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MPOZKAHZH MNAPOYZIAZHEZ AIAAKTOPIKHE AIATPIBHZ

NEPIAHWYH

Mpokeipévou va BeAtiwBei n aogdAeia Tou odikoU SiktUou, eival onuavTiké va didetal Bapog
OTIG KPIioINEG UTTOBOPES TOU, HIa aTTd TIG OTToiEG €ival ol ofjpayyes. O1 orjpayyeg BswpouvTal
OUVBETA KOIVWVIKO-TEXVIKA cuaTriparta. H gwTid Bewpeital To onuavTIKOTEPO KPICILO YEYOVAC
yia TNV ac@dAeia Twv odIKwv onpdyywy. ‘ETol kal PETG aTTd Ta KATACTPOPIKA ATUXAMATA OTIC
AAtreig ata tEAn g dekaetiag Tou '90, n ouompuatkh diadikacia g aToTiunong
EMKIVOUVOTNTAG £10AXBN YIa TNv e€ao@dhion evog uwnAOTEPOU ETITTEDOU QOPAAEINS TWV
onpdyywv. Mapd t onuavtikr TPoodo Tou £XEl CUVTEAETTEL, €ival aKOuN au@IoBNTACIKO TO
KQTG TTOoOV N epapuoyr| otrolacdrirote peBédou amotiunong eMKIVBUVOTATAS £ival Ikavr) va
e€ao@aAioEl TNV ETOINOTNTA TOU CUCTANATOG TNG OAPAYYAS £VAVTI ATUXAPATOS TTUPKAYIAG.

H avaokétnon g oxenkhg BiBAloypagiag avéSeiEe To yeyovog OTI GNUAVTIKES
TTAPAPETPOI YIA TNV AC@AAr AEITOUPYIQ TOU CUCTARATOS TNG OriPAYYOG EPTTEPIEXOUV ONHAVTIKY
apeBaidtnTa. Av Kal QuTéG O TrapdpETPOl SiadpapaTifouv oNUAvTIKG poAo oTnv amddoan TG
onpayyag oe éva Kpiolho yeyovog, ol TpExouoeg UEBODOI Spouv OF HIO VIETEPUIVIOTIKA
TTPOCEYYIOT, QYVOWVTAG £TO1 TIC ABERAIOTNTES AUTEC.

MNa va avriyetwrioel auté 1o {iTnua, n Tapoloa diIGakTopIKA SlaTpIRr TapoucIGle!
pia véa uEB0BO TTOTOTIKAG ATTOTIUNGNG ETTIKIVEUVOTNTAG, TToU ovoudZeTal SIREN, pe otéyo Thv
gvioxuon Tng QTroTiuNonNg TNG ETKIVOUVOTNTAG TWVY 0BIKWY ONPAyYwv OXETIKA LE TO aTuXuaTa
TUPKayYIdg KaTd T AsiToupyia Toug. H OTOXQOTIKA TTpootyyion TG WeBOdou WETPIGTE! TIC
TAAVeG TTOU TTPOKUTITOUV Omd TIG TAPASOOIOKEG HEOOGSOUG. ETITAéOV, TPOCQEPE! TN
duvardTnTa €EETACNG TNG KPIGILOTNTAG TWV TTAPAMETPWY, N oTroia BonBd Toug avaAuTEG Vol
EMAEyoUuv TPOOBeTa PETPA ao@aleiag, av autd xpelooTtel. Me Tov TpOTTO QUTO, N
EMIKIVOUVOTNTA TNG ORPOYYAS PEIWVETAI TOOO XapunAd 6o Aoyikd eival duvatév. H péBodog
SIREN e@apuéleral og umdyeia aaTikr) o8IKA oApayya Katd TNV Wpea aiXUAS.

EmimAgov, n mapoUoa didakTopikr diaTpiBh porteivel T EBodo EVADE yia Tn otipién
Mg Oladikaoiag Ayng aTToPAcEwWY yia TNV €MAOYH PETPWY TUPACQPAAEIOS OTIC ODIKEC
onpayyeg. H p£Bodog evowpaTwvel TG SIOPOPETIKEG ATTOWEIS TWV EVOIAQEPOUEVIIV LEPWV EVLD
glodyel évav KatdAoyo Pe Ta ONUAVTIKOTEPA KPITAPIO TTOU Eival TTOAUTIMG WOTE va KPIBEi n
KOTOAANAGANTO TWV emAEYPEVWY PETPWY. Z€ QvTIBEON MPE TIG TPEXOUGES TTPOOEYYIOEIS, N
KOTATagN Twv €VOAAGKTIKWY AUCEWV £pxeETal w¢ KaTavopr] avri yia pia oA kartdragn,
TAPEXOVTAG OTOV avaAuTh TTAOUCIOTEPEG TTANPOYOPIES Yia TNV £TIAOYH Tou KOTAAANAGTEPOU
METPOU avdAoya WE T XOPOKTNPIOTIKG TnNG e€etaldpevng orfpayyas. H xpnoipotroinon g
HEBGBOU TTapOUCIGZETal HECW EQAPHOYNG TNG OE MIO TUTTIKF) EUPWTTAIKA CRpayya.

Ta amoreAéopata auTrig TNG SISAKTOPIKIAG EPEUVAG TTAPEXOUV HIC VEX TTPOGEYYIOT Vi
™ BeATiwoN Tou £MITTESOU OOPAAEIAE Twv OBIKWY ONPAYYWY Kal Of TTapayOueves péBodol

MTTOPOUV Va EQappoaTolV o OAOUS TOUG TUTTOUC ONPAYYWY.
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MPOZKAHZH NMAPOYZIAZHEZ AIAAKTOPIKHZ AIATPIBHZ

ABSTRACT

With a view to enhance road network’s safety, it is crucial to focus primarily on its critical
infrastructures, one part of which is tunnels. Tunnels are regarded as complex socio-technical
systems. Fire is the foremost critical event for road tunnels’ safety. Therefore, risk assessment
was officially introduced for ensuring tunnels’ level of safety after the disastrous trans-Alpine
accidents in Europe in the late 90s. Despite the significant progress, it is disputable whether
just applying any risk assessment method is capable of ensuring preparedness against a fire
accident.

The review of the relevant literature emerges the fact that important parameters for the
safe operation of the tunnel system have significant uncertainty. Although these parameters
play a key role in tunnel performance, current methods act on a deterministic approach ignoring
thus their embedded uncertainties.

To address this issue, this thesis presents a novel quantitative risk assessment method,
named SIREN, aiming at enhancing road tunnels’ operational risk assessment regarding fire
accidents. The stochastic-based approach of SIREN mitigates the fallacies arising from the
traditional deterministic methods. Furthermore, the proposed method offers the possibility of
examining the parameters’ criticality, which assists safety analysts in choosing additional
safety measures, if needed. In this way, the tunnel risk is reduced to as low as reasonable
practicable. The SIREN method is illustrated through the case of an urban underground road
tunnel during rush hour.

Furthermore, this thesis proposes also the EVADE method in order to support the
decision-making process towards the selection of fire safety measures for road tunnels. The
method incorporates diverse stakeholders’ views while it introduces a list of the most
significant criteria that are valuable to judge the appropriateness of selected measures. Contrary
to current approaches, the alternatives’ ranking comes as a distribution instead of a single
number providing the decision-maker richer information for selecting the most suitable
measure(s) according to the specific tunnel’s situation. The utilisation of the method is
presented through an illustrative case of a typical European tunnel.

The results of this research provide a novel approach for enhancing the level of safety

of road tunnels and the produced methods can be applied in all types of tunnels.
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