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Motorway Rockfill Embankments
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ABSTRACT: The construction of Rockfill Embank-
ments, although considered as a process of low diffi-
culty, it presupposes the compliance of the design
study with rigorous specifications. In this regard, a
meticulous and systematic method of construction is
required to ensure the optimum performance of this
type of geostructure. In this paper, some basic re-
quirements concerning the design and construction of
rockfill embankments, as well as some engineering
recommendations for a successful construction, are
presented and commented. Advantages and weak-
nesses of rockfill embankment, in comparison to the
traditional earthfill structures are also illustrated and
the relevant fields of application are defined. Finally,
a case study, dealing with the construction of a high
motorway geostructure, consisting of crushed rock
material at its lowest part and of reinforced earthfill
at the top, is briefly presented.
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Abstract. The constmction of Rockfill Embenkments. although considensd as a
poces of low difficulty, it presupposes the compliance of the design study with
rigomus specifications. In this regard, a meticulous and systematic method of
construction i required o ensure the opimum performuance of this type of
seostructure. In this paper, some basic mquements concerning the design and
consgruction of rockfill embankments, as well as some engineering recom-
mendations for a ssccessful construction, we presented and conmented,
Advantages and weaknesses of rockfill embankment. in comparison to the ra-
ditional earthfill structures are also illustrated and the relevamt fields of apphi-
cution are defined. Fimally, o case study. dealing with the construction of i high
molorway geosiniciume, consisting of crushed rock matenal o its lowest part and
of reinforced earthifill ot the top, is briefly presented.
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1. New webinar: Dr. Scott McDougall - "Landslide
Runout Analysis Current Practice and Challenges.”
- Launch date 10 December 2019 12:00pm GMT

To view Dr. McDougall's webinar please go to:
https://www.issmge.org/education/recorded-
webinars/landslide-runout-analysis-current-practice-and-
challenges

Previously recorded webinars are available from:
https://www.issmge.org/education/recorded-webinars

2. Tables of Giroud et al. (1972-1973)

The French Society (CFMS) is happy to announce the on-
line publication of "Tables pour le calcul des fondations par
Giroud et al. (1972-1973) - Edition numérique". Please go
to: http://www.geotech-fr.org/publications/tables-de-
giroud.

3. Proceedings from the XVI Pan-American Confer-
ence on Soil Mechanics and Geotechnical Engineer-
ing (XVI PCSMGE 2019) now available in open ac-
cess.

The Innovation and Development Committee of ISSMGE is
pleased to announce that through the initiative of Dr. Nor-
ma Patricia Lépez Acosta on behalf of the XVI PCSMGE Or-
ganizing Committee, the 356 papers from the proceedings
and the invited lectures volumes of XVI Pan-American Con-
ference on Soil Mechanics and Geotechnical Engineering
(XVI PCSMGE) held in Cancun, Mexico, on November 17-20,
2019 are available in the online library here:
https://www.issmge.org/publications/online-library

Detailed acknowledgements for the XVI Pan-American Con-
ference on Soil Mechanics and Geotechnical Engineering
(XVI PCSMGE) can be found on the ISSMGE online library
acknowledgements section.

4. ISSMGE Awards

Member Societies are hereby called to submit nominations
for ISSMGE awards for the 20 International Conference on
Soil Mechanics and Geotechnical Engineering to be held in

Sydney, Australia, in September 2021. Nominations should
be submitted to the Secretary General by the closing date
of 1 July 2020. For more information and guidelines for the
nomination of the various awards please click here.

5. TC Guidelines - update

An updated set of Guidelines for the ISSMGE Technical
Committees and Honour Lectures are now available from
the website -
https://www.issmge.org/filemanager/article/390/Guidelines
for ISSMGE Technical Committees revised Nov19.pdf

6. ISSMGE Online Library — Open Access.

The ISSMGE Online library
(https://www.issmge.org/publications/online-library) is in
continuous development - please note the following addi-
tions:

17th African Regional Conference on Soil Mechanics and
Geotechnical Engineering;

17th European Conference on Soil Mechanics and Geotech-
nical Engineering, Australia New Zealand conference series
back catalogue.

7. TC306 Geo-Engineering Education Survey - A
message from the Officers of TC306

Dear ISSMGE member,

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

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

You will find the questionnaire here:
https://www.surveymonkey.com/r/TC306

Best regards,
Marina Pantazidou and Michele Calvello
(Chair and Secretary of TC306)

8. Are We Overdesigning? A survey of international
practice

A joint initiative by the CAPG, the YMPG, TC2015 - Safety
and Serviceability and TC304 - Risk. The survey is intended
to assess the consistency of calculation models and design
methods for a variety of geotechnical structures, and where
possible, to compare the results with full scale tests and
reliability analyses. To participate in the survey please go
to https://www.issmge.org/news/are-we-overdesigning-a-
survey-of-international-practice.

9. Bulletin

The latest edition of the ISSMGE Bulletin (Volume 13, Issue
5, Oct 2019) is available from the website from:

https://www.issmge.org/publications/issmge-bulletin/vol-
13-issue-5-october-2019.

10.ISSMGE Foundation

The next deadline for receipt of applications for awards from
the ISSMGE Foundation is the 31% January 2020. Click here
for further information on the ISSMGE Foundation.

11.Conferences
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For a listing of all ISSMGE and ISSMGE supported confer-
ences, and full information on all events, including dead-
lines, please go to the Events page at
https://www.issmge.org/events.

ISSMGE Events

The following are events that have been added since the
previous Circular:

4TH EUROPEAN CONFERENCE ON PHYSICAL MODEL-
LING IN GEOTECHNICS - 15-03-2020 - 17-03-2020

Luled Technical University, Sweden; Language: English;
Organiser: Luled Technical University - Jan Laue; Contact
person: Per Gunnvard; Address: LTU Laboratorievagen;
Phone: +46920493582; Email: per.gunnvard@ltu.se; Web-
site: http://www.ltu.se/ecpmg; Email: jan.laue@ltu.se

SIXTH GEOCHINA INTERNATIONAL CONFERENCE
2021 - 19-07-2021 - 21-07-2021

NanChang, China; Language: English; Organiser: East Chi-
na Jia Tong University in Cooperation with Chinese Ministry
of Education, GeoChina Civil Infrastructure Association, Uni-
versity of Oklahoma; Contact person: Dr. Dar Hao
Chen; Address: Texas Transportation Institute; Email: d-

chen@tti.tamu.edu; Website:
http://geochina2021.geoconf.org/; Email:

geochina.adm@gmail.com

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

https://www.issmge.org/news/proceedings-from-the-17th-
european-conference-on-soil-mechanics-and-geotechnical-
engineering-available-in-open-access
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NMPOZEXEI2
FEQTEXNIKEz
EKAHAQZEIZ

Ma TIC NaAQIOTEPEG KATAXWPNTEIC NEPICCOTEPEG NANPOPOPIEC
unopoUv va avalntnBoulv oTa nponyoupsva TeUXn TOU «ne-
plod1koU» Kal OTIC NapaTiBEPEVEG IGTOOENIDEG.

WS2020 Winter School - From research to practice in
geotechnical engineering, 12 - 17 January 2020, Ascona,

Switzerland, https://geotechnics.ethz.ch/ws2020.html

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

Igs TC-B GEOREINFORCEMENT - GeoReinforcement Devel-
opments, Advancements, Durability, Performance and Inno-
vative Applications, 20 - 21 January 2020, Barcelona,
Spain, www.geosyntheticssociety.org/tc-reinforcement-tc-
barriers-workshops-in-barcelona

Igs TC-B GEOBARRIER - GeoBarrier Developments, Ad-
vancements, Durability, Performance and Innovative Appli-
cations, 22 - 23 January 2020, Barcelona, Spain,
www.geosyntheticssociety.org/tc-reinforcement-tc-barriers-
workshops-in-barcelona/#squelch-taas-tab-content-0-1

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

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

GeoAmericas2020 4% Pan American Conference on
Geosynthetics, 26-29 April 2020, Rio de Janeiro, Brazil,
www.geoamericas2020.com

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

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

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

ICED 2020 First International Conference on Embankment
Dams: Dam Breach Modeling and Risk Disposal, 5 — 7 June

2020 in Beijing, China, http://iced-2020.host30.voosite.com

EUROCK 2020 Hard Rock Excavation and Support, 13-19
June 2020, Trondheim, Norway, www.eurock2020.com

DFI Deep Mixing 2020, 15 to 17 June 2020, TBD, Gdansk,
Poland, www.dfi.org/DM2020

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

EGRWSE 2020 - 3™ International Conference on Environ-
mental Geotechnology, Recycled Waste Materials and Sus-
tainable Engineering, 18-20 June 2020, Izmir, Turkey,
www.egrwse2020.com

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

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

O3 D

IS-Cambridge

10th International Symposium
on Geotechnical Aspects of
Underground Construction in
Soft Ground

10" International Symposium on
Geotechnical Aspects of
Underground Construction in Soft Ground
29 = 30 June 2020, Cambridge, United Kingdom
www.is-cambridge2020.eng.cam.ac.uk

ISSMGE Technical Committee TC204 is hosting the 10th
International Symposium on Geotechnical Aspects of Un-
derground Construction in Soft Ground (IS-Cambridge
2020) to be held in Cambridge, United Kingdom from June
29th to July 1st, 2020.

TC204 of the ISSMGE was first established in 1989 as TC28
and has made major commitments towards collecting in-
formation concerning the geotechnical aspects of the de-
sign, construction and analysis of deep excavations, tunnels
and large underground structures in the urban environment.
The first symposium was held in New Delhi in 1994 and
eight more symposia were held in London (1996), Tokyo
(1999), Toulouse (2002), Amsterdam (2005), Shanghai
(2008), Rome (2011), Seoul (2014) and Sao Paulo (2017).
TC204 decided to hold a tenth in Cambridge in 2020. The
10th symposium will be organised by TC204 of ISSMGE and
the Geo-technical Research Group at the University of Cam-
bridge.

The IS-Cambridge 2020 symposium will include themes in
line with the terms of reference of TC204 such as tunnelling
in soft ground, deep excavations, field monitoring, physical
and numerical modelling, the effect of ground movements
on existing structures and mitigation measures. The sympo-
sium will act as a platform to disseminate the most recent
research and field developments in the design and construc-
tion of underground excavations in soft ground through
keynote lectures and technical presentations.
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Conference Themes
The themes for the Cambridge symposium, in line with the

terms of reference of Technical Committee TC204, are as
below.

Field case studies

Physical and numerical modelling of tunnels and deep
excavations in soft ground

e The effect of underground construction activities on ex-
isting structures

e Design and application of ground improvement for un-
derground construction

e Sensing technologies and monitoring for underground
construction in soft ground

e Ground movements, interaction with existing structures
and mitigation measures

e Seismic response of underground infrastructure in soft
ground

Contact us

Information provided by: ifm-events@eng.cam.ac.uk

3

16th International Conference of the International Associa-
tion for Computer Methods and Advances in Geomechanics
- IACMAG - CHALLENGES and INNOVATIONS in
GEOMECHANICS, 01-07-2020 + 04-07-2020, Torino, Italy,
www.symposium.it/en/events/2020/16th-international-
conference-of-iacmag?navbar=1

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

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

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

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

EUROGEO WARSAW 2020 7™ European Geosynthetics Con-
gress, 6-9 September 2020, Warsaw, Poland,
WWW.eurogeo?7.org

37" General Assembly of the European Seismological Com-
mission, 6 to 11 September 2020, Corfu, Greece,
www.escgreece2020.eu

6th International Conference on Geotechnical and Geophys-
ical Site Characterization “Toward synergy at site character-
isation”, 7 + 11 September, Budapest, Hungary, www.isc6-
budapest.com

CRETE 2020 7th International Conference on Industrial and
Hazardous Waste Management, 15" + 18" September
2020, Chania, Crete, Greece, http://hwm-
conferences.tuc.qgr.

(C- 4R -0)

27th European Young Geotechnical Engineers
Conference and Geogames
17 - 19 September 2020, Moscow, Russia
https://t.me/EYGEC2020

Organiser: Russian Society for Soil Mechanics, Geotechnics
and Foundation Engineering

Contact person: PhD Ivan Luzin
Address: NR MSUCE, 26 Yaroslavskoye shosse

Phone: +7-495-287-4914 (2384)
Email: youngburo@gmail.com

(C- 4R -0)

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

EUROENGEO 3Rf° EUROPEAN REGIONAL CONFERENCE OF
IAEG, 20-24 September 2020, Athens, Greece,
www.euroengeo2020.org

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

3rd International Symposium on Coupled Phenomena in
Environmental Geotechnics, October 29th - 30th, 2020,

Kyoto, Japan, https://cpeg2020.0rg

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

Fourth GeoMEast©2020 International Underground Struc-
tures Conference (IUSC), 8-12 November 2020, Cairo,

Egypt, http://underground.geomeast.org

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

O3 D

GeoAsia 2021

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

(C- 4R -0)
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MSL-2021

The 1st Mediterranean Symposium
on Landslides
SLOPE STABILITY PROBLEMS IN STIFF CLAYS
AND FLYSCH FORMATIONS
7-9 June2021, Naples, Italy

Topics

Landslides represent a relevant problem for most of the
countries overlooking the Mediterranean. This trivial consid-
eration should prompt researchers, professionals, and
stakeholders in this region to form closer relationships and
engage themselves in a continuous exchange of data and
ideas to find common strategies of landslide risk mitigation.

A common problem concerns the stability of slopes in hard
fissured soils, weak rocks and flysch deposits, which are
widespread all over the region, posing major problems to
the development of these areas.

It is evident that the behavior of such a wide and complex
class of materials, spreading across large areas in this cor-
ner of the world, cannot be interpreted simply through the
basic laws of the Soil or Rock Mechanics. With the goal in
mind of urging people living on the Mediterranean to join
their efforts, we decided to organize a Mediterranean Sym-
posium on Landslides (MSL) in Napoli in June, 2021, hoping
that this initiative will be the first of a series of similar peri-
odic events.

Sessions
I. Geological Setting, Triggers and Mechanisms
II. Investigations, Monitoring and Analysis

III. Remedial Measures, Landslide-Structure / Infrastructure
Interaction

Contact
Chairman of the Technical Committee:

Prof. Luca Comegna
Email: luca.comegna@unicampania.it

o3

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

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

(C- 4R -0)

LATAM 2021 - IX Latin American Rock Mechanics Symposi-
um Challenges in rock mechanics: towards a sustainable
development of infrastructure, 20-22 September 2021,
Asuncion, Paraguay, https://larms2021.com

3 European Conference on Earthquake Engineering &

Seismology, 19 - 24 June 2022, Bucharest, Romania,
https://3ecees.ro

3

The 8* international Conference on
Unsaturntad Saits, Milos Island, Gresce

UNSAT2022
8™ International Conference on Unsaturated
Soils
June or September 2022, Milos island, Greece
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ENAIAG®EPONTA -
2EI>MOI

YnoOaAdooia KaA®mdia ONTIK®V IVOV O pOAO OE-
ICHOYPAP®V

Ta kaAwdia onTIKWV IVOV, Td onoid HETAPEPOUV NANpPoPopi-
€G ME TN HOPO®M GwTOG, dev €ival kaAd POVO yia TO ypryopo
«KaTERaopa» apxeiwv, aAAa Kal yia TNV avixveuon CEIoH®V,
akoun kal yéoa otn 6ailacoa, avagepel To AME-MME. Epeu-
vNnTEG oTig HIA, yia npwTn ¢opd oTov KOOWOo, dokiuyaocav e
emiTuxia €va unoBaAdooio TNAENIKOIVWVIAKO KAA®WJIO OnTi-
KOV IVOV O£ pOA0 JIKTUOU CEIGHOYPAPWV.

H dokiun, nou £yive otov KOANo Tou MovTepel TnG KaAipop-
via oTov Eipnvikd Qkeavo, €dei&e 0TI Ta unoBaldcoia KaAw-
d1a oNTIK®V IVOV NpdyuaT pnopolv va avixveloouv OEIGHO-
UG kal priypaTa katw anod 1o BuBod, ouvenwg oto PEAAoOV Ba
pnopoUoav va a&ionoinBolv gupUTeEPa and Toug YEWAOYOUG
Kdl TOUG OEIGHOAOYOUG.

Aptos
Fault Zone
N

O1 gpeuvnTEG TWV navenoTnuiov KaAipdpvia-MnEpkAel kal
Paig Tou TeEag, kabBwg eniong Tou EBvikoU EpyaoTnpiou
MnépkAegi kal Tou EpeuvnTikoU IvoTitoUTou MBARI, nou €ka-
vav Tn oxeTIKN dnuoagieuon oTo nePIOdIkO «Science», avepe-
pav oTl, KaBW¢ Ta KaAwdia ONTIKWV IVOV anoTeAoUv MA£ov
€va naykoopio unoBaAdooio TnAenikoivwviakd dikTuo, Ba
BonBricouv PEANOVTIKG TOUC EMICTAMOVEG va PEAETOUV TOOO
TOouG unoBaAdacioug ogiopoUG, 600 Kal TIG OEIOHOYEVEIG YEW-
TEKTOVIKEG OOUEC BaBIa KATw ano Tn 6diacoa.

H véa Texvoloyia TnNG <«@WTOVIKAG OeIohoAoyiag»
(Distributed Acoustic Sensing), nou eival guaioBnTn akopn
Kal og aAAay£C TNG TAENG TwV vavouETpwV (OICEKATOUMUPI-
00TV TOU METPOU), XPNOIMOMOIEl TNV anooTOAn MNAAU®V
@WTOC AIlep yia va avixveUel g guvexn Baon TIC Napayik-
PEC KIVNOEIG KATA PAKOG TWV KAAWSIWV TWV ONTIKOV IVOV.

To TeTpanuepo neipapa otov KOANO Tou MovTepél YETETPEWE
€va KaAwdIo ONTIKWV VOV UAKOUG 20 XIAIOUETPpWV OTO 100-
dUvapo evog dikTUou 10.000 osiopoYPAPWV TOMOBETNHEVWV
oTo BuBO oeg BABog 100 peTpwv. O gpeuvnTEG aAvixveuaav
€vav oeIoPo PeyEBoug 3,5 BaBuwyV, KaBWG Kal ayvwoTa £wg
Twpa unoBaidaoaoia priypara. Eixe nponynBei avaloyo neipa-
Ha VoPpITEPA PETOG PE KAA®DIO ONTIKNAG ivag WRKoug 22 XIAI-
OUETPWV OTNV §Npa, kovTd oTo Zakpauevto TnG Kaiipopvia.

EAaxioTol ogI0HOYpAPOI UNAPXOUV CrHEPA OTIG BANACOEG TNG
Mg, Ye ouveneia To 70% TNG ENIPAVEIAC TNG va KNV d1aBETel
KaBOAoU aviXVEUTEG OEICUWV. «YNapxel TepdoTia avaykn yia
ogeiopoAoyia oto BuBo. OmolodnnoTe Opyavo, akOpn Ki av
KaAunTel povo €wg 50 XIAIOPETpa and Tnv akTh, Ba eival

noAU Xpnaoigo», dNAWOE 0 €nIKEPAANG £peuvnTiG NEIT Aiv-
TOEI.

To unoBaAdacaio kKaAwdio Nou XpnaolhonoIinénke yia To Npw-
Tonoplako neipapa, €ixe TonoBeTndei oTov BubBO TO 2009 Kal
METATPANNKE O€ OeIoPoypa®Ilko OikTuo oTn OIApKEId HIAG
ouvVTAPNONG NEPUOI, OTaV TEBNKE €KTOG TOU TNAEMIKOIVWVIA-
KoU JIkTUOU. «MpdkeiTal npaypaTikd yia pia €peuva ora ou-
vopa Tng osiopoAoyiag. Eival n mpwTn ¢opd nou KAamolog
Xpnoiponoinoe unoBaAdcoia kaAwdia ONTIKWV IVOV Yid vd
avixveUoel CEIOPIKG WKEavoypagikd OAPATA Kal va KAavel
aneikovion Twv unobaAdacoiwyv pnyHaTwy. ‘Eva ano ta TUPAd
onueia oTo oeIoPoyPaPIkd SIKTUO MAYKOOMIWG €ival akpIBwg
ol wKeavoi», TOVIoE 0 KABnynTNG Yewpuaoikng T¢ovabav ‘EiT-
o-OpavkAlv.,

O TeAIKOG OTOXOC TWV EPEUVNTWV €ival va XPnNoIKOMoIfcouV
TO NUKVO JIKTUO OMTIKWV IVWV GE OAO TOV KOOMO TOOO OTnv
Enpa 6000 kal otn Bdalacoa (navw anod O&ka ekaToppUpia
XINIOUETPA) WG €uaioBnTo kaTaypagpea Tng kivnong Tng 'ng
Kal €101KOTEPA TWV CEICHWY, 10iWC OTIC NEPIOXEC MOU £XOUV
eAeiyeig oeiopoypapwv. M’ autd, Ba akoAouBrioouv véa
NeEIPAPaTa Pe KaAwdia onTIKWV IVOV o HeyaAUTepa Badn kai
o€ enikAiviy BuBo.

(H KA©GHMEPINH, 02.12.2019,
https://www.kathimerini.gr/1054373/article/epikairothta/e
isthmh/ypo8alassia-kalwdia-optikwn-inwn-se-rolo-
seismografwn

AENTOUEPEIEG OTN CUVOPOUNTIKA ogAida Tou AME-MIE.
https://www.amna.gr/home/article/412361/Kalodio-
optikon-inon-egine-diktuo-seismografon-stin-Kalifornia

SUVOEOWOC YIa TNV €NIOTAMOVIKA dnuoagisuon:
https://science.sciencemag.org/cgi/doi/10.1126/science.aa
v5881)

Illuminating seafloor faults and ocean dynamics
with dark fiber distributed acoustic sensing

Nathaniel J. Lindsey, T. Craig Dawe and Jonathan B.
Ajo-Franklin

Marine observations with optics

Placing sensors on the seafloor is difficult, but a sensor
network has huge potential for observing processes occur-
ring both below and above the seafloor. Lindsey et al.
measured acoustic vibrations collected by attaching a laser
to the Monterey Accelerated Research System's subsea op-
tical fiber during a maintenance period (see the Perspective
by Jousset). Acoustic waves were monitored by changes in
laser light along the cable. The observations from just a few
days allowed mapping of an unknown fault system and de-
tection of several dynamic processes in the water column
above.

Abstract

Distributed fiber-optic sensing technology coupled to exist-
ing subsea cables (dark fiber) allows observation of ocean
and solid earth phenomena. We used an optical fiber from
the cable supporting the Monterey Accelerated Research
System during a 4-day maintenance period with a distribut-
ed acoustic sensing (DAS) instrument operating onshore,
creating a ~10,000-component, 20-kilometer-long seismic
array. Recordings of a minor earthquake wavefield identified
multiple submarine fault zones. Ambient noise was domi-
nated by shoaling ocean surface waves but also contained
observations of in situ secondary microseism generation,
post-low-tide bores, storm-induced sediment transport,
infragravity waves, and breaking internal waves. DAS am-
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plitudes in the microseism band tracked sea-state dynamics
during a storm cycle in the northern Pacific. These observa-
tions highlight this method’s potential for marine geophys-
ics.

(Science 29 Nov 2019: Vol. 366, Issue 6469, pp. 1103-
1107, DOI: 10.1126/science.aay5881,
http://www.sciencemag.org/about/science-licenses-journal-
article-reuse)
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Tsunami triggered by 2018 Anak Krakatoa
eruption reached 100 m (328 feet), new study
finds

New research shows that the fatal 2018 volcanic
eruption of Anak Krakatoa in Indonesia sent a tsuna-
mi at least 328 feet (100 m) high, which could have
resulted in widespread devastation had it traveled
on another path. The researchers say this study is
important for coastal communities living near volca-
noes as it is the first to show that such a big wave
could be generated by the 2018 Anak Krakatoa erup-
tion.

More than 400 people were killed in December 2018 when
Anak Krakatoa exploded and partially collapsed in the
ocean, unleashing a wave westward towards Sumatra island
which was between 5 to 13 m (16 to 43 feet) high when it
made landfall less than an hour later.

However, this new study from Brunel University London and
the University of Tokyo has shown that the calamity could
have been significantly worse had the wave that started
between 328 to 492 feet (100 to 150 m) went towards clos-
er shores.

L=15-2km p 228 m
A=100-150 m 4 \

2018 Anak Krakatoa
tsunami

Heidarzadeh et al. (2020), Ocean Eng 195
https://doi.org/10.1016/j.oceaneng.2019.106733

"When volcanic materials fall into the sea they cause dis-
placement of the water surface," said lead author Dr. Mo-
hammad Heidarzadeh, an assistant professor of civil engi-
neering at Brunel. "Similar to throwing a stone into a bath-
tub-- it causes waves and displaces the water."

He continued, "In the case of Anak Krakatoa, the height of
the water displacement caused by the volcano materials
was over 100 m (328 feet)."

The height of the wave immediately shrunk due to the joint
effects of gravity pulling the mass of water downward and
the friction created between the tsunami and the ocean
floor. It was still more than 262 feet (80 m) when it
slammed an uninhabited island nearby.

"Fortunately, nobody was living on that island," said
Heidarzadeh. "However, if there was a coastal community
close to the volcano-- say, within 5 km (3 miles)-- the tsu-
nami height would have been between 50 and 70 m
(164 and 230 feet) when it hit the coast."

As a context, Heidarzadeh cited the 1883 Krakatoa eruption
which produced a tsunami that hit land at a maximum
height of 42 m (138 feet), killing at least 36 000 at a time
when coastal areas were less populated.

Researchers used sea-level data from five locations near
Anak Krakatoa for the new analysis to justify computer
models that simulated the tsunami's movements-- from the
volcano's collapse to the landfall.

"The measurements were done by wave gauges operated
by the government of Indonesia," Heidarzadeh said. "We
used that real data to make sure that our simulations are
consistent with reality-- it's extremely important to validate
computer simulations with real-world data."

Indonesia is one of the countries in the world that are vul-
nerable to tremors and tsunamis. The nation was hit by two
deadly waves in 2018-- one was unleashed by Krakatoa and
one by a landslide off of Sulawesi coast that killed more
than 2 000.
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The movement of the tsunami wave following the volcano's
collapse. Image credit: Heidarzadeh, et al.

In the present, Heidarzadeh will be working with the Indo-
nesian Institute of Sciences (LIPI) and Agency for the As-
sessment & Application of Technology (BPPT) to map the
country's eastern ocean floor and develop a new tsunami
resilience plan, funded by The Royal Society.

Reference

"Numerical modeling of the subaerial landslide source of the
22 December 2018 Anak Krakatoa volcanic tsunami, Indo-
nesia" - Heidarzadeh, M. et al - Ocean Engineering -
DOI: 10.1016/j.0ceaneng.2019.106733

Abstract

The eruption of the Anak Krakatoa volcano (Indonesia) in
December 2018 produced a destructive tsunami with maxi-
mum runup of 13 m Kkilling 437 people. Since the occur-
rence of this rare tsunami, it has been a challenge as how
to model this tsunami and to reconstruct the network of
coastal observations. Here, we apply a combination of quali-
tative physical modeling and wavelet analyses of the tsu-
nami as well as numerical modeling to propose a source
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model. Physical modeling of a volcano flank collapse showed
that the initial tsunami wave mostly involves a pure-
elevation wave. We identified initial tsunami period of 6.3-
8.9 min through Wavelet analysis, leading to an initial tsu-
nami dimension of 1.8-7.4 km. Twelve source models were
numerically modelled with source dimensions of 1.5-4 km
and initial tsunami amplitudes of 10-200 m. Based on the
qualities of spectral and amplitude fits between observa-
tions and simulations, we constrained the tsunami source
dimension and initial amplitude in the ranges of 1.5-2.5 km
and 100-150 m, respectively. Our best source model in-
volves potential energy of 7.14 x 1013-1.05 x 1014 J
equivalent to an earthquake of magnitude 6.0-6.1. The
amplitude of the final source model is consistent with the
predictions obtained from published empirical equations.

(Julie Celestial / THE WATCHERS, December 7, 2019,
https://watchers.news/2019/12/07/tsunami-triggered-by-
2018-anak-krakatoa-eruption-reached-328-feet-100-m-

new-study-finds/)
Highlights

e [Initial tsunami wave is a pure-elevation wave based on
our physical modeling.

e The dominant tsunami period is 6.3-8.9min giving
tsunami length of 1.8-7.4 km.

e Final tsunami source has a length of 1.5-2.5km and
amplitude of 100-150m.

e Our model has energy of 7.14x10'3-1.05x 10%*)
equivalent to M 6.0 earthquake.

(https://www.sciencedirect.com/science/article/pii/S002980
1819308431?via%3Dihub)
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Diamonds Buried 400 Miles Below Surface
Could Explain Mysterious Earthquakes

What's driving Earth's deepest earthquakes?
Diamonds may hold answers.

The Cullinan diamond was mined in Premier Mine in South

Africa in 1905. The same mine has yielded superdeep dia-

monds, which could hold secrets to the quakes occurring in
the mantle's transition zone.

SAN FRANCISCO — Deep under Earth's surface, earth-
quakes rumble in the mantle's transition zone, the area that
divides the upper mantle from the lower. Liquid in the man-
tle is thought to play a part in driving those deep earth-

quakes, but until now, no smoking gun could prove that
fluid was present at those depths.

Now, scientists think they may have found evidence of fluid
in an unlikely place: inside superdeep diamonds.

While most diamonds crystallize at depths of 87 to 124
miles (140 to 200 kilometers), superdeep diamonds are
found as far as 373 to 497 miles (600 to 800 km) below the
surface. Inside these gems forged at depth are tiny flaws,
or inclusions, made by fluids. These flaws reveal that liquid
is likely flowing in the mantle layers where the diamonds
formed.

It's this liquid that interests scientists studying the deep
Earth, geochemist Steven Shirey, a senior research scientist
at the Carnegie Institution for Science in Washington, D.C.,
told Live Science at the annual meeting of the American
Geophysical Union (AGU). That's because the location and
movement of these fluids might be the key to understand-
ing deep earthquakes, Shirey said.

In new research, presented at the AGU meeting on Tuesday
(Dec. 10), Shirey and his colleagues modeled the move-
ment of fluid at depth using information about the spots
where these diamonds formed in the mantle.

In creating these models, the scientists are hoping to con-
nect the dots among fluid movement into the deep mantle,
diamond formation "and the physical rupture properties of
the rocks in that region" of the mantle-transition zone,
Shirey said. As a next step, researchers need to "relate the
currents of those fluids to deep-focus earthquakes," he ex-
plained.

Deep earthquakes are energetic, frequent and "a very inter-
esting manifestation of plate tectonics — kind of as deep as
we can see plate tectonics," Shirey said.

Just what happens at that frontier of plate tectonics "turns
out to be a very interesting planetary question," he said.

(Mindy Weisberger - Senior Writer / LIVESCIENCE, 16 De-
cember 2019, https://www.livescience.com/superdeep-
diamonds-earthquakes.html)

Deep Focus Earthquakes, Deep Slab Fluids, and
Superdeep Diamonds

Steven B Shirey, Lara S Wagner, Michael J Walter,
Peter E van Keken, Graham Pearson

Abstract

The mechanism to generate deep focus earthquakes that
occur in slabs in the mantle transition zone remains an un-
solved problem. While fluids are the likely cause of earth-
quakes at intermediate depths by fluid-related earthquake
tiggering, previous geochemical studies [1] and thermal
modeling [2] suggest substantial slab dehydration by the
transition zone. The role of fluids in deep earthquake gener-
ation depends critically on the ability of subducting slabs to
retain and transport fluids. We present a new analysis of
thermal structures of subducted slabs that reach transition
zone depths. We use published phase relations for
serpentinized peridotite and temperatures calculated at the
depth of the slab Moho (assumed to be 7 km below the top
of the slab). There is a remarkable correlation between the
absence of deep earthquakes in warm slabs that are pre-
dicted to dehydrate at shallow depths versus the presence
of deep earthquakes in cool slabs that are predicted to
transport water to the transition zone. Cool slabs retain
water in dense hydrous magnesium silicate phases until

TA NEA THZ EEEEI'M - Ap. 133 - AEKEMBPIOZ 2019

ZeAida 11



they stall in the transition zone, warm up, and dehydrate.
The presence of water-rich fluids in the transition zone is
confirmed by the superdeep diamonds that crystallize there.
These diamonds form in veins or cracks from supercritical
fluids or metallic liquids and have a subducted-slab affinity
based on their carbon isotopic compositions and inclusion
mineralogies [3]. Many inclusions either retain water or
display fluid jackets with water break-down products such
H, or CH4 [3]. The demonstrated presence of fluids in dia-
monds combined with a mechanism to transport and release
the water indicates that dehydration-related processes are
the likely cause of deep focus earthquakes. [1] Dixon et al.
(2002) Nature 420, 385-389. [2] van Keken et al. (2011)
JGR 116, B01401. [3] Pearson et al. (2014) Nature 507,
221-224; Smith et al. (2016) Science 354, 1403-1405;
Smith et al. (2018) Nature 560, 84-87.

(AGU100 FALL MEETING, San Francisco, California, 9-13
December 2019, V23H-0196,
https://agu.confex.com/agu/fm19/meetingapp.cqi/Paper/52
2475)
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time to spare and decided to do a quick survey over another
field. It turned out to be a good decision," Manuel Gabler,
an archaeologist with NIKU, said in a statement.

ENAIAGEPONTA -
FrEQAOrIIA

Radar Uncovers Viking Ship Buried on Norway
Farm

The remains of a Viking ship have been discovered on a
farm near a medieval church at Edgy, on the island of
Smgla, in Norway.

The ship, which is 52 to 56 feet (16 to 17 meters) long,
appears to be part of a burial mound, suggesting that it was
used to bury someone important, said its discoverers, ar-
chaeologists Manuel Gabler and Dag-@yvind Engtrg Solem,
both with the Norwegian Institute for Cultural Heritage Re-
search (NIKU).

They don't know if there is a skeleton or multiple skeletons
inside the boat.

The archaeologists used high-resolution georadar mounted
on a cart to make the discovery. In fact, it was almost by
chance they spotted the ship's outline.

The remains of a Viking ship that was 52 to 56 feet (16 to
17 meters) long were found near a medieval church at
Edgy, on the island of Smgla in Norway.

The ship dates back more than 1,000 years to the time of
the Vikings or even a bit earlier, Knut Paasche, head of the
Department of Digital Archaeology at NIKU and an expert
on Viking ships, said in a statement.

Radar images had enough resolution to make out what was
left of the fore and aft, which had been nearly destroyed in
the past by farming plows. The hull seems to be in good
shape, according to a news report by Ars Technica. The
radar also revealed the remains of two houses, likely part of
a Viking settlement, but the archaeologists aren't sure of
the structures' age. Archaeologists and local authorities
hope to do a larger survey of the area around the ship buri-
al. It's not certain when the ship itself will be excavated,
although it won't be done in the near future, said a spokes-
person for NIKU.

The ship was found near this medieval church by archaeolo-

gists using georadar mounted on a cart. The survey at Edgy was done as a collaboration between

St B 2 g Mgre and Romsdal County, Smgla municipality and NIKU.

a The Ludwig Boltzmann Institute for Archaeological Prospec-
tion and Virtual Archaeology helped develop the georadar
technology used in the survey.

(Owen Jarus - Live Science Contributor / LIVESCIENCE,
4.12.2019, https://www.livescience.com/viking-ship-
georadar-norway.html)

O3 D

The 'slow earthquakes' that we cannot feel may
help protect against the devastating ones

The georadar revealed two houses, highlighted here in or-
ange, near the ship. They are likely part of a settlement.

"We had actually finished the agreed-upon area, but we had

Earthquakes are sudden and their shaking can be devastat-
ing. But about 20 years ago, a new type of earthquake was
discovered. We cannot feel them, and geologists still know
very little about them, such as how often they occur.
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Unlike regular earthquakes, which can cause visible dam-
age, slow earthquakes cannot be felt at the Earth's surface.

Regular earthquakes occur when rock underground breaks
along a fault—a crack in the Earth's crust that commonly
forms a boundary between tectonic plates—and slips at a
speed of about a metre per second.

Previously, it was thought that unless there's an earth-
quake, faults move very slowly, at fingernail growth rate.
Then, better earthquake-detection instruments revealed
that there is a whole range of slip speeds in between. These
are known as slow earthquakes and can last days, months
or sometimes even years.

"Earth movement accelerates but it doesn't accelerate to
the point where it makes an earthquake that can be felt on
the surface," said Dr. Ake Fagereng, a geologist at Cardiff
University in the UK.

There are still many questions to be answered about slow
earthquakes though. How they happen, for example, still
isn't clear, as well as what the repercussions might be.

Dr. Fagereng and his colleagues are especially interested in
slow earthquakes' relationship to regular ones and the con-
ditions that give rise to these events, which they are inves-
tigating as part of a project called MICA. "If we can figure
that out, then we can hopefully also get at whether those
conditions can change so that an earthquake speeds up,"
said Dr. Fagereng.

In addition to drilling into an offshore area in New Zealand
that experiences slow earthquakes, the team has been visit-
ing regions in Japan, Namibia, Cyprus and the UK that
would have experienced them in the past. Since they occur
deep below the surface of the Earth, which is hard to study,
the researchers have chosen areas that were once at the
appropriate depths and conditions but have been brought to
the surface over time due to erosion and uplift.

"We are looking for structures that formed (as a result of
slow earthquakes) and what they tell us about how the
rocks accommodated that slip," said Dr. Fagereng.

Creep

Their theory is that slow earthquakes occur when creep—
tiny, continuous movements in a fault—accelerates
throughout the fault zone, which can be several kilometres
thick. Their field observations showed that a fault can be
made up of different rock types of varying strength, such as
solid basalt and granite and weaker clay-rich sediment.
They suspected that stronger rocks start to fracture as
creep speeds up due to weaker rocks moving around them
but couldn't explain exactly why.

TA NEA THZ EEEEI'M - Ap. 133 - AEKEMBPIOZ 2019

Using information from their fieldwork, they've now devel-
oped a mathematical model to reproduce their theory and
describe some of the physics behind it. A mixture of rocks
with different deformation styles—such as breaking or
bending—seems to be key. A proportion of creeping weak
rock is required, as well as locally high enough pressure to
cause some rock to rupture.

"A possibility for these slow earthquakes is that you have a
thick creeping zone with embedded stronger (rock) bits,"
said Dr. Fagereng.

The team is planning to follow up with more field observa-
tions to refine their model. They still can't explain why slow
earthquakes occur at particular locations, for example, and
why they are much more predictable than regular earth-
quakes, often occurring at set intervals.

Dr. Fagereng thinks that findings from the project could
help improve earthquake and tsunami forecasting. Last
year, researchers found the first evidence of a slow earth-
quake preceding a regular earthquake in an area west of
Fairbanks, Alaska, in the US. But the link between the two
types of tremors isn't well understood. In some cases, slow
earthquakes could also alleviate stress that would otherwise
build up and cause a larger earthquake.

"We're hoping to get somewhere on what the relation is
between slow earthquakes and regular earthquakes," said
Dr. Fagereng. "And then that could potentially feed into
models for what size earthquake you can get in different
regions."

Lab experiments could also shed light on the physics of slow
earthquakes. Dr. Nicolas Brantut from University College
London in the UK and his colleagues are using bespoke ma-
chines that can deform rock samples at high pressures and
temperatures to mimic conditions deep below the surface of
the Earth.

Exposed areas of rock on Kyushu Island, southern Japan,
are among those being studied by researchers for evidence
of past slow earthquakes.

Brittle-plastic transition

His team is particularly interested in the brittle-plastic tran-
sition, a region about 10 to 15 kilometres below the surface
where the behaviour of rocks changes. Above this zone they
are brittle, whereas beneath it they flow due to the high
temperature and pressure which increase with depth. "The
brittle part is where you have earthquakes," said Dr.
Brantut.

However, slow earthquakes seem to occur in the brittle-
plastic zone, based on seismological observations. In many
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cases, they also take place at the same temperature and
pressure conditions found in this region. But so far, slow slip
events have typically been modelled based on the frictional
forces at a fault without taking into account the peculiarities
of the brittle-plastic transition zone where rocks start to
flow.

"The interactions between friction mechanisms and plastic
flow mechanisms are not understood well enough to rule
them out as mechanisms for slow earthquakes," said Dr.
Brantut.

As part of the RockDEaF project, Dr. Brantut and his team
are investigating the motion of rocks at the brittle-plastic
transition. They are replicating the conditions in this region
on pieces of rock centimetres long to see whether they frac-
ture or flow. "We want to understand how these mecha-
nisms compete with each other," said Dr. Brantut.

Simulating

So far, the team has examined the brittle-plastic transition
by simulating a fault in the Earth's crust in a block of mar-
ble. They investigated the behaviour of the rock at different
pressures and were expecting to find a sharp transition be-
tween brittle and plastic behaviour.

However, they were surprised to find that both behaviours
occurred simultaneously under a wide range of pressure
conditions. "This is something that I think nobody has real-
ised before," said Dr. Brantut. "The fact that we can have
both friction and deformation in a continuum at the same
time."

Dr. Brantut thinks that results from the project could help
pin down where slow earthquakes could occur by determin-
ing the conditions and properties of rock that are required.

But they could also provide new clues about the depths at
which regular earthquakes originate. Temperature below
the surface of the Earth increases as a function of depth,
which is typically an increase of 10°C to 40°C per kilometre
in the crust. An earthquake's lowest point of origin is
thought to coincide with depths that reach 600°C, since
rocks become supple when they surpass this temperature
and therefore can't fracture and generate an earthquake.
However better understanding of the transition in rock be-
haviour should help determine if temperature is the decid-
ing factor.

"We should understand more about what really controls how
deep we can expect earthquakes to propagate," said Dr.
Brantut.

(Sandrine Ceurstemont, Horizon: The EU Research & Inno-
vation Magazine December 10, 2019,
https://phys.org/news/2019-12-earthquakes-
devastating.html)
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Mnopei va npoBAe®Oei pia ékpnEn n@aioTteiou;

To epwTtnua nou yevvdral eivar 1o €8ng: Mnopouue, kai av
vai og roio Babuo, va npoBAEnouls Lia ekpnén neaioTeiou
kar To néoo ooBapn Ba eivar autn;

ZUVOAIKG 6 avBpwnol €xouv xacel Tn (W TOUG, EVQ OKTW
eEakoAouBoUv va ayvoouvTal -Kal cUPPWVA PE TNV AOTUVO-
pia eival mBavoTaTta vekpoi- T OTIYHA Nou NePIOoOTEPOI anod

30 TpaupaTioTnkav and Tnv €kpnén Tou NQAloTEioU ToUu Vvn-
olou [oudiT, To onoio €ival €va and Ta nio evepyd Tng Neag
ZnAavdiag.

H AioTta Twv vekpwv 8a pnopoloe va gival Katd noAu pIkpo-

TeEpn, €av OTO onueio dev BpiokovToucav ToupioTeg. O1 ev
AOYw ToupioTeg BpiokovTav ekei, napd Tnv npdoPartn auvén-
on Tou dpacTnpIdTNTAG TOU NPAIoTEIoU.

QoTd00, N NpwbuUNoupyog TNG xwpag Tlacivra ApvTepv dn-
AWOE OTI UNApPYXOUV EPWTAMATA MOU MpEMEl va anavrnbouv
Kal 0TI N KUBepvnon Ba €peuvnoel TO NEPIOTATIKO

MaAioTa, oUPewva Pe Tonika MME, Tig TeAeuTaieg €BOoudadeg
unnpxav nposidonoinTika onuadia. Tov NEPAcPEVO Wnva To
eninedo ouvayeppoU yia To v AOYyw ngaioTelo au&nbnke oe
«UETPIA €WG auEnuévn n@aicTEIakn avaTapaxn».

Map'O6Aa auta n aueon €kpnén Tou N@aicTeEiou Qaiveral &-
niace TIG ApXEG... oTov Unvo.

‘ETO1 TO EPpATNHA NoU yevvaTal gival To €§nG: Mnopou-
HE, Kal av val o€ noio Baduo, va npoBAENOUHE HIa €K-
pn&Nn ngaioTeiou kai To Nn6co gofapn Oa eival auTh;

TO OUYKEKPIPEVO €pWTNHA dev Pnopei va anavtnBei pe éva
«vam n &va «oxi».

AuTO d10TI €ival napa noAU dUokoAo va yvwpiloupe noTe Ba
pnopoloe va oupBei pia €kpngn, €101k 0TAv €va neaioTeio
£xel unap€el adpaveg yia NoAAa xpovia.

Ano TNV aAAn NAgupda, unapxouv kanoia onuadia nou unode-
IKVUOUV OTOUG €nIoTAPOVEG OTI... KATI oupBaivel. Mpokeital
yia moavouc oeiopoUc Kal EKNOPNEG AEPiwV.

MNa napadeiypa, €va onuadl, To onoio 6a €kave Toug €nICTH-
HoVEG va kpoUouv Tov kwdwva Tou Kivduvou, €ival va napa-
TNPACOUV MIia au€nueévn ekpor| aspiou and TIGC NPAIOTEIAKES
OnEG.
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QoTO00 Kal nahl ival oxeddv aduvaTto va npoBAspBsei av n
€kpn&n 6a cupBei o€ pia wpa, og éva priva rn akdpa kai NoAu
apyoTepa.

O XpoVIkOG opifovTag pnopei va yivel Aiyo nio Eekabapog 600

nepioodTepa dedoPEVA €XOUV Ol NPAICTEIOAOYOI Yid £va Ouy-
KEKPIUEVO NPaAioTEIO.

Ma kaAf pag Tuxn Ta nepIoooTEPA n@aioTeia Teivouv va di-
VOUV auTEG TIG evOeifeic eBOONAdEG 1 akOPa Kal PAVEG MpIv
pia miBavn ekpnén. QoTdoo, UNAPXOUV KAl OPIOHEVEG EKpNEE-
I nou gival noAU nio EaQVIKEG Kal anpoadoKNTEG.

Eivai, eniong, noAU OUOKOAO va €EPEUVNOOUPE TIG EKPREEIG
oTav Ta ngaioTeia £Xouv napayeivel adpavn yia noAu peya-
Ao XpovIkO 31doTnMa f ATav evepya npiv anod Tnv €loaywyn
TNG ouyxpovng TexvoAoyiag napakoAoubnong.

To 1991, nepinou 5.000 {wég owBnkav WETA and €VTOAn
EKKEVWONG TNG NEPIOXNG YUpw and To 0pog Pinatubo oTig
dININnivec.

MNa va napBei n andpaon eKKEVWONG Kal anopdkpuvong T0-
ooU KOOMOU XPEIAoTNKE va napakoAoubroouv Tnv au&avo-
pevn dpacTtnpioTnTa yia nepinou 10 €BdoNAdEG, OTIC OMOIES
nepiAappavovTav pia oeipa PIKPOTEPWV EKPREEWV.

‘Hrav pia and Tig peyaAUTePEG ekPREEIG TOU NEPACHEVOU AIW-
va.

e GAAEG MEPINTWOEIC, WOTOCO, ONWG N £€kpn&n Tou Mount

Ontake otnv Ianwvia 10 2014, npbe 1600 EAPVIKA Nou dev
npoAaBe va onuavel kKav ouvayepuoc.

) »l ;19 6:00/2:15

Video: Japan volcano shoots rock & ash on Mount Ontake -
BBC News
https://www.youtube.com/watch?time continue=4&v=aQtk

olLxgUNQ&feature=emb logo

(Rescue teams in Japan have resumed their search for sur-
vivors of a volcanic eruption on Saturday. At least 31 people
are believed to have died when Mount Ontake shot plumes
of rock and ash into the air. Hundreds of hikers were on the
volcano at the time of the eruption. Most walked down to
safety but others were trapped. Rupert Wingfield-Hayes
reports.)

MapaAAnAa, unnp€av kal Qopéc nou avOpwnol anopakpuv-
Bnkav ackona and pia nNePIOXn, eV TeAIKA Jev €yIve Kapia
€KPNEN.

SUUNEPACHATIKA, N ANOTEAECUATIKOTNTA TWV €OVIKOV opya-
VIOU®WV napakoAouBnong neaioTeiou NoikiAel avaloya pe To
€ninedo T000 TwWV NOPwWV, 0G0 KAl TN EUNEIPOYVWHOTUVNC.

(Mavog KaiooapaTog / in.gr, 11 AskeuBpiou 2019,
https://www.in.gr/2019/12/11/tech/mporei-na-provlefthei-
mia-ekriksi-ifaisteiou/)

O3 D
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Anak Krakatau Volcano Incredible Drone Footage
after Collapse & Major Eruption

N

@EarthUncutTV.

https://www.youtube.com/watch?time continue=35&v=I-
3A4GR-VnU&feature=emb logo

ENAIAG®EPONTA -
NMEPIBAAAON

Global Temperature Trends From 2500 B.C. To
2040 A.D.

Cliff Harris‘Y and Randy Mann(?
M Climatologist @ Meteorologist

Until late 2006, global temperatures were more than a de-
gree Fahrenheit warmer when compared to the 20th Centu-
ry average. From August of 2007 through February of 2008,
the Earth's mean temperature dropped to near the 20
Century average of 57 degrees. Since that time, land and
ocean readings have rebounded to the highest levels in rec-
orded history in 2016 with a temperature of 58.69 degrees
Fahrenheit. For 2017, the global temperature was 58.51
degrees Fahrenheit.

We, Climatologist Cliff Harris and Meteorologist Randy
Mann, believe in rather frequent climate changes in our
global weather patterns. Geologic evidence shows our cli-
mate has been changing over millions of years. The warm-
ing and cooling of global temperatures are likely the result
of long-term climatic cycles, solar activity, sea-surface tem-
perature patterns and more. However, Mankind's activities
of the burning of fossil fuels, massive deforestations, the
replacing of grassy surfaces with asphalt and concrete, the
"Urban Heat Island Effect" are likely creating more harmful
pollution. Yes, we believe we should be "going green"
whenever and wherever possible.

Our planet seems to be in a cycle of constant change. Ac-
cording to an article by the National Oceanic and Atmos-
pheric Administration (NOAA) on Climate.gov in August,
2014, our planet likely experienced its hottest weather mil-
lions of years ago. One period, which was probably the
warmest, was during the Neoproterozic around 600 to 800
million years ago. Approximately 56 million years ago, our
planet was in the Paleocene-Eocene Thermal Maximum as
global mean temperatures were estimated as high as 73
degrees Fahrenheit, over 15 degrees above current levels.
Ocean sediments and fossils indicate that massive amounts
of carbon dioxide were released into the atmosphere.

By contrast, evidence shows there have been at least five
major ice ages on Planet Earth. One of the most well-
documented and largest, occurred from 850 to 630 million
years ago, is called the Cryogenian period. Glacial ice
sheets likely reached all the way the equator producing a
"Snowball Earth." Scientists believe that this massive ice
age ended due to increased underground volcanic activity
and, perhaps, a much warmer solar cycle.

One reason scientists believe that the Earth's temperature
reached a record level in 2016 was the very strong El Nino
in the waters of the south-central Pacific Ocean that formed
in 2015. El Nino is the abnormal warming of ocean waters
that often leads warmer air temperatures and less snowfall
during the winter seasons.
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GLOBAL TEMPERATURES (2500 B.C. TO 2040 A.D.)
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In 2007-08, a moderately strong La Nina, the cooler than
normal sea-surface temperature event, combined with ex-
tremely low solar activity (storms on the sun), resulted in a
period of global cooling and record snowfalls across many
parts of the northern U.S., Europe, Asia and the Former
Soviet Union. The same type of situation, perhaps more
severe, could occur again in the early 2020s, especially if
we see a strong La Nina combined with very low solar activ-

ity.

Climate scientists are not completely certain why ocean
waters suddenly warm up and cool down over a period of
months or years. The warming of sea-surface temperatures
may be due, at least in part, to increased underwater vol-
canic activity. Researchers are constantly finding new ac-
tive underwater volcanoes and thermal vents that may be
contributing to the warmer temperatures.

Recently, scientists discovered at least three to six times
more heat-spewing thermal vents along the seafloors where
tectonic plates are pulling apart. In 2003, at least nine hy-
drothermal vents along the Gakkel Ridge in the Arctic Ocean
were found. Arctic ice has been melting at a steady pace in
recent years and may be due to the warmer than normal
ocean waters. In April 2015, an underwater volcano known
as the Axial Seamount, about 300 miles off the coast of
Oregon, erupted for a month and added 88 billion gallons of
molten rock to the ocean floor.

Since the 1950s, data suggests that ocean temperatures
have been getting warmer. According to research at the
University of Alabama in 2013, climate models indicate “a
natural shift to stronger warm El Nino events in the Pacific
Ocean might be responsible for a substantial portion of the
global warming recorded during the past 50 years.”

By contrast to the Arctic ice melt, glaciers have been thick-
ening in Antarctica's eastern interior. That portion of the
continent was experiencing increased snowfall and had a
gain of about 100 billion tons of ice per year from 1991 to
2008. But, there has been loss of glacier mass in Antarcti-
ca's western region.

From the late 1940s through the early 1970s, a climate
research organization called the Weather Science Founda-
tion of Crystal Lake, Illinois, determined that the planet's
warm, cold, wet and dry periods were the result of alternat-
ing short-term and long-term climatic cycles. These re-
searchers and scientists also concluded that the Earth's ev-
er-changing climate likewise has influenced global and re-
gional economies, human and animal migrations, science,
religion and the arts as well as shifting forms of government
and strength of leadership.

Much of this data was based upon thousands of hours of
research done by Dr. Raymond H. Wheeler and his associ-
ates during the 1930s and 1940s at the University of Kan-
sas. Dr. Wheeler was well-known for his discovery of vari-
ous climate cycles, including his highly-regarded "510-Year
Drought Clock" that he detailed at the end of the "Dust
Bowl" era in the late 1930s.

One of the most recent cold periods was "The Little Ice
Age," a 500-Year plus span that extended from the early
1300s to the mid 1800s. During that time, there was little
solar activity, or solar storms, which scientists refer to as
the “Maunder Minimum.” There were also numerous volcan-
ic eruptions in the 1800s like Krakatoa and Mt. Tambora. In
1815, Mt. Tambora has a major eruption which was the
largest recorded one in human history. The explosion sent
thousands of tons of ash and dust into the atmosphere re-
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sulting in the lowering of Earth's temperature by several
degrees and numerous extremes. The event also led to a
"year without a summer" in 1816 across parts of northern
Europe and U.S. as snow was reported in each month of the
year, including the summer season.

During the early 1970s, our planet was in the midst of a
colder and drier weather cycle that led to concerns of an-
other "Little Ice Age." Inflationary recessions and oil short-
ages led to rationing and long gas lines at service stations
worldwide. Since that time, global temperatures have
steadily climbed to the levels they are today. But, there
were several interruptions of this global warming cycle. In
June, 1991, Mt. Pinatubo erupted in the Philippines leading
a temporary drop of about one degree of the Earth's aver-
age temperature. In the late 2000s, a strong La Nina and
very low solar activity helped to send our planet's average
temperature down to near the 20" Century average of 57
degrees before rebounding in the early 2010s.

The Weather Science Foundation also predicted, based on
these various climate cycles, that our planet would turn
much warmer and wetter by the early 2000s, resulting in
general global prosperity. They also said that we would be
seeing widespread weather "extremes." There's little doubt
that most of their early predictions came true.

In 2016 alone, data from NOAA shows that over 200,000
heat, cold and precipitation records were broken across the
globe. Nearly 60 percent of the records were warm, about
28 percent were precipitation and snow and the rest were
cold. However, in early 2017, some of the coldest weather
in recorded history was seen across northern U.S., Europe,
Asia and Siberia in Russia where one station in early Janu-
ary 2017 went to -81 degrees Fahrenheit.

Dr. Wheeler also discovered that approximately every 102
years, a much warmer and drier climatic cycle affects our
planet. The last such "warm and dry" peak occurred in
1936, at the end of the infamous "Dust Bow!" period. During
that time, extreme heat and dryness, combined with a mul-
titude of problems during the "Great Depression," made
living conditions practically intolerable.

Assuming we get a new and very strong cooler La Nina sea-
surface temperature pattern along with extremely low solar
activity, we may see a brief cool down of the Earth's tem-
perature around the early 2020s. The next “warm and dry”
climatic phase is scheduled to arrive in the early 2030s,
probably peaking around 2038. It's quite possible we could
see an average global temperature near 60 degrees, as-
suming there isn't a major volcanic eruption to disrupt this
cycle.

Based on current data, this new warmer cycle could produce
even hotter and drier weather patterns than we saw during
the late 1990s and early 2000s. We also believe that our
prolonged cycle of wide weather “extremes,” the worst in at
least 1,000 years, will continue and perhaps become more
severe in the years to come.

We should remember, that the Earth's coldest periods have
usually followed excessive warmth. Such was the case when
our planet moved from the Medieval Warm Period between
900 and 1300 A.D. to the sudden “Little Ice Age,” which
peaked in the 17th Century. Since 2,500 B.C., there have
been at least 78 major climate changes worldwide, including
two major changes in just the past 40 years. In terms of
upcoming cooling and warming periods, only time will tell.

Global temperature chart was complied by Climatolo-
gist CIliff Harris that combined the following re-
sources:

"Climate and the Affairs of Men" by Dr. Iben Browing.
"Climate...The Key to Understanding Business Cycles...The

Raymond H. Wheeler Papers. By Michael Zahorchak
Weather Science Foundation Papers in Crystal Lake, Illinois.

(March 10, 2018,
http://www.longrangeweather.com/global temperatures.ht

m?fbclid=IwAR2cdKr8vXx4qW6012s4AW9b71bN4zb6CUHw
4sW-EwWsymmoPr3i0ghEZsQ)

ENAIAG®EPONTA -
AOINA

An Obituary to Common Sense

Today we mourn the passing of a beloved old friend, Com-
mon Sense, who has been with us for many years.

No one knows for sure how old he was, since his birth rec-
ords were long ago lost in bureaucratic red tape. He will be
remembered as having cultivated such valuables lessons as:

- Knowing when to come in out of the rain;
- Why the early bird gets the worm;

- Life isn't always fair;

- And maybe it was my fault.

Common sense lived by simple, sound financial policies
(don’t spend more than you can earn) and reliable strate-
gies (adults, not children, are in charge).

His health began to deteriorate rapidly when well-
intentioned but overbearing regulations were set in place.
Reports of a 6-year-old boy charged with sexual harass-
ment for kissing a classmate; teens suspended from school
for using mouthwash after lunch; and a teacher fired for
reprimanding an unruly student, only worsened his condi-
tion.

Common Sense lost ground when parents attacked teachers
for doing the job they themselves had failed to do in disci-
plining their unruly children.

It declined even further when schools were required to get
parental consent to administer sun lotion or an aspirin to a
student; but could not inform parents when student became
pregnant and wanted to have an abortion.

Common Sense lost the will to live as the churches became
businesses; and criminals received better treatment than
the victims.

Common Sense took a beating when you couldn’t defend
yourself from a burglar in your own home and the burglar
could sue you for assault.

Common Sense finally gave up the will to live, after a wom-
an failed to realize that a steaming cup of coffee was hot.
She spilled a little in her lap, and was promptly awarded a
huge settlement.

Common Sense was preceded in death,
- by his parents, Truth and Trust,

- by his wife, Discretion,

- by his daughter, Responsibility,

- by his son, Reason.

He is survived by his 5 stepchildren;
- I Know My Rights

- I Want It Now

- Someone Else Is To Blame

- I'm A Victim
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- Pay Me For Doing Nothing

Not many attended his funeral because so few realized he
was gone. If you still remember him, pass this on. If not,
join the majority and do nothing).

(An Obituary printed in the London Times - aAleUTnke ano
Tnv Mapidavva Toatoavigou).

If you fail, never give up
because EA.L.L means,

“ First Attempt In Learning”.
End is not the end, in fact E.IN.D
means, “Effort Never Dies”.
If you get No as an answer,
remember N.O means,

“ Next Opportunity”.

So let’s be positive.

Dr. A.P.]J. Abdul Kalam of feel LIFE
Read more quotes from A.P.]J. Abdul Kalam
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“To avoid the shortcomings associated
with present practice requires first of
all expert translation of the findings of
Geology into physical and mechanical
terms. Next it requires the evaluation
of the existing geologic conditions;
and finally to assume for the design of
the structure the most unfavourable
possibilities.

Terzaghi 1929

“The understanding of real behaviour is
more important than accurate calculation

. Better prediction ... is only possible
when reality is modeled.”

Peter Vaugham
34th Rankine Lecture, 1994

(and Tnv napouciacn Tou OpoéTIHOU KadnynTtou EMM
MauAou Mapivou oTnv ouvedpia katd Tnv OlAdpKeld
Tou 8ou MaveAAnviou Zuvedpiou MewTeXVIKAG Mnxavi-
kNG EAAOOMHXANEYOMENOI I'A AEKAETIEY)
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The Bishop Method:

The life and achievements of
Professor Alan Bishop, soil
mechanics pioneer

Laurie Wesley

Bishop is undoubtedly one of the
most widely-known names in the
soil mechanics, or geotechnical
engineering, community today, alongside the founding
father', Karl Terzaghi. This is mainly due to the method
Bishop devised for estimating the stability of soil slopes; it
became known as The Bishop Method and immortalised his
name. However, Bishop's contributions to the development
of soil mechanics were far wider and of greater significance
than his slope stability “method'. His colleague, Professor
Skempton, makes this very clear in his contribution to the
Bishop eulogy published in Geotechnique in 1988.

...It was a great privilege and the best of good luck to be
associated for nearly 40 years with one of the finest intel-
lects in our subject ... his work in this field brought about a
highly beneficial revolution in soil mechanics... He was loved
and respected by his numerous students... Through them
and the strict but friendly criticism of his colleagues' work,
and his own important contributions, he exerted a unique
influence.

Bishop began his career in 1943 when the new soil mechan-
ics world was still grappling with the fundamental issue of
soil shear strength. Even the great Terzaghi had not sorted
this out. Bishop applied himself immediately to this problem
and by the mid 1950s had largely solved it. He published his
findings in 1960 in a paper co-authored with Lauritz
Bjerrum. This established the parameters to be determined
by triaxial testing and the two methods of analysis in use
today. This was undoubtedly Bishop's most influential pa-
per.

In the eyes of many people Bishop did not receive the
recognition he deserved during his lifetime, and indeed has
not received since. However, The Bishop Method makes it
clear just how influential and important Bishop's contribu-
tions were to soil mechanics. The book comprises three
parts:

Part 1 - the story of Bishop's life, emphasising his particular
problem-solving skills

Part 2 - his contribution to soil mechanics in some detail, of
particular interest to anyone with a technical/professional
perspective

Part 3 - articles by past students and others who knew him
which together paint a fascinating picture of the man

(Whittles Publishing, 06.06.2019)
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International Journal of'Geeengineering Case Histories

Journal of the International Society for Soil Mechanics and Geotechnical Engineering

An official journal of the International Society for Soil
Mechanics and Geotechnical Engineering
www.geocasehistoriesjournal.or ub/issue/view/4
4

KukAhogpopnoe To Volume 5, Issue 2, Tou International Jour-
nal of Geoengineering Case Histories pe Ta napakdtw nepie-
XOMeva:

o Electrical Resistivity at Internal Erosion Locations in Lev-
ees, Stacey Tucker-Kulesza, Cassandra Rutherford,
Michelle Bernhardt-Barry

e Forensic Analysis of Levee Failures: The Breitenhagen
Case, Job J. Kool, Willem Kanning, Torsten Heyer, Cris-
tina Jommi, Sebastiaan N. Jonkman

e Geotechnical Observations of Dams Failed During the
2015 Historic Flooding in South Carolina, Inthuorn
Sasanakul, Sarah L. Gassman, Charles E. Pierce, William
Ovalle-Villamil, Ryan Starcher, Emad Gheibi, Mostaqur
Rahman

(C 4 -0

Geo-Trends Review
A Crowdsourcing Magazine for the Geotechnical Engi-
neering Community - Issue #9 - NOVEMBER 2019
https://www.mygeoworld.com/geotrends/issues/9-
november-2019

(C 4 -0
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ITA@ news

ita/ |ta -news/

KukAo@opnaoe To Teuxog 70, AskeuBpiou 2019 tng ITA pe Ta
napakaTw MePIEXOUEVA:

e MESSAGE FROM JINXIU (JENNY) YAN, ITA PRESIDENT

e 2019 ITA TUNNELLING AWARDS: WINNERS AN-
NOUNCED

e WTC 2020: Early Bird Registration Extended

e CELEBRATION OF WORLD TUNNEL DAY

e Training session organised in Kenya for World Tunnel
Day

e 2nd National Tunnelling and Underground Space Confer-
ence - Ankara-Turkey

e ETS celebrating World Tunnel Day with a conference &
exhibition

e ITA Lifetime Achievement award 2019 Video

A successful first meeting of European tunnelling profes-

sors

Phd students gather in Turin

ITA Publication 2019

Read the latest issue of our ITA-CET newsletter!

ITA-CET is pleased to announce that issue 11 of its

newsletter is now available files/ITA-

CET Newsletter Issue 11 December 2019.pdf.

e Join our free Webinar on shaft construction

e II International Conference "Polish Tunnel Forum"

e ITA - AITES Workshop 2020: HOW URBAN UNDER-

GROUND SPACE CAN CONTRIBUTE TOWARDS ACHIEV-
ING THE GLOBAL GOALS FOR SUSTAINABLE DEVELOP-
MENT

O3 D

ITACET

Foundation

Foundation for Education and Training on
Tunnelling and Underground Space Use

Newsletter #31
December 2019

https://www.itacet.org/sites/default/files/Newslett
er%20%2331.pdf

KukAopopnoe 1o Telxog #31 (AekeuBpiou 2019) ToOU
ITACET Foundation Newsletter pye Ta napakdaTtw MepPIEXOME-
va:

e President’s address
e Editorial: A message from the ITA President
e Training session reports:
— Introduction to tunnelling — From design to construc-
tion
— The main tunnelling processes
— Tunnelling 4.0: New technologies and automation
- WTC2019: Communication and stakeholder engage-
ment
- WTC2019: Tunnellinh 4.0
e Forthcoming sessions
— Tunnelling 4.0 and Intelligent Construction
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— Innovations in Tunnelling — Geotechnical Engineering

and Project Management
e Other events in preparation

— Switzerland: "TBM Pilot training" - Date to be con-
firmed

- Brazil: "Innovations in Tunnelling" - Date to be
confirmed

— Chile: "Mechanized tunnelling and shafts" -
Date to be confirmed

- Colombia: "Mechanized Tunnelling" - Date to be
confirmed

— India: "Structural use of fibre reinforced con-
crete in precast segments” - Date to be con-
firmed

- Mexico: "Underground Urban Facilities" - Date
to be confirmed
— Thailand: "Contractual practices" - Date to be
confirmed
e Foundation scholarship recipients
e Other news
— TBM driver certification scheme
— The ITACET Foundation ‘Private Area’
— Obituary - Sherif Wissa Agaiby
— Professor Pelizza and AFTES honoured with the2019
ITACET Awards

(C 4 -0

[Issue 11

— Newsletter
&) TA-CET [

In this issue

CET Newsletter Issue 11 December 2019.pdf

KukAho@opnoe 1o 11° TeUxog - AekepBpiou 2019 Tou ITA-
CET Newsletter pe Ta napakdTw nepiexopeva:

¢ Another 300 trainees across the globe

e The ITA-CET Steering Board meets in Turin

e TBM driver certification scheme

e Bringing together European tunnelling academia

FOR MORE INFORMATION

http://www.ita-aites.org/en/wg-
committees/committees/ita-cet

ita-cet.secretariat@developpement-durable.gouv.fr

(C 4 -0

International Geosynthetics Society
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Kukhopopnoe To IGS Newsletter 7Tng International
Geosynthetics Society pe Ta napakaTw nepiexopeva:

IGS NEWSLETTER - December 2019

Helping the world understand the appropriate value and use
of geosynthetics

https://www.geosyntheticssociety.org/wp-
content/uploads/2019/12/1GS-Newsletter-Dec-
2019.pdf

e Sponsor The IGS TC-Soil Reinforcement & TC-Barrier
Systems Barcelona Workshops! READ MORE

e Focus On Barrier Systems In Barcelona READ MORE

e Raising The Bar In The Rainbow Nation READ MORE
e GeoAmericas 2020 Case Study Competition For IGS
Corporate Members READ MORE

e Have You Updated Your IGS Profile? READ MORE

e ACIGS Annual General Meeting READ MORE
e IGS Chapter Focus: Peru READ MORE

e Case Study: Eagle Gold Mine in Canada installs Concrete
Canvas READ MORE

e IGS Young Members: Down to Earth - An Interview with
Dawie Marx READ MORE

e 2nd EurAsian Geosynthetics Symposium (EAGS-2019)
READ MORE
e Giroud Lecture Takes A Trip To London READ MORE

e Calendar of Events

READ MORE AT GEOSYNTHETICSSOCIETY.ORG

GEOSYNTHETICS

kY (
AN CFFRCIAL BOCRAAL O THE (68

)

https://www.icevirtuallibrary.com/toc/igein/26/6

KukAo@opnoe To Teuxog 6 Tou Topou 26 (AskeuBpiou 2109)
Tou  Geosynthetics International Tng International
Geosynthetics Society pe Ta napakdTw nepiexdpeva:

Dynamic properties of EPS-sand mixtures using cyclic
triaxial and bender element tests, R. Alaie, R. Jamshidi
Chenari, pp. 563-579

Field load tests and modelling of soft foundation reinforced
by soilbags, L. Wang, S. Liu, J. Liao, K. Fan, pp. 580-591

Geosynthetic reinforcement stiffness characterization for
MSE wall design, T. M. Allen, R. J. Bathurst, pp. 592-610

Performance of GCLs in high salinity impoundment applica-
tions, A. Y. AbdelRazek, R. K. Rowe, pp. 611-628
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Centrifuge model tests of geogrid-reinforced slope support-
ing a high embankment, H. Xu, X. Ren, J.-N. Chen, C.-N.
Liu, L. Xia, Y.-W. Liu, pp. 629-640

Geogrid installation damage caused by recycled construction
and demolition waste, M. P. Fleury, E. C. G. Santos, J. Lins
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