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EuxaploTiec

Me Tnv napouca SINAWUATIKNA £pyacia oAOKANPWVETAI Hia NMopeia NEvTe XpOvwv kai Kat’ enékraon 17
XpOvVwV oTa padnTika Kai QoITnNTIKA £dpava, Nou NEpav Twv akadnuaikwv Unoxpemoswv nepiAappavav
£VTOVEC OTIYMEC O KABe NTuXN TNG (WAC TOU Unopaivopevou. YNNPXav EUXAPIOTEC Kal OUCAPECTEC
KaTaoTtaoei, napoha autd, 00&a Tw Otw, OAa kUAnoav €uvoikd kai PE MPOCHOVN Kal aiciodoia
avayéveral To aupio!

>€ auTo To onpeio, Ba nNBesAa va suxapioTnow Bepud Tov KadnynTr Pou K. Xapn Favre, nou frav kai o
enBAénwv TNG napouoac SINAWUATIKNG €pyaciac. Ol YVWOEIC TOU NAvVw OTO AVTIKEIYEVO HE TO Oroio
AOXOAEITal Kal n opyavwTIKOTATA Tou, TO0O 0T doUAEia Tou, 600 Kal GToV TPOMO OKEWNG Tou, Borenoav
apKeTa oTnv OAOKANPWON auTnc TnG epyaciac. To XapakTnpioTikd, OUWG Nou Tov JIaKpivel gival o
TpPOno¢ nou OI0Aokel pECa oTnv aiBouca, AAOTE PeE NAPAYWYIKOUC KAl GAAOTE ME €naywylkoug
ouAAoyIopoUG, NAVTOTE OPWG Y 0oBapOTNTA KAl AUECOTNTA. AnoTeAei NpoOTUNO kaBnynTr Kail Ba fBeha
va TOV EUXapIoTNow, kabwe napd To BeBapnuévou Tou Npdypappa, frav navra £Toipog va Bondnoel
Kal JE TNV NPEYIA TOU Kal TIG YVWOEIG TOU, WOTE va JIAAEUKAVEI OMolodnoTE OKOTEIVO GnUEio.

MpoaBeTika, Ba nNBeAa va euxapioTriow Tov K. BaagiAeio Mkika, kKaBnynTr oTn ZX0AN Twv AypovOuwY Kal
Tonoypapwv Mnxavik®v, yia Tnv napaxmpnon TwV JETPAOEWY TOU Kal OAOU TOU NPocwnikoU Tou UANKOU
Mou Pag NPOoPEPE, KABWC Kal yia TNV AYoyn CUMNEPIPOPA KAl CUVEPYATia TOU.

Eniong, noAUTIiun nTav n PBonBesia Tou unowngiou d1ddkTopa HAia ©avacouAa, oTnv €niAuon Twv
O1aQopwV NPoBANUATWV Nou Npoékuyav Kai apopoloav To Aoylopiko ADINA, kaTtda Tr JIApKeld TNG
€KNOVNONG TNG NapoUcoag £pyaciac. XnUavTikn NTAv Kai N ouveliopopd Tou XTENoU Bepvadou kal Tng
BaaiAiknc KapdouTtaoou.

B£Baia, népa anod To akadnudikd unoBabpo, auTr n epyacia BacileTal kar aTnv NOIKNA Kal WYUXOAOYIKN
unooThPIEN TV NAANI®V Kal VEwV PiAwv. Oa nbeAa va euxapioTriow Aoinov, Tov AvasTtdaon, Tov AnunTen,
Tov OpéaTn, Tov Taoo, Tov XpraTo, Tnv A\e€avdpa, Tnv 'EAeva, Tnv ka KaTepiva kai 0An Tnv napéa anod
Tn OXoAn, Tov Anuntpn, Tov Mavvn, Tnv ERiva, Tnv '‘Epon, Tnv Iwdvva, Tn Mavtw, Toug Nikoug, Tov
>aAiBepo, Tov ZnUpo Kal Tnv XpiaTiva.

TEAOG, TNV QUEPIOTN HOU EUYVWHOOUVN OPEiA® O OAN HOU TNV OIKOYEVEIA KAl KUPIWG OTOUC YOVEIG Jou
KwvoTavTivo kal Iwavva kal atnv adeA@r) pou BaoiAikn, yia 0Aa auTtd nou pou €xouv JIDAEE! Kal PoU
NpooeEPav anAoxepa.

XpnrjoTog K. ZUyoupag
NoguBpioc 2017



>TouG yoveic pou, KwoTa kal Iwavva
Kal aTnv adep®n HJou BaagiAikn,

yia Tnv aAnBiviy kai avidioTeAr ayann Toug!
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NMEPIAHWH

H napoloa OJINAWMATIKN €pyacia npaydaTteveTal To Ke@AAaio Tng MapakoAoUBnong Tng AOMIKNAG
AkepaldTNTag Twv TexvikwV ‘Epywv kal Aopikwv Kataokeuwv, yvwoTto otn diebvn BiBAioypagia wg
Structural Health Monitoring (SHM). AvaAueTal nwg To SHM agonoigital oriepa oTov KATAoKEUAOTIKO
TOPEA Kal MEAETATAI avaAuTika €vag UQIOTAPEVOG (popéac, Onou n Xprnon HEowv napakoAoudnong
0dnynoe oTnv €Eaywyn XProIWV CUKNEPACHATWY Kal oTn AfWwn €yKalpwv Kal £YKUPWY ano@Aacswy yid
T OOMIKI AKEPAIOTNTA Kal apTIOTNTA TNG KATAOKEUNG. ZUYKEKPIMEVA JEAETATAI KapIvada TUnou bypass-
stack, n onoia BpiokeTal oTo BepUONAEKTPIKO pyooTdaio TnG A.E.H. ato AaUpio.

2TO NPWTO KEPAAAIO napouaialetal o okonodg Tou Structural Health Monitoring kai To nwg oTn onpepivi
€Moxn a&IomnoIEiTal OTOV KATAOKEUAOTIKO TopEa. MapaTiBeTal o opiopog Tou vEou auTtoU niCTNHOVIKOU
nediou, yia Tnv kaTavonon kai Tnv avadei&n Tou onuavTikou Tou pOAOU OE JIa ENOXM NOU Ol NANPOPOPIEC
au&avovTal paydaia kai ol BACEIG DEDOPEVWY DIOYKWVOVTAI.

To OelTepo KeEPAAaIO anoTeAei pia OIEICOUTIKN WATId oTo BewpnTikd UNOBaABpo TnG evopyavng
MapakoAolBnong TnG Aopikng AkepaldoTnTag Twv KaTaokeuwv. AvaAUeTal o TpOMoC HE Tov Ornoio
avtAolvTal Ta oToI¥Eia nou agopolv TOV €KACTOTE HNXAVIKO, aAd Kkal NG €punvevovTal Ta
anoTeAéopara Twv PeTproswy. Eniong, €nyeital enioTnuovika n diadikacia Tou SHM kal n Asiroupyia
TWV OUOTNHATOV KATaypaeng.

>To TPITO KEPAAAIO NApoucialeTal 0 (PopEAc nou £xel emiAexBei yia va PeletnBei, clppwva pe Tn
@i\ogopia Tou SHM. MMpokerral yia kapivada Tunou bypass-stack, nou €xel KATAOKEUAOTEI OTO
BepponAexTpikd epyooTdaio Tng A.E.H. oto Aalpio. O npokeievog Qopeag nIAEXONKE, AOYW Twv
ASITOUpYIKWV {NTNUATWV NOU €ixav NapouciacTel Kal TEAIKA €punveUdnkav kai enAUBnKav pe Tnv
agionoinon TwWv evopyavwv Kataypapwv. 3To &v AOYw KePAAaio napoucialovTal ol UETPROEIC Nnou
npayparonoinénkav UoTepa and Tnv OAOKANPWON Twv £NIOKEUwWV. OI PETPNOEIC Nou napabETovTal
anoTe\oUV anoTEAEOUA WEAETWV TOU Kuplou Baaiheiou Tkika, kaBnyntr oTn oxoAry Aypovopwv Kal
Tonoypagpwv Mnxavikwv Tou E.M.M.

AkoAoUBwG, OTO TETAPTO KAl OTO MEUNTO KEPAAAIO UAOMOIEITAI, N AVAAUTIKI| MPOCOMOIWCN TNG
Kapivadag, Ke Tn Xprion Tou Aoyiopikou ADINA kal n napouaiacn Twv anoTEAEOUATWV ano TIC avaAUoEIC
nou dievepyndnkav avTioToixa. O anwTePOC OKOMNOC auThG TNG anoTunwong ival n kaAUuTepn duvar)



NPOCEYYION TWV TEXVIKWV Kal SOMIK®V XapaKTNPIOTIKWV TNG KATAOKEUNC Kal n NARpNG Katavonaon Tng
OUMNEPIPOPAG TNG OE GUVONKEG AeIToupyiag kai Jn.

TEAOC, 0TO EKTO KEQAAAIO NapoucialovTal Ta anoTeAEOUATa anod Tn cUYKPIoN TWV ENITOMOU KATAypapwv
MECW OPYAVWV Kal TWV OTOIXEIWV NOU NPoKUNTOUV anod Tn NPOgopoinan Tou gpopéa ato ADINA Kai TIg
avaAUoEeIC nou &yivav O auTo TO AOYIOUIKO. AKOWN, ava®EPOVTal Td YEVIKOTEPA GUHUNEPACUATA NOU
e€ayovTtal and Tnv napouca epyacia kal avadelkvUeTal O Kaipio¢ poAog Tou SHM onuepa kai n
avaykaiotTnTa Tou.
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ABSTRACT

This diploma thesis focuses on the Structural Health Monitoring (SHM). The main aim is to analyze
how SHM is currently utilized in the construction industry. The existing structure concerning the use of
monitoring sensors and others specified methods of monitoring are evaluated. Thus, significant
conclusions and timely and valid decisions about the structural integrity of the construction are
achieved. In particular, a bypass-stack, which is located at the thermoelectric power plant of PPC in
Lavrio, is evaluated.

The first chapter presents the purpose of Structural Health Monitoring and the way it is currently
utilized in the construction field. In this chapter, this new scientific field for civil engineering is defined
in order to outline its role. At this time, data sets become larger and more complex and databases
need to store and manage this data sets.

The second chapter elaborates on the theoretical background of the instrumental structural health
monitoring. It analyzes the way that engineers collect data and how the results of the measurements
are interpreted. Also, the SHM process and the operation of the recording systems are considered in
detail.

The third chapter deals with the construction which is selected to evaluate, according to SHM’s
philosophy. This is a bypass-stack chimney, which has been built at the thermoelectric power plant of
PPC, in Lavrio. This construction was chosen because of the operational issues that were presented
and eventually resolved by the use of instrumental records and monitoring. This chapter shows the
measurements which were made after the reparation of damages. These measurements are the
results of studies conducted by Mr. Vassilios Gikas, who is a professor at the Scholl of Rural and
Surveying Engineering of N.T.U.A.

In the fourth and fifth chapters, the analytical simulation of the chimney is carried out. For that
purpose, ADINA software is utilized and the results obtained from the analysis are presented. The
ultimate purpose of this simulation has to do with the best way in order to approximate the technical
and structural features of construction and to fully appreciate its behavior in operating and non-
operating conditions.

Finally, the sixth chapter presents the results from the comparison between instrumental monitoring
and the data that was obtained from the simulation and the analysis in ADINA. Furthermore, general
conclusions from this diploma thesis are considered and SHM's current key role and its necessity

are highlighted.



