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Editorial

MeT& amd pix pey&An mepiodo 6mou n mavdnuia COVID-19 €ixe OUCINOTIKG «TTaYMOEl» OAEC TIQ
KPIOIUEG OPaoTNPIOTNTEC OGAG Kol amopaoelg, omd Tnv opx Tou 2021 n eAANVIKA KOIVWVIt
EMOTPEPEI OTADIKKE OTNV KAVOVIKOTNTAK. Madli ue auTh TNV EMOTPOPN, TO 1° AgATiO TWV ONPA&YYWY
TOU 2022 YOIP&IETOI TOX VEX, TIG EKONAWOEIQ KO TIG EEENIEEIC 0 BEUATH KATXOKEUWV ONPAYYWY KAl
uTToYEiwV EpYwV.

270 TeUX0C auTO MXPOUCI&L{OVTaI O TTIPOCPATES EKONAWOEIC TTOU EyIvav ammd TNV EAANVIKA EmiTpomA
Inpdyywv Kol Yrmoyeiwv Epywv Kal €miong undpxel EVOC MIKPOC KMOXXIPETIONOC 0€ Evar GTTOUdGIO
0&oKkaNo, ToV axeivnoTo MadAo Mapivo ou €puye amd KOVT& JaG. Tnv idic oTIYUA TOPOUCIGIOVTXI
T KOpIax Epya onpayywv mou KaTookeudlovtal f Bpiokovtal unmd dnuomp&Tnon oTnv EAM&OO pe
1DI0iTEPN PVEIR 0TNV MPAUUA 4 Tou PETPO ABNVMV YIG TNV OTTOIC UTIXPXEI N XVAAUTIKA TTXPOUCIXON
NG, OMWC EMONG KXI TK TEAEUTKIG VEX GO TNV TTOPEIX TWV €PYNOIDV. AKOUX, TO AEATIO YOG
QINOEEVET Eval TTOAD eVOIPEPOV EMIOTNUOVIKO GpBpo Twv M'ewpyiou et al., To 0moio G’OXOAEITOI PE TO
(ATNUQ Tou BEATIOTOU OXEdIOUOU TWV PHETPWY TTPOUTIOOTAPIENG TOU UETMTIOU EKOKAPAS ONPAYYWV.

Ei0IkO a@iépwua mepIAUBAVETOI OTN ToPOUOK €KOOON PE OVOAUTIKEG TANPOPOPIEG VI TO
Maykdouio Zuvédpio Znpdayywv World Tunnel Congress (WTC2023) nou Ba d1e€axOei oTnv ABAVK
10 2023. H av&Anwn Tou eival iowg pice armd TIG yeyohiTepeg emTuxieq TNG EEXYE ko mA€ov
BpIoKOPKOTE UMTPOOT& OTNV MPOKANGN yia TNV &PTIX opy&vwaon Tou. HAn, amd TI apxEG MapTiou
Eekivnoe n mepiodoc uMOBOAAC TwV TEPINAWEWY Tou ouvedpiou n omoia Ajyel oTo TENog Maiou Ka
€T0OI 0TO TEUXOG MOC VIVETKI N TIEOUCICON TWV BACIKWYV OEUATIKOV TTEPIOXWV TTOU KOAUTITOVTOI KXI
OivovTal OAEG OI KPIGIPES NUEPOPNVIES VIO TOUG CUMMPETEXOVTES / XopnyoUc Tou cuvedpiou.

Aev pmmopolpe va KAeiooupe auTO TO TEOXOG E&exvvTag Opwg OTI dieEyeTan Evag MOAEUOC. Ta
umtoyeIx EpYo UTTOOOMNAC YIVOVTOI OKOPO HI POPG Ta BAOIKG KOTAPUYIG avOpOTIWY, YUPVOVTES
TV avBpwndTnTa 80 xpdviae mow. EAmioupe v AEouv ypAyopa ol exBpompa&ieq Ko TOAD
TTEPIOOOTEPO VO TEPUATIOTOUV 01 PPIKOXAEOTNTEC TTOU Biwvel 0 MANBUoUOS TNG OUKPOVIOG.

AKOUO PI POPG VO EUXKPIOTAOW OAOUG TTOU CUVERGAOV OTNV dNUIOUPYIG TOU TTIEOVTOC TEUXOUG
KO 1I01XITEPOL TOUC OUVOOEAPOUC A. ANIpPayKA, A. Tewpyiou, X. MapaxokeuommoUAOU YIo TNV TTOAUTIUN
Bonbei& Toug. TEAOG, vor Bupiow OTI Ol CUVEIOPOPES OAWV OOG UE VEXR, €I0NOEIC, KEIMEVO KO
EMOTNUOVIK& &POPa EivVal TTAVTX TTXPATTEVW XTTO EUTTPOCIEKTN.

Ko avéyvwon!!!

AvOpéag Mmevapdog
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Néa & EkdnAwoeic EEXYE

Exhoyéc yia Tnv avadeign Az EEXYE - Mdiog 2021

Tnv 17 louhiou 2021 OJdievepyndnke n
AmoAoyloTIK | Zuvéheuon Tou amepXOuUeEvoU
A Kol 0T oUVEXEIX 01 EKAOYEC TNG EEXYE yix
TNV avadeiEn Tou véou AX yix Tnv emOuevn
TpleTi (mepiodog 15-7-2021 éwg 15-7- =
2024).

H ekdAAwon €yive oTov avoIKTO XWPo Tou MS
Roof Garden Kol ekel TXPOUCIXOTNKE O
aomoloyiouog Tou amepxouevou AL, &yive
eVNUEPWON VI TNV PEYAAN emTuxix TNG
EEXYE, n omoia emA&ExOBNKe amd Tax JEAN TNG
ITA vix va Odlopyavwoel To TNoykdouio
YUvEDPIO Znpdyywv 2023, véa Tou KA&DOU,
K.&. TauTOXpovar 00BNKe N OUVATOTNTOL VO
EavaouvavtnBolv amd KOVT& Ta PEAN TNG
EmTpomnAg, peT& omd pix PoKkpd mepiodo
OTMOPOKPUOUEVWY, on-line  ouvavTAoewy,
AOYW TWV PETPWV VI TNV GVTIMETOTIION TOU
KOPWVOoioU.

YuvoAik& 40 péln Tng EEXYE wAgiocav yia
TNV Vvéx ekmpoowrnnon Tng EEXYE Ko
eEENEEOV TO 7-peAég AX, KaOWOC Kol Tnv
E€eAeykTikA EmiTpomn.

H ouykpoTNnon Tou AX 0€ OOUG TIPAYUXTOTIOINONKE TIG EMOPEVEG NUEPEG PE TNV OKOAOUON cuoTaON:
Mpbedpoc: NikdAaog Polooog, MeT. Mnxavikog
Avtimpbedpog: AnuATpiog ANIpPayKAG, MoA. Mnxavikog
Fev. MpapuoTéng: XpuodBepig Mapaokeuomollou, MeT. Mnxavikog
Tayiag: Eudyyelog MepyavTAg, MoA. Mnxavikog
EkdOTNG: AvdpEag Mmnievapdog, MeT. Mnxavikog
MéNog: AipiNiac - Mapia Miadéon, MoA. Mnxavikog
MéAog: lwavvng Dikipng, MoA. Mnxavikog

AvTtioTolxa, oTn EEeAeykTIKA EmTpOTA €EEAEYNOQIV OI :
Mévvng Mnokoyigvvvng - MeTaAAEIOAOYOC MNXavIKOG
BiBA MNolta MATPG - MeTOAEIOAOYOC MNXOVIKOG
YwTAPNS Makoyi&vvng - MeTaAAEIOAOYOC MNXaVIKOG
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Zupperoxn EEZYE omv ITA Tunnelling Week - Zemréuppioc 2021

H EEXYE ouppeTteixe otnv ERSou&da == ITA

Inpéyywv (Tunnelling Week 2021) Tne TAA AITES

ITA, ’r] o1l npavumonowlen@ TO kTUNNELLING ONLINE
YenTéuPpio Tou 2021 eikovik (virtual) WEEK CONFERENCE & EXHIBITION

hE amouakpuouévn mpdofaon. XTig 5 -

NUEPEG TNG €kdNAwoONG UMNPEE Evax 20 - 24 September 2021
MPOYPOUUX YEUATO PE TIPOUOIKOEIC,

oulnNTAOEIC A& KO ETTIOTNUOVIKEC QVTITXPAOECEIC YIoK BEPAT OXEDIOMOU KOl KOTXOKEUNG
onPEG&YYWV Kol UTTIOYEIWV EPYwV.

MéAn Tng EEXZYE mpaypaTomoinoav 2 dIGAEEEIG, eV UTTAPXE Kol virtual space Tng EmTponng oTto
omoio alvedpol umopoloay va &pouv MAnpogopieg yiax TNV EEZYE, Tic 0paoTnpIOTNTESG TNG, OAAK
Kol To emepxouevo WTC2023. M0 OUYKEKPIUEVK, O JIGAEEEIG TTOU EyIvav ATV 01 GKOAOUBEQ
(UTTOPEITE VXX TIC OEITE KOAOUOWVTOC TO OXETIKO 0UvOeOu0)L:

Underground Space and Sustainability

Simple Sustainability Matrix

Napoaokeuomodlou X., 2021.
Urban Sustainability utilising
the Subsurface - An example
of Geothermal Energy, ITA

External

Internal

Tunnelling Week, 2021 o con \
Session 5 | 22.09.2021 @il_acus_ & ITA TUNNELLING WEEK  0r. ClRigghemy
. 2.C Thessaloniki East Ring Road (Flyover) Project budget 370m
MTT(XKOYI(XWF]Q l.,, 2021 Total length 13 Km, 4 Km Flyover. 9 Interchanges, 8 Bridges, 3 Tunnels
. Competitive dialogue for PPP contract in progress (bidding offers expected
Tunnels in Greece hereafter - at the end of 2021)

upcoming planned
underground projects in
Greece, ITA Tunnelling Week,
2021
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Eonepida - Online AiGAeEn: Innovations and solutions in Tunnelling (Okt®Bpio¢ 2021)

Me pey&An emTuxioe 01EE&xONKe N dIxdIKTUGKN (online) eomepida mou diopy&vwoe N EEXZYE kau n
Op&oa Néwv Tng (Young Members Group Tn Asutépa 18 OkTwRpiou 2021, ye 6€ua: "Innovations
and Solutions in Tunnelling". H gomepida eoTioioe 0 {NTAPKTA TTOU GPOPOUCAV TNV KXKIVOTOUIX

1 0Aeg o1 dixAéEeig Tou €xouv yivel amd uéAn Tng EEXYE 1 yivovtou o ekdnAwoelg Tng EEXYE eivai
JIxBEOIuEC OTO KMOOETAPIN TRXOOUCIXOEWY I} EKONAWOEWVY OTO Site Tng EEXYE
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KOTG& TNV EKOKOPN onp&yywv he xpnon TBM yia Tn
ueiwon Tou TEPIBXANOVTIKOU TOUG QIMOTUTTWUGTOC,
KOBMG Kol BEUOTA TIPOOTROIGG UTTOYEIWY EPYWV &Td N il O
Oleioduon  UDGTWYV OAAG KOl AOYW  EKTOKTWV i

Ongex
TuNNELLING
Sociry
ouns wamaars

Society (GTS)

Greek Tunnelling Society (GTS) & Young Members (GTSym)

KOTOOTAOEWV TTUPKOYIGG,.

Stefano Anzani, Mnxavikog EmoTAung YANKQV.

O1 TaPOUCIAGEIG TTOU £YIVAV OTO TTAXICIO TNG JIGAEENG

ATV:

Webinar Invitation
elling Society and its Young Members Group

OUI)\nTéQ OTI'] 6|(X)\8£I’] r’]T(xv T OTg)\éXn an 8Ta|p8iaq ! inv 0 join 2 Webinar presented by Mapei on -
MAPEI, ol K.K. A|essandr0 BOSC&I’O, MnXCXVIKéq “Innovations and Solutions in Tunnelling”

Monday, 18.10. 2021

MepIB&ANOVTOG UE €10TKEUON OTQ UTIOVEIG €PYX KA o R

& MAPEI

Speckers information:

Alessandro  Boscaro
has been 3 member of
Mapei since 2007 and
Qurrently hoids the role
of UTT Machanized

.a Tunneling  Market

Manager, based in Milan, maly. Me

Please register at:

graduated from the Politecnico di Tori-
o with 3 degree in Environmental En-
gpineering and 3 specialization in under-
ground constructions. Mr. 805caro has
an international background in mecha-
nized tunmelling with experiences in
several peojects all around the werld,
particularly in sod condioning and

bacifil grouting,
Stefano Anzani joined
Mapei in 2021 a5 a UTT
- - Waterproofing Special-
.’/\ ist and he is based in
*7 ated  from  the

Switzerland. He gradu-
Politecnico di Milano, Italy with 3 de-
gree in Physics and Materials Engineer-
Ing. Mr. Anzani has an international
background in waterproofing enginesr-
ing with contracting companies.

TBM: technological innovations and
solutions for lower environmental impact
Waterproofing: PVC, sprayable and fully
bonded membranes

Brief overview of protection of tunnels from
fire

Opadac Epyaciog e EEXYE: «luvaikeg otn Znpayyormolio» (OKkTwpBpiog 2021)

Tnv Tpitn 19 OkTwPpiou 2021 mPayuaTOTOINONKE N JIGDIKTUGKA ouvavTnon TnG Ou&dag
Epyaoiag Tng EEXZEY yia Tig «[UVAIKEG OTN ZnPAyyoTrTolic. Ta WEAN TNG OUGIOG OULATNOGV YIX TNV
eEVOoXOANON TOUG UE TIC OAPAYYES KOI TOL UTTOVEIG EPYT KOXI CUMPOVNOXV OTO TIAKIOIO TWV EVEPYEIWV
TTou B TTPETEI Vo yIG TNV avarnTux0o0v amd TNV Ou&dog:

1.
2.

> w

YTa0epn ouvavtnon Tng OE MoTe V& TPOXWPET OTO CUVTOVIOUO TWV EPYXOIWMV
AvaTpopodOTNon ToU KGAEOUXTOC VI CUMMETOXA TTPOG TIC YUVAIKES INXOVIKOUC NECW TNG
EEXYE, Tou ANMMX XKYE, Twv QOpPEwV TOU QOXOAOUVTOI ME umOyelx €pyd, KOT& TOv
MOPOBOWVIO TTaPOUCIONG EpYWV onNPA&YYWYV TTOU UAOTTOIEITaI OO TNV OUGOX TwV VEWV (GTS-
ym), G&GMwv EmoTnuovikv EMTPOTOV OUVOQWOV  OVTIKEIMEVWY, KXOWG Kol PEOW
TTPOOWTTIKMOV EMXPWOV TWV TTHPOVTWV JEAWV.

Anuioupyia BivTeo pe BEUQ TN dPAOTNPIOTNTA TWV YUVKIKWV UNXAVIKDV.

MNapouacidoelg Epywv ammd T JEAN TNG OUGOGC OTTIOU EXOUV OTTOXOANOEL.

Juvedpia pe BEuax Women in Tunnelling oto MaykOopio ZuvEdpPIo Znp&yywv TOU EXEI
avaA&Ber Tn dlopyavwon n EEZYE.

YUNOYR OTATIOTIK®WV OTOIXEIWV YIX TN dpxoTNPIOTNTA Kol XA OEpaTar TToUu aipopolv Tnv
TTPOUCIx TWV YUVXIKMV OTN ZNPAyYOTToli.

AVOAUTIKR TTGPOUGIGN TWV OTOTIOTIKWY OTOIXEIWV TTOU EIXAV OUYKEVTPWOET KOT& TO TTPONYOUUEVO
€TOC £XOUV TIHPOUCIXOTET EKTEVC MEOK amd To AeATiou Twv Znpdyywyv (Tedxogl, 2021) To omoio
WTIOPEITE VO UETAPOPTWOETE OTIO EOW.

TéAoG, o1 yuvaiKeg mou aoxoAoUvTai ue Epya anpdyywv mou Ba nBeAav va ouuueT&oyouv otnv OE
N VX GUVEIGPEPOUV LIE TNV EUMEIPIX TOUG Umopolv va ameuBivovtai otnv Ap. Bih MNodrta-MATp«,
n omoia givai n auvroviotpiax Tng OE.
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ExdnAwon - Eopraopdc Ay. Bappapac - World Tunnel Day (Askéuppioc 2021)

H EEXYE ouppeteixe kau @€rog otnv WORD TUNNEL
DAY n omoia mpayuaToTIoINONKE 0TO MAGICIO EOPTUOUWY
™C nuépag TnG Aviag BapBapac. oTic 3 Aekeuppiou
2021. To ouvTovIouO Kai TNV EMPEAEIX TNG EKONAWONG
oamd TmAeupd&g EEXYE €ixav n K&  XpuooBeuig
MNapaokeuomoUlou, Mpdedpog TNG OUGING VEWV JEAWV
KO YPOPPOTENRS TNG EXXZYE Kol 0 K. Nwpyog AOUANKGG, [EREE I B1=Fr

CELEBRATING TUNNELS &

FPOPPOTENRS TNG OUGOOC TWV VEWV PEA®V. H eMNVIKA REREEEERCEIIER AT T
- Pe - » JOIN THE 24HR ZOOM MARATHON
OUMMETOXN «QVOIEE» TIG EKONAWOEIG VIO TNV EUPWITN |
MOIPVOVTAG TN OKUTA&AN amd TIg XWpPeg TNS APPIKAG OE
auTO TO HOPaBOVIO TTOU GpxIoe ord TNV AoTar KOl TEANIKG  [RLARAELY

KOTEANEE OTNV AUEPIKNA. G @-taymas

Kat& Tnv 1 wpa mou gixe otn dikBeon Tng n EAM&O«,
TOPOUCIAOTNKOV: 01 OP&OEIG TNG OMGOOG TWV VEWV
MEADV Kol TO VEO ZupPBoUOAio (Xap& Kohoyepdkn,
lwavvng Balaiog, MNmpyog Boutodg, AnuATpng AiToog,
MNopyog AoUAkag Kol XpuodBeuig MapaokeuormoUAou).
AkOpo UTIAPEXV TTXEOUOCIGOEIC YIX TNV €PEUVNTIKA
opaoTNEIOTNT TWV VEWV EMAVWV PNXAVIKWV OTO
umdyeix €pya (AnuATPNg Mewpyiou, dilimmog Xo6pTng, S - %
MixaA AoTidng kol MNwpyog BouTtodg), ko TEAOG EyIVE N TPOUGIGON TWV Ts)\sumuwv sEsMEewv Viled
TO TXYKOOUIO OUVEDPIO onpayywv Tou Ba A&Bel xwpa oTnv ABAva To Maio Tou 2023 (WTC2023)
ard Tov Mpdedpo Tng OpyavwTikAG EmMTpomAG Tou cuvedpiou, |. Dikipn.

ExdAwon: Aopdaheio 031KV Znpdyywv: Taoeig kKou mpokAfoelg (Acképppiog 2021)

Tnv Néuntn 09/12/2021 mnPAyUATOTIOIRONKE N
OIOIKTUOKA nNuePida pe TiTAO «AopAAEIx OBIKWV n,A,O,Z
Inpbdyywv: T&oeic kol  TPOKAAGEIQ» n  omoix
Ol0pyavwONKe armd TOUG CUUMUETEXOVTEQ (POPEIG OTO
€pyo OAOX «ONIOTIKA Alxxeipion MOPWY Kol EKTAKTWV

Ofwotikn Ataxeipion népwv kat

KOTOOTXOEWV OE QUTOKIVNTOOPOMOUG Kol OJIKEG e e S

2 & A & e autokivntodpdpous kat 06ikés
INpayyeg HEOW €vOG OAOKANPWHEVOU  EUPUOUG e v o (i evis
TEXVOAOYIKOU OUOTAUOTOGY. Sashnp sey sugueis

texvofoyikoU ouoTAPAToS.
0.A0Z -HMRT.

To €&pyo ouvrovitetal amd TO EOVIKO MeTooflo
MoAutexveio pe EmoTtnuovikG YnelBuvo Tov Av. O 0]
Kabnynti k. Kwv/vo  KnpuTtémouho,  evd e "%

ouppeTEXoUV n EyvaTia 006¢, o EKEDE Anudkpitog,
1O MawvemoTAuIo lwavvivwy Kol n eTaipeioc TEKMON.

= EXNA
§.2m4 2020

Me n cuyxpnuarosétnon e ENAGSac kai T Eupwmaikic Evwone

K& TNV DIGPKEIC TS NUEPIDAC TTOXPOUCIAOTNKAV TQ i
amoTeAEoPOTA TOU gpeuvnTikoU €pyou OAOZ, ev umAp&e Kl GULATNON OTPOYYUANG TPOTELNG e
By "H oopdaAeix Twv onpdyywv oOToug €AMNVIKOUG OuUTOKIVNTOOPOUOUG" oTnV  Omoia
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TOPEUPEDNKAY EMIONG EKMPOOWTION POPEWY OAA& Kol 01 uedBuvol yIx Tn AEITOUPYIG Kol TNV
XOPAAEI EANANVIKWV GUTOKIVNTOOPOMWV.

MePIooOTEPG OTOIXEIX VI TO £PYO UTTOPEITE V& OEiTE OTNV I0TOOEAId: hitp://odos.simor.ntua.gr/

ExdiiAwon - Komm Mitag EEZYE (®efpoudpiog 2022)

H ekdAAwon yia Tnv Kot Tng mitag TNG EEXYE yix 1o véo
€TOC TPOYUATOTOINONKE TO amdyeupa TNG TeT&pTNG 23
deBpouapiou 2022 oTnv TAP&GTOXK Tou KapEé MS Roof
Garden otnv 000 ABnvée 1 ko Eppol. HTav piox eukaipio
vo. Bpebolv T PEAN Tng EmTpomAg Kol vow mep&oouv
OTIYMEG OIOKEDHONG KOI XOGAXPWONG, VW TAUTOXPOVA,
EVNUEPWONKOV Yo TNV TIPdodo Tng dlopy&vwong Tou
Maykoopiou Xuvedpiou Znpdyywyv 2023.

H Bpadi& EkAcioe pe Evar EAPPO YEUUO KO TNV KOTTA TNG
mTag. Tuxepog Tng Bpadidg ATav o Mpdedpog Tng EEXYE
K. Nikog Poloooc.

MAnpogopieg yix evleAexn €Aeyxo TNGg MITAG TMPO TNG
KOTIAG e €101kO eEomAIoud ammd Tov Mpdedpo eAEyxovTai
we¢ avakpiBeic. Navra Tuxepoc Niko!!!

To AeAtio Twv Znpdyywv ebxetal otov Niko, dxAAG Kol o€ OAOUG E0GG KOI OTIG OIKOYEVEIEG 0OG, UYEI
Kol K&Oe emTuxick To 2022.

BpdBeuon Akadnpioc ABnvav Ap. X. NapaokeuomotAou (Mdpriog 2022)

H Ap. XpuobBeuic NoapaokeuomolAou, MPAUUATERG TNC
EEXYE, Enm. KaBnyATtpiax oto Univ. of Leeds, TIWABNKE pe
T0 BpaBeio TNg Akadnpicg ABnvav yix 1o §tog 2021.

2TIg 23 MapTiou 2022 oe eIdIkA TEAETA 010 MEyapo TG K
Akodnuiog ABnvav, Tng amoveundnke To PBpapeio A’
T&Eewg OeTik@WV EmoOTNUOY, TNG OIKOYEVEIXG AOUKG
MouUaoouAou, €I1§ uvARNV Tou akaxdnuaikod A. MoldoouAou,
YIOt EPEUVNTIKA €pYaaian aTOV KAGDO TNC MeTaAAEIONOYIGC -
Opuktv Moépwv, yix TNV ONUOCIEUMEVN EPYOOIX TNG
«Analysis of time-dependent deformation in tunnels
using the Convergence-Confinement Method» [Av&Auan
TNG  XPOVIK&  eEapTwuevng  oupmepIpopde  (TNG
Bpaxoualag) yipw omd umdyelx aVOiyNTO (CAPOYYEQ)
XPNOIMOTIOIMVTRG TNV pEB0DO OUYKAIONG-amoTOVWONG»]
(Tunnelling and Underground Space Technology, Vol. 71,
Jan. 2018, p. 62-80).
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Néa Znpayywv Koi Ynoyeiwv'Epywv otov EMadiké Xwpo

Metpd Oeaoohovikng - Mpoodocg BaoikolEpyou

Y10 Booikd6 Epyo TOU MeTpd
OeooaAovikng (oo Néo
210NP0o0POUIKO 2TaOUO w¢ NE
EABeTi) 01 TPEXOUOEG €PYQOIES

oToug 2ToOpolg (EKTOG =g
Bevi(éhou) opopolv Tmv
TOTIOBETNON TWV UTIOAEITTOPEVWV

H/M EYKATAOTROEWV KO
OPXITEKTOVIKWV TEAEIWUATWV.

210 2T0OuO Bevi(€lou eivan og
€EENIEN N TIPOOWPIVA GmOOTIoN
TWV OPXKIOTATWY HE TTXPAGAANAN
OPXKIONOYIKNA OVOOKOPIKA
E€peuva. XTn VOTI mpdofaon
BpiokovTal o€ eEENIEN epyaaieq ATTOPNAKPUVONG TWV UAIKMOV EMIXWONG TPOOTAOING TWV XPXKIOTATWV
Kol 0T Bopeia podoBaon BpiokeTal oe €EENIEN N AVAOKAPIKA EPEUV, KAOWS KOI N KVEYEPON TOU
TTPOOWPIVOU OTEYGOTPOU TIPOOTROING TNC GPXKIOAOYIKAG AVAOKOPAC.

210 Apa€ooTéolo MuAaiag eupiokovTal og €EENIEN OI TEASUTAIEC EPYROIEC TIPOC XITOTTEPATWON TWV
H/M eyKOTOOTGOEWV KOl KPXITEKTOVIKWV TEAEIWUGTWYV. Eiong n o1dnpodpopuikn emdoun Tou Epyou
eival oe pG&on oAokARpwoNG.

Ye mARPN €EENIEN BpiokovTal T OOKIMOOTIKG OPOUOAOYI TwV TPEVWY. KaT& Tn JIGPKEIG TwV
OOKIUGOTIKWV OpouoAoyiwv viveTal Eheyxog amd Toug uredbuvoug Tng ATTIKO METPO agpevog oTa
OUOTAMOTO TWV TPEVWV (TTX O0TO 0UOTNUX TOXUTATWY, KXOWG TPOKEITAI YIX GUTOMOTOTIOINUEV
TPEVR) Kol oTx H/M oUOTAMOTO KAOWS Kol oTn 010neodpouikh emoouf. Emiong eAéyxetau pe
okpiBelo n 6&on Tou TIPEMEl VO OTAUGTG O OUPUOG TOU TPEVOU OTNV GmoB&OPa Twv OTGOPOY,
KOOWC o€ dIXPOPETIKA TIEPIMTWON OEV BivVOIYOUV O XUTOPKTEC TTOPTEG TTOU €XOUV TOTTOBETNOET EKEI.

Emiong, otoug mévre oTaBuolg TnG EmékTaong mpog KoAauopidk, €ivanl oe €EENIEN epyaioieg
TomoBétnong H/M ouoTnuGTwv v oTn o1dNPOJPOUIKA EMOOUA TPOXWPOUV Ol E€PYNOIES
OKUPOJETACEWV TTAGKMV OAGYWV/JIXOTAUPWDOEWY KAOBWG KO KOAWDINOEWY, YEIVCEWY KATT. XTNV
eMEKTOON oUTA N eTaipia AKTQP avadeixBnke avdoxog o€ CUUTTANPWUGTIKO €pyo H/M dnAadn
TNAETIKOIVWVIDV, XOBEVOV PEUPGTWY Kol EAEyxou Uyoug 17,4 ek. eup® (xwpig PMA).

Metpo Oeaoohovikne - Aiaywviopoc NEwv Zuppav

ZeKivnoe o JIywVIOUOC YE TNV KAT&OEoN TwV QPOKEAWV YIX TNV ayop& 15 vEwvV CUPPWV VI TO
MeTpb Oeooahovikng armd Tnv ATTIKO METPO. MPOKEITaI VI CUUTIANPWHGTIKA 0lyOp& TRPEVWV YIx
Vo KOADWEI TIG Gv&YKEG TOOO 0TN BAOIKA YPXUWA 000 Kol TNV EMEKTAON TTPOG KaAapapi&. Ard Toug



https://www.imerisia.gr/taxonomy/term/983
https://www.imerisia.gr/taxonomy/term/4653
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15 ouppoilg o1 6 mPoBAEMOVTXI
Yt TN BOOIKA YPXKUMA, TTOU ETOI
Ba pThoel Toug 24 cupuols, K
ol uréAoimol 9 Ba KXADWouV TNV
EMEKTOON TIPOG  Kahauapid.
01 ouppoi Ba amoTedoUvTal AT
TEOOEPO OXAMOTO EKaoTOC. Ol
ouppoi  Bar  eivan TIAQPWC
auTopaTNg Asitoupyicg (Grade
of Automation 4 - GoA4), ue
Oéon  00Aynong  'EKTOKTNG
Avaykng (EDP:  Emergency
Driving Position) otax 800 GKpo
TOU oupuoU K&l he dUVaTOTNTX
odAynong oe OIMAAR KaTelBuvon. Oa €xouv oUVOAIKO pAKog 50 Ewg 55 m. O eA&xI0TOG aPIOUOG
empBaTV avé oupud Ba gival 450 Kot To €AGXIOTO TOOOOTO TWV KABAPEVWY eMPBATOV Bt iva
TOUAGXI0TOV 20%. Oa TPETEl ETTIONG VO EXOUV TN QUVATOTNTO V& KIVOOVTOI KO 0€ HEANOVTIKG ETTIVEIX
TMAMGTX TOU dIKTUOU. To Uyog Tou dioywviouoU eivai moool 176,08 ekaT. € ue OMNA.

Metpo ABnvav - Mpappn 3, Enékraon npoc Meipand

To 2022 €ivai n XPovI& KOT& TNV OTTOI AVXPEVETAI N TTAPGIO0N TWV TPIWV TEAEUTKIWY OTXOU®WY
NG eMéKTaONG TNG MPauuAg 3 Tpog MelpaI& Kol 01 EPYROIEG UTTKIVOUV OTNV TEAIKA eUBEia: o€ OAX
TO EPYOTAEIC TOU £PYOU.

YToug  otaOuolg &
MaVIATIKO KO
AnuoTik6  O&aTpo
EXOUV OAOKANPwWOET
ol MOVIPEG
enevdloelq and
oKUpOOEUD eV O€F
TPOXWPNUEVO '
ot&dlo  givar ol
OPXITEKTOVIKEQ
epyaoieg 1600 pEoo
oToug oTaOu0oUg
ooov KO ol
OIHMOPPWOEIG OTNV
EMPAVEIX TOU E0GPOUG.

Y10 XT0OPO Melpaid €xel OAOKANPWOET N OKUPODETNON TOU KUPIWG oTaOU0U Kol gival oe eEENIEN N
EKOKOPN KOl TIPOOWPIVA avTIOTAPIEN TNG €10000U 3. Emiong, mpoxwp& N okUpodETNON EVOIKUECWY
TTAGKQ@V €1000WV KXOMC KOI N KATXOKEUR OXPXITEKTOVIKWV TEAEIWUGTWY OTOV KUPIWG oTaOUO. TEAOG,
BpiokovTal og €EENIEN NAEKTPOUNXAVOAOYIKES EpYaaieq oTa emMTedn -1, -2 Kl TOTTOBETNGN aywyoU
eEayWYNG EPQ OTO €MITIEDO TWV XITOBAOPWV.
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‘Epyo Enéxraong Aew®. Kopung

H enéktaon Tng Aewpopou Kiung Ewg Tnv €BvikA 000 TPOKeITal va OIEUKOATVEI TNV TIPOGROON
OPKETWV OAUWV TNG BOpeIng ATTIKAG 0TNV €BVIKA 000 KO VO ’ITOCUUPOPNGCEI TO TOTIKO OIKTUO TRIWV
ONUWV Kol TNV €000 Tng ATTIKAC Od00 mpog Tnv MAGE. To £€pyo apop& OTNV TPWTN EMEKTOON UE
v omoia n  ATTIKA 000¢, 18 xpovia PETG TNV OAOKANPWON TNC MEYOAWVEI KOl Gpops OTNV
enméEkTaon TNC Aewpopou Kiung amd Tov op®vupo aviadredo koppBo uéxpl Tnv EBvikA 006 oTov
avioonedo kKOUPBo Kahuptakn otn AukdBpuon.

v 15 o IHE TR

PAKIEIOIATIIRHI s 5

AvaBETouoa Apxf Tou €pyou €ival To uTtoupyeio Ymodoumv Kol MeTagop®v. To KOOTOG Tou Epyou
pe OMNA givau 352,3 ekaT. € (284,3 ekaT. € xwpig OMA) kan To oxAua TEPNA - AKTQP - INTPAKAT
avadEixOnke MPoowPIvOg PEINdOTNG TOU, UE EKTIMWUEVO XPOVO KAXTAOKEUNG Toug 48 pAveg amd Tnv
UTTOYPOPN TNG OXETIKAG oUpPBaONG. YIIAPXEI GKOPO dUVATOTNTO KATKOKEUNS/ OAOKANPWONG TOU
A/K KaAupTaKn, mpoldmoAoyiopol 32,53 ekaT. € (ue OIA), To omoio OUWC KITOTEAET AVTIKEIUEVO
oOupBaaong mpoaipeong.

To &pyo mepIAGUPBGVEl TN PEAETN KOI KATXOKEUR TWV K&TWO!I:

i. OhokANpwon Twv Epywv otov A/K alvdeong Tng Aew®. Koung pe Tnv ATTIKH OAO.
ii. ‘Epyo avoliktAg odotoliag ard Tov A/K oldvdeong Tng Aew®. Koung ye Tnv ATTIKH OAO uéxp!
TNV X.0. 0+360 mepinou (vOTIO GTOUIO OAPAYYXG)
iii. ZApayyo umtoyelag dIGvoIEng (evOelkTIKOU uAKoug 1,25 km mepimou).
iv. ZApayyx dI& TNG pueBddou ekokaPpNC Kol emaverixwong (Cut & Cover) (evdelKTIKOU PAKOUC
1,15 km mepimou.)
v. Epyo avoIKTAG odoToliag ueT& To MEPag Tou Cut & Cover péxpl Tnv X.0. 3+700 mepimnou, 6mou
apxiel n meploxn emppong Tou A/K KaAupTaKN.
vi. Noimé ouvod& Epya.
Vii. HAEKTPOUNXOVOAOYIKESG EYKATAROTGOEIG UTIOYEIWV TUNUATWY
viii. Epyaoieg mpaoivou.
ix. MpoowpIvée MXPAANKYEC 00WV KO KUKAOPOPIGKES pUBNIoEIC KATA TNV OIXPKEIX KATXKOKEUNG.
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Zipayya KAgiooipog

Ye dnuompdTnon PpiokeTal To €pyo: «KarTaokeun Emapxiokic 0000 KaoTopide - MToAepaidag
Atovag: TuAua péua KoToupn - Opioc Nopol Kolavng ue onpayyos otnv KAsicolpor, e
avaBETouon apxn TNV Eyvaria 086. To k6aTOg Tou €pyou avéEpxeTal oTa 71,08 ek. € pe OIA Kal
eival evtaypévo oto Emxeipnoiokd Mpoypaupa AuTikAe Makedoviag 2014-2020 (EXMA).

AVTIKEIJEVO TOU UTIOWN €PYOU GIMOTEAET N TMANPNG KATAOKEUN TNG &PTNPIRG TNG VEXS EMapxIakAg
0000, Mou evI&ooeTal oToV 0JIKO GEova KaoTopidic — MToAepaidag. H apTtnpia Exel uAkog 10,4
km, pe OUVOMKO TTAGTOC XOPOATOOTPWHEVOU 0000TPWUATOC 8,0m, TIEPIAXUBAVOVTAG, Mtk AwPido
Kukhopopiag TAGTouc 3,75m ava kaTelBuvon Kol emmAEov Awpida kaxBodRynong mAGToug 0,25m
27O TTAKIOIO TOU £PYOU TTPOPBAETETKI N KATOOKEUN:

i. Teoo&pwv (4) 100TedwV KOUPBWV
ii. Tng onpayyog KAsioolpag, dIMAAC KaTelbuvong pAkoug 1.365m, pe oApayyo JIGPUYAS
1.383m
iii. piag (1) yépupag (péuatog Kwtoupn), uAkoug 34,6m mepimou,
iv. ouvodwv Epywv dixBG&oeswy, KTNPiwv EAEyXoU, oUVOECEWV PE UPIOTEUEVO 00IKO DIKTUO.
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NadAoc Mapivoc - AmoxaipeTiopoc o€ Evot AKOKaAO

Fp&pouv or:
Xpuaobdbeuic MoapaokeuomouAou, Em. KabBnyntpia, University of Leeds, Hv. BaoiAeio
lwpyog AoUAkag, Project Design Manager, Strabag, Hv. Baoileio

Me pey&An BAIpWN Ko oI AOTTn A&Baue Tnv €idnan Tng anmmAeiog Tou Nadlou Mapivou, OudTIHOU
KaBnynTA Tou EBvikoU MeTodBiou MoAuTexveiou, Tov epaouévo OKTORPIO.

0 KaB. Mapivog ATav diebvole pAung KadbnyntAg TexvikAg MewAoyiag, epeuvnTAg, aveEXPTNTOC
oOupoulog pnxavikog kol mpwnv Mpdedpog Tng Aiebvoic Evwong TexvikAg Mewloyiag. AlETENECE
puéAog Tou AY Tng EEXYE oTo diGotnua 1999-2005, ev yia To diGoTnua 1998-2001 diaTéAeoe
Kol Mpoedpog Tng EmTpomAg. To MPwTOoMopIKkO TOU €PY0 OTN TEXVIKA YEWAOYIX, KXI IDIITEPK OTNV
onpayyotmolix oe oobeveiq eTepoyeveic Ppox®delg PGleg, O TOPOMPEIVEI HIX OVEKTIUNTN
KANPOVOUIG VIO TIG HEANOVTIKEG YEVIEG TWV «ONPOAYYGOWV» KOXI TWV YEWTEXVIKWV UNXXVIKWV.

O MadAog, 6Mwe NBeAE va Tov amoKXA0OUV 01 OTEVOI TOU OUVEPYATEG, DIETEAEOE KaONyNTAG TEXVIKAG
lewAoyiog oto EBVIKO MeTodB10 MoAuTeXVEID YIa TTOAMG XPOVIa, KAOBWGS EMONG K&l EMKEPAAAG TOU
Topéa FewTeXVIKAG TNG ZXOAAG MOAITIKOV Mnxavikwv. YITAPEE 10pUTIKO PMEAOG Ko AIEUBUVTAG TOU
METOMTUXIGKOU KOKAOU omoudwv (AMMY) «ZxedIaopog Kol KaTaokeun Znp&yywv Kol YToyeiwv
‘Epywv» armd To 2001-2004 ko To 2006-2008.

Exopoun ANMMZ EMIN - AexéuBpiog 2010

O1 @oITnTéC TOU, TIOU [BPIOKOVTOI OE TOAUGPIOUON ONUOVTIKG YEWTEXVIKE KOI UTIOYVEI EPYa
TTOYKOOMIWG Ko oTnNV EAM&OQ, amoTedolv {wvTavA omddeIEn TNG EMITUXIOG TOU WC EKTTAIOEUTIKOG
KO JEVTOPOC KO ETTIMEVOUV VO TOV XITOKGAOUV AGOKOAO E «A».

10
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O MNoadlog ATav emokEMTNC KoabnynTAG OT TUAMOTR YEWAOYIG TIOAM®V  EUPWTTRIKWY
TTAVEMIOTNPIWY, ONUOGCIEUcE TTOAUKPIOUES TEXVIKEC epyaoiec Kol UEAETES, 10IXITEPX YE TOV Evert
Hoek yix Tn Onuioupyiax kol Tn BeEATiwON TOU TOU CUOTAPGTOC Ta&IvOunong TN Bpoaxoudlog
Geologic Strength Index (GSI). To 2013, miuAGnke ye 10 Chevalier de I'Ordre des Palmes
Académiques amd Tn YoANIKA KUBEPvVNON YIa TNV EEXIPETIKA MPOOPOPG TOU OTNV EKMTAIOEUON KAl
TNV eMOTAPN. XTI 8 OKTwPPIou 2021, peTa&l Twv MOM®WV GMwV BpaBeiwv Tou, o Nadlog opioTnke
Enimipoc Npdedpog Tne IAEG karé Tn didpkeia Tou ouvedpiou EUROENGEO 2020.

Tot GUNUTINTAPIX PO OTNV OIKOYEVEIR, TOUC PIAOUG, TOUG CUVAOEAPOUG KOI TOUG HaONTES Tou Kab.
M. Mapivou.

O yog Asiel MoAC...

0O KaB. Mapivog oe dpdon, mopadidovrag Tn OIGAEEN Tou oTo mredio - EAMAGOa 2015
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Emotnpoviko Ap6po

BéATIOTOC OXEDIGPOC PETPWV TIPOUTTOOTIPIENC TOU PETWTIOU EKOKUPRC ONpayywv

Optimal design of the tunnel face pre - support measures

FEQPTIOY A.
FEQPTAKOMOYAOZ T.
AIAKOYMH E.
MAAANAPAKH A.

MNEPIAHWH: H napoloa epyaoia eEeTdlel TOV
BEATIOTO YEWMETPIKO OXEDIKOUO TWV HETPWV
mPOUMOOTAPIENG TOU METWITIOU EKOKXPNAC OE
TEPIMTWOEIC OUUPBATIKAG O1GvoIENG onpd&yywy
bME  XpNon OPTIPEAGC OOKMV  TIPOTIOPEING
(forepoling umbrella) A AYKUPWOEWV PETMTIOU
and uahovnua (fiberglass nails). Zkomog Tou
BEATIOTOU OXEDIOUOU CUTWV TWV PETPWYV, EIVAI
N €EXoPA&AION TNC OTAOEPOTNTAC TOU PJETWITOU
EKOKOQPAG, ME TNV TTAKTWON GUTMV OTOV UYIEG
TMAPNX TG Bpoaxoualag Eumpoobev  Tou
METMTIOU EKOKAPAG KOl TNG EQGPIKAG OPAVOQ
(u&log) mToOu Teivel va oNloBnoel TIPOC TO
EOWTEPIKO TNG ONPAYYXG.

ABSTRACT: The present study, investigates
the optimum design of the tunnel face pre -
support by using forepoling umbrella or
fiberglass nails, in cases of conventional
tunnel excavation. The optimum design of the
tunnel face pre - support, aims to stabilize
the tunnel face by anchoring the tunnel face
pre - support measures in the fresh part of
rock mass in front of the tunnel face and out
of the wedge that forms in the tunnel face and
tends to slide inside the tunnel.

1. EIXArQrH - NEPIrPA®H EPTAZIAZ

Y& TMEPIMTWOEIG TTPOUTOOTAPIENS TOU PETMTIOU
EKOKOPNG ME OPTIPEAG: OOKWV TTPOTIOPEING
(forepoling umbrella) A AYKUPWOEIG PETMTIOU
anmd uaAdvnua (fiberglass nails), 6a mpémnel va

eEQOPOAILETOI N amoPXITNTN  KXT& UAKOG
MGKTWON OGUT@OV  OTO UYIEG TUAMG  TNG
Bpaxoualog  Eumpoobev  TOU  UETWITOU

EKOKOPAG KOI EKTOG TOU €JGPIKOU TIPIOUOTOG
TTOU OXNMOTIlETaI EUTPOC auToU. H M&KTWwoN oe

MeTaAhelohdyog Mnxavikog PhD, MSc, E.M.I.
MeTaAeioAdyog Mnxawvikoe MSc, E.M.IM.
Aypovouog Tormoyp&pog MSc, E.M.IM.
MoAiITiIkdg Mnxavikog MSc, E.M.IM.

QUTA TNV UuyIR Teploxn, Ba eEaopalioel TNV
0pBR AsIToupyick TWV  TTPOGVAPEPOEVTWY
METPWYV, METURIBAIOVTOC T POPTIK O GUTA
TNV TEPIOXN KOl Olyoupa HEIOVOVTOG TNV
mOavVOTNTK OTOXIOG KOl KXTPPEUONS TOU
METWITOU EKOKAPAG.

H eKTiuNGN TWV YEWUETPIKOV XKPAKTNPIOTIKOV
QUTAG TNC EDQPIKAC OPAVAG TTOU OXNUOTICETI
EUnpoobev  TOU METWOTIOU EKOKAPAC, EXEl
EPIYPGPEl amd TNV ePUPPOYn TNC Bewping
oIAd0 pe TNV PEBOOO OPIGKAG 100PPOTHNG
(Anagnostou and Kovari, 1994), 6mou TO
METWTIO Oa €xel TNV OUOUEVEDTEPN YWVIX
oANioBNoNG (Werit) VI TO PIKPOTEPO CUVTEAEOTA
euoTdOeiag (SF). EmmpooBETwe, n MEYIOTN
anéoTtaon emppoAq (L) (IxAuo 1) mou
avanTiooeTal  EUmMpooBev  TOU  PETMTIOU
EKOKOPAG Ko KxBOPILel TO EAGXIOTO UAKOG TWV
METPWV  mpoUTooTAPIENG TOU  METQIIOU
EKOKOQNG, MTMOPEl va KaBoploTel amd TO
Tpioua OAioBnong mou meplyp&Pel N Bewpia
Rankine ouvapTAOEl TNG YWVIKG E0WTEPIKAQ
TPIBAC Tou ed&pouc (¢), Omou Ba cuuPel
ONiGBnon TOU TIPICUGTOG PE EOWTEPIKA YWVIX
w =45°—@/2.

— L —‘

Dopda Atdvoing w " Wot

Kokadig

|

2xnuoe 1. Mpioua oAiocbnong UETWITOU EKOKXPAG
Ko EAGXIOTO amaiToUuevo Unkog (Lcr) otoixeiwv
mpolnooTApIéng.
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JANEPOG  MI  OUVABNG  TIPOKTIKA  TIOU
ePaPUOleTal OoTOV OXEDIONO oNP&YYWY, EIVQI
n eEaopahion MIOG TEPIOXAG
oMNAoETIKEAUYNG HETRED TWV OUVEXOUEVWYV
METPWV mpoUmooTAPIENG TOU  UETWTIOU
EKOKOPNG, TNG T&ENG Twv 3 ~ 4m, WOTE VO
KOAOTITETOH TO B&OOC TOU TTPIOPATOG TIOU TEIVEI
Vo OANIOBAOEl. X& OPKETEQC TEPIMTMOEIQ
oobevole Bpoxoualog, €xel omodeixTel OTI
QUTO TO HAKOG GAANAOETIKEAUWNG WETOED TV
oToIXEiwV MPOUTIOOTAPIENS EIVOI PN GTTODOTIKO,
ME OTOTEAEOUO VO TIPOKOAEITOI N KATGPPEUON
TOU METMOTIOU EKOKOQPAG KOOI N TXUTOXPOVN
ooToXion Kol €EOAKEUON TWV I0IWV TWV OTOIXEIWV
npounooTApPIENC.

H mapoloa Epeuva EeTGLEI TNV EUCTAOEIN TOU
METOTIOU  EKOKOPAG Kol Tov  BEATIOTO
YEWUETPIKO oxe0IOUO TWV METPWV
mpolmnooTAPIENG auTol, PEOW TPISIKOTATWY
apPIBUNTIKOV  avoADoEWV HPE  TOV  KMOOIKX
memepaopévwy  oToixeiwv  Simulia  ABAQUS.
Mé&ow TwVv avaAloEWV XUTWV, €iVail EIKOAO VX
YIVET TTPOCOMOIWoN TWV METPWV
POUMOOTAPIENS TOU METWTTOU EKOKXPAC KATW
ommd  JIKPOPETIKEG  OUVONKEG  EVIATIKAG
POPTIONG KOl PNXAVIKOV THPXUETPWY  TOU
EKOKQTITOUEVOU YEWUAIKOU, WoTE Yot
OlmOoTWOEN Mol €ivail N EMPPON QUTWV TWV
MTOPXUETPWY OTO OMXITOUUEVO MAKOG TNG
mpoUTooTAPIENG TOU HETWITOU  EKOKAPAG.
JUYKEKPIPEVD e€eTGlOVTXI TIEPIMITMOEIG
mPoUTOOTAPIENG TOU PETWITOU EKOKOPAG EITE
ue oumpéAa dokwv Tpomopeiag (forepoling
umbrella), €iTe Y& AYKUPWOEIG PETOTIOU IO
uaAovnua (fiberglass nails), 1600 yix pnxég
000 Kol yiax BoBIEC EKOKAPEG Ot COOEVEIQ
Bpoxopalee, OMOU KPIVETAI OVAYKXIX N
mPoUTOOTAPIEN TOU YETWTTOU EKOKAPAC.

Mo TNV e0peon Tou BEATIOTOU PAKOUG TWV
OTOIXEIWV nmpoUmooTAPIENS yivETO
OUOTNUOTIKA KOTOYPOPA V& EVATTOPEIVOV
MAKOG oTolxeiou TmpoumooTAPIENS, a) TNG
e€wonong (Un) TOU YETOTTOU EKOKOPASG b) TNG
QVOATMITUOCOPEVNG KOUMTIKAG pomAg (M) Twv
OOKWV TTPOTTIOPEIG K& C) TNG GVATTUGCOUEVNG
ePEAKUOTIKAG TA&ong (Py) OTIC QYKUPWOEIG
uetwmou TOmou fiberglass nails. Xto onueio
OToU  KaToyp&PeTal poydaia &vodog Twv
poavapePOEVTWY PeyeBWVY o ouv&pTnon e
TO evamOMEIVOY  TUAUG  TwV  OTOIXEIWV
TPOUTOOTAPIENG TOU PETWITOU EKOKOPNAG, EXEI
TTPOKANBET BOTOXIO TOU HETMTTOU EKOKXPAC KA
OUVETTWG TO PETPO TIPOUTIOOTAPIENS TTOUV VO

€ival ASITOUPYIKG KOOI TO MAKOC QUTO ovd
efeTalOuevn mepIMTwon, opileTal w¢ TO
EAGXI0TO HAKOC XAANAOETTIKGAUWNG METOED TWV
oToixeiwv MPoUmooTAPIENG (Loveriap)-

YT TAXIOIX  TNG  TOPoUoKC  EPEUVOG
HOPPWONKaV  opIBUNTIKEG — OxEoelg  TOU
mpoaodiopilouv TO eEA&XIOTO MAKOG

oAMnAoemK&AUYNG TNC mpounmooTAPIENG Tou
METWITOU EKOKGPAG, €ITE PE OUTTPEAX DOKWV
nmpormopeiag - forepoling umbrella (Lrp), €iTe pe
QYKUPWOEIC UETOWTOU om0  UcAOVNUO -
fiberglass nails (Lrg), o€ ouv&pTnon Pe Tov
ouvTeAeoTh euoTdOeing peT@mou Ar (Georgiou
et al., 2021).

2. BAZIKEX TAPAAOXEXZ - TMAPAMETPIKEZ
ANAAYZEIX

H e&€taon Tou PBEATIOTOU oOxedioouol Twv
oTolxeiwv  mPOUMOOTAPIENG TOU  PETWITOU
EKOKOPNG, TIPQYUATOTIOINONKE MEOW
TPIOIGOTATWY PIOUNTIKOV avaAloewv (3D) ue
TOV KWOIKK TIEMEPAOUEVWY OTOIXEIwV Simulia
ABAQUS, kabmg n oupmepIpops TwV PETPWV
QUTQWV  eEapT&TI omd TNV  TPIdIGOTOON
TOPXUOPPWON KKI CUUTIEPIPOPG TOU PETMTIOU
EKOKAPNG TNG ONPAYYOG.

O1 TXPOUETPIKEG OVOAUCEIC, TTOOKOTIOUV OTNV
eE€toion TnNg emppong a) Tou UYWoug Twv
UTTEPKEIUEVWV YOIWV TNG eKOKaPAG (H), b) Tng
avtoxne TnNC PBpoaxoualog (Oem), C€) TOU
OUVTEAEOTR OUDETEPWV WOACEWV TOU EO&POUG
(Ko), d) TNG OUOKOUWIRG TNG OMTIPEAOCG TWV
dokwv mpomopeiag - forepoling umbrella (Irp)
KO €) TNG TTUKVOTNTOC TWV OyKUPIWV PETWTTOU
- fiberglass nails (p), oTnv peTaBOAR ToOU
eA&xI0TOU anaiToduevou MAKOUQ
oMnAoemK&AUWNG (Lrp, Lrg) Twv oOTOIXEIWV
mPOUTOOTAPIENG TOU YETWITOU EKOKAPAC.

2TIC avaADoEIg (ZXAMG 2) EyIVE TIPOOOMOIWON
TUNUOTIKAG EKOKAPAS ONPAYYXC TTETHAOEIO0UC
OITOMNAC ME 10000vVaun d1GueTpo D= 10m Ko
QPOP& PoOvVo TO Gvw TUAPK TNG SIxTOPAG (top
heading) pe TNV KOTQOKEUR TPOCWPIVOU
QvAOTPOPOU TOEOU. 2e K&BE avGAuon GpXIK&
TommoOeTOUVTOI  OTOIXEIw  TTPOUTTOOTAPIENG
(0okoi  TPOTOPEIGG N QYKUPWOEIG  ard
UGAOVNUQ) OTO JETWTTO TNC EKOKAPAG PE MNKOG
20m Kou yiveTal oTaOIKA TIpoXwpenon KoT&
1m, 6rou KaTayp&eeTal T0G0 N €€wONON TOU
METWITOU, 600 KOI TOX EVTOTIKG UEYEDN €Ml TWV
OTOIXEIWV TIPOUTTOOTAPIENC.
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B
a b

Zxnua 2. a) TpidixaTaTn MEPOCOMOIWAN OUTTPEACG
ookwv mpomopeiag (forepoling umbrella), b)
TpI0IOTATN TTOOOOL0IWGCN AYKUPWOEWY UETWITOU
aré uaAévnuo (fiberglass nails).

ITIC TEPIMTMWOEIC XPAONG OMUTPEARG OOKWV
nmpomopeiag  (forepoling  umbrella) Kol
aykupwoewv amd uaAdvnua (fiberglass nails),
TO JWOoC TwV UTIEPKEINEVWY Yai®v (H) amd Tov
&Eova TNC eKOKAPAG opioTnke armd 15 - 50m,
EVD VIO TIC OYKUPWOEIC HETWIOU o
uaAovnua (fiberglass nails) e€eTGoTNKAV KO
TMEPIMTWOEIC  PaOIOV  EKOKOPWV pe  Tyog
UTTEPKEIMEVWV YaIWV PJETAED 100 - 200m. O
ouvTeheoTAC  oudeTépwv  wbRoewv  (Ko),
eNqPONV icoc ue 0.5 0 1.

ITIG TIEPIMTOWOEIG PNXWV onpdyywv (HL 50m),
ePOPUOOTNKE TO KPITAPIO ooToxiag Mohr
Coulomb (Mivakae 1), evw OTIC TIEPITTWOEIG
Babiwv onpdyywv (H> 50m) epapudoTnKE TO
KpITAPIO aoToxiag Generalized Hoek & Brown
- 2002 (Nivakag 2).

Mivakag 1. [lap&UETPOI QVTOXNG VI PNXEG
onpayyeg (H< 50m).

Eidik6 B&pog (y), kN/m3 20
Juvoxn (c), kPa 10-30
Fwvia eowTteplkAG TPIBAG (¢) | 20 - 250
MEtpo eAxoTIKOTNTOC (Em), 40 - 150

MPa

Mivakoacg 2. Top&uetpol ovioxng vio PBobiég
onpoyyeg (H= 50m,).

Ei01k6 B&pog (y), kN/m3 25

GSI 25-45

mi 10
Avtox - Bpaxouadas  (Gem) | 55 5 g
MPa

o | 120-450

‘Ooov apop& TNV OUTTPEAG DOKWV TTPOTIOPEING

(forepoling umbrella), €&yive mopoPoIWON
diatouAg ©114.3/100.3 ko ©168.3/154.3
oe afovikq amdotaon s= 50cm kol X&AUBo
S235, ev T OyKOpPIX METOTIOU €XOUV
Pépouoa IkavoTaTa fu= 200kN EKOTO K
TommoOeTABNKAV o€ TUkvOTNTEG p= 0.5 - 1.25
aykOpio/m2,

Mo TNV 0OIXOTATIKOTTIOINGON TWV
OUMUTTEQPOOUATWY TNG TaPoUOoNG  EPYOOING,
eEQUPUOlETON O  OUVTEAEOT  €UOTGOEING
petwmou Ar (Georgiou et al.,, 2021), onwg
neplyp&peTal otnv EE. 1. Na Tiyég Tou Ar< 1 10
METWITO XKPOKTNPEIETAI OUVNTIK& OOTAOES,
evd vix TIuEC Tou Af = 1 TO METWTO
XXPOKTNPIETAI EUOTAOEG.

0.35
3.8 x ()/G>C<mH ) (g)

2
3

Af =

[E€. 1]

1+(3) x K,

3. BEATIZTOX IXEAIAXMOZ OMIMPEAAZ
AOKQON MPOIMOPEIAX (FOREPOLING
UMBRELLA)

H mpolmooTApIEn Tou METMOTIOU EKOKAPAQ
onNP&YYWV HeE OUTPENG OOKMV TIPOTIOPEING
(forepoling umbrella), emOp& euePYETIKG OTNV
eMTeUEN TNG euoTGBeldkg Tou. H mapolon
Epeuva, €EETOOE TNV €MPPOR TNG ywviag (0)
Tou TOEOU eQapUOyAg Twv OOKWV OTNV
TIEPINETPO  EKOKAPNG, OTNV  JEIwon Twv
eEwbNoewv TOU METWTOU eKOKAPNS (Un).
Map&ANAQ, TPOGdIOPIOTNKE TO BEATIOTO UAKOG
oMnAoemKkGAuwng  (Lrp) TV TIXPATIGVW
OOKWV. Aro TIG avaAdoEIg Tou
TTPOYUOTOTIOINONKAV VI  PNXEQ  ONPOYYES
(HL50m), mpoékuye wg N ywvia (6) Tou TOEoU
EPAPUOYNC TV DOKWV TIPOTIOPEING eV EMOPK
ONUOVTIK& oTnv ueiwon Twv eEwbAoewv Tou
METMOTIOU eKOKOPAG (Un), AAX K&l OTNV PEIWaON
TWV EMPAVEIGKOV KaBI{AoEWV (S).

JToe mAaiolx eEETaiong Tou PBEATIOTOU TOEOU
EQOPUOYAG TNC OPTIPEAG Twv  OOKWV
nmpomopeiag - forepoling umbrella, eE€Taocav
MEPIMTMOEIG VI YWVieg amd 90° Ewg 180°. And
TIC avaAdoelg, SIamoTWONKE OTI N al&naon Tou
TOEou amd 90° oe 180°, emépepe MIX
mepaITEPW  peEiwon Twv  eEwBAoewv  ToU
pueTOmou ekoka®ng (Un), Ewg kan 4%, onwg
MTOEOUCIGLETAI OTO ZXAMG 3.
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Jxnuo 3. Emidpoon 1nGg ywviag Tou TOEOU

EPOPUOYNG (6) Twv OOKWV MPOTOPEING OTNV
ueiwon Twv &éwbnoewv (Un) TOU UETWITOU
EKOKOQNG, 0 oxéon ue Tnv 10000vaun &wbnon
yIo ywvi& T6&ou 6 = 90,

Enmopévwg, av ouvuTioAoyIOTET Kol N xJENon Tou
KOOTOUG TTOU EMPEPEI N EPUPUOYN TwV OOKMDV
mporopeiag o€ ywvia TO6Eou (0) 1800,
TPOKUMTEl MWCG N BEATIOTN YWVIs EPXPUOYAS
TwV 00KMOV TIPOTIOPEING €ival auUTA Twv 1200, n
OTToIX  X(PEVOC ASITOUPYET UTTIEP TNC XOPAAEING
KO PETEPOU KAAUTITEI IKKVOTTOINTIKO TTOOOOTO
TWV TIXPEINV TN ONPAYYAG.

Ooov oPpop& TO BEATIOTO MAKOG
oMnAoemK&AUWNG (Lrp) TTOU B IPETEN VO EXEI
N oumpéAa Twv dOKWV TpoTopeiag - forepoling
umbrella, OdixmoT®ONKE OTI €ivan  &GUeEoN
ouv&PTNON TWV YEWTEXVIKWV OUVOAKWV TOU
EKOKOMTWHPEVOU YEWUAIKOU KOl TOU €mTOmou
EVTOTIKOO Tmediou Kou  oiyoupo Ogv  Eivai
oTaBePd. Emiong diamoTwOnke 6TI N HETKBOAR
NG OUCKOPWIOG TwV DOKWV TTPOTTOPEING, dev
€xel emppofl O0TO  aMAKITOUPEVO  UAKOG
oMnAoEMIKEGAUWNC. Ta TXEOTTRVW
OUMUTTEPAOUATE, TTRPOUCIXLOVTOI OTO ZXANK 4.

Me B&on TO OIGYPXPUG, MOPPWONKE N
okOAOUBN NXONPATIKA 0XEON TTIOU OUCXETI(EI TO
BEATIOTO PAKOG ’AMNAoemK&AUWNG (Lrp) TTOU B
mpémel va €xel N OUMPEAX Twv OOKWV
nmpomopeiag - forepoling umbrella, ye TOV
OUVTEAEOTN EUOTAOEIOG UETWTIOU Ayf.

LFP 1.2
— =035 X A~ EE. 2
: 2 [Eg 2]

, omou D e€ivau n 10000vaun JIGUETPOS TNG
EKOKOPNAG

H mapamnévw oxéon, Bpiokel epapuoyn TO0O o€
PNXEC EKOKOPES pe B&Boc Ewe HLS 50m.

1.2 — T T
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2XAuo 4. JUGXETION TWV GITOTEAECUATWYV VI TO
EAGXIOTO OMAXITOULEVO LUAKOG GAANAOETIKGAUWNG
oumpéAag Ookwv mpomopeiag -  forepoling
umbrella (Lre), 08 OUVEPTNON UE TOV CUVTEAEOTN
euoTa&Oeiag  uetwmou AN, yix  OiG@popa  B&6n
EKOKaPNG (H).

Ao Tnv EE. 2, mpokOmTEl OTI YIX V& E€XOUME
EUOTGOEI: TOU JETWTIOU EKOKAPNC (Af> 1), B
mpénel vax eEXoPaA(ETHI UAKOC GYKUPWOOEWV
(Lrp) mepi T0 35% TNG DIXMETPOU TNG EKOKAPAG.

4, BEATIZTOX 3IXEAIASMOX ATKYPQIEQN
METQMOY AMO YAAONHMA (FIBERGLASS
NAILS)

YT TAKiolIx  TNG ToPoUonC  EPYOOING,
oIxmoTwOnke OTI N TMPOUTOOTAPIEN TOu
METMOTIOU  €KOKOPAG, MHEOW  OYKUPWOEWV
METWIOU GTO  UXAOVNUX - fiberglass,
OUVEIOPEPEI ONUAVTIK& OTNV  HEIwON Twv
eEwbNoewv (Un) TOU JETOTTOU EKOKAPNG, TOOO
o€ PNXEQ 600 Kol 0€ BAOIEC EKOKAPEG.

KoT& TNV MPOYUOTOTTIOINON EKOKAPWV 0 PIKPG
B&On (HL 50m), n mpolmooTAPIEn Tou
METWITOU  €KOKOPNC ME oykUpia  TUTMTOU
fiberglass, qu&Gvel ONUOVTIK& TNV TAEUPIKNA
T&ON 03 OTO PETWTIO EKOKAPAG, UE XTTOTEAEOUC
TN ONUAVTIKA JEIWON TwV EEWON0EWV KOI KXTG
OUVETIEI: TNV QVTIUETOTION TWV EMPAVEIRKOV
KoOI{AoEWV. MeYGAEG EMPAVEIGKES KaBI{NOEIQ
eival duvaTov va TIPOKOAEoOUV PBAGReC o€
UTTEPKEIUEVES KATXOKEUEC.

Ané 710 oOvoho Twv avoAloewv TOU
TTPAYUKTOTIOINONKOV VI  PNXEC EKOKAPEC,
mpoékuye  OTI TO EA&XIOTO MAKOG
OAMNAOETIKEAUWYNG TWV OYKUPWOEWV PETMTIOU
and uaAdvnua - fiberglass (Lrg), EExpTaTOI OTTO
TO MNXOVIK& XXPOKTNPIOTIK& TOUu €0GPOUC,
KXOWC K&l TIC OUVONKEC EVTATIKAG POPTIONG.
EmmA&ov, aKOUOX KOl YIX OPOXIA TTUKVOTNTO
QYKUPWOEWY,  TIPATNPAONKE  ONUOAVTIKA
MEIWON TWV EMPAVEIGKWY KaBI{NoEWV (S).
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Y& OTI ’OPG TNV TUKVOTNTO TWV GYKUPIWV (P),
mPOoEKUYE OTI, aveEapTATWS TNC TIMAC TOU
ouvTteheoTl oudeTépwyv wBARocewv (Ko), YIX
TTUKVOTNTO OYKUPIWV PIETOITOU KO UXAOVNUK -
fiberglass p = 0,5 aykdpia/m?2, eExoPaAIlETA
oNUAVTIK& peyohiTePN peiwon Twv eEwBNRoEWY
METOIOU omd OTI YyIX TTUKVOTNTK OYKUPIWV
pueTwmou p = 0,25 aykipio/m2.

TNV TIEPIMTWON EKOKXPWV 0€ HeEYGAX B&ON
(H> 50m), amd TIG MRPAPETPIKEG OVOADOEIG
TTOU TIPAYUKTOTIOINONKAV OTX TAXIOIK TNG
napoloag  epycoiag,  OIMOTWONKE N
ONUaVTIKA al&non Tou ePEAKUOTIKOU TOUG
popTiou, K&BWC pe TNV al&non Tou P&OouUg
UTI&PXEl KOI ovTIOTOIXN aUENon TNG TAEUPIKAC
T&ONG (03) OTO HETWTTO EKOKAPAC TTOU TIPOKXAET
QUTA TNV ONUOVTIKA a0ENON 0TO €PENKUOTIKO
(POPTIO TWV AYKUPWOEWV JETWITOU. Mok TOV Adyo
QUTO KO 0€ avTIOEON PE TNV TIEPITITWON PNXWV
EKOKOPWV, EMAEXONKE TTIO TTUKVOG KAVVOBOG
ayKUpiwv €weg Kal 1.25 aykipio/m2, e oKoto
VO TTRPOIEVOUV AEITOUPYIKEG Ol AYKUPWOEIG KKK
VO UNV 6oToxo0v Adyw Pey&Ang popTionc.
Onwe Ko oTIC TTEPITITWOEIC PNXWV EKOKAPWY,
ETOI KO OTIC UTTO €EETOON TIEPITITWOEIC BaBIOV
EKOKOPWYV, OIXMOTOONKE OTI TO AMKITOUPEVO
ENOXIOTO  PAKOG  OAANAOEMIK&AAUYNS  Twv
OYKUPWOEWY HETWTOU amd  UaAOVNPO -
fiberglass (Lrg), €EXPTATAI QMO TIG EKKOTOTE
YEWTEXVIKEG OUVOAKEG KAl TO B&GOOC EKOKAPAG

Kal olyoupax 0ev  eival  oToBepd, OMwWQg
TOEOUCIGIETAI OTO IXANK 5.
I R R
! Q\ : : : . |+ H250m
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2XNUX 5. JUCXETION TwV KITOTEAECUATWY YIX TO
EAGXIOTO aMAXITOULEVO UAKOG OAANAOETIKGAUWNG
QYKUPWOEWVY UETWITOU OO UGAGVNUX - fiberglass
(Lrg), 0€ OUVAPTNON UE TOV CUVTEAEDTN EUCTABOEING
peTwmou Ay, yio diGpopa Badn ekakopng (H).

Me B&on TO mponyolpevo OIRYPOUNK,
HOPPWONKE N akOAOUBN paONUOTIKA OXEon
mou  ouoxeTilel  TO BEATIOTO  PAKOG
oMnloemKkeAuwng (Lrg) Tou Ba mpémel va

EXOUV Ol AYKUPWOEIC HETMTIOU OO UAOVNUX -
fiberglass, pe TOv OUVTEAEOT €UOTAROEING
peTwmou Ar. H mapaka&vw oxéon (EE. 3), Bpiokel
epopuoyn 1600 oe pnxég 600 Kol oe PBaBIEG
EKOKOPEC.

Lpg

- = 05X A% [EE.3]

, omou D eivau n 10000vaun JIGUETPOS TNG
EKOKOPNC

And Tnv EE. 3, mpokOmTel OTI yIX VO« EXOUME
EUOTGOEI TOU PETWTTOU EKOKAPAC (A= 1), B
nmpénel va eEXoPOANIETOI UNKOC QYKUPWOEWV
(Lrg) EPi TO 50% TNG JIGPETPOU TNG EKOKAPAG.

5. 2YMMNEPAXZMATA

YT mAaiolx NG  mopolong  EPEUVAG,
OITTIOTOONKE OTI TO GMAITOUPEVO PAKOC TWV
oTolxeiwv  mPOUMOOTAPIENG TOU  PETWITOU
EKOKOPAG ONPAYYWV (OTE V& TIXPXUEVOUV
AEITOUPYIKG, Oev eivail 0TaOEPO OMG EXPTETAI
TO0O amd TIC EMTOMOU YEWTEXVIKEG OUVONKEC
TOU umed&Poug, 000 Kl Gmd TNV EVTATIKNA
POPTION OTO EMITMEDO TNG EKOKAPAG.

H €peuvar KOTOAAYEl OTO OUMUTTEPOOM, OTI
UTT&PXEl ONUOVTIKOTEPN MEIWON oTNV €EWONON
TOU YETOTOU eKOKAPNG (Un), OTAV TO PETWTIO
UTTOOTNPICETOI JE AYKUPWOEIC &TTO UGAOVNUO —
fiberglass, moap& pe OuMPEAG  DOKWV
npornopeiag - forepoling umbrella. EIdIkOTEP
YIX TIG GyKUPWOEIG oo uaAdvnua - fiberglass,
OIXmIOTWONKE OTI O TEPIMTWON EPAPUOYAS
TOUG 0¢ BOOIEC EKOKOPES, UTEC Ok TIPETTEI VKX
Tomo0eTNOO00V 0€ TTUKVOUC KOV BoUG A Tk 1dICk
T oyKOpIGK Vv €XOUV  HEY&AN  (pEpouoc
IKXVOTNTCK, O10TI AopBG&vouv pey&Ao HEPOC TNG
MAEUPIKAG T&ONG 03 Kol Ba mpEmel va Tnv
QVTIOTOOUIoOUV.

Ooov a@pop& TNV TEPINMTWON EPAPUOYAS TNG
ouTIPEAGC TwV BOKWV TIpoTopeiag — forepoling
umbrella, n MoPoUOX EPYXOI KATXAAYEI OTO
oUMUTTEPOOPO OTI TO BEATIOTO TOEO EPAPUOYAG
oTNV TIEPIMETPO TNG EKOKAPNG , O TIPEME vV
Exel ywvia 8 = 1200, MeyaAlTepeg TIMEG GUTAG
™G ywviag Oev EMPEPOUV TIEPKITEPW MEIWON
™™g e€wONoNng (Un) TOU HETMTIOU EKOKAPNG, EVQ)
MIKPOTEPN YWVIG €XEl WG OTMOTEAEOUR TNV
QVATTUEN pEeYGANG MAGOTIKAG (wvng YUpw armd
TNV 0IXTOUNA.
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Emiong amd TO OUVOAO TWV TOPXKUETPIKMOV
avohloewy, mopaTnPEABNKe OTI N CGOTAHOAG
{Wvn EUTIPOCHEV TOU PETMOTIOU EKOKOPAG TIOU
TEIVEI VO k0TOXNOEI OEV EXEI HOPPH TTPIOPATOG,
OAMG avanTiooeTal Evag BoABOC aoToXIng, UE
To peyoAlTEPO PB&OOC mepi TO pEOOV TOU
METMTIOU EKOKOPAG, OTTOU KOl EKET GMAITEITAI
TO MEYOAUTEPO MPAKOG TWV  QYKUPWOEWV
ueTOMou omd uaAdvnua - fiberglass. Xe
MEQIMTWOEI  XPAONG  OUMPEAGG DoKWV
nmpomopeiag - forepoling umbrella, auTég Ba
meémel va €XOUV  TO OMXITOUPEVO PAKOG
oMnAoemK&AUYNG, OMwg TPOKUTTEl Gmd TNV
pueBodoAOYI TNG MOPOUCXKE EPYXOIC.

TENoC, OTIC TTEPIMTWOEIC OTIOU EPUPPOCTNKOV
OYKUPWOEIC METOITOU OO UGAOVNUOL -
fiberglass nails, €EETGOTNKE K&l N TEPITITWON
ouUVOUQOMEVNC TTPOUTTOOTAPIENG TOU WETWTIOU
EKOKOQPAG PE OMUTTPEA DOK(MV TIPOTIOPEIRG —
forepoling umbrella kol dixmoTWONKE OTI TO
omnaxiToipevo PAKOG oMnAoemkGAuwng (Lrg)
mou B TPEMEl V& EXOUV Ta oyKUPIGK JETMTIOU
and uahovnua - fiberglass nails, peiwveTal
mepi T0 5 ~ 10% and 611 av uTIRPXAV POVo ol
QYKUPWOEIG KO YIX TOV AOYO QUTO, TIPOTEIVETI
voo epoppoletal n EE3, akOua Kol oTnv
TTEPITITWON ™G TPOAVOPEPOEITHG
ouVOUOOMEVNC TTPOUTTOOTAPIENG TOU WETWTIOU
EKOKOQPAG.
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TOU BEATIOTOU TPOTIOU EPAPUOYAC METPWY
EUOTAOEING PETWTIOU O PNXEG onpayyeg."
(2020).

Moahavopbkn, A. M. (2021). Xxediaoudg TNC
mpouUnmooTnPIENG TOU METWTTOU EKOKOPAG ME
oumpéAa  dokwv Tpotopeiag (forepoling
umbrella).
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Special Report - Mpopun 4, Merpd ABnvav

2TiIc 22 louviou 2021 uneypdepn n Z0upaon yiax 10 Epyo Tng véag Mpaupne 4 Tou MeTpd Tng
ABAvag, TuAua A’ «Ahoog Beikou - Moudnip» peta&ld Tng ATTIKO METPO AE kol Tng Avaddxou K/=
«ABA= AE - GHELLA SpA - ALSTOM TRANSPORT SA». H €néKTaON QXUTA KMOTEAET TO PEYOAUTEPO
ONUoO0oIo €pYo TTOU EKTEAEITAI OAPEPO 0TNV EANGOO Kl pe TNV OAOKANPWGR TNG MPORBAETETAI OTI B
eEunnpeTolvTal KaBnuepiva mepi Toug 340.000 emPB&TES, KMOUGKPUVOVTOC GO TOUC OPOUOUG
nepimou 53.000 IX og kaBnuepivh Béon. O mpolmoloyioudg Tou Epyou eivau 1.510.000.000,00
€ Ko n JIGPKEIX KATOOKEUAG 8 £€Tn.

H véx Mpauun 4 €xel oxediaoTel ue okomd TNV eEUTTNPETNON TTOAM®V TTUKVOKOXTOIKNUEVWVY TIEPIOXWDV
™Ng ABAvag (mx Kuwéhn, EEapxeia, Akadnuia, KoAwvaki, EuayyeAiopog). Tautdxpova 6o cUUBGAAE!
oTNV GIOoUPPOPNON UPIOTAPEVWV KEVTPIKOV OTXOUMV ToU METPO omd TNV ouvexwe auEavouevn
(ATnon Tou emPBaTIKOU KoIvoU, KaXBWC Kol OTNV €EUTNPEETNON TTOAM®V ONUOVTIKWV KTNEIWV KO
eyYKaTaoTGoewv, Onmweg Noookopeia, EKkmaideuTIkG [0pUuaTa, AIKGoTAPIK KATT. MpoBAEnmovTal d00
OTOOPOI QVTATIOKPIONG ME TIG UTTGPXOUOES MPOUUEG 2 Kol 3, OUYKEKPIUEVG oTOUC XTOOuOUG
MavemoTAUIo/AKXONMIC Kol VEOS/TTXAXIOG 2TaOUOG Euayyehiouog). O1 emBareg Ba Exouv MAEOV TN
ouvaToTNTX v pBGvouv amd To AAoog Beikou otou Moudn, OnAadn otouc d00 TEPUOTIKOUC
oTaOuOoUC, uEoa 0 17 AeT&. AVTIOTOIXO TTPOKUTITOUV ONUOVTIKES MEIMOEIC OTO XPOVO YETAKIVNONG
METOED TUNU&TWY TNC FPAUUAG, 6Twe armd To oTaOud Moudn oTov EuayyeAioud oe 6 AenT&, amd TO
Ahooc Beikou oTtnv MavemotnuiolmoAn oe 14 AenTé, amd To AAcoc Beikou oTnv Akodnpio o€
mepimou 8 AenT&, XAPEPR, 0 XPOVOC WETaKIVNong omd Tnv meplox MXAXToiou 0TO KEVTPO TNG
ABAVOC KUPKIVETOH OO IO EWG PI MPXL.

H x&po&R ekTeiveTon amd Tnv mepioxr Tou AAooug Beikou oTo Fah&Tol uéxpl To Foudn kai To péap
TBM Karex&kn Kol UTTGYETOI 0T DIOIKNTIK& Opiak Twv AQpwy ABAvag, MxAaToiou, KaioapiavAg Kal
Zwyp&pou.

MHKOTOMH

‘Exel yAkog mepimou 12,8 km Ko mepIAUBAvEL:

AekamévTte (15) véouc umdyelouc oTabuolc: Ahcog Beikou, ToA&Tol, EAIKOVOC, Kuwéhn,
AlikooTApIc, ANeEGVOpa, EEGpxeia, Akadnuic, KoAwvakl, Euayyehiopoc, Kaioapiovn,
MavemoTnuio0moAn, INioix, Zwyp&pou Kol FoudA.

Evvéa (9) evdIGuEOH /KO TEPUOTIKE PPEXTA.

IApayya umoyelag O1&voigng diToung OIMAAG TPOXIRG mou Ba diavoixTel pe 000
MNXQXVAUGTO IGvVOIENG oNPA&YYWVY OAOUETWIING KOTTAG (TBM), uAkoug mepi Tac 10.3 km.
JApayyeg umoyelag OIkvoIENG, ME CUPPBOTIKA PNXOVIK& PEOXR, OIMAAC TPOXIAG, TPITAAG
TPOXIGG & DIGKAXOWOEWV.

YAPOYYEQ MOVAG TPOXIAG UTTOYEInG OIRVOIENG, UE CUMPBATIKG uNXaVIKG u€oa, pAKoug 850 m.
AGo eMOTAOPOUC TNC YPAUUAC, TIPIV TO 0TaOu6 Aooc Beikou (k&Tw amod Tnv Asw. Beikou)
KO METG TO OTXOPO Moudn (K&Tw ormd TN Aewd. KaTexGkn).
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NEo KEvTpo EAEyxou AeiToupyiag (KEA) yia TNV ypouuA 4, JE TIPOOTTIKA EVOWUGTWONS KAl
TOU €AEYXOU AEITOUPYIOG TWV YPOUU®V 1, 2, 3, dAA& KOI PMEAOVTIKOV UTOUOTWY VEWV
YPOUUWY, KXOWS Kol Tou Tpay. To véo (KEA) Ba xwpoBeTnbel evrOg Twv opiwv Tou
Apoa&ooTaoiou ZEMOAIWV.

NEo KTipIo GUVTAPNONG KOl ETMIOKEUAG TWV VEWV CUPPWYV 0€ DIGOEDIUO XWPO EVTOG TWV OPIwV
TOU Aua&0OTOGIOU ZETOAIWV.

To Epyo mepiAapBGvel Mong TO amXITOUPEVO TPOXXKI0 UAIKO (20 auTOPOTH TPXIVG XWPIig 00Nnyo),
KOO Kol OAa T amaiToUpevae HAEKTPOUNXOXVOAOYIKE Kol ZIONPOOPOMIKE ZUOTAMGTA YI TN
AeiToupyia TNG MpoppnC.

2TO QVTIKEINEVO TnG olupaong mepIAauBaveTal kot n ekmévnon tng MeAétng (OpIoTIKAG Ko
MeAETNG Epoappoyng) OAWV TwV KATXOKEUWV TwV €pywv MoAITIkod Mnxavikol, n mpoundeix, n
EYKATXOTOON, Ol OOKIPES Kol N BEan o€ AsiToupyiak Tou HAEKTPOUNXOVOAOYIKOU Kol Z10NP0OPOUIKOU
e€omiopoU, n ouvtApnon Tou Epyou, n eknaideuon TOu TPOOWTIKOU Kol N TIPOPABEIR Twv
QVTOAMOKTIKQOV. KaIvOoTopio ormoTeAEl N €papUoyn NAEKTPOVIKAG OIGXEIPIONG EYYPEPWY e
KXT&GMNA0 Z0oTnuo HAekTpoVvIKAG Alaxeipiong eyyp&owv (ZHAE) KaBwg Kol €papuoyn Tou
ouoTtApaTog BIM (Building Information Modeling) oTig HEAETEG TWV EPYwV.

YrrevOupileTai 0TI €ivai AON o€ ekTéNeon N 20uBaon Tng 29/3/2021 peta&l Tng ATTIKO METPO AE
Kol TNe avadoxou etaipeiag «EPETBO AE» pe avtikeiyevo "APXAIOAOTIKEY EPTAZIEY KAI
METATOMIZEIZ AIKTYQN OKQ TOY TMHMATOX A" THX TPAMMHZX 4 “AAXOZ BEIKOY - FOYAH" TOY
METPO THZ AGHNAZ". To avTIKEIUEVO TNG EPYOAXBING TTEPIAGUPBAVEI TNV EKTEAEGN XPXIOAOYIKWV
epyaoiwyv, petaTomioelg OIKTUWV OKQ, KUKAOPOPIOKES TIXPOKAUWEIG KO AOITTEG OMXITOUUEVEG
epyaaieq o€ GAOUC TOUC XWPOUC TTOU B yivouv oI oTaOMOIT Kol Tax pPEXTA TNG MPauung 4, TUAPa A'.
01 25 B€oeig Tou €pyou (oTaOUOI, PPEXTX, eMOTAOUOI BEKOU Kol KaTexakn) 6o XwpioToUV OE TPEIG
ou&deg, BGoel Xpovodiayp&uuaTog map&doong oTov av&doxo Tou PBaoikol £pyou, OAG Kol
moOavoTNTAG EVTOMOUOU aPXXiwV Kol TMOAUTTAOKOTNTAC OIKTOWV OKQ. H ocuvoMikh damévn Tng
o0uBaoNng aUTAG TwV MPOJPOUWV EPYOIMV BVEPXETAI 0€ 33.496.777 cup® (xwpig O.M.A.) Ko EXEI
Oi1Gpkelx 30 pAvVeEG.

YAUEPO EXOUV OANOKANPWOET N eyKaT&OTOON 0€ 8 XWPOUG OTAOUWY/ epyoTaEIWV Tou Epyou. EKTOG
oo TIC TIPOOPOUES EPYXOIEG TTIOU eivail 0g €EENIEN, €xEl QPXIOEl KOI N EKMOVNON TWV PEAETMV
TTOAITIKOU PNXQVIKOU YIot PPEXTH Kol oTaBPO0UC, Ye poTeEPaIOTNTA TIG dU0 BEOEIC EKKIVNONG TWV
unxavnuaTwyv TBM (Opéap Beikou kai DpEap KaTexdkn), KABWES KAl Ol AMaITOUUEVEG MEAETEG TWV
TBM, evd €pyaoieq KOTXOKEUAG TOOOGAWV avTIOTAPIENG €ival oe €EENIEN oTo Dpéap TBM
KaTex&kn.

H kOpiax ofpayya oto oUvoho Tou Epyou Ba givan JIMAAG TPOXIGS (SIpETPOU TePITToU 8,5 m
EOWTEPIKA Kal TEPIToU 9,5 m e€wTepIkG). To 0UVOAO TNC KATAOKEUNG B yivel umdyeix pe povn
efaipeon MIKPO TUAMO OVOIKTAC EKOKOPAG OTNV TePIoX Tou AAooug Beikou. H ekokoa@f Tne
ONPOYYXG B YiVEl e PNXAVAPOTH OIGVOIENS onpd&yywv oAopETWNG KomAg (TBM) AauB&vovTag
ummoYn TIC AVOUEVOUEVES YEWAOYIKES, UDPOYEWAOYIKES KO YEWTEXVIKEG OUVONKES OTIC TTEPIOXEG TOU
‘Epyou, ANV Twv TUNUGTWY ONEGyywv Kol UTOyElwv oTaOu®v Omou n umoyeix diGvolEn Ba
uhorroinOei ye CUPPBATIKE PNXAVIKE HEOK.
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EvOeIKTIKG& OXEDQI TNG OAPAYYAG KXBWC Kol TOu oTaOuo0 KuwéAng, divovTal we akoAoUbwg:

E

S KATADKEAETI AV
o KATAEXEYAETICH ANOXH KA YDA
Eom FOR CONETRUCTION TOLERANGES
ey

- CONGRETE G

N s
FNALLIVNG

sz a0 wONME ETENYEE
NEDEOF FNALLINNG
Som KATADXEYAETICH AN
‘ZomFOR CONETRLCTION TOLERANCES
VA

3

i

% YAATOETETAND THESMEYINA ST nFOKSER)
TATERTIGHT GaHeT (522 PRECS)

revesna
y - ceoTomE

Saemes koA
FSERTRE

Feooms AT
TENPoRARY SUPRGRT

GuuED BEARNG P20

VIATERTIGHT WASHER EVTHOAMEND DAPEBYIUA

AEMTOMEPEIA A
DETAIL A

FILUNG T LEAN CONCRETE C1620
TAHPOTH ME (040 TXVPORSIACIEZE

TOMH / SECTION 1—1 TOMH / SECTION 7-2

TTIKH AATOMH AINAH: AIANOIZH ME T3M TITIKH AIATOMH THPATTAT AINAHE TPOXIAT/TTMBATIKH MEGOAOT AIANGIZHT
DOUBLE TRACK TYPICAL Cl ON,/TBM EXCAVATION DOUBLE TRACK TUNNEL TYPICAL CROSS SECTION /CONVENTIONAL METHOD

Moauun 4 Metpd Abnvwv - Tumkn OlaToun CAPOYYOS OIMAAG TPoxXIAG (Oi1GvoiEn ue TBM / ouuBoTiki
uébodog) (mnyn: ATTiké MeTpb AE).

aromoz NAATEIA KT¥EARE (KANAFH) aromoz

NAATEIA KY¥EARE (KANAFH)

MASTEIA K

e

TRAIER,

Moauun 4 Metpb ABnvwv - XwpoBETnan Kai TummkA diaToun oTabuol KuwéAn (rnyn: Atrikd Metpd AE).
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EEXYE - EOviki’EkOgon Apaotnpidtnroc (2021)

2Tn OUVEXEIX TIXPAOETOUE OToIXEIn O TNV €TACIX €kBeon dpaoTnploTATWY TnG EEXYE, yix TO
€10¢ 2021, n omoic 60 ONUOCIEUBET POl E TIG VTIOTOIXEQ EKOEDEIC TWV UTTOAOITTWV KPATWOV-UEAQV
Tng International Tunnelling Association, oto Tunnelling Journal louviou/louAiou Tng ITA.

ITA Activity Report 2021 [gJ{ass

Association Activities during 2021 and to date

In 2021 the Greek Tunnelling Society (GTS), while within the pandemic period, continued working to promote
the environmental, social, technical and economic advantages of the design, construction and operation of
tunnels and underground space. The Council Board executed numerous meetings -most of them virtual- for
running the GTS activities.

Currently GTS sponsors include “ATHENS METRO S.A.”, TERNA S.A., HERACLES S.A., PPC S.A., INTRAKAT S.A,,
NAMA S.A., SIKA, MAPEI, AKTOR S.A., HILTI, GRECIAN MAGNESITE, ELTERGA, SOFISTIC HELLAS, NORDIA S.A.,
EDAFOS Engineering Consultants S.A, GR8 GEO.

Last year was an exceptional landmark for the Greek Tunnelling Society since on 12/2/2021 in the ITA Gen.
Assembly, the member nations voted to award the organization of the World Tunnel Congress 2023 and the
49th ITA Gen. Assembly to GTS in Athens. The GTS Board and members have been hardly working since then
to accomplish the task in line with the ITA “WTC Planning Guide”. We are in continuous contact with ITA and
we already presented the WTC Backup Plan and the 1st Progress Report. We set up the Organizing Committee
(0C), as well as the different Committees, which are assigned to work for organizing the WTC 2023. After long
negotiations, GTS concluded to a contract with an experienced PCO company (CONVIN S.A.) as our
collaborator towards a successful WTC in Athens. Since then, GTS, OC and PCO are in close cooperation. The
Congress will be hybrid and include the Scientific Sessions, the Technical Exhibition, the ITA Gen. Assembly
and other ITA activities. Well known professionals in the field of tunnelling and underground works, both local
and international ones, have started work to handle the various challenges. (https://wtc2023.gr/).

Following elections on 1/7/2021, which were postponed in 2020 due to pandemic, our members elected a
new Council Board of GTS consisting of seven board members.

The Chairman of the WTC2023’s OC participated in the virtual ITA ExCo meetings representing the host
member nation.

GTS published regular issues of its electronic magazine for informing our members about our activities,
recent news, new underground projects in Greece and globally, interesting technical publications etc. The
Young Members Group emphasized its work on promoting webinars on interesting tunnelling issues, research
results, work opportunities for young tunnellers etc via social networks (Facebook page).
Workshops / On-line webinars organized / co-organized by GTS:
e "Innovations and solutions in Tunnelling", Mr. A. Boscaro & Mr. S. Anzani, UTT MAPEI, 18/10/2021 join
organization GTS and GTSym
e “Safety of Road Tunnels based on data from ODOS Project”, Prof. K. Kirittopoulos, NTUA -Mechanical
Engineering Faculty, 9/12/2021, Joint Research Program of NTUA, NCSR Democritus, loannina
University, TEKMON GEOMATICS

GTS was a sponsor of the “ITA Tunnelling Week”, a virtual Congress held instead of WTC2021, and
participated with a presentation about underground projects scheduled in Greece and an e-booth, 20-
24/9/2021.

In collaboration with ITA-AITES and the Brazilian Tunnelling Society, in March 2021 GTS collected data for
Greek women engineers active in underground works during the last 30 years.
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Current Tunnelling Activities

ATTIKO METRO (Athens METRO)

- Line 3 Extension to Piraeus

This year the full Project “Line 3 Extension to Piraeus” will become operational by delivering to passengers
the rest three Stations (MANIATIKA - PIRAEUS - DIMOTIKO THEATRO) concluding so the whole section of 7.6
km long (6,5km of which constructed by TBM) with six Stations Metro line section. DIMOTIKO THEATRO
Station will to become an open museum. The Metro Extension to Piraeus will serve approximately 132,000
passengers on a daily basis reducing private car traffic by 23,000 daily and CO2 emissions by 120 tons per
day. PIRAEUS Station is to become a vital transport hub by connecting two Metro lines (Line 1 and Line 3),
the Port, the Suburban Railway and a new Tram Line (5,4Km long with 12 Stations) recently given to
operation. Furthermore, the direct connection between the Port and the Athens International Airport “El.
Venizelos” will promote development to the economy of Attica region and Greece as a whole.

- New Line 4 - Section A “ALSOS VEIKOY - GOUDI”

On 22-06-2021, the contract for the new Athens Metro Line 4, first section (from Alsos Veikou to Goudi) was
signed between the responsible authority ATTIKO METRO S.A. and the Project Contractor “Avax - Ghella -
Alstom consortium”. The Design and Built Contract has an estimated cost of 1.5 billion € and delivery time
of 96 months for the 13km long, fully automated Metro Line with 15 stations within the city of Athens. The
Project includes tunnelling works by two TBM machines, underground stations, station fit-out, ventilation
shafts, mechanical and electrical systems, rail infrastructure and systems, underground train maintenance
and washing plant, rolling stock light maintenance facilities and a new central control building. It is the
biggest public Project currently executed in Greece. It is foreseen that the Section A’ of Line 4 will serve at
least 341,000 passengers on a daily basis in 2030. Preparatory works started and included archaeological
investigation, utilities diversions, traffic deviations, worksites occupation etc.

Thessaloniki METRO

The first Metro Line of the second largest city of Greece, Thessaloniki, is under implementation. The project
includes 18 underground stations, ~14.4km of tunnelling and a 50,000m2 depot in Pylea area. There will
be 18 fully automatic driverless and air-conditioned trains of the latest technology, as well as automatic
Platform Screen Doors in each Station for improved passenger service and safety. Excavation and final lining
installation of the twin single-track tunnels has been completed using two EPB-TBMs. Nearly all Stations are
complete and equipped. According to the project owner ATTIKO METRO S.A. planning, the project is expected
to be commissioned in 2023. The Project focuses on minimizing the impact on the highly congested streets
of Thessaloniki city centre and on providing safe transportation services to the densely populated urban
areas. The Metro line alignment was designed at significant depths in order to minimize the possibility of
intervention with archaeological findings which were indeed encountered in the historical centre. The
Venizelos Station will become an open museum that will display the ancient history of the city.

It is expected that upon completion of the Project, the daily ridership will rise to 313,000 passengers. As a
result of the project’s operation, the number of circulating private vehicles will be reduced by 57,000
vehicles/day and the respecting CO2 emissions shall be reduced by 212 tons per day.

Underground railway corridor between “Central Athens Station” and “Three Bridges” area

The €66M project, that is being constructed by “INTRAKAT - SIDIRODROMIKA ERGA J/V”, involves the
construction of a 2.36 km long four-track rail corridor, 60% of which will be a fully underground alignment. It
is expected to become fully operational in 2023.

Central Greece Motorway (E65) - Lamia - Xyniada Section

The project concerns the construction of the south section of the Central Greece Motorway. It includes a Twin
Tunnel with a total length of approximately 3 km. Excavation of the first tunnel was completed in 2021.
Boring of the tunnel was difficult within a geologically adverse ground and lasted for two years.

Halkidiki mining project

Currently three exploitation areas exist namely Olympiada, Skouries and Stratoni areas. The overall
development of Kassandra mines is considered as a mega-project with numerous challenging works. In
underground infrastructure, the most notable works completed or currently under construction include
Kokkinolakkas stream diversion tunnel, 1,140m long, Olympias main access tunnel, ~9km long, Skouries
spiral decline, ~5.5km long and Skouries access shaft, ~700m deep.
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Future Tunnelling Activities

New Athens Metro Line 2 Extension to llion

An extension of the existing Line 2 from Anthoupoli Station to the district of llion is being designed by ATTIKO
METRO S.A. The double-track tunnel will be approx. 4km long, constructed by conventional method, with
three underground Stations, six shafts and will include both civil and electromechanical works.

New Athens Metro Line 2 extension to Glyfada

A 4.5 km long Extension of Line 2 from Elliniko Station to the district of Glyfada including three stations has
been planned.

Underwater road link connecting Salamina - Perama in Attica region - Estimated cost ~ €400M.

A competitive dialogue process is underway between the preferred three interested parties which include
METKA, TERNA, VINCI CONCESSIONS-VINCI HIGHWAYS-ACTOR CONCESSIONS. The project concerns the
design, construction, financing, operation, maintenance and exploitation of an approximately 15km long
highway which includes a 1.2km long immersed tunnel and two tunnels 1.7km long and 600m respectively.
The Environmental Impact Assessment study of the project is at the phase of approval and following that the
tendering process is expected to finalize.

Road Extension of Kimis Highway to Athens-Thessaloniki Highway

The Project’s tendering phase has started and includes 1.26km long double tube Kimis Urban tunnel and
1.16km long Cut & Cover tunnel that will connect Attiki Odos (highway) with Athens-Thessaloniki Highway.
The budget is 434 million euros and the estimated construction period 4 years.

Underground Section of Coastal Road at Hellinikon area, Athens

The Project is at tender phase with budget approx. 80 million euros. The existing coastal road (Poseidonos
Street) will become underground in a length of 3km by constructing a cut & cover tunnel to host two traffic
directions of three lanes each. This project is part of the “The Ellinikon”, at the area of the former Athens
airport, which is Europe’s greatest urban regeneration project.

Northern Road Axis of Crete island (NRAC)

A concession project concerning the design, construction, financing, operation, maintenance and
exploitation of an approximately 200km long motorway which includes a significant number of tunnels i.e. i)
Souda-Kalyves section: an 1.22km long tunnel, ii) Kalyves - Agioi Pantes: an 230m long tunnel, iii) Vrises-
Petres-Atsipopoulos: five tunnels of 4.59km total length, iv) Exantis-Fodele-Linoperamata: Five 5 tunnels of
a total length of 3.19 km, v) Hersonissos - Malia: a 375m long tunnel, vi) Malia - Neapoli: two tunnels of
4km total long. The project is split in 2 separate tenders: i) a concession agreement for the section between
Chania and Hersonissos, and ii) a PPP project for the Hersonissos-Neapolis section. The cost has been
estimated at around €1.1billion for the concession project and €359.6mIn for the PPP project. The tendering
process involves a Competitive Dialogue. Currently the Contracting Authority (Ministry of Infrastructure and
Transport) is examining the technical skills of the interested parties.

Urban tunnels in Metropolitan area of Athens

The implementation of Athens Metropolitan area Master Plan requires some new road tunnels, which
include: i) the 3.0km long llioupolis urban tunnel and ii) the 2.0km long motorway tunnel that shall connect
Attiki Odos (highway) and Rafina port.

Road Tunnel Klissouras

A new road tunnel (Klissouras) 1.36 km long in the highway connecting the towns of Castoria and Ptolemais
in north Greece is at the phase for the Project tender to begin. The budget is 74 million euros with EU funding
while the construction period is estimated to 36 months.

Thessaloniki METRO line extension

The Thessaloniki METRO line extension to the north-west of the city that will serve six municipalities including
9 new underground stations is currently in the first design phase.
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Naykoopio Zuvédpio Inpayywv — Athens WTC2023

H EEXYE kau n OpyavwTikh EmTtpomA Tou Moaykdouiou Xuvedpiou Znpdyywv Tou 2023, o€
ouvepyaoia pe Tnv eTaupeioc CONVIN ouvexilouv TIG EVEPYEIES TOUG VI VO OIXOPPOOOUV TO TTAKICIO
opyGvwong evog emTuxnuévou ouvedpiou. To Baoikd BEua Tou ouvedpiou eival «Expanding
Underground: Knowledge & Passion to Make a Positive Impact on the World», £xovrag wg oTdxo
va 01EUpUVOUV TN XPAON TWV UTTOYEIWV EPYWV K1 UTTOOOMMWV WOTE VA& Yivel OuvaTh n BeATiwon Tng
moloTNTAC {WAC OTIC OUYXPOVES KOIVWVIEC.

To ouvédplo Oa dieExxOei oe UBPIDIKA HoPPR, dNAKOA MEPK amd TNV PUOIKA TTRPOUCIC Ok UTT&PXE!
N OuvaTOTNTG TTXPOAKOAOUONONG TWV €PYXOIOV TOU OAMA& K&l N OCUUUETOXA OTIC JIGPOPES
EMOTNUOVIKEG Ouvedpieq MEOG OmO OMOUOKPUOPEVN mpooBaon. Autd Ba diaopaiiosr TNV
OTTPOCKOTITN CUUMETOXA OAWV TWV CUPUETEXOVTWV GVEEXPTNTO TWV EMKPATOUCWV OUVONKWOV KAAK
KO TRUTOXPOVO UTTOPET Vo BonOAoel Kol oTnv mepaITEPW d1EUPUVON TOU BKPOXTNPIOU TOU.

O givail Iowg TO TIPWTO CUVEDPIO TIOU O Yivel HETG KO PIK OKPX TTEQIODO AVATRPAXWV TTOU EXOUV
mpokdwel Aoyw Tng mavdnuiog COVID-19 oM& Ko PeT& TIC TIAEoV TIPOopaTEC €EENIEEIQ UE TOV
mOAepo mou SlxdpauaTileTan oTnVv Oukpavia. ‘ETol, n ABAva PIA0OOEET Vi yivel Eva opOoNUO OTNV
mopeioc Tou €TAoIou ouvedpiou TNC ITA, OUYKEVTPWVOVTORG HETG omd KXIpd TO TOYKOOWIO
EMOTNUOVIKO KO TEXVIKO KOIVO TwV ONPA&YYWVY KO TWV UTTOYEIWV EPYWV.

H OpyavwTtiki EmTpomn Tou cuvedpiou €xel ouoTaOEl Ko €xEl GVOAGPEl TNV DIEKTTEPAIWON TWV
OIPOPWY EPYOOINV, OTIWG PXIVETKI OTO TTOPAKETW ZxAUK. Eival mpo@aveg OTI N OpyavwTIKA
EMTPOTIN KXAwoopilel 6TIoI TTEPAITEPW BoNBeIa TIPOOPEPOET armd TOUG CUVAOEAPOUG.

WTC ORGANIZATIONAL CHART

WTC 2023 - EXECUTIVE COMMITTEE
1

Executive Committee
Chair, Vice Chair,
ITA Reps, Committee Chairs,

Young Member Coordinator International Steering
Committee

"""" Scientific Committee m Schedule / Budget / Cost Control
1
1
f
Venue, Registration, Social Events &
Sponsor_’shlps& Program Committee a g ormatio Hospitality & Companion
Exhibits [Pl
Delegates Services Programs
Technical Visits

Advisory Committee

ITA-AITES ExCo

Technical Visits Committee Chair: Dimitrios Alifragis - P. Yiouta-Mitra

ITA-CET Training courses Committee Chair: C. Paraskevopolou

Logistics and Venue Supervision Committee Chair: G. Leoutsakos - N. Roussos

1

Scientific / Abstract I ITA-CET Training Web & Media
management & g} Courses Communication
Program Promo Actions

I
1
1
1
|
I
4

Marketing / Information Committee Chair: M. Balasi
Web & Media Communication Committee Chair: G. Proutzopoulos

Registration, Hospitality & Delegates Services Chair: K. Kiritopoulos

5

6 [llSocial Program Committee Chair: Dimitrios Litsas
Young Members group coordinator: Doulkas George - C. Paraskevopolou
Cirdipemt |- 8 MITA Representatives: EXCO MEMBERS

To emoTnUOVIKO TUAUG TOU ouvedpiou TEPIAXUPBAVEI OAEC TIG KUPIEG TITUXEG TTOU KXAUTITOUV TOCO
BEPATO TTOU AMTOVTQI TOU OXEOIGOUOU KOI TNG KATXOKEUAG ONPA&YYWV KO UTIOVEIWV EpywV, 600 KXl
OAWV TWV UTTOOTNPIKTIKWV EPYWV OTIWC BEPATX XOPAAEING, CUUPBROEWV KOl XOPGAIONS EPYWV, K.O.
Emiong, OiveTal pey&An EuPaon o€ BEPATO KXIVOTOUIOG OTO EPYX ONPAYYWV EXOVTOC OIXKPITER
eVOTNTEC VI AUTOVOUG CUOTANOTX, EPXPUOYEC POUTIOTIKAC, BIM, epapuoyEC unxavikng ué&onong,
K.O.

01 BeuaTIKEG TTEPIOXES TOU OUVEDPIOU OIVOVTHI GVOAUTIKG WG 6KOAOUBWG:
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OEMATIKEZ ENOTHTEZ ZYNEAPIOY - CONFERENCE TOPICS

1. Knowledge & Passion to Expand
Underground for Sustainability and
Resilience

underground solutions; environmental
protection; smart tunnels; cost-benefit
analysis; future challenges in
underground construction

N

e TheGreek
Tunnelling

@ Society (GTS)

\ — 11
O aiTes
“

2. Geological, Geotechnical Site :
Investigation and Ground

Characterization ITA-AITES
geological; geotechnical analysis; WTC 2023
ground conditions; face mapping; "

uncertainty management; 3D geo Expanding
modelling; geophysical applications; Underground

knowledge & passion
to make a positive
impact on the world

GIS systems; GBR

3. Planning and Designing of Tunnels |
and Underground Structures
planning; modelling; numerical f
analysis; seismic design; temporary
and final support; waterproofing;
construction cost; value engineering

Bulletin #1

4. Mechanised Tunnelling (and microtunnelling)
tbm tunnelling, roadheader and/or other mechanised tunnelling; segmental lining design and
manufacturing; machine design for soft ground or rock tunnelling; performance; microtunnelling

5. Conventional tunnelling, Drill-and-blast applications
conventional tunnelling; excavation by drill-and-blast; shaft design and construction; explosive’s
design; vibration control; grouting/pre-injections

6. Tunnelling in challenging conditions, Case histories and lessons learned

urban tunnelling; archaeological issues; long tunnels in great depth; challenging underground
projects; international case studies; failures/successes and lessons learned; immersed /
underwater / floating tunnels; construction cost

7. Innovation, Robotics and Automation

innovative solutions; autonomous systems; robotics in construction; advanced instrumentation;
communication and positioning; lidar applications; real time monitoring - scanning; automation
in e/m systems

8. BIM, Big Data and Machine Learning Applications in Tunnelling ;
building information modelling in tunnels; applications and case studies; big data management
and utilization; ML applications in design and construction

9. Safety, Risk and Operation of Underground Infrastructure

operational safety and maintenance enhancement through Al; operation optimization through
interactive tunnel systems and vehicles; health and safety in construction; safety and security of
underground facilities; fire and emergency events; evacuation; risk assessment; maintenance
and operation

10. Contractual Practices, Insurance and Project Management
contracts; insurance of tunnels/contractors; life cycle asset management; project management
of complex projects; cost management; valuation
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H évap&n Tng mepiddou UTTOBOAAG TEPIAAYWEWV YIX TO EMOTNUOVIKO TUAUG TOU OUVEDPIOU BPICKETAI
oe eEENIEN e KATOANKTIKA nuepounvia Tnv 311 Maiou, n omoio ckoAouBEeiTal amd TNV UTOBOAA Tou
ARpPoug GpBpou.

EkTINGTOI oTl B
uropBAnBo0lv mepi TiIg 400 o
- 500 emoTnUOVIKEG 7=

UK

EPYOOIEG, VI TNV KpPion 5%
. . . Turkey

Twv omoiwv €xel NN 1%

. The Netherlands
OUYKPOTNOEI n =
SITIOTI’]IJOVIKﬁ Sanponﬁ Switzerland
Tou ouvedpiou, n omoix .

amoTeAeitan  amd 160
nepimou  €1d1Iko0g, o1 L
oroiol MPogpxovTal omd .-
27 OJIPOPETIKEG XWPES, .-

OTwG  XOPOKTNPIOTIKG
QoiveTal oto OimAave
oxAua. Tax MPAKTIK& TOU ouvedpiou Ba ekdoBolv amd Tov ekdOTIKO oiko Balkema / Taylor Francis
Kol B ival SIBECING WG Open access, 08 OAX Ta HEAN TNG TTAYKOOMIOG EMIOTNPOVIKAG KOXI TEXVIKAG

KOIVOTNTOG.

WTC2023 - Scientific Committee Members

Australia
19%
Canada
31%
China
5,0%

France

25%

Germany
8,7%

Greece
26,1%

To MPOoXEDIO TOU MPOYPGUUGTOG TOU ouvedpiou Exel ekOOBOET Kl OIVETOI WG akoAoUBwg. Mmopei
va OIoKPIBET o 2 TAPOTAR. To 1° THAPG aPop& OTIC EKONAWOEIG TTIOU AGUBGVOUV XWPK OTTO
Napookeuf 12 Ewe Kupiaki 14 Maoiou, 6TO 0Toio EXOUV GUYKEVTPWOET 01 SP&GOEIG TTOU aPpoPOlV
TNV ITA, paBAuaTa Ko SIGAEEEIG TToU yivovTan ard Tnv ITACERT 6mwg emiong ko n M'evikA Zuvéleuon
NG ITA Ko o1 cuvedpidoelg Twv dikpopwv Working Groups.

Draft Program Overview

TIME FRIDAY 12 MAY 2023 SATURDAY 13 MAY 2023 SUNDAY 14 MAY 2023 MONDAY 15 MAY 2023 TUESDAY 16 MAY 2023 WEDNESDAY 17 MAY 2023 THURSDAY 18 MAY 2023

ITA-CET Training
Course Registratior

1023 - 47,
G,

ITA-AITES

N ITA-CET
TTA-CET Trairing Courses Training Courses. ExCo Meeting.

MORNING

Coffee Break Coffee Break

ITA-CET TA-AITES

TTA-CET Training Courses Training Courses ExCoMeeting

Lunch break Lunch break

L ITA-CET
ITA-CET Training Courses e

Coffee break Coffee break Coffee break

All day Technical tours

ITA-CET Training Courses ITA-CET
Training Courses

ITA-CET Dinner ITA President’s Reception

To 2° Kol KUPI0 TUANG AuBGVEl xdpa omd TV AsuTépa 15 Ewe Tnv TetépTn 17 Maiou, 6To omoio
TTPOYPOUPOTICOVTOI Ol EVOPKTAPIEG EKONAWOEIG KO IBIXITEQTK O BAOIKEG OUVEDPIEG TTOU TTAXICIDVOUV

AFTERNOON
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TO €MOTNUOVIKO OKEAOC TOU OUVEDPIOU OTIC OTIOIEC YIVETXI N TIXPOUCINGCN TWV ETIOTNUOVIKWYV
epycoiv. EmmA&ov, ET& TO TIEPGIC TWV EPYAOIWV TOU OUVEDPIOU TIPOYPXUUOTI(OVTOI KOI TEXVIKEC
EMOKEYEIC KOl EKOPOMPEC OE EPyx ONPAYYWV KOl UTIOYVEIWV XWPWwV Tou Oa Bpiokovtal utod
KOTOOoKeUN N €xouv RGN OAOKANPwWOEI.

Tnv nepiodo auTh €ivail dIKBECINO TO XOPNYIKO TTPOYPOUUG TOU CUVEDPIOU, TO OTTOI0 TTEPIAXUPBGVEI
OAeg TIG duVaTOTNTEG XoPNYIG TToU PTopodv va TpoopepBoly OTIC ETIPEIEG TTOU Bt ABEAV v
mpoBANBolv 0To oUVEDPIO, OTTWG EMIONG K&I Ol BECEIG TwV JIPOPWV TTEPITITEPWY TWV EKOETWV TTOU
B CUPUETEXOUV OTOUC eKkBeolakoUC xwpoug Tou MeyGpou MouolikAg ABnvayv, To ormoio B
@INo&evnoel TIg EKONADOEIG.

3RO ENTRANCE
KDKKAL STREET

[] mexsomssas T eomaoien
] mezsoomszae | BO0TH 5u X 250 (12.5¢)

e ) . REGSTRATION DESK / INFO BOARD / HOSAITALITY CESK
[ ‘ Z0NE 0 BOOTHS 82-886 L1 - L7 MATERIAL HAND-DUT / SELF CHECK-IN STATIONS

[ mecommsesn ©  COFEESTATRN
[] Hmer s 11318
L TENT CONERED M

Mo mep1000TEPES TANPOPOPIES OXETIKG UE TIG TEAEUTRIES EEENIEEIQ
yix To0 ouvédplo Athens WTC2023 pTIOPEITE V& EVNUEPWVEDTE @ LT °@wrc2023
amd Tov emionpo 1oTox®wpPo Tou https://wtc2023.gr, Kabwg Kal

QMO TOUC EMONUOUG AOYXPIOUOUC TOU OTO PECK KOIVWVIKAG O ewicos Q e2023wc
OIKTUWONG.

XpRoI0 UAIKO TTOU JTTopE v XpNoIHoTToIn0ei yix TV mpowonon Tou cuvedpiou:

WTC2023 e-Congress Poster (e-poster yia xprion og 10T00sAIBEG, MTPOYPRUUATO 1} VA TO TUNTWOETE Ot A4)

WTC2023 Web Banners (web banner yiot xprion o€ I0TOOENDEG, virtual meetings, umoypogri e-mail)
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https://wtc2023.gr/
https://www.linkedin.com/company/wtc2023
https://www.youtube.com/channel/UCMTW-321qilod0KGeoG76JA
https://www.facebook.com/WTC2023
https://twitter.com/2023Wtc
https://bit.ly/3H6AWA9
https://bit.ly/WTC2023_Banner
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BipAia & Néec EkdooeIC

Handbook on Tunnels and Underground Works
Volume 1: Concept - Basic Principles of Design

Edited by:

Emilio Bilotta, Renato Casale, Claudio Giulio di
Prisco, Salvatore Miliziano, Daniele Peila, Andrea
Pigorini, Enrico Maria Pizzarotti (Societa Italiana
Gallerie)

Published February 23, 2022 by CRC Press Tunnels and

(414 Pages, 143 B/W lllustrations) U d d W k
ISBN 9781032187723 naerground VVorks
Volume 1: Concept ~ Basic Principles of Design

Lt by Emdio Bloms, Ronons Cosole
—_— Chovde Oade & Praco

3 Sl M rare
S Ral Genisle Podc, Andreo Ngorin:

and Envos Mara Paaaon

Book Description:

The book provides a new, global, updated, thorough, clear and practical risk-based approach to
tunnelling design and construction methods, and discusses detailed examples of solutions
applied to relevant case histories. It is organized in three sequential and integrated volumes:

e Volume 1: Concept - Basic Principles of Design
¢ Volume 2: Construction - Methods, Equipment, Tools and Materials
¢ Volume 3: Case Histories and Best Practices

The book covers all aspects of tunnelling, giving useful and practical information about design
(Volume 1), construction (Volume 2) and best practices (Volume 3). It provides the following
features and benefits:

e updated vision on tunnelling design, tools, materials and construction

e balanced mix of theory, technology and applied experience

o different and harmonized points of view from academics, professionals and contractors
e easy consultation in the form of a handbook

o risk-oriented approach to tunnelling problems.

The tunnelling industry is amazingly widespread and increasingly important all over the world,
particularly in developing countries. The possible audience of the book are engineers, geologists,
designers, constructors, providers, contractors, public and private customers, and, in general,
technicians involved in the tunnelling and underground works industry. It is also a suitable source
of information for industry professionals, senior undergraduate and graduate students,
researchers and academics.
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Shield Tunnel Engineering - From Theory to Practice Sh ie_l d Tunnel
1st Edition Engineering
Authors: Shuying Wang, Jinyang Fu, Cong Zhang, |
Junsheng Yang

Published August 8, 2021

eBook ISBN: 9780128242452

Paperback ISBN: 9780128239926

Book Description:

Shield Tunnel Engineering: From Theory to Practice is a key technique that offers one of the most
important ways to build tunnels in fast, relatively safe, and ecologically friendly ways. The book
presents state-of-the-art solutions for engineers working within the field of shield tunnelling
technology for railways. It includes expertise from major projects in shield tunnel construction for
high-speed rail, subways and other major projects. In particular, it presents a series of advances
in shield muck conditioning technology, slurry treatment, backfill grouting, and environmental
impact and control. In this volume, foundational knowledge is combined with the latest advances
in shield tunnel engineering.

Twelve chapters cover key areas including geological investigation, the types, structures and
workings of shield machines, selecting a machine, shield segment design, shield tunnelling
parameter control, soil conditioning for earth pressure balance (EPB) shield tunnelling, shield
slurry treatment, backfill grouting, environmental impact, and problems in shield tunnel
structures and their amelioration. This book presents the essential knowledge needed for shield
tunnel engineering, the latest advances in the field, and practical guidance for engineers.

Key Technologies for Tunnel Construction under e
Complex Geological and Environmental Conditions

Book Series Editor: Qihu Qian Key Technologies

Electronic ISSN: 2662-2912 for Tunnel
Print ISSN: 2662-2904 Construction

_ under Complex
Springer Geological and

Environmeéntal
Congisions

—

'__ Sreinges
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Book Series Description:

This series is written on the basis of several difficult projects, aiming at complex geological
conditions such as complex topography and landform types, complex geological structure and
poor geotechnical engineering geology, systematically describes the Key Technologies for Tunnel
Construction under Complex Geological and Environmental Conditions like mountains,
underwater, soft and uneven strata, from the aspects of geological exploration, early warning
and risk control, design, construction and digital application. It's a monograph that introduces
innovative achievements and core technologies formed in the construction of complex geological
tunnels in recent years.

This series systematically describes the Key Technologies for Tunnel Construction under
Complex Geological and Environmental Conditions like mountains, underwater, soft and uneven
strata, from the aspects of geological exploration, early warning and risk control, design,
construction and digital application.

Lt e e
o—

Three-Dimensional Construction Technology of =

Exploration Technology of  ESSS Large Diameter Underwater  [eees
Tunnel Geology (2022) Three-Dimensional Shield Tunnel (2022) Construction

Exploration Technology of
Authors: Guohou Cao, Hao 13;22?'8%3;, Authors: Jian Chen, Fanlu ban'ggia'g{gf;ﬁeld
Liu ¢

Min, Shouhui Wang “”Ty

B Introduces and discusses the most B Combines with typical domestic engineering

advanced 3D geophysical detection cases, not just relying on technical research
technologies / theoretical analysis

B Includes numerous case studies of the B Introduces Large Diameter Shield Origination
geophysical detection technologies and Arrival Technology detail

B Summarizes various complex geological B Analyses key technologies of large diameter
conditions for modern tunnel construction shield tunnelling in shallow soil cover and

through the embankment

Shield Tunnel Cutter Shield Tunneling Technology

Replacement Technology o in Hard-Soft Uneven Stratum
' Shield Tunnelin
(2022) G and Extremely-Soft Stratum Technology gl
) Technology (202 1) Hard-Soft Uneven
Authors: Jian Chen, Fanlu Stratum ang
. p Extremely#Soft
Min / Editors: Kairong Hong Strat

-

I Introduces conventional cutter head I Delineates the treatment technology of soft

atmospheric-tool changing technology and hard uneven stratum of shield tunneling
I Introduces normal pressure tool change and soft stratum of underwater tunnel

technology based on atmospheric pressure I Represents the latest theory and practice of

changeable tool design tunnel and underground engineering in soft
I Introduces stabilization technology and tool and hard uneven strata

change technology for excavation face with B Provides real-life case studies and technical

pressure opening methods for researchers, students, engineers
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!nternatlonal Smeosm m
is

March 29 and 31

o 1"':, 2D

£:00 - 1400 h Mexico City Thme

EkOnAwOoEIC - ZUVEDPIX

6th Int. Symposium on
Tunnels and Shafts in soils
and rocks

Organizer
Mexican Society of Geotechnical
Engineering (SMIG)

[J Mexico City, Mexico
[0 29-03-2022 - 07-04-2022

SYDNEY
ICSMGE 2022
/\

A GEOTECHNICAL
DISCOVERY DOWN UNDER

20th International Conference on Seil Mechanics and Gectechnical Engineering

1-5 May 2022 | ICC Sydney Australia www.icsmge2022.0rg

20th Int. Conference on
Soil Mechanics and
Geotechnical Engineering

Organizer
Australian Geomechanics Society

[J Sydney, Australia
[0 01-05-2022 - 05-05-2022

Ty

TUNNEL SAFETY AND VENTILATION
May 09-10, 2022 ¢« International Conference

May 11, 2022 » Technical Visit
Graz, Austria * www.tunnel-graz.at

Tunnel Safety and
Ventilation 2022

Organizer
Technische Universitat Graz

[0 Graz, Austria
[J 09-05-2022 - 10-05-2022

DORR K=
\YJULMA P'J_%Z!@,

4th International
Tunnelling Forum

Organizer
Polish Road Congress Association

0 Wroclaw, Poland
[ 30-05-2022 - 01-06-2022
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Conference on
Computational Methods
and Information Models in
Tunnelling (EURO:TUN 22)

Computational Methods and H
Information Madels in Tunneling £1 N . Organlzgr A
2022, June 22*- 24”, Bochum, Germany s Ruhr University Bochum

0 Bochum, Germany
O 22-06-2022 - 24-06-2022

World Tunnel Congress -
WTC 2022

ITA-AITES

Organizer
W Tc 2 0 2 2 Danish Society for Tunnels and
Underground Works, DFTU

2-8 SEPTEMBER 2022 Copenhagen

[J Copenhagen, Denmark
[0 02-09-2022 - 08-09-2022

EUROCK 2022
Conference

Organizer
Danish Society for Tunnels and
Underground Works, DFTU

[0 Helsinki, Finland
[ 12-09-2022 - 15-09-2022

2nd Int. Conference on
Road Tunnel Operations
and Safety

Organizer
Danish Society for Tunnels and

nposIur Underground Works, DFTU

mu‘1 « 25" . 20" October 20

[J Granada, Spain
0 25-10-2022 - 28-10-2022
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r N \ EAAHNIKH EMITPOMH ZHPATTQN KAI YIIOTEIQN EPTQN

MéAoc¢ Tng International Tunnelling Association (ITA)
% www.eesye.gr I eesye.gr@gmail.com
S—F

To AioiknTIKG ZupBoUAio Tng EEZYE yia Tnv TpieTia 2021 - 2024 €xel Tnv ockdAoubn olvOeaon:

MNp6edpog: NikbAaog Polocog, MeT. Mnxawvikog
AvTip6edpog: AnunTpIog ANPPAYKAG, MOA. Mnxavikog

Mev. MpapuaTéRC: XpuobdOeuig Napaokeuomollou, MeT. MnNXavIKOg
Tauiog: Eudyyelog MepyavTAg, MoA. Mnxavikog
EkdOTNG: Avdpéag Mmevapdog, MeT. MnNXavikog

MéAog: AN - Mapia Miadéan, MoA. Mnxowvikog
MéAog: lwavvng Pikipng, MoA. Mnxavikog

AiGvoign ofpayycg Mmoyiamiou - EYAAT

Eav embBuueite va eyypapeite atnv Emtponn Znpd&yywv Kol Yroyeiwv Epywv (EEZYE) Ba mpénel
VOU CUMTTANPWOETE KOI VO UGG XTTOOTEIAETE TN OXETIKA &itnon. H diadikaxoioe Kol PolmoBEoeig
EYypaPnG wg pérog tTng E.E.Z.Y.E. éxel kaBopiotei and 10 ApBpo 3 Tou KaTaoTaTikou Tng.
MepI100OTEPEG MANPOPOPIEC KO TIGC GXETIKEG XITAOEIC, UTTOPEITE VX BPEITE 0W
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