGOXNG OTIG NEPIOXEG TWV YWVIWV TWV EEAYWVIKWV OMQV.

TéNoc yia Tn digpelivnan TG ENIPPONG TwV ONWV OTIC AVANTUCOOWEVEG TACEIC KOpOoU, YiveTal avaiuaon
avTioToixou cupnayoUc UNOCTUAWUATOC, KATAOKEUN Kal a&loAOyNon CUYKPITIKWV diaypaupdTwv KUpIwV
TAoEWV-eNIBAMOMEVOU POPTIOU.
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ABSTRACT

The study of steel highway sign support structures with I sections with web openings presents significant
challenges due to their non-standard geometry and the intricate nature of wind loads. This investigation
examines a frame-type variable message sign support structure with castellated steel members. An in-
depth study is conducted on the behavior of castellated members and the significance of truck-induced
wind gusts.

The first part of the research investigation examines the structural behavior of castellated steel beams.
Following a thorough literature review, the load path across the perforated section is analyzed, possible
failure modes are presented, and the proposed modeling techniques are described. The regulatory
provisions from the forthcoming second-generation Eurocodes alongside current design guidelines are
also presented.

The second part of the research investigation evaluates the impact of truck induced wind gusts on
variable message sign support structures. This section presents and comparatively analyzes various
methodologies, spanning from early approaches developed in the 1970s to the present, for the
estimation of this type of wind pressure.

The study employs ADINA finite element software to model the structure’s most critically loaded column,
implementing nonlinear analysis methods to address the complex geometry and to observe the evolution
of stresses in the web, particularly around the hexagonal openings. Utilizing a numerical model of shell
elements, the investigation begins with a Linearized Buckling Analysis to determine the critical buckling
loads of the column and the corresponding buckling modes. This is followed by a series of nonlinear
analyses, progressively accounting for geometry nonlinearity, initial imperfections and material
nonlinearity. The evolution of Von Mises stresses along with the principal tensile and compressive
stresses is observed, focusing on the areas surrounding the hexagonal web openings.

The investigation concludes with a series of nonlinear analyses conducted on the column absent the
web perforations, to assess the hexagonal openings’ influence on stress development. Comparative
principal stress-load diagrams are generated and analyzed.



