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Editorial

Kalwoopioate oto véo AeAtio Inpayywv. 2ITto TeUXOC OUTO OUYKEVIPWOOME OMWE TAVIA
TIANPOPOPLAKO UALKO KOl TIOPATIOUTIEG OTLG VEOTEPEG €€EAIEELC TWV UTIOYELWV KOTOOKEUWY TIOU
miotevou e OtL Ba Bpeite aflompooekTeC. ISlaltepa oag mapamEUnw ota enepxopeva Bpafeia tng
AleBvolg Emutpomng Znpdyywv TIOU CUYKEVIPWVOUV €ETNCILWG TO TAYKOOULO evOladEpov Tou

KAQSou, pe ylyavtia aAAd Kol TPWTOMOoPLOKA £pya ava TNV udnALo.

Euxaplotw toug cuvadéddoug Mavvn Dikipn, Anuatpn AAuppaykn, kot AnpAtpn Attoa yua tn
oupBoAn toug otnv UAn tou meplodikol. Emiong Ba nbsAa va ekdppacw TG BEpUEC EUXAPLOTIEG

pou oto cuvadeldo Eupunidn Zaumnipa yia to dpBpo mou polpdotnke pall pag oto mapov TeUXOG.

YrnievBupiloupe tn Slopyavwon TIC OHECWS EMOUEVEG nUEPES (6-8 NoepPplou oto MOAEULKO
Mouocegio  ABnvwv) Ttou 8  MaveAnviou  ocuvebpiou  Tewtexvikng  MnXavikng

(https://www.erasmus.gr/microsites/1170) oto omoio Ba pag 600¢ei n eukalpia va AKOUGOUE TLG

televtaieg e€elielc otov TopEa autd kal Ba €xoupe tn Suvatrotnta va BpebBolpe kol va

KouBevtlacoupe pe cuvadéAdouc.

Télog, pa oAU evlladépouvoa Kot Slaokedaotikr) €peuva dle€ayel n oxoArp MnxovoAoywv
Mnxovikwv E.M.MN. Mmnopeite va AAPeTE LEPOG NAEKTPOVLKA KOLL VO TECTAPETE TIG YVWOELG 0AG YL
™V acPAAELD TWV ONPAYYWV KAl TNV 08NYLKN oag cupmepldpopd eviog autwy. Asite meplocotepa

oto oUvSeopo http://hmrt.simor.mech.ntua.gr/

KaAn avayvwon!

Map\ia MniaAdon
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FPAMMATEIA OPTANQZHZ:
Erasmus Confi ces

Tours & Travel S.A.

KoAowwvtog 1 kat Eupusikng
TK. 16121 ABriva

T 2107414700, F 2107257532
W www.erasmus.gr
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Etaipot — Xopnyoi tn¢ EESZYE

r» NAMA

ZYMBOYAO! MHXANIKOI KAl MEAETHTEZ AE
CONSULTING ENGINEERS & PLANNERS SA

EAA®OZ zYMBOYAOI MHXANIKOI A.E.
YnepsiSou 9, 105 58 A8iva, TnA: 210-32.22.050, e-mail: admin@edafos.gr, www.edafos.gr

SQFSTiKHellas A.E.

Jikay

BUILDING TRUST

EAAHNIKOI AEYKOAIQOI
AKTS2P

ETAEENS TERY S8WAEY E Moy &R TR

Artdoi Etaipot EEZYE

L5

EAAHNIKA TEXNIKA EPFA AE. GEO NpoPAnBeite edbw
orno tnv EEZYE*
* OL npolUmoBéoelg eyypadng otnv EEIYE, etalpelwv r opyaviopwy tou Anpociou kabwg kalt
WOWTIKWYV  eTolpelwy  TPoPAEmovtal  oto  apbpo 3 TOu  Katoaototikkol TnG EEIYE:
https://www.eesye.gr/902rhothetarhoomicron-3.html
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1.TA NEA & Ol EKAHAQZEIZ MAZ

H EAAnvikn Emitponn) Inpayywv Kat Yroyeiwv Epywv ota mAaiowa Tou €optaopol thg Ayiag
BapBapag, opyovwVEL TEXVIKA EMIOKEYN OTOV UTIO KATOLOKEUN oTtalOo Metpo MNepoud.

Zag mePLUEVOUNE OAoug TNV Tetaptn 4 AskepBpiov oto gpyotaéio tov otaduol Mepatd otig
13:30.

Neploodtepeg mAnpodopleg cuviopa otnv LotoceAida pag https://www.eesye.gr/

Ta véa HEAN pog

KaAlwoopiloupe otnv Enttponr Inpayywy Ta véa HEAN UAG:

2MYPAHZ 3TAYPOZ, MHXANOAOIOZ MHXANIKOZ, HILTI
2I12KOY IQANNA, MOAITIKOZ MHXANIKOZ,HILTI
KAPATOAOY OAYMIIA, MHXANOAOIOZ MHXANIKOZ, HILTI
2XINA ZTAYPOYAA, NMOAITIKOZ MHXANIKOZ

MAAAIOAOTOz AHMHTPIOZ, MOAITIKOZ MHXANIKOZ
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2. TANEATHZ ITA

ITA Tunnelling Awards

Y1 18 NoepPpiouv 2019, oto Maidaut twv HNA,
Ba 60600V ta etrola BpapBeia onpayywv tng ITA
ta omoia Slopyavwvovtal amd to 2019. Ot
urtoyrdlol Ba mMapoucLAcoUV TO €pYO0 TOUG Kal
T EMUTEVYHOTA TOoUC (kawvotoula,
Aewtoupykotnta, aocddalela, Blwolpotnta). Ta
BpaBeia Ba 606ouv oto mAaiclo Tou cuvedpiou
Cutting Edge. — Advances in Tunnelling
Technology

https://awards.ita-aites.org/

PROJECT OF THE YEAR
INCL. RENOVATION
-UPTO €30 M -

YOUNG TUNMNELLER

Or r{

e, T2 AR ig
MAJOR PROJECT OF THE YEAR (OVER 500M)
e The EPC TBM Follo Line Project (Norway)

e The Seoul Metropolitan High-Speed Railway
(Suseo~Pyeongtaek) Construction Project
(Yulhyeon Tunnel) (South Korea)

e Tuen-Mun - Chek Lap Kok Link - Northern
Connection Subsea Tunnel Section (Hong
Kong, China)

e Wuhan Sanyang Road Yangtze River Tunnel
Project (China)

PROJECT OF THE YEAR (BETWEEN 50M AND

500M)

e Construction of two parallel tunnels for the
Mexico City - Toluca suburban railway
(Mexico)

e New Badaling Tunnel and Great Wall Station
of Beijing-Zhangjiakou High-speed Railway
(China)

e Regional Connector Transit Project (United
States of America)

e SCL Immersed tube tunnels (Hong Kong,
China)

e The New Ulriken Tunnel (Norway)

e Victory Boogie Woogietunnel (Netherlands)

PROJECT OF THE YEAR INCLUDING RENOVATION

(UP TO 50M)

e Finsbury Park Station Step Free Access (United
Kingdom)

e Modernization of the Vladivostok tunnel of
the Far Eastern Railway (Russian Federation)

e Qutram Park Linkway Tunnel (Thomson Line)
(Singapore)

TECHNICAL PROJECT INNOVATION OF THE YEAR
e Innovation and Application of New Single-hole
Double-line Quasi-rectangular Shield Tunnel

Technology System (China)

e Intersecting and Overlapping (Twisted) Tunnel
Group Construction Technology for Tianjin
Metro Lines 5 and 6 Lot 1 (China)

e Rapid Construction Technology for Large
Cross-section Extremely Gassy Tunnel (China)

e Toulouse Line A underground stations
extension (France)

TECHNICAL PRODUCT/EQUIPMENT INNOVATION

OF THE YEAR

e ARCHITA, an innovative multi-dimensional
mobile mapping system (Italy)

e Autonomous TBM (Malaysia)

e AXON (Australia)

e Tunnel Inspection 4.0 — Smart Tunnel
Maintenance using Artifi cial Intelligence
(Switzerland)

INNOVATIVE UNDERGROUND SPACE CONCEPT

OF THE YEAR

e Building Large Prefabricated Urban
Underground Space with Small TBMs for
Subsection Undercutting (China)

o SNWA Low Lake Level Pumping Station -
Underground (United States of America)

e Underground Green Farming (Switzerland)

SAFETY INITIATIVE OF THE YEAR

e Air Quality Working Group: An industry-fi rst
collaboration on silica dust control (Australia)

e An Automatic Geological Forward-prospecting
Technique Safeguarding TBM Tunneling
(China)

e Robotization of the automatic tubular steel
arch installation: a key factor for safety (Italy)

YOUNG TUNNELLER OF THE YEAR

e Amanda Kerr (United States of America)
Diwakar (Singapore)

Elliot James Fern (Switzerland)

Sun Feng (China)

Yutaka Okuda (Japan)
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Working Groups

MNapaBétoupe tn Alota pe ta evepyd Working
Groups tn¢ ITA, kaBwg kat MAnpodopieg yLa
TN A€ttoupyia touc.

OcoL  ouvadeldpoL  evlladépovtal  va
OUMUETAOXOUV OTLG epyacieg twv Working
Groups TMOPAKOAOUVTOL VA ETLKOWVWVAOOUV
poadl pag oto eesye.gr@gmail.com.

Working Groups

WG2: Research

WG3: Contractual practices in underground
construction

WG5: Health and safety in works

WG6: Maintenance and repair of underground
structures

WG9: Seismic effects

WG11: Immersed and floating tunnels

WG12: Sprayed concrete use

WG14: Mechanisation of excavation

WG15: Underground and environment

WG17: Long tunnels at great depth

WG19: Conventional tunnelling

WG20: Urban problems — underground solutions
WG21: Life cycle asset management

WG22: Information Modelling in Tunnelling
WG23 (New): Design and construction of shafts

(https://about.ita-aites.org/wg-
committees/working-groups)

ORGANISATION AND OPERATION OF THE
WORKING GROUPS AND OF THE COMMITTEES

A General provisions

6.1. — Statutes

Working Groups and Committees are part of the
Association and represent an important means for
carrying out its mission.

6.2. — Objectives

The main objectives of the Working Groups and
Committees are:

- to promote understanding of the techniques of
underground works (planning, design,
construction, operation, use and maintenance)
through the exchange of specific knowledge and
information;

- to influence decision-makers by providing
information on the benefits of underground works
and on the needs for further research;

- to formulate specific recommendations to draw
the attention of all Member Nations to the
importance of underground works and to
encourage them to use improved and more
economic construction methods;

- to provoke fruitful exchanges, to accelerate the
distribution of technical information and to
improve coordination between Member Nations
by continuous contacts between the specialists in
the different countries;

- to facilitate the creation of dedicated teams and
groups to perform specific (research) activities
through external funding.

6.3. -- Setting up the Groups and Committees

The Working Groups and Committees are initiated
by the General Assembly. A Member Nation -
Working Group - or Committee - may propose a
new working group or a new Committee by
written motion to the Executive Council. The
proposal should specify the objectives of the
Working Group or of Committee, and define a
preliminary programme. The Executive Council
establishes whether the objectives are in the field
of interest of the Association, whether there is
duplication with other groups or committees, and
whether the programme is feasible. Upon
recommendation by the Executive Council, the
proposal will be submitted to the next General
Assembly for approval

6.4. — Dissolution

After completion of the tasks accepted by a
Working Group or a Committee, it may be
dissolved by:

- a decision of the majority of the Working Group
or Committee members and/or

- a decision of the Executive Council.

In case of a decision by the Working Group or
Committee itself, the Secretariat and the
Executive Council must be informed.
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As a general rule, "ad hoc" Working Groups which
are dissolved after achievement of a single task
are preferable to permanent Groups.

6.5. -- Long term programme

Due to the time needed for completing a single
subject, it is necessary that each Working Group
or Committee establishes a programme of its
future activities. This programme should be
submitted to the Executive Council for approval,
to allow a good coordination between the
Working Groups and the Committees.

When a Working Group or a Committee is ready
to publish the results of its work, they shall send
the manuscript to the Secretariat who submits it
to the Executive Council. The Executive Council
approves the report and decides the form and
method of publication.

- If the subject needs many years to come to a
final conclusion, it is recommended to publish
progress reports, recording the advancements of
the studies

- The final report must be written in one of the
official languages of the Association (English or
French). The Secretariat will initiate:

- the translation into the other official language of
the Association (if necessary);

- its publication as an "ITA Report";

- the report will be made available free of charge
for the members of the Association either as a
hard copy or as an electronic copy;

- the sales of the report can be organised for non-
members of the Association.

Publication of reports prepared by Working
Groups or Committees shall be made by the
Association only. Acknowledgements in each
report will be given to the members of the
Working Group or of the Committee responsible
for its preparation.

Final recommendations of Association should be
respected by the Member Nations.

6.7.— Guidance

The Executive Council provides guidance to the
works of the Working Groups and Committees.
One of the Executive Council members is
appointed as "tutor" for each of them. The
Working Group or Committee regularly keeps

their tutor informed on the development of the
works by sending him copies of:

- all important correspondence;

- gquestionnaires and drafts for reports;

- minutes of the meetings;

- invitation and agenda for meetings;

and is encouraged to ask for advice where needed.
The Tutor reports to the Executive Council.

B Provisions specific to the Working Groups

6.8. — Animateur

The Executive Council appoints the initial
Animateur for each Working Group. Working
Groups already in existence should make
proposals for the approval of the Executive
Council. A nominated Animateur must be
professionally active in the area of the Group's
interest.

Each Working Group should appoint a Vice-
Animateur. The Vice-Animateur substitutes for
the Animateur in case of absence. Animateur and
Vice Animateur shall not belong to the same
Member Nation.

The term of office of the Animateur and of the
Vice Animateur is 3 years. After this an election
shall be organised inside the Working Group to
choose the Animateur and/or Vice Animateur. An
Animateur/Vice Animateur may be elected for a
maximum of 3 consecutive terms i.e. 9 years. In
the event that after 9 years, there is no candidate
for the Animateur/Vice Animateur position there
should be a vote to determine if the Working
Group should continue. This will require
ratification by ExCo. In the event of the Working
Group continuing then the current
Animateur/Vice Animateur may be reelected for a
fourth term

The most effective support can be attained when
the work is financially sponsored, e.g. by the
Government of the Member Nation to which the
Animateur belongs. The Member Nation to which
the Animateur belongs is responsible for the
Working Group and must be willing and able to
support him. The Working Group has to inform
the Executive Council when it intends to nominate
another  Animateur or to transmit the
responsibility to another Member Nation
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The Animateur takes the chair in Working group
meetings (§ 6.10) and he is responsible for the
progress of the work in the Working Group. He
informs his tutor (see § 6.7) in the Executive
Council and reports to the General Assembly

6.9. -- Working Group members

Member Nations interested in the work of a
specific Working Group should nominate an
official representative. He (or she) is — in
cooperation with his (her) national body -
responsible for the contributions of his country to
the Working Group. He should be able to take an
active part in the subject being addressed by the
Working Group and should participate in the
meetings of the Group. Where unable so to do,
the Member Nation appoints a deputy who must
be briefed on the objectives and progress of the
work in  the group by the permanent
representative before the meeting. In general a
change of the delegate to the Working Group
should be avoided, as this delays the work of the
Group, much of which essentially occurs between
meetings.

Affiliate Members of the Association are entitled
to be member of the Working Groups, and
individuals from the country where the Working
Group meeting takes place are entitled to
participate in the meeting

6.10 — Meetings

As a general rule, Working Groups meet at the
same time and place as the General Assembly.
Intermediate meetings or conference calls may be
agreed on by the Working Group members. In due
course Working Group meetings may alternatively
be associated with appropriate seminars.

The costs of the participation in the Working
Group meetings are carried by each Member
Nation or representative respectively.

Minutes of the meetings have to be prepared and
sent to each member of the group and to the
Secretariat for publication, at the latest one
month after the annual meeting, or after any
intermediate meeting.

6.11 -- Activities between meetings

The Animateur has to assure that the work is
continued in the time between the meetings, e.g.
by:

- exchange of letters, e-mails, records and
documentation

- delegating special tasks to be undertaken by the
Working Group members

- sending questionnaires to the Member Nations,
- assessing returned completed questionnaires,

- drafting of publications,

-making preparations for the next meeting.

For these works, the Animateur may use the
services of the ITA Secretariat.

6.12 -- Preparation of a meeting

The careful preparation of a Working Group
meeting is essential for its success. Usually the
Animateur or the Secretariat should distribute the
invitation to the Working Group members four
weeks (in no case later than two weeks) before a
meeting. The invitation should include:

- place, date and timetable,
- agenda

- written material on those points of the agenda
for which (after discussion) a decision has to be
taken by the Working Group (e.g. draft of a
planned publication or evaluation of a
guestionnaire).

The invitation and the agenda to the Working
Group meetings are also distributed to those
Member Nations of the Association which are not
permanently represented in the Working Group,
so that they will be able to participate in the
meeting, if the subjects are of interest to them.

6.13 -- Method of working

The work of each Working Group should aim at
recommendations and/or other reports, and
publications. Therefore, all material which is
available on the subject from the different
countries should be evaluated. In some cases, it
may be necessary to prepare questionnaires.
These should be sent to the Working Group
members as well as to all Member Nations and to
other nations involved in the subject.
Questionnaires should only be distributed by the
Animateur or the Secretariat or — exceptionally —
by a member who is authorized by the Working
Group. Target programmes should be prepared
for each stage of the work, to be reviewed and
updated at each meeting.
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6.14 -- Corresponding working groups in Member
Nations

The most efficient support of a Working Group
can be reached, if each represented Member
Nation establishes a national group on the
corresponding theme. All those countries, which
are especially interested in a subject, are
therefore  encouraged to  support their
representative to a Working group by a
corresponding national group. In certain instances,
the work of the Working Group may need to be
preceded by adequate work on a national scale.

3. ENAIAQEPOYZEZ EZEAIZEIZ

«AvoiyetL o0 6popog» yia tn Fpoppn 4
(Mnyég: Ypodomes.com, H KaSnueptvn)

https://ypodomes.com/prasino-fos-gia-ti-grammi-4-
aporrifthikan-oi-prosfyges-sto-ste/

https://www.kathimerini.gr/1048273/article/epikairot
hta/ellada/prasino-fws-apo-to-ste-gia-th-grammh-4-
toy-metro

Topdwva pe mAnpodopicg, anoppidpOnkav and to
ItE oL mpooduyEg evavtiov Tou SLaywviopoU TG
MutiAnvaiog kat tng Tépva ywa t™n Fpapurn 4 tou
HETPO ABRvag, tupa A, AAcog Beikou — louén.,
avoiyovtag £toL To SpOpo yla Thv oAoKApwon tou
Staywviopol. Itn Siekdiknon mapapévouv ot
Kowonpafic¢ ABAZ AE- GHELLA SpA -ALSTOM
TRANSPORT S.A. kot AKTQP ATE — ANSALDO STP
S.p.A — HITACHI RAIL ITALY SPA.

Quuiloupe OTL TO MPWTO TUAMA TNG YPAUUAG 4 Tou
dnuomparteital Ba fekwva amd to ANcog Beikol oto
FfoaAdatol kal Ba kataAryel oto Moudr, anoteAoUUEVO
and 15 otabuolg: Alcog Beilkou, Malatol, EAlkwvog,
Kupéhn, Awaotipua, Ahefavbpag,  E€apxela,
Akabnuia (ocuvdeon pe ypapun 2 IT. MAVEMLOTAULO),
KoAwvaki, Evayyehiopog (olvbeon pe ypouun 3),
Kalwoaptavr), MavemotnuiounoAn, IAiow, Zwypadou
kat Foudn.

Ta véa tng EPTOZE
(Mnyr: Aehtio Torou EPFOSE 18/10/2019)

https://www.ergose.gr/paroysiasi-toy-d-ntos-
symvoyloy-tis-ergose-k-chr-dioneli-sta-plaisia-toy-
tritoy-synedrioy-ypodomon-metaforon-2/

KaBnkovta avélape n véa Stoiknon tng EPTOZE A.E.

To véo Awowkntukd ZupPoUAl0 1tng Etalpeiog
Slapopdwvetal wg e€NC:

Npoedpog A.Z.: Xpovng Akputidng, Aypovopog
Tomoypddog Mnxavikdg — ZUYKOLWVWVLIOAOYOG
AeuBUvwy ZOpPBoulog: Xprotog Bivng, TMOALTIKOG
Mnxavikog kot Mnxavikog MeptBaiiovtog.

MéAog: ABavaolog Tatong, NopLKog.

Méhog:  lwavvng  KaveMomouhog,  Aypovopog

Tomoypddpog Mnxavikog.
MéAog: lwavvng Poukdg, OlLkovouoAoyo..
MéAog: Xpriotog MaAnog, MoALtikdg Mnxavikoc.

Ta véa tng Attiko Metpo

(Mnyn: Yrnnpeoia Tumou kat Etaipikn¢ Emikowvwviog
A.M.)

https://www.ametro.gr/?page id=6727

To véo AlotlknTiko JupBoUALo TNS ATTIKO MeTpo:
Npoedpog A.Z.: NikoAaog TaxLdog

Avtupoedpog A.Z. kat A/vwv ZOpBoulog: NikOAaog
Koupétag

MéAog: NavAog 2apavtomouAog
MéAog: NikoAaog KaAoyrpou
MéAog: lwavvng Maptdtog
MéAog: NikoAaog Kepepég
MéAog: Anuntplog Mpifag

[a Ta VEa avd TOV KOOUO LOC EVAUEPWVEL O
Anuntpnc Aitoac.

First Hinkley Point C TBM Begins
Boring

By Tris Thomas

(Mnyn: Tunnelling Journal — Tunnel business magazine)

https://tunnellingjournal.com/first-hinkley-point-c-
tbm-begins-boring/

(Image: Tunnelling Journal)

Tunnelling work has started at the UK’s Hinkley Point
C Power Station following the launch of TBM, Mary.
Mary will install the 38,000 concrete segments
required to support the three 7m diameter
underground marine tunnels at up to 33m below the
seabed of the Bristol Channel. The tunnels consist of
two x 3.5km long Intake Tunnels, and one x 1.8km
long Outfall Tunnel. Once complete, the tunnels will
form a critical part of Hinkley Point C’s cooling
system and will have the capacity to transfer 120,000
litres of water per second.
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In a first for the UK and made at Balfour Beatty’s
innovative manufacturing facility in Avonmouth, pre-
fabricated nuclear-grade concrete segments will be
constructed to ensure that each of the three
Herrenknecht TBMs being used to bore the tunnels is
able to deliver significant efficiency savings whilst
excavating over 11 tonnes of rock per minute.

Alistair Geddes, said: “This is a significant milestone,
critical to the successful delivery of the first new
nuclear power station in the UK for over 20 years.
Having installed the first permanent segment ahead of
schedule, this milestone is testament to Balfour
Beatty’s expertise and to the collaborative approach
required to deliver a project of this scale and
complexity.”

Rob Jordan, Hinkley Point C Construction Director said;
“The start of tunnelling at Hinkley Point C represents a
hidden but vitally important milestone in the
construction of the UK’s first new nuclear power
station in a generation. The achievement underlines
the continued progress being made to ensure that
Hinkley Point C will be ready to supply the UK with the
reliable low carbon electricity that it needs to combat
climate change.”The new power station will supply
safe, secure low carbon electricity to around 6 million
homes.

UK-based Balfour Beatty is contracted to three major
packages of works at Hinkley Point C. It was appointed
to deliver the electrical works package in a joint
venture in 2015, the tunnelling and marine package in
2017 and most recently the 400kV overhead line
project on behalf of National Grid in 2019.

For more info about Hinkley Point C:
https://en.wikipedia.org/wiki/Hinkley Point C nuclea

r_power_station

Kolkata TBM failure causes extensive
damage

By Shani Wallis

(Mnyn: TunnelTalk)

https://www.tunneltalk.com/India-04Sep2019-EPBM-
inrush-of-water-causes-suface-collapses-on-Kolkata-

Metro-drive.php

Tailseal failure on the EPBM operating on a running
tunnel drive for the Kolkata Metro is reported to be
the cause of an uncontrollable inrush of water and
material that led to major damage and collapse of
buildings. Having started in the evening of Saturday 2
September, the inrush took until end of Sunday 3
September to control, with residents evacuated from
dangerously damaged and collapsing homes and
businesses in the central Bowbazar area.

Uncontrollable ground-loss settlement caused wide spread
damage and collapse of old buildings (Image: TunnelTalk)

The incident occurred 1.6km into the lead heading of
the 2.45km running tunnel drives for the new East-
West Metro line, which will run from Esplanade to
Sealdah Stations (see map). According to senior
executives of the Kolkata Metro Rail Corporation
(KMRC), the machine had just taken a tight radius turn
into an alignment under Ganguly Street, placing severe
pressure on the three-row wire brush tailseal. The turn
occurred as the machine entered a reportedly
unexpected geological deposit of highly water-charged
sand. The inrush of water and sand through the
damaged tailseal — described as a ferocious flow —
quickly became uncontrollable, flooding the tunnel
and the TBM, and causing collapse damage on the
surface.

The Esplanade to Sealdah drives are part of the
eastern 4.5km section of the new metro line that runs
between Esplanade to the transition ramp of an
elevated guideway to Salt Lake Sector V and are being
advanced by the ITD/ITD Cementation Ltd JV. The JV is
using two refurbished EPBMs that ITD procured from
Herrenknecht some 10 years ago for work on the Delhi
Metro. The lead machine launched from the
Esplanade Station box in February 2019. The twin
machine launched about a month later and is
currently about 300m behind the troubled TBM.
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Incident occurred on the drive between Esplanade Station,
at the Central railway station, and Sealdah Station on the
new East-West metro line for Kolkata (Image: TunnelTalk)

Both TBMs are at an indefinite standstill awaiting work
to stabilise the area of collapse, assess the condition
of damaged buildings, and secure the tunnel drive.
More than 450m?3 of concrete was injected from the
surface and from within the tunnel to stop the inflow
of sand and water and continued for the following
days to fill the ground-loss void.

A senior management spokesman for KMRC told
TunnelTalk in a telephone interview today (Thursday,
5 September 2019) that “not all is yet stable but the
settlement increase has stopped.” In addition to the
volume concrete pumped into the collapsed area, “a
bulkhead of poly-fiore reinforced shotcrete was
installed at the end of the 75m TBM to prevent water
flowing back into the working shaft. Another bulkhead
of cast concrete is now being installed about 5m
behind the first.” The spokesman confirmed that, “the
6.35m diameter TBM is completely flooded” and that
“it is not known the state of the 5.8m i.d. segmental
lining ahead of the shotcrete bulkhead.”

Managing Director of KMRC, Manas Sarkar, explained
to local media that, “in normal situations [when
encountering poor ground conditions] we inject a
mixture of concrete and certain chemicals to plug the
holes. But this time, no matter how much we pushed
the mixture in, it was getting washed out. After we
failed to bring the situation under control, we began
evacuating the homes.” Officials told local media
reporters that the aquifer of sand and water could not
be identified during pre-excavation ground surveys
beneath the streets of one of the oldest and most
dense urban areas of the city.

The Esplanade to Sealdah drives are the last section of
the East-West Metro Line 2 to be completed. The
running tunnels from the elevated section transition
ramp, through the Phoolbagan underground station
and on to Sealdah Station were completed earlier by
the ITD/ITD Cementation JV using the same EPBMs.

Specialists called in by KMRC to assist control and
recovery of the incident include supervisors who
worked with the Afcons-Transtonnelstroy JV to
successfully complete 3km of twin running tunnels for
the western contract of the East-West Metro Line,
including the 520m drives under Hooghly River. The
Afcons-Transtonnelstroy JV  used two new
Herrenknecht EPBMs to connect three underground
stations from Howrah Maidan Station in the west to
Esplanade Stations in the east. The twin under river
drives, at up to 15m below the river bed and 30m
beneath the water surface, started in April 2017 and
the last ring of the second drive was erected 66 days
later in June 2017. The Afcons-Transtonnelstroy JV is
now progressing construction and fit out of the
underground stations at Howrah Maidan, Howrah, and
Mahakaran.

TBMs designed for excavations on the
moon
(Mnyn: TunnelTalk- TunnelTECH)

https://www.tunneltalk.com/TunnelTECH-Jun2019-
Designing-TBMs-for-creating-infrastructure-on-the-

moon.php

Current and future goals for human activities on the
moon as a staging post for travelling further into
space, engineers are preparing to design TBMs
capable of excavating underground environments
and infrastructure to create those safe and
sustainable lunar habitations. A team of engineers
from the Colorado School of Mines, TBM
manufacturer Herrenknecht, and construction
company McNally of Canada, are considering the
challenges of developing a lunar TBM (LTBM)
designed for the lunar environment and for boring
through lunar material.

Reaching for deep space is no longer a scientific
fantasy, but rather a possibility for commercial
applications and perhaps a necessity as resources on
earth become stretched. With the advent of reusable
rockets, establishment of bases on the moon has
attracted renewed attention.

Establishing bases on the moon underground seems to
be a logical choice as they would protect future lunar
inhabitants and equipment from the harsh
environment at the surface, including the vacuum
environment, impact by meteorites, radiation,
extreme temperatures, storms, and other unknown
conditions integral to long-term activities on the
moon.

Developing rilles (ancient lava flows that formed into
hollow structures as the outer layers of lava cooled),
and lava tubes could create underground spaces to
house bases the size of large cities with tunneled
interconnections. Lava tubes could also provide
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skylights to the surface, with special filters to mimic
the natural light on the earth.

As well as the potential for developing rilles and lava
tubes, limited exploration has shown that water ice,
carbon dioxide, and several other volatiles are present
in and near the permanently shadowed craters of the
lunar north and south poles. Tunneling presents
expanded opportunities to access and extract these
resources. LTBMs could also be adapted for the frozen
regolith (the layer of material covering the solid rock
such as soil or dust) in the permanently shadowed
craters at the lunar poles, which may be an attractive
option for access to lunar ice resources. Other TBM
adjustments would be needed to overcome vacuum
and lack of breathable atmosphere, surface
temperature variations, impacts by micrometeorites,
and high levels of radiation. (...)

et T o i S <2
Large underground lunar base designs from National
Geographic (Image: TunnelTalk- TunnelTECH)

Lunar geotechnical considerations

The geology on the moon is expected to be a 10cm
layer of regolith, highly compacted within the first 10-
20cm, with boulders and fractured rock, deeper intact
bedrock, basaltic in the Mare regions and anorthositic
in the Highlands. Frozen regolith at the polar regions
would combine fine grained to coarse grained rock
including boulders of anorthosite mixed with icy
volatiles, creating a permafrost region with variable
mechanical strength. Until further investigations, face

conditions on the moon will be mixed with more
challenging conditions for cutting through the frozen
regolith at the polar regions and through boulders and
bedrock, requiring high cutting forces that cannot be
supported by the weight of the surface equipment, if
cut and cover method were to be used.

The following are some of the challenges that one can
imagine as part of using TBMs for development of
underground bases or mining operations on the moon.

Weight Limits: A 2m to 3m diameter TBM can weigh
more than 100 ton, including the backup systems and
trailing gear. This is based on using low-cost steel for
the support structures with gearboxes, cutterheads,
cutting tools and disc cutters. Alternatives are needed
for LTBMs to reduce weight specifically for
transporting the components on rockets to the moon.
The primary support structure could be manufactured
from lunar resources such as cast basalt or
compressed sintered regolith reinforced with metallic
members or basaltic tensile fibers. Using carbon fiber
composite parts and lighter composites or alloys for
various parts of the machine is also a possibility.
Switching materials will have implications on repairs
and maintenance such as welding of the parts and that
should be considered in the design.

Temperature: Material behaves differently at low
temperatures, with most metals being brittle at
temperatures below 50°C. (...)

Power and energy consumption: TBMs are power-
hungry with 2m to 3m diameter TBMs requiring 500-
700 kWe of input power. Variable frequency drive
systems are typically used on TBMs with feed cables
carrying 5-25kV power to the machine where it is
transformed to 480V, 660V, or 1000V for the drive
units. To achieve low energy consumption per
excavated volume, high forces, and thus high power,
are necessary. Low force excavation methods like
thermal spalling or microwave excavation require
larger amounts of energy than the most efficient
mechanical methods. In an environment where power
and weight levels have to be kept low but energy must
be conserved, a dilemma is faced and lunar TBMs may
require excavation techniques that are not economical
on earth. (...)

Abrasivity: The regolith and bedrock of basalt
encountered on the moon are known to be abrasive
due to the mineralogy of the material being from
harder silicates.(...)

Vacuum: Lack of atmosphere and working in a vacuum
pose significant challenges. Putting a system in place
where pressure can be built up inside the tunnel will
be easier with operations entirely in hard rock. (...)
Problems with vacuum operations include the lack of
convective heat transfer. This could result in excessive
heating of the cutting tools and components of the
TBM drive system and other thermal management
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issues. Another issue is extreme high and low
temperatures at the surface and limited possibility for
heat exchange to maintain an ambient and acceptable
temperature. Thermal conditions would stabilize once
the TBM is deeper beneath the surface. Needs for
human intervention maintenance of LTBMs would
require the wearing of space suits which will limit the
ability of workers to do their job. This limitation will
place special emphasis on the clever use of automated
systems and robotics to the greatest extent possible.

Lack of flushing/cooling material: Lack of atmosphere
and fluids on the moon surface means lack of flushing
material for probing ahead of the machine or installing
roof bolts. {...)

Ground stability and support: For lunar tunneling,
support tools could be made from Kevlar or carbon
fiber with light polymer or resin based cements
sprayed on the tunnel surface. Special segments could
be cast from light materials such as 3D printed rock
powder to form air-tight rings in the same way soft-
ground machines easily keep 7-8 bar of water pressure
at bay.

Maintaining air pressure in the opening: Atmospheric
pressures would need to be maintained inside the
tunnel heading to allow the crew to work in normal
conditions. A similar example on earth is TBM
operations under high groundwater pressure where
shielded machines work under air tight support
installed within the tail shield. Lunar tunnels are not
expected to be deeper than 100m so the rock would
contain the stresses.

Material transportation: A set of airlocks could allow
the transition of materials in and out of the tunnel
between vacuum and atmospheric pressure. Muck
transfer could be as a fluidized particle flow by a gas
supply on the LTBM.

Utilities: Most important of support utilities require by
TBMs is an electricity supply. Compressed air lines are
the second priority, which would also maintain
atmospheric pressure in the tunnel. Installation of
water lines for cooling and dust suppression appears
less important for lunar tunnelling. (...)

Néow Xopnyoti EEZYE
Etaipot

HILTI

2tn  Hilti oxedialoupe kol  Snpoupyouue
Kopudaio texvoloyia, AOyLOUIKO KAl UTINPECILEG,
otn  6&ldBson TwV  EMAYYEAUOATIWV  TNG
Blopnyaviog KOTOOKEU WV.

Elpaote pla moAuebvikn etalpsia pe mapouoia
Hog oe Tmeploocoteps¢  amd 120 XWwpeg,

omacYoAwvtog TEeplocotepoug  amd  28.000
umoAAnAoug.

KaBnuepwva, ol texvoloyieg pog umootnpilouv
EVIUTIWOLOKA EMUITEVYUATA TNG UNXOVIKNG O OAO
TOV KOO0 - amd to Stdonuo tpévo-BoAida tng
lamwviag HEXPL TIG UTIOYELEG GPAYYEC TOU UETPO
KATW Ao TIG LeYaAUTEPEC TIOAELG OTOV KOGLO.
Mpoodépoupe oMokANpwuéveg umnpeoieg 360
MOLPWV yLa TNV KATOOKEUN OOU - OO AOYLOWLKO
yla TO OXEOLOOMO, AVOAWOLUA KOl gpYalsia yla
To epyotaflo, ekmaibeuon, EMIOKEVEG, SOKLUEC
Kot  oUupPouleutikég  umnpeoieg.  Elpoaote
TIOYKOOUIWG €va Katdotnua "plag otaonc” yia
TIC KOTOOKEUEG.

https://www.hilti.gr/

MAPEI

H Mapei 16pUBnke oto MW\dvo to 1937 Kal
ONUeEpO  elvol O TAYKOOWULOG nNYyETNg oTnv
apaywyn OUYKOMNTIKWV  KOL  XNHLIKWY
T(POLOVTIWV yLa TNV OLKOSOUIKN Blopnxavia.

H Lotopla tng Mapei otnv EAAGSa:

2001: H Mapei EAAGG 6pUetal otnv EAAGSa pe
OTOXO TNV OVATTUEN OTNV TOTUKI ayopd Kol TN
BeAtiwon twv umnpecwwv tTNG. H mpwtn £6pa tng
gTalpeiag Atav otnv 066 MamadlapavionoUAou
armd Omou  eklvnoe TNV EUMOPLKA  TNG
Spaotnplotnta.

To 2010 amotélece otabud otnv mopeio TG
Mapei EA\GG pe tn Aswtoupysiot tou TpwTtou
gpyootaciou mapaywyng otn Pitowva. H £6pa
¢ etalpeiag petoadépbnke otn Pltowva Omou
ouvéxloe tn  Suvaplkn  tng  avamtuén,
dpovtiloviag yla tnv epmoptkn 8uabeon Twv
TPOIOVTIWVY OTNV TOTILKI) OYOpPA KOL OTO EEWTEPLKO,
OAAQ KOL ylo TNV Tapoxf] OAOKANPWHEVWY Kol
VPNANG OLOTNTAG UTINPECLWV TIPOC TOUG TTEAATEG
™¢ etalpelog  pEéoa  amd  SpooTnpLOTNTEC
MwANoewv, tpowbnong Kot mPoBoAng, Stapkolg
EVNUEPWONG KOL TEXVIKNG UTtOOTAPLENG.
https://www.mapei.com/gr/el/arxiki-selida

AKTQOP

H AKTQP eival o KATaokeuaoTIKOG Bpayiovag tou
Ouilou EAAAKTQP kat n peyoAUtepn Buyatplkn
Tou. Katéxel nyetikn Béon kat Stebvr mapouaia
oTov Topéa Twv YmoSopwv, mapéxoviag UeyAaAo
gupog Sladopomolnuévwy unnpectwv uPniol
erunédou otnv Kataokeur) Epywv YmoSopung,
Ktnplakwv kat Biopnyavikwv Eykataotdoswy,
QwtofoAtaikwv Mapkwv, KoBwWg Kol oTn
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Alaxeiplon Aatopeiwy, Texvikwv Eykotaotdoswv
Kat otn Atoyxeiplon Epyou. Tuvdualovtag 70 £tn
gumelplag pe tig mMAEov oUyXPOVEC TEXVOAOYIEG, N
AKTQP 6ivel {wn oe €pya ou cupPaAlouv otnv
QVamTuén Kot BEATLWVOUV TNV OLOTNTA TNG {WNAG
avOpwnwv og 6Ao Tov KOGHO.

Metafl twv euPANUATIKWY €pYWV UTTOSOUNAG TNG
AKTQP otnv  EAada kol Tto  €fwTepLKO
nepthappavovtat n Fpapp 2 tou Metpd NG
ABnrvac, n Xpuon Mpaupn tou Metpd oto Katdp,
o Mouoeio tng AkpdmoAng, o Aywyog Duactkol
Aepiou TAP, n Medupa Plou-Avtippiou, to Kévipo
Enefepyaoiag Avpdtwy ABrAvag otnv WuttdAsla,
o Autokwvntodpopog Demir Kapija — Smokvica
otn Bopelwa Mokedovia, kabwg KalL Ta UMO
e€eMEn €pya TOoUu Metpd Oeoocalovikng TNG
avamiaong tou QaAnpikot Oppou K.A.

https://ellaktor.com/etaireies-omiloy/aktor/

4. EKAHAQZEIZ IXETIKEZ (KAI) ME
YNOrIEIA EPTA

International seminar on roads,
bridges & tunnels. New technologies
in road asset management.

6-9 NOVEMBER 2019

ARISTOTLE UNIVERSITY OF THESSALONIKI
SCHOOL OF CIVIL ENGINEERING

“..The prominent Invited Speakers of the 4th
International Seminar on Roads, Bridges and
Tunnels will address practical aspects of design,
construction and management, aiming,
especially, to enlighten the applied part of the
engineering know-how, useful to professionals of
international prospects. However, the dominant
theme of the 4th ISRBT is “New Technologies in
Road Asset Management” introducing cutting-
edge technological tools applicable to the
construction, monitoring, maintenance and
operations of roads and road assets.

The Seminar is addressed to Construction
Engineers and Designers, Motorway Operators
and Contractors, Geotechnical and Bridge
Engineers, Geologists and Environmentalists...”

http://isrbt.civil.auth.gr/

8° NaveAAvio Zuvédplo MEWTEXVLKAG
MnXavikAg

6-8 Nosuppiov 2019

ABnva, MNoAeuiké Mouoeio

XOQULPETIOUOG

Ta televtaia 30 xpovia n avamtuén g
VEWTEXVIKAG HNXOVIKAG otnv EAAGda umnpée
oApatwsdng, xapn otnV OVEMAVAANTTN OVATTUEN
KOL KOTAOKEUN €pywv UTIOSOUNAG. AV Kal PE TRV
TIOAUXpPOVN OLKOVOULKA Kplon n Spactnplotnta
TOU dnxavikou otnv  EAAGda, Suotuxwg,
MEWBNKe  Spapartikd, ToTEVOUME  OTL N
onuavtiky 6pdon EAMAVWV YEWTEXVIKWV €KTOC
Xwpag n oe O8ebv €pya, oAAd kol N
ouvexlwlOPeVn, UE  MLKPR  MOvov  peiwan,
gpeuvnTiky Spaotnplotnta ota  MavemoThuL
pog (xapn Kuplwg os gUpwWIAlKA
xpnuatodotnaon), €xouv Slatnpnoel to eminedo
™G  eAANVIKNG  YewTtexvikng udnAo.  Autd
eAntiloupe otL Ba emiPBePfalwbdei oto 8o Iuvedpld
poG tov epxopevo Noéppplo.

Ek pépoug tnG EEEEMM ocag kaAw Aolmov va to
Slamotwooupe oiotg opactv! 2to 8o MaveAAnvio
Juvédplo FewTtexvikng Mnxavikig, otnv ABnva, 6
— 8 NoeuBpiouv 2019.
MNnwpyog rNkalétag
Mpoedpog tng EEEEMM

https://www.erasmus.gr/microsites/1170
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5.H XPHEZH AIAMHKQN
SYNAEZMQN (DOWELS) METAZY
APMQN AAKTYAIQN EMENAYZHE
MPOKATAZKEYAZIMENQN
STOIXEIQN IHPAITQN

lpaouv ot:

Evpuniéne Zaumipag, oAitikoc Mnxavikoc,
Tunuo  Mnyxavikric  Awavoiéng  Znpayywy,
ATTIKO METPO A.E.

NikoAaog Znupomoulog, Mnxavikog
epyotaéiov TBM, ATTIKO METPO A.E.

Mia amo tig npoodarteg e€ehifelg Twv tedeutaiwy
XPOVWV OTNV KATAOKEUT Kol avéyepon SakTtuliwy
eneévduong onpayywv omod TPOKATAOKEVOOUEVA
oTolela, elval n OAo Kal cuxvotepn edapuoyn
Stapnkwv ouvbéopwv (dowels) otoug appoug
HETAEU SaKTUAlWY TUNUOTLKAG eméviuang, Evavtl
™N¢ oupBatikng epapuoyng KoxAlwy.

H ouppatikn xpnon KoXALwWV OTOUG apPHOUG
HETAEL TwV SAKTUALWY elval pla amod TG KUPLEG
attieg  mpokAnong SlapNKWV  PpWYUWV  OTNnv
enévduon, MHeTa TNV meplodle TOUG KAl TNV
npowBnon tou TBM. ELSIKOTEPA O XOPALELS UE
KAELOTEC  OKTIVEG  KOL O  TIEPUTTWOELG
AavBOaopévng suBuypappiong kot dnuloupyiog
npogfoxwv / HETOTOMIOEWV OQPUWY TWV TIPO-
KOTOOKEUOOUEVWY  OTOWXElWV, N gudavion
TETOLWV PWYHWV OTNV TEPLOXN TWV KOXALWV
auéavetal.

. il \!
MNapadeiyuata pwyuwv Kata URKog TN onpayyac
OTIG TIEPLOXEC TWV KOYALWwV oUVOEDNC TWV apUwWV
daktuAiwv (uetpo Ntoxa, Mpaotvn Mpauun).

EvoAAakTikd, n XxpAon OSlopnkwyv cuveEéopwv
petafd Twv Saktuliwyv BEATIWVEL GNUAVTIKA ThV
gUBUYPAUUL-ON  TWV  UETWITLKWY  OPUWV
efaleidovtag tOov  kivbuvo  dnuloupylag
nipoefoxwv (lipping / stepping) €KtoC Twv
ETUTPEMOPEVWY Ooplwv amodelyovtag £T0L TNV
Snuoupyla pwypwy amod Ty nieon Twv ePBOAWY,
evw  efaodaliletat kat  n  emBupnty
guBuypappion Tou OTEYAVWTLKOU
napepPuopatog.  OL  Sapnkng  olvdeouol
XPNOLLOTIOLOUVTAL EITE WG ATMAOL, YLot YEWUETPLIKO
€leyxo kol guBuypappion twv SakTUAlwv TNg
enévduong KATA TNV aVE-YyEPON O GUVSUAOUO UE
KOXALEG, elte wg KUpLOL ocuvbeopol
avtikablotwvtag Tou¢ KoyAieg (oxedialovral
évavtL 6uatunong, €&oAkeuong kat Kapyng).
Mépav Twv avwtépw, n ebapuoyn SLOpAKWY
ouvléopwv avtl KoxAlwv, emITpémel TaxUTEPN
aveyepon Tou SaKTUALOU, ATTAOTIOLEL TOV OTTALOMO
TWV TIPOKOTOOKEVAOUEVWY  oTolxeiwv  (Adyw
EMewpng koxAlwv), anodelyovtal SEUTEPOYEVEIC
doptioelc and tnv neplodlen Twv KOYALWV Kot
BeAtlwvetal  GUVOAKKGA n avBekTkOTNTA
(durability) Twv mpokataokeLOCUEVWY OTOLXELWY
adoUl pewwvetal o kivbuvog eloporg udatwv ano
TUOAVECG PWYHEG.

H eunelpio and ta €pya UeTpd tng Mpdoivng
Mpapung otnv NTOxo KoL TNG EMEKTAONG TNG
vpapung 3 mpog Nelpaid, €6elée ta eudavn
mMAgovekTApata tn¢  edappoyy  Slapnkwv
OUVOECUWV HETaEU Twv SaKTUAiwv.
Juykekplpéva, otnv Mpdowvn Fpappn Tou PETPO
™¢ Ntoxa o Baotkdg oxedlacuog tng emevduong
™G onpayyoc Atav pe mAnpn edpappoyr) KoxAlwyv
o€ OAOUC TOUC OPHOUC, OAAA KATA TNV SLapKeLa
KOTAOKEUNG TOU €pyou Slamiotwbnkav moAd
TipoBANR AT LE TTPOKANGN PWYHWV OTOUC OPHUOUC
MeTafld Twv SOKTUAlWV KOl OTIC TIEPLOXEC TWV
UTIOSOXWV TWV KOXALWY, K-plwG OTLS KAELOTEG
KOUTMUAEG NG xapaéng (BA. odwrtoypadieg).
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Katormwv avtol, anodaciotnke n Katdpynon twv
KOXALWY 0TOUG apUoUC HeTOED TwV SaKTUA LWV KoL
n edbopupoyn SLATUNTIKWY cuvdéouwv (shear /
friction dowels) oTic Teploxég TG XApagng pe
KAELOTEC KAUTIUAEG (BA. oXeTkO oxnua). Me tnv
edapuoyn Twv gv AOyw ouvdéopwv, kKot apxnv
efaleidpOnkav ta mpoPAnuata eubuypdappLong
NG YEWUETPLOC TWV TPOKATOOKEUACHEVWY KOTA
Vv oavéyepon Kal ol gUdavIlOUEVEG PWYHEG
HEWONKaV OTo €AdylOTO. TNV  onpayya
EMEKTOONG TOU MeTPd Tmpog [MNepawd, o
OXEOLAOUOC TNG eEMEVOUONG NTAV €€ apXNG ME TNV
edappoyry HOVO SlAUNKWY CUVOECUWV OTOUC
OpUOUG METAtU Twv Saktuliwv (xwplg KoxAleg),
TO omolo £i-X€ cov AMOTEAECUA VO NV TTOPOU-
olalovtal EMIUNAKELS PWYHECG KAl N emévduan va
KOTOOKEVOOTEL €V YEVEL EVTOG TWV ATOLTOUUEVWV
ovoxwv xwpic dnuioupyia mpoefoxwv (stepping /
lipping).

Croumisrential Joint with Shear Dows! Fiecoss

CreT— 4 . ft sEass
——— | - 1 S
—t ;:ﬁ
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_U-II ) - = 1 el L a_ -
R vy s o o .,
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Awaunkne ouvbeouoc (shear / friction dowel)
ouvbeonc Saktudiwv, onpayywv [lpaowvnc
lpauung upetpo t™¢ Ntoya (sowt. SlaueTpoc
onpayywv 6,17m).

Ataunknc ovvdeouoc (tumou biblock) cuvéeang
SakTUAlwy, orpayyag €EmMEKTAONG UETPO TPOC
Mepata.

Emévbuon TPOKATAOKEUACUEVWY OTOLXEIWYV LE
Staunknc ouvdéououg UeTaéy Twv SakTUAlwv
(enéktaon Uetpo npog lMewpatd, Eowt. SLAUETPOC
onpayyac 8,48m).

Je KABe mepimtwon, n MPOKANCH PWYHWV Kol
BAaBwWV OTA MPOKATACKEUOGHUEVA OTOLXELQ EVTOG
™¢ onpayyag, efaptratal kot amnd  A&AAoug
TIOPAYOVTEC ONMWG O YEVIKOTEPOC TIOLOTIKOG
£€AEYXOC KATA TNV QVEYEPGON TOU SOKTUALOU amod
TOUC XELPLOTEG PBapdlag, n opbn yewpetpla twv
TMeEAPATWY £6paong Twv ePPBOAwWV o ox€on UE TO
maxoc TG  emévduong,  Almovon Twv
TMAPEUPBUOUATWY TWV  TPOKATOOKEUACUEVWV
otolyeiwv KATL.

Ta teheutaia ypovia £xel egehiyBel €va eupu
daopa Katnyoplwv ouVEECUWY, KATL TO OTolo
S6lvet tnv Sduvatotnta ywa ouxvotepn Kot
guputepn edbappoyn oe emevbUOELC ONPAYYwWVY
oo TPOKATAOKEUAOUEVO oOTolxela, Sedouévwy
TWV TTAEOVEKTNLATWY TTOU TIapoucLalouv.

Mepattépw avaluon Tou ev Aoyw BEpatog pnopel
va Bpebel ota mapakdtw dpbpa:

1) International Practices for Connecting One
Pass Pre-cast Segmental Tunnel Linings
Christophe Delus, Bru-no Jeanroy, David R. Klug

2) Driving development: PRE-CASTLINERS, NORTH
AMERICAN TUNNELLING JOURNAL JUNE / JULY
2013

3) Recommendations for the design, production
and installa-tion of segmental rings DAUB
10/2013
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6. NEEZ EKAOZEIZ/ KYKAODOPIEZ

Ot ekbooeig tne ITA StatiBevral oe
NAEKTPOVIKN OPP OTNV EMionUn LoTOOEAIS
™N¢: https://about.ita-
aites.org/publications/search-for-a-publication

Handling, treatment and disposal of
tunnel spoil materials

ITA Working groups 14 & 15

HanpLing, TREATMENT
AND DisposaL oF TuNNEL SpoiL MATERIALS

N° ISEN: 078-2-0701242-0-7 ITA REPORT N'21 / APRIL 2019

ITA

INTERNATIONAL TUNNELLING
AN UNDERGROUND SPACE
AsSseTiATIoN

ASSOoUTION
INTERNATIONALE DES TUMNELS
'ET DE L'ESPACE SOUTERRAN

AITES

“...For collection of relevant information on tunnel
muck handling, treatment and disposal, a
guestionnaire was distributed to the member
nations. Altogether information from 59 different
projects were received, covering USA, Europe, Asia
and Australia.

Also, research programs like the DRAGON Project
(Reference 1, a joint cooperation between Austria,
France, Germany, Switzerland and UK) and the “Re-
Muck” program in Italy (Reference 2) on utilization
of excavated materials from tunnels, presents
innovative methods for ecocompatible and
sustainable recycling of tunnel muck. Both
programs give immediate evaluation of the rock
quality at the excavation face for finding most
suitable treatment techniques and strategies for
TBM excavation.

In addition, cases from Taiwan (aggregates,
earthworks, shore protection and land reclamation)
and Australia (Northside Storage Tunnel Project),

England (Crossrail Project), Switzerland (Farettes
Hydropower Project and the Gotthard Base Tunnel),
and ltaly (mechanized tunnelling with EPB TBMs)
have been selected as examples on opportunities
and challenges related to tunnel muck....”

Current practice on cross-passage
design to support safety in rail and
metro tunnels

ITA-COSUF

Regulations, Guidelines and Best
Practice

CURRENT PRACTICE ON CROSS-PASSAGE DESIGN TO
SUPPORT SAFETY IN RAIL AND METRO TUNNELS

ITA-COSUF \

Regulations, Guidelinesf and Best Practic

N* ISBN: 876.2.9701242-4.5

A
ITA COSUF
ITA Committee on
Operational Safety of
Underground Facilities

“...Different layouts of cross-passages for rail and
metro tunnels are implemented to support the
predefined protection goals within the overall
safety concept and to meet the other functional
requirements. This document aims at supporting
the design of appropriate safety aspects of cross-
passages in rail and metro tunnels by providing an
overview of safety relevant aspects and common
practice. Designers should consider them and
analyse to which extent the given layouts and
requirements apply to their project of interest...”

ITA COSUF N° 03 / MAY 2018
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BIM and Advanced Computer-Based
Tools for the Design and Construction
of Underground Structures and Tunnels

By Panayotis Kontothanasis, Vicky
Krommyda and Nikolaos Roussos
Published: July 27t 2019

https://www.intechopen.com/online-first/bim-
and-advanced-computer-based-tools-for-the-
design-and-construction-of-underground-
structures-and-

Open access chapter of book in publication
progress. From the Edited Volume:

Tunnel Engineering [Working Title]
Edited by Michael Sakellariou

Abstract

Technology and digitalization are continuously
producing changes in sectors and fields of human
activities. Infrastructure industry needs this
support in various and extensive ways, since it
affects involved parties and society overall. Even
though many individual branches have been
transformed, design and construction show some
kind of reluctance on encouraging and
implementing comprehensive digitalization. A
major reason is the significantly high complexity of
infrastructure projects and the extended chains of
work procedures and activities that are produced.
All those are applying through the whole time scale
of buildings’ existence. Considering that safety and
durability remain always the ultimate goal, every
new method and concept shall be exhaustively
tested, in order to prove its value and efficiency.

The current chapter aims to define and prove
technology contribution all along the infrastructure
sector, concentrating in tunnels and underground
structures. Since evolution is proceeding in
accelerated rates, future perspectives are also
analyzed to provide broader visions and set
indicative standpoints for potential and incentives.

Groundscapes - Other Topographies
Dominique Perrault, Hors collection

GROUND

OTHER TOPOGRAPHIES!
- 'DOMINIQUE PERRAULT
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In this book, the architect Dominique Perrault
presents his thoughts on the architecture of the
"Groundscape"”. An idea, a concept, the architect
has been exploring and experimenting with for
many years in his projects and through his fictions.
It is a work on shaping reality, through
subterranean architecture, where is not a question
of living but of marking and carving out places for
urban life in the earth, this epidermis open to the
sky.

Underground: A Human History of the
Worlds Beneath Our Feet

Will Hunt, 2019, Spiegel & Grau

1 fna ol repostocinl magic= —Michas] Pkl

A HUMAN HISTORY SETHE
WORLDS BENEATH OUR FEET

, JILL 60T

EECTTEC T T P TR T T T

“[A] winningly obsessive history of our relationship
with underground places” (The Guardian), from
sacred caves and derelict subway stations to
nuclear bunkers and ancient underground cities—
an exploration of the history, science, architecture,
and mythology of the worlds beneath our feet.”
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