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ABSTRACT This paper presents the results of a global sur-
vey on the State-of-the-Art and State-of-Practice in ge-
otechnical engineering initiated by the ISSMGE Corporate
Associates Presidential Group and the Technical Oversight
Committee in March 2017. It also summarises the discus-
sions held on the topic during the 19th ICSMGE in Seoul on
20 September 2017.

1 INTRODUCTION

The International Society for Soil Mechanics and Geotech-
nical Engineering (ISSMGE) is the pre-eminent professional
body representing the interests and activities of Engineers,
Academics and Contractors all over the world that actively
participate in geotechnical engineering. As a truly global
organisation, the ISSMGE provides a focus for professional
leadership to some 90 Member Societies and around 20,000
individual members. Further details on the activities of the
ISSMGE can be found at www.issmge.org. One of the objec-
tives of the Corporate Associates Presidential Group (CAPG)
of the ISSMGE is facilitating the uptake of geotechnical re-
search in practice thereby narrowing what is referred to as
the “research-practice gap”. To this end, the CAPG in con-
junction with the Technical Oversight Committee (TOC) ini-
tiated a worldwide survey on the state-of-practice and the
state-of-the-art in geotechnical engineering. The results of
this survey were presented at a workshop at the 19th In-
ternational Conference of the ISSMGE in Seoul on 20 Sep-
tember 2017. The workshop was organised jointly by the
CAPG and the TOC, both of which are Board-level commit-
tees of the ISSMGE. The purpose of this paper is to present
a summary of the survey results and of the discussions held
at the Seoul Workshop. The paper then identifies potential
follow-up actions required to maintain the momentum of
this initiative.

2 THE CAPG, TOC AND TECHNICAL COMMITTEES
2.1 CORPORATE ASSOCIATES PRESIDENTIAL GROUP

In his introduction to the Seoul Workshop, Karel Allaert (Jan
de Nul) described the CAPG as an ISSMGE Board-level
committee which comprises representatives drawn from the
Corporate Associates (CAs) of the ISSMGE. At the time of
the Seoul Workshop, there were thirty-one CAs including
corporations, consultancies, contractors, equipment and
product manufacturers, as well as one university. CA logos,
with links to their company web sites, are displayed promi-
nently on the ISSMGE web page and included in each issue
of the ISSMGE Bulletin. The CAs list as at September 2017
is presented in Figure 1. The number of CAs peaked at 43
and it is clear that more members are required. It is be-
lieved that a stable platform of CAs could be about 60. The
key purpose of the CAPG is to assist the ISSMGE in devel-
oping actions and activities that will enhance the commer-
cial sector of the geotechnical profession. Among these,
identifying and helping to bridge the gap between the
State-of-the-Art (SoA) and State-of-Practice (SoP) in ge-

otechnical engineering has been a key activity for CAPG
during the last term (2013-2017).

2.2  TECHNICAL COMMITTEES

The mission of Technical Committees (TCs) is to provide a
forum for active participation by the individual members of
ISSMGE, and to promote the objectives, activities and re-
sults of the technical committees throughout the ISSMGE
membership. The TCs are a meeting arena for discussing,
developing and applying specialist geotechnical knowledge
related to the behaviour of geo-materials, geotechnical en-
gineering and engineering for society.
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Figure 1: List of Corporate Associates (September 2017)

There are 33 technical committees of the ISSMGE divided
into three categories, namely Fundamentals, Applications

and Impact on Society (Delage, 2017). These technical
committees are listed in Table 1. Technical committees may
be removed or added in the future depending on the inter-
est and activity of the members. For example, a new TC309
is currently being created on Machine Learning and Big Data
in Geotechnics.

2.3 TECHNICAL OVERSIGHT COMMITTEE

The Technical Oversight Committee (TOC) is in charge of
supervising and coordinating the activities of the TCs of the
ISSMGE.

The TOC is managed by a Chair and a Secretary. Its mem-
bers are the six Vice-Presidents of the Regions. Each Vice-
President follows the activities of the TCs from his/her re-
gion (http://bit.ly/2D5xfyx).

3 GLOBAL SURVEY
3.1 BACKGROUND

In late 2013, the core group of the CAPG, with the support
of the then President of the ISSMGE, Prof. Roger Frank,
embarked on a project to work towards improving the un-
derstanding of the SoA and SoP in geotechnical engineering.
The Chair of the TOC, Pierre Delage joined this working
group in late 2014 and was pivotal in engaging in regular
communications with all of the TCs. As a result, a mini sur-
vey on the SOA and SOP was conducted involving all of the
TCs in early 2015, culminating in a discussion session dur-
ing the European Conference in Edinburgh in September
2015.
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Table 1: List of ISSMGE Technical Committees

Fundamentals

TC101 - Laboratory Stress Strain Strength Testing of Geomaterials
TC102 - Ground Property Characterization from In-Situ Tests
TC103 - Numerical Methods

TC104 - Physical Modelling in Geotechnics

TC105 - Geo-Mechanics from Micro to Macro

TC106 - Unsaturated Soils

TC107 - Laterites and Lateritic Soils

® e o e e 00

Applications
e TC201 - Geotechnical Aspects of Dykes and Levees and Shore Protection
TC202 - Transportation Geotechnics
TC203 - Earthquake Geotechnical Engineering and Associated Problems
TC204 - Underground Construction in Soft Ground
TC205 - Safety and Serviceability in Geotechnical Design
TC206 - Interactive Geotechnical Design
TC207 - Soil-Structure Interaction and Retaining Walls
TC208 - Slope Stability in Engineering Practice
TC209 - Offshore Geotechnics
TC210 - Dams & Embankments
TC211 - Ground Improvement
TC212 - Deep Foundations
TC213 - Scour and Erosion
TC214 - Foundation Engineering for Difficult Soft Soil Conditions
TC215 - Environmental Geotechnics
TC216 - Frost Geotechnics
TC217 - Land Reclamation
TC218 - Reinforced Fill Structures

® ® o o o s e s 0 e 0 0 0 0 s e

Impact on Society

e TC301 - Preservation of Historic Sites
TC302 - Forensic Geotechnical Engineering
TC303 - Coastal and River Disaster Mitigation and Rehabilitation
TC304 - Engineering Practice of Risk Assessment and Management
TC305 - Geotechnical Infrastructure for Megacities and New Capitals
TC306 - Geo-engineering Education
TC307 - Sustainability in Geotechnical Engineering
TC308 - Energy Geotechnics

® e o o 0 0 e

Encouraged by the success of the mini survey and the dis-
cussion session, the CAPG core group and TOC decided to
undertake a global survey inviting the TCs to develop the
specific survey questions considered as “hot issues” in their
field.

SurveyMonkey was selected as the tool for hosting the sur-
vey questions. Sam Mackenzie (GHD) kindly offered to im-
plement and administer the survey. The global survey was
subsequently launched in March, 2017.

The main aims of the CAPG/TOC global survey were to gain
a better understanding of the state-of-practice in the ge-
otechnical profession, to identify areas for improvement and
to provide feedback from the profession to the Technical
Committees.

The survey was divided into three sections. The first section
included general questions regarding the demographics of
the survey respondents. This section also allowed the re-
spondent to identify the Technical Committees they were
interested in within the ISSMGE. The second section con-
sisted of targeted questions compiled by each of the tech-
nical committees. Most of these questions were aimed at
ascertaining the extent to which existing knowledge is being
applied in practice, and the needs of industry and practicing
geotechnical engineers. The final section invited respond-
ents to provide general feedback on ways of narrowing the
gap between the SoA and the SoP.

3.2 RESPONDENT DEMOGRAPHICS

The survey drew 1,295 responses from 68 countries. 84%
of the respondents were male and 16% were female.

Figure 2 shows the number of responses received from the
various participating countries. The majority of responses
(56%) came from the European Region followed by 13%
from Asia and 12% from Australasia.

Figure 3 shows the sectors of the industry in which the re-
spondents are employed. Clearly the survey has achieved
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its objective with about 70% of the responses being from
practitioners. One response was received from lawyers with
none from insurers.
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Figure 2: Number of responses by country
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Figure 3: Industry sector of respondents

Figure 4 shows the distribution of respondents’ number of
years of experience in the industry. Overall, a wide range of
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experience was represented, helping to provide different

viewpoints.
30%
25%
20%
g
=
S 15% |
g
4
3
10%
= 1%
5%
0% | — :
Student  0-5y  5-10y 10-20y 20-30y 30-40y overd0y

Figure 4: Number of years of experience of respondents

Figure 5 shows the percentage of respondents interested in
each technical committee of the ISSMGE. Twenty eight per-
cent of the respondents are members or corresponding
members of technical committees. Seventeen percent of the
respondents attend TC meetings and 25% attend TC-related
conferences.
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Figure 5: Respondents’ interest in various Technical Com-
mittees

3.3 RESPONSE TO TC SURVEY QUESTIONS

Twenty nine of the 33 Technical Committees listed in Table
1 provided a total of 232 questions for inclusion in the glob-
al survey. Respondents could contribute to the sections of
the survey relating to the technical committees of their
choice. A complete list of the questions and the responses
received is available on the CAPG web site at
CAPG/Downloads http://bit.ly/2mkAalj. Note that, in each
case, responses have been numbered sequentially and that
the numbers bear no connection to individual respondents.
This summary is an adaptation of the analysis of survey
results produced by Jennifer Nicks (FHWA, USA). Figures 2
to 5 come from this analysis.

In his capacity of Chair of the Technical Oversight Commit-
tee, Pierre Delage presented feedback on the survey to the
Seoul Workshop with particular reference to the roles of the
technical committees. A copy of the presentation is availa-
ble on the CAPG web site at http://bit.ly/2mkAalj. A sum-
mary of the salient points is given below.

3.3.1 Role and objectives of Technical Committees

The objectives of the TCs as per ISSMGE guidelines are:
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a) To disseminate knowledge and practice within the TC's
subject area to the membership of the ISSMGE.

b) To establish guidelines and technical recommendations
within the TC’s subject area.

c) To assist with the technical programs of international and
regional conferences organized by the ISSMGE.

d) To interact with industry and overlapping groups working
in areas related to the TC's specialist area.

These objectives are closely aligned with the objectives of
the CAPG. Furthermore, all these objectives form a part of
the knowledge development and interaction cycle (Day,
2017) as illustrated in Figure 6.

Academic / Research Basic

Envionment _research a) Disseminate
. Applied —-‘ knowledge and practice

research

e Evaluation and
d) Interact with conversion
industry i

| ¢) Assist with technical
d) Interact with
industry

] re at ISSMGE
_ Transfer to———

pi
conferences

b) Establish guidelines | industry
and technical

\ recommendations f
Implementation in

Practice / Industry practice

| feedback

Figure 6: Integration of TC objectives in the knowledge de-
velopment and implementation cycle

As shown in Table 1, the ISSMGE technical committees are
divided into three groups. The Series 100 committees deal
with fundamentals such as soil properties and calculation /
test methods. The Series 200 committees deal with applica-
tion of knowledge in practice. The Series 300 committees
deal with impact on society. These three groups of commit-
tees, although positioned differently as shown in Figure 7,
each play a role in the knowledge development and imple-
mentation cycle.

Series 100 TCs:

Fundamentals
Academfc | Research Basic
environment research
A/\ Applied _—-‘ —
N research Evaluation and

/ H conversion
Assessment Series 200 TCs: \
| feedback | Application

Transfer to
] industry
Implementation in

Series 300 TCs: practice
Impact on society

Practice / Industry

Figure 7: Role and positioning of the three groups of tech-
nical committees in the knowledge development and im-
plementation cycle

Pierre Delage stressed that the vast majority of technical
committees, particularly the Series 200 TCs, comprised a
good balance of academics and practitioners, with approxi-
mately half of the participants from industry. The majority
of the TCs hold regular activities aimed at transferring
knowledge into practice, i.e. reducing the gap between the
SoA and the SoP.

3.3.2 General feedback from global survey
Pierre Delage noted that the survey was an ambitious and

difficult project and thanked all involved including the or-
ganisers, technical committees and respondents. A lot of
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effort and thought by the TCs went into preparing the sur-
vey questions and analysing the results.

The survey produced many interesting contributions,
thoughts and feedback, providing new insights into the pro-
fessional practice and technical committee activities. It is
clear that academics, practitioners and contractors often
think in different ways and may have divergent interests.

While the survey was a success, some of the TCs expressed
frustration in that there was no information in the feedback
they received on the origin of the responses and disap-
pointment at the limited number of responses received. The
timing of the survey may also not have been ideal for cer-
tain member societies with respect to the timing of their
own activities.

Certain TCs expressed an interest in getting more responses
to the questions asked, possibly by way of a follow-up sur-
vey. However, the results of the current survey should be
evaluated first.

It is clear that the gap between the State-of-the-Art and the
State-of-Practice requires careful consideration by the TCs
and should receive further consideration in the planning of
future TC meetings and activities.

3.3.3 State-of-the-Art and State-of-Practice

The State-of-the-Art (SoA) is the theoretical basis of the
subject matter and is generally provided by the relevant
technical committee, particularly TCs dealing with funda-
mentals (Series 100). This then needs to be incorporated
into the State-of-Practice (SoP) in conjunction with the
practical TCs (Series 200). The SoP represents a synthesis
and analysis of practical experiences at any particular time
in the light of the SoA. The SoP may be national, regional or
international in application. Among the difficulties faced are
that existing regulations may not be consistent with the
current SoA and the time it takes for advances in the
SoA/SoP to be incorporated into codes and standards. Of-
ten, no SoP documentation exists, and practice is based on
personal experience of successes and failures.

In many instances, the SoA in the subject area of the TCs is
contained in papers published at speciality conferences (e.g.
the series of in-situ site characterisation conferences hosted
by TC102). Certain TCs, such as TC215 (Environmental
Geotechnics), TC301 (Historical Sites) and TC304 (Risk As-
sessment) disseminate this information in dedicated jour-
nals, books or working group reports.

The SoP in the subject area of many TCs is encapsulated in
national, regional or international design codes and guide-
lines. These include EN, ASTM, ASCE, AASHTO, API, DNV,
FHWA, CIRIA and other codes or documents. TCs that fall
into this category include TCs 201, 203, 205, 209, 211, 213
216, and 218.

In the survey, respondents expressed the need for further
guidelines (TCs 202, 208, 209, 211 and 304) while others
requested better inclusion of the SoA in existing codes
(TC212).

3.3.4 General feedback

The final section of the survey dealt with general feedback
of respondents on ways of narrowing the gap between the
SoA and the SoP. This general feedback was presented at
the Seoul Workshop by Kim Chan (GHD) who summarised
the main opinions as follows:

e Compulsory professional accreditation is seen as a key
step in narrowing the gap between the SoA and the SoP.

e TCs should interact more with industry and the public
sector so that the TCs are exposed to more real needs.

e Data interoperability and the establishment of pre-
competitive data federations (such as those used in Aus-
tralia and Canada to federate groundwater data) could
assist in closing the gap. The application of the SoA re-
quires the SoP practitioners to have access to such data.

e Academia should sometimes focus more on "practical
questions" in their research. Research in geotechnical
engineering must seek an application in practise.

e Coming up with a set of guidelines for each sub-
discipline within Geotechnical Engineering and making
these available to the ISSMGE community will go a long
way to bridging the gap between SoP and SoA.

e Increase the number of symposia focusing on the case
studies in geotechnical engineering to assist researchers
in understanding the real behaviour of structures in or-
der to model them in a better way.

e The gap between SoA and SoP can be bridged with con-
tinued professional education and involving practicing
engineers in specific geotechnical committees.

e In the steering / drafting committees of regulations such
as Eurocodes, a better balance between academics and
practicing engineers should be sought.

e Often, SoA and SoP are both used for solving practical
problems, SoA for more demanding problems vs SoP for
more common problems.

4 SEOUL WORKSHOP PANEL DISCUSSION
4.1 DISCUSSION TOPIC

In the spirit of the Seoul conference theme "Unearth the
Future, Connect Beyond”, two questions were formulated
for the panel discussion:

a) Q1: How should we ‘unearth’ this material for the future
to serve the geotechnical community?

b) Q2: How should we ‘connect’ this work to the 20th
ICSMGE in Sydney in 20217

Members of the audience were invited to come forward, join
a circle of their colleagues and express their views. One
such group is shown in Photo 1.

Photo 1: Panel discussion session in full swing

4.2 PANEL DISCUSSION CONTRIBUTIONS

A summary prepared by Hugo Acosta-Martinez (AECOM) of
the main comments and discussions is given below.

Peter Day, University of Stellenbosch / Jones & Wagener
Consultants, South Africa

e The application of new technology is often limited by the
availability of the data required to apply the technology.

e Universities should consider asking industry which topics
they wish to have researched.

e Universities should involve members from industry in
both teaching and research activities.

e Discussion documents, such as the TC205/304 (2017)
report made available at the conference, are valuable as
they contain practical guidance and have been compiled
by both practitioners and academics.
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e We need to improve the quality and sufficiency of site
investigation data by clearer specification of minimum
requirements.

Kenichi Soga, UC Berkeley, USA

e Work with companies, invite them, have open discus-
sions about how to work together.

e Organise sessions with companies.

e Foster company-university interaction.

e Bring infrastructure owners, contractors and clients to
ICSMGE-Sydney-2021.

Jay Ameratunga, Golder, Australia

e Contractors and owners are the missing link. Work with
them to further development of profession.

Marcelo Sanchez, Texas A&M University (USA) and Chair of
TC308 (Energy Geotechnics)

There were no surprises in the survey outcome.
Ask ourselves where we want to be in four years.
The diagnostics are there in survey

Define milestones and objectives for Sydney-2021.

Peter Van Impe, Jan de Nul (Belgium)

e Transfer of knowledge is an issue.

e Specific knowledge is not always easy to find.

e Academia is controlled by the need to publish as this is
often linked to research funding and career advance-
ment. This has a perverse effect on the profession.

e It is impossible to follow up on everything that is being
published.

e The need to publish to survive in academia is killing ap-
plied research.

Graham Scholey, Golder Associates (Australia)

e There is an opportunity to synthesise and address these
concerns in ICSMGE-Sydney-2021.

e Identify the key people to address the conference.

e How to balance the number of papers with the quality of
conference is an issue that needs careful consideration.

e An important question for the CAPG to answer is “What
is in it for me as a Corporate Associate?”.

e Corporate Associates need to receive tangible benefits.

e Important to increase number of CAs.

K.K. "Muralee" Muraleetharan, University of Oklahoma, USA

Repeat the survey among chosen respondents.
Analyse regional differences.

Consider carefully the issue of sampling.

Need ‘far thinking’ clients to support improvement.

Jennifer Nicks, Department of Transportation’s FHWA (USA)
and Chair of ISSMGE’s Young Member Presidential Group

e Researchers are not rewarded for doing better.
e There are risks associated with trying something new.

Walter Paniagua, Chair of TC214 Soft Soils, Mexico

e Organise special sessions for commercial services /
products.

e Contractors to be encouraged to present case histories
in association with consultants.

e Research-to-practice papers should be encouraged at
conferences.

e Acknowledgement that bridging the gap and managing
expectations of commercially-oriented members are not
easy tasks.

Soheil Nazarian, University of Texas at El Paso, USA
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e Mutually exclusive expectations from academic and
practitioners.

e Dissemination of research findings may not be permit-
ted. Universities are funded by government.

e Invite the right people to write specifications and guide-
lines. Where no specifications exist for the application of
new techniques, these techniques will not be used by
designers for fear of litigation.

e Do not invite managers; they will not transfer
knowledge; bring in young active engineers instead.

Ana Heitor, University of Wollongong, Australia

e Referred to experience at the University of Wollongong
which has deep involvement with contractors and devel-
opment of practical solutions to specific problems.

e Bridge the gap between SoA and SoP with education and
training.

e Access to journals and databases is expensive.

e Suggest creating a platform for review of papers from
the last few years on specific topics.

e Look further than Sydney-2021.

Ken Ho, Government of Hong Kong

e Reference to SoA could be ambiguous; for a given topic
different answers from different universities are possible

e Add an assessment process before transferring
knowledge. The GEO Office (Hong Kong) attempts to ful-
fil the role of assessing research findings and transfer-
ring relevant findings into practice by producing practical
guidelines.

e Proposal to consider a Technical Review Board and con-
sultation at local and international level.

e There is not always consensus among researchers on
the value of new knowledge.

e Bring the right stakeholders to the table.

e ‘Technovation forums’ are suggested.

e Calibration of methods with real data and actual perfor-
mance is important.

e New knowledge needs to be interpreted, e.g. by trans-
lating into design charts or computer programmes. The
research institutions themselves need to take the pro-
cess this step further.

Anand Puppala, University of Texas (Arlington), USA

e Work on big data.
e Industry funding is difficult.

4.3 DISCUSSION CLOSURE AND THANKS

Valerie Bernhardt (Terrasol) closed the discussion session
and thanked all the participants. In her closing remarks, she
mentioned:

e The survey serves as a point of reference for next steps.

e The survey makes people aware of the real issues.

e The communication problem is from both sides. Every-
one needs to make an effort; it is not a one-sided prob-
lem.

e Interact with other Board level committees.

e Survey for academic/consultant members.

e Open access is an important initiative to be maintained
and expanded.

5 NEXT STEPS

In concluding the joint TOC and CAPG workshop session,
Sukumar Pathmanandavel (Aurecon, Chair of CAPG) set out
what he sees as the next steps in the process.

The CAPG and TOC, with help from TCs, plan to disseminate

these findings among the profession. (This paper helps fulfil
this intention.)
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Specialised sessions are planned for the five ISSMGE mid-
term regional conferences in 2019 to discuss, debate, and
promote issues relating to geotechnical engineering that
have, or are perceived to have, a significant impact on the
commercial sector of the ISSMGE. CAPG will interact with
the local organising committees to develop topics and invit-
ed participants relevant to the needs of each region.

The possibility of a further survey before the 20th ICSMGE
in Sydney in 2021 has been raised. Inclusion of a request
for topics that industry would like researched has also been
mentioned. This will be considered by the CAPG/TOC.

Suggestions on this work can be submitted to Sukumar
Pathmanandavel (S.Pathmanandavel@aurecongroup.com)

and Peter Day (day@jaws.co.za).
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Group for support in reducing complexity of the survey
data for use by the technical committees

e all the ISSMGE Technical Committees for participating,
framing of survey questions and analysis of results

e and, finally, to the ISSMGE members who participated in
the survey.
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NEA ANO EAAHNIKEZ
KAI AIEONEI2
FEQTEXNIKEZ ENQZEI2

SIMSG ISEMGE

N

International Society for Soil Mechanics and
Geotechnical Engineering

To Corporate Associates Presidential Group [CAPG - ¢To
0noio oUMMETEIXE TO HEAOG TNG EEEEMM Yuli (Chaido) Doula-
la-Rigby] AeiToupynoe Ta TeAeuTaia dUo xpovia uno Tnv Ka-
Bodnynon Tou Roger Frank. Aie€fiyayav €peuva OXeTIKA HE
Tnv State of the Art (SoA) kai Tnv State of Practise (SoP)
otnv FewTexvikn Mnxavikn. Ta anoTteAéopara Tng €peuvag
napouaialovtal oTo Np®WTO ApBpPo TNG €kdoong auTng.
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NMPOZEXEI2
FEQTEXNIKEZ
EKAHAQZEI2

Ma TIC NaAaIOTEPEG KATAXWPNOEIG NEPICOOTEPEG NANPOPOPI-
€G pnopoUv va avalntnbouv oTta nponyoUueva TeUXn Tou
«repIodIKoU» Kal OTIG NapaTIBEPEVEG I0TOTEAIDEG.

5™ International Course on Geotechnical and Structural
Monitoring, 22 - 25 May 2018, in Rome
www.geotechnicalmonitoring.com

EUROCK 2018 Geomechanics and Geodynamics of Rock
Masses, 22-26 May 2018, Saint Petersburg, Russia,
www.eurock2018.com/en

4th GeoShanghai International Conference, May 27-30,
2018, Shanghai, China, http://geo-shanghai.org

micro to MACRO - Mathematical Modelling in Soil Mechanics,
May 29-June 1, 2018, Reggio Calabria, Italy,
www.microtomacro2018.unirc.it

GeoReinforcement Workshop, 4 - 5 June 2018, Munich,
Germany, https://igs.wufoo.com/forms/q10dk31u19dx00v/

International Conference on Deep Foundations and Ground
Improvement - Urbanization and Infrastructure Develop-
ment: Future Challenges, June 5-8, 2018, Rome, Italy,
www.dfi.org/dfieventlp.asp?13310

GeoBarrier Workshop, 6 - 7 June 2018, Munich, Germany,
https://igs.wufoo.com/forms/q10dk31u19dx00v/

XVI Danube-European Conference on Geotechnical Engi-
neering: Geotechnical Hazards and Risks: Experiences and
Practices, 7 - 9 June 2018, Skopje, Former Republic of Yu-
goslav www.decge2018.mk

16th European Conference on Earthquake Engineering
(16""ECEE), 18-21 June 2018, Thessaloniki, Greece,

www.l6ecee.org

CPT’18 4th International Symposium on Cone Penetration
Testing, 21-22 June 2018, Delft, Netherlands,

www.cptl8.org

PATA DAYS 2018 - 9th International INQUA Meeting on
Paleoseismology, Active Tectonics and Archeoseismology,
24-29 June 2018, Chalkidiki, Greece,
www.patadays2018.org

NUMGE 2018 9th European Conference on Numerical Meth-
ods in Geotechnical Engineering, 25-27 June 2018, Porto,
Portugal, www.numge2018.pt

RockDyn-3 - 3rd International Conference on Rock Dynam-
ics and Applications, 25-29 June 2018, Trondheim, Norway,

www.rocdyn.org

ICOLD 2018 26"™ Congress - 86™ Annual Meeting, 1 - 7 July
2018, Vienna, Austria, www.icoldaustria2018.com

9th International Conference on Physical Modelling in
Geotechnics (ICPMG 2018), 17-20 July 2018, London, UK,
www.icpomg2018.london
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ICSSTT 2018 - 20th International Conference on Soil Stabi-
lization Techniques and Technologies, July 19 - 20, 2018,
Toronto, Canada,
https://waset.org/conference/2018/07/toronto/ICSSTT

GeoChine 2018 - 5th GeoChina International Conference
Civil Infrastructures Confronting Severe Weathers and Cli-
mate Changes: From Failure to Sustainability, July 23-25, ,
HangZhou, China, http://geochina2018.geoconf.org

UNSAT2018 The 7" International Conference on Unsaturat-
ed Soils, 3 - 5 August 2018, Hong Kong, China,
www.unsat2018.0rg

China- Europe Conference on Geotechnical Engineering, 13-
16 August 2018, Vienna, Austria, https://china-euro-

geo.com

CRETE 2018 6th International Conference on Industrial &
Hazardous Waste Management, 4-7 September 2018,
Chania, Crete, Greece, www.hwm-conferences.tuc.gr

EUCEET 2018 - 4th International Conference on Civil Engi-
neering Education: Challenges for the Third Millennium, 5-8
September 2018, Barcelona, Spain,
http://congress.cimne.com/EUCEET2018/frontal/default.as

SAHC 2018 11th International Conference on Structural
Analysis of Historical Constructions "An interdisciplinary
approach", 11-13 September 2018, Cusco, Per(
http://sahc2018.com

26th European Young Geotechnical Engineers Conference,
11 - 14 September 2018, Reinischkogel, Austria,
www.tugraz.at/en/institutes/ibg/events/eygec

11th International Conference on Geosynthetics (11I1CG), 16
- 20 Sep 2018, Seoul, South Korea, www.11icg-seoul.org

CHALK 2018 Engineering in Chalk 2018, 17-18 September
2018, London, U.K., www.chalk2018.0org

International Symposium on Energy Geotechnics SEG -
2018, 25-28 September 2018, Lausanne, Switzerland
https://seg2018.epfl.ch

HYDRO 2018 - Progress through Partnerships, 15-17 Octo-
ber 2018, Gdansk, Poland, www.hydropower-
dams.com/hydro-2018.php?c id=88

GEC - Global Engineering Congress Turning Knowledge into
Action, 22 - 26 October, London, United Kingdom,
www.ice.org.uk/events/global-engineering-congress

ARMS10 - 10th Asian Rock Mechanics Symposium, ISRM
Regional Symposium, 29 October - 3 November 2018, Sin-
gapore, www.arms10.org

ACUUS 2018 16th World Conference of Associated research
Centers for the Urban Underground Space “Integrated Un-
derground Solutions for Compact Metropolitan Cities”, 5 - 7
November 2018, Hong Kong, China, www.acuus2018.hk

International Symposium Rock Slope Stability 2018, 13-15
November, 2018, Chambéty, France,
www.c2rop.fr/symposium-rss-2018

GeoMEast 2018 International Congress and Exhibition:
Sustainable Civil Infrastructures, 24 - 28 November
2018, Cairo, Egypt, www.geomeast.org

WTC2019 Tunnels and Underground Cities: Engineering and
Innovation meet Archaeology, Architecture and Art
and ITA - AITES General Assembly and World Tunnel Con-
gress, 3-9 May 2019, Naples, Italy, www.wtc2019.com
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14th international Conference “Underground Construc-
tion”, 3 to 5 June 2019, Prague, Czech Republic,
WWWw.ucprague.com

3

2019 Rock Dynamics Summit in Okinawa
7-11 May 2019, Okinawa, Japan

Contact Person: Prof. Aydan Omer, aydan@tec.u-
ryukyu.ac.jp

(C- -0

VII ICEGE ROMA 2019 - International Conference on
Earthquake Geotechnical Engineering, 17 - 20 June 2019,
Rome, Italy, www.7icege.com

o3 O

ISDCG 2019

7th International Symposium on Deformation
Characteristics of Geomaterials
26 - 28 June 2019, Glasgow, Scotland, UK,

The Technical Committee 101 of the ISSMEG is pleased to
announce the organisation of the 7 International Symposi-
um on Deformation Characteristics of Geomaterials (ISDCG)
in 2019, in Glasgow, UK. The symposium is co-organised by
the University of Strathclyde in Glasgow, the University of
Bristol, and the Imperial College in London.

Building on the success of the previous Symposia organised
in Sapporo (Japan) Japan in 1994, Torino (Italy) in 1999,
Lyon (France) in 2003, Atlanta (US) in 2008, Seoul (Korea)
in 2011 and Buenos Aires (Argentina) in 2015, the 7%
ISDCG will equally follow both its traditions and active pro-
motion of new technical elements to maintain it as one of
the most popular and vibrant events within the geotechnical
community. The technical core themes will focus on: (i)
advanced laboratory geotechnical testing; (ii) application of
advanced laboratory testing in research, site characterisa-
tion, and ground modelling; (iii) application of advanced
testing to practical geotechnical engineering. In addition to
these traditional topics, sub-themes will include cutting-
edge techniques and approaches, for example experimental
micro-mechanics, non-invasive monitoring systems, nano
and micro-sensors, new sensing technologies. A key goal is
to engage with the full spectrum of geotechnical specialists,
from early career engineers and researchers through to
world leading experts.

o3 O
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cmn 2019 -Congress on Numerical Methods in Engineering,
July 1 - 3, 2019, Guimaraes, Portugal, www.cmn2019.pt

For additional information, please contact the secretariat of
the congress, Ms. Lara Leite

CMN2019, Universidade do Minho, Departamento de
Engenharia Civil, 4800-058 Guimardes - Portugal

Email: cmn2019@civil.uminho.pt

Telephone: +351 253 510 748

Fax: +351 253 510 217

The 17th European Conference on Soil Mechanics and Ge-
otechnical Engineering, 1 - 6™ September 2019, Reykjavik
Iceland, www.ecsmge-2019.com

14th ISRM International Congress, 13-18 September 2019,
Iguassu Falls, Brazil, www.isrm2019.com

o3 O

XVII African Regional Conference on
Soil Mechanics and Geotechnical Engineering
07-10 October 2019, Cape Town, South Africa

Organiser: SAICE
Contact person: Dr Denis Kalumba

Email: denis.kalumba@uct.ac.za

o3 O

XVI Asian Regional Conference on Soil Mechanics and Ge-
otechnical Engineering, 21 - 25 October 2019, Taipei, China
www.1l6arc.org

XVI Panamerican Conference on Soil Mechanics and Ge-
otechnical Engineering, 18-22 November 2019, Cancun,
Quintana RooO, Mexico,
http://panamerican2019mexico.com/panamerican

(C- 4R -0

YSRM2019 - the 5th ISRM Young Scholars’
Symposium on Rock Mechanics
and
REIF2019 - International Symposium on Rock
Engineering for Innovative Future
1-4 December 2019, Okinawa, Japan

Contact Person: Prof. Norikazu Shimizu, jsrm-
office@rocknet-japan.org

O3 D
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Nordic Geotechnical Meeting
27-29 May 2020, Helsinki, Finland

Contact person: Prof. Leena Korkiala-Tanttu
Address: SGY-Finnish Geotechnical Society,
Phone: +358-(0)50 312 4775

Email: leena.korkiala-tanttu@aalto.fi

o3 D

EUROCK 2020
Hard Rock Excavation and Support
June 2020, Trondheim, Norway

Contact Person: Henki @degaard,
henki.oedegaard@multiconsult.no
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Large slow-moving landslide captured on video,
Tibet

A dramatic earthflow, slow-moving landslide, oc-
curred in Qinghai province's Dimye village, Tibet on
September 7, 2017 and was captured on video.

Geophysicist and disaster researcher Mika McKinnon said
the flow might be associated with the melting permafrost,
following a tip from Tibet that said the event happened in a
permafrost region and is comparable to local glacier flow.

Dr. Dave Petley of the Landslide Blog said the video does
not show any obviously frozen soil or ice blocks. "To me,
this is quite reminiscent of the landslides that we see in
peat in the uplands of Europe."

"The soils involved in the Dimye village landslide are ex-
tremely dark in color, which suggests that they are rich in
organic matter. In a recent open access paper, Yang et
al. (2017) describe peat areas in the Qinghai-Tibetan area,
noting that there is significant environmental degradation
occurring in these places, causing rapid peat loss," Petley
said, adding that it is not possible to say whether this is
indeed a peat landslide, or something similar in an organic
soil, or a permafrost slide.

"Unfortunately, I doubt that more information will become
available in the near future. But it is a great video."

(September 14, 2017,
https://watchers.news/2017/09/14/earthflow-video-

ti-

bet/?utm source=feedburner@utm medium=email&utm ca
mpaign=Feed%3A+adorraeli%2FtsEq+%28The+Watchers+
-+watching+the+world+evolve+and+transform%29)
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The Coming Wave of
Biogeotechnical Engineering

Biogeotechnical engineering is adding enzymes, mi-
crobes, and much more to the engineer’s toolbox

Geosynthetics have achieved some remarkable levels of
performance in infrastructure. They play a big role, but they
are only a small part of a project. Other materials, such as
soils, aggregates, and concrete make up the rest of infra-
structure. Increasingly, we find geosynthetics being used in
conjunction with other engineered solutions that can play a
big role too while being ostensibly only a small part of a
project. The emerging field of biogeotechnical engineering
is producing solutions that can have a tremendous and ben-
eficial impact.

We interviewed Kimberly Martin, a researcher at the Center
for Bio-mediated and Bio-inspired Geotechnics, about
ways in which biogeotechnical engineering shows promise,
with consideration to how geosynthetic materials may be
used alongside these solutions in the future. The CBBG,
based at Arizona State University and directed by Dr. Ed
Kavazanjian—whose name is well known in the geo-
synthetics field—is a National Science Foundation Engineer-
ing Research Center.

(Listen to “The Coming Wave of Biogeotechnical Engineer-
ing” on Spreaker)

Biogeotechnical Engineering

“Biomediation is when you use nature to do a process for
you,” says Martin. “Bio-inspired is when you take a process
from nature and modify it so you don’t have to have a living
creature do the process for you. It's sometimes easier to
implement.”

One of the areas Martin has been investigating is with En-
zyme-Induced Carbonate Precipitation.

“You can chemically induce calcium carbonate precipitation
in a soil, but when you do that it happens too quickly; so,
you get clogging and you can’t further inject your solution
and get more precipitation. By having the enzyme or the
microbe, it slows the process down because the inputs you
put in can't directly be used until the enzyme or the microbe
goes through a process-making it available for precipita-
tion.”

This research is being studied for the use of geotechnical
columns.
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Other areas in which biogeotechnical engineering is being
studied include liquefaction mitigation, soil stabilization be-
neath existing infrastructure (e.g., railways, tunnels), and
other places in which access or the ability to disturb soils is
complicated.

The CBBG divides is core areas into four Research Thrusts:

e Thrust 1: Hazard Mitigation

e Thrust 2: Environmental Protection and Restoration

e Thrust 3: Infrastructure Construction

e Thrust 4: Cross-Cutting Projects

The list of topics at the CBBG are unique: soil mechanics in
ant tunneling, Enzyme Induced Carbonate Precipitation soil
nails, looking at natural foundations (e.g., root networks)
and how geotechnical engineering might draw inspiration
for new designs, and much more.

(Chris Kelsey / geosynthetica.net, September 28, 2017,
http://www.geosynthetica.net/podcast-biogeotechnical-
engineering-martin-cbbg)

Center for Bio-mediated and Bio-inspired Geotechnics
(https://cbbg.engineering.asu.edu)

Learning from nature to develop more sustainable,
safer, and more resilient civil infrastructure systems

Through 3.8 billion years of trial and error (sometimes re-
ferred to as evolution), nature has developed many elegant,
efficient, and sustainable biologically based solutions to
some of the challenges that vex geotechnical infrastructure
systems today. Examples include and excavation processes

that are 1,000 times more energy efficient than man-made
tunneling machines, carbonate-cemented sand that is ex-
ceptionally resistant to erosion and earthquakes, and self-
sensing and self-healing tree root structures that are 10
times more efficient than any mechanical soil reinforcing
system developed by humans.

The Center for Bio-mediated and Bio-inspired Geotechnics
(CBBG) seeks to understand and harness the scientific pro-
cesses and principles of natural phenomena such as those
cited above to develop more sustainable, safer, less intru-
sive, more resilient civil infrastructure systems. The Cen-
ter’s approach embodies a transformational shift from tradi-
tional energy-intensive, mechanical methods for engineer-
ing the ground to a sustainable, nature-compatible biogeo-
technical approach that employs innovative bio-mediated
and bio-inspired technologies to meet the demands of mod-
ern society.

In the CBBG, Arizona State University (ASU), Georgia Insti-
tute of Technology (GaTech), New Mexico State University
(NMSU), and the University of California, Davis (UCD) have
joined to develop a new generation of geotechnical process-
es and solutions inspired by nature to transform the design,
construction, operation, and maintenance of resilient and
sustainable systems for civil infrastructure. The CBBG will
realize this vision by combining fundamental scientific re-
search with application-based engineering advances, facili-
tated by enabling technology and systems integration test
beds. CBBG research, development, and implementation
will be informed by input from our industry partners to de-
velop sustainable and cost-effective processes and products
that can be readily commercialized and deployed in civil
infrastructure systems. These partnerships poise the Center
to address the pressing need for sustainable infrastructure
development to maintain the quality of living in the U.S.
and meet the needs of the world’s growing industrialized
population.

Barriers
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The CBBG strives to catalyze this transformational shift in
engineering practice for geotechnical aspects of infrastruc-
ture systems by filling critical gaps in research, education,
and workforce development. Many of the problems and op-
portunities in this emerging field of biogeotechnical engi-
neering are inherently interdisciplinary. The CBBG partners
together provide the critical mass needed to integrate the
necessary disciplines, bridge knowledge gaps, accelerate
technology development, and educate a new generation of
engineers, collectively transforming biogeotechnical engi-
neering from a specialty research niche into established
practice.

The CBBG integrates research and education programs in
biogeotechnical engineering at four Universities into a uni-
fied team that addresses the broad spectrum of bio-
mediated and bio-inspired geotechnics. The synergy gener-
ated by merging these four academic programs into a multi-
disciplinary team within a Center that is informed by a ro-
bust and diverse Industrial Affiliates program and facilitated
by a stable source of long-term funding is accelerating the
development and deployment of innovative and transforma-
tive biogeotechnical methods in engineering practice.
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The 10 Biggest Earthquakes in History

LG Helioasl Exdbguale ntorrmliios Ceonler
Intro

As massive and deadly as Japan's recent magnitude 9.0
earthquake was, it's not the world's biggest recorded quake.

It is Japan's largest quake, but dating back to 1900, four
other earthquakes of magnitude 9.0 or greater have rup-
tured across the globe, according to data from the U.S.
Geological Survey (USGS). We countdown the top 10 big-
gest recorded earthquakes in the world.

Assam-Tibet, 1950 - Magnitude 8.6

At least 1,500 people were killed across eastern Tibet and
Assam, India, when this temblor shook the region. Ground
cracks, large landslides and sand volcanoes hit in the area.
The quake was felt in the Sichuan and Yunnan Provinces of
China, and as far away as Calcutta, India.

The quake caused large landslides that blocked rivers.
When the rivers finally burst through the walls of debris,
waves inundated several villages and killed hundreds of
people.

This quake is commonly called the Assam-Tibet earthquake
or the Assam earthquake, even though the epicenter was in
Tibet. The quake struck at the intersection of the most vig-
orous collision of continental plates on the planet, where the
Indian continental plate smashes into the Eurasian plate
and dives beneath it. The slow-motion crash helped create
the massive Himalayas.
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Northern Sumatra, Indonesia, 2005 - Magnitude 8.6
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More than 1,000 people were killed, with hundreds more
injured, mostly in Nias, in northern Sumatra, Indonesia. The
quake hit just months after an even bigger earthquake de-
stroyed the region (see entry #3).

The quake ruptured below the surface of the Indian Ocean,
where the Indo-Australian Plate is pushing under the Eura-
sian plate at the Sunda trench, similar to the 2004 quake.

Rat Islands, Alaska, 1965 - Magnitude 8.7

Alaska had been a state for only 7 years when this huge
earthquake triggered a tsunami of over 30 feet (10 meters).
Despite its size, the quake caused little damage due to its
remote location at the tip of the Aleutian Islands.

The tsunami was reported in Hawaii and spread as far away
as Japan.

The temblor was the result of the Pacific Plate diving be-
neath the North American Plate at the Alaska-Aleutian
megathrust, which has been the Ilocation of many
megathrust earthquakes.

The quake cracked wood buildings and split an asphalt run-
way. Hairline cracks also formed in the runways at the U.S.
Coast Guard Loran Station.

Off the Coast of Ecuador, 1906 - Magnitude 8.8

A catastrophic magnitude 8.8 earthquake ruptured off the
coast of Ecuador and Colombia and generated a strong tsu-
nami that killed 500 to 1,500 people. The tsunami spread
along the coast of Central America, and even stretched to
San Francisco and Japan.
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Seismicity of Ecuador, 1990 - 2006

The earthquake occurred along the boundary between the
Nazca Plate and the South American Plate. It hit more than
100 years ago, so reports are spotty, but according the
USGS, witnesses reported a huge rush of water in Honolulu
Bay. All the steam and sailboats in the bay were turned
around, and then a sudden flood tide roared inland.

Offshore Maule, Chile, 2010 - Magnitude 8.8

Just last year, at least 500 people were killed and 800,000
were displaced by the earthquake and tsunami that hit cen-
tral Chile. More than 1.8 million people were affected and
the total economic loss was estimated at $30 billion USD.
Central Chile is still feeling aftershocks to this day.

The earthquake took place along the boundary between the
Nazca and South American tectonic plates.

The quake hit just over a month after the disas-
trous magnitude 7.0 quake in Port-Au-Prince, Haiti, which
killed more than 200,000 people.

Kamchatka Peninsula, Russia, 1952 - Magnitude 9.0

The world's first recorded magnitude 9.0 earthquake struck
off the east coast of Kamchatka in 1952. The quake gener-
ated a 43-foot tsunami (13 m) locally. The tsunami rocked
Crescent City, Calif., which was also hit hard by the recent
Japan earthquake.

No lives were lost, but in Hawaii, property damage was es-
timated at up to $1 million USD. The waves tossed boats
onto the beach, caused houses to collide, destroyed piers,
scoured beaches and moved road pavement.

TA NEA THZ EEEEI'M - Ap. 106 — ZENNTEMBPIOZ 2017

e 2
il :nm;ikﬁv

Kamchatka has a rumbling past and many active volcanoes.
It was also hit by an 8.5 magnitude quake in 1923.

Near the East Coast of Honshu, Japan, 2011 - Magni-
tude 9.0
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The earthquake off the east coast of Honshu, Japan's largest istand, was the fifth-
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On March 11, a magnitude 9.0 guake triggered a tsunami
that killed an estimated 29,000 people and damaged some
nuclear reactors. This earthquake is the largest ever record-
ed in Japan.

Aftershocks continue to rock the island of Honshu. The af-
tershocks include more than 50 of magnitude 6.0 or great-
er, and three above magnitude 7.0.

The quake was caused by thrust faulting near the Japan
Trench, the boundary between the Pacific and North Ameri-
ca tectonic plates. Thrust faulting happens when one tec-
tonic plate dives under another. In this case, the Pacific
plate is diving under the North America plate.

Off the West Coast of Northern Sumatra, 2004 - Mag-
nitude 9.1

This quake was the third largest earthquake in the world,
and the largest since the 1964 earthquake in Prince William
Sound, Alaska (see entry #2). In total, 227,898 people
were killed or missing and presumed dead and about 1.7
million people were displaced by the earthquake and subse-
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quent tsunami in 14 countries in Southeast Asia and East
Africa.
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The tsunami caused more casualties than any other in rec-
orded history, although some estimates say the death toll
from the 2010 Haiti earthquake was larger. The tsunami
was recorded nearly world-wide on tide gauges in the Indi-
an, Pacific and Atlantic Oceans.

This quake struck one day after Christmas along the inter-
face of the India and Burma tectonic plates (huge, moving
slabs of the Earth's crust) and was caused by the release of
stresses that develop as the India plate dives beneath the
Burma plate.

Prince William Sound, Alaska, 1964 - Magnitude 9.2

This great earthquake and ensuing tsunami took 128 lives
and caused about $311 million USD in property loss. The
earthquake damage was heavy in many towns, including
Anchorage, which was about 75 miles (120 kilometers)
northwest of the epicenter. The quake ruptured along
a fault between the North American and Pacific plates. The
shaking lasted about 3 minutes.

Landslides in Anchorage caused heavy damage. Huge slides
occurred in the downtown business section and water mains
and gas, sewer, telephone and electrical systems were dis-
rupted throughout the area.
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Chile, 1960 - Magnitude 9.5

Approximately 1,655 people were killed during the largest
earthquake ever recorded. Thousands more were injured,
and millions were left homeless. Southern Chile suffered
$550 million USD in damage.

The quake triggered a tsunami that killed 61 people in Ha-
waii, 138 in Japan and 32 in the Philippines.

The earthquake ruptured where the Nazca Plate dives un-
derneath the South American Plate, on the Peru-Chile
Trench.

(Live Science Staff, April 12, 2011,
https://www.livescience.com/30320-worlds-biggest-
earthquakes-110412.html)

o3 O

‘Eva «napko>» aneiAei va pag agavioel
(aAAa eutuxwg n NASA £xel gia Auon)

KaTtw and ta Bgpud AouTpd Kal Toug MidAKEG ATUWV Tou €6-
vikoU Mdapkou FeAoooucToouv oTic HMA, «koipdTtal» éva u-
nepneaioTeio nou aneiAei va agaviosl Tnv avBpwnoTnTa,
avaykalovtag 1o ZupBoUAio MAavnTikng Apuvag Tng NASA
va oKePTEI he opifovTa alwvwv Kal XIAIETIOV.

Katw anod Ta Bgppd AouTpd Kal Toug nidakeg aTHwWV Tou €0-
vikoU Mdapkou FeAooouoToouv oTi¢ HMA, «koipdTtai» éva u-
nepn@aioTelo Nou ansiAei va agaviosl TNV avlpwnoTnTa.

O1 id101 UNXAaVIoHOoi Nou JIaHOPP®VOUV TNV £EWTEPIKN
10lohopPia Tou Tomiou, MPOCEAKUOVTAG €KATOMMUPIA €MiO-
KENTEG KABE XPOVO, HNOPOUV WEAAOVTIKA va KATACGTPEWOUV
Tov avBpwnivo NoAITIONO, €ENyouV o1 YEWAOYOI.

O1 enioTAPOVEG Nou €xouv evTonicel 20 unepn@aioTeld o€
oAov Twv NAavnTn, npogidonololv Nw¢ kGO 100.000 xpo-
Vvia KAnolo anod autd ekpRyvuTal, ansilovrag tn {wn ot
rn.
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«®oBopaocTav Tov Oupavo Egxvavrag Tn 'n»

O nAekTpOAOYOG pnNxavikog kai epeuvnThg TnG NASA o€ B¢-
JaTta pounoTIKAG, Mnpadiav TouiAkoE, anacXoAeital nAgov
OTO €pyacTnpio agpiwbnong Tng Ynnpeoiag (JPL) aAAd oTo
napeABov éxel diateAéosl MEAOG Tou ZupBouAiou MAavn-
TIKAG AHUVAG NMou €0TIAlel o€ ogvdplia NPOCKPOUCNG AOoTe-
POEIdWV | KOUNT®V OTOV NAAVATA Mag.

'Onw¢ OUWG €Enyei 0 MOUIAKOE «kdanola oTIyn €YIVE avTiIAnm-
TO» NwG N €kpnEn €vog UNEPNPAICTEIOU €ival NoAU nio
Gpeon anelAfl and onolodNNoTE «JIa0TNHIKO Tpakd-
pioHa> .

Ynepn@aioTeio BewpeiTal kKAOs NPAiOTEIO NOU PNOPEI va EKTI-
vaEel nepiocoTepa and  1.000 kupBikad  XIAIOHET-
pa ngaioTeiakoU UAIkoU (n 8n kar avwTtaTtn Pabuida Tng
KAINaKAG €kpNKTIKOTNTAG), ME KATAOTPOYIKEG CUVENEIEG Yia
TO KAipa kai TNV TpoIkn aAuacida.

To N’eAoouocToOoUV iowG «EUNVRnoel>» ocUvVToHa

To FeAoouoTdouv ekpriyvuTal kGbs 600.000 xpovia kal auto
Mou avnouxei oAoéva Kal MEPICOOTEPOUC EMICTAMOVEG, €ival
OTI n TeAeuTaia @opd nou €dwoe pia I1oxupn €kpnén, n-
Tav akpiBmg npiv ano 600.000 xpovia.

Ta unepn@aioTeia dnuioupyolvTal 60Tav To Payua Tng ng,
aveBaivel HEXPI TOV QA0IO TNG Xwpic va Tov dianepvd. H nie-
on o€ autoUg Toug TepdaoTioug BOAoug AaBag au&dveral pe
TNV Napodo TwV al®VWV, HEXPI Mou o AoIOG TNG yNng uno-
XWpPEei andé Tnv nieon, aneAeuBepwvovTag oTnv atudéo@aipa
NETPWHATA, AEPIA KAl NUPWHEVO HAYHA.

O0A0G pdyuarog KATw ano Aento eAoio

Mia anpdopevn unep-Ekpnén evdeXoUEVWG va aavioesl Toug
XINIAdEG | ekaToppUpIa KATOIKOUG NAvw and Tnv nepioxn Tou
AenToU @AoioU, aAAd auTog dev eival «kav» o PeyaAUTEPOG
Kivduvog.

H neiva pera Tnv Kataocrpo®n

AvTiBeTa, n peyaAlTepn aneiAn givar n diatapaxn Tng TpoQI-
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KNG aAucidag and Tn paydaia peiwon TG nAlogaveiag oe
naykoouia kAigaka, apouU n €kpnén 6a £xel wg anoTéAeoua
£€VaVv NAPATETAHEVO «NQPUICTEIAOKO XEIHOVA» LE OXEOOV
B&Bain ouvéneia Tov AIPo.

MeA€TN nou eixav eknovnoel Ta Hvwpéva 'EBvn Adn anod To
2012, npoéPRAene OTI Og pia TETOlA NEPINTWON Ta naykoopia
anoBéuara TpoPipwy 6a kpaTouoav yia 74 nUEPES TO MOAU.

Mia noAU apynl aAAd kai noAU anoTeAsopaTikn npo-
ogyyion

‘OTav ol eniotripoveg TNG NASA aoxoAnbnkav «eni xaprou»
ME TO unepn@aioTelo KATw ano To EBvikO Mapko, okEPOnKav
Mia «anAn» Auon yia va pi§ouv, og BABog alwvwyv, Tn nieon
Katw anod Tov BOAo paypatog, ekpndevilovrag Tov Kivduvo
TNG KATAOTPOPNCG.

H ava&ionoinTn nnyn evépysiag

MpakTikd To MeAooucToouv €ival pia TepdoTia ava&ionoinTn
«yevvATpIa». To 60% pe 70% auTng TNG eVEPYEIAG eKAUETAI
oTNV aTHOO(MAIpd HECW TOU VEPOU Kal Twv MOAKWV Tou,
aAA@ To undAoino cucowpeUsTal oTtov BdAapo pAyupartog,
au&avovTag Tnv nieon oTnv «eUBpaucTn®» KOPUPr TOU.

‘OTav n nieon Ba &nepdoel €va OUYKEKPIPEVO Oplo, 0 BAAa-
Hog 6a ondoel kal To Napko Ba ekpayei. «Agv gival pwTNUA
Tou av, dAAd Tou noTe Ba ekpayei», €Enyei o NouiAkoE. Av
OMWG UMAPXE TPOMOC vVa eKTOVWOEI auTn n eveépyela, n €kpn-
En d0ev Ba ouvéRalve NoTe.

‘Eva «anAd>» oxXEd10 HEPIKAOV AIOVOV

Mia AUon 8a ATav n KaTtaokeur €vog TEPACTIOU PpPAYHATOG
vepoU navw ano 1o NeAoouaToouv, aAAd o MouiAkoE napadée-
XETAI NWG N Npoogyylion autn 6a onataloloe TEPAOTIEG MO-
0OTNTEG «MOAUTIMOU VEPOU» MOU PETA TNV «xAlapn B€puavaon
TOUuG» OTNn Agkavn Tou @payuartog, dev B6a pnopolcoe UKOAQ
va a€lonoinosi.

Ynapxel Opwg Kal pia aAAn udativn Alon nou cUUQWVA MHE
TIG ekTIUNOEIG TNG NASA Oa oToixi{e pev 3,46 SI0EKATOH-
HUpla doAdpia, aAAd Ba anédids Ta noAhanAdacia, anoé Tnv
npwWTN KIOAAG @ACN: N KATAOKEUN €VOG BePUONAEKTPIKOU
oTabpou nou Ba anodidel 600 €€ cupPBaTikoi aTabpoi.

STéAvovTag We nieon vepo péoa oTtov BdAapo pdayuarog and
MIKPEC TPUNEG, TO anoTEAETA Ba NTav n eNCTPOPr HEIKTOV
agpiwv Oeppokpaciag 350 Baduwv KeAcoiou nou 6a
Mnopouoav va oguAAexBolv HEPOG TNG BepUOTNTAG TOUC va
METATPANEN O NAEKTPIKN EVEPYEIA.

«=ZT0 TlelooouaTdouv Exoupe BlappoEG OepuoTnTag 6
ykiykapar» €&nyei o Mouilko§. Zkdpovrtag ortadiakd oe Ba-
080G 10 XIANIOPETPWY Kal OTEAVOVTAG VEPO Nou Ba enéaTpePe
Me eminAéov anobnkeupévn evépyeid, Oa apkoUoes yia va
ekTOVWOEI 0 Kivduvoc.
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OnwaodAnoTe To eyxeipnua 6a anoTeAéosl npPOKANGCN Yia TIG
ETAIPEIEG KATAOKEUNG YEWBEPUIKWY EPYWV, AAAA TO KivnTpo
Tou KEPJouUG Ba pnopouaoe va TIG «Meigel» va okayouv Badu-
Tepa Kal o€ nio exBpikd nepiBaillov and ot To ouvnBilouv
Kal npoTIhoUV.

O oTabuodg Ba pnopouce va TPOPOJOTEl PHE PTNVA NAEKTPIKNA
EVEPYEIQ TIG YUPW MEPIOXEG KUPIOAEKTIKA yia XiIA1adeg
Xpovia, £&nyei o MOUIAKOE, 0t avTaywvioTIKEG TIMEC. «Kal
QUOIKA WC «Pnovouc», dev Ba kataoTpagei n avlpwndTtn-
Ta».

To napadofo cival NwWG n NPoTeIVOPEVN WEBODOG EVEXEl Kal
Tov KivOUvo mnou npoonabei va anoTpEWel: «ZKABovTag oc
évav BdAapo paypartog, €§acOeViOUME Tn OTATIKOTNTA
TOU OTIC E0WTEPIKEG NIECEIG. AUTO Ba Pnopouads va odnynoel
oTnV aneukTaia €kpn&n n oe aneAeuBépwon enikiviuvwy Kal
BAaBepwv aepiwv nou oe avTiBeTn nepinTwon dev 6a anele-
uBepwvovTav.

Ma Tov AOyo auTo oI ENIOTAMOVEG NpoTeivouv Ta Tpundvia va
avoiEouv OMEG OTIG NAPUPEG TOU NPAICTEIOU Kal Oxl Tn
OTEYAVI) KOPUQPN TOU OMOU CUYKEVTPWVETAl N HeyaAUuTepn
nieon.

To ox€d10 eKTOC ano TITAvio gival Kal «NpwToPAvVWG XPOVo-
Bopo» apol n NASA npoTeivel To apyd OKAWIHO, KE pubuod
€VOC METPOU TOV XpOvo. AUuTO onuaivel Nnwg To ox&dlo, av
noTé spappooTei, Ba diapkéael yia XIAIETIEG KAl AuToi Mou To
guvélaBav dev Ba douv MOTE TNV OAOKANPWAN Tou.

'OJWC 0 HAKPONVOOG OXESIAOHOG €ival n povn duvarh
NPOCEYYIoN YId TNV AVTIHET®NION HIAG TOOO PEYAANG aneiin
ME Ta EVEPYEIAKA OQEAN va €ival antd, ano To NpwWTo KIOAAG
€T0G AciToupyiag Tou oTaBuou (og BABOG HOAIG €EVOG PETPO-
u).

H NASA ok&pTeTal nw¢ napodpola npooeyyion 6a pnopoloe
va akoAoubnBei kai ota undAoina yvwoTd unepneaioTeia
(n.x otnv Ianwvia, Tn N€a ZnAavdia kal To MeEIko).
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EAdaxioTreg aAAayég o€ BaOog aidvwyv

H Aoyikr Twv «aneipoeAdyIoTwv aAAaywv kabe xpovo» mnou
o BABOC JeKAETIMV, AIOVWV A XIAIETIOV 0dnNYEl O OWTNPIEG
AUoeig yia Tnv avBpwnoTtnTa dianvésl OAa Ta oevapia npdo-
KPOUGNG AOTEPOEIDWV/KOUNTWV.

'Onw¢ unevBupilel o MOUIAKOE, av MoTE aTo PEAAOV evTonico-
UME €vav aoTepoeldn nou KateuBuveral npog Tnv n, Apkei
va oTeiloupe €va d1aoTNUOMNAOIO HE 10XUPOUG nupaUAoug
oTNV ENIPAVEId TOU, MOU 6a TOV ONP@®XVOUV «avenaio-
enTa> yia noAAd xpovia, ahAalovtag TeAIKG TNV KaTeuBuUv-
or Tou.

AUTA N WIKPRA aAAG oTaBepry wBnon Ba Kavel Tov dIaoTNHIKO
Bpdxo TEAIKG va aoTOXNOEI, APNVOVTAG «AVEVOXANTO» TOV
NAQvATN Pag oTnv TpoxId Tou Kal YAITWVOVTAag TV avlpwno-
TnTa ano BERain KataoTpopn.

'Onwg Opwg Tovilel o gpeuvnThc TNG NASA, n nposToipacia
yia To FeAoouaTdouv npenel va apyioel dueoa, yiati To Eun-
vnTApe! Twv 600.000 eTwv dev Ba apynoel va XTUNNOEI».

(Navog =akkag / =KAI.gr, 06/09/2017,
http://www.skai.gr/news/environment/article/354742)

Ynepn@aioTeia

YnepngaioTeio ovopdleTal €va n@aioTelo Ikavo va napatel
£€kpnén MeE MoooTNTA NQPAIoTEIGKOU UAIKOU peyaAuTepn anod
1.000 kuPika xIAidpeTpa (240 kufika pikia), dnAadr oTnv
MEyioTn PBabuida 8 Tou AsikTn H@aioTelakng EKPNKTIKOTN-
Tac.lt! To péyeBog autd sivar XIANIGdeC PopéG peyaAUTepo and
TO avTioTOIXO OTIG NEPIOTOTEPEG KATEYEYPAUMEVEG NPAIOTEIA-
KEG ekpn&eig. YnepngaioTeila pnopoUv va dnuioupynbouv
oTav payupa péoa otn 'n aveBaivel anod pia Bgpun knAida
HEXPI TO @A0IO aAAG dev pnopei va Tov dianepdoel. H nie-
on dnUIoUPYEI Wia PEYAAN Kal CUVEX®WG au&avopevn mMoooTn-
Ta HAYHATOG EWG OTOU 0 PAOIOG €ival avikavog va ouykpar-
osl TNV nieon. Mnopei eniong va dnuioupynBolv OE eEVWOEIG
OUYKAIVOUOMV TEKTOVIKWV NAakaV (n.x. Toba) kai og nepio-
XEG Tou @AoloU onou PBpiokovtal Bepuég knAideg (n.X.
Yellowstone).
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Map of known supervolcanoes around the world:

AgikTng HpaioTeiakng EkpnkTikdTnTag (VEI) 8 ¢

AcsikTng HpaioTeiakng EkpnkTikdTnTag (VEI) 7 O

To Discovery Channel €xel emionudver €81 yvwaoTd unepnea-
ioTeig:2!

e KaAvTépa MeAAoouoTtoouv (H.M.A)

® Aovyk BdAei (H.M.A)

e KaAvTépa Valles (H.M.A)

e Aipvn Touna (Bopeia Zoupdatpa, Ivdovnaia)

e HoaioTelo Tdouno (Bopeio Nnoi (Néa ZnAavdia))

e KaAvtépa Aipa (Nopapxiakd Alapgpiopa Kaykoaipa, Kio-
Uoou, Ianwvia)

injections

204
H doun tn¢ kaAvtépag Tou Long Valley

Yndapyxouv OXeTIKG Aiya unepneaioTeid TN TETAPTOYEVOUG
nepIodou, waTOCOo N €KPNEN €vOC TETOIOU NPAICTEIOU OUVA-
Bw¢ KaAUNTel MOAU PEYAAEG NEPIOXEC ME AABa KaAl ngaloTeia-
K} OTaxTn Kdl npokaAei pakpunpdBeopeg PETABOAEG oTOV
kaipd (6nwg n npOkANON MIAG ENOXNAC MAYETWVWV MIKPAG
J1ApKeIacg) Ikaveég va angiAnoouv pe eEagavion diagopa €idn
Cwng.

SNUEIMOEIG NAPANOMMES

1. What is a supervolcano? oTto Yellowstone Volcano Ob-
servatory.

2. O'Hanlon, Larry. «Supervolcano: Yellowstone's Super
Sisters». Discovery Channel. Avakthénke ormic 30
September 2009.

™) AgikTng HpaioTelakng EkpnkTIkOTNTAG

O A€iktng Hpaioteiakng EkpnkKTIKOTNTAG, 1 anloloTe-
pa KAigaka H@aioTeiakng EKpnKTIKOTATAG, pE JI1sBVEC
apkTikOAeEo VEI(= Volcanic Explosivity Index) €ivai n kafi-
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€pwHEVN Onuepa dIEBVOC KAipaka PETPNONG TNG NPaloTEla-
KNG €vépyelag nou ekAUETal kata Tnv €kpnén -
vOG npaioTeiou. Mpokeiral yia oktaBadun AoyapiOuikn KAi-
paka eni Tng onoiag Baciko KPITApPIo €xel An@Oei n kaT' oOy-
KOV noodTnTa TWV NQPAIOTEIAKOV avaBAnUATwV o€ KUBIKA
XAM. MOU EKTIVAGOOVTAl KATA NEPINTWON OTOV agpda.

Volume
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Yellowstone Caldera
600,000 years ago

(~1,000 km3,
not depicted)

lMapaoraon Tou VEI kat' oyko avaBAnudtwv

H kAipgaka auTtn enivondnke anod Toug NPaloTEIOAOYOUG EPEU-
vnTeg Kpig NioUxoA Tou Geological Survey Twv HMA (Apepi-
kavog) kai ZTIB ZeA® Tou MavenioTnuiou XaBang (AyyAog)
TO 1982.

MapoTI Ta neaioTela gival napatnpnoiya and Toug Hubikoug
XPOVOUG, dIaTnpwVTag HEXP! OAMEPA TNV NpwTn B£on Tou
avBpwnivou JS£0UG Ot YEWAOYIKO (alvOUEVO, €V TOUTOIC N
KaTaTa&n autwv avaloyika PE TNV KATaoTpo®r Mou HMOopEi
va npokaAeoouv sival 1diaitepa dUOKOAN, TOOO KATA WEYE-
Bo¢, 600 Kal KaTta ouxvoTnTa dpaong ekacTou. ToUTo oUBa-
ivel Kupiwg and To yeyovog OTI Aueca napatnpnoiga sivai
MOVO Ta eEWTEPIKA PAIVOPEVA NOU GUVODEUOUV TIG DIEYEPTEIC
Kal 0l CUVEMEIEC AUTWV Kal OXI TOOO O PNXAVIGUOC dnuioup-
yiag TOUG.
‘Eva and Tta BacikOTEPA OTOIXEIa TwWV CUVENEI®V PIag neaio-
Telakng dpaoTnpIidTNTAg €ival n enakoAoubn andbeon Twv
NPAIoTEIAK®V avaBAnuaTwy, 131aiTeEpa NPAIOTEIAKAG TEPPAC
kal AdBag otnv enipdveia Tou Yew@AoloU, Ta onoia Kai givai
METPAOIYG TOOO KAT' £€KTAOn, 600 KAl KATa noodtnTa, aAAd
Kal akOMa KaTa YEWAOYIKO XpOvo andBeonc.

'ETOI pE BACIKO KPITAPIO TOV OYKO TWV avapAnuaTtwy, Kal
Aappavovtag unown To UWoG TNG NPAICTEIAKAG OTAANG, TNV
Tagivopnon TwWV NPAioTEiV K.G OEUTEPOYEVH NEPIYPAPIKA
Kal oTaTioTIKA OTOoIXEIa oI Napandvw n@aicTeIOAOYO! €MIVON-
oav TNV kAipaka VEI, ye okT® AoyapiBuikeg Babuideg (dnAa-
on dekanAdaoiag diagopdg n Mia anod Tnv AaAAn) ano 0 peEx-
pI 8 Kal nou xapakTnpilovral Neplypa@Iika cUUPWVA HE TOV
napakdtw nivaka. To peyioTo TnG KAipakag eivar To 8 kai
avTIOTOIXEI O OyKOo avapBAnuaTtwv peyaAlTepo Twv 1.000
K.XAH. NMapaAAnAa, and Ta deuTtepeliovTa KPITRAPIA Ol NPAio-
TEIQKEG €KPNEEIG KaTnyoplonoloUvTal kaTd Baduideg TNG KAI-
pakag kabwg kal kat' dAAa peyEdbn onwg xpovikn didpkeia,
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dieiocduon og aTPOOPAIPIKA OTPWHATA Kal cuxvoTnTa enava-
Anyng.

0 ‘Yyog
Ykog 0 oTNANG 0
VEI uA:::)v EKpNKTIKOTNTA UAIKGOV ZuxvornTta
m
0 < 10.000 Mn €KPNKTIKN < 100 Alapkng
EAGxIOTa €K- 100- n
1 > 10.000 PAKTIKA 1.000 Huepnoia
> . 1 kabe
2 | 1.000.000 Miken 1=5km | cesopasa
S 3= 1 kaBe
3 10.000.000 A 15 km | ANYOUG HA-
VEG
0 10- > 1 ka6e 1
3
4 > 0.1 km MeyaAn 25 km £Toc
EEaipeTika pe- 20- > 1 kabe
3
. > L b yaan 35 km 10 €tn
\ > > 1 kabe
3
. > 10 km KoAoaaiaia 30 km 100 &
Ynep- > > 1 kabe
3
. > 100 Lgm koAoaaiaia 40 km 1.000 €tn
> SuvTeAEIOKDN > > 1 kabe
1.000 km3 | (unepn@aioTeio) | 50 km | 10.000 €tn

SNUEIWOEIG
e H kAigaka VEI kaAunTel OAOUG TOUG TUMOUG TWV EMICW-

PEUCIYEVWV NQAIOTEIOV, €V TA EKXUMATIKA neaioTeia
KaTatacoovTal oTn pndevikn Baduida.

e Mg 0OeikTn 7 €YXOUV XAPAKTNPIOTEI €KPREEIG TEOOApwWV
NPaICTEIWV, EV® WE 8 Kapia oToug 10TopIKoUG XPOVOUG.

(Ano6 Tn Bikinaidela, Tnv gAelBepn eykukAonaideia, avakTtn-
on 07.09.2017)

o3 D

O1 apyxaiol 'EAANVEG €XTI{av OKONiMWG OTIG NEPIO-
XEG TWV CEICHIK®OV PNYHATOV

Ta osiodika pnypata sivar mbavo o1 €nai€av poAo-kAEIdi
otn d1apdpPwaon Tou MOAITIOMOU Twv apxXdaiwv EAARvVwv,
unoaoTtnpilel £vag BpeTavog yewenioThovag. 'Onwg nioTelel,
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ol npoyovoi pag mbavwg £xTifav vaoug, IEpA Kal aAAa kTipia
MEYAANG yI' auToUG onuaciag OKonmipwg OfE MEPIOXEG MOU
NPONYOUHEVWG €ixav nAnyei and osiopouc.

O kadbnynTng yewenioTrhpovag Tav STiouapT, dIUBUVTAG Tou
IvoTitoUTou Biwoiung 'ng Tou Maveniornuiou Tou MAipoud, o
onoiog £€KAve Tn OXETIKMA dNUOCIEUGN OTO YEWAOYIKO nepiodi-
k0 "Proceedings of the Geologists' Association", é€xel oTo
napeABov napouciacsl diA@opa VToKIHavTep Tou BBC oxeTI-
KA ME TNV NOAITIGUIKI ENIPPON TWV CEICHMV.

>Tn véa HeAETN Tou unooTtnpilel OTI Ta OEIOHIKG priydarta
oTnv nepioxr Tou Alyaiou €nai§av kabopioTikd poAo oTo va
anoKTAOOUV OUYKEKPINEVEG MEPIOXEG IEPR onuacia kar va
aveyepBoUv O€ QUTEG ONUAVTIKOI vaoi Kal NOAEIG.

210 napeABoOv, OpIoUEVO! EMIGTAMOVEG gixav unooTnpiger ot
ol AeA@oi gixav anokThoesl TNV EeXwpIioTh B£€on Toug oTnv
apxaia eAANVIKnN kolvwvia og peyaio Babud xapn o€ pia 1epn
nnyn Kal o€ agpia nou ekAUovTav and €va OEIoUIKO priyua.
‘Evag ogiopdg KaTeOTpeEWE TO 1€p0 TwV AeApwv To 373 n.X.,
aAA@ o vaog kTiobnke Eava oTo 310 onWEio, ONWG ENICNMAIVEI
0 BPETAVOG EPEUVNTNG.

O ZTioUapT Bewpei OPwWG OTI 01 AeAPoi dev anoTeAouaav €&a-
ipeon kal OTI AAAeg TonoBeaieg dnwg o1 Muknveg, n 'E@eoog,
n Kvidog kar n IepdnoAig gixav eniong anokTnoel EexwpioTd
«0TATOUG» €EaITiag TNG NAPOUCiag YEITOVIK®V PNYHATWV.

'Onwg dNAwaoe «navrta Bswpolaa OTI ATAV KATI NEPICOOTEPO
and oUPNTWON TO YEYOVOG NWG NMOAAEG ONUAVTIKEG TONOBEDI-
€C OTOV KOOWO Tou Alyaiou BpiokovTal akpiB®w¢ navw ano
priygaTa nou npokAnBnkav AOyw OEIOHIKNG dpacTnpioTnTAC.
O1 apxaiol 'EAANveC an£didav peydAn a&ia oTic BepuonnyEg
nou dnuioupyouvTal and osiopoUc, iI0WG, OUWG N KATAGKEUN
vawv Kal NOAEwWvV KOVTAa 0 auTd Ta Pépn va ATav nio ouaTn-
HaTikn ano o,TI €iXe NPONYOUHEVWG BewpnBei».

H peAETN KaTaypAQEl avTioToIXIEG METAEU EVEPYWV pNYHATWV
Kal apxaiwv eAANVIKoV noAewv TO00 otnv EAAGda 600 Kal
oTnv avtingpa 6x6n Tou Alyaiou, aTn onuepivr duTikh Toup-
Kia. e PePIKEG HAAIOTA NEPINTWOEIG, OPICUEVA PRYHATA Pai-
VOVTdl VA NEPVOUV KUPIOAEKTIKA HETA ano Tnv 'kapdid' pepi-
KOV IEPOV KTIOCHATWV.

«Aev unooTnpilw OTI KABe 1epr TonoBeaoia ornv apxaia EA-
Aada kTiohnke navw o€ é€va prypda. ‘Opwg JoAovOTI Onpepa n
oX€on Mag YE Toug osiopoUC sival NAAPWS apvnTikh, navrta
EEpape OTI 0t BABOC XpOVOU Ol OEIoPoi divouv MepPIoCOTEPA
ano 6oa naipvouv. O1 apxaiol 'EAAnvEC Aoav anioTeuta €-
Eunvol avbpwnol kal NioTelw nNwg Ba sixav avayvwpiosl au-
TA TN onuacia Twv osICP®V Kal Ba nBgAav ol NoAITEG Toug va
enwW@eAnBoUV and auTouc» avepepe o ZTioUuapT.

(in.gr / ANE-MIE, 14 2en. 2017,
http://news.in.gr/culture/article/?aid=1500161905)

(C- 4R -0

Tectonic plates ‘weaker than previously
thought’, say scientists

Experiments carried out at Oxford University have revealed
that tectonic plates are weaker than previously thought. The
finding explains an ambiguity in lab work that led scientists
to believe these rocks were much stronger than they ap-
peared to be in the natural world. This new knowledge will
help us understand how tectonic plates can break to form
new boundaries.
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Study co-author Lars Hansen, Associate Professor of Rock
and Mineral Physics in Oxford University’s Department of
Earth Sciences, said: ‘The strength of tectonic plates has
been a major target of research for the past four decades.
For plate tectonics to work, plates must be able to break to
form new plate boundaries. Significant effort has gone into
measuring the strength of the key olivine-rich rocks that
make up plates using laboratory experiments.

‘Unfortunately, those estimates of rock strength have been
significantly greater than the apparent strength of plates as
observed on Earth. Thus, there is a fundamental lack of
understanding of how plates can actually break to form new
boundaries. Furthermore, the estimates of rock strength
from laboratory experiments exhibit considerable variability,
reducing confidence in using experiments to estimate rock
properties.’

The new research, published in the journal Science Advanc-
es, uses a technique known as ‘nanoindentation’ to resolve
this discrepancy and explain how the rocks that make up
tectonic plates can be weak enough to break and form new
plate boundaries.

Dr Hansen said: ‘We have demonstrated that this variability
among previous estimates of strength is a result of a special
length-scale within the rocks - that is, the strength depends
on the volume of material being tested. To determine this
we used nanoindentation experiments in which a microscop-
ic diamond stylus is pressed into the surface of an olivine
crystal. These experiments reveal that the strength of the
crystal depends on the size of the indentation.

‘This concept translates to large rock samples, for which the
measured strength increases as the size of the constituent
crystals decreases. Because most previous experiments
have used synthetic rocks with crystal sizes much smaller
than typically found in nature, they have drastically overes-
timated the strength of tectonic plates. Our results there-
fore both explain the wide range of previous estimates of
rock strength and provide confirmation that the strength of
the rocks that make up tectonic plates is low enough to
form new plate boundaries.’

The study was an international collaboration involving scien-
tists from Stanford University, the University of Pennsylva-
nia, Oxford University and the University of Delaware.

Dr Hansen added: ‘This result has implications beyond
forming tectonic plate boundaries. Better predictions of the
strength of rocks under these conditions will help inform us
on many dynamic processes in plates. For instance, we now
know that the evolution of stresses on earthquake-
generating faults likely depends on the size of the individual
crystals that make up the rocks involved. In addition, flex-
ing of plates under the weight of volcanoes or large ice
sheets, a process intimately linked to sea level on Earth, will
also ultimately depend on crystal size.’

For further information, please contact Stuart Gillespie in
the Oxford University press office at stu-
art.qillespie@admin.ox.ac.uk.

Dr Lars Hansen: lars.hansen@earth.ox.ac.uk

(University of Oxford / News, 14 September 2017,
http://www.ox.ac.uk/news/2017-09-14-tectonic-plates-
%E2%80%98weaker-previously-thought%E2%80%99-say-
scientists-0#)
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Were Mexico's Recent Earthquakes Related?

In the 20th century, Mexico was hit by hundreds of earth-
quakes, including about 20 magnitude-6.5 or higher quakes
that struck around Mexico City.

Over the past two weeks, Mexico has experienced a lot of
shaking.

On Sept. 8, a magnitude-8.1 earthquake struck 54 miles
(87 kilometers) southwest of Pijijiapan, which sits just
above the Mexico-Guatemala border. Eleven days later,
a magnitude-7.1 quake struck 3 miles (5 km) east of
Raboso, near Mexico City. And today (Sept. 21), another
quake — a magnitude 4.8 — hit just outside Pijijiapan.

North America Plate

?"«: Gulf of Mexico §USG.S~

Pacific Plate
Caribbean Plate

Cocos Plate

While Mexico's position along major tectonic fault lines
makes it a hotbed of seismic activity, the frequency of these
powerful earthquakes begs the question: Are these quakes
happening more often?

Not likely, said Gavin Hayes, a research geophysicist at the
U.S. Geological Survey's National Earthquake Information
Center.

"Mexico is very prone to earthquakes," he said, "so earth-
quakes of this size in Mexico are not unusual. Getting two in
a row of this size so close together is unusual but not unex-
pected."

In the grand, slow-moving world of tectonic plates, Mexico
is situated at an unfortunate location: It rests at the south-
ern edge of the North American Plate, putting it right at the
point where it meets the Pacific Plate, the Cocos Plate and
the Caribbean Plate.

Magnitude Age (past)

o " @@ 0 0 0

The quakes occur because all of these plates are moving in
different directions, and as they collide or rub against each
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other, this movement can unleash destructive forces. While
these tectonic events usually occur along coastlines, like
near Pijijiapan, the Cocos Plate has a unique conformation
that explains why so many earthquakes are hitting Mexico
City, which lies farther inland, according to the U.S. Geolog-
ical Survey(USGS).

Mexico has been hit by several moderate earthquakes in the
past week, but the one that struck Mexico City was several
orders of magnitude stronger.

While the North American landmass is slowly moving west,
the Cocos Plate is traveling northeast. As they push against
each other, the Cocos Plate, which carries the seafloor and
is denser than plates carrying land, is forced underneath,
into the Earth's mantle, according to the USGS.

But Hayes said that although most of these above-below
collisions, called subduction zones, involve one point of de-
scent, the Cocos Plate sinks a bit and then flattens out for a
long expanse before it begins to sink again. Because the
location at which it sinks is spread out, the resulting earth-
quakes often occur farther inland than they would at a typi-
cal subduction zone.

"I think this perhaps facilitated the shaking we saw two
days ago," Hayes said.

Some large earthquakes can trigger large aftershocks, but
that's almost certainly not what happened here, according
to Hayes. For one, the two epicenters are too far away from
each other to be causally related. Even though both earth-
quakes occurred on the same subduction slab that goes
beneath Central America, they were caused by different
fault lines, he said.

As such, it was more of a coincidence than anything else
that both fault lines were "ready to go," Hayes said.

But because there are so many fault lines along the
subduction zone that runs down the coast of Mexico, Hayes
thinks it's reasonable to assume that there will be more
large earthquakes in the region in the future, but not any
more than one might normally expect.

"It's still a significant hazard," he said.
(Dan Robitzski / LIVESCIENCE Staff Writer, September 21,

2017, https://www.livescience.com/60489-were-strong-
mexico-earthquakes-related.html)

(C-fR-0)

Mpoo@arol Zeiopoi oTo Me&IkO

«ZUhQWva Pe TNV Apepikavikn FewAoyikn Ynnpeoia (USGS)
0 ogIopog M = 8.1 Tng 7" ZenTepPpiou nou €nAn&e To MegI-
KO, MpogpXOTav ano Mia yvwoTr osiopoyevh {ovn oTa opia
O0uo peydAwv AiBoapaipwv nNAakwv. Eixe BaBog 69 XIAIOMET-
pwv (cUpPwva pe To Eupwnaiko-Meooyelakd ZeICHOAOYIKO
Kevtpo — EMSC- 61 km). O ogiopdg autog eyive nepinou 80
km avoikta oTtn 8aAdaccia neploxn Tou EipnvikoU Kal akAou-
Bnoe npocidonoinon yia Toouvaul yia To Me€ikd, Tn Mouate-
paAa, Tov Mavapd, To EX ZaABadop, Tnv Koorta Pika, Tn Ni-
kapayoua, Tnv OvdoUpa kal Tov IonuepIvo, To onoio GUVERN
oTIC 6 n.u. ®wpa EipnvikoU. Ta peyaAUTepa KUPATA NOU Ka-
Taypaenkav Atav 2,3 nédia (~0,65 m).

O 10XUpOTATOG AUTOC OEICUOC OUVERN aTnv KevTpikr Apepl-
kA, O6nou n TekTovikn MAdka Cocos unoBuBileral kaTw ano
Tn Bopeloapepikavikn nAdka pe puBbud nepinou 80 mm /

£T0G. AOYw TOU peyEBoug Tou, £yive 181aiTEpa aiodnTog 1600
Makpia 6go n MoOAn Tou MeEikoU, HE TA YVWOTA YEWAOYIKA-
£daoTeXVIKA npoBAAuaTa Tng, kai n noAn tng Mouarepa-
Aag. Me Baon Toug xapTeg (Shake Map), Tng USGS nepiogod-
Tepol anod 40 ekatoppUpla avBpwnol aiobdavenkav autov
TOoV O€lodo og noikiloug PBaBuoug évraong. To cuoTnua
USGS PAGER (osvapia kataotpo®wv) npoBAEnsl oTI ol 64a-
vaTol Ba eival peta&y 1.000 kar 10.000. To oloTnua USGS
PAGER npoBA£nel eniong OTI Ol OIKOVOUIKEG ANWAEIEG MmBavov
08a avéABouv oe nepiocoTepa anod 1 dio. AoAdpia. O osioudg
auTog eival o 1I0XUPOTEPOG MOU GUVERN OTNV MEPIOXN Anod Tnv
€noxn TNG Ionavikng katakrnong (1600).

Mapd 1O yeyovdg OTI 0 OIONOG OUVEBN KOVTA aTnv TAPPO
(Trench) Tng KevTpikig AUEPIKAG, YEWAOYIKA €va nepiBaiiov
TEKTOVIKAG OUMMIEONG, O WNXaviopog yéveong Tou (USGS)
avrifera deixvel OTI 0 OEIOPOG AUTOG OPEINOTAY NAPadoEwg
o€ EPEAKUOWO (eNEKTAoN Kivnong kataBuBIZOPevVoU TUAKATOG
MBoopaipag). Navra n ®uon pag eknAnooel (PUoig kpur-
TeoBal piAei). Mg Baon 1o BaBoG Tou osiopuol UNOBETOUUE OTI
n didappn&n ouvéRn os TURUA TNG AIBOOPaAlpag Ke dIaPopETI-
KA CUMNEPIPOPA, NPAYHa Nou GnUaivel OTI N eKTATIKR KaTdo-
Taon pnopei va ogeileTal oe peTaBaiidpevn ywvia Bubiong
otnv unoBuBilopevn nAaka. Néa dedopgva Ba eniBeBai®oouv
r Ba diapoponoINCouV auThV TNV €pUnveid.

JUPPWVA PE TO POVTEAO UMOAOYIOHOU AVAUEVOUEVWV OEIC-
MoV Tng USGS (Global Earthquake Activity Rate (GEAR (*)
mode) otnv neploxn €§w and Tnv aktn Tou Megikou, To ni-
Bavd avapevopevo péyebog unoloyildtav oe M 7,25 (EkTI-
pnon Zeiopikng EnikivduvotnTag, SHA). Kar n nepintwon
auTr unoypappilel Tov anpOBAENTO XAPAKTPA TWV OEIOUOV
Kal OTI Ot OEIOMOYEVEIG MEPIOXEG PE HEYAAOUG OEITHOUG, Ol
KATOIKOI MPENEl va yvwpilouv Toug eninpoaBeToug KivoUvVoug
Kal 0 oxediaopdg avTIoEIOUIKAG NPooTaciag va givai diapope-
TIKOC and To ouvnBiouévo. AUCTUXWG, OTIC MEPICOOTEPEG
NeEPINTWOEIG N XEIPOTEPN €kdoXn (worst case scenario) eite
dev yiveral katavonTn ) ayvoesital i dev AauyBaveral coBapa
unown. Kar 0pwg cupBaiver !.

O VEog 10XUpPOC OEIonog M=7.1 Tng 19" ZenTepBpiou 2017
(Puebla, Mexico), pue oxedov 300 vekpoug kal MoAAEC KaTap-
pelOEIC KTNPIWV OTn NoAn Tou MeEikoU, wG OUVEXEID Kal
MPOEKTAON TOU NPW®TOU, OUVERN anevavTiag os {wvn OXETIKA
XAUNANG OSIOUIKOTNTAG, ONOU TO WEYIOTO AVAUEVOUEVO HEYE-
00¢ cixe ekTIunBei oe M=6.5-6.75. AnAadfn ndaAl n @uon
unePEPRN TIG ENICTNHOVIKEG EKTIMNOEIG ME OOBAPOTEPEG CUVE-
neieG. O PNXaviopog YEVeOong eival €PeAKUOTIKOG, dnAadn
(PUOIOAOYIKOC Yia TNV neploxn. Twpa yiveral npoondbsia va
diepeuvnBei oc mio BaBPd 0 MPWTOC 10XUPOTATOG OEIOHOG
(M8.1) digyeipe To deuUTepo (M7.1). AneTENeDE €niong £KNAN-
€n OT1 o TOOO CUVTOHO XPOVIKO dlacTnua, oTn idia Xwpa Kai
O£ OXETIKA KOVTIVI) andoTacn ouveéRn JeUTEPOG I0XUPOG Ot~
IOMOC ME KATAOTPOPIKEG OUVENEIEG, NOU PEYEBUVEI UNEPUETPA
Ta npoBAnuata avTigeTwniong (aduvapia KivnTonoinong
KPaTIKoU pPNXaviopou, au€nuevo oIKoVouikd KOoTog, £nid-
pacn oTnv olkovopia Tng Xwpag k.a.). O gelopog M=6.1 Tng
23" FenTtepPpiou (Matias Romero-Oaxaca) oUPG®WvVA HE Ta
MOVTEANG PETAPOPAC TAoNG (stress transfer) capwc BpiokeTal
oTnv enikivduvn {wvn augnong Tng Tdong €& aitiag Tng npo-
nyoupevng doévnong M7.1, ano Tnv onoia dIEyEPONKE.

TeAog, afilel va onuelwBsi n OXETIKG VEa npoondbeia, nou
JOKIHAoTNKE HE emiTuxia ornv noAn Tou Megikol, To Vvéo
ouoTnua ouvayepuol MNpoeidonoinong TwV ENEPXONEVWV S
KATAOTPOPIKWV OEIOHIKWV KUPATWY, TO onoio oTnpileTal otn
dlapopd agiEng Twv P (mpwta) kai S (dsUTEpa) OEIOUIKA
KUpaTa, Aoyw Tng 81apopds TaxuTATwV Toug. 60" " (deuTe-
pOAENTA) MpIV AXNOAV Ol CEIPAVEC OTO OEIONO ThG 7"° Sen-
TepBpiou kai 12" " npiv and To ogiopd TG 19ng /9/2017 pe
ouvexn nposidonoinTikn Axnon 37" .

(*) «This model uses global strain rates and the last 40
years of seismicity to forecast the likely earthquake magni-
tude in your lifetime anywhere on earth. Based on this
model, tonight’s M=8.1 earthquake can be considered sur-
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prising as the expected magnitude to occur in your lifetime
in this area is M=7.25»

(Mnyn Templor/USGS)

2. B. MauAidng

KaénynTng rewAoyiag A.M.0.

lMpoedpoc AS ApioToTeAsiou Mouoegiou @uoikng IoTopiag
Oeooaiovikng

Mpoedpog AS EAAnvikNG MewAoyikng ETaipiag

o3 O

Maykoouia avnouyia:
Sunvasl To «3axTuAidl ThG pwTIAG»

‘Evrovn avnouxia npokdaAegi orn J1€Ovr) €NICTNHOVIKA
KOIVOTNTA HIA OEIpa HEYAAWV CEICH®V, NOU CNHEI®ON-
Kav ot 31aoTnHa HIKPOTEPO HIAG HEPAG, Ta TEAeuTaia
24wpa kal gvOEXETAl va NMPOKANBNkav and OCEICHIKG
KUpaTa nou Ta&idelouv KaTa HNKOG pnyHATmv oTo Ae-
YOpevOo «AaxTuAidl TNG PWTIAG».

Tnv TeTdpTn évag oeiopodg 6,1 Pixtep €nAnge Tn NEa ZnAav-
dia kI akoAoUBnoav AaAAol avoikTa TwV akToV ThG Ianwviag
(6,1), Tou apxineAayoug BavoudTtou (6,4) kai Tng Ivdovnaoi-
ag (5,7) vwpic To npwi TnG MNEuNTNG.

SOUpQwva pe To GeoNet o csiopdg otn NEa ZnAavdia éyive
1I01aiTepa aigbnTdg oTO OUEAIVYKTOV KAl T ZTEVA Tou Kouk

S

~
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‘'ONoI TOUG ONUEI®BNKAV OTO «AaKTUAIdI TNG PwTIAG», Hia
{wvn og oxnua néralou, pnkoug 40.000 xAu., oTov Eipnvikd
Qkeavo, nou ekTeiveral and Tn Néa ZnAavdia péxpl Tn XIAR,
Tnv Ivdovnoia, Tnv Ianwvia kar Tnv KaAipopvia kai 6nou
onMeI®VETal To 90% TWV CEICUMV.

Alestian treoch
Alrtie toeach

Abetdie Amenivs tremch

. (halienge Deep

Sapaimyile treesh

Fre-Chify tonch

MoAovoTI ol JUTIKEG aKTEG Tou MeEikd nepiAaupavovTal oTo
«AakTUAISI TNG PWTIAC» €181KOI EKTIMOUV OTI O (POVIKOG OEI0-
poG, nou npokdAece To BAvaTo ekatovradwv avBpwnwv, dev
oxeTileTal Pe TIG GAAEC dovnoEIG.

SeiopoAdyol napadexovTal OTI €ival «acuvhBIoTo PaivVONEVO»
va oupBouv Tnv idia pépa TOoO0! oEIopoi, padi pe AAAeg aobe-
VEOTEPEG DOVNOEIC KOVTA OTIC VAgoug Tovyka (5,0), Tnv Tai-
Bav (5,3) kai Tnv Manoua Néa lMouivéa (5,2).

«Eival aocuvnBioTo, dev undapxel aud@iBoAia, unnp&e peyain
[osiopikn] dpacTnpioTNTa», €ine o MNkapi Mkipnoov Tou Mave-
nioTnpiou TNG MeABolpvng. «AUTEG Ol AOUVNBIOTEG CEITHIKEG
akoAouBieg oupBaivouv OXETIKA Ouxvd, (aiveral OTI dev &i-
val Tuxaieg, aAAa dev EEpoupe Ta aitia.»

O ®IA Kauivg Tou Geoscience Australia unoartnpilel 611 uno-
pei va eubBlUvovTal osiopikd kUpata nou Ta&idelouv Kata
MAKOG pnypatwv. Tovilel 6T Ta kUPATA AuTa pnopei va u-
nepnndn&ouv KovTIVA pryHaTta Kal va GUVEXIGoUV va KIvoUuv-
Tdl NPOKAA®WVTAG avaTapd&eic o anopakpuopéva prnypara,
nou ATav Adn £Toina va evepyonoinBoulv.

'Evag ogiopog 6,1 Pixtep XTUNNOE TNV TETAPTN AVOIKTA TWV
avaToAlkwv akT®wv Tng lanwviag

Sdppora

T

ez
St

ielifine 22w o
O kaBnyntng Kauivg ToVIoE OTI Ta OEIOWIKA KUPaTa dev pno-
poUV va NpokaAéoouv and pova Toug CEICHOUG, dAAd uno-
pouv va emTaxUvouv KAnoloug nou €npokKeITo va ekdnAwbo-
Uv og cUvTopo d1doTnua.

«O1 oeiopoi auToi eival oxedov BéRaio OTI Ba cuvéBaivav
noAU cUvToua», €ine.
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Kai Tdvioe &1 dev anokAeiel Tnv niBavoTtnTa o id10g pnxavio-
MOC va npokaAéoel évav aAAo onuavTikd CEIoud TIC EpXOME-
VEG WPEG N 24wpa.

‘Eneral n KaAigpopvia;
AuUTO, OpWG dev onuaivel anapaitnta oTI 8a ennpeacTolV n

KaAigpopvia 1 GANEG NEPIOXEG TWV SUTIKWV AKTWV TNG AMEPI-
KnG.

UCERF3

Uniform California Earthquake Rupture Forecast (Version 3)

that sach region of Cabformia will experience

‘magrifude 6.7 or larger earthquake in the next

30 years (6.7 ratches the magnitude of

the 1994 Maorthridge earthauake. and

30 ywiurs i the lypicsl duration
of s homeowner mongagel.

California,.
o notincads ssthaahes on S0 Subah 3,

st 150 s Bloens frorm Ox th

SOpQwva pe Tov dpa KpioTtopep MAouxap, kadnyntn rewio-
yiag oto ®péavo, ol AIBoo@alpikéG NAAKEG G° AuTn Tn O€l-
OMOYEVA MepIoXn KIvoUvTal CUVEXWC WE €TRAOI0 puBuo 1-10
€KATOOTWV. AV Kdl auTd MMOpel va NpokaAeédel OeiopoUg,
guxva nepvolv anapaThpnTol.

«ZUMBaivel OAn TNV ®Wpa kal dev undpyouv {nuIEG, yI' AuTO
kal dev divoupe onpacia. Zeigpoi oupBaivouv. lMpenel va
TOUG NEPIPEVOUNE».

O1 osiopoAoyol nposidonololv and Kaipd yia €va Heyaio
XTUNNa Tou Eykéhadou otnv KaAipdpvia

SUppwva pe Tov MAouxap undpyxouv 60% mBavoTnTeg va
yivel évag peydlog osiopog otnv KaAipopvia péoca ota €no-
peva 30 xpovia, niBavoTata Katd PAKOG Tou priyuaTtog XEi-
YOUOPVT.

Av Kkal ol €1dikoi nposidonoloUv anod kaipo OTI gival avanogpe-
UKTOG €vaG MEYAAoG Ogiopog oTnv KaAipdpvia, n TEKTOVIKN
dpacTnpIOTNTA OTNV apepikavikn auth MoAiteia sivar diago-
PETIKN ano €KeiVEG OTIG AKTEG Tou MeEIKO kal AAAwV neplo-
XWV 0TO «AaKTUAISI TNG PwTIAC», Aésl 0 OEIGPOAOYOC Zav
MwA Apnouépo.

O1 nAdKeG nou ouykpoToUV Ta diagopa TUAKATA Tou «Adk-
TUAIBIOU TNG PwTIAg» TpiBovTal kGBeTa PeTa&l Toug, evw N
KaAigpopvia BpiokeTal avapeoa oe dU0 NAAKEG NOU OUYKPOU-
ovTal opifovTIa.

(22 ZenTepBpiou 2017)
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ENAIA®EPONTA -
FrEQAOrIIA

H BuBiopévn ZnAavdia
H xapévn ANeIpog TnG NG ATav... yépupa

.
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STIC apx&G Tou 2017 opdada £vTeka £PEUVNTWV UMOCTHPIEE
OTI N HEAETN OTOIXEIWV KAl EUPNUATWV 20 ETWV OTNV MNEPIOXN
Tou voTioduTikoU EipnvikoU QkeavoU odnyoUv OTO GUMME-
paopa o1 n Néa ZnAavdia, n Néa KaAndovia kai KAnNoleg
VNOIWTIKEC MEPIOXEG KOVTA oTnv AucTpalia anoTehouv Ta
WwnAOTEPa Bouvd pia TepaoTiag kai gviaiag nAdkag NNEIPWTI-
KoU @AoloU nou gival EexwpIoTog and ekeivov TG AuoTpaAi-
ag.

Me anAd Adyla ol gpeuvnTéG €kavav AOyo pia ayvwoTtn Bu-
Biouévn onuepa ANEIpo TNG Mc. O1 ENICTAMOVEG TG £dwaav
TO Ovopa «Znhavdia» (Zealandia).

SUPPWVA HE TOUG EPEUVNTEG, N CUVOAIKN €KTAON AUTAG TNG
nepIoxng €ival nepinou 5 ekatoppUpla TETPAYWVIKA XIANIOMET-
pa kal BpiokeTal Kata 94% kAaTw and Tnv enipaveia Tng 6d4-
Aacoag. BEBaia dsv undapyel KAMold €MICTAMPOVIKR €MITPONA
nou Ba anogaacioel €av n «ZnAavdia» €ival npayuati Wia véa
Aneipoc.

MapoAa auTd ol EpeUVNTEG MOU €kavav TNV avakaAuyn ave-
@epav OTI N NMEIPOG AuTrn PNopei va eival T6go BuBIiopévn
aAAa eEakoloubBei va eival eviaia kal autd Tnv kabioTa €va
XPNOIMO Kal TOAUNPO epyaleio yia Tnv g€epelivnon TnG ouvo-
XNC Kal TG d1aAuaong Tou NNEIpWTIKOU (pAoIoU.

AUEOWC PETA TNV avakoivwon Eekivnoe Pia VEA €PEUVATIKN
anooToAn HMEAETNG TNG nepIoXnG OMou npaypartonoinénkav
avapeoa ota AAAa YEWTPAOEIC. Ta anoTEAEONATA QUTOV TWV
€PEUVWV NapouaidoTnkav npiv and Aiya 24wpa.

To Mo evTunwolako €UpNUa TWV VEWV EPEUVWV €ival OTI n
Zelandia AsiToupyoUos oav €va €idog dINMNEIpWTIKNAG YEPUPAG
npoogepovTag diodo ora Iwa kal Ta QuTda va diacxifouv
nneipouc npiv ano nepinou 80 skaToppupla €Tn.

(in.gr, 29 Zen. 2017, http://news.in.gr/science-
technology/article/?aid=1500164568)
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ENAIA®EPONTA -
NMEPIBAAAON

To vepo nou e§arpideTan:
Mia véa avave®oign Nnyn eVEPyYEIAG
EQIKTH Kal KAAUTEPN anod TNV aioAikn

Eniotripoveg oTig HIMA avakoivwoav 0TI, €NEITa and OGXETIKN
MEAETN, KaTEANEav 0TO oupNEépaocpa nwg oTig Adn aglonolou-
MEVEG AVAVEWOIPEG NNYEG EVEPYEIQG UNOPEI va npooTebei pia
akoun: To vepd nou gEatpileTal.

Mepinou n pion nAlakh evépyesla anoppo®@dral and Tnv eni-
@aveia TG g kai, peTagl aMwv, npokalei Tnv €EaTpion
Tou vepoU. H evépyeia nou dnuioupyeital and Tnv €EATuion,
€ival duvaTto oTn ouvéxela va aglonoindei.

Av pia pnxavn He Ta kata@AAnAa uAikd TonoBeTnBei navw
ano éva onueio, onou yiveralr €€ATUION Tou vepoU, n.X. OE
Mia Aipgvn, TOTE €ivalr duvato va AEITOUPYNOEl WG YEVVATPIA
Kal va napaxdei NAeKTPIOPOC. MAAioTa, oUNQWVA WE TIG £K-
TIMNOEIG TWV E€PEUVNTWV, N NAEKTPIKN €VEPYEIa Mou eival
duvato va napaxBei and Tn QuUOIKA €EATHIon Tou vepou,
Hnopei va ¢Bdoel Ta déka Bat avd TETpaAywvikd WETPo, On-
Aadn TpinAdaoia oe oXEoN WE TNV AIOAIKN EVEPYEIA.

O1 epeuvnTég Tou Maveniotnuiou KoAouuma Tng Néag Yop-
KNG, HE E€MIKEPAANG TOUG TOUPKIKNG kKaTaywyng OTykoUp
Zaxiv kar AxpevT-XauvTi ToaBouooyAou, nou ékavav Tn oxXe-
Tk dnuoaicuon oto neplodikd "Nature Communications”,
aveénTu&av €va PovTEAO, MOU MNEPIYPAPEI NWG €ival EPIKTO va
Yivel kATl TETOIO.

Ol €NICTAKOVEG KTIHOUV OTI N €EATHION TWV USATWV Ano TIG
Aipveg kal aAAoug TapieuTnpeg vepol pe éktaon 0,1 TeTpa-
YwVIKOU XIAIopETpou oTig HMA, unopei va napdyel €éwg 325
YIYaBaT nAekTPIKNAG EVEPYEIAG, KaAUlnTovTag nepinou 1o 70%
TOU evepyelakoU duvapikoU TG XwPdg.

H HEAETN eKTIUG OTI oI evepyelakeG duvaToOTNTEG TNC €EATHI-
ong Tou vepoU €ival TOUAAXIOTOV GUYKPIGIPEG HE TIG avTioTo-
IXEG TNG NAIAKNG Kal TNG dIOAIKNG €vEpyelag. MaAioTa, avri-
BeTa pe TIG duo TeAeuTaieg, n €EATHION TOU vePOU ennpeale-
Tal AIlyOTEPO ano TIG OUVEXWG METABAAANOUEVEG KAIPIKEG OUV-
OrKeg.

EninAgov, o NAeKTPIOPOG and Tnv €EaTuion Wnopsi va napa-
YETal PEPa-vuxTa. ‘'Oco nio nAIdAoucTn Kal Pe ENpo KAipa
eival pia xwpa (6nwg n EAAGda), 18iwg Adyw TNG KAIPATIKAG
aAAayng, e anoTEAEONa n €EATHION TWV EMIPAVEIGKWV UdA-

TA NEA THZ EEEEI'M - Ap. 106 - ZENTEMBPIOZ 2017

TWV va eival nio €vrovn, 1600 nio agonoifaiun Ba eival n
vEQ Avavewaiun nnyn evépyeiac.

Eniong, ekTigaral OTI Xapn o€ HEAANOVTIKEG TEXVOAOYIKEG Kal-
voTopieg, Ba eival duvaTtd va nepiopigBouv oXedov OTO HICO
ol anwAegle¢ and Tnv €EATUION TOU VEPOU, OUVENW®G TETOIA
EVEPYEIOKA OUOTAMATa Wnopolv va eykatacTtabouv kal o€
NEPIOXEG NMOU UNOPEPOUV ano Asiyudpia.

To enopevo Bripa Ba €ival n NepaITEPW PBEATIWON TWV UAIK®OV
KAl TWV OUOKEUWV Mou prnopoUv va napayouv evépyeia ano
TNV €€ATpIon. Mg TIC KATAAANAEG BEATIWOEIG, avapéveTal va
au&nbei n evepyelakny anodoTikOTNTA Toug oTadiakd, €£Tol
WOTE TETOIEC PNXAVEG va pnopolv va avraywvicdolv TIG
AVENOYEVVNTPIEG KAl TA PWTOBOATAIKA OTO PEAAOV.

(in.gr, 27 2en. 2017, http://news.in.gr/science-
technology/article/?aid=1500164135)
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ENAIAG®EPONTA -
AOINA

Engineering the world’s grandest architectural
projects

UK firm Newtecnic is using engineering know-how to
turn architectural dreams into reality

Tucked away in the heart of Cambridge’s city centre sits the
R&D department of one of the UK’s most interesting engi-
neering firms.

Founded in 2003, Newtecnic is behind some of the world’s
grandest civil projects, from the Heydar Aliyev Cultural Cen-
tre in Baku, Azerbaijan, to the Grand Theatre of Rabat in
Morocco. Working alongside clients including Zaha Hadid
Architects, it is helping to shape the public spaces of unde-
veloped regions across the globe.

“We provide the engineering design for ambitious, large-
scale projects, which are usually high-profile projects,” An-
drew Watts, Newtecnic’'s CEO, told The Engineer.

According to Watts, Newtecnic’s role is to understand the
architectural vision but also be sympathetic to what engi-
neers and contractors can feasibly achieve. With a combina-
tion of cutting-edge design tools, building techniques and
materials, the company is challenging the boundaries of
modern construction.

“The work is all done from first principles,” Watts ex-
plained. “In other words, we design structures and build-
ings as if we've never done them before.”

The Heydar Aliyev Cultural Centre in Baku, Azerbai-
jan, designed by Zaha Hadid

As well as Morocco and Azerbaijan, Newtecnic has worked
extensively in the Middle East, where large-scale public pro-
jects are sprouting in a desert bloom of steel and glass.

However, despite working for clients in some of the world’s
wealthiest states, the realities of financial constraint still

apply.
“Nobody throws money and just says ‘Build your dream,”
said Watts.

“They tend to be quite commercial rates of construction so,
in order to make that work, we have to do a lot of research
into reducing the quantity of material and the weight of the
structures.
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“When you reduce weight, you start to enter the world of
mechanical engineering... it becomes much more like de-
signing an aircraft, for instance, than a traditional, heavy
building.”

Newtecnic has an industrial partnership with the University
of Cambridge’s Department of Engineering, where Watts
has maintained links as an alumnus. The company’s R&D
team uses advanced 3D BIM (building information model-
ling) systems to digitally explore a project, then creates
physical mock-ups in its structures lab. This rapid prototyp-
ing and wind tunnel testing is unusual for the civil sector,
according to Watts.

“What may be fairly standard in transportation-led engi-
neering fields we're now introducing into building design,”
he said.

It’s not just the design phase where Newtecnic is innovat-
ing. The company employs a range of composite materials,
including UHPC (ultra high-performance concrete), GRC
(glassfibre-reinforced concrete) and FRP (fibre-reinforced
plastic).

“Why would you use those materials?” Watts posited. “Be-
cause you can mould them. You can make them into things
you've never made before. You don’t need to extrude or
squash to make them all the same. You can make them in a
way that is very specific to the project.”

Yet to serve their dues

Engineers know how traditional concrete and plastics react
over time, but these relatively new materials have yet to
serve their dues. To counteract that novelty, Newtecnic puts
them through accelerated ageing to see how they change
over a lifetime.

The company’s building philosophy is also designed to re-
duce the high proportion of waste material that construction
often leaves behind. According to Watts, this can be as
much as 50 per cent on some projects.

And the savings are not limited to quantities of concrete and
steel. Transporting materials is one of the biggest energy
inputs for a building’s construction; cutting the amount of
material needed can reduce journeys to and from the build.

As for the finished products, it seems that less can indeed
be more. Newtecnic’s buildings are among the most
groundbreaking designs seen anywhere and have seeped
into the public consciousness in ways that buildings rarely
do. The Zaha Hadid-designed cultural centre in Baku is per-
haps the most prominent example, its delicate sweeping
curves standing in contrast to the stark Soviet blocks that
surround it. In a recent Google Doodle that celebrated the
late architect, it was the Baku building that a smiling Hadid
stood before.

Another major collaboration between Newtecnic and Zaha
Hadid Architects is now nearing completion. The King Abdul-
lah Financial District (KAFD) Metro Station will be the jewel
in the crown of Riyadh’s new mass transport network, due
to open in 2019. Its futuristic design should make an apt
centrepiece for such an ambitious project but, according to
Watts, buildings like this are possible only as a direct result
of the R&D carried out by Newtecnic in the UK.

“We often have to work on these [materials] a year or two
before they’re needed,” he explained. “"So we have to invest
in things that may end up not being used on the project
but, we hope, will maybe get used on something else.

“"We work much more like a tech company, which would

consider it very normal to invest large amounts of its profit
into research.”
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Newtecnic’s BIM approach takes cues from aerospace and
automotive design

Much of the company’s landmark work has taken place in
emerging economies, where public space is plentiful. As
they seek to make their mark on the 21st century, many of
these nations are pumping money into major civil projects.

“Russia, the Middle East and China: they’ve acquired a lot of
wealth in a short space of time and they’re building the fu-
ture, building their future cities,” said Watts.

“They think the urban community should extend to cultural
projects that you can virtually inhabit, as it were. Art galler-
ies, theatres, the transport system: all these are felt to be
part of the fabric of the cities that they’re creating. They're
not just add-ons.”

Many of the locations call for innovative approaches to tem-
perature management. Whereas some buildings are fitted
with HVAC systems to simply deal with temperature load at
given times of the year, Newtecnic takes a different ap-
proach. During the design phase it carries out CFD (compu-
tational fluid dynamics) studies to better understand the
natural airflow within the structures and how various build-
ing elements interact. It then develops algorithms to ex-
plore how those conditions can be optimised.

“It’s very much a high-tech version of what I learned as an
undergraduate, in learning how to create an environmental
strategy for a building,” said Watts.

“What needs heating? What needs cooling? What needs lots
of air changes? What needs very few air changes? And how
can you tie them all up together so that they work as one
big mechanism?”

Form dictated by function

Here, form is often dictated by function, with not only inter-
nal spaces tweaked to reduce the HVAC load but buildings’
facades shaped to serve their occupants. Reminiscent of
Formula One engineer Adrian Newey’s automotive designs,
the results are generally striking, with the algorithms calling
for unconventional features to manipulate the airflow in just
the right manner.

"They end up, sort of, not exactly generating themselves
but the form is strongly influenced by performance, and
often ends up looking quite nice,” Watts said. "It resonates
with the architects when they can see they're getting an
original expression through a technical process rather than
through a visually driven process, or something they've
seen somewhere else.”

As for the future, Watts regards the open expanses of Aus-
tralia as a major new frontier. Newtecnic is working on a
large housing development in northern Queensland, as well
as two towers in the southern part of the state, and another
project in Sydney.
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“We've had a couple of years where everything seemed to
be gravitating into Saudi Arabia. Then it was China. Now it
seems to be Australia,” he said.

“The mood in Australia at the moment seems very progres-
sive, the way the built environment is being developed.”

(Andrew Wade / The Engineer, 14th September 2017,
https://www.theengineer.co.uk/engineering-grandest-
architectural/?cmpid=tenews 3956297&adg=25D5594B-
61A5-4477-9BBF-FO97F87829407)
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Crossrail Project: Infrastructure
Design and Construction -
Volume 1

Edited by Mike Black, Christian
Dodge and Ursula Lawrence

The construction of the Crossrail
project began at North Dock in
Canary Wharf in May 2009. Five years on, it is the biggest
railway construction project in Europe and is one of the
largest single infrastructure investments undertaken in the
UK. It consists of 21 km of new twin-bore tunnels under
central London and 10 new world-class stations constructed
under the largest city in the European Union.

Crossrail Project: Infrastructure Design and Construction
(Volume 1) contains a collection of 36 papers submitted to
Crossrail’s Technical Papers Competition between 2012 and
2013. Contributions have come from consultants,
contractors, suppliers and third-party stakeholders involved
in design and construction across the Crossrail project. The
papers cover a multitude of disciplines including Ground
Engineering, Sprayed Concrete Lining, Tunnel Boring
Machine Tunnelling, Engineering Geology, Geotechnical
Monitoring and Mitigation, Architectural Design, Operations
and Logistics.

As part of Crossrail's legacy, it is incumbent upon the
organisation to share its experiences and best practices with
the rest of the industry and to showcase the skills of the
personnel involved and the successful delivery of each
phase of works. This first volume is the culmination of that
experience.

Crossrail Project: Infrastructure Design and Construction
provides a valuable source of reference for current practices
in design and construction of large-scale underground
projects.

(ICE Publishing, 03/11/2014)

Crossrail Project: Infrastructure
Design and Construction -
Volume 2

Mike Black, Christian Dodge and
Jessica Yu (eds.)

The construction of the Crossrail
project began at North Dock in
Canary Wharf in May 2009. Six
years on, it is the biggest railway construction project in
Europe and is one of the largest single infrastructure
investments undertaken in the UK. It consists of 21 km of
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new twin-bore tunnels under central London and 10 new
world-class stations constructed under the largest city in the
European Union.

Crossrail Project: Infrastructure Design and Construction
(Volume 2) contains a collection of papers submitted to
Crossrail’'s Technical Papers Competition in 2014. Contri-
butions have come from consultants, contractors, suppliers
and third-party stakeholders involved in design and con-
struction across the Crossrail project. The papers cover a
multitude of disciplines including Ground Engineering,
Sprayed Concrete Lining, Tunnel Boring Machine Tunnelling,
Engineering Geology, Geotechnical Monitoring and Mitiga-
tion, Architectural Design, Operations and Logistics.

As part of Crossrail’s legacy, it is incumbent upon the
organisation to share its experiences and best practices with
the rest of the industry and to showcase the skills of the
personnel involved and the successful delivery of each
phase of works. This second volume is the culmination of
that experience.

Crossrail Project: Infrastructure Design and Construction
provides a valuable source of reference for current practices
in design and construction of large-scale underground
projects.

(ICE Publishing, 07/09/2015)

Crossrail Project
Infrastructune design
nstruction

Crossrail Project: Infrastructure
Design and Construction -
Volume 3

Edited by Mike Black

The construction of the Crossrail
project began at North Dock in
Canary Wharf in May 2009. Seven
years on, it is the biggest railway
construction project in Europe and is one of the largest
single infrastructure investments undertaken in the UK. It
consists of 21 km of new twin-bore tunnels under central
London and 10 new world-class stations constructed under
the largest city in the European Union.

Crossrail Project: Infrastructure Design and Construction
(Volume 3) contains a collection of 34 papers submitted to
Crossrail’'s Technical Papers Competition between 2014 and
2015. Contributions have come from consultants,
contractors, suppliers and third-party stakeholders involved
in design and construction across the Crossrail project. The
papers cover a multitude of disciplines including Ground
Engineering, Sprayed Concrete Lining, Tunnel Boring
Machine Tunnelling, Engineering Geology, Geotechnical
Monitoring and Mitigation, Architectural Design, Operations
and Logistics.

As part of Crossrail's legacy, it is incumbent upon the
organisation to share its experiences and best practices with
the rest of the industry and to showcase the skills of the
personnel involved and the successful delivery of each
phase of works. This third volume is the culmination of that
experience.

Crossrail Project: Infrastructure Design and Construction
provides a valuable source of reference for current practices
in design and construction of large-scale underground
projects.

(ICE Publishing, 31/8/2016)
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Crossrail Project:
Infrastructure Design and Con-
struction - Volume 4

Crossrail, Rhys Vaughan Wil-
liams and Mike Black

The construction of the Crossrail
project began at North Dock in Canary Wharf in May 2009.
With the railway due to open in 2018, it is one of the largest
single infrastructure investments undertaken in the UK to
date. It consists of 21 kilometres of new twin-bore tunnels
and 10 new world-class stations in central London connect-
ing to upgraded lines providing new services to the east and
west of the UK capital.

Crossrail Project: Infrastructure Design and Construction -
Volume 4 contains a collection of 23 papers submitted to
Crossrail’s Technical Papers Competition. Contributions have
come from consultants, contractors, suppliers and third-
party stakeholders all of whom have been involved in the
Crossrail project. The papers cover a variety of disciplines
including health and safety, insulation materials, material
corrosion, ground engineering and many more.

As part of the legacy of the Crossrail project, it is important
for the organisation to share its experiences and best prac-
tices with the rest of the industry and to showcase the skills
of the personnel involved and the successful delivery of
each phase of works. This fourth volume continues
Crossrail’s dissemination of that experience.

Crossrail Project: Infrastructure Design and Construction -
Volume 4 provides a valuable source of reference for cur-
rent practices in design and construction of large-scale un-
derground projects.

(ICE Publishing, 12/09/2017)

Civil Excavations and Tunnelling
- A Practical Guide,
Second Edition

Ratan Tatiya

Civil Excavations and Tunnelling is a
comprehensive guide to civil exca-
vations at surface and subsurface
levels, with or without the aid of
explosives. It features descriptions of the latest methods,
techniques, equipment, trends and practices, as well as
guidance on safety and the environment.

Civil Excavations and Tunnelling, Second edition:

e serves as a single point of extraction of multiple data for
earthworks

e comprises numerous case studies to illustrate the chal-
lenges posed by different types of soil, as well as the
pros and cons of different sets of equipment

e details the recent innovations in tunnel boring machines
(TBMs), including crossover, variable density and multi-
mode TBMs
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e includes key points and learning questions that allow
readers to test their knowledge

¢ highlights best practices, sustainability in operations,
loss-prevention strategies, and occupational health,
safety and environment issues

Excavation is a multi-disciplined activity involving civil, con-
struction and mining professionals, earth scientists and ge-
ologists. This book will appeal to practitioners, researchers
and students in these disciplines.

Contents

1. Introduction and site investigations

2. Ground and rock fragmentation - drilling and blasting
3. Earth movers, excavators and open-cut excavations

4. Tunnelling by conventional methods

5. Mechanized tunnelling

6. Shield tunnelling in soft ground

7. Special methods

8. Microtunnelling

9. Raising, sinking and large subsurface excavations

10. Hazards, safety, environment (HSE) & Loss prevention

(ICE Publishing, 27/07/2017)

Rock Engineering Risk
John A. Hudson, Xia-Ting Feng

This book provides a new, necessary
and valuable approach to the con-
sideration of risk in underground
engineering projects constructed
within rock masses. There are Chap-
ters on uncertainty and risk, rock engineering systems, rock
fractures and rock stress, the design of a repository for ra-
dioactive waste, plus two major case examples relating to
the headrace tunnels and caverns for a hydroelectric pro-
ject. These Chapters highlight in detail the authors’ new
rock engineering risk approach, especially how monitoring
during construction can significantly reduce the construction
risks. The book is particularly timely given the current in-
creasing emphasis on geo-engineering safety, accountability
and sustainability—which requires stricter attention to risk
and greater reliability than ever before.

Written by two eminent authors, the two most recent past-
Presidents of the International Society for Rock Mechanics
(ISRM), this modern and well-illustrated guide on Rock En-
gineering Risk complements the authors’ previous 2011
book on Rock Engineering Design, also published by Taylor
& Francis. The book will benefit engineers, contractors, cli-
ents, researchers, lecturers and advanced students who are
concerned with rock engineering projects in civil, mining,
geological and construction engineering worldwide.

Features

e C(Clearly explains basic material so that readers from dif-
ferent backgrounds will be able to understand the con-
tent

e Emphasizes the linking of uncertainty and risk analysis
concepts to practical rock engineering projects

e Features illustrative examples of risks in major rock en-
gineering projects and how these were minimised

e Uses risk analysis protocols to enable the reader to as-
sess the risks involved in any rock engineering project
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e Disseminates knowledge generated by the 4-year work
of the ISRM Design Methodology Commission

(CRC Press, May 5, 2015)

Time-Dependency in
Rock Mechanics and
Rock Engineering

Omer Aydan

This book is concerned with time-
dependency in rock mechanics and
rock engineering, whose spectrum
is very wide. While the term “time-dependency” involves
time-dependent behavior/rate-dependent behavior of rocks
in a conventional sense, this books attempts to cover the
spectrum as much as possible including coupled processes
of thermal, hydrological and diffusions in rocks. It presents
theoretical formulations, experiments, numerical formula-
tion and examples of applications. Of paramount concern is
the long-term response and stability of rock engineering
structures, including for instance man-made and natural
slopes and underground facilities such as tunnels and pow-
erhouses.

Features

e Discusses time-dependence of rocks and its evaluations

e Deals with degradation of rocks in the long-term and its
modeling

e Examines coupling of heat transport, seepage and diffu-
sion

e Offers experimental procedures and practical examples

e Contains numerical techniques and their applications

(CRC Press, December 12)

Rock Dynamics
Omer Aydan

Rock dynamics has become one of
the most important topics in the
field of rock mechanics and rock
engineering. The spectrum of rock
dynamics is very wide and it in-
cludes the failure of rocks, rock masses and rock engineer-
ing structures such as rockbursting, spalling, popping, col-
lapse, toppling, sliding, blasting, non-destructive testing,
geophysical explorations, science and engineering of rocks
and impacts. The book specifically covers fundamentals of
rock dynamics, constitutive models, numerical analysis
techniques, dynamic testing procedures, the multi-
parameter responses and motions of rocks during fracturing
or slippage in laboratory experiments, earthquakes and
their strong motion characteristics and their effect on vari-
ous rock structures such as foundations, underground struc-
tures, slopes, dynamic simulation of loading and excavation,
blasting and its positive utilization in rock engineering, the
phenomenon of rockburst in rock excavations, non-
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destructive testing of rockbolts and rock anchors and im-
pacts by meteors or projectiles. The main goal of this book
is to present a unified and complete treatise on Rock Dy-
namics and to represent a milestone in advancing the
knowledge in this field and in leading to new techniques for
experiments, analytical and numerical modelling as well as
monitoring of dynamics of rocks and rock engineering struc-
tures.

Features

e Covers the understudied topic of dynamics issues in
geo-mechanics and geo-engineering

e Describes both fundamentals and state-of-the-art ad-
vances in the field

e Highlights specialized, experimental techniques

e Of interest to engineers as wel as geo-scientists

(CRC Press, May 23, 2017)

Back Analysis in Rock Engineer-
ing

Shunsuke Sakurai

This book provides practicing engi-
neers working in the field of design,
construction and monitoring of rock
structures such as tunnels and slopes with technical infor-
mation on how to design, how to excavate and how to mon-
itor the structures during their construction. Based on the
long-term engineering experiences of the author, field
measurements together with back analyses are presented
as the most powerful tools in rock engineering practice. One
of the purposes of field measurements is to assess the sta-
bility of the rock structures during their construction. How-
ever, field measurement results are only numbers unless
they are quantitatively interpreted, a process in which back
analyses play an important role.

The author has developed both the concepts of “critical
strain” and of the “anisotropic parameter” of rocks, which
can make it possible not only to assess the stability of the
structures during their construction, but also to verify the
validity of design parameters by the back analysis of field
measurement results during the constructions. Based on the
back analysis results, the design parameters used at a de-
sign stage could be modified if necessary. This procedure is
called an “Observational method”, a concept that is entirely
different from that of other structures such as bridges and
buildings. It is noted that in general, technical books written
for practicing engineers mainly focus on empirical ap-
proaches which are based on engineers’ experiences. In this
book, however, no empirical approaches will be described,
instead, all the approaches are based on simple rock me-
chanics theory. This book is the first to describe an observa-
tional method in rock engineering practice, which implies
that the potential readers of this book must be practicing
engineers working on rock engineering projects.

Features

e Contains observational methods for making a bridge
between theory and practice

e Provides practicing engineers support by the theory of
rock mechanics, not by engineering judgments
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e Back analyses allow for quantitative assessment of field
measurement data obtained at construction sites

e Factor of safety of slope and tunnels can be back-
analyzed during construction on a real-time basis

e The catastrophic failure of structures can be predicted
during their construction by back analysis of field meas-
urement results

(CRC Press, August 17, 2017)

Discontinuous Deformation
Analysis in Rock Mechanics
Practice

Yossef H. Hatzor, Guowei Ma,
Gen-hua Shi

The numerical, discrete element,
Discontinuous Deformation Analysis
(DDA) method was developed by Dr. Gen-hua Shi while he
was working at the University of California, Berkeley, under
the supervision of Prof. Richard E. Goodman in the late
1980s. Two-dimensional DDA was published in 1993 and
three-dimensional DDA in 2001. Since its publication DDA
has been verified, validated and applied in humerous stud-
ies worldwide and is now considered a powerful and robust
method to address both static and dynamic engineering
problems in discontinuous rock masses.

In this book Yossef H. Hatzor and Guowei Ma, co-chairs of
the International Society for Rock Mechanics (ISRM) Com-
mission on DDA, join Dr. Shi in authoring a monograph that
presents the state of the art in DDA research. A compre-
hensive discussion of DDA development since its publication
is provided in Chapter 1, followed by concise reviews of 2D
and 3D DDA in chapters 2 and 3. Procedures to select geo-
logical and numerical input parameters for DDA are dis-
cussed in Chapter 4, and DDA validation and verification is
presented in Chapter 5. Applications of DDA in underground
and rock slope engineering projects are discussed in chap-
ters 6 and 7. In Chapter 8 the novel contact theory recently
developed by Dr. Shi is published in its complete form, for
the first time.

This book is published within the framework of the ISRM
Book Series and is the contribution of the ISRM DDA Com-
mission to the international rock mechanics community.

Features

e Covers the basic theory with some new modifications
e Provides benchmark tests for validation and verification
e Demonstrates how the method can be used in practice

e Has a strong link to the necessary geological input so
that it may be applied realistically.

e Provides a set of guidelines as to how to correctly assess
the numerical control parameters so that it may be ap-
plied accurately

(CRC Press, July 27, 2017)
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Rock Reinforcement and Rock
Support

Omer Aydan

The stability of underground and
surface geotechnical structures dur-
ing and after excavation is of great
concern as any kind of instability
may result in damage to the environment as well as time-
consuming high cost repair work. The forms of instability,
their mechanisms and the conditions associated with them
must be understood so that correct stabilisation of the
structure through rock reinforcement and/or rock support
can be undertaken.

Rock Reinforcement and Rock Support elucidates the
reinforcement functions of rock bolts/rock anchors and sup-
port systems consisting of shotcrete, steel ribs and concrete
liners and evaluates their reinforcement and supporting
effects both qualitatively and quantitatively. It draws on the
research activities and practices carried out by the author
for more than three decades and has culminated in a most
extensive up-to-date and a complete treatise on rock rein-
forcement and rock support.

Features
e Explains fundamentals of why rock support and rein-
forcement is necessary and how to address it

e Provides coverage of dynamic issues and non-
destructive testing for soundness evaluations

e Addresses most recent issues in the field of rock support
and rock reinforcement such as dynamic loading condi-
tions, non-destructive testing

e (Contains experimental procedures and practical exam-
ples

e Features numerical and analytical techniques and their
applications

(CRC Press, January 8, 2018)
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www.geoengineer.org

KukAogpopnoe To TeUxog #148 Tou Newsletter Tou Geo-
engineer.org (ZenTepuBpiou 2017) Pe NOAAEG XPNOIKEG NAN-
popopieg yia OAa Ta BepaTa TNG YEWHNXAVIKAG. YnevOupile-
Tal 671 To Newsletter ekdideTal and Tov ouvadeApo Kal HEAOG
Tng EEEEMM AnunTpn Zékko (secretariat@geoengineer.org).

EvOeIKTIKA avagépovTal:

Residents evacuate after mudslide hits Swiss-Italian
border village (video)

Devastating landslide hits Sierra Leone's capital: Death
toll rises to 500

Can satellites be used as an early warning system for
landslides?

Earthquake on Italian holiday island leaves at least two
people dead and 39 injured

Joint Technical Committee on Education - JTC3

http://campaign.r20.constantcontact.com/render?m=11013

04736672&ca=1a161b50-5de4-43el1-becd-460b3086c95c¢
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No. 39 - September 2017

www.isrm.net/adm/newsletter/ver html.php?id ne

wsletter=143&ver=1

KukAo@opnoe To Teuxog #39 Tou Newsletter Tng Interna-
tional Society for Rock Mechanics (Zentepfpiou 2017)
ME Ta NapakdTw NepIEXOMEVA:

Welcome to AfriRock 2017 in Cape Town
19th ISRM online lecture by Prof. Xia-Ting Feng

The 2018 ISRM International Symposium ARMS10, 29
Oct. 3 November

European Rock Mechanics Symposium Eurock 2018,
Saint-Petersburg, Russia, 22-26 May

New titles launched in the ISRM book series

3rd Nordic Rock Mechanics Symposium NRMS 2017,
Helsinki, Finland, 11-12 October

Shaoxing International Forum on Rock Mechanics and
Engineering Geology (SXFRG), Shaoxing, China, 28-29
October 2017 Invitation to TuniRock2018, Hammamet,
Tunisia, 29-31 March

Invitation to RocDyn-3, 25-29 June 2018, Trodheim,
Norway
ISRM Sponsored meetings

ISRM Rocha Medal 2019 nominations to be received by
31 December 2017

Report on the Jubilee Conference of the French ISRM
Group

Macedonian Association for Geotechnics organized a
lecture on three topics in Rock Mechanics

Seminar on “Advance Techniques for Assessment of
Slope Stability”, Hanoi, Viethnam
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EKTEAEZTIKH ENITPONH EEEENM (2015 - 2018)

MNpdedpog

A’ AvTINpoedpog

B’ AvTinpdedpog

Fevikog Mpapparéag:

Tapiag

'Epopog

MEAN

AvanAnpwuariko

lewpylog NIKAZETAZ, Ap. MoAITikdg Mnxavikdg, KadnynTrg E.M.M.
president@hssmge.gr, gazetas@ath.forthnet.gr

MNavayiwtng BETTAZ, MoAITIkKOG Mnxavikog, OMIAOZ TEXNIKQN MEAETQN A.E.
otmate@otenet.gr

MixaAng NMAXAKHZ, MoAITikdg Mnxavikodg
mpax46@otenet.gr

MixaAng MANAPAANHE, MoAImikog Mnxavikog, EAAGOS SYMBOYAOI MHXANIKOI A.E.
mbardanis@edafos.gr, lab@edafos.gr

Mopyog NTOYAHZ, MoAmikog Mnxavikog, EAAGOMHXANIKH A.E.- TEQTEXNIKES MEAETES A.E.
gdoulis@edafomichaniki.gr

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

Avdpéag ANAITNQZTOMOYAOZ, Ap. MoAITIKOG Mnxavikog, OudTIog Kabnyntng EMM
aanagn@central.ntua.grn

BaAia ZENAKH, Ap. MoAImikdg Mnxavikog, EAAOOMHXANIKH A.E.
vxenaki@edafomichaniki.gr

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

MéAog KwvoTavTivog IQANNIAHZ, MoAimikdg Mnxavikog, EAAOOMHXANIKH A.E.
kioannidis@edafomichaniki.gr
Ek36TNG XprioTo¢ TEATSANIOOS, Ap. MoAITIKOG Mnxavikdg, MANTAIA SYMBOYAOI MHXANIKOI E.[.E.
editor@hssmge.gr, ctsatsanifos@pangaea.gr
EEEEIM
Topéag MEWTEXVIKNAG TnA. 210.7723434
ZXOAH NMNOAITIKQN MHXANIKQN Tot. 210.7723428
EONIKOY METZOBIOY NOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,
MoAuTtexVveIOoUNoAn Zwypapou geotech@central.ntua.gr

15780 ZQrPA®0OY

IotooeAida www.hssmge.org (und KaTaokeun)

«TA NEA THXZ EEEEMM» Ekd0OTNG: XprioTtog Toatoavipog, TnA. 210.6929484, ToT. 210.6928137, nA-3I. ctsatsanifos@pangaea.gr,

editor@hssmge.gr, info@pangaea.gr

«TA NEA THZ EEEEMM» «avapTwvTal» Kal oTnv 1oTooeAida www.hssmge.gr
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