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To d&eAtio Twv Znpayywv

E.E.L.Y.E. - MéAog tng I.T.A. _:

www.eesye.gr

Erkowvwvia yia to AgAtio twv Inpayywv: marilia.balasi@gmail.com

Editorial

N€o teuxog Tou SeAtiou onpdyywv Pe MAOUOCLO UAIKO OO TO MpOoodato MayKOGULO CUVESPLO
onpayywv otn NamoAn kat evdladépouoes e€eAIEELC OTO XWPO TWV UTIOYELWY, EVIOG KOL EKTOG

OUVOPWV.

Onwg kaBe xpovo, €toL kat ¢€tog, N EEZYE kat ¢pidol tng emttponng Edwoav To mMapov oTo ETHROLO
pavteBou, pe adopun tov eoptacpd tng Ayioc BapBapac. Mapabétoupe pwtopenoptal anod tnv

eomepida mou SlopyavwOnKe Kal TNV KON TG Titag yia To €106 2019, tou akoAoUOnok.

Euxaplotw Bepud tov kaBnyntn K. NikoAa BAaxomoulo yia to tdtaitepa evéladépov apbpo mou
HOLPAOTNKE MOll MG YLOL TG TIPWTOTIOPES TEXVIKEG TTAPAKOAOUONONG TNG UTIOOTAPLENG UTIOYELWV

EPywv.

Euxaplotw emiong toug ouvadéddoug MNavvn Oikipn, Anuntpn AAwppaykn, EUn FaBpieddtou,

Bayy€An Mepyavtn kot XpuooBepun NoapaokeVOMOUAOU yLa T GURBOAN TOUG OTO TaPOV TEUXOGE.

TéAog onuelwvou e otL n dtebvrg emtponr) onpayywv (ITA) avakoivwoe tn dnuioupyla HLag vEag
opadag epyaciog - Working Group - pe Béupa "Design and construction of shafts". Oocol
ouvadehdol evdladpEpovTal va CUMHETAOXOUV OTIG epyaoiec Twv Working Groups (mAnpnc Alota
Twv WG otn oeAida 11 tou mapovrog), mapokaAoUVIAL va EMIKOWVWVACOUV Hall poG oTo

eesye.gr@gmail.com.

KaAn avayvwon!

Maphio MrtaAdon




To Aeltio Twv Inpdyywv Mduog 2019

NepLexopsva

1. TANEA & O EKAHAQZEIZ IMAZ ...ttt bbb bbb bbb b e e bbb ba bbb -4 -
2. TATKOZMIO ZYNEAPIO WTC 2019 NATTOAH ...ttt ettt s s s s be s s e be s aa e b saaeen -9-
3. INTERNATIONAL WORKSHOP ZTO MEKINO = KINA ..ottt st sa s sae e -19-
4. “SMART” TUNNEL SUPPORT: CONTINUOUS STRAIN MONITORING USING FIBER OPTICS......cccooeriiiiniiiiiniiiieniicicicnccee e -21-
5. 5OTAIAAEZH RANKINE ...t s e s b b e e b e b e s ae s et e s at e e e nae s -25-
6. ENAIADEPOYZEZ EZEAIZEIZ ..ot e bbb bbb bbb bbb bbb e e ea -26-
7. EKAHAQZEIZ IXETIKEZ (KAI) ME YIIOTEIA EPTA ..ottt e st -29-
8. ENAIADQEPOYZEZ EKAOZEIZ/ KYKAOMOPIET .....ooviviiiriiiriitiiit ittt bbb bbbttt -30-
9. ETHZIOZ ANOAOMZMOZ THZ EAAHNIKHZ EMITPOMHE ZHPATTON ..eeiiiiiiiiiiiiiie ittt i -31-




To AeAtio Twv Inpdyywv Mduog 2019

Etaipot — Xopnyoi tn¢ EEXYE
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» NAMA

LYMBOYAOI MHXANIKOI KAl MEAETHTEE AE
CONSULTING ENGINEERS & PLANNERS SA

EAA®OZ xYyMBOYAOI MHXANIKOTI A.E.
Ynepeidou 9, 105 58 ABrjva, TnA: 210-32.22.050, e-mail: admin@edafos.gr, www.edafos.gr

® Intrakat A\

BUILDING TRUST

SQFiSTiKHellas A.E.
N

EAAHNIKOI AEYKOAIOOI

Armtdoi Etaipot EEZYE
=
|
EATEPTA
EAAHNIKA TEXNIKA EPFA AE. GEO

MNpoPBAnOeite ebw
oo tnv EEZYE*
* OL npolmoBéoelg eyypadng otnv EEIYE, etalpelwv ) opyaviopwyv tou Anpociou kabwg kat
WOWTIKWY  eTalpelwy  TpoPAEnovtat  oto  apbpo 3  TOu  KatootatikkoU TnG EEZYE:
https://www.eesye.gr/902rhothetarhoomicron-3.html
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1.TA NEA & Ol EKAHAQZEIZ MAZ

Eonepida & komn mitog

Me erutuyio kot Ogppy cuppeToyxn nepinov 70 cuvadéddpwv npaypatonow|Onke tnv Tetdptn 16/1/2019
oto §evodoyxeio TITANIA, und tnv awyida tng EEZYE, n sonepida pe Opa:

«Abcio60tnon - Médobot MapakoAovdnong / EAEyxou & Eumeipiec and tn Asitovpyia twv
Znpayywv EAAnvikwv Autokivntodpouwv».

ISlaitepa evdlad€poOUCEC TIOPOUCLACEL €ylvavV QMO EKMPOCWIIOUG Tou Ymoupyeiou Ymodopwv &
Metadopwv KaBwWE KoL EKTPOCWITOUG TWV ETALPELWY TTApOXWPNonG Autoklvntodpopwyv (OAuumio 0646g,
Néa 060¢, Eyvatia 086¢, Attikr) 086¢, Aut/Spopog Ayaiou).

MeTa TNV OAOKANPWON TWV MOPOUGCLACEWY akoAouBnos n Komhn tng MPwIoXpovIATIKNG Titag TG EEXYE,
OTIOU Ol GUMLUETEXOVTEG £ixav TNV gukatpia va avtaAAa&ouv amoPelg Le Toug olANTEG TNG ekdNAwong. Etol
Kol ETOC N KOTTN TNC TiTAC AMOTEAEDE LA EUKALPLa yia Tal HEAN Kal Toug didoug tng Emitpornrc va Bpebouv
padi, vo LolpaoTOUV EUMELPIEG ATTO TO XWPO TWV UTOYELWV KOTOOKEUWVY KOL VO EVNUEPWOOUV yLa TIG VEEG
g€elilelc.

To UALKO TwV TTAPOUCLACEWV TWV OUIALWYV SlatiBetal otnv LotoosAida tng EEZYE ().

Eomepiba 16/1/2019. O nmpdedpog TG emttporti K. I. Dikpng otnv evapktripLa opAia.



https://www.eesye.gr/lambdaepsiloniotatauomicronupsilonrhogamma943alpha-sigmaetarho940gammagammaomeganu.html
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FFON & YNOreIQN &

1 16-1-2019, NPA 1

O Npoiotduevog ¢ A/vong Suykotvwviakwy Ytodouwv ue SouBaon MNapaywpnong (YME)
K. Flavvng MmakoyLavvng
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Mapouoidosls ano ti¢ etalpeis Mapaywprnoswv

MuxaAng Ayyehdmoulog
(Autokivntédpopog OAvpmiag Odou)

Mavvng Zoutng
(Autokwvntodpopog Néag Odou)

e
— &

Kwotag Tolapolpag
(Autokivntdédpopog Ayaiou)

Stpatng Mapaoidng
(Autokvntodpopog Attikrg Odou)
— T

Oavaong Toavtodavoylou (AutokvntdéSpouog
Eyvatiag O6o0)
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Zevoboyxeio TITANIA: H komr tng mitag Kat n Tuxepr tou dpAouplol Aéomolva MNanakwvotaviivou
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Ta véa HEAN po

KaAlwoopiloupe otnv Enttponn Inpayywy Ta véa HEAN UAG:

BETTAZ NANATIQTHZ, MoALTIKOE MNXOaVLKOG

FTAPATZIQTHE  XPHZTOZ, Ntuxtouxog Aopkwv Epywy

IKIZAKHZ ANAPEAZ, MoAttikog Mnxavikog (oo Xopnyd: SOFISTIK Hellas)
AOYBHX NANATIQTHZ (oo Xopnyo: SIKA Hellas)

APOz02 BAZIAEIOZ, MoALtikog Mnxavikog (oo Xopnyo: GR8)

ZAXAPAKHZ EMMANOYHA, MetaAAeloAoyog Mnxavikog

KOZKINIQTHZ AHMOZOENHZ, Qowtntng (Ektakto pEAoCg)

MEAIZZOYPTOZ AAEZANAPOX (oo Xopnyo: SIKA Hellas)

MMITZAPAKHSZ 3QTHPHZ, NoAttikdc Mnxavikdg (amo Xopnyo: SOFISTIK Hellas)
MPOTOWAATHZ BYPQN, NoAttikdc Mnxavikog (amo Xopnyo: SOFISTIK Hellas)
STPATAKOZ XPH2XTOZ, MoAtikog Mnxavikog (oo Xopnyo: NAMA)
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2.MATKOzZMIO 2YNEAPIO WTC 2019
NAMNOAH

OMokAnpwOnke mnpwv Aiyeg pépeg to World
Tunnelling Congress (WTC) 2019 otn NamoAn. To
OUVESPLO SLPKNOE amo TG 3 £wg Tg 9 Maiou
Kot 5Le€NXON oto cuvedpLako kévtpo Mostra d’
Oltremare.

ARCHAEOLOGY
ARCHITECTURE
AND ART

Tunnels and Underground Cities:

Engineering and Innovation meet
Archaeology, Architecture and Art

ISlaitepo Bépa tou ouvebpiou yio ¢d€tog n
ouvbdeon NG ApxaloAoyiag, TG APXLTEKTOVIKNG
Kol TNG TEXVNG HE TIC UTIOVELEG KATAOKEUEG TOU
0oTIKOU XWpou.

Architecture & Art in underground: O véog
otaduocg «Toledo» atn NamoAn Exel Yneiotel w¢
0 IO EVTUNTWOLAKOG OTATUOC UETPO oTnV Eupwrn
(Daily Telegraph)

Kata tnv ektipnon twv dlopyavwtwy, To GeTVO
OUVESPLO NTAV TO HEYOAUTEPO OAWV TWV EMOXWV.
Juppeteiyav mepimou 2000 cuvedpol amd 50

Xwpeg. XtBnkav 200 ekBeolakd mepintepa
£TALPLWY TOU KAGSou

STAAOnKav mavw amd 1000 mepAnPelc apbpwv
Kal éywvav dektd 670 teAlkd Kelpeva: mpodoplkn
napouciacn (170) / mapoucioon NAEKTPOVIKWV
poster (500). Baolka B¢pata Atav ta eENC:

e Archaeology, Architecture and Art in
underground construction

e Environment sustainability in
underground construction

e Geological and geotechnical knowledge
and requirements for project
implementation

e Ground improvement in underground
constructions

e Innovation in underground engineering,
materials and equipment

e Long and deep tunnels

e Public communication and awareness

e Risk management, contracts and financial
aspects

e Safety in underground construction

e Strategic use of underground space for
resilient cities

e Urban tunnels

Ol TTEVTE OTOXOL TOU (PETIVOU OUVESPIOU

nrav:

1. DEVELOPMENT AND SPREADING OF THE
CULTURE OF UNDERGROUND
CONSTRUCTIONS

2. PROMOTION OF ENGINEERING AND
INNOVATION: NEW DESIGN APPROACH,
NEW MATERIALS AND EQUIPMENT FOR
UNDERGROUND CONSTRUCTIONS

3. EMPHASIZE SYNERGIES BETWEEN
ARCHAEOLOGY, ART AND ARCHITECTURE

&  UNDERGROUND  CONSTRUCTION
TECHNIQUES
4. INCREASE  AWARENESS OF THE

STAKEHOLDERS’ ROLE

5. STRENGTHEN THE STRATEGIC USE OF THE
UNDERGROUND FOR THE DEVELOPMENT
OF RESILIENT CITIES

EKTOG amd TI( EMIOTNHUOVIKEG TIAPOUGCLACELG, Ol
ouvedpol siyav T SuVATOTNTA VO CUUUETEXOUV
Ot  EMUOPPWTIKA  OEULVAPLA.  KOL  TEXVIKEG
ETUOKEPELG EVW TTAOUGLO NTAV KOL TO TIPOYPOLLLOL
TWV KOWWVLKWV €KONAWOewV oto TEAOC KABE
NHEPQ.
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Sr-inta [taliana Gallerie
‘_ innelling Society
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45 (TA-AITES General Assemibly and Worid Tunmel Congress.
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M. Hemenknecht

WTC
EvapKrr'/pLa TeAetn: T. Celestino (téwg Mpoedpog
ITA) kat AtcAeén «Muir Wood» amo tov Martin
Herrenknecht

MapdAAnAa pE TO EMIOTNUOVIKO TPOYpPAUUQ,
AeltoUpynoe Kol PEYAAN £KOEC TWV HEAETNTIKWV
KOl KOTOLOKEU OLOTLKWYV ETALPELWV.

Kawotopia tou detivod WTC, n  Pndlakn
TeXVoloyla:

Awpeav AnPn edkng epappoyng (WTC APP) yia
smartphones 1 tablets kot nAektpovikn
napouciacn Twv posters (e-posters), oe 10
HEYAAec 0B0veg (totems) oe eldkO XWPO, HE
Suvatdétnta tou avayvwotn vo avalntd Omolo
titho tov evbiédepe, va Stafalel to poster i kat
Vv TAAPnN epyacio Kol va Tpoypappatilel
{wvtavn ouvavtnon pe tov ouyypadéa. Etol ol
clvebpol eixav ava maoa otypn tTh duvatotnta
va Slwapdoouv to posters, va Yndicouv to
KaAUTEpO aMG kal va avalntioouv othv
edappoyn OAeg tig mMAnpodopleg yia To ouvESPLO
KOl TO TIPOYPOUHA Tou KaBwg Kat va AapBdavouv
live evnueEPWOEL; yla TIG SpOOTNPLOTNTEG TOU
ouvedpiou 1N TUXOV aANayEC OTO KABNUEPLVO
TPOYPAUUAL.

Ta uéAn uac E. FaBpieAatou kot A. AAppayknc
(ATTIKO METPO) umpoota o€ totem e TO e-
poster tou¢ (0 ouvepyaoia UE TO emionc UEAOG
uac E. Mepyavtn) ue Séua “Design & Construction
of TBM tunnel lining crossing active fault in
Thessaloniki Metro project”.

Y& OAOUG TOUG OUUUETEXOVTEC 606nke TO
QuAAadlo tou Mpoypaupatog Zuvedplou, TO
BiBAlo Mep\iPewv OAWV TWV TAPOUCLACEWV
KaBw¢ ko USB key pe ta mAnpn Keipeva.

-10-
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O ekBeolaKOG XwpPog

e “Passive fire protection for road tunnel
structures” K.M. Sakkas, N. Vagiokas & M.
Panias (Geomaterials Valorization Innovation
PC), D. Panias (N.T.U. of Athens)

e “Ground improvement with accelerated
micro-cement grout, Thessaloniki Metro,
Greece” P.I. Maragiannis & P.G. Foufas
(OMETE Edafostatiki S.A.)

e “Concrete final lining inspection procedure
and case study” C. Steiakakis & S. Delmadorou
(Geosysta Ltd), A. Simopoulos (Nea Odos Inc)

e “Damage assessment of final linings in metro
tunnels due to fire action” K.M. Sakkas, N.
Vagiokas, A. Kallianiotis & G. Loupa
(Laboratory for Enviromental Engineering,
Democritus University of Thrace, Xanthi)

e “Design and construction of TBM tunnel lining
crossing active fault in Thessaloniki Metro
Project, Greece” E. Gavrielatou, D. Alifragkis &
E. Pergantis (Structural Engineering
Department, ATTIKO METRO S.A).

KaBw¢ Kkat ouvadéldwv mou epyalovial OTO

e€wtepLKO.

Ta Working Groups tn¢ ITA

g

H €AnNVIK OUUUETOX OTLC TIOPOUGCLACELG

nepleAauBave  epyacie¢  ouvadéddwv  amo

EAANVLIKEG ETapeieg Omwg

e “Metro Thessaloniki — intersecting
microtunnels to support archeological findings
at Sintrivani Station” D. Rizos (OMETE S.A. -
currently Orascom Constructions), G.
Vassilakopoulou & P. Foufas (OMETE S.A.), G.
Anagnostou (ETH, Zurich)

Working Activity

Group

WG 2 Research

WG 3 Contractual practices in
underground
construction

WG 5 Health and safety in works

WG 6 Maintenance and repair of
underground
structures

WG 9 Seismic effects

WG 11 Immersed and floating
tunnels

WG 12 Sprayed concrete use

WG 14 Mechanisation of excavation

WG 15 Underground and
environment

WG 17 Long tunnels at great depth

WG 19 Conventional tunnelling

WG 20 Urban problems —
underground solutions

WG 21 Life cycle asset management

WG 22 Information Modelling in
Tunnelling

WG 23 Desing and construction of

(New) shafts

-11-
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ITA
AITES

Mépav TtOU E€MOTNUOVIKOU Kot €KkBeolakol HEpPOUG TOU Zuvedpiov,
npaypotonow|Onkav Kat oL eTAOLEG SLadikaoisg Twv opyavwv tng ITA-AITES:
ouvavtnon tou EkteAeotikol ZupBouliou, mapouciaon TwV ANMOTEAECUATWY
Twv Ouadwv Epyaciag (Working Groups, ITAtech, ITACET, Young Members
Group KAm) kait Fevikr ZuvéAguon.

Ta kpatn HEAN tng SteBvouc évwong onpdyywv (ITA) cuppeteiyav otn Fevikn
Juvéleuon Kal ot Stadkaoieg yia tnv avadel€n véou TPOESPOU, VEWV
QVTITPOESPWVY Kal VEACG EKTEAECTIKAC emitpomng (Executive Council) kaBwg Kal
yla tnv emiloyn ¢ xwpag mou Ba dhofevrosl To TTAYKOGULO CUVESPLO TOU
2022. 311G ekAoyEC, mou €hafav xwpa ota mAaiola tng Mev. Tuvéleuong otig 8
Maiou, mapaBpédnkav 62 xwpeg (amo Tig 78 xwpeg-HéAN tne ITA).

Néa Mpdedpog tng S1eBvolg emitpomng 2019-2022 avadeixbnke n Kwéla Jinxiu Yan (mpwtn yuvaiko
npoedpog g ITA) mou képSioe pe 32 Pridoug évavtt 30 tou deutepou unoPridlou amod tn FaAAia (Eric
Leca) kot viknTpla TOAN ylwo ™ Slopydvwon tou cuvedpiou 2022 1o Kavkouv tou Mefiko (6eltepn
uvnoYndla moAn nrav n Goa - Ivéia).

211G 3 koL 4 Maiou 8le€nxBnoav 800 ekmaldeutika ospvaplo tng ITACET pe Bépata :
e TUNNELLING 4.0 — INFORMATION TECHNOLOGY FOR THE DESIGN, CONSTRUCTION AND
MAINTENANCE OF UNDERGROUND WORKS
e COMMUNICATION AND STAKEHOLDERS ENGAGEMENT.

MapAdAAnAo TPOYPAUA KOWVWVIKWY EKSNAWCEWV: apLoTEPA N NBomoLog Kal tpayoudiotpla Serena Rossi
(Evapktnpla teAetr)) — 6€€Ld To kovoépto oto San Carlo Theater

-12 -
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4 LY @\
Fevikn Zuvéhevon ITA & Yndodopia (Tetdptn 8 Maiou)- O aviutpdedpog tng EEZYE k. A. AAppaykng

-13-
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I. ®ikpng, X. Mapaokevonovlou, M. MntaAdon (EEZYE) oto Seinvo umodndlwy xwpwv yia to WTC 2022

WTC: NEXT STEPS

2019

NAPLES
|

2020

KUALA LUMPUR

2021

COPENHAGEN

2022

CANCUN

Ta eMOUEVA TIAYKOOLO CUVESPLAL.

-14 -
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H véa ekteAeotikn emttponi tng ITA

A,
MRS JINXIU MR TARCISIO B. MR LARS MR ARNOLD DIX MR RANDALL
(JENNY) YAN CELESTINO BABENDERERDE Vice-President ESSEX
Presldent Past-President Frst Vice-President (2019-2022 Vlce-President
{201%-2022} (2019-2022F (2019-2022) Tutor WG 5 & WG & (2019-2022]
Tutor WE 2% Tutor W& 22 Tutor W 2

MR GIUSEPPE MR HAMDI AYDIN MR HANGSEQK MR JEYATHARAN
LUNARDI AGWOR Member of the CHOI KUMARASAMY
Vige-President Member of the Executive Councll Member of the Member of the
(201%-2022) Executive Councll (2018-2022) Executive Councll Executlve Councll
Tutor WG 12 (201%-2022¥ Tutor WG 21 (2019-2022] (2019-2022]

Tutor WG 20 Tutor We 171 Tulor W& 1%

MR ANDRES MR JAMAL MR GERARD DR TEIK AUN Q0I MR SOREN
MARULANDA ROSTAMI SEINGRE Member of the ESKESEN
Member of the Member of the Treasurer Execufive Councll Member of the
Executive Councll Executive Councll (2019-2022) (2017-2020] Execuilve Councll
{2019-2022} EE‘EIW?DEZ} Tutor WG 17 Cgr[egpondem WIC I:ZU'] 9'2@21:[
Tutor WG 19 Tutor WG 2 2020 Correspendent WTC
2021

Tutor W& 14

-15-
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@itacus

for an urban underground future

fpadeLn
Ap. Xpuo6Oepig NapaokevomnovAov (Emik. Ka.)
Mé£Ao¢ Tou ZupBouliou tng ITACUS

Ta véa tou cupfouliiou tng ITACUS (umodysloc
XWPOC Kol urtoyeLa avarttuén)

H opdda ITACUS mou aoyoleital pe TNV UmoyeLla
avamtuén elxe evepyn nopoucia ota mAaicla tou
450U  TAYKOOULWOU  OUVeEdpiou  onpayywv
WTC2019 otn NamoAn. Tnv Kuplakrp 5 Maiou
TpayUatonol}fnke TO Ogulvaplo He  BEpa:
‘Beyond Tunnelling — a manifesto for national
action groups’ oto omoio TapeupEBnkav
EPEUVNTEG, EMIOTAMOVEG, MNXOVIKol, Slknyopol,
TIOAE0SOUOL, APXLTEKTOVEG, KOLWVWVLOAOYOL aKOua
kat YuxoAoyol kal oulntnoav tn OLKA TOUg
OTTIKA ywvia mavw oto eupltepo Bfpa NG
aflomolnong Tou UTIOYELOU XWPOU OTO OOTIKO
nieplBaANov Twv MOAewv Tou péNAovtog. Ta KUpLa
onueia Kol POTELVOUEVEG SPAOELS TTPOKELTAL VA
SnpocleuTolV 0To eyyUC HEAAOV.

H opada ITACUS pe adopun to B£pa tou 450U
TIaAyKOOULIOU ouvedpiou onpayywv WTC2019:
‘Tunnels and Underground Cities: Engineering
and Innovation meet Archaeology, Architecture
and Art’ Slopydvwoe tn povadikr eniokePn otnv
umoyela oAn tng NamoAng — ‘Napoli Sotterane’
(Naples Underground). OL cuppetéxovteg eiyav
™V eukalpla va moapeupebBolv OTIC UTIOYELEG
oapxaieg yoahapieg £€6puéng tuff kal umoyeleg
OTOEG KoL Ttnyadla - TOV TPONYoUUEVO QLWVOL
giyav ypnowornownfei wg umoyesla kataduylo
Kota tn Stdpketa tou B’ Maykoouou MoAéuou.
Télog, oL co-chairs tng opadag ITACUS Han
Admiraal kat Antonia Cornaro mapouciacav to
VEO OTPOTNYLKO TNG TAAVO, TO VEX MEAN TOU
oupBouAiou Kal TG Tévte véeg opadeg Spdong
(Activity Groups).

Co-chairs: Han Admiraal kat Antonia Cornaro
Activity Groups and Leaders:

e AG1 - Young Professionals’ Think Deep
Programme — Rosanne Verloop and Petr
Salak

e AG2 - Urban Sustainability —
Chrysothemis Paraskevopoulou

e AG3 - Urban Resilience —Per Tengborg

e AGA4 - National Actions’ Think Deep
Programme — Chris Swaine

e AG5 - Urban Integration — Marilu Melo
Zurito

Ouoadikég Opaocelg KkKal oulnTAOElG KAatd TN
Slapkela Tou oepwvapiou: ‘Beyond Tunnelling — a
manifesto for national action groups’.

-16 -
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X. NapackevonovAou, 2019

Quwtoypadiec amd tnv emniokePn otnv umoyela moAn tng NamoAng — ‘Napoli Sotterane’ (Naples
Underground).

To véo oupBouliou tng opdadag ITACUS kal n mapouaciacn TG VEXG OTPATNYLKAG.

Mropeite va esvnuepwveote ywo ta véa tng opddag ITACUS edw: https://about.ita-aites.org/wg-
committees/itacus

Av emBupeite vo CUPUETAOYETE OTLG SpAOELS TNG opddag ITACUS, umopeite va EMIKOWWVAOETE HE TN Ap.
XpuooBepig Mapaokevomovlou (Emt. Kab.) oto mapakdtw email: c.paraskevopoulou@leeds.ac.uk

-17 -
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Ta Néa tnc Opadac Néwv MeAwv tng ITA —

Mdiog 2019

FfpadeLn

Ap. Xpuo6Beuig MNapaokevonovAov (Emik. Kab.)
MéAog tou Zuppouliou tng ITACUS

H etrola Mevikn ZuvéAleuon Twv VEWV HEAWV TNG
ITA mpayuoatonow)Bnke tnv Tetdptn 8 Maiou.
Ekel oulntnBnkav ol Spdoelg tou cuuBouliou
™¢ ITA Young Members (ITA-YM) kaBwg kot ot
6paoelg tTwv €Bvikwv opddwv. Mapeupednkav
ekmpoowrol  and ToMEC xwpes  (Auvotpla,
EABetia, Tleppavia, EAAGSa, Bpallhia, Ivéia,
Avotpalia, Hv. Baocilelo, TlaAAio, Zoundia,
NopBnyia, OMavdia, Kavaddg). Na onpelwBOei
otL To Me€ko kat n Ivéia mpootébnkav otnv ITA —
YM kotd t Sidpkela tou 2018, Spuovtag Tig
ovtiotolyeg opadeg VEwv pehwv. EmumpooBétweg,
KaTd ™ Slapkela ™mg OUVEAEUONG
Tipaypatonotdnkayv oL eKAOyEC Tou ZupBouliou
™G ITA-YM, nou amnaptiletal anod 6 evepyd UEAN.
AMayég umipéav oto JupBoUAlO pLag Kol €va
amd T HEAN oAokAnpwoe TN Ontela ToUu
(Giuseppe Maria Gaspari, ltaly) kat éywav
£KAOYEG yLO TNV QVOTANPWGCH ToU.

To steering committee ywa to 2019 amaptiletal
Qo TOUC:

e Keith Bannerman (Australia) - Chair

e Jasmin Amberg (Switzerland) - Vice Chair

e Chrysothemis Paraskevopoulou (UK)

e Nicolas Ziv (France)

e Jekaterina Jonsson (Sweden)
SandeepSingh‘”NirmI (Idia)

Kartma and Ta MOALA KAl VEQ HEAN TOU Steermg
Board Committee ITA-YM: amd aplotepa:
Sandeep Singh Nirmal (India), Giuseppe Maria
Gaspari (ltaly), Keith Bannerman (Australia),
Jasmin Amberg (Switzerland), Jekaterina Jonsson

(Sweden), Chrysothemis Paraskevopoulou (UK),
Nicolas Ziv (France), Sindre Log (Norway).

H kaBlepwpévn Bpadld OAWV TWV VEWV HEAWV -
dEtog mopeup£Onkay mavw amod 150 péAn.

H kaBlepwpévn dwtoypadio OAwv twv VEWV
peAwv pe ™ Anén tng ocuvedplag.

To teleutaio newsletter tng dteBvolg opdda Twv
VEWV HeAWV NG ITA (ITAym) mou &nuootelBnke
pmopeite va dlapdoete edw:
https://us18.campaign-
archive.com/?u=992d95a8e5850ffd1d7e0ea56&i
d=4c89e6b835

Mmopeite va EVNUEPWVECTE ylO TO VEA TNG
S1eBvoug opdada Twv véwv peAwv tng ITA (ITAym)
KaBw¢ Kal Twv urtdAomwyv eBvikwy opddwy amd
TO KovoUpLo newsletter kol oto omoio pmopeite
va KAvete gyypadn oTov mapoKAtw cUvEeopo.
https://ita-aites.us18.list-
manage.com/subscribe?u=992d95a8e5850ffd1d7
e0ea56&id=ef7e643cde
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3. INTERNATIONAL WORKSHOP
2TO NEKINO - KINA

To Supepo 25-26 Maptiou 2019
npaypatonotOnke oto [Mekivo n  duinuepida
“International Workshop on Design and
Construction of Large Tunnels and Underground
Space”. Juppeteiyxav, HeTafl MWV, EKTTPOCWTOL
TWV KPATWV HeAwV TG ITA amd tnv Auotpalia, tn
Bpallhia, tn wykamoUpn, tnv EABetia, tnv
OMavbia, tov Kavada, tn AoBevia, tn Boovia,
to NemaA, tn Mwavuap, tThv Tailavén, thv Kopéa.
H EEXYE ekmpoowmnnBnke amd Ttov mpoebpo
Mnavvn Oikpn kat to pEAOG NikoAao Kalihn,
TPWNV HENOC TNG EKTEAECTIKNG ETUTPOTAG TNG ITA.
Kuplo B€pa tng ouvedpilaong tng 25n¢ Maptiou
OMOTEAECE N TAPOUCIACN TOU UTO KATOOKEUN
ylyavtiaiou undyelou oldnpodpopikol otabuol
“Badaling” o omoiog¢ xwpoBeteital UMO TO JLVIKO
Teiyoc Kal evtdoostal otn véa oldnPoSPOULKN
vpapun Mekivou — Zhang mou mpoPAEmetal va
olokAnpwOei mepl ta téAn Tou 2019. H Vvéa
oldnpodpoutkn ypapun 6a mpooBAénel otnv
amocupudopnon tou Bopelou MNekivou aAAd Kot
otnv e€umnp£Tnon TG Kivnong Twv EMLOKETTWY /
TOUPLOTWY oOta TAaiola TG  XELWMEPLVAG
OAvpmadag 2022. O taBuog Badaling, mou
KOTAOKEVATETAL O TIPOOTATEUOUEVN QMO ThV
UNESCO neploxn, 6o g€umnpetel etnoiwg toug
nepimou 10 ekatoppUpla  Toupioteg TmoOU
ETILOKETTOVTAL TO ZWVLKO TELXOG. ZUVOTTIKO UALKO

yla TO VEO auUTO oTaBuo TmoapatiBetal ot
€NOUeveg oeibec.

Jto m\aloclo Tou  ouvedpiou  oplopévol
EKTPOOWTOL XWpwV, HeTafl Twv omolwv Kal ot
eknpoowmnol tng EEZYE, ocuppeteiyav pe oplAieg
(F. ®ikpne “Tunnelling in Greece» kat N. KadiAng
“The development of Athens & Thessaloniki
Metros”).

To mpoypappa NG Oinuepida mep\appave
enioken OTOV UMO KOTOOKEUN oTtabuo Badaling
koBwg kal otnv €kBeon mou ¢hoteveltal oe
elblkO Ywpo Tou epyotafiou oto omoio
mapouolalovial LaKETEG TOU €pyou Kal Bivieo
ELKOVLKNC EEvaynaong oto otabuo.

TéAog, oto mAaiolo tng Sinpepidag tnv 27-5-2019
TIPAYLATOTIOONKE MO TOUG EKTTPOCWITOUE TWV
Kpatwv peAwv TG ITA texvikn emiokeyn oto
£pPYOOTACLIO TOPAywyng maong ¢voswg TBM
(EPB, Slurry TBM, Multi-mode TBM, Rectangular
TBM, U-shape TBM, Hard Rock TBM, shaft boring
machines TBM ktA) tng CREG - China Railway
Engineering Equipment Group Co., Ltd.
(http://en.crectbom.com/). H CREG amoteAel tn
peyaAutepn Blopnxavia mapoywyng HNXavwv
OMOUETWING KOTING onpayywv (Slapétpwv amod
3.5 £wg 16m Tmepimov) pe Suvatotnta
Kataokeung 250 TBM etnoiwg!

KN W7 0617 B 3 R 3 T () s et 1 AR I B 52 i 2

International Workshop on Design and Construction of Large Tunnels and Undergeound Space

20149.3.25 | Beijing
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L EC ANTREEETERORRRARERR

InkeEnalions Withasom on Sssigh-amk Sanstptio afiarp: Tunmaie 3 ndaegauid SRAca:

AvapvnoTiko otnv EEZYE amo tnv Yan Jinxiu (véa M. Mesihovic (Boavia), A. Zigon (ZAoBevia)

npoedpo NG ITA) kat Arnold Dix (Avtutpoedpo tng N. KaZiAng kat I'. Oikipng

ITA).

Texvikn Emioken oto otabud Badaling

JTn ouVEXELa TIOPABETOUE ETUTAEOV UALKO.
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New Badaling Tunnel and
Great Wall Underground Station
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Badaling is an important section of the Great Wall. Located in qung&stmct it was | |
listed as a UNESCO World Heritage Site in 1987. It receives over 10 mllllon itists.every year |
from across the world including heads of states. .
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The blue route avoids the
scenic area but couldn’t serve
| | Qanqing or Badaling scenic area
sufficiently or solve congestion.
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|| BRI eRRTFR/ ERRE
|| BB,

Progress in  tunneling
| | technologies makes the red
route across the Badaling
Scenic Area the optimal choice.

s o o o

Vladimir Putin Obama . George Walker Bush [IES g -\




(-:)?ﬁ, \Emgﬁ MIR sI&ﬁ The New Badaling Tunnel
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WERSH: tmisekm, ZiEHElTI2km, #Xi8ihT150.3-0.8km,

For the Badaling Station, we studied three plans of Guantiangou, Chadaocheng Underground Stations and ’

| Chengjiayao Ground Station; it is 6km from the ground station to the Great Wall footpath entrance, 2km from
| Chadaocheng, and 0.3-0.8km from Guntiangou Underground Station.

| empsinTE, SRSHEE
% k%, \ERERSEER
RERE, ESESNEENK

I*mlingineermg Difficulties |_
A IRRIE B SRR E SR

i, RR2BEK. FRERS
. THIRSRKARIE,

Badaling Tunnel is the anchor
project of the entire line. It crosses
key scenic areas on the Great Wall
at Juyongguan Pass, Shuiguan Pass
and Badaling Great Wall, and dives
under the century old Beijing-
Zhangjakou Railway at super-
shallow depth. It is the longest
tunnel with highest environment
requirements and shortest deadline
for the construction.

e (—) #ﬁ, \ﬁm@ﬁ MIR EI&ﬁiﬁE The New Badaling Tunnel

................... AR BEFERIBL, £1K12.01km, BRRITAERL250km/h, BEFNERIE. BE |
RAR, || ERSIMER4m, BXIER4I2m, :
BekEiE New Badaling Tunnel crosses the Jingdu Mountian, has a length of 12.01km, with deisgned top speed of
B%s/\i& 250km/h. It is a single-hole two-line tunnel, merely 4m underground at the shallowest and 432m at the deepest.
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gestion.
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SRRE
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choice.

IESKERI T 0G,

. INERKIRISR— N KRR TRZEY, TEERAER 36000 m? , BHRERANE

Badaling Great Wall is a large-span cavern cluster close-cut underground station, with a main ‘
underground construction area of 36,000m?. It is China's largest underground high-speed railway station. ‘
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_| 1: Large span, support structure design and excavation challenging

JNAB IR ATHSEES2. Tm, FHEMEEFIAZIS08m?,

Biggest excavation span is 32.7m, section area is 508m? .

Engineering and Technical Difficulties 6 (.) ’ %mkmﬂm& EI&*&

caverns is 2.27m, and minimum vertical spacing is 4.55m.

AEZ, BE%RSH, BIEETH

Large number of caverns densely distributed, cross-interference at various sites

, WERNSikesH, SHWER, FTRESR/IVKFEE[R2.27Tm, SNEFE

233
] 2t

E TR ARRIA 784
| EIEE{R4.55m,

Complex structure: 78 caverns, 88 section types. Minimum horizontal spacing between parallel

(= (I) I\i&lll@t:mﬁ%ﬂ 5T
ﬁ:ﬁﬁ*.mﬁﬁﬁ&mmmﬂﬁﬁﬂﬁ

Large burial depth, brings challenge to passenger elevation, rescue and evacuation

Engineering and Technical Difficulties | a (-) ’\i&m@kmﬁﬁmlﬂ Elhﬁ@

Engineering and Technical Difﬁcultiesa

P.EAEmEE%&MEEﬁ%Ewm,H¢Hﬁﬁﬁﬁ5%ﬁﬂ@@ﬁ,ﬁﬁé
i E40m
Platform to ground structures has a elevation of 62 m, entrance & exit passage connected

to ground structures, with an elevation of 40 m.

HADEE |
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4: Complex geology, significant impact of fault and deep weathering slots
F2 TR TROBARIS SR, SN, SRR, HVEES, FEMNARRERSNRENE. E3 Fﬁ

| UGB T EISRRER, JFIBRARE RN,

F2 fault is at the wide span transition section. It is grade V wall rock with soft and broken rock mass,
151gmﬁca.ntly affecting the stability of the large span tunnel wall rock. Deep weathering slot is at the cavern
{ section, considerably affecting the stability of the station cavern cluster.
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RULIRE

Deep weathering slot




vincaies© (F) JSIRKIFIERS TR cocoing oo tenmica vincaies. ©  (F) JGEIIIBINEIHIRFIER Design innovation technology |

5: /KRR, FERERMHE BUK/ iR R tkigig i AR eUg:
1Sisites 5: Stringent environmental requirements in Badaling Core Scenic Area Design Innovations at Badaling Great Wall Station:
—) : = (Y= RY
BNERE : IAFIZEIKEER ( Achieving Class I Water Quality ) 1, ABUSTEFRIGAZEENENIETHEAR
: <0.1lcm/s ; Large underground station cavern complex design technology
n paralel B R RO SE TS 2, WFEUSHERERREERIHRA
ki : <33dB Ra Underground station environment comfort creation design technology

3. RBRE TEISRHRBEEGITHER

Large deep burial underground station disaster prevention and rescuef
design technology o

4, WTFXZRERESESRITHRER

Large underground space self-stability design technology

5. RGBT TEERITERAR

Long-life underground structure design technology

=1 1

)ifﬁculties‘ a (E) ’ \i&ﬂgﬁﬁﬁﬁiﬁ‘ﬁ'ﬁ“ﬁ&* Desi;gn innova;ion technology | a (E) }(ﬁm@&mﬂiﬁi"‘ﬁu%ﬁﬁ* Design innovati(;n technology

1. KRB TFFISAESHERIGIHEAR | 2. MTERISHEREFRE S RIHEA
_____ 1. Large underground station cavern complex design technology 2. Underground station environment comfort creation design technology

e, || | EESERERTN=SSABRGS, BRTEGASTIRSOEEMN, B | ARENAXSEEFEENEEEUE, LUANE PSHES, EARE.
° i [ S S, IR P2 N -+l Ay S,
INAEERE, NE=EEE, FEEEIXRMIERE. L EME. NIRE. BIR. ZAMRESEEEFERERE,
RRITASS | The station is equipped with independent three- levels three- vertical group caves clusters, which avoids the i We put the visual and sensory comfort of passengers in an important position, "people-oriented" as the
e caverr; ! interaction between adjacent lines and caverns. Effectively utilizing the bearing capacity of rock wall, reducing i design concept. For passengers in the Sound environment, Light environment, Wind environment, Temperature
{ the span of cavern, reducing construction risk and engineering investment. | | ienvironment, Artistic environment to create a comfortable environment.
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© () /NEBKFBILSTIFEA
3. ABSRIBH T EISBFRBUR TR

3. Large deep burial underground station disaster prevention and rescue design technology

| R T SR TSRS ATRERGEEE, RIFABIM+GIS, VR, HEN+F
SRR, BN T EREAIR SRR EAEIER S,

It A three-dimensional annular rescue corridor in complex underground space is designed. By using
{ BIM+GIS, VR, Internet + and other advanced technologies, an intelligent visualization platform and command

Design innovation echnolog); - é . (E) I@%ﬁﬁﬁﬁiﬁi‘l‘ﬁﬁﬁﬁ%

Design innovation technolog}@ (
I——

4. HTFXZ=ABEESSZHEAR
4. Large underground space self-stability design technology 1,
g u"%ﬁﬁéﬁﬁﬁﬁﬁ”%&ﬁﬁﬁ,%%Eﬁﬁﬁﬁm#%&ﬁﬁﬁ\Eﬂﬁé R
gﬁ?%ﬁmﬁkﬁ%ﬁﬁ%lﬁ,ﬁﬁﬁﬁﬂkﬁ%ﬁ%ﬂ%ﬁ%. |

Based on the design concept of “tunnel surrounding rock self-bearing theory”. The surrounding rock' i

} ! deformation of super-large span tunnel is effectively controlled by using surrounding rock bearing arch i adopte

| i component design method, self-bearing support system and super-large span tunnel excavation method. | {advers

© () \ESKBISSHOIEREAR
5. KEmTEETHER

5. Long-life underground structure design technology

FIPETZ, HLUSE®

L ERHEES e, ROMCBUHAIRIAOMEL, BRI,
RS, SCIUKIRZE IS REAMI300FSMmARIT Bir.

| Through the design of enhanced support measures, the material, pouring, maintenance and long life health
| {monitoring of lining are improved, and the design goal of 300 years life of underground structure of Great Wall
| i
|
|

| 1 Station is realized.
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Design innovation technology : a (ﬁ) , \iilll@-b’:iﬁﬁﬁﬁﬁﬁ:l:ﬁllﬁﬁﬁ* Construction innovation technologya

| 3. KESWARBLHWERBIAAR

[ | Long-life durable concrete production and construction technology

B/ XIS IR IS i T A BU#A:

Construction Innovations at Badaling Great Wall Station:

1. BEmEERIRBF SRR

Tunneling precise controlled blast excavation technology

2, BARSHEME_FHBIEA

Super-large variable section tunnel secondary lining technology

4, BEERLHTIEERA

Informatized management technology of tunnel construction

5. REEHXREFSFFRBTIRA

Green tunnel construction technology in scenic areas
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1. BEREHERIRBTHZEAR |2, BRIETHEREZHETEAR |
_____ 1. Tunneling precise controlled blast excavation technology ‘ 2. Super-large variable section tunnel secondary lining technology \
|

BER] | BERAARNMAERERTN "SEMRGEHIIREK B8R , BREREHE | | WRTERAESEEFTE AT, RESFURELS BN ATIERIRSE
0AERAD, BT TIRBeXI X YFERRAFIR N, SO TR, IR, SEIT i T RENB RIS ISR,
1ding rock | g Large-scale mechanized supporting and “precise micro-damage controlled blasting technology ” are [ | ; A new type of super large span and variable cross section Second-lining trolley has been developed. The 1
aring arch| |adopted for the tunnel construction. The blasting vibration speed is controlled at 0.1 cm / s, which eliminates the | | | i effective control and visual management of the construction quality of the second lining are realized by using the ‘
Be o 48 i adverse influence on cultural relics and environment, and realizes the zero settlement of the surface. i digital concrete volume control technology and the integrated vibration control technology. ‘

thnology 6 (7"\') ’ \i&lﬂ@{:’:ﬁﬁﬁﬁﬁﬁIﬁU%ﬁ}i* Construction innovation techno}ogy
3, KEWMARELHERETRER

4, REESHBIEERA

| 3. Long-life durable concrete production and construction technology | [ 4, Informatized management technology of tunnel construction
| TERBRESRRTABELERA, BICRRTTAMNGERNTS, 8] MR TETBIMZANIESREETE, IF7RENARMERRIGRA, &

It mainly adopts the technology of improving the internal compactness of concrete and preventing the| | | The project management information platform based on BIM technology is developed, and the tracking
1 cracking of concrete and the corrosion of steel bar. Strengthen curing measures and quality rapid detection and technology of people and vehicles is innovated. Combined with digital image, three-dimensional point cloud and
tunnel monitoring, the information construction management of “pepole-machine-rock-tunnel" is realized.

PfEREARE RGNS, SCIURB TS SRITIA M, é%lﬁ%%?{% SRR, BERUSIT "A--=-8 ERAETIER, ;
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‘ a () &iE Summary

 EBSIHHT 0195 BESESF, BUERRIEFREILSRZEEEDE, y
20224F S HARMHERRE, /ARRED/ SN KBERRISFTHORSR, 2HE
| SREREARE, thitRAMERENE FERASERAR SN T EE. !

E ][l (=Rt ==K vy 3 3 > YN TR 0 7N o~V N The Beijing-Zhang high-speed railway, which is scheduled to open to traffic by the end of 2019, will completely solve
i %?%%;ﬁ*81%§%%ﬁ%;?ép /ﬁBﬁ:ﬂ:\ E%UBE:’:‘ ’57'k | | problem of traffic congestion in the northwest of Beijing and provide high-quality guarantee for the 2002 Winter Olymj
i I [ =2) 70N o |

i@ (7‘() ’ \im&mﬁﬁﬁﬁlﬁuﬁﬁ* Co;lstruction innovation technology
|5, REEHEREFRERERELEA

5. Green tunnel construction technology in scenic areas

‘ Games. Badaling Tunnel will become a new bright spot in Badaling Great Wall Scenic spot. it is an important progress of hig

1 Large-scale temporary projects are far away from scenic spots. In the construction process, the green environmental speed railway tunnel technology in China and provides a demonstration for the technical progress of large-section tunnel
protection construction technology of ventilation and dust reduction, tunnel slag dust control, transportation dust prevention
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underground space construction in the world.
| and sewage purification is adopted to strictly protect the ecological environment of scenic spots. I ® B Lk R A
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4. “SMART” TUNNEL SUPPORT: CONTINUOUS STRAIN MONITORING USING
FIBER OPTICS

By Nicholas Vlachopoulos and Bradley Forbes

- ¢

Nicholas is a professor with the Royal Military College of Canada (RMC) within the
Civil Engineering Department and Director of the RMC Green Team as well as the
Canadian Representative of IAEG.

Bradley Forbes is a PhD Candidate within the GeoMechanics group of
the Geological Sciences and Geological Engineering Department at
Queens University.

The need for Continuous Strain Sensing of Tunnel Support Elements

A rising demand for underground transportation and resource management has led to the development of
many more subterranean projects (deep foundations, tunnels, utility corridors etc.) which are constructed
at larger scales, over greater distances, increased depths, and within proximity to sensitive urban
environments (i.e. reduced tolerances with respect to adjacent infrastructure). For such projects,
engineering design of support is primarily based on the stress and strain that are developing within the
support structures as a result of the surrounding ground conditions. These ground loads are distributed
continuously and spatially and as such, an improved understanding of the continuous strain profile would
provide better insight into the true behaviour of such support elements. Research currently being
conducted at the Royal Military College of Canada (Figure 1) focuses on such micro-scale geomechanical
mechanisms and interactions with a view to determining the overall design implications for full-scale
support design for tunnels (for example).

Seale of T
Research Progiam ; .

Cam bi el
Suppark
RS s

Ground-Suppost

Intenaction

Farameless
f— [N )

Figure 1. Research being conducted for Tunnel Support at various scales of testing. i.e. from micro-scale to
full size evaluations and testing.

The use of fiber optics within the Geotechnical / Geological Engineering field is not a new concept. There
are multiple projects that have utilized a particular type of fiber optic technology in the past, ranging from
their use to monitor the construction and performance of embankments, tunnels, piles, mining operations
and other geotechnical works. It is important to note that not all fiber optic technologies are similar as each
type has their unique strengths and limitations. Historically, monitoring of such ground support members
has been limited to electrical and mechanical techniques (e.g. foil-resistive strain gauges, inclinometers,
linear variable displacement transducers). Such techniques provide discrete measurement points, implying
that many sensors are required to obtain a full strain profile along the length of the support element.
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These techniques provide a limited spatial resolution along the element, making such methods prone to
misinterpretation, underestimation, and possibly omission of support response. For example, it not
uncommon to observe a ‘failed’ rock bolt that has been subjected to both axial loads as well as bending (i.e.
transverse loading(s)) (Figure 2a). As depicted in Figure 2b, a coarse monitoring arrangement could
potentially miss such local mechanisms completely.

Mechanism not

[——

]
l E captured

-
-
-
ERREEE R R RN |
3)

A ST AL SN SRR

)
\'"ll'.l'l’"l‘l"l.’l"

b)
Figure 2. (a) Permanently deformed rebar element after a rock burst event (Courtesy of Brad Simser).

Lateral deformation of the rebar is clearly evident. (b) Sensors (red locations) are too sparsely arranged in
order to capture local phenomenon.

Optical Fiber Technology, Specimen Preparation and Methodology Developed

An optical frequency domain reflectometry (OFDR) technology using low cost single mode optical fiber was
investigated as a potential distributed strain monitoring technique for ground support members. What
makes this OFDR technology particularly attractive for monitoring the aforementioned support elements is
the capability to monitor strain with a spatial resolution of 0.65 mm along the length of the optical fiber
sensor. As well, the operational accuracy is quite acceptable (better than +/- 10 microstrain).

In order to test the technology and methodology developed, No. 6 Grade 60 rebars were prepared by
instrumenting them with a fiber optic. Steel bars were modified with 2.5 mm by 2.5 mm diametrically
opposing grooves as shown in Figure 3.

) o Connector Sensing Length 1
@ R=l=lsislzlmim izt sl in L=l=lmil=ls GEEEEEEEEE T ' OF Loop
180° End Sensing Length 2

Termination

Figure 3. Photos and schematic depicting the grooves that were created during specimen preparation and
the outfitting of the optical fiber. The optical fiber was looped around one end of the rebar specimen
providing continuous strain monitoring along two sides (Sensing Length 1 & 2) of the sample.

Performance? Lessons Learned?
Selected Laboratory Testing and Results

To date, many configurations of testing that include axial, bending, and shear testing have been conducted
utilizing multiple support elements. These support elements were tested as unique specimens as well as
grouted within concrete (rock) samples. The support tested in the laboratory to date includes: Rebar (rock
bolts), D-bolts, Cable bolts, Spiles and, Forepoles. Each sample preparation has its own unique challenges in
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terms of fitting the fiber optics in conjunction with a particular support element. In Figure 4 below, one can
see selected results from the laboratory testing that has been conducted as part of this line of research.
Figure 4a depicts results from an axial pullout test while Figure 4b depicts results from a 2-way shear test.

FlkN)
Start [Qrm)

900mm

Strain (pg)
Strain {pe)

a 0.2 [LE | 0.6 g 1 1.2 [1] 315 [ k0] 085 D ED (3
Distance along optical fiber {m) Dirtencs sleng rabar fmj

Figure 4. Selected results from a. pullout testing and b. 2-way shear configuration.

Field Trials

As with any technology of this nature, it is encouraging to obtain excellent results within the controlled
environment of the laboratory. The question now becomes how this technology can be employed in the
harsh conditions associated with the field while limiting its impact on operations. To date, multiple
successful field experiments have been conducted at 3 separate locations around the world. The authors
are also in contact with other interested global parties who have shown an interest in employing such a
technique within their operations.

Below (Figure 5) are relevant photos from the in-situ installation of the fiber optic technology within
support elements that were designed by the authors. The data amassed in the field to date is of excellent
quality, however, at the time of publication these results had not been authorized for release. None-the-
less, it is extremely encouraging that the technology developed and tested at RMC is functioning as
expected within the austere field site conditions with no real interruption to tunnelling or mining
operations. It should also be noted that a unique fiber optic instrumentation solution must be determined
for each type of ground support element; this is a non-trivial undertaking due to the unique requirements
and installation procedures associated with each type of support and site.
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Figure 5. Field Trials for Support Elements Outfitted with Optical Fiber. a. Optical cable bolts installed at in
austere mine conditions; b. Installation of Umbrella Arch with Spiles; Lead wire extending from
instrumented support member; c. and d. In-situ pullout test of rock bolt instrumented within fiber optics;

Conclusions

The distributed optical strain sensing technique has been verified as a novel monitoring and geotechnical
tool for capturing the performance of ground support members used in underground projects. The
sensitive spatial resolution allows a continuous strain profile to be measured, overcoming the limitations of
conventional, discrete strain measuring techniques, which in most cases will not fully capture the
geomechanical behaviour of the support, especially when considering localized complexities. The results of
using this instrumentation with ground support elements in the laboratory and the field have provided
confidence for using and improving upon such a technique within the field. In addition, the optical
technique can be realized as a novel tool with the capability to “see” and “sense” into the ground ahead of
the working face, allowing the engineer to react and make adjustments to the support and excavation
process in response to future ground conditions. As a monitoring solution, DOS provides unparalleled
information concerning the behaviour and the interaction between the ground medium and the support
elements which can be back-analyzed for predictive numerical model methods and ultimately support
design optimization

The authors wish to acknowledge the support of the following industrial as well as governmental sponsors:
Natural Sciences and Engineering Council of Canada (NSERC), the Canadian Department of National
Defence, Yield Point Inc., and the Royal Military College (RMC) Green Team.
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5.59" AIAAE=H RANKINE
Novéivo 20 Maptiovu 2019

G.

*THE BRITISH *
GEOTECHNICAL
ASSOCIATION

O kaOnyntA¢ K. Nwpyog MNkalétog emAéXOnke anod
to British Geotechnical Association (BGA) wg o
OMANTAG NG e£tRolag StaAegng Rankine. H 59"
S1aAegn Rankine 660nke oto Imperial College oto
Novéivo tnv 20" Maptiou 2019.

H 8uaAegn Rankine Bswpeital maykoouiov KUpoug
QVayVWELON TNG EMLOTNHOVLIKIG cUVELOOPAC TOU
opAntA otn Fewtexvikn Mnxaviki.

Quwtoypadia BGA @BritishGeotech: Professor
George Gazatas delivering the 59th Rankine
Lecture on unconventional seismic design

Mnyn: ICE Institution of Civil Engineers

https://www.ice.org.uk/eventarchive/59th-
rankine-lecture-london

Benefits of Unconventional Seismic
Foundation Design, London

Current seismic geotechnical practice has
embraced concepts inspired by pseudo-static
thinking and force-based methodologies. The
result is often over-designed foundations that, in
addition to being uneconomical and difficult to
implement, might unexpectedly lead to poor
technical performance of foundation—structure
systems.

The benefits of drastically changing the established
philosophy in seismic foundation design will be
explored, emphasising the “foundation rocking and
soil failure” of tall slender structures, the
foundations of which were deliberately under-
designed to ensure that, during strong shaking,
substantially nonlinear and inelastic soil-
foundation interaction takes place — uplifting of
footing from the supporting soil, along with
mobilisation of bearing-capacity failure
mechanisms in the soil.

Thanks to the kinematic nature of seismic shaking,
allowing such unconventional response limits the
accelerations transmitted up into the super-
structure, hence it reduces the inertia loading
which “returns back” onto the foundation in the
form of overturning moments and shear forces.
Owing to its cyclic nature, seismic response
generates a significant amount of damping in the
soil, while exceedance of the ultimate capacity acts
(only) momentarily and alternatingly. The two
phenomena contribute towards decreased
response intensity and acceptable levels of residual
deformations (displacements and rotations).
Deformations are further diminished by the
beneficial contribution of gravity to re-centring of
the foundation.

Physical experiments, analyses, and field
observations, involving a variety of structural
systems and foundations, will illustrate the
technical advantages of such unconventional
designs. Analysis of two historic seismic case
histories, involving failure of bridge piers and
overturning of buildings, will further demonstrate
the potential benefits (as well as the limitations) of
this new paradigm in seismic soil-foundation—
structure interaction.

=N

‘EAAnveg ouvadeldol mou BpéBnkav oto Aovdivo

yla vo tapakoAouBrioouv amd Kovtd tnv outAia.
Metal toug oL N. FepoAupog, . AvactacomouAog,
M. TaclomouAou, B. Apdoog
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6. ENAIADEPOYZEZ EZENIZEIZ

Tuvééstal uUmoyEiwg O  oTaOuOG
«Napiong» tou Metpd pe tov I.I.
ABnvwyv, véa onpayya ot AXOPVEG

Tou Qwtn Pwtelvol

(amoomaocpa tou AapBpou amd TNV LOoTOCEAIS
https://www.metaforespress.gr/sidirodromos)

To kalokaipl avapévetal va mpoknpuxBel n epyolafia
™¢ B’ ¢daong ekouyxpoviopol tou 1.3. ABnvwy, Pe TV
omola KOTAOKEUAIOVTAL OL UTIOAOWTEG YPOUMEG Kol
armoPabpeg¢ Tou oTaBuol, OMA KAl Ol UTIOYELEG
Slapaoelg yla tnv emkowwvia twv anofabpwv tou
oldnpodpoukol otabuol pe Tov otabuod «Aapiong»
Tou Metpo.

To €pyo, Ue EKTIHWHEVO KOOTOG 80 eKaT. evpw, pall e
TO  OUUTANPWHATIKA  €pya, amookomel  otn
petermBifaon emPatwyv ToU HETPO MPOC T TPOACTLAKA
KOl UTLEPOLOTIKA TPEVA Kal avtlotpodws. H oAokAnpwaon
TOou €xelL oplotel oe 36 WAVEG amo TNV umoypadr TG
obuBaong kat lowg teBel oe Aewtoupyla v Bla
Tiepiodo e TNV onpayya Twv IEMOAlWV.

JUYKEKPLUEVA, TO £pyo MepAapBAvVeL TIG amapaitnteg
gpyacoie¢ ywa TNV  OAOKANPWON TOU  KEVIPLKOU
J16npodpoptkol Itabuol ABnvwv (2.3.A.), UEpOG TOU
omolou €XelL aVaTTUXTEL Pe mponyouueveg epyolafisc.
Mpokeltal ywa OAOKANPWON KOTAOKEUNG YPAUUWY,
anoBabpwv (No 1 €wg 6) kat umoyelag Stafaong yLa tnv
EMIKOWVWVIL TOU oOuvoAou Twv amofabpwv TOU
oldnpobpoutkol otabuou, Kabwg Kal ouVEeoNC HE TO
JTabpd «Aapiong» tou HeTpo. (...)

JUVOTTTIKA, otnv epyolafia Ba mepthappavovrat:

-H kataokeun twv véwv amofabpwv No 1, 2 & 3 (twv
VEwV ypappwyv No 1 €wg kat No 6) tou 2.2. ABnvwv PEeTA
TWV TPOCWPLVWV OTEYACTPWY Kal TwV gpyaciwv H/M
TIou KaBLoTouV TIg amoPAOPEC AELTOUPYIKEC.

-H kataokeun TG emSOUNG Twv ypapupwy 1 éwg Kot 6
ToUu 1.7, ABnvwv.

-H eykataotaon nAekTpokivnong oTig YPauUES 1 £wg Kal
6 TOU 2.2 ABnvwv.

-H ohokApwaon g KATaoKeUNG TG Yroyelag AldBaong
TOu OTaBuoUl ME TIG KALMOKEG, TOUG QVEAKUOTHPEG KOl
TNV oUVSeon pe To ZTaduod «Aapiong» tng Attikd MeTpod
A.E..

-H kaBaipeon tng maAaldg unoyelag melodlafaocng Kot
n OoAOKANPWON TNG KATAOKEUNG (eméKTaon) tng Véag
pKpnG Katw AwaBacng Nelwv.

-H  kataokeurp tPwv  (3)  peETaAAKKWV  Avw
MNetodlafaocswv evidg Twy oplwv Tou 2.2. ABnvwv.

-H olokApwon tou avicomebou KopBou tng odou
MéAlomog otnv eicodo tou 2.2. ABnvwv

-H olokApwon tng Kotaokeung tng Katw AwdBaong
Oxnuatwv Kat Melwv thg 060U Aopokol otnv €€060 Tou
3.3. ABnvwv.

-H KOTOLOKEUN Twv UTTOAELTIOEVWV
NAEKTPOUNXOVOAOYIKWY  EYKOTAOTACEWV TOU 2.5,
ABnvwv. (nAektpodwTtiouog, QVEAKUOTHPEC,
avtAlootaotay).

-H avapépowon Ttou KukAodoplakol LoToU TNC
euplTEPNG TIEPLOXAC HME TNV  KATOOKEUH  £pywv
obomoulag, USPAUAIKWYV  €pywv,  ATMOKATAOTOON
EYKATOOTACEWY Kal KTplwv, €pywv mpacivou Kal
nepidppatng touv 2.2. ABnvwy, Ta omola gival amoAUTwg
anapaitnta ya tnv €§acddAlon tng AELTOUPYLKOTNTAG
Tou udlotapevou oldnpodpoptkou Sladpopou.

()

METPO AOnRvag — Alaywviopog yla Tt

Mpapun 4

OMokAnpwOnke ot 15 Maptiou 2019 n
Stadikacia UMoBoARg Twv  TEXVIKWV Ko
Owovoulkwv MNpoodopwv ywa ™ B' ddon tou
Awaywvicpou tou Epyou "TPAMMH 4 - TMHMA A',
AAZOZ BEIKOY-TOYAH" tou Metpd tng ABRvag.
Ou ¢pakeloL npoodopwv eivar und afloAoynon
and tnv Emuponn Aiaywviopol tng ATTIKO
METPO AE. To Epyo autd oamoteAel to
MHEYOAUTEPO £pYyO UTLOSOMNG TTOU EKTEAELTAL QUTH
™ ouyun otnv E.E. pe mpoimoloylopd
Snupomnpdtnong 1.510.000.000 supw xwpic ®NA.

' ? { | p—

).
T o
T -
Eyéio Avamruing Mpappwy Metpd ABrvag - TPAMMH 4 plta il H— -:.-.::;:-';.,_'.f"-
H «tautotnTa» tou £pyou.
To TmPWTo TUAMO TNG ypaAuUnG 4 Tou

dnuomparteital Ba Eekva amod to ANoog Beikol oto
FaAdtol kot Ba kataAnyet oto Moudn, MeEPVWVTAS
ano KupéAn, Mkuln, E€apxela, KoAwvak, INiowa kot
Zwypadou. Iuvodlka Ba €xet pnkog 12,9
XALoUETPWY Kal Ba amoteAeital anod 15 otabuouc:
AAoog Beikou, TaAdtol,, EAwwvog, Kuléln,
Awootnpla, Aletavdpag, Efapxela, Akadnuia
(obvéeon pe ypappnn 2 It.  TavemiotiuLo),
KoAwvaki, EvayysAiopdg (obvdeon pe ypapun 3),
Kaloaplovn, MavemniotnpoUoAn, IAiowa,
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Zwypadou kat Moudr. Ta TNV KATAOKEUN TWV
onpayywv Ba xpnolpomowinBolv 2 TBM, evw
npoBAénovtal emiong 10 dpéata, véo Kévipo
EAéyxou Nettoupylag, VEO KtipLo
OUVTNPNONG/EMIOKEUWY CUPUWY, eMioTaduol KATL.
3tn ocVpBaon mephapBavetal Kal n mpoundela 18
OQUTOMOTWY CUPHWY Tou Ba Aesttoupyolv ywplg
odnyo, povo pe enifAedn. O xpovog ulomoinong
urtohoyiletal oe 8 £tn amd tnv umoypadn TNG
obuBaonc.

Contractor Selected for $3.3B Hampton
Roads Bridge-Tunnel
By TBM Staff

(Mnyn: Tunnelling Online — Tunnel business magazine)

https://tunnelingonline.com/contractor-selected-for-3-
3b-hampton-roads-bridge-tunnel/

Chesapeake Bay

Project
Corridor

Hampiton Roads

‘6% Willoughby Bay "'\,--\
Y el f(@?\
N | s
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(Image: Tunnelling Online)

Gov. Ralph Northam on Feb. 15 announced that the
Commonwealth of Virginia has selected Hampton Roads
Connector Partners, a design-build team, to deliver the
Hampton Roads Bridge-Tunnel (HRBT) Expansion
Project. The fixed price ($3.3 billion) and fixed
completion date (November 1, 2025) contract is
expected to be executed in April 2019.

Hampton Roads Connector Partners is a joint venture
consisting of multiple partners, with Dragados USA
serving as lead contractor and HDR and Mott
MacDonald as lead designers. The team also includes
Flatiron Constructors, Vinci Construction, and Dodin
Campenon Bernard. (...)

Both competing teams notified VDOT they selected the
bored-tunnel method as the basis for their bid
proposals, which were submitted in late 2018. The
immersed tube method was allowed as an option by
VDOT. The immersed tube method was used to
construct all 10 of Hampton Roads’ existing crossings —
from the original Downtown Tunnel in 1952 to the new
Midtown Tunnel in 2016, but technology advances have
now made bored tunnels feasible in the region’s soft
soils. (...)

“This  project supports and expands critical
transportation infrastructure, creating opportunity for
families, military personnel, and businesses in the
Hampton Roads region,” said Gov. Northam. “l am
proud of the hard work and negotiations that have
taken place over this past year to deliver significant
improvements that will relieve daily congestion,
increase safety, and drive economic growth throughout
this important corridor.” (...)

This project will add two new two-lane tunnels. It will
widen the four-lane sections of Interstate 64 in
Hampton between Settlers Landing Road and the
Phoebus shoreline, as well as the four-lane section of I-
64 in Norfolk between the Willoughby shoreline and the
I-564 interchange. More than 100,000 vehicles currently
use this facility during peak travel periods. (...)

Queensland Announces Cross River Rail
Contract Award
(Mnyn: Tunnelling Journal)

https://tunnellingjournal.com/queensland-
announces-cross-river-rail-contract-award/

By Tris Thomas

Australia’s Queensland Government has announced the
companies selected to build Queensland’s highest
priority infrastructure investment, the $5.4bn Cross
River Rail Project. The project comprises a 10.2km rail
line running from Dutton Park to Bowen Hills, which
includes a 5.9km twin tunnel under the Brisbane River
and CBD, and four new underground stations at Boggo
Road, Woolloongabba, Albert Street and Roma Street,
and upgrades to Dutton Park and Exhibition stations.

Following a comprehensive evaluation process, the
project’s major works packages will be delivered by the
following world-class consortia:

The Tunnel, Stations and Development (TSD) public
private partnership will be delivered by PULSE: The
PULSE consortium is led by CIMIC Group companies,
Pacific Partnerships, CPB Contractors, and UGL with
international partners DIF, BAM and Ghella.

The Tunnel, Stations and Development (TSD) public-
private partnership will deliver the underground section
of the project, including the tunnel from Dutton Park to
Normanby and the construction of four new, state-of-
the-art underground stations at Boggo Road,
Woolloongabba, Albert Street and Roma Street. The TSD
will also provide a property development opportunity
above Albert Street station.

The Rail, Integration and Systems (RIS) alliance will be
delivered by UNITY Alliance (...) The European Train
Control System (ETCS) will be delivered by Hitachi Rail
STS(...)

Contractors are expected to establish a site presence
from late 2019 with the entire line planned for
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operation in 2024. Cross River Rail will enable the extra
network capacity required to operate higher frequency
public transport that connects with other services and
supports other network growth projects. This will help
ease the pressure of road congestion, making Brisbane
and the whole of South East Queensland even more
livable.

TERRATEC Secures Contract for Pune
Metro TBMs

By TBM Staff
(Mnyn: Tunnelling Online — Tunnel business magazine)

https://tunnelingonline.com/terratec-secures-contract-
pune-metro-tbms/

Having delivered 22 TBMs to India in the last six years
(more than all other manufacturer combined over the
same period), TERRATEC announced another order in
the country, this time for the Pune Metro Rail Project, in
Maharashtra. Gulermak-Tata Projects Ltd. has selected
TERRATEC to provide a number of 6.61-m diameter
Earth Pressure Balance TBMs (EPBMs) for its two
underground contracts on Line 1 of the new metro.

In February, Maharashtra Metro Rail Corp. Ltd.’s
(MMRCL) Executive Director, Atul Gadgil, announced
that the joint venture had won both of the twin tube
tunnel packages on the north-south corridor. The 5-km
underground section of the 16.56-km long Line 1
corridor — which runs from PCMC to Swargate — is the
most challenging portion of the line, as it passes through
the densely populated areas of Kasba Peth, Budhwar
Peth and Mandai market.

The versatile TERRATEC EPBMs that will be delivered to
Pune will have robust mixed-face dome-style
cutterheads designed to work effectively in the
compact Basalt that is expected on these contracts at
pressures of up to 4 bar.

As the TBMs progress, they will install 1,400-mm wide
by 275-mm thick pre-cast concrete lining rings, which
consist of five segments plus a key. The order comes
following the very strong performance of two 6.52-m
diameter TERRATEC EPB machines that were used by
Gulermak-Tata Projects JV to complete the TBM-driven
tunnels on Phase 1A of the Lucknow Metro two months
ahead of schedule. (...) Pune is an industrial city that has
witnessed much growth in the areas of corporate and
industrial infrastructure over the last decade. Existing
roads in the city currently carry an average of 8,000
commuters an hour in each direction. The city
experiences high traffic during peak hours that leads to
long hours of traffic jams along with increased pollution.

(...)

Néow Xopnyoi EEZYE
Etaipot
INTPAKAT

H INTRAKAT eival pia and tig kopudaieg SUVAUELS
TOU KATOOKeUAoTlkoU kAadou otnv EANGSa, pe
onuavtiky 6iebv mapoucia. Apactnplomoleital
OTOUC TOMEIC TWV AVATTUELOKWY UTIOSOUWY, TWV
KTLPLOKWY KOl BLOUNXAVIKWY EYKATAOTACEWY, TWV
HETOAALKWV KOTAOKEU WV, TWV TNAETILKOWVWVLWV KO
TWV QVOVEWOCLUWY TINYWV €VEPYeELAg, KaBwg Kal
Twv €pywv Slaxeipiong Tmeplpaiiovtog  Kal
aflomoinong oKWwATWY ylo To Snuoéolo Kol Tov

LOLWTLKO TOMEQ.
http://www.intrakat.gr/

SIKA HELLAS

H Sika Hellas mou 6pUBnke otn xwpa pog to 1995
LE UNTPLKA eTalpeia otnv EABeTia (€tog (6puong To
1910), £xeL mapoucia og 93 xwpeg Kal dtabgtel 160
TTAPAYWYIKEG HOVASEG TAYKOOUIWG. Oswpeital
Qo TIC TIO CNUAVIIKEG £TALPElEC 0TO KAASO TwV
€l6IKWV  UALKWV  ylo TNV KOTOOKEUN €pywv
TOALTIKOU  pnxavikoU. To eguputato ¢dacpa TtTwv
UALKWV ™me neplAappavel TPOCULKTOL
okupobeTnoewyv, PondNTIKA UAIKA okupodETnong
KOl €KTOEEUONG, ELOIKA KOVIAUATA KOl BEATIWTIKA
KOVIMATWY, UAIKA EMIOKEUWV KOL OTATIKAG
evioyuong, T(POOTATEVUTIKEG ETILOTPWOELG
OKUPOSENOTOG Kol owdnpou, cuotAuaTa
odpayioewy opUwV, MTOAUUEPELG LEUPBPAVEG KTA.
https://grc.sika.com/

SOFISTIK HELLAS

H SOFiSTiK Hellas 6paotnplomoleital otov kAado
™G TANPOdOPIKNG KOL  OCUYKEKPLUEVA — OTN
katnyopia avamtuéng, &labBeong Kkal umooTthpl-
&G e€eldIkeUEVOU TEXVIKOU AOYLOULKOU.

H oelpd mpoypappdtwy SOFISTIK eival pia amno tig
dnpod\éotepeg otnv Eupwrn, TG VEPUOAVLKNG
etalpeloag SOFISTIK AG kot otnpiletal otn pébodo
TMENMEPACUEVWY  otolxelwv. MapdAAnAa, otnv
EAAGSa, €xel  avamtuxBel  Aoyloplkd ywoo Tty
epapuoyn eAANVIKWV KOVOVIOUWV Kol
EUPWKWEIKWVY 0g £pya WITALOUEVOU OKUPOSEUATOC
KOl KATOLOKEU AOTIKOU XaAuBa.

Mevikd, Ta MPOYPAUATA TTApEXOuV Th Suvatotnta
avaAluong, OSwootacloldynong kat  oxedlaong
£pyWV TOALTIKOU pNXAVIKOU Of TOMEL OnMwC:
KTLpLOKA, yeduporolia, BeUeALWOELS, YEWTEXVLIKA,
onNpayyec, METAANLKEG KOTAOKEVEG Kol
BLOUNXAVLKEG KATOOKEVEG.

http://www.sofistik.gr/
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EAAHNIKOI AEYKOAIOOI

H etawpeia EAAHNIKOI AEYKOAIOOI A.M.B.N.E.E.
glval pia WBLWTIKA UETAAEUTIKN KoL BLOUNXOVLKA
eruxeipnon mou W6plBNke To 1959. H etalpeia
e€elblkeletal ot payvnola.  MNopdysl Kol
EUMOPEVETAL  KAUOTIK  payvnola,  Slmupo
payvnoia, wuo AeukoABo kot Bactkd LovoALBIKa
nuplpaya. Inuepa mapdyetal pia euplTatn yKapa
TIOLOTATWY, N OTola TIPAKTIKA KOAUTITEL OAEC TIC
edaplOYEG TTOU Xpnotpomnoleital n payvnoia.

Ot EAAHNIKOI AEYKOAIOOI katatdooovtol PHeTal
Twv Kopudalwv TAPOYyWYWV HAyvVNOLOC OToV
KOOMO. Ta BACIKA KOLTAGUATA TNC ETALPELNG KOBWG
KOL Ol EYKATAOTACEL TNG PBplokovtal otn Bopela
EANaSa, otn Fepakwvn kot T KaAuPBeg XaAKISIKAG
ormou n €fopuén Tou AeukoAiBou vyivetal pe
EMLOAVELAKN EKUETANAELON. H OUVOALKN
TIAPOYWYLKN SUVOULKOTATA Yla TNV KOUOTIKN Kal
Sinmupo payvnoia avépyetal otoug 200.000 p.T. TO
Xpovo. EruumAéov, n stalpela SloBgtel
KaBetomotlnpévn povada Tapaywyns mupipaxwv
palwv Suvapkotntag 50.000 p.t. to xpdvo. To
93% NG mapaywyng e€ayetal.

http://www.grecianmagnesite.gr/

AnAoi Etaipot

GR8 GEO

H etalpeia oupBoUAwv pnyxavikwv GR8 GEO
efeldikeVeTal o0 OEuata  YEWTEXVIKAG Kol
OELOULKAC YEWTEXVIKNAG UNXOQVIKNG, YewAoylog, Kal
OSOUIKAC  emkwvduvotntag. OL  umnpeoieg
oupmnepthappavouv: afloAdyncn Twv EUPNUATWY
™G YeEWTeXVIKAG  Slepelvnong,  aplOUNTIKEG
ovaAUOEL (OTOTIKEG KOl SUVOAULKEG), YEWTEXVLKO
OXEOLAOUO KOl €KMOVNON HMEAETWV  OELOWLKNG
HUNXQAVLKAG (oglokn gTKLVSUVOTNTA,
peuotornoinon, Sduvapikn oAAnAemiSpaon
£6a¢douc-KaTaAoKEUNC).

H GR8 GEO 16pU6nke to 2018 otnv ABrAva amod uio
opada pnxovikwv uvPnAnc e€elbikevong e
TIOAUETH EUTIELPIOL OTNV PEAETN KoL TO OXESLAOUO
OUVOETWV Kal QmalTNTIKWY £PYwV O OAOV TOV
KOOHO (evdelktikd: EmikaBripevn onpayyo Tou
TpoaoTIaKOU oldnpodpopou otov KOATIO Tou fav
Opavoioko, Kpepaotr yeépupa otov KOATO TOU
Izmit, Néo¢ Aepohwévag KwvotavtivoUmoAng,
Atlohoynon Zelopikol Kivéuvou AVTUTANUUUPLKWVY
Avoywpatwv otnv OAAavéia).
https://www.gr8-geo.com/

7. EKAHAQZEIZ IXETIKEZ (KAI) ME
YNOTEIA EPTA

MpdokAnon amd tnv  Alyumlrtiakn

EMULTPOTH) CNPAYYWV

The Egyptian Tunnelling Society (ETS) under the
auspices of the Ministry of Transportation,
National Authority for Tunnels (NAT), and
Ministry of Higher Education and Scientific
Research cordially invites you to participate in:

(3

llingand Undérgreund Cons fructic
4-5 December 2019

ETS Conference and Exhibition 2019
4-5 December 2019, Luxor — Egypt

The event that will explore the latest innovations,
trends and advances in all areas of underground
structures, from project layout to design to
construction and operation and maintenance.
The event will serve as a forum to discuss the
latest findings, developments, applications;
lessons learnt and exchange new ideas in
different underground structures industry.

In Egypt, the rapid economic booming has
stimulated the development of transportation and
roadways infrastructures, which calls for the
implementation of many tunnelling projects
throughout Egypt. The recent greater Cairo
underground metro lines projects and the new
challenging tunnels under Suez Canal to the Sinai
Peninsula connecting Asia and Africa in addition to
the mega projects for utility tunnels are examples
of recent and current tunnelling activities in Egypt.

It is tentative to host many principal Keynote
Lecturers, State of the Art presentations, Heritage
Lecture and Theme Lectures. The technical papers
will contribute to two days of scientific and
technical discourse followed by a beautiful Nile
Cruise Program encompassing the unique and
scenic heritage history of Pharaonic Egypt between
Luxor and Aswan.

Luxor history stretches back more than four
thousand years. The city contains some valuable
historical heritages including approximately one-
third of the world's monuments. Therefore, Luxor
has frequently been characterised as the "world's
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greatest open-air museum." Immediately opposite,
across the River Nile, lie the monuments, temples,
and tombs of the West Bank Necropolis, which
includes the Valley of the Kings and Valley of the
Queens.

Therefore, please save the dates in your calendar
and follow our updates by email and on the event
website

https://icgi2019-ets.org/Home/ETS

We promise to strive hard to make the conference
a successful and memorable experience for all.

Advances in Tunneling Technology

Cutting Edge 2019

Ucy
SME

Cutting Edge
(ireting @ Confergenceg

Hilton Hotel, Miami, FL , 18-20 November, 2019

The 2019 Cutting Edge conference provides you
with the knowledge you need to stay up-to-date on
the latest trends and techniques being used today
on tunneling projects throughout the world. From
the East to the West Coast, North America’s
tunneling industry is flourishing. In 2019, the
eighth annual Cutting Edge Conference convenes in
Miami, Florida to examine the latest advances in
tunneling technology, its methodology and how
they can be harnessed to assist the nation’s major
upcoming underground projects.

https://tunnellingjournal.com/cutting-edge-2019/

8. ENAIADOEPOYZEZ EKAOZEIZ/
KYKAO®OPIEZ

Ot ekbdoelc tnc ITA Statidevral oe
NAEKTPOVIKN LOPPR OTNV ETtionun LOTOOEALSa
™nG¢: https://about.ita-
aites.org/publications/search-for-a-publication

Geophysical Ahead Investigation
Methods

Seismic Methods
ITAtech Activity Group

GeopHysicaL AHEAD INveEsTiGATION METHODS
Seismic MeTHops

[TAtech Activity Group
Investigation -

N® ISBN: 978-2-5701122-7-3 [TAtech REPORT N°10 / MARGH 2018

O ITAtech

“..This guideline gives an overview of existing
geophysical methods and technologies ahead of
the tunnel face. In its present version, it focuses on
seismic methods and describes technical features
and case studies of these methods. It further
suggests requirements to be included in tender
specifications for the described investigation
systems for tunnelling projects....”
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CONDITIONS OF CONTRACT FOR
UNDERGROUND WORKS -

2019 EMERALD BOOK

FIDIC — The International Federation of
Consulting Engineers

Conditions of Contract for Underground Works
designed by the Contractor according to the
reference design by the Employer and the
Geotechnical Baseline Report. These Conditions
include extensive guidance for the preparation of
Tender documents and example forms for the
Schedule of Baselines, the Completion Schedule
and the Schedule of Contractor’s Key Equipment.

9. ETHZIOZ ANMOAOrlzZMOz THz2
EAAHNIKHZ ENMITPOMNHZ
2HPAITQN

3TN  OUVEXELD  TIAPOOETOUME  TOV  TEXVIKO
amoAoylopo tng EEZYE yia to €tog 2018. H €kBeon
TIEMPOYHUEVWY KOBWG Kol TEPANTITLKA oL e€eAieLg
ylO Ta UTIOYELO £pyal OTN XWwPa Hog dloveundnkav
oTouG OouvéSpoug¢ Tou WTC 2019 «kat Oa
oupmneptAndBolv oto telxog louviou — louAiou tou
Tunnelling Journal. Té\og mapaB£toupe Kot TOV
OLKOVOULKO  QTOAOYLOPO  TOU  €TOUC  TIPOG
EVNUEPWON TWV UEAWV HOG.
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ITA Activity Report 2018 folA™

Name of Country: Greece
Name of Association: Greek Tunnelling Society
Type of Structure: non-profit association with membership

Number of Members: 360 members, 10 corporate members

oD

Association logo:

Contact person details: loannis Fikiris, ifikins@edafos gr & eesye_gri@gmail com

Association Activities during 2018 and to date

In 2018 the Greek Tunnelling Society (GTS) continued working to promote the environmental, social,
technical and economic advantages of the construction and operation of tunnels and underground space.

The Council Board executed monthly meetings for the organization of GTS activities as well as for the
restructuring of its whole profile (search for sponsars which could be directly promoted via the web-site as
well as the electronic magazine which is published at least three times per year). Currently GTS sponsors
include "ATHENS METRO S A7, PPC S A, INTRAKAT S.A., GRECIAN MAGNESITE, ELTERGA, AKTOR
ATE, SIKA HELLAS SA, NAMA SA, EDAFOS Engineering Consultants S A, GR8 GEO.

Three issues of the electronic magazine of the Greek Tunnelling Society were published.

The Young Members Group promoted tunnelling news, research results, new projects etc both in Greece
and abroad via social networks (facebook page).

An evening lecture on 6-2-2018 was co-organized with i) the ELLINIKI ETAIRIA - Society for the
Enviranment & Cultural Heritage and ii) the Interdepartmental Program of Post Graduate Studies of AUTH
for “Protection, Conservation and Restoration of Cultural Monuments” for the Eupalinos tunnel of Samaos.

A half-day conference was organized for the 16-1-2019 titled” Licensing - Monitoring / Surveillance
Methods - Experiences from the operation of the Greek tunnels Motorways”. The lectures were delivered
by representatives of the main motorway concessionaires as well as by a representative of EGNATIA
ODOS S A.

Current Tunnelling Activities

ATTIKO METRO (Athens METRO)

Since March 2012 the J&P — AVAX S.A., GHELLA SPA, ALSTROM TRANSPORT S.A joint venture has been
assigned the construction of Athens METRO Line 3 extension to Piraeus. The 7.6 km long new Metro line 3 will
consist of 6 modern Metro Stations. 6, 5km of the tunnels were constructed using TBM. The Metro Extension to
Piraeus will serve approximately 132 000 passengers on a daily basis. Tunnelling excavation works are completed,
and works are currently under way for the construction of the stations.
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Current Tunnelling Activities — continued

Thessaloniki METRO

Basic characteristics of the main METRO line include: 13 modem center platform stations arranged along 9.5 km
long tunnels (with two independent single track tunnels) constructed mostly (~80%) by two EPB - TBMs and a
50,000m2 depot in the Pylea Region. The excavation and final of the twao (2) independent single-track tunnels is
completed.

AKTOR ATE was assigned in 2013 the construction of the extension line to Kalamaria which includes 5 stations and
4.78km tunnels. The excavation and lining of the twin single-track tunnels is almost completed.

Athens — Thessaloniki Railway

The 106km long new railway alignment section "Tithorea — Lianokladi- Domokos" became operational at the late
days of December 2018. It includes the 9.036km long Kalidromo twin tunnels and the 6 4km long twin tunnels which
passes through Othrys mountain and leads to Xiniadas plain.

Central Athens railway Station — Three bridges area.
The €66M project, which assigned to INTRAKAT — SIDIRODROMIKA ERGA J/V, involves the construction of a 2 .36
km long four-track rail corndor, 60% of which will be a fully underground alignment.

Athens - Patras railway: Psathopyrgos — Patras (Bozaitika area) section

The project involves the construction of infrastructure for the new 10,5 km double-track railway line. It includes
infrastructure works Installation of the track bed of the new railway line, approx. 10,5 km long, as well as construction
of structures, the most important of which are: 2 Cover & Cuts, one in Ag. Vassileios area, 625,97 m long, and one in
Rio area, 392, 20 m long; 9 Railway Bridges and approx. 33 Overpasses of the intersecting road network, and 3 Road
Bridges for the side road network

Athens — Patras railway: Rododafni — Psathopirgos section
The project involves the construction of the infrastructure for the new double railway line, 21.5 km long, between ch.
91+500 to ch. 113+000. Includes Panagopoula twin tunnels (approximately 4 800 m long each).

Halkidiki mining project
Underground mining works in Chalkidiki, northern Greece.

Future Tunnelling Activities

New Athens Metro Line 4 - Section A “ALSOS VEIKOY — GOUDI” - An € 1,6billion Design and Built Contract.
The 13km long, fully automated new Athens METRO line 4, will consist of 15 stations. The project includes
tunneling works, underground stations, station fit-out, mechanical and electrical systems, rail Infrastructure and rail
systems. The shortlisted interested parties are:

- The Greek-French consortium of GEK Tema, Vinci and Siemens,

- The Greek-ltalian-French consortium of J&P Avax, Ghella and Alstom,

- The Greek-ltalian consortium of Aktor, Ansaldo and Hitachi Rail ltaly,

- The Spanish-Greek consortium of FCC, Archirodon and Mytilineos.
The Invitation to Tender for the Main (Design & Build) Contract (Stage B) is estimated to be completed within 2019.
Planned Construction Period will be 8 years starting ~ midsummer 2019. The Tender will be conducted in accordance
with the stipulations of Directive 2014/25/EU on procurement by entities operating in the water, energy, transport and
postal services sectors (E.E.1L94/243/28032014) and in line with Greek Law 4412/16. The criterion for the Contract
award will be the most advantageous offer, in financial terms, on the basis of best quality-price relationship.

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, VINC| 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 three tunnels with a total length of 2km.

North Motorway of Crete (BOAK)

A concession project concemning the design, construction, financing, operation, maintenance and exploitation of an
approximately 200km long motorway which includes a significant number of tunnels (total length ~20km). The project
is split in 2 separate competitions i) a concession agreement for the section between Chania and Hersonissos and i)
a PPP project for Hersonissos-Neapolis section. The costs have been estimated at around 1.1bn euros for the
concession project and 359 6min euros for the PPP project. The tendering process involves a Competitive Dialogue.
Currently the Contracting Authonty (Ministry of Infrastructure and Transport) examines the technical skills of the
interested parties.
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Future Tunnelling Activities - continued

Immersed road tunnel connecting Lefkada island — Aetoloakarnania

A project which concerns the design, construction, financing, operation, maintenance and exploitation of an
approximately 4km long highway which includes an 0,6 km long immersed tunnel (plus 0,5 Km entrance and exit).
The project is currently under planning.

Statistics

1. Length or volume excavated - % mechanized / % conventional during 2018 ~ 90%

2. Amount (USD or EUR) of tunnelling / underground space facilities awarded in 2018 = € 63,2 million

3. List of tunnels completed: Kalidromo tunnel

4, List of tunnels under construction: Athens METRO extension to Piraeus, Thessaloniki METRO

Education on Tunnelling in the Country

NATIONAL TECHNICAL UNIVERSITY OF ATHENS

Postgraduate Course

Design and Construction of Underground Works

Schools: Mining and Metallurgical Engineering / Civil Engineering {(more info: http://tunnelling.ntua.gr/)

Completed By
Name: loannis Fikiris — President of the Greek Tunnelling Society

Tel: +30 210 3222050
Email: ifikins@edafos.qar & eesye gr@gmail.com
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lwavvng Oikipng, MoA. Mnxovikog
Anuntplog AAtbpaykng, MoA. Mnxavikog
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Mapthia Mmtaddon, MoA. Mnxavikog

Anuntplog Namrmag, NoA. Mnxavikog

NwkoAaog Pouocog, Met. Mnxavikog
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EAAHNIKH ENITPONH ZHPAITQN KAI YNONEIQN EPIrQN

OIKONOMIKOZ AMOAOIZMOZ 1.1.2018- 31.12.2018

Tapeiaké YmoéAorro (KataBéoeig + Merpntd) Tnv 1.1.2018 4,547.38
EXOAA
Eyypa®ég 5 vEwv peAwvV 75.00
ZUVOPOUEG HEAWV 135.00
Xopnyieg -ZUuvBpopég eTaIpIWV 3,820.00
ATTIKO METPO AE AEH AE
NAMA AE EAAHNIKOI AEYKOAIOOI AE
AKTQP ATE EAADOX AE
SIKA HELLAS SA TEXNEPTA A.E.T.E.
EioTrpatn amé TPIAIANA (TJ?T%O)‘\‘:)TT‘;Z' gY;;%‘;%“g;o 400.00
Tékol KaTaBéoewyv 0.00
Z0volo 4,430.00
AAMNANEZ
2uvdpopég oe ITA, site KATT 1,097.57
‘E€oda ekdAwang ©eoccalovikng 830.64
( AladAe€n kaBNynTA Zautra / EutraAivelo dpuypa )
ApoiBég AoyioTn 248.00
MAnpwpn ®o6pwv 1,373.43
Aldgpopa £€0da TpaTTélng 6.00
2UvoAo -3,555.64
Xopnyia amré SIKA (siompdx0nke 3/1/2019) -1,000.00
Tapeioké YmroAoimmo oTig 31.12.2018 4,421.74
EK TWV OTTOIWV:
Tpdamedeg (Alpha Bank) 31.12.2018 4,413.07
MeTpnrd 8.67
Z0volo 4,421.74

EAeykTikq Emitpom Tng EEXYE
1. MNouta - MATpa Mapaokeur
2. Mmakoyiavvng lwavvng

3. Patrtémmouhog ZTaUpOG
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