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APOPA

A day in the life of Tunnel Engineer
Arpan Garg

Working underground is never easy, no matter what people
may say. Have you ever feared while going inside the tunnel?
Does it ever cross your mind that what will happen if it col-
lapses, will I be able to survive and see the light of the day?
Well, let me tell you, all these thoughts crosses in the mind
of tunnel engineers/workers who are working in tunnel con-
struction. Today, I am going to share my experience on tun-
nel construction in weathered rock. The construction process
in weathered rock is not as easy as it seems from its name,
rather it is one of the toughest while continuing through a
weathered rock. As it is widely known, that a tunnel is an
artificial/manmade underground passage, especially one
built through a hill or under a building, road or river. Tunnels
are not only structures constructed of concrete, steel, ma-
sonry and timber or bored into a rock but also for other nu-
merous functional systems to perform various roles. Alt-
hough, there are abundant methods defined for carrying out
the underground construction but whenever a difficult situa-
tion arises like formation of cavities, flowing ground condi-
tions, extremely fractured & weathered rock conditions, rock
bursting etc. then only it is realized that to cater such anom-
alies the team requires courage, patience, experience and
presence of mind in this time of crises to progress and
achieve the progress with utmost safety.

Construction of Tunnel (Adit) in poor rock strata

The construction was started in March’2010 with conven-
tional drilling and blast methodology. The rock encountered
while constructing the portal of the Adit (having dia. 7.5 m,
D-shaped) was Amphibolite which is a hard and competent
rock. So it was a relief for the team that the expected rock
will be the same throughout the tunnel, but there goes a say-
ing “What's the thrill of going easy in life” and soon the day
arrived when the rock changed its behaviour and the whole
optimism of the team was shattered. We hardly progressed
around 25 m from the portal and there was loose fall from
the face to which it was decided that more permanent sup-
ports like steel ribs (ISHB- 150x50) needs to be installed.

The Battle begins....
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Ribs and Fore-poling: — Ribs were installed and to pack the
face, fore-poles having 25 mm dia. were installed, but due to
the presence of 1 to 1.5 m thick phyllite rock band in the
crown portion, the crown portion was mutilated and the small

rock fragments fell down which was very disheartening after
all the hard work put by the people in packing the face, but
no hope was lost by the team, the rectification was completed
and the portion behind the rib was backfilled by concrete.

Progressing at snail pace: — Poor rock strata continued, as
a result the progress started coming at snail pace. As we pro-
gressed inside, the deterioration of rock continued, and now
various excavation methods were employed. Installation of
ribs, lagging and backfill took more time resulting in more
unsafe working condition due to less stand-up time of rock,
so it was change to lattice grider, wiremesh and thick layer
of sealing shotcrete. This pattern gave some additional safety
benefits as well as strength benefits as the lower grade back-
fill was replaced by higher grade shotcrete and the amount
of time during which workers remain in direct contact with
the rock was also reduced.
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Cavity formation and treatment: - By this time, we got
much versed with the geology of the rock and the various
methods that can be employed to overcome if such situation
arises. Again, the history repeated itself and we came back
from where we started. Ribs, lagging, backfill came into the
picture again but this time we did a slight improvisation by
using another support system. This time Pipe roofing (Um-
brella formation) was introduced to cover the cavity and to
proceed further upto certain depth of the tunnel with comfort.

Excavation using twin cutter: — While the rock was very
loose and falls under the category of sheared Micaceous Phyl-
lite, it was the time when we first introduced a new digging
machine called as Twin cutter which was also the first type of
equipment to be used at our site in the project. It was a kind
of machine which scratches the tunnel face due to lose nature
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of the rock and there was no need to take any blast or even
no breaker was required which will disturb the surrounding
area due to its vibrations. Twin cutter is basically an attach-
ment that can be surmounted on an excavator with a cuter
head having blades as can be seen in the picture below:

Elephants foot: — Although, twin cutter was deployed but
still it was feared that due to excessive stress in the rocks
and with very less stand-up time of the rock, it can collapse
any time an there can be a chaos while proceeding inside.
So, to overcome this possibility, only side cutting of the face
was done i.e. space creation only for ribs/lattice girder erec-
tion and leaving the centre portion of the tunnel face as it is
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as shown in the fig. below. This kind of excavation was called
as Elephant’s foot where the tunnel face is supported at the
centre using its own weight. This method can be related to
the Hindu epic Ramayana to as Angad’s foot where many po-
tential people tried but none was successful in lifting his foot.
This helped us in preventing the collapse of tunnel face by
using its own weight as its support.

Similarly, while moving forward, the centre portion was re-
moved gradually to make space for the equipment and the
same process was carried on excavating the tunnel.

To conclude, I will only say that there can be plenty of meth-
ods which can be devised for safe tunnelling. It solemnly de-
pends upon the in-depth knowledge, experience and the

presence of mind which is needed while encountering these
situations.

I hope you will find this helpful and can plan the excavation
methodology accordingly.

Happy Tunnelling.

https://taiym.home.blog/2019/09/09/a-day-in-the-life-of-
tunnel-engineer/
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Prof. John Burland

Civil engineering: An oral history
Part 1 - Engineering heroes

ICE interviewed Professor John Burland as part of its oral his-
tory of civil engineering programme. In part one, John dis-
cusses his civil engineering heroes, Karl von Terzaghi and
Alec Skempton.

https://www.youtube.com/watch?v=C8K8cDZzbPc

Part 2 - Propping up Pisa

Professor John Burland, 'the man who propped up Pisa' talks
about his 12 year involvement with the Leaning Tower of
Pisa.

https://www.youtube.com/watch?v=04MbizZtHak

Part 3 - Parking under Parliament

Professor John Burland talks through the process of creating
a car park underneath the Mother of Parliaments in Westmin-
ster, and the impact this had on how geotechnical projects
are managed.

https://www.youtube.com/watch?v=6eknBQucHT4&list=PL
m_XdLS5VWE uADbL7Mf2hIVIKKCZWuwP6&index=9&t=0s

Part 4 - A career in civil engineering
Professor Burland explains why a career in civil engineering
is so rewarding.

https://www.youtube.com/watch?v=g7TDXKAZpP8&list=PL
m_XdL5VWE uADbL7Mf2hJVIKKCZWuwP6&index=10&t=0s

Prof. John Burland on Soils
1. What is soil mechanics?
https://www.youtube.com/watch?v=Zuo-

fAC9rg58&list=PLm XdL5VWE uADbL7Mf2hIVIKKCZWuwP6
&index=2&t=0s

2. The Particulate Nature of Soil

https://www.youtube.com/watch?v=mB306hQA0ZA&list=P
Lm XdL5VWE uADbL7Mf2hIVIKKCZWuwP6&index=3&t=0s

3. The Effect of Gravity on Soil Strength

https://www.youtube.com/watch?v=-EUQcluC-
ZQ&list=PLm XdL5VWE uADbL7Mf2hIVIKKCZWuwP68&in-
dex=4&t=0s

4. The Effect of Particle Size and Strength on Soil
Strength

https://www.youtube.com/watch?v=qY PRCmg85E&list=PL
m_XdL5VWE uADbL7Mf2hIVIKKCZWuwP6&index=5&t=0s

5. The Effect of Water on Soil Strength

https://www.youtube.com/watch?v=a-
6YbkZI5UYRlist=PLm XdL5VWE uADbL7Mf2hIVIKKCZWuwP
6&index=6&t=0s

6. The Soils of London

Professor Burland of Imperial College - the man who saved
the Leaning Tower of Pisa - explains the structural geology of
London and the condition of soil types more broadly.

https://www.youtube.com/watch?v=t4vZ90jO00w0&list=PL
m_ XdL5VWE uADbL7Mf2hIVIKKCZWuwP6&index=11&t=0s

7. Professor John Burland Is Concerned About The
Leaning Tower of Pisa Falling By Earthquake!

Professor John Burland who oversaw the 1990 to 2001 reha-
bilitation of the Tower said it is faced with a MAJOR RISK - a
very strong Earthquake!

https://www.youtube.com/watch?v=mvOPg5PBPOE&list=PL
m_ XdL5VWE uADbL7Mf2hIVIKKCZWuwP6&index=12&t=0s

8. The Enigma of the Leaning Tower of Pisa - 1998 Bu-
chanan Lecture by John B. Burland

https://www.youtube.com/watch?v=hGVYZ6uaGGU&list=PL
m_ XdL5VWE uADbL7Mf2hIVIKKCZWuwP6&index=13&t=0s

9. On the Inside The Leaning Tower of Pisa

https://www.youtube.com/watch?v=3gTq4WggLpO&list=PL
m_XdL5VWE uADbL7Mf2hIVIKKCZWuwP6&index=14&t=0s
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International Society for Soil Mechanics and
Geotechnical Engineering

Conference Review Platform

The International Society for Soil Mechanics and Geotechnical
Engineering (ISSMGE) is pleased to announce the launch of
its Conference Review Platform (CRP). The ISSMGE Confer-
ence Review Platform is now part of ISSMGE’s cyber-infra-
structure and aims to support the review of abstracts and
papers for Conferences organized by ISSMGE Member Soci-
eties, Technical Committees and other groups affiliated with
ISSMGE.

The CRP is an initiative of the Innovation and Development
Committee (IDC) of the ISSMGE, and is part of a broader
effort to support open access availability of the scientific pa-
pers published in these conferences. This CRP forms an inte-
gral part of the on-going development of the ISSMGE "“vir-
tual” university, which was initiated by the President at his
inaugural address on 21st September 2017 in Seoul. The
platform has the capability to review abstracts and papers
submitted by authors. Information on the functionality of the
platform is provided here. The platform is expected to facil-
itate the review process of conference papers, alleviate the
administrative burden of organizing such conferences, reduce
costs, and improve quality by promoting systematic review
procedures of conference papers.

The platform can be used by conference organizers of the
ICSMGE, ISSMGE sponsored events, ISSMGE regional con-
ferences, or conferences organized or sponsored by Technical
Committees. Member Societies can also directly request to
use the platform. When the conditions above are not satis-
fied, or if other parties wish to use the platform, a special
request should be directed to the President, Secretary Gen-
eral, or the Chair of the Innovation and Development Com-
mittee (IDC).

This platform is provided at no cost with the requirement that
published papers will become available in open access
through the ISSMGE Online Library, which is another integral
part of the ISSMGE “virtual” university. The platform also en-
sures a seamless integration with the ISSMGE Online Library.

The output of the conference paper review system is the ac-
cepted papers (in pdf and word file) of the conference that
can then be exported from the system and either be pub-
lished by the organizer as a printed volume, and/or for-
warded for inclusion as a database in the Open-Access Online
Library of ISSMGE. IDC is also exploring the possibility of
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ISSMGE supporting publication of proceedings (at some cost)
as well as indexing of conference proceedings in indexes such
as Scopus.

The platform, which is available here, is already used by the
6t International Site Characterization conference, and can
support the review of papers for multiple conferences at the
same time.

ISSMGE is very excited to make this cyber-infrastructure
available to the geo-community. We hope it will further sup-
port unrestricted access to scientific material at a global
scale. If you have any feedback, please feel free to contact
ISSMGE.

On behalf of the ISSMGE,
Charles W.W. Ng, President of the ISSMGE

Dimitrios Zekkos, Chair of ISSMGE Innovation and Develop-
ment Committee

Announcing the Publication of the
2019 Geotechnical Business Directory

Geoworld, the network for geotechnical engineers, has just
published the 2019 Geotechnical Business Directory. The di-
rectory is published with the support of the International So-
ciety for Soil Mechanics and Geotechnical Engineering. This
is the fifth year for the Geotechnical Business Direc-
tory, the most comprehensive directory in the geotech-
nical engineering field!

This truly unique directory is available in three formats:

(a) an Online Interactive Platform,

(b) an e-book, and

(c) in-print through Amazon

The 2019 index has grown significantly since last year and
includes 9000+ members, and 700+ geo-companies
and geo-organizations from a total of 153 countries. It is
expected to reach 50,000+ professionals through various
media channels. The online platform of the directory allows
visitors to search for professionals or companies based on
location, experience, expertise, industry and other parame-
ters. There is no other such directory in geotechnical
engineering. The directory is also a "live" publication in the
sense that as more members join and complete their profiles,
the publication will become more comprehensive.
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https://www.amazon.com/Geotechnical-Business-Directory-GeoWorld-Network/dp/1691935034/

The online platform of the directory, which is updated daily,
has increased search functionality compares to the e-book
and printed version.

Geoworld's team is already working on the 2020 Business Di-
rectory that is expected to include 16,000+ individuals and
800+ companies and organizations.

Income generated from the Geotechnical Business Directory
is also directed as a donation to the ISSMGE Foundation.

If you are not a member of GeoWorld, visit the website and
join at no cost, so that you can be part of the 2020 Geotech-
nical Business Directory.

Results of E-Meeting Addressing Limits States
for Deformation and Settlement

Results are now available regarding the e-exchange held
among TC218 members to address limits states considera-
tions for reinforced soil structures for deformation and settle-
ment. This information was released on September 23,
2019. Please contact TC218 Committee Secretary Giulia
Lugli (g.lugli@maccaferri.com) for a pdf copy of the e-ex-
change.

Additional Information on
Joining Videoconference Call

The TC218 committee holds regular quarterly Videoconfer-
ence calls on a rotating basis to accommodate the local times
of 3 global regions in the Americas, Euro/Africa and Asia/Aus-
tralia. To join, please contact the Committee Secretary, Giu-
lia Lugli (g.lugli@maccaferri.com). Please provide Giulia your
name and preferred contact e-mail address. The next vide-
oconference call will be held on October 17th.

Proceedings from the
17th European Conference on Soil Mechanics
and Geotechnical Engineering available in open
access

The Innovation and Development Committee of ISSMGE is
pleased to announce that through the initiative of the Chair
of the Icelandic Geotechnical Society Mr. Haraldur Sigur-
steinsson, the 675 papers from the proceedings of 17th Eu-
ropean Conference on Soil Mechanics and Geotechnical Engi-
neering held in Reykjavik, Iceland, 1 - 6 September 2019 are
available in the online library here:

https://www.issmge.org/publications/online-library

Detailed acknowledgements for the 17th European Confer-
ence on Soil Mechanics and Geotechnical Engineering can be
found at the ISSMGE online library acknowledgements sec-
tion.

Slides for TC210 Workshop on Embankment
Dams

Slides for TC210 Workshop on Embankment Dams

https://www.issmge.org/filemanager/arti-
cle/678/Zhang LM 2019-9-1 TC210 Sunday Work-
shop.pdf

https://www.issmge.org/filemanager/arti-
cle/678/Giuseppe Lanzo 2019 09 01 Rekiavik rev2.pdf

https://www.issmge.org/filemanager/article/678/Oliver De-
tert TC210 2.pdf

https://www.issmge.org/filemanager/arti-
cle/678/Stefania Sica TC210 16noni.pdf

ISSMGE News & Information Circular -
September 2019

1. TC306 Geo-Engineering Education Survey - A mes-
sage from the Officers of TC306

Dear ISSMGE member,

If you are an instructor in a civil engineering department,
please contribute to a TC306 Geo-Engineering Education sur-
vey. The title of the survey is "What Geotechnical Engineer-
ing Educational Material can we dream of?”

If you have very limited time but don’t want to miss the op-
portunity to contribute, just jump to Question 11 (the only
required): Please imagine and describe the “educational ma-
terial of your dreams”.

You will find the questionnaire here: https://www.survey-
monkey.com/r/TC306

Best regards,

Marina Pantazidou and Michele Calvello (Chair and Secretary
of TC306)

2. Are We Overdesigning? — A Survey of International
Practice

A joint initiative by the CAPG, the YMPG, TC205 - Safety and
Serviceability, and TC304 - Risk.This survey is intended to
assess the consistency of calculation models and design
methods for a variety of geotechnical structures and, where
possible, to compare the results with full-scale tests and re-
liability analyses.To participate in the survey please click .
The closing date for inclusion of the responses in the report
to the Asian Regional Conference is 09 September 2019.

3. New TCs

These new TCs are actively seeking nominations for members
from the Member Societies.Please make sure that your Mem-
ber Society representative is aware of your interest in joining
either of these Committees.

System Performance of Geotechnical Structures
(TC219 - System Performance)

The System Performance of the geotechnical structures calls
for the geotechnical system to have enough robustness and
redundancy to prevent from collapses or failures induced by
the localized damage or weakness. The TC aims to dissemi-
nate and develop knowledge and practice on system perfor-
mance desigh methodologies and theories in geotechnical en-
gineering https://www.issmge.org/committees/technical-

committees/applications/system-performance)

Field Monitoring in Geotechnics (TC220 - Field Moni-
toring)

Field Monitoring in Geomechanics
https://www.issmge.org/committees/technical-commit-
tees/applications/field-monitoring) deals with assessing the
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performance of engineering structures using instrumentation
and other related information. The applications include dams
and embankments, structures and foundations, transport in-
frastructure including tunnels and other underground open-
ings, open cut and underground mines, natural slopes, land
reclamation, repositories for industrial or nuclear waste and
offshore structures.

4. IS-Cambridge 2020 - Preliminary Selection of Poten-
tial Bright Spark Lecturers

To promote young members of ISSMGE to play a major role
in various international and regional conferences, the Presi-
dent of ISSMGE, Professor Charles Ng, created the Bright
Spark Lecture Award for promising young geotechnical pro-
fessionals/academics to have a chance to deliver a keynote
lecture at a major ISSMGE sponsored conference.

Selection and approval procedure:

The local IS-Cambridge 2020 organising committee is re-
sponsible for the preliminary selection of potential Bright
Spark lecturers, in collaboration with the Young Member
Presidential Group (YMPG). The CVs of the preliminarily se-
lected candidates (a maximum of shortlist of four) will be
submitted to the President of ISSMGE for a final decision on
the awardee.

Further information: https://www.is-cam-
bridge2020.eng.cam.ac.uk/programme/brightspark

5. News from Japanese Geotechnical Society

Invitation to submit to Soils and Foundations, Open
Access Journal

Soils and Foundations (S&F) is your core geotechnical jour-
nal; it has been the official journal of the Japanese Geotech-
nical Society (JGS) since 1960. The journal publishes a vari-
ety of original research papers, technical reports, technical
notes, geo-disaster reports as well as state-of-the-art reports
in the fields of soil and rock mechanics, geotechnical engi-
neering, and environmental geotechnics. The 2018 Impact
Factor for S&F was 1.673, and the 5-Year Impact Factor was
2.567 according to Clarivate Analytics Journal Citation Re-
ports 2019.

S&F has been available online since the February 2012 issue
in partnership with Elsevier. We are delighted to announce
the flip of S&F to online-only, author-pays, gold open access
journal offering authors a rapid way to publish peer-reviewed
science from January 2020. All gold open access articles are
free for everyone to read because the article publishing
charge (APC) that authors, their institutions or funding bodies
pay, covers all expenses needed to support the publication
process. The APC fee of S&F is US$1,000 excluding tax and
specific guidelines can be found on its Journal homepage.
Gold open access may lead to an increase in the impact of an
author’s research.

https://www.sciencedirect.com/journal/soils-and-founda-

tions/

6. ISSMGE Webinars and Virtual University

Click here for a full list of previously recorded ISSMGE webi-
nars. Past webinars with a common theme have been
grouped together to create courses within the ISSMGE Virtual
University and information about these can be found here.

Please note that a couple of webinars in French have been
added to the list on the website.

7. Bulletin

The latest edition of the ISSMGE Bulletin (Volume 13, Issue

4, Aug 2019) is available from the website from
https://www.issmge.org/publications/issmge-bulletin/vol-
13-issue-4-august-2019

8. ISSMGE Foundation

The next deadline for receipt of applications for awards from
the ISSMGE Foundation is the 1t November 2019. Click
here for further information on the ISSMGE Foundation.
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NMPOZEXEIZ
FEQTEXNIKEZ
EKAHAQZEI2

Ma TIG NaAaIdTEPEG KATAXWPNTEIG NEPICCOTEPEG NANPOPOPIES
Mnopouv va avalntnBolv ota nponyoUUeva TeUXN TOU «Me-
p1odikoU» Kal OTIG NapaTIBEPEVEG I0TOCENIDEG.

Energy Geotechnics: Mechanics of the energy transition, Oc-
tober 3, 2019, Delft, Netherlands, www.aanmelder.nl/ener-

gygeotechnics

2019 AYGE 7™ African Young Geotechnical Engineers Confer-
ence, 6 October 2019, Cape Town, South Africa,
www.arc2019.org/ayge-landing

XVII African Regional Conference on Soil Mechanics and Ge-
otechnical Engineering 07-10 October 2019, Cape Town,
South Africa, www.arc2019.org

HYDRO 2019 Concept to closure: practical steps, 14-16 Oc-
tober 2019, Porto, Portugal, www.hydropower-
dams.com/hydro-2019

XVI Asian Regional Conference on Soil Mechanics and Ge-
otechnical Engineering, 14 - 18 October 2019, Taipei, China,
www.l6arc.org

Developing Resilient Cities of the Future through the Integra-
tion of Tunneling and Underground Space Use, 15-17 October
2019, Nigeria, events@tunnellingnigeria.org

11éme Edition des Journées Africaines de la Géotechnique,
21-24 Octobre 2019, Niamey, Niger,
http://ctgaafrique.org/niamey-niger-ville-hote-de-11eme-
edition-journees-africaines-de-geotechnigue

4th Regional Symposium on Landslides in the Adriatic-Balkan
Region — ReSyLAB 2019 - 9th Scientific and Expert Confer-
ence GEO-EXPO 2019 23rd to 25th of October 2019, Sara-
jevo, Bosnia and Herzegovina, www.geotehnika.ba/Re-
SyLAB & GEO-EXPO 2019.html

8° MaveAAnvio Zuvedpio MewTEXVIKAG Mnxavikng, 6 — 8 Nogu-
Bpiou 2019, ABrva, EAAGG, www.8hcge2019.gr

2019 GEOMEAST International Congress & Exhibition, 10 -14
November 2019, Cairo, Egypt, www.geomeast2019.0rg

The 8% International Symposium on Roller Compacted Con-
crete (RCC) Dams, Nov. 11% - 12t 2019, Kunming, China,
chincold-en@vip.126.com, http://www.chincold.org.cn

8th International Geotechnical Symposium, 13-15 November
2019, Istanbul, Turkey, www.geoteknik2019.org/en/

XVI Panamerican Conference on Soil Mechanics and Geotech-
nical Engineering, 18-22 November 2019, Cancun, Quintana
Roo, Mexico, http://panamerican2019mex-
ico.com/panamerican

International Symposium on Rock Mechanics and Engineering
for Sustainable Energy, 22-24 November 2019, Hanoi, Vi-
etnam, http://vietrocknet.org

GEOTEC HANOI 2019 The 4% International Conference on
Geotechnics for Sustainable Infrastructure Development, No-
vember 28 - 29, 2019, Hanoi, Vietnam, https://geotechn.vn

3rd International conference on Geo-Energy & Geo-Environ-
ment Conference, Nov. 30 — Dec. 1 2019, ChangSha, China,
www.gege2019.com.

YSRM2019 - The 5th ISRM Young Scholars’ Symposium on
Rock Mechanics and REIF2019 - International Symposium on
Rock Engineering for Innovative Future - Future Initiative for
Rock Mechanics and Rock Engineering - Collaboration be-
tween Young and Skilled Researchers/Engineers - 1-4 De-
cember 2019, Okinawa, Japan, WWWw.ec-
pro.co.jp/ysrm2019/index.html

ICGU 4% 2019 4% International Conference on Ground Im-
provement and Ground Control (ICGI2019): Infrastructure
Development and Natural Hazards Mitigation, 1-3 December
2019, Luxor, Egypt, https://icqi2019-ets.org/page/p/Wel-
come-ICGI

ETS Conference and Exhibition 2019, 4-5 December 2019,
Luxor - Egypt, https://icgi2019-ets.or Welcome-
ETS

ISOG 2019 First Indian Symposium on Offshore Geotechnics,
December 5-6, 2019, IIT Bhubaneswar, Odisha, India,
https://sites.google.com/iitbbs.ac.in/isog2019/home

15th International Conference on Geotechnical Engineering,
and 9th Asian Young Geotechnical Engineers Conference, 05
+ 07-12-2019, Lahore, Pakistan, http://www.pges-pak.org

GeoSS International Conference on Case Histories & Soil
Properties, 5-6 December 2019, Singapore,
www.iccs2019.org

1st ITA-CET Meeting for European Tunnelling Professors and
PhD Students, 5-6 December 2019, Torino, Italy, ita-cet.sec-
retariat@developpement-durable.gouv.fr

ISSPDS-Edinburgh 2020 2nd International Symposium on
Seismic Performance and Design of Slopes, January 18-22,
2020, Edinburgh, UK, www.isspds.eng.ed.ac.uk

International Conference on Geotechnical Engineering - Iraq,
19 - 20 February 2020, Baghdad, Iraq, http://issmfe.org/in-
ternational-iragi-geotechnical-conference

ASIA 2020 Eighth International Conference and Exhibition on
Water Resources and Renewable Energy Development in
Asia, 10 - 12 March 2020, Kuala Lumpur, Malaysia, www.hy-
dropower-dams.com/asia-2020

GeoAmericas 2020 4™ Pan American Conference on Geosyn-
thetics, 26-29 April 2020, Rio de Janeiro, Brazil, www.geo-
americas2020.com

WTC 2020 ITA-AITES World Tunnel Conference, 15-21 May
2020, Kuala Lumpur, Malaysia, www.wtc2020.my

14th Baltic Sea Geotechnical Conference 2020 Future Chal-
lenges for Geotechnical Engineering, 25 + 27 May 2020, Hel-
sinki, Finland, www.ril.fi/en/events/bsgc-2020.html

Nordic Geotechnical Meeting Urban Geotechnics, 25-27 May
2020, Helsinki, Finland, www.ril.fi/en/events/ngm-2020.html

ICED 2020 First International Conference on Embankment
Dams: Dam Breach Modeling and Risk Disposal, 5 - 7 June
2020 in Beijing, China, http://iced-2020.host30.voosite.com

EUROCK 2020 Hard Rock Excavation and Support, 13-19
June 2020, Trondheim, Norway, www.eurock2020.com
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DFI Deep Mixing 2020, 15 to 17 June 2020, TBD, Gdansk,
Poland, www.dfi.org/DM2020

XIII International Symposium on Landslides - Landslides and
Sustainable Development, June 15% - 19 2020, Cartagena,
Colombia, www.scg.org.co/xiii-isl

GEE2020 International Conference on Geotechnical Engi-
neering Education 2020, June 24-25, 2020, Athens, Greece,
Www.erasmus.gr/microsites/1168

E-UNSAT 2020 4th European Conference on Unsaturated
Soils - Unsaturated Horizons, 24-06-2020 + 26-06-2020, Lis-
bon, Portugal, https://eunsat2020.tecnico.ulisboa.pt

3 O

Geotechnical Aspects of
Underground Construction in Soft Ground
29 June to 01 July 2020, Cambridge, United Kingdom

Organiser: University of Cambridge

Contact person: Dr Mohammed Elshafie

Address: Laing O'Rourke Centre, Department of Engineering,
Cambridge University

Phone: +44(0) 1223 332780

Email: me254@cam.ac.uk

o3
[}
I'}kv
TORINGO 2020 grenoble -« milano

16th International Conference of the Interna-
tional Association for Computer Methods and
Advances in Geomechanics - IACMAG
29-06-2020 + 03-07-2020, Torino, Italy

The 16th International Conference of the International Asso-
ciation for Computer Methods and Advances in Geomechanics
(15IACMAG) will be held in Turin, Italy, 29 June - 4 July 2020.
The aim of the conference is to give an up-to-date picture of
the broad research field of computational geomechanics.
Contributions from experts around the world will cover a wide
range of research topics in geomechanics.

Pre-conference courses will also be held in Milan and Greno-
ble.

Contact Information

Contact person: Symposium srl

Address: via Gozzano 14

Phone: +390119211467

Email: info@symposium.it, marco.barla@polito.it

o3 D

7th ICRAGEE International Conference on Recent Advances
in Geotechnical Earthquake Engineering and Soil Dynamics,
13 - 16 July 2020, Bengaluru, India, http://7icragee.org

3 International Conference on Geotechnical Engineering
(ICGE - Colombo -2020), 10 - 11 August 2020, Colombo, Sri
Lanka, http://icgecolombo.org/2020/index.php

ISFOH 2020 4th International Symposium on Frontiers in Off-
shore Geotechnics, 16 - 19 August 2020, Austin, United
States, www.isfog2020.0rg

2020 CHICAGO International Conference on Transportation
Geotechnics, August 30 - September 2, 2020, Chicago, Illi-
nois, USA, http://conferences.illinois.edu/ICTG2020

EUROGEO WARSAW 2020 7t European Geosynthetics Con-
gress, 6-9 September 2020, Warsaw, Poland, www.euro-
geo?.org

O3

37t General Assembly
of the European Seismological Commission
6 to 11 September 2020, Corfu, Greece
www.esc-web.org

(C-49-0)

6th International Conference on Geotechnical and Geophysi-
cal Site Characterization “Toward synergy at site characteri-
sation”, 7 + 11 September, Budapest, Hungary, www.isc6-
budapest.com

ICEGT-2020 2nd International Conference on Energy Ge-
otechnics, September 20-23, 2020, La Jolla, California, USA,
https://icegt-2020.eng.ucsd.edu/home

Fourth International DAM WORLD Conference, 21-25th Sep-
tember 2020, Lisbon, Portugal, https://dw2020.Inec.pt

o3 O

ARMS11
11th Asian Rock Mechanics Symposium, Chal-
lenges and Opportunities in Rock Mechanics
23-27 October 2020, Beijing, China
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3rd International Symposium on Coupled
Phenomena in Environmental Geotechnics
October 29th - 30th, 2020, Kyoto, Japan
https://cpeg2020.or

We are delighted to open the call for abstracts for CPEG2020,
the “Third International Symposium on Coupled Phenomena
in Environmental Geotechnics”, which will be held at Kyoto
University’s main campus on October 29th and 30th, 2020.

CPEG is a quadrennial event organized under the auspices of
the Technical Committee TC215 (Environmental Geotech-
nics) of the International Society of Soil Mechanics and Geo-
technical Engineering (ISSMGE), with a focus on coupled pro-
cesses (e.g., chemical-physical, bio-physical, multiphase
flow, etc.) in environmental geotechnics.

The first symposium of the series was held in Torino (Italy)
in 2013, and the second one in Leeds (UK) in 2017.

The third symposium, CPEG2020, will be conjointly organized
by the Japanese Geotechnical Society (JGS) and Kyoto Uni-
versity, and welcomes submissions from all over the world.

As in our previous symposiums, we look forward to your con-
tributions to CPEG2020 and to meet with you in Kyoto, the
Ancient Capital of Japan, next year, for what we expect to be
a vibrant scientific event!

Symposium Themes

CPEG2020 will be organized under the following themes.
When submitting an abstract, please choose the one that best
fits your topic. Use the examples as references.

Note that the organizers may reclassify your submission to a
different theme depending on other submissions.

Coupled Processes

E.g., improved understanding of coupling of any natural
and/or anthropogenic thermo-hydro-mechanical-chemical-
bio-gas processes within soils and rocks, biogeochemical pro-
cesses for improving or stabilizing soils, multi-phase flow,
etc.

Soil-Atmosphere Interaction

E.g., role of vegetation in sustainable management of slopes
and geostructures, vegetation controls on urban flooding, ge-
otechnics of the soil critical zone: creation or restoration of
full soil functionality, etc.

Surface Containment

E.g., landfill liners and environmental barriers, gas genera-
tion and extraction, capping systems for landfills and polluted
sites, etc.

Clean-up and Remediation

E.g., novel characterization of contaminated sites, pollutant
retardation and degradation processes, active barriers for
polluted sites, bio-remediation of metals and radionuclides,
natural attenuation and enhanced bioremediation of organic
pollutants, etc.

Waste Geotechnics

E.g., waste characterization, radioactive waste disposal, car-
bon capture and storage, waste degradation and settlement,
mining and mineral extraction wastes, etc.

Energy Geotechnics

E.g. energy geo-storage and geo-structures, numerical
methods in energy geotechnics, geoenvironmental aspects of
energy geotechnics, geosynthetics in energy applications,
geotechnical challenges for energy infrastructure, etc.
Bio-inspired/mediated Geotechnics

E.g., hazard mitigation, environmental protection and resto-
ration, ground improvement, etc.

Reclamation

E.g., environmental aspects of land reclamation, soil im-
provement, ground stabilization and its effects on contami-
nation, coastal landfills, etc.

Others

Any topic not listed previously

O3

5™ World Landslide Forum Implementation and Monitoring
the USDR-ICL Sendai Partnerships 2015-2015, 2-6 Novem-
ber 2020, Kyoto, Japan, http://wlf5.iplhg.org

10%" International Conference on Scour and Erosion (ICSE-
10), November 15-18, 2020, Arlington, Virginia, USA,
www.engr.psu.edu/xiao/ICSE-10 Call for abstract.pdf

(C-49-0)

GeoAsia 2021

7th Asian Regional Conference on Geosynthetics
March 1-4, 2021, Taipei, Taiwan

o3

TOHHO 2021

EUROCK 2021
Rock Mechanics and Rock Engineering
from theory to practice
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ISRM European Rock Mechanics Symposium
21-25 June 2021, Torino, Italy
http://eurock2021.com

It is a great pleasure and an honour to extend to you a warm
invitation to attend the EUROCK 2021 Rock Mechanics and
Rock Engineering from theory to practice in Turin, Italy, 21
to 25 June 2021.

As in the previous editions, the conference topics will address
trough general and parallel sessions the most recent devel-
opments in rock mechanics, stimulations fruitful technical
and scientific interaction within the fields of rock mechanics,
rock engineering and engineering geology.

The programme includes workshops dedicated to innovative
topics, Keynotes lectures delivered by distinguished speakers
and a series of technical visit that coupled scientific topics
with cultural, touristic and eno - gastronomical aspects.

Most of parallel sessions will be opened with a Theme Lecture
and will continue with 9 to 11 presentations. Other papers
will be presented in three poster sessions each one lasting a
whole day.

Technical visits are scheduled as the closure of Wednesday
programme, while the gala dinner will be hosted on Tuesday
night.

Technical visits are scheduled in the days after the confer-
ence.

Topics

Rock properties and testing methods
Rock mass characterization

Rock mechanics for heritage

Rock mechanics for infrastructures
Geophysics in rock mechanics

Numerical modeling and back analysis
Nonlinear problems in rock mechanics
Mining rock mechanics

Design methods and analysis

Monitoring and back analysis

Excavation and support

Risk and hazard

Petroleum engineering and hydrofracking
Applicability of EUROCODE-7 in rock engineering

Associazione Geotecnica Italiana

Tel. +39 06 4465569 - +39 06 44704349
Fax +39 06 44361035

Email info@eurock2021.com

Email agi@associazionegeotenica.it

Address Viale dell’'Universita 11, 00185 Roma

(C- 4 -0

5th International Workshop on Rock Mechanics
and Engineering Geology in Volcanic Fields
9-11 September 2021, Fukuoka, Japan
jsrm-office@rocknet-japan.org

o3 D

SYDNEY ICSMGE 2021 20% International Conference on Soil
Mechanics and Geotechnical Engineering, 12-17 September
2021, Sydney, Australia, www.icsgme2021.org

(C-49-0)

LATAM 2021 - IX LARMS
Latin American Congress on Rock Mechanics,
Rock Testing and Site Characterization
20-22 September 2021, Asuncion, Paraguay

Symposium Themes

e Site characterization

¢ Rock mass properties

¢ Rock mass classification
e Foundations

e Slopes
e Tunnels
e Soft Rock

e Shotcrete

Contact Person: Jose Pavon Mendoza

Address: Espana 959 casi Washington
Telephone: +595 971 909165
E-mail: jose.pavonm@gmail.com

o3

Eurock 2022
Rock and Fracture Mechanics in
Rock Engineering and Mining
13-16 June 2022, Helsinki, Finland
lauri.uotinen@aalto.fi

o3

3 European Conference on Earthquake Engineering & Seis-
mology, 19 - 24 June 2022, Bucharest, Romania,
https://3ecees.ro

O3

U NSATzoz The 5" international Conferonce on
Unsaturated Saikts, Milos bsland, Greece
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UNSAT2022
8th International Conference on Unsaturated
Soils
June or September 2022, Milos island, Greece

Structural Health Monitoring
Seismic Exposure, Fragility and Risk
Seismic Resilience

Lessons from recent earthquakes

Contact Info

o3 Telephone: +40 740 769 306
Email: contact@3ecees.ro

“ 3" EUROPEAN CONFERENCE CN
v EARTHQUAKE ©s 0
’A ENGINEERING

&SEISMOLOGY
A joint event of the 15th ISRM International Congress in
17th European Conference on Earthquake Engineering & Rock Mechanics
38th General Assembly of the Eurcpean Seismological Commission 9-14 October 2023, Salzburg, Austria

Internationzl Conference Ce

Srence aresi, Romania Salzbur @oe .at
19 =24 June

19 to 24 July 2022, Bucharest, Romania
https://3ecees.ro

The Romanian Association for Earthquake Engineering, with
the support of Technical University of Civil Engineering of Bu-
charest (UTCB) and National Institute for Earth Physics
(INFP), will organize with commitment and motivation the
Third European Conference on Earthquake Engineering and
Seismology (3ECEES), in 2022 in Bucharest, Romania.

Through Bucharest 3ECEES, we are fully motivated and com-
mitted to promote the values of earthquake engineering and
seismology for the benefit of human kind, to boost the Euro-
pean cooperation in these fields, to push the frontiers of
knowledge and to equip the decision makers and building of-
ficials with the roadmap for the years to come aiming at seis-
mic risk reduction and enhanced societal resilience.

We, hereby, declare that we will do our best to make sure
that the 3ECEES will be properly organized in 2022 by Roma-
nia and will be an outstanding scientific event fully adhering
to the highest standards of quality set up by both EAEE and
ESC.

We will be delighted to welcome you all in our wonderful
country!

Topics

The Third European Conference on Earthquake Engineering
and Seismology (3ECEES) is aiming at providing a creative
and stimulating environment for sharing and tackling the
most challenging topics of global importance and interest in
Earthquake Engineering and Seismology, such as (the list is
neither exhaustive, nor restrictive):

Physics of earthquakes and Seismic Sources
Seismicity Analysis

Induced and Triggered Seismicity

Engineering Seismology and Strong Ground Motion

Big Data and Large Research Infrastructures
Geotechnical Earthquake Engineering

Seismic Hazard

Site Effects and Microzonation Studies

Seismic Analysis and Design of Buildings and Structure

Seismic Evaluation and Rehabilitation of Buildings and
Structure

Performance Based Design of Buildings and Structures
Seismic Design Codes
Lifeline Earthquake Engineering
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ENAIAG®EPONTA -
2EI2MOI

O nepiepyog A6yog nou ol apyaiol ‘EAANVEG €XTI-
¢av vaoUg navw o€ CEICHIKA pRyHaTa

Fewniorrjuovac €&nyei oo BBC.

Tov Adyo nou ol apxaiol 'EAANveG €xTilav vaoug navw o€ ocl-
OMIKA pryHaTa npoondaénoe va eEnynoel BpeTavog yewenioTn-
povag.

O Adyog yia Tov kabnyntn kal yewniotipova Iav ZtiolaprT,
dieuBuvTn Tou IvoTiToUTou Biwaoiung Mg Tou MavenioTnuiou
Tou MAipouB, o onoiog o€ £€pguva Tou NoU AvEAUCE OE OXETIKO
VTOKINavTEp oTo BBC £&nyei yiaTti o1 npdyovoi pag snépevav
va xTiouv vaoug kal dAAa ayaipata wg évoeign Aatpeiag os
NePIOXEG nou yvwpilav OTI €xouv «XTunnBei» ano osiopoUlc.

>Tn MEAETN Tou o Iav =TiolapT UNOOTAPIEE NWE O OEICKOC Yia
TOUG apxaioug €ixe 1epn kal Beikn npoéAeuon yi' auTo Kal ene-
pevav va xTilouv vaoUG O OEIOHOYEVEIC NEPIOXEC.

O1 AsA@oi Kal Ta evepya pRyHara

O =TioUapT BaocioTnke oTnv Bewpia NAAI®V EMNICTAROVWV Ol 0-
noiol ixav ava@épel nwg ol AeAQoi yivav 1IEpd HEPOG YIa TOUG
apxaioug eneidn unfpPXE Kia 1Ep Nnyn nou ekAUovTav and €va
OEIOHIKO pAYHA.

XapakTtnpioTikd napdadsiypa eivalr To yeyovog OTI nap’ oTl &-
vVag OEIOPNOC KATEGTPEWE TO 1EPO TwWV AeAQWV To 373 n.X., 0

vadg kTioBnke Eava oTo idio anueio.

O =TioUapT Bewpei OUWG OTI ol AeA@oi dev anoTtehoucav €&ai-
pean kai 0TI AAAeg TonoBeaieg ONwg ol Muknveg, n 'EQeoog, n
Kvidog kai n IepdnoAig €ixav eniong anokTnoel EexwpIoTod
«OTATOUG» €EaITiAg TNG NAPOUTIAG YEITOVIK®V PNYHATWV.

'Onwg ixe dnAwaoel oto BBC «navrta Bswpouaoa OTI ATav KAl
NePICOOTEPO A6 GUUNTWON TO YEYOVOG NWG MOAAEG onuavTi-
K€G TOnoBedieg oTOoV KOOUO Tou Alyaiou BpiokovTal akpiBwg
navw ano priyuata nou npokAnBnkav AOyw Oe€IOWIKNG dpa-
oTNPIOTNTAG.

O1 apxaiol 'EAANveC an£didav peydAn a&ia oTic BepuonnyEg
nou dnuioupyoUvTal and CeIoPoUG, iI0wG , OPWG N KATAGKEUN
vawv Kal NOAEWV KOVTA 0 auTd Ta PéEpn va ATav mio ouaTn-
HaTikn ano o,TI €iXe NPONYOUHEVWG BewpnBei».

O1 vaoi kal o1 Bepponnyég

2TnV MEAETN TOU €ixav KaTtaypagei avTioToixieg HeTa&l evep-
YOV pNYHATWV Kal apXaiwv EAANVIK®V NOAEWV TOCO aTnV EA-
Aada 600 Kkal aTnv avTingpa 6x6n Tou Alyaiou, oTn ONUEPIVA
duTikn Toupkia.

«01 apxaiol 'EAANveG noav anioTeuta £Eunvol avBpwrnol Kai
nioTelw Nwg Ba gixav avayvwpicel auTr Tn onuaacia Twv osl-
oM@V Kal Ba nBgAav ol NoAITeG Toug va enw@eAnBolv and au-
TOUG» KAaTéEANEE o =TioUapT.

(in.gr, 11 SenTeuBpiou 2019,
https://www.in.gr/2019/09/11/tech/o-periergos-logos-pou-
oi-arxaioi-ellines-extizan-naous-pano-se-seismika-rigmata)

Earthquake faults may have played key role in
shaping the culture of ancient Greece

by University of Plymouth

The Ancient Greeks may have built sacred or treasured sites
deliberately on land previously affected by earthquake activ-
ity, according to a new study by the University of Plymouth.

Professor of Geoscience Communication Iain Stewart MBE,
Director of the University's Sustainable Earth Institute, has
presented several BBC documentaries about the power of
earthquakes in shaping landscapes and communities.

Now he believes fault lines created by seismic activity in the
Aegean region may have caused areas to be afforded special
cultural status and, as such, led to them becoming sites of
much celebrated temples and great cities.

Scientists have previously suggested Delphi, a mountainside
complex once home to a legendary oracle, gained its position
in Classical Greek society largely as a result of a sacred spring
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and intoxicating gases which emanated from a fault line
caused by an earthquake.

But Professor Stewart believes Delphi may not be alone in
this regard, and that other cities including Mycenae, Ephesus,
Cnidus and Hierapolis may have been constructed specifically
because of the presence of fault lines.

Professor Stewart said: "Earthquake faulting is endemic to
the Aegean world, and for more than 30 years, I have been
fascinated by the role earthquakes played in shaping its land-
scape. But I have always thought it more than a coincidence
that many important sites are located directly on top of fault
lines created by seismic activity. The Ancient Greeks placed
great value on hot springs unlocked by earthquakes, but per-
haps the building of temples and cities close to these sites
was more systematic than has previously been thought."

In the study, published in Proceedings of the Geologists' As-
sociation, Professor Stewart says a correspondence of active
faults and ancient cities in parts of Greece and western Tur-
key might not seem unduly surprising given the Aegean re-
gion is riddled with seismic faults and littered with ruined set-
tlements.

But, he adds, many seismic fault traces in the region do not
simply disrupt the fabric of buildings and streets, but run
straight through the heart of the ancient settlements' most
sacred structures.

There are prominent examples to support the theory, such as
in Delphi itself where a sanctuary was destroyed by an earth-
quake in 373BC only for its temple to be rebuilt directly on
the same fault line.

There are also many tales of individuals who attained oracu-
lar status by descending into the underworld, with some com-
mentators arguing that such cave systems or grottoes caused
by seismic activity may have formed the backdrop for these
stories.

Professor Stewart concludes: "I am not saying that every sa-
cred site in ancient Greece was built on a fault line. But while
our association with earthquakes nowadays is that they are
all negative, we have always known that in the long run they
give more than they take away. The ancient Greeks were in-
credibly intelligent people and I believe they would have rec-
ognised this significance and wanted their citizens to benefit
from the properties they created."

More information: Iain S. Stewart, Seismic faults and sa-
cred sanctuaries in Aegean antiquity, Proceedings of the Ge-
ologists’ Association (2017). DOI: 10.1016/j.pge-
0la.2017.07.009

(m, September 12, 2017,

https://phys.org/news/2017-09-earthquake-faults-key-role-
culture.html)

Seismic faults and sacred sanctuaries in Aegean
antiquity

Iain S. Stewart and Luigi Piccardi
Abstract

The ancient destructive capability of earthquake faults is well
chronicled by historians and their cultural impact widely un-
covered by archaeologists. Archaeological and geological in-
vestigations at some of the most renowned sites in the an-
cient Greece world, however, suggest a more nuanced and
intimate relationship between seismic faults and past human

settlements. In the Aegean’s karstic landscape earthquake
fault scarps act as limestone ramparts on which fortifications,
citadels and acropoli were constructed, and underlying fault
lines were preferred pathways for groundwater movement
and egress. The vital purifactory or therapeutic role of natural
springs in the ritual practices of early settlements implies that
the fault lines from which they leaked may have helped po-
sition the nascent hubs of Greek cities. Equally, the tendency
for earthquakes to disrupt groundwater patterns and occa-
sionally shut down persistent springs provides a hitherto un-
recognized mechanism for the abrupt demise of those same
settlements. Votive niches, carvings, reliefs and inscriptions
on fault surfaces suggest important sacred sanctuaries, par-
ticularly those with oracular functions, may have been delib-
erately built astride active fault traces and venerated as di-
rect connections to the chthonic realm (‘the underworld’). Re-
gionally, the Aegean’s distributed network of tensional fault-
ing, circulating geothermal waters and deep-seated de-gas-
sing sets the tectonic framework for the springs and gases
that infuse the ancient Greek netherworld of caves, chasms,
chambers, and sacred grottos. The possibility that seismic
faults may have constituted the fulcrum of prominent sacred
places means that, for all their obvious destructiveness,
earthquakes may have had an unacknowledged cultural sig-
nificance in Greek antiquity.

1. Introduction

Throughout human history in the eastern Mediterranean re-
gion, urban settlements have co-existed with earthquakes
(de Boer and Sanders, 2006). The destructive capability of
seismic activity is well chronicled by historians (Ambraseys,
1971, Guidoboni et al., 1994), and its cultural wreckage
widely uncovered by archaeologists (Karcz and Kafri, 1978,
Rapp, 1986, Nikonov, 1988, Stiros and Jones, 1996, Sintubin
et al., 2010, Jusseret and Sintubin, 2017). Accounts and ob-
servations of seismic damage to ancient constructions and
relics offer partial information on the size, location and date
of ancient earthquakes (Sintubin and Stewart, 2008). Build-
ings and structures damaged by shaking or offset across
faults provide archaeological markers that can shed light on
the slip history of possible seismogenic sources (e.g. Galli and
Galadini, 2003, Korjenkov et al., 2003, Passchier et al.,
2013) and can inform regional seismic hazard (Sintubin et
al., 2008, Jusseret, 2014, Jusseret and Sintubin, 2012,
Jusseret et al., 2013).

Any tendency for active faults to disrupt former urban settle-
ments might seem to be an unfortunate situation that arose
spuriously as a consequence of past populations, ignorant of
seismic threats, being unwarily drawn to these invisible axes
of destruction. The lure of these lethal corridors of land re-
flected the surprising advantages that tectonically active
belts offer; active faults can create and sustain attractive
conditions for human development, sustaining dynamic land-
scapes in which recent tectonics ‘frame’ patterns of human
land use (Bailey et al., 1993, King et al., 1994, King and Bai-
ley, 2010). Groundwater leakage and sediment build up
along young fault lines provide well-watered corridors of
land, leading some to conjecture that active tectonic zones
seeded the earliest centres of Neolithic agriculture (Trifonov
and Karakhanian, 2004) and even of early civilisations
(Force, 2008, Force and McFadgen, 2010, Force and
McFadgen, 2012). Moreover, the tendency for active fault
lines to provide persistent groundwater egress and fertile
land over millennia lies at the root of the ‘fatal attraction’ that
today finds many populous towns and cities across the east-
ern Mediterranean and Near East lying directly above seismi-
cally dangerous faults (Jackson, 2005).

In this paper, an association between active faults and an-
cient places is examined in the context of some of the most
prominent sites of Greek antiquity. A close correspondence
of active faults and ancient cities here is not unduly surprising
- the Aegean region is riddled with seismic faults and littered
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with ruined settlements, so some casual correlation is to be
expected. But the correlation is more than simply a contigu-
ous association — across central Greece and western Turkey
many seismic fault traces do not simply disrupt the palaeo-
urban fabric of buildings and streets but rather they pene-
trate into the heart of ancient settlements to break or disrupt
important sacred structures (Piccardi, 2001). At Priene on the
Menderes graben in western Turkey, for example, a narrow
corridor of seismic damage cuts the Hellenistic city centre,
rupturing a series of public buildings that include the Sacred
Stoa (Altunel, 1998, Altunel, 1999; Yonlu et al. 2010). Fur-
ther south, the expansive Greco-Roman remains of Sagalas-
sos sprawl in front of an active fault escarpment, with the
most recent fault splay cutting the temple complex in the
centre of the city (Sintubin et al., 2003, Similox-Tohon et al.,
2006). In the following sections, the key relations between
seismic faults and sacred sanctuaries in the wider Aegean re-
gion are set out, and the implications for earthquakes as a
pervasive cultural influence in antiquity are discussed.

Fig. 1. Repeated earthquake faulting in the limestone ter-
rain of Greece and Western Turkey form distinctive fault
scarps sllong the edges of many alluvial plains. These lim-
stone fault scarps serve as natural ramparts on top of which
fortifications, citadels and acropoli were constructe and are
often lines of preferential spring egress.

https://doi.org/10.1016/j.pgeola.2017.07.009

https://www.sciencedirect.com/science/arti-
cle/pii/S0016787817301190

o3 D

Earthquake protection in Kamchatka

Me TNV gukaipia TNG enereiou Twv 20 XpOVWV anod Tov OEIoHO
Tng NMapvnBag-ABrivag 1999, 1o péAog TnG EEEEMM OpdTipog
KaénynTrg EMM MaluAog Mapivog £0TEINE TO NAPAKATW AMO-
onacpa ano 1o BiBAio «And TNV Xepoovnoo TnNG ZaxaAivng»,
T. Waltham, World of Geology, Whittles publ, 2019:

Astride the boundary where the Pacific Ocean plate dives be-
neath the Eurasian continent, the inhabitants of Russia’s
Kamchatka Peninsula live with a perpetual threat of seismic
activity. Annual plate convergence of around 80 mm gener-
ates earthquakes along the eastern coast, as well as fuelling
the line of active volcanoes that lie just inland. Most of the
peninsula is sparsely populated wilderness, but Petropaviosk
is @ major city that is spread round the shores of Avacha Bay.
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This bay provides one of the world’s finest natural harbours,
but it is set into the seismically active eastern coast. The cur-
rent prediction is that a nearby earthquake of Magnitude 7
will impact the bay and the city with intensity up to IX about
every 60 years. That constitutes a significant threat to the
city’s buildings, where thousands of people live in apartment
blocks that are typically four to six storeys high.

H nnyn Tng pwTtoypagiag: And Tnv XEpooOvNoo TNG ZaxaAi-
vng: T. Waltham, World of Geology, Whittles publ, 2019.

Most of the more modern blocks have been designed and
built with internal shear-walls as part of their structure. These
are reinforced elements that are capable of resisting the
shear forces induced by lateral vibrations during an earth-
quake; their effects is similar to that of the diagonal bracing
that is developed as an external architectural feature on
some modern earthquake-proof office blocks. However, some
of Petropavlosk’s older apartment blocks lack any shear-
walls, so these blocks have been retrofitted with shear-re-
sistant elements. External ribs of reinforced concrete are tied
together with tensioned steel cables across the roof and
through the foundations. These might not be attractive, but
they should be effective in preventing the relatively flimsy
walls from being pushed over, which could cause the concrete
floor slabs to pancake on top of each other. That style of col-
lapse is the cause of innumerable fatalities during earthquake
events in many parts of the world. With the hazard of seismic
collapse of their apartment blocks now reduced, the residents
of Petropavlosk need only fear earthquake-induced landslides
within their hilly city, or perhaps an eruption of either of the
potentially explosive volcanoes of Koryaksky and Avacha that
loom over the back of the city. In geological terms, Petropav-
losk is an exciting place to live.

ZeAida 17


https://doi.org/10.1016/j.pgeola.2017.07.009
https://www.sciencedirect.com/science/article/pii/S0016787817301190
https://www.sciencedirect.com/science/article/pii/S0016787817301190

ENAIAG®EPONTA -
FEQAOrIIA

Adpia: Mia npaypdTIKR Xagévn ANEIpoG, Oap-
Hévn KaTtw ano Tn NoTia Eupwnn kai Tn Meoo-
YEIO

H pubikn xaugvn nneipo¢ AtAavtida €xel To diaonuo ovoua,
aAAa n Adpia eivar pia npayuarikn Xapevn nreipog, rnou eivair
Bauugvn os peydAo Babuo katw and Tn NoTia Eupwnn kai mn
Meooyeio, ouvenwe KATw kar ano Tnv EAAada

H EupuTepn Adpia avike oTNV appIkavikn TEKTOVIKNA NAdka,
aAAG dev anoTeAoUaoe PHEPOG TNG APPIKNG, KaBWG £vag wKea-
voG xwplile TIG dUO nneipoug

H puBikn xapévn nneipog ATAavTida €xel To didonuo Ovoua,
aAAd n Adpia sival pia npaypaTikn Xapévn ANEIPoG, nou ival
Bappevn o peyaio Babud katw anod Tn NoTia Eupwnn kai Tn
Meodyelo, CUVEN®G KATw Kal and Tnv EAAGda.

MpwTn Qopd ol yewAdyol niatelouv OTI gival o B€on va ava-
KATAOKEUAOOUV Mia apKETA OAOKANpwHEVA TNV 10TOpiad TNG
Xapévng nneipou, didpkeiag oxedov 250 eKATOUHUPIWV ETWYV,
HEAETWVTAG Ta AlyooTda anopeivdapia Tng nou givai akopn navw
ano Tnv eniedveia.

SAuepa and Tn Aeyduevn EupuTepn Adpia €xouv anopeivel o-
paTd povo opiouEva aoBeoToAIBIKG Kal AAAG NETPWHATA OTIG
opooelpgg TNG NoTiag Eupwnng. O1 eNICTAHOVEG NIGTEUOUV OTI
auToi ol Bpaxol apxika fTav BaAdcaoia 1IZnpaTa, nou kanoia
OTIYMA avuywénkav PECW TNG GUYKPOUONG TWV TEKTOVIKWV
nAGKOV.

O1 EpEUVNTEC, KE EMNIKEPAANG TOV 0AAaV30 YewAoyo NTdou Bav
Xivounépykev Tou Tunuartog Meweniotnuov Tou Maveniorn-
Hiou TnG OUTPEXTNG, NoU €kavav Tn OXETIKA dnuocaisuon oTo
nepiodikdé Gondwana Research, cUp@wva pe To Science, a-
QIEpwoav Navw ano d&ka Xpovia Kupiwg otn Meodyeio, GUA-
AéyovTag deiyuata kal HEAETOVTAG naAdlopayvnTikda kal dAAa
OTOIXEIa YIa NETPpWMATA NMou BewpeiTal 0TI npoépxovTtal anod
Tnv Adpia.

H EupUTepn Adpia qaiveral nwg ixe Wia Biain kar noAUNAokn
IoTopia. Kanola €noxn, npiv anod nepinou 240 ekaTtoupupia
Xpovia, auTovounenke and Tn voTia unepnneipo FkovTRava
(nou kAAUNTE TNV NEPIOXN TNG ONUEPIVIG APpIKng, NoTiag A-
Mepikng, AuoTpaliag, AvTapkTikng, Ivdiag kal ApaBIKng Xep-
govnoou) Kal apxIoe va JeTakiveiTal BopeldTepa.

'HTav nepiocdTEPO £va apxINéAayog vnolwv, «uia nepIoxr Ka-
TAAANAN yia katadUoeig», OUPPWVA KE TOV XIVOUMNEPYKEV.
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Mpiv ano 140 ekaToppUpia Xpovia €ixe nepinou 1o péyebog
TnG MpoiAavdiag kal og peydAo Babuo ATav Bubiopévn KATW
ano Wia pnxn Tponikn 8aAacoa, 6nou oTadiakd cuoowpelTn-
Kav IZAuaTa Kal apyd PETATpannkav os NETpwUATa.

H EupuUTepn Adpia avnke oTnv a@pikavikr TEKTOVIKA NAdka,
aAAa dev anoteloloe PEPOG TNG APPIKNAG, KABWG £vag WKeA-
vOg XwpliZe Tic dUo Nneipoud.

>Tn ouvéxela, kabwg n Adpia cuykpoUoTnke We Tn Mala Enpdg
nou anoTeAei onuepa Tnv Eupwnn, PE puBUO €wG TEOTAPWV
£KATOOTOV £TNCIWG, KATI MOU CouveRN npiv and 100 €wg 120
€KATOMHUpIa Xpbvia, €0nace o KOPUATIa Kal BuBioTnKe.

MOVo €va PEPOG TwV Naxoug 100 XIAIOUETPWV MNETPWHATWV
TnG EupUTtepng Adpiag napéueive atnv snipaveia Tng Mng, kai
OnMEPA ol YewAOyol To avalnTouv kupiwg otn NoTia Eupwnn.

Ta neTpwuara autda nioteveral OTI ival dieonappeva o€ Nave
anod 30 xwpeg (kai otnv EAAGda), ano tTnv Ionavia kai Tig AA-
neig pexpl 1o Ipav.

Méxpl npdo@aTa ol yewAoyol dev gixav To €EeAlypévo Aoyi-
OMIKO Mou Ba Toug enETpens va cuvBEéoouv Ta diabEaipa oTol-
XEIQ KAl va avanapacTioouv G€ UMOAOYIOTH TNV 10TOpid TNG
Adpiag, noAU MepPICOOTEPO MOU, KATA TOV XIVOUMEPYKEV, «n
nepioxrn Tng Meooyeiou e€ival anAoloTata &va YEWAOYIKO
XA0G>».

H véa peAETn kavel éva onuavTikd BRPa Npog autnv Thv Ka-
TeLBUVON.

ExTigdarar 6T onpepa Tunparta Tng Adpiag BpiokovTal o€ Babog
£w¢ 1.500 XIANIOPETPWV KATW and Tnv enipdveia Tng Meoo-
yeiou.

(Mnyn nAnpogopiawv: AME - MME)

(in.gr, 12 ZenTepBpiou 2019,
https://www.in.gr/2019/09/12/tech/adria-mia-pragmatiki-
Xxameni-ipeiros-thammeni-kato-apo-ti-notia-eyropi-kai-ti-
mesogeio)

Geologists uncover history of lost continent
buried beneath Europe

Most of “"Greater Adria” is now trapped in Earth’s
mantle, but some of its rocks ended up high in the
Alps

About 140 million years ago, Greater Adria-which later got
shoved beneath southern Europe-was a Greenland-size
landmass (submerged portions in gray-green) south of the
continent.

Van Hinsbergen et al., Gondwana Research (2019)
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Forget the legendary lost continent of Atlantis. Geologists
have reconstructed, time slice by time slice, a nearly quarter-
of-a-billion-year-long history of a vanished landmass that
now lies submerged, not beneath an ocean somewhere, but
largely below southern Europe.

The researchers’ analysis represents “a huge amount of
work,” says Laurent Jolivet, a geologist at Sorbonne Univer-
sity in Paris who was not involved in the new study. Although
the tectonic history of the landmass has been generally
known for a few decades, he says, “[T]he amount of detail in
the team’s systematic time-lapse reconstruction is unprece-
dented.”

The only visible remnants of the continent—known as Greater
Adria—are limestones and other rocks found in the mountain
ranges of southern Europe. Scientists believe these rocks
started out as marine sediments and were later scraped off
the landmass’s surface and lifted up through the collision of
tectonic plates. Yet the size, shape, and history of the original
landmass—much of which lay beneath shallow tropical seas
for millions of years—have been tough to reconstruct.

For starters, Greater Adria had a violent, complicated history,
notes Douwe van Hinsbergen, a geologist at Utrecht Univer-
sity in the Netherlands. It became a separate entity when it
broke away from the southern supercontinent of Gondwana
(which comprised what is today Africa, South America, Aus-
tralia, Antarctica, the Indian subcontinent, and the Arabian
Peninsula) about 240 million years ago and started to
move northward, scientists believe. About 140 million years
ago, it was a Greenland-size landmass, largely submerged in
a tropical sea, where sediments collected and slowly turned
into rock. Then, as it collided with what is now Europe be-
tween 100 million and 120 million years ago, it shattered into
pieces and was shoved beneath that continent. Only a frac-
tion of Greater Adria’s rocks, scraped off in the collision, re-
mained on Earth’s surface for geologists to discover.

Another complication is that Greater Adria’s rocks are dis-
persed across more than 30 countries, in a swath from Spain
to Iran. So, like the rocks themselves, data have been scat-
tered and thus are difficult to collect, van Hinsbergen says.
And finally, he notes, until the past decade or so geologists
haven’t had the sophisticated software needed to perform
such byzantine reconstructions. “"The Mediterranean region is
quite simply a geological mess,” he says. “Everything is
curved, broken, and stacked.”

In the new study, van Hinsbergen and his colleagues spent
more than 10 years collecting information about the ages of
rock samples thought to be from Greater Adria, as well as the
direction of any magnetic fields trapped in them. That let the
researchers identify not just when, but where, the rocks were
formed.

Rather than simply moving north with no change in its orien-
tation, Greater Adria spun counterclockwise as it jostled and
scraped past other tectonic plates, van Hinsbergen’s team
reports this week in Gondwana Research. Although the tec-
tonic collision happened at speeds of no more than 3 to 4
centimeters per year, the inexorable smash-up shattered the
100-kilometer-thick bit of crust and sent most of it deep
within Earth’s mantle, van Hinsbergen says.

The study is not the only evidence for Greater Adria as a lost
continent. Other researchers who use seismic waves to gen-
erate computerized tomography-like images of structures
deep within Earth have created an “atlas of the under-
world”—a graveyard of slabs of crust that have sunk into the
mantle. This research shows that portions of Greater Adria
now lie as much as 1500 kilometers below our planet’s sur-
face.

Posted in: Earth, doi:10.1126/science.aaz4156

(Sid Perkins / ScienceMag, Sep. 6, 2019, https://www.sci-
encemag.org/news/2019/09/geologists-uncover-history-
lost-continent-buried-beneath-europe)

Orogenic architecture of the Mediterranean re-
gion and kinematic reconstruction of its tec-
tonic evolution since the Triassic

Douwe J.J.van Hinsbergen, Trond H.Torsvik, Stefan M.
Schmid, Liviu C. Matenco, Marco Maffione, Reinoud L.M.
Vissers, Derya Gurer, Wim Spakman

Highlights

e First GPlates reconstruction of the Mediterranean region.

e Modern orogenic architecture of the Mediterranean region
and its tectonic evolution since the Triassic reviewed and
restored.

e 2300 paleomagnetic sites compiled and analyzed.

e 12 Paleo-Tectonic maps of the Mediterranean region since
240 Ma presented.

e No correlation between continental subduction and upper
plate deformation style, or upper plate shortening and
downgoing plate composition.

Ladinian - 240 Ma

Abstract

The basins and orogens of the Mediterranean region ulti-
mately result from the opening of oceans during the early
break-up of Pangea since the Triassic, and their subsequent
destruction by subduction accommodating convergence be-
tween the African and Eurasian Plates since the Jurassic. The
region has been the cradle for the development of geody-
namic concepts that link crustal evolution to continental
break-up, oceanic and continental subduction, and mantle
dynamics in general. The development of such concepts re-
quires a first-order understanding of the kinematic evolution
of the region for which a multitude of reconstructions have
previously been proposed. In this paper, we use advances
made in kinematic restoration software in the last decade
with a systematic reconstruction protocol for developing a
more quantitative restoration of the Mediterranean region for
the last 240 million years. This restoration is constructed for
the first time with the GPlates plate reconstruction software
and uses a systematic reconstruction protocol that limits in-
put data to marine magnetic anomaly reconstructions of
ocean basins, structural geological constraints quantifying
timing, direction, and magnitude of tectonic motion, and
tests and iterations against paleomagnetic data. This ap-
proach leads to a reconstruction that is reproducible, and up-
datable with future constraints. We first review constraints
on the opening history of the Atlantic (and Red Sea) oceans
and the Bay of Biscay. We then provide a comprehensive
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overview of the architecture of the Mediterranean orogens,
from the Pyrenees and Betic-Rif orogen in the west to the
Caucasus in the east and identify structural geological con-
straints on tectonic motions. We subsequently analyze a
newly constructed database of some 2300 published paleo-
magnetic sites from the Mediterranean region and test the
reconstruction against these constraints. We provide the re-
construction in the form of 12 maps being snapshots from
240 to 0 Ma, outline the main features in each time-slice, and
identify differences from previous reconstructions, which are
discussed in the final section.

https://doi.org/10.1016/j.9r.2019.07.009Get _ rights and

content

(Science Rirect, 3 September 2019, https://www.sciencedi-
rect.com/science/article/pii/S1342937X19302230, open ac-
cess)
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Pobiti Kamani; The Stone Forest in Bulgaria

About 18 km to the west of Varna, Bulgaria, on the road to
the capital of Sofia is a remarkable natural area called Pobiti
Kamani or the Stone Forest. At first glance, it looks like the
ruins of an ancient temple, but these broken stone pillars are
all natural.

The stone columns are distributed in small groups across an
8 km long belt along the northern Bulgarian Black Sea coast.
They vary in height with some reaching 5 to 7 meters tall,
and thickness ranging from 30 centimeters to 3 meters
across. The most curious thing about these pillars is that they
are mostly hollow and filled with sand. They don’t have a solid
foundation or attached to the bedrock. Instead, they are
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loosely stuck into the surrounding sand as if some one had
hammered them into the earth.

The stones have been known since the ancient times but
were first documented by the scientific community in 1828.
Since then, dozens of theories have attempted to explain
their formation, ranging from coral growth to Eocene bub-
bling reefs, to limestone concretions.

One of the most plausible explanation comes from the Bul-
garian geologists brothers Peter and Stefan Bonchev Gochev.
The brothers believe that the columns date back to the Ce-
nozoic Era, about 50 million years ago, when much of Eastern
Europe was covered by oceans. Sediments and sludge settled
to the bottom of the seabed, and were compressed into lime-
stone. Some time later methane gases from ancient deposits
started seeping from the sea bed. As the pressurized gases
made their way up through the limestone layer, they left be-
hind long tubes. Millions of years later after the sea receded
away, erosion of the limestone layer left the tall columns
stuck into the ground. The gas-seepage theory doesn’t ex-
plain everything, but it’s the best we have.

Pobiti Kamani was designated a natural landmark in the late
1930s. It was nominated for the UNESCO World Heritage Site
status in 2011, but hasn’t been able to make the cut.

https://www.face-
book.com/groups/1383862988363754/per-
malink/2309032175846826/

(and To pelog TnGg EEEEMM TMavvn Meta&a)
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Geological wonders

The lakes of Band-e Amir National Park, Afghanistan

It is a series of six deep blue lakes separated by natural dams
made of travertine, a mineral deposit. The lakes are situated
in the Hindu Kush mountainsat approximately 3000 m of el-
evation, west of the famous Buddhas of Bamiyan.

They were created by the carbon dioxide rich water oozing
out of the faults and fractures to deposit calcium carbonate
precipitate in the form of travertine walls that today store the
water of these lakes. Band-e Amir is one of the few rare nat-
ural lakes in the world which are created by travertine sys-
tems. The site of Band-e Amir has been described as Afghan-
istan's Grand Canyon, and draws thousands of tourists a
year. The river is part of the system of the Balkh River.
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Angel Falls and Mount Roraima, Venezuela

Angel Falls are located in Venezuela and are famous for
being one of the four most beautiful waterfalls in the world,
and as the highest uninterrupted waterfalls in the world.
The falls got their name Angel Falls after a US aviator be-
came the first person to fly over the falls in the mid-20%"
century.

Ennedi Plateau, Chad

210 BopeloavaToAiko TUnKa Tou Chad, €éva @uaoiko apioToUp-
ynua and wappitn ekteiverar og 40,000 km?, dnuioupymvTag
€va povadike Qualko avayAu®o, nou xapakTtnpilerar anod
YKPEUOUG, (papdayyia Kal QUOIKEG KAPAPEG.

XapakTtnpiopévo wg EdER Tng Zaxdapag, To opongdio Ennedi
OUMNEPIARPONKE and Tnv UNESCO ota Mvnpueia Naykdopiag
MoAiTioTikng KAnpovouidg 1o 2016 yia Toug povadikoug pual-
koUG oxnuaTiopoUg Kal Ta £€pya TEXVNG Nou ival okaAlopéva
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oTouG Bpdaxoug kal XpovoAoyouvTal npiv and 7,000 xpovia.

http://publications.americanalpineclub.org/articles/1220112
1500/Africa-Chad-Ennedi-Desert-Various-Ascents

https://www.telegraph.co.uk/travel/galleries/world-
wonders-too-dangerous-to-visit/ennedi-plateau/

H mo didonun Aipgvn oTn Zaxdapa eivai n Guelta d’Archei, nou
BpioKETAl OTO NOTAWI TOU papayyloU ONou MoIPEVEG KAl VOUda-
0e¢ Tubu ) Toubou, pia €Bvikr opada Nou KAToIKel KUpiwg aTo
Bdpeio Chad, noTifouv TIC ayEAEC ano KAPNAEG OpouEiG

The Ennedi Plateau: Secret Stones of the Sahara

Rising from the sands of the great Sahara Desert, the Ennedi
Plateau is a revelation. Situated in the north east of Chad
and surrounded by sand on all sides, this extraordinary,
other-worldly place presents vista after vista of stunning rock
formations.
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Ennedi is little visited — there is nothing you could realistically
call a road for many miles. The plateau is frequented only by
local nomads and a handful of foreign visitors in their 4x4s.

Yet even though the landscape resembles somewhere the
crew of the Enterprise might find themselves on an away mis-
sion, these rocks - as you will see - hide something perhaps
even more astonishing.

A journey to the Ennedi Plateau is not for the casual traveler
or the faint-hearted. It is a four day drive from the capital
city of this landlocked country, N'Djamena. The name of the
capital translates from the Arabic as place of rest but that is
probably the last thing a visitor gets on the 100 hour journey
to Ennedi along dusty and pot-holed roads. However, the
country is truly a crossroads of civilizations with over 200
linguistic and ethnic groups.
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On arrival at the Ennedi Plateau you may on occasion cross
paths with nomadic camel herders. Unsurprisingly, the place
is @ magnet for the hardiest of the world’s rock-climbers who
come here to ascend the sandstone rocks, many of which are
over a hundred meters in height. One can only imagine the
bemusement of the locals.

However, even 4x4s cannot manage a lot of the terrain that
you see in these pictures. Often, vehicles must be left be-
hind. Yet after trekking for several hours the rewards are
manifold. The rock formations sweep towards the sky in a
multitude of incredible shapes and sizes. It looks barren and
devoid of life but nature always seems to find a way.

It is easy to forget that the plateau is surrounded by sand -
until you see the Sahara.

v ; i = = You might think the occasional tree could just about flourish
here.
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from the land. Tourists are at some risk of robbery and vio-
lence if they choose to travel alone and unprotected through
this remarkable, beautiful but potentially perilous country.

Even in the middle of the harsh, dry desert lush gueltas can
be found. These are areas of wetland where subterranean
water spills gloriously to the surface. Here you might catch a
glimpse of the elusive and extremely rare dwarf Nile Croco-
dile. The Ennedi tiger and Saharan lion are, unfortunately,
both believed now to be extinct. Perhaps good news for the
camels, however, who flock to these river canyons to fill up
their tanks before journeying back in to the desert.

Yet its remote location is not the only thing which deters vis-
itors. Chad is considered a failed state, an unfortunate place
benighted by political corruption and poverty with the greater
part of its 10 million population scraping a subsistence living
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Yet for all its hazards, the Ennedi Plateau is truly a place of
wonder.

Here is Ennedi’s final surprise. Neolithic paintings adorn
many of the rocks, their shape and color preserved by the
dry desert atmosphere. How many thousands of years ago
did a culture flourish here, populated by enough people to
develop leisure time in which to express themselves through
art? We may never know who these people were but their
voices travel down through the millennia thanks to their
priceless but little seen legacy to the world.

https://www.kuriositas.com/2013/10/the-ennedi-plateau-
secret-stones-of.html
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https://africanrockart.org/rock-art-gallery/chad/

https://africasustainableconserva-

tion.com/2017/03/21/chad-ennedi-cave-paintings-defaced

Ennedi desert, Chad: Forgotten wonders from the dead heart
of Africa

https://www.atlasofwonders.com/2012/07/forgotten-won-
ders-dead-heart-africa.html
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ENAIAG®EPONTA -
NMEPIBAAAON

O avepmwnog aAAalel To npoowno TnG 'ng edw®
Kkai XIAIadeg xpovia

‘0001 NIOTEUOUV OTI 0 CUYXPOVOG NOAITICHOG £XEI TV a-
MOKAEIOTIKOTNTA OTH HETAHOPPW®ON TOU «MNPOCONOU>
Tou NAAavATn Hag, nAavavTtadl copBapd. ES® kal TouAaxi-
oTov 10.000 xpovia -kal noAU nio opata €d®» kai 3.000
Xpovia- diagopol apxaiol NOAITICHOI £XOUV KAVEI AV~
Katm TN I'n, onwg sniBepBai®vel pia véa HEYAaAn S1EOVAG
ENIOTNHOVIKN €pguvd.

H peAéTn anokaAlnTel OTI oI MpoigTopikoi avBpwnol eixav
noAU nio gupeia kai NOAU Mo NPWIKN ENINTWON GTNV oIKoAoyia
™nG g and 6,1 €ixe BswpnOei Ewg TWpPa, KATI NOU €PXETAl va
avaTpEWsl TNV Kupiapxn avtiAnwn nwg To «Kako» €ival npo-
ogaro.

H kavotnTa Twv avBpwnwv va ailialouv katd BouAnon To
@QUOIKO NepIBAAlov BewpsiTal ouxva £va YHOVTEPVO PAIVOUEVO
(anowiAwon dacwv, d1aBpwan £3APOUC, EKMONUMEG «BEPUOKN-
niou» k.d.). MaAiora, pia d1EBVNG opada yewAOywv Bewpei OTI
kanou ota péoa Tou 2000 aliwva apxios Jia veéa enoxn, n Av-
Bpwnokaivog, Nou akpiBwg XapakTnpileral anod 1o yeyovog OTi
yla NpwTn Popa n avlpwnoTnTa ApXIoE va APrVEl TO YEWAO-
yikd anotUnwpa Tng otn n.

‘'OHWG, kaBOAou dev CUPPWVOUV ONOI OI ENICTHAHOVEG HE AUTAV
TV «apnynan». MNMoAAoi Bswpolv OTI N avlpwnoyevng eni-
dpaon eival pia noAU naAaidTepn 10TOPia, 0APWG ApXaAIOTEPN
anod TNV €noxn TWV NUPNVIK®V Kal TNG KAIMATIKAG aAAaync.
Eivalr AdBog, onwg Aéve, va gavTaleral kaveig 0TI naAid -npiv
TNV €UQAVION TNG EVTATIKNG YEWPYiag, KTnvoTpogiag kal Blo-
pnxaviag- ol avBpwnol €kavav o,TI ékavav, aAAd dev apnvav
Ta ixvn Toug otn n.

TNV NpaypaTikoTnTa, yia napddeiyua, 3w kal XIANAdeg xpo-
via ol npoyovoi pag ékairyav Ta ddon yia va avantugouv Tn
YEwpPYia Kal TV KTnvoTpo®ia Kal akdoun naAaidtepa yia va
OleukoAuvOoUV oTo KuVNyI HeydAwv {wwv. ANA®G, CNUEPaA o
puBpOG TNG engpPBaang ato nepIBAAAov €xel napel nio dpacTi-
KEG -Kal OPAMATIKEG- HOPPEG.
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Mia veEa MEAETN OTO KOPU(PAIO EMICTNMOVIKO MNEPIODIKO
«Science», n onoia &yive aTo nAaiolo Tou digBvolcg npoypdap-
paTtog ArchaeoGLOBE, nou avaAusl TIC XpAOEIC yNG O< €81 n-
neipoug diaxpovika (and To 8.000 n.X. £€wg Tn Plounxavikn
gnavaoraon), HE TN CUMUETOXNA 255 apxaloAoywv Kai nioTn-
MOVWV and d1apopec XWPES, KATEANEE oTo cupnépacua o
apxIkda ol KUVNYoi-TPO(POOUAAEKTEG Kal OTN CUVEXEIQ Ol YEWP-
yoi gixav aAAd&el onuavTika To Npoowno Tou NAavnTn Jag ndn
npiv 3.000 xpovia.

Mepika Baocikd eUprpATa TNG HEAETNG:

- To Kuvnyl, N TPOPOCUAAOYN Kal To Wdpeua noav diadedo-
MEVa oTa NeEPIOCOTEPA PEPN TOU KOGWOU npiv 10.000 xpovia,
aAAa npiv 3.000 xpodvia sixav nia capn Taon Peiwong o€ navw
ano TIG MIOEG NEPIOXES TG MNG.

- H kTnvoTpo®ia kai n noipevikn Lwn €ixav npiv 8.000 xpovia
eEanAwBei and Tnv koiTida Toug oTn NoTioduTikr Acia o dia-
(POPEG NEPIOXEG TNG BOpeiag Appikng kal Eupaaciag, onou sixav
nA€ov peydAn diadoon npiv 4.000 xpovia.

- Mpiv 6.000 xpdvia n yewpyia, Ye T pia r TNV GAAn popon,
eEaokeiTo axedov oTov PIgo kOopo Kal npiv 3.000 xpovia oxe-
00V o€ OAoOV. Z€ PEPIKEG NEPIOXEG OEV AVTIKATETTNOE TO KUVNYI
Kal TNV TpoPoauAAoyr, aAAd avanTUuxBnkKe cupnANpWUATIKA
ME auTa.

«Ynapxel pia BaBid ioTopia avBpwnoyevwv allaywv oTov
nAavnTn, N onoia OPWG akoun dev €xel evowpaTwoei oTov dn-
poaio diaAoyo kal aTn HEAETN TNG aAAnAenidpaong avBpwnou-
nepIBAANOVTOG», AVEQEPE 0 EMIKEPAANG €PEUVNTAG Aoukag
ZTépevg Tou MavenigTnpiou Tng MevoiABavia.

«Eivar ma kaipdg va npoxwprjooupe népa anod To nNpoopaTo
napadsiypa Tng Avepwnokaivou Kal va avayvwpiooups OTI ol
Hakpoxpoveg ahAayeg, ndn, anod To BaBu napeABoOV Exouv pe-
TaUopPWaoel TNV olkoAoyia autoU Tou NAavATn», dNAWOE O
nepIBAaAlovTIKOG enioTripovag EpA 'EAig Tou MavenioTnpiou
Tou MépiAavT oTn BaATiuopn.

«H 13¢a Tou va BAENOUNE TIG avOpWNIVEG ENINTWOEIG OTO Ne-
pIBAANOV WG €va vedTeEPO Ppaivouevo £oTialel unepBoAika aTo
npooeaTo NapeABov», unoypaupiose o avepwnoAdyog Fkapi
daivpav Tou apepikavikoU Mouaceiou Field kal Tovioe 0TI «yia
va KAaTtavorooupe TNV TwPIVA KAILATIKR Kpion, NpEnel va Ka-
TaAGBoupe TN Jakpd 1oTopia aAAayng Tou NepiBAAAovTog ano
TOUG avBpwnoug».

«'OVTWG, NpooPaTa £xouv enITaxuveei ol aAAayEg oTn xpnon
yNngG, aAAd ol avBpwnol To KAvouv auTd €dw Kai NoAU kaipod.
Ta onuepiva npoPBAnuata nou avTiNeET®NI{OUKE €XOUV MOAU
BabBigg pilec kal Ba anarrioouv kabe AGAAo napd anAég Au-
OcEIG», NPOOBECE.

(SLpress.GR, 6 ZenteuBpiou 2019,
https://slpress.gr/snews/o-anthropos-allazei-to-prosopo-tis-
gis-edo-kai-chiliades-chronia)

Archaeological assessment reveals Earth’s early
transformation through land use

ArchaeoGLOBE Project

Environmentally transformative human use of land acceler-
ated with the emergence of agriculture, but the extent, tra-
jectory, and implications of these early changes are not well
understood. An empirical global assessment of land use
from10,000 years before the present (yr B.P.) to 1850 CE
reveals a planet largely transformed by hunter-gatherers,
farmers, and pastoralists by 3000 years ago,considerably
earlier than the dates in the land-use reconstructions com-
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monly used by Earth scientists. Synthesis of knowledge con-
tributed by more than 250 archaeologists highlighted gaps in
archaeological expertise and data quality, which peaked for
2000 yr B.P. and in traditionally studied and wealthier re-
gions. Archaeological reconstruction of global land-use his-
tory illuminates the deep roots of Earth’s transformation and
challenges the emerging Anthropocene paradigm that large-
scale anthropogenic global environmental change is mostly a
recent phenomenon.

Human societies have transformed and managed landscapes
for thousands of years, altering global patterns of biodiver-
sity, ecosystem functioning, and climate (1-6). Despite in-
creasing interest in the early global environmental changes
caused by human activities, from changes in fire regimes and
wild animal and plant populations by hunter-gatherers to in-
creasingly intensive forms of agriculture, the global extent,
intensity, temporal trajectory, and environmental conse-
quences of Earth’s transformation through human land use
remain poorly understood outside the archaeological commu-
nity (7-9). Human transformation of environments around
the world began with late-Pleistocene hunting and gathering
societies and increased throughout the most recent intergla-
cial interval with the emergence of agriculture and urbanized
societies. Agricultural land use is implicated in anthropo-
genic global environmental changes ranging from green-
house gas emissions and climate change (5,6,10) to wide-
spread deforestation, soil erosion, and altered fire regimes,
as well as species introductions, invasions, and extinctions
(4,8,11). Such changes are evident even intropical rainfor-
ests and savanna environments long considered pristine
(12,13). However, existing models of long-term changes in
global landuse (5,14,15) differ substantially in their repre-
sentation of these early transformations (8,16), largely owing
to limited incorporation of disparate empirical data from ar-
chaeology and palaeoecology (17,18). As a result, global
models and assessments of early anthropogenic influence on
climate, habitats, biodiversity, and other environmental
changes remain poorly characterized (4,10,18,19).

Efforts to map land-cover change over thepast 10,000 years
from pollen data have increased during the past decade, and
high-quality regional reconstructions are now available for
Europe and the Northern Hemisphere (20-24). However,
global reconstructions that combine both land-use and land-
cover change using arange of data sources are rare (18,25)
and have difficulty incorporating environmental data from ar-
chaeological sites (26). Here, we present a global assessment
of archaeological expert knowledge on land use from 10,000
years before the present (yr B.P.) to 1850 CE, showing that
existing global reconstructions underestimate the impact of
early human land use onEarth’s current ecology.

Science 365(6456):897-902 DOI: 10.1126/science.aax1192

https://science.sciencemag.org/con-
tent/sci/365/6456/897.full.pdf?ijkey=YEpS1UnyRzV4.&key-
type=ref&siteid=sci
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Epic engineering rescued colossal ancient Egyp-
tian temples from floodwaters

In 1960, a new dam on the Nile threatened Ramses II's
temples at Abu Simbel and other ancient treasures.
Here's how the world saved them.

Photographed in 1966, faces of three of four colossal stat-
ues at the entrance to the Great Temple of Ramses II at
Abu Simbel await reunion with their bodies.

Romantic poet Percy Bysshe Shelley found inspiration in the
long history of Egypt when he penned “Ozymandias” around
1818. In the poem, a traveler in the desert comes across the
broken ruins of a huge statue:

And on the pedestal these words appear: '‘My name is Ozy-
mandias, king of kings: Look on my works, ye Mighty, and
despair!” Nothing beside remains. Round the decay Of that
colossal wreck, boundless and bare The lone and level sands
stretch far away.

A meditation on impermanence, Shelley’s work shows how
even the strongest are powerless against time and change.

The Great Temple of Abu Simbel is fronted by four giant fig-
ures of Ramses II. It is difficult to tell that they were once
cut into a multitude of pieces as part of the relocation ef-

fort.

Ozymandias is another name for Ramses II, the most pow-
erful king of Egypt’s 19th dynasty. Ramses’ reign began a
golden age in Egypt, brought on by his successful military
campaigns into the Levant, Nubia, and Syria. Each of these
victories was memorialized by new cities, elaborate temples,
and massive statues erected all over his realm.
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Among his many projects were the temples of Abu Simbel in
Upper Egypt. Located in Nubia along the Nile river, they were
carved out of solid rock. They commemorated a victory over
the Hittites at Kadesh in 1275 B.C., and reminded Nubia of
Egyptian dominance. Like many ancient structures, they
eventually fell into disuse, true to the themes of “Ozyman-
dias.” Sands moved in and buried the temples of Abu Simbel
for millennia.

Saved From the Deluge
Originally housed in the ancient fortress of Buhen in Sudan,
this 13th-century B.C. relief depicts a viceroy of Ramses II
before the snake goddess Renenutet. The fortress now lies
under Lake Nasser. British Museum, London

In 1813, archaeologists recovered Ramses’ temples from the
desert, and their immortality seemed assured until 1960,
when plans to dam the Nile threatened to submerge them
and other ancient monuments in the region. To save them,
Egypt sponsored a massive international effort to launch the
most complex archaeological rescue mission of all time: to
move entire sites to higher ground.

Before the flood

At almost 13,000 feet in length, the Aswan High Dam was to
be built just south of the Nile-side city of Aswan, upstream of
Luxor. The brainchild of Egypt’s president, Gamal Abdel Nas-
ser, it would prevent destructive flooding, generate power,
and boost agriculture in the region.

The project, however, had major drawbacks. The creation of
Lake Nasser, a 298-mile-long artificial reservoir upriver from
the dam, and whose southern limits extend into Sudan,
would require the resettlement of 90,000 people. The impact
on the monuments that studded the Nubian region would also
be catastrophic. A smaller dam, built in 1902, had already
flooded some of the monuments, including the temple com-
plex of Philae. The new project further threatened this area,
as well as scores of other sites, including the Abu Simbel
complex near the Egypt-Sudan border.

In 1960, the executive committee of UNESCO (the United Na-
tions Educational, Scientific and Cultural Organization)
launched its International Campaign to Save the Monuments
of Nubia, appealing for the help of its member states.

Some 30 countries formed national committees—made up of
researchers, archaeologists, historians, engineers, and archi-
tects—to carry out the rescue mission. Following an aerial
survey that identified the location of the archaeological areas
most likely to be flooded, some 20 foreign delegations
launched campaigns to safeguard the monuments.
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Saving Nubian Sites
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UNESCO organized fund-raising to rescue and preserve as
many of the archaeological monuments and sites as possible.
Thirty countries even issued stamps depicting the monu-
ments as part of a fund-raising drive to cover the costs of the
international campaign.

AIR MAIL ﬂﬂ%’@ﬁ
TO SAVE
THE NUBIAN

-

ANTIQUITIES

Stamp issued by the Libyan government to raise funds for
the endangered Nubian monuments.

The Egyptian government and UNESCO experts drew up a list
of monuments threatened by the dam. A survey of just a few
revealed their huge historical range spanning more than
2,000 years of human civilization. The sites included the an-
cient fortress of Buhen in Sudan, built by Senusret III in the
19th century B.C. It was excavated as part of the UNESCO
project, and two temples were dismantled and transferred.
The fortress itself, however, could not be saved and is now
under water.

Other sites that were successfully transferred include: the
Temple of Amada, built by Thutmose III in the 15th century
B.C.; Wadi es-Sebua, another Ramses II-era temple of the
13th century B.C., famous for its avenue of sphinxes; and
the Temple of Kalabsha, completed around the time Octavian
declared himself the Roman Emperor Augustus in 27 B.C.

The temple complex of the island of Philae, whose decora-
tions had been severely damaged by partial flooding caused
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by the earlier dam project, extends the timescale of the Nu-
bian monuments into the Christian era. The complex was
mainly built in the third century B.C., and was considered
sacred to the goddess Isis. Later, a gate was erected by Em-
peror Hadrian in the second century A.D., and the temple was
converted into a Church in A.D. 540 during the reign of the
Byantine Emperor Justinian. Philae was eventually moved to
safety on the nearby island of Agilkea.

Safe on Dry Land
The temples salvaged on the island of Philae were recon-
structed on nearby Agilkia Island. The complex was com-
pleted in 1979, a year before UNESCO formally declared the
Nubian project successfully accomplished.

In addition to relocating monuments, major excavations
across the whole of the Nubia region were also carried out as
the dam project was completed. As a result, a vast wealth of
previously unknown heritage was unearthed, ranging from
Stone Age artifacts to a ninth-century church decorated with
murals.

Monumental mission

The greatest challenge was saving the twin Temples of Abu
Simbel, whose four colossal statues of Ramses II had become
an iconic image of Egypt. The engineering feats and the ex-
pense were daunting. The team had a hard deadline, as Lake
Nasser would reach full capacity in 1966.

A huge undertaking

The illustration shows both the current and original loca-
tions of the Abu Simbel temples. The original site rests
more than 200 feet below, now completely submerged by
the waters of Lake Nasser.
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Employing special saws, a stonecutter makes a precise inci-
sion on the exterior of a temple of Abu Simbel. Blocks cut
from less visible parts of the temple were made by gas-
powered saws (left). Power saws are used to cut blocks of
stone from the upper part of the Temple of Ramses II at
Abu Simbel (right).

Photographed in January 1966, laborers position the first
stone of the Great Temple of Abu Simbel at its new location
above Lake Nasser.
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A bulldozer scales a sand ramp in front of the Great Temple
of Ramses II. The ramp provided access to the structure, as
well as protection.

In the lap of one of the statues of Ramses flanking the tem- ] - - ! =il
ple entrance, a group of laborers use handsaws to cut the T -.‘::T:?si_.\:ﬁ KRt i ——f |
colossus into blocks. , OB 1 R A R
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Blueprints show the numbering system for the cut stone
blocks, enabling them to be reassembled later.
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The visage of Ramses II is lowered toward the body of the
statue. A concrete counterweight was attached to its back
to stop any rotation during reassembly.

Once the blocks are in place, laborers remove protective
material that shielded the edges of the faces of the statues
of Ramses II from possible damage while the blocks were
being cut.
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Once the colossal statues of the pharaoh were in position at
the new site of the Great Temple, concrete domes were
constructed under which the hypogea (the temple’s inner
chambers) would be reassembled. The process was the
same on the other temple at Abu Simbel, dedicated to
Queen Nefertari. Almost 200 feet wide, the dome was de-
signed to bear the weight of the artificial hill above it, which
would emulate the cliffside setting of the original temple.

In 1963, after numerous ideas were proposed and rejected,
it was decided that Ramses’s temples would be cut into more
than a thousand blocks and relocated to a higher spot. The
mission required complex infrastructure. A temporary dam
was built around the site to keep it dry. A network of supply
roads had to be laid, an electricity-generating station had to
be installed, and accommodations had to be provided for the
thousands of laborers involved in the project.

Dismantling concluded in April 1966. Reconstruction fol-
lowed, and National Geographic magazine documented the
colossal effort of excavating the new site, moving the blocks,
and putting the pieces back together. After more than two
years of painstaking work, Abu Simbel was inaugurated in its
new, higher location on September 22, 1968.

Here comes the sun king

Amid all the complex logistical arrangements that ensured
the safe dismantling and reassembly of the temple, as well
as the artificial mound in which it is set, the engineers had
to ensure that the reproduced the correct astronomical
alignment so that the sun will shines directly on Ramses II
twice a year deep within the sanctuary.
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Twice a year, sunlight enters the eastern-facing Great Tem-
ple, penetrates the Hypostyle Hall and vestibule, and
reaches the inner sanctuary, where it lights up the statues
of gods and Ramses II.

When the sun penetrates the sanctuary of the Great Tem-

ple, its rays illuminate the faces of Ramses II and the gods

Ra-Horakhty and Amon-Ra. The fourth god, Ptah who is as-
sociated with the underworld, remains in darkness.

This effort remains unequalled in the history of archaeology.
The former director of the Egyptian Monuments of Nubia Ser-
vice later wrote: “Thus the most imposing monument ever
hewn out of rock, and the jewel of the Nubian treasures, had
been saved. At the same time, the transfer of the temples
fulfilled King Ramses II's dream of immortalizing his temple.”

(Esther Pons / NATIONAL GEOGRAPHIC, July 17, 2019,
https://www.nationalgeographic.com/archaeology-and-his-
tory/magazine/2019/07-08/egyptian-temples-excavation-
abu-simbel/?cmpid=org=ngp::mc=crm-
email::src=ngp::cmp=editorial: :add=His-

tory 20190722::rid=00000000001084349954)
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Prestressed Concrete Slab Step by Step

https://www.facebook.com/civilengineer365/vid-
€0s/490201065111735/UzpfSTEwW-
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The Dance of the Mississippi over the last three
thousand years
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International Society for Rock Mechanics
and Rock Engineering

www.isrm.net/adm/newslet-
ter/ver html.php?id newsletter=178

KukAogpopnoe To Teuxog No. 47 (SenteuBpiou 2019) Tou
Newsletter Tng International Society for Rock Mechanics and
Rock Engineering e Ta Napakatw nepiEXOPeVa:

President ‘s inaugural message
Farewell message of the ISRM President 2015-2019

Election and inauguration of the new ISRM Board 2019-
2023

27th ISRM Online Lecture by Prof. Derek Elsworth
New ISRM Fellows were inducted during the ISRM Con-
gress 2019

e Best Performing National Group Award 2017-2019 con-
ferred to China and Korea

e FedIGS - Board meeting took place in Foz do Iguacu,
Brazil
ISRM Rocha Medal 2019 - winners were selected
Update on Eurock2020 - the 2019 ISRM International
Symposium

e International Symposium on Rock Mechanics and Engi-
neering for Sustainable Energy, November 2019, Hanoi,
Vietham

e YSRM2019&REIF2019, Okinawa, Japan, 1-4 December
2019 - ISRM Specialized Conference

e Arctic Expedition to Svalbard organized by the Chinese
Society for Rock Mechanics and Engineering

e ISRM Sponsored conferences

3 O

ITA@ news

ta[nta news[lnstnd 1/ma|I|d 248-ita-news-68

KukAo@opnoe To Telxog 68, IouAiou 2019 Tng ITA pe Ta na-
PAKATW NEPIEXOHEVA:

e MESSAGE FROM JINXIU (JENNY) YAN, ITA PRESIDENT

e ITA 45th General Assembly & WTC 2019 Video and Photos
e NEW ITA PRESIDENT

e 2019 GENERAL ASSEMBLY - NAPLES

e Launching of Working Group 23

e Latest ITA Working Groups and Committees' publications
e ITA Tunnelling Awards: 71 valid entries collected
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e 1st ITA-CET meeting for European tunnelling professors
and PhD students

e Three champions of Underground Space rock at interna-
tional planning conference

e Remembering Dick Robbins

e Breakthrough Issue 5

e ITA-CET The Committee is pleased to present its new

logo!
e A productive meeting for the ITA-CET Committee in Na-

ples

e Malaysia to plays host to prestigious World Tunnel Con-
gress 2020

e TERRATEC joins the ITA as a Prime Sponsor

e AMITOS: First Photography Contest

e 9th Nordic Grouting Symposium

e 55th ISOCARP World Planning Congress - Beyond the Me-

tropolis in Jakarta, Indonesia
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International Geosynthetics Society

IGS NEWSLETTER — September 2019

Helping the world understand the appropriate value and use of geosynthetics

https://www.geosyntheticssociety.org/wp-con-

tent/uploads/2019/08/1GS-Newsletter-Sept-
2019.pdf

KukAogpopnaoe 1o IGS Newsletter - ZentepBpiou 2019 Tng In-
ternational Geosynthetics Society pe Ta napakaTw MEPIEXO-
peva:

e IGS Announces TC-Stabilization & TC-Hydraulics Work-
shops in Prague
e IGS At 3rd World Irrigation Forum
e IGS Corporate Members: Request For Video
e IGS Chapter Focus: Brazil
e Abundance Of Abstracts Received ForGeoAmericas 2020
e 7th International Conference on Earthquake Geotechnical
Engineering
e Giroud Lecture Tour Success In Brazil And Chile
e Student Award Paper Spotlight: Design of a Calculation
Method for Geocell-reinforced Soilsand Verification
through Bearing Capacity Laboratory Experiments
e 44th meeting of CEN TC 189 “Geosynthetics”,Milano, 24
- 27 June 2019
e Calendar of Events
- 3rd ICITG Guimardes, Portugal, Sept. 29 - Oct. 2,
2019
- 17th ARCSMGE Cape Town, South Africa, October 7 -
9, 2019
-  GAP2019 Colorado Springs, Colorado, USA|Nov. 4 -
7, 2019
- TC-Stabilization & TC-Hydraulics Workshops Prague,
Czech Republic, November 10 - 13, 2019
- GeoMEast Cairo, Egypt, November 10 - 14, 2019
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- GeoAmericas 2020, Rio de Janeiro, Brazil, April 26 -
29, 2020

- GEE2020, Athens, Greece, June 24 - 25, 2020

- 4th ICTG, Chicago, Illinois, USA, Aug. 30 - Sept. 2,
2020

- EuroGeo 7, Warsaw, Poland, September 6 - 9, 2020

- GeoAsia 2021, Taipei, Taiwan, March 1 - 4, 2021
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EKTEAEZTIKH ENITPOINH EEEENM (2015 - 2019)

Mpoedpog

A’ AvTINpoedpog

B’ AvTinpdedpog

Fevikog Mpapparteag:

Tapiag

'EQOpOG

MEAN

AvanAnpwuariko

rewpylog FKAZETAZ, Ap. MoAiTikdg Mnxavikdg, Kabnyntrg E.M.M.
gazetas@central.ntua.gr, gazetas50@gmail.com

Mavayiwtng BETTAZ, MoAITIkOG Mnxavikog, OMINOZ TEXNIKQN MEAETQN A.E.
otmate@otenet.gr

MixdAng NMAXAKHZ, MoAimikdg Mnxavikog
mpax46@otenet.gr

MixdAng MMAPAANHZ, MoAITikdg Mnxavikog, EAA®OS SYMBOYAOI MHXANIKOI A.E.
mbardanis@edafos.gr, lab@edafos.gr

Mwpyog NTOYAHZ, MoAITikog Mnxavikdg, EAAOOMHXANIKH A.E.- TEQTEXNIKES MEAETEZ A.E.
gdoulis@edafomichaniki.gr

Mwpyog MMNEAOKAZ, Ap. MoAImikdg Mnxavikog, Enikoupog KadnynTrg TEI ABrivag
gbelokas@teiath.gr, gbelokas@gmail.com

Avdpéag ANAINQZTOMOYAOZ, Ap. MoAITIKOG Mnxavikog, OudTiHog Kabnyntng EMM
aanagn@central.ntua.gr

BaAia ZENAKH, Ap. MoAimikdg Mnxavikoég, EAAOOMHXANIKH A.E.
vxenaki@edafomichaniki.gr

Mapiva MANTAZIAQY, Ap. MoAImikdg Mnxavikog, AvanAnpwTpia Kaényntpia E.M.M.
mpanta@central.ntua.gr

MéANog KwvoTavTivog IQANNIAHZ, MoAimikdg Mnxavikog, EAAOOMHXANIKH A.E.
kioannidis@edafomichaniki.gr
Ekd6TNG Xpriotog TZATZANI®OZ, Ap. MoAITIKOG Mnxavikog, MANTAIA SYMBOYAOI MHXANIKOI E.[M.E.
editor@hssmge.gr, ctsatsanifos@pangaea.gr
EEEErM
ToHéag MEWTEXVIKAG TnA. 210.7723434
ZXOAH MOAITIKQN MHXANIKQN ToT. 210.7723428
EONIKOY METZOBIOY NOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,
MoAuTeXveioUnoAn Zowypapou geotech@central.ntua.gr

15780 ZQrPA®0OY

IoTtoocAida www.hssmge.org (Uno KaTaokeun)

«TA NEA THZ EEEEMM» Ekd0OTNG: XpnoTog ToaToavigog, TnA. 210.6929484, ToT. 210.6928137, nA-JI. ctsatsanifos@pangaea.gr,

editor@hssmge.gr, info@pangaea.gr

«TA NEA THX EEEEMM>» «avapT®vTadl» Kal oTnv 10ToogAida www.hssmge.gr
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