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MepiAnyn

2KOTTIOG TNG £pyaciog auTAG €ival N PEAETN TNG HNXAVIKAG CUUTTEPIPOPAS UTTOYEIWV
aywywv utté dId@opeg QYoPTIoEIG Kal GUVONKEG OTAPIENG, YIa BIAPOPETIKOUG TUTTOUG
edapwyv. H yvwon TNG CUUTTEPIPOPACS TETOIWV CUCTNHATWY gival 1I81QITEPA TNUAVTIKH
OI0TI XpNOIMOTTOIoUVTAl EUPEWS VIO Tn META@OPE Kal Olavour QuOIKoU agpiou Kal
TTeTpeAaiou, yia OikKTua UOPEUCNG KAl ATTOXETEUONG, KAl YEVIKA €XOUV TTOAAEQ
EQAPUOYEG O€ £pya TTOMITIKOU pnxavikou. Etriong, ta mpofAfuata avaAuong Kai
OXeDIAOOU UTTOYEIWY CWARVWY TTAPOUCIAZOUV HEYAAO evOIO@EPOV ATTO OTATIKA KAl
YEWTEXVIKN atTown Adyw Twv dlapopwv aBeBaloTiTwy, O OTToIEG ava@épovTal OTa
@oprTia, oTo €idog Tou £ddgoug, oTo PEyeBog Tou OEIopHoU, OTn B€on Tou aywyou o€
oX£on e pAYMATA 1] a0TOXiEG TOU £6APOUG, OTN N YPOUUIKA CUUTTEPIPOPA AOYW TwV
AETTTOTOIXWV BIATOUWY KAl OTNV avAykn €QOPUOYNG TNG UEUPBPAVIKAG KAl KAUTTTIKNG
Bewpiag.

2tTnv Tapouca epyacia  avTipeTwTidovral TTpoBAfuaTa  avdAluong Taoswv  Kal
TTAPAUOPPWOEWV VIO EAEYXO AVTOXNG Kal A€IToupyikdTnTag, KaBWwg Kal avdAuong
AuyiopoU yia €Aeyxo euoTaBeiag. EidIkOTEPQ, €vag aywyodg ptropei va BewpnBei Ot
givar éva KUKAIKO KUAIVOPIKO KEAU@OG, TOo oTroio aTtroTeAeital atmmd  dladoxIKoug
KUKAIKOUG dokTUAioug. EtTopévwg, évag KUKAIKOG OaKTUAIOG UTTOPEI va BewpnBei wg
oToIXEIWOEG TUAMO evog TETolou owAnva. TMNa 10 Adyo autd, OTnv  gpyacia
TTapouciafovTal TTPWTA  YPAUUIKEG €AAOTIKEG aAVOAUOEIG KAl YPAMWIKOTTOINUEVES
avaAUoeig AuylIopoU KUKAIKWV OaKTUAiwV UuTtd OIAQOPES QOPTIOEIG KOl OUVONKEG
OTAPIENG. ZTN CUVEXEIA YIVETAI ava@opd avTioToIXO OTN YPOUUIKA €AAOTIKY avdAuon
KAl OTO AUYIGHO KUKAIKWY KUAIVOPIKWY KEAUQWY, OTTOTE OTOOIAKA KATOAAYOUUE OTO
TEAEUTAIO KEQPAAAIQ TTOU OQPOPOUV TN HEAETN UTTOYEIWV aywywv. INa TIG avaAUCEIG TTou
TTpaypaToTTroINdnkav £yive XpAon TNG OpIBUNTIKAG HEBOdOU Twv TTETEPACUEVWV
oToixeiwv, pe 1o Tpdypappa NASTRAN yia Windows, evw €1Tiong XpnoIpoTToINBnkKav
O1Gdpopeg avaAuTIKEG AUCEIG Kal TTPOOEYYIOTIKEG UEBODOI yia TO iBI0 Béua atd TN

BiBAIoypagia.

EmmAéov, éyive eCaywyr TTPOCEYYIOTIKWY AVOAUTIKWY OXECEWV Yia TO QOpPTia
aoToxiag Kal AuyioHoU uTTOyEiwY aywywv UTré kabapr BAIpn kal kabapn KAuyn. ZT1a
TTPOCOMOIWMUATE  auTd Ta  BAIBopeva  TUAMaTa Tou TrepIBdAAovTog  €dd@oug
QVTITTPOCWTTEUOVTAI aTTO YPAUUIKA eAaTApIa HeTakivnong. O OXEOEIG TTOU TTPOEKUYAV
XPNOILOTTOINBNKAV YIO TTAPOUETPIKEG HEAETEG Kal XApatn OlaypApUdTWY yia Thv
emppor] Tou TUTToU £0A@PoUG. TEAOG, €EETACTNKE N CUUTTEPIPOPA UTTOYEIWV AYWYWV
uTTO SUVOUIKA QOPTIO UE TTPOCEYYIOTIKEG AvAAUTIKEG HEBGOOUG, divovTag éupacn oTn
dlagpopoTroinon TNG £TMiIdPACNS CEICUWYV Kal EKPAEEWV.
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Abstract

The purpose of this work is the investigation of the mechanical behavior of buried
pipelines under various loading and boundary conditions, for different soil types.
Knowledge of the behavior of such systems is of great importance because they are
broadly used for transfer and distribution of oil and gas, as well as for water supply
and drainage systems. In general, underground pipeline systems have many
applications in civil engineering projects. Problems associated with the analysis and
design of buried pipes are very interesting from a structural and geotechnical aspect,
especially because of the various uncertainties involving loading conditions, soil type,
earthquake magnitude, depth of burial, non linear behavior due to thin-walled cross-
sections and need to combine membrane and bending theory.

This study is dealing with problems concerning stress and strain analysis in order to
check possible strength and serviceability failure modes, as well as buckling analysis
to check stability. More specifically, a long tube behaves as a circular cylindrical
shell, which is formed by joining successive circular rings. Therefore, a circular ring
can be considered as a fundamental part of the same tube. For these reasons, the
study begins with linear elastic analyses and linear buckling analyses of circular rings
under several loads and boundary conditions. Then, it continues with linear elastic
and buckling analyses of circular cylindrical shells, gradually reaching the last
chapters which are related to the investigation of buried pipelines. Analyses were
carried out applying the numerical method of finite elements (using NASTRAN for
Windows computer program), while also several analytical solutions and approximate
methods from the bibliography were used for comparison.

Furthermore, approximate analytical relations were derived concerning critical failure
modes and critical buckling loads for buried pipes under pure axial compression and
pure bending. In these models the parts of the surrounding soil under compression
are represented by linear translational springs. These relations were used for
parametric analyses and creation of diagrams describing the effect of soil type.
Finally, the behavior of underground pipeline systems under dynamic loads was
examined, using approximate analytical methods and paying special attention to the
different effect of earthquakes and explosions.
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