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AnayopeUeTal n avTiypa®r), anobrkeuon o apxeio NAnpo@opiwy, diavoun, avanapaywyr, HETappaacn
N Perddoon TnG napolodc epyaciag, €€ OAOKANPOU I TUAWATOG AQUTNG, YiId EWMOPIKO OKOMO, UMO
onoladnnoTe Jop@r Kal JE onolodnnoTe HESO EMIKOIVWVIAC, NAEKTPOVIKO 1 pnNXavikd, Xwpic Tnv
nponyoUevn £yypagpn adeia Tou ouyypagea. EmTpEneTal n avanapaywyr), anoBrnkeuon kai diavoun yia
okond pn kepdOOKOMIKO, EKNAIDEUTIKNAG N EPEUVNTIKNAG PUONG, UNO TNV NpoUndBeon va avagepeTal n
nnyr NPogAEUONG kal va dIaTnpeiTal To Napov Wnvudd. EpwTrnuaTta nou agopouv GTn Xpnon Tng
€pyaociag yia kepdooKonikOd oKomno MPEMEl va aneubuvovTal Npog ToV GUYYPagEa.

H £ykpion Tng dINAWMATIKNG €pyaaiag ano Tn ZxoAr MoAiImikwv Mnxavikwv Tou EBvikou MeTooBiou
MoAuTexveiou dev UNOdNAWVEI anodoxr Twv anowewv Tou cuyypagea (N. 5343/1932, Apbpo 202).
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means now or hereafter known, electronic or mechanical, without the written permission from the
author. Reproducing, storing and distributing this thesis for non-profitable, educational or research
purposes is allowed, without prejudice to reference to its source and to inclusion of the present text.
Any queries in relation to the use of the present thesis for commercial purposes must be addressed to
its author.
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Athens (NTUA) does not constitute in any way an acceptance of the views of the author contained
herein by the said academic organisation (L. 5343/1932, art. 202).
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EuxapioTiec

©a nBeAa va guxapioTnow Tov Kabnyntr Tou Topéa MeTalikwv Kataokeuwy KUpio Xapaiauno Favre,
yia Tnv BonBeia Tou oTnV ouyypa®n TN napouoac dINAWMATIKAG epyaociac. EnmnAgov, Ba nbeAa va
£UXapIOTOW OAOUG OOOUC We BorBnoav e TIC YVWOEIC TOUC Yid TNV UAomoinon Tng, TOOO TOUG
KaonynTEC Tou TOMEQ WETAANIKWV KATAOKEUWV 000 kal GUVAdeAOI kai ¢ihol, n Borbsia Twv onoiwv
nTav noAUTIUN. TEAoG, Ba nBeAa va euxapioTHow TNV OIKOYEVEID JOU, N Oroid JoU oudnapacTadnke os
OAn Tnv diapkela Twv onoud®v PoU Kal nou Pou dwoave auTr| T Hovadikr) EUKalpia va akoAouBnow To
€NAayyeAua nou pe ekpalel ano Pikpo naidi.
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MNMEPIAHWH

H napoloa dINAwPATIKN €pyacia NPaydaTeUeTal Tov oXeOIAOKO Kal TNV avaAuaon HETAANIKNG KATAOKEUNG
TUNou pipe rack, n onoia NpoopileTai yia TNV UNEPYEIA OTHPIEN CWANVOOEWV OE BIOUNXAVIKO NEPIBAANOV.
H peAeTn eomialel oTig IDIAITEPEC ANAITHOEIG YEPUPWONG PUOIKWY N TEXVNTOV EUNodiwv, Kabwg Kal aTn
AEITOUPYIKN) EVOWUATWON TOU QOpéd OTO OUVOANIKO olOoTnpa Tng eykatdoraonc. Mepiypd@eral n
VEWUETPIA KAl N KATAOKEUAOTIKN JIauOppwan Tou Popéd, KaBwe kal n ouphBaTdTnTa Tou HE aywyoug
kal  Aoind  nAekTpopnxavoloyikd  €EomAiogd  nou  Ba  xpelaoTei va  TonoBeTnOei.

270 nAaiolo Tng avaAuong, napoucialovTal Ta Kupla €idn QopTioewv (MOVIYA, KIVNTA, OEIOMIKA,
AEITOUPYIKA), TA XAPAKTNPIOTIKA TWV UANIKWV Kal ol OXedIAOTIKOI Kavoveg nou spapuolovTal, Ye Baon
TOUG OXETIKOUC EUpWKMOIKEC Kal TIG IOXUOUTEG TEXVIKEG Npodiaypa®ec. MapaAAnAa, AauBavovTal unoyn
BAOIKEG YEWTEXVIKEC NAPAMETPOI yid TNV a&loAoynon Twv ouvenkwv Bepeliwone. H aTaTikn avaiuon
npaydaTonolgital JEow POVTEAONOINGONG TNG KATAOKEUNC OE €EEIBIKEUMEVO AoyiopikO (Robot Structural
Analysis), pMe e@appoyny KaTaGMnAwv —ouvOUAOUWV  QOPTIOEWV KAl EAEYXWV  €NAPKEIAC,

H epyacia oAokAnpwVETal e TNV Napabean odnylwv yia TNV KATAGKEUT Kal TNV TonoBETnan Tou (popéa,
divovTag €Ygacn o NpakTika {NTrUaTa onwc n oradiakr) aveyepan, n dlaclvdean Pe Tov EEONAICUO Kal
n e€aopalion ao@alouc NpooBacng yia Asiroupyia kal ouvTipnon. To NPOTEIVOPEVO JEAETNTIKO NAdicio
anoTeAei NPOTUNO YEVIKAG EPAPUOYNG YIa avTIiOTOIXA £pyd METAANIK®DV KATAOKEUWV O BIOUNXAVIKEG
€YKATAOTACEIC.
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ABSTRACT

This diploma thesis investigates the design and structural analysis of a steel pipe rack intended for the
above-ground support of pipelines in an industrial environment. The study focuses on the specific
requirements of bridging natural or artificial obstacles and the functional integration of the structure
within the broader facility layout. The geometry and constructional layout of the rack are described in
detail, along with its compatibility with piping and electromechanical systems.

The analysis includes a comprehensive presentation of the relevant loads (permanent, variable, seismic,
and operational), the mechanical properties of the materials used, and the design principles applied in
accordance with the Eurocodes and current technical regulations. Furthermore, key geotechnical
parameters are considered to evaluate the foundation conditions. The structural assessment is
performed through a numerical model using specialized software (Robot Structural Analysis),
implementing appropriate load combinations and safety checks.

The thesis concludes with practical construction guidelines, emphasizing the erection sequence,
equipment integration, and the provision of safe access for operation and maintenance. The proposed
design framework serves as a general-purpose reference for similar steel structures in industrial
facilities.



