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EuxaploTiec

©a nBsAa pEow TNG napoloac PETANTUXIAKAG £pYAciac va euxapioTrnow Bepud Tov KabnynTr Hou KUpio
Xapn FavTe yia TNV €UNIOTOoUVN KAl TNV avadeon TOU OUYKEKPIYEVOU EvOIAPEPOVTOC BEUATOC, KABWG
Kai yia Tnv NoAUTIUN GUPBOAN Kal kaBodrynon Tou o€ kouBikd anueia. O1 yVWOEIC MOU AanoKOWIod JECW
TNG AyaoTnG OUVEPYAOIac Pag, CUVETEAEOAV ev yével oTnv BaBuTepn KATavonon Twv HETAANIK®OV
KATAOKEUWV, Kal Ba anoTeAégouv EPAATRpIO OTNV WETENEITA NOPEIA HOU, WG NMOAITIKOU Pnxavikou.

EninpooBeta Ba nBsha va ek@pacw TIG guxapioTieG pou oTov kUplo BaoiAn ManaBaciAgiou, yia TIg
YVWOEIG MOU JOU JETAAAUNAOEUCE OTO AVTIKEIPEVO TWV NPOKATACKEUAOHEVWV YeEPUPWV. O kabévag, he
EexwpIOTO TPOMO, AnoTEAECAV apwyoi oTnv opdr diEKNEPAiwaon TG £pyaciac.



AQIEpwon
Tnv napoloa epyacia TNV a@IEPOVW GTNV OIKOYEVEIQ HOU, Yid TNV avuoTePOBOUAN OThPIEN MoU Hou
napeixe 6Ao auTtd To Xpovikod didoTnua.
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NEPIAHWH

Ol NPOKATACKEUACWEVEC YEPUPEG, O KAIVOTOHOC OXEJIAOMOG YIa Ta TOTE dedopéva, N EUKOAIa EQapHoync,
n TaxuTnTa SIEKNEPAiIWONG Kal n a&iobaupacTn AEITOUPYIKOTNTA OUVETEAECE OTNV AEIONPOTEKTN ICTOPIKT
nopeia Touc. H upeia xprion Toug TonoBeTeiTal oTa Péoa Tou 20% ainva e UBANPATIKO To Napadeiyya
TOU OTaTIkoU ouoTnUaTog Bailey o oTpaTIWTIKEG ENIXEIPNOEIG, VK NApadeiyaTa uAonoinong TEToIWV
(POPEWV UPIoTAvVTAl Kal £Ni TOU NAPOVTOG O KATAOTACEIG EKTAKTNG avaykng. O apxikdg oxediaopoc,
Kaivopavng CUYKPITIKA HE TO BewpnTikd unoBabpo Tng oUyxpovng yepuponoliac, npoéPAene €vav
nepatd xpovo {wNnG, MIKPOTEPO TWV GUVAOWV KATAOKEUWY, OMWG OPICHEVOI (POPEIG OUVAVTWVTAlI O
Aeiroupyia kai orjpepa. Moeavry andppolia TN enekTaong {wng kal AsiToupyiag Twv yepupwv Bailey, xwpig
TNV €NONTEid GUVTAPNONG Kal Tn OIEVEPYEIA ANAITOUUEVWV-KATAAMNAWY enePBAcewy €ni Tou dopIKoU
OUCTAMATOC, anoTeAEl N OTATIKI) AvENAPKEIa £EAITIAC TOU (PAIVOUEVOU TG KONWAONG, £I0IKA OE UVOUACHO
de mBavr) diaBpwon peAwv. H anouadia nAnBwpac HEAETWV Kal NEIPAPATIK®OV OEOOPEVWV OUVUPATHEVEC
ME TIG OUYXPOVEC ENICTNHOVIKEG HEBODOUG Kal VOPUEG, KEVTPI(OUV TO EPEUVNTIKO eVOIAMEPOV TA TEAEUTAIA
XPOVIa yia TNV katavonon Tng duvayikng anokpiong Tng yépupag Bailey oe duvapikn, enavainnTiknig
pUOEWC, kaTanovnaon. EninpooBeta o nAoUTOC aPBeBAIOTATWY, CUVUPAOHEVOV HE TIC OUYKEKPIMEVEG
OOWEC Kal TOV TPOMO KATAGKEUNC TOUC, anoTEAEI TpOXONEDN yia TNV UI0BETNON £VOG 1I000UVAOU OTATIKOU
OUCTAMATOG, 3TO MNApOV KOWWATI YiveTal npoondBesia avelpeon MEIPAPATIKWY OEJOMEVWV  Kal
ouvTeAeiTal PeTa and OokiPéG, OCOV agopd TOV Kpioio Mapdyovra Mpooouoiwong Twv dlapopwv
OUVOEOEWV TWV HEAWV, £va KABOAIKO HOVTEAO HE PEAMIOTIKN OTATIKR Kal OUVAMIKY) CUHNEPIPOPA OF
avaloyeC kaTaoTaoelc. Evronifovral onyeia Tou QopEa PE EKTETAUEVN KATANOVNON GUYKPITIKA WE Ta
aAlh\a, onwg o kOPPog ouvdeang NAaigiwv, kal ouykpivovTal PE UPIOTAUEVEG BIBAIOYPAPIKEG HEAETEC. H
EYYEVAG KN YPAMKIKOTNTA ToU {NTAKATOG AOYW TNG ENAPNG ENIPAVEINV OTOV KOUPBO oUVOEaNC, N avaykn
NPAydaTwong nukvou MAEYMATOG MENEPACUEVWV OTOIXEIWY, EMIPAVEIOKOV Kal TPIoOIAoTATWY, ONWG
eniong kal n avaykn PEAETNG TNG KN YPAMMIKOTNTAG TOU UANIKOU, au€avouv ekBETIKA TO UMOAOYIOTIKO
KOOTOC TV avaAUoEwy, Kal €pXovTdl o cUYKPOUOH HE JIa EEAIPETIKA PEANICTIK anddoon Tou KOUBou
oUvdeonC. YI0BeTeiTal £TOI N HOPPWON €VOC KATAANAOU UMOUOVTEAOU HE €MNAPKEIC AEMTOMEPEIEC va
€l0ayovTal Npog TO NEPAg TNG KeIPeVNG €pyaciac, evw napaAAnAa HPEAETATAl EKTETAMPEVA N €MIBOAN
OUVOPIGK®WV OuvONkwv, TOOO OTA AKPA TOU OCO Kal OTa evOIGUEDd OnEId OTA Oornoia GUVTPEXOUV
€EWTEPIKA WEAN. Ta AOYoOUG oUYKPIoNG Kal mANpOTNTAG dlevepyeital dUVAMIKR avaiuaon yia SIEAEUaN
OXNUATOC O £va kAaBOAIKO MPOCOUOIWHA TNG YEPUPA YPAWMIK®V MNEMEPACHEVWV OTOIXEIWV, PE TO



UMOUOVTEAO va UMEIOEPXETAI OTNV AVTIOTOIXN MEPIOXN, Kal NapaTneouvTal CUYKAICEIG Kal niBaveg
anokAIoeIg Je Ta dIdPopa UMNOPOVTENG OTNV Npoondadeia va PelwBei o HEANOVTIKEG MEAETEC O KPIOIHOG
napayovrac Twv unoloyloTikwv Oladikaciwv. ‘EneiTa and Tnv enkUpwon TwV anoTEAEOPATWY
unoAoyifovTal o1 KUKAOI KONWaONG, oUPPVA HE To 1IGXUOV KavovIoTIKO NAQIoIo £WC TNV aogToyia onueinv
TOU KOMBOU, eV OIEVEPYEITAI €K VEOU OUYKPITIKI avaAuon HE Ta NEIPAPATIKG OdopEva.
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ABSTRACT

Prefabricated bridges, with their innovative design for the time, ease of implementation, speed of
completion, and admirable functionality, have contributed to their remarkable historical trajectory. Their
widespread use is positioned in the mid-20th century, notably exemplified by the Bailey static system in
military operations, while examples of implementing such structures are still present in emergency
situations today. The initial design, novel compared to the theoretical background of modern bridge
engineering, anticipated a finite lifespan shorter than that of conventional constructions, however, some
structures are still operational today. A possible consequence of the extended lifespan and operation of
Bailey bridges, without maintenance oversight and the necessary-appropriate interventions on the
structural system, is the static inadequacy due to fatigue phenomena, especially in combination with
potential corrosion of the members. The lack of numerous studies and experimental data associated
with contemporary scientific methods and standards has heightened research interest in understanding
the Bailey Bridge's dynamic response to dynamic, repetitive loading. Additionally, the wealth of
uncertainties inherent in these specific structures and their construction methods hinders the adoption
of an equivalent static system. This section aims to find experimental data that contribute to a universal
model with realistic static and dynamic behavior in similar situations after conducting tests regarding
the critical factor of simulating the various connections of the members. Areas of the structure
experiencing extensive stress compared to others, such as the frame connection node, are identified
and compared with existing literature studies. The inherent nonlinearity of the problem due to surface
contact at the connection node, the need for a dense finite element mesh, both surface and three-
dimensional, as well as the necessity to study material nonlinearity, exponentially increases the
computational cost of the analyses, conflicting with an extremely realistic representation of the
connection node. Thus, a suitable sub-model is adopted, with sufficient details to be introduced
throughout the ongoing work, while extensively studying the suitability of boundary conditions, both at
its ends and at intermediate points where external members converge. For reasons of comparison and
completeness, a dynamic analysis is conducted for vehicle passage over a universal simulation of the
bridge using linear finite elements, with the sub-model entering the corresponding area, and
convergences and possible discrepancies with various sub-models are observed in an effort to reduce
the critical factor of computational processes in future studies. Following the validation of the results,
fatigue cycles are calculated according to the applicable regulatory framework until failure occurs, while
a comparative analysis with the experimental data is conducted anew.



