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Ta TteAeuTaia 30 Xpovia n avanTu&n TNG YEWTEXVIKNG KNXavi-
KNG oTnv EAAGda unnpge aApatwdng, xapn oTnv avenavain-
nTnN avanTu&n Kal KaTaokKeun £pywv UNodoung. Av Kal Je TNV
noAUxpovn OIKOVOMIKN Kpion n dpacTnpidoTNTa TOU WNXavi-
koU oTnv EAAGda, duoTuxwg, HeimBnke dpapaTikd, moTel-
OUHE OTI N onuavTikn dpdaon EAANVWV YEWTEXVIKWOV €EKTOG
xwpag f oe diebvn €pya, aAAd kal n ouvexIZOMEVN, HE MIKPN
HOvov peiwan, gpeuvnTikn dpacTnpioTnTa oTa MavenioTnyia
pag (xdpn kupiwg oe eupwnaikn Xpnuaroddtnon), €xouv
diatnproel To €ninedo TnG €AANVIKNAG YEWTEXVIKNG UWNAO.
AuUTO eAniloupe OTI Ba emiBePaiwbdei oTo 8o SuvEdPIO Wag Tov
epxoOpevo NoguBplo.

Ek pépoug TnG EEEEMM gag kaA® Aoinov va To dianioTwaou-
Me 10i01g Oopaciv! =To 8o MaveAAnvio Zuvédplo MEWTEXVIKNAG
Mnxavikng, otnv ABnva, 6 - 8 NosuBpiou 2019.

Nnopyog rkalérag
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OepaTikéG EvOoTnTEG

. prnspupopd Edapwv: 'Epeuveg Ynaibpou kai EpyaoTn-
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Supnepipopd Edapwv: MNpooopoi®uara
Enipavelakeg kal BabeiEg OepeNIwoelg
AAANAenidpacn €3APOUG - KATAOKEUNG

BaBeiEg eKkOKAPEG-AVTIOTNPIEEIG

EuoTabeia npavwv-KaTtoAlodnoeig

ZnApayyeg kal Ynoyeia ‘Epya

Edagoduvapikn

Texvikn ZeiopoAoyia

Bpaxounxavikn

BeATI®OEIG £daPV

dpayuara

AonAa enixwpara

OnAlouéva enixwpara

EQappoyEG YEWGUVOETIKWV UAIKOV
OdooTpwpara

EUpWK®JIKEG

MePIBAANOVTIKN YEWTEXVIKN

EVEPYEIAKN YEWTEXVIKN

MOAITIGTIKA KANPOVOUIA Kal YEWTEXVIKI MNXAVIKN
A1daokalia Kal padnaon YEWTEXVIKAG HNXAVIKAG
O&uaTa YEWTEXVIKNG Pnxavikng otnv Kunpo
Mn Kopeopéva kal dioyKwalua €dagpn

Opyavwon

EEEEM - EAAnvikn EnioTnuovikr ETaipeia Edagpopnyavikng
Kal FewTEXVIKAG MNxavikng

Topéag MewTeXVIKNAG

2XOAH MOAITIKQN MHXANIKQN

EONIKOY METZOBIOY MOAYTEXNEIOY

MoAuTtexvelolnoAn Zwypagou
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APOPA

The biggest bridges in the world

Gaze at the biggest, tallest, longest, and most im-
pressive bridges in the world

You likely use them every day, but have you ever stopped
to consider how incredible bridges are? They’re massive
spans of concrete, metal, and wires that weigh thousands of
tons, yet remain standing even through destructive and
violent natural disasters like earthquakes, floods, and hurri-
canes.

Bridges are also key to the way we move and serve as
an important tool for many commuters. Despite this, how
often do you read a piece extolling the greatness of bridges,
or hear an ode to their wonders? Not often enough, by our
measure. Let’s correct that, shall we? Here’s a quick sam-
pling of the biggest bridges out there.

Akashi Kaikyo Bridge
The longest suspension bridge

Location Japan

Year completed 1998

Length 2.43 miles
Architect Satoshi Kashima

Suspension bridges are feats of architectural engineering.
Think about it: A giant structure of wires and pylons manip-
ulating tension and compression to allow for a single span
of heavy material to be suspended in air, thus letting it
bridge wide chasms and bodies of water. The Golden Gate
Bridge is a suspension bridge, but the Akashi Kaikyo Bridge
(aka the Pearl Bridge) holds the title for the world’s longest.

This 2.4-mile-long bridge spans the Akashi Strait, connect-
ing the city of Kobe on the Honshu mainland with Awaji
Island. Since 1998, the bridge has carried six lanes of traffic
and approximately 23,000 cars a day between the two
towns.

The impressive central span ranks as the longest in the
world at 1.24 miles long, and the bridge itself is built to
withstand a magnitude 8.5 earthquake. In fact, during con-
struction the 1995 Kobe Earthquake actually forced the two
central towers further apart, making the center span three
feet longer than it was originally designed. But earthquakes
aren’t the only natural disaster the Akashi Kaikyo is built to
withstand. The region is also prone to typhoon activity, so
designers also built it to withstand 180mph winds too.

Hong Kong-Zhuhai-Macau Bridge
The longest cross-sea bridge

Location China
Year completed 2018
Length 31 miles
Architect ARUP

China long ago cemented itself as one of the leading coun-
tries when it comes to bridge building, and the Hong Kong-
Zhuhai-Macau Bridge only further cements the country’s
reputation. At 31 miles in length, it is the longest cross-sea
bridge in the world, twice as long as the country’s Jiaozhou
Bay Bridge, the former longest bridge in the world.

Hong Kong-Zhuhai-Macau has completely changed trans-
portation between the cities. The former inland route be-
tween Hong Kong and Macau is a four-hour trek: On the
bridge, travel time may be as little as 30 minutes. Chinese
officials hope that the bridge spurns economic development
in southern China, one of the country’s poorest areas. At
the same time, it strengthens Hong Kong’s position as the
economic heart of the region.
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While the bridge is the longest cross-sea bridge, it actually
consists of two sections and three artificial islands. Connect-
ing the two sections is a 1.7-mile tunnel closer to the Hong
Kong side, which gives enough space for large shipping ves-
sels to pass through.

Not everything has gone according to plan, however. Con-
struction began in 2009, but ongoing issues with land rec-
lamation caused major delays. Construction on the bridge
ended in mid-2017, but paving of the bridge wasn't com-
pleted until early in 2018. The cost of the bridge is stagger-
ing: At $18.3 billion, it is one of the most expensive in the
world.

Lake Pontchartrain Causeway

The longest continuous bridge over water

Location Louisiana, United States
Year completed 1956

Length 23.87 miles

Architect Louisiana Bridge Company

The Hong Kong-Zhuhai-Macau Bridge currently has the
longest bridge span of any of the bridges on our list in the
world in aggregate at 30.1 miles, but the long-
est continuous span over water is the Lake Pontchartrain
Causeway in Louisiana. It is a 23.87-mile-long, low-level
trestle bridge that lies across Lake Pontchartrain and con-
nects New Orleans with Mandeville on the other side, as
well as the rest of the southeastern United States without
having to drive around the lake.

Following the completion of construction, communities on
the north shore of Lake Ponchartrain saw financial benefits
as they were now included in the New Orleans metropolitan
area. Drive times were reduced by nearly an hour. With a
speed limit of 65mph, you can be across the bridge in about
20 minutes or so.

While not necessarily built to withstand major hurricanes,
the Causeway was able to withstand the storm surge of
Hurricane Katrina in 2005 with relatively little damage. The
bridge itself played a crucial role in getting in emergency
supplies to the city of New Orleans and only was closed for
three weeks following the storm — the only time the
Causeway had ever closed to traffic since its opening.

Millau Viaduct
The tallest bridge

Location Aveyron, France

Year completed 2004

Length 1.53 miles

Architect Norman Foster, Michel Virlogeux

We've given a lot of attention to bridges with impressive
lengths, but that isn't the only measure that makes a bridge
noteworthy. The tallest bridge in the world — meaning the
height of the structure’s tallest point — is the Millau Via-
duct, located in Aveyron, France. The Millau Viaduct is a
stayed-cable bridge that stretches 1.5 miles across the Tarn
River Valley. The expressway lanes are 890 feet at its high-
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est point above the Valley floor, but the structure itself tow-
ers another 235 feet above for a total height of 1,125 feet,
making it an iconic fixture of France’s countryside.

Routinely heralded as one of the greatest feats of modern
engineering, the bridge’s iconic look and the impressive
engineering behind it are the result of the viaduct’s cable-
stayed design, which uses massive pylons to hold thick steel
cables that bear the weight of the structure’s spans.

Duge Bridge
The highest bridge

Location Guizhou, China
Year completed 2016

Length 4,400 feet
Architect Guizhou, China

Tallest is one thing, but highest is another — and by highest
we mean the length between the bridge’s span and the low-
est point of the ground beneath it. That record belongs to
the Duge bridge (also known as Beipanjiang Bridge Duge) in
Guizhou, China. While the cable-stayed bridge itself is only
4,400 feet long, it connects two sides of a deep valley. The
span floats a daunting 1,854 feet above ground at the
deepest point, and could fit New York City’'s One World
Trade Center underneath it with another 80 feet or so to
spare.

Beipanjiang Bridge Duge is not alone in Guizhou Province.
Fun fact: The region has more of the world’s highest bridges
than every other country on earth combined, and by 2020
there will be more than 250 bridges at heights greater than
330 feet in the province. While that might seem like a lot,
all those bridges serve an important and necessary function.
Before serious bridge construction began, traveling through
Guizhou’s mountainous and ravine-filled countryside was
difficult, with most transportation taking place on small,
two-lane roads.

Other notable bridges

India’s Living Root Bridges

In the Indian state of Meghalaya, in the northeastern part of
the country, there is a remarkable practice of training fig
trees to grow into bridges. The caretakers slowly but surely
manipulate the tree roots as they grow, pushing them along
and weaving them into walkways and river crossings. The
process can take up to 15 years, but once complete, the
bridges are usable for between 500 and 600 years. As the
trees grow, the bridges become sturdier thanks to the
strengthening and thickening of the roots. The bridges also
have to particularly useful attribute of being self-renewing,
especially given they don’t require the same sort of upkeep
as man-made structures. Plus, they just look cool.

Lucky Knot Bridge
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Location Changsha, China
Year completed 2016

Length 600 feet
Architect Next Architects

Another cool pedestrian bridge comes from China-based
Next Architects. These designers got their inspiration from
the Mobius ring — which is essentially a ring that twists —
and knotting, a form of Chinese folk art that utilizes knots
to create decorative shapes. The bridge passes about 78
feet over a river, and spans more than 600 feet in length.
Three pedestrian lanes slink up and down across its
spine, connecting two parks on opposite sides of a river.

Eshima Ohashi Bridge

Location Chugoku, Japan
Year completed 2004

Length 5577 feet
Architect Next Architects

You'll feel like you're about to get on a roller coaster while

gazing at Japan’s Eshima Ohashi Bridge, but it's more of an
optical illusion than anything else. The Inception-
evoking structure quickly became an internet sensation up-
on its completion in 2004, namely because a slew of viral
images made the bridge’s grades look steeper than they
actually are. In reality, the grades on either side are about
5.1 and 6.1 percent, and those who have traveled over the
bridge say it's no different than driving over a hill. Still, the
actual grades don’t make the pictures any less terrifying.

(Ed Oswald / DIGITAL TRENDS, 02.25.19,
https://www.digitaltrends.com/cool-tech/biggest-bridges-
in-the-world/#/2/5)

(Znueiwon EkdOTN: 'Onwg BAENETE, WG ONHIOUPYOG TOoU €p-
YoU avaQeEpeTal 0 apxITéEKTovag Kal Oxl O KATAOKEUAOTHG
TOU, Onwg yiverar oTnv EAAGdal)
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International Society for Roc 1
and Rock Engineering

ISRM k

John A. Hudson, 1940-2019

International Society for Rock Mechanics

It is with deep sadness that we inform all ISRM members
that our Past President and friend John A. Hudson passed
away last Wednesday, 14 February 2019, in London, from
complications resulting from a severe stroke.

John was one of the most active members ever of our Soci-
ety - chairman of the Commission on Testing Methods dur-
ing 19 years, Vice President, President and Fellow. He was
one of the most influential teachers of rock mechanics and
author and editor of several of the most relevant books on
the discipline.

We will keep warm memories from him for his paramount
professional contributions, but also for the permanent
friendship and kindness. The ISRM will prepare tributes to
John Hudson during the coming months.

Our thoughts are with his wife Carol and his close family, to
whom we present our deepest condolences.

Luis Lamas
Secretary General, ISRM.
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EAANnvikn EmiTponn Texviking FewAoyiag
Enionuog Eknpoownog MNa Tnv EAAGSa Tng AieBvouc
Evwoewg Texvikng MlewAoyiag (I.A.E.G. - A.I.G.I.)

H EAANvikA Emitponn TexvikAg MewAoyiag €xel TV TIUNA va
oag kaAeoel otnv dIAAEEN nou Ba npaypartonoinBei and Tov

Ap. NikoAao BAaxonoulo,

AvanAnpwTtn Kaényntri Tou TunupaTtog MoAIMkwv Mnxavikov
Tou RMC /University of Canada pe 8€ua

"Sensing the Ground: The use of Distributed Optical
(Fiber) Sensors for Monitoring the Ground as well as
for Support in Underground Excavations"

Tnv Ter@pTn 6/3/2019 ka1 @pa 18:00, oTnV KEVTPIKN
aiBouaa TeAeTwv Tou EMIM (MoAuTexvelolnoAn Zwypdgou).

NepiAnyn

In this presentation, a distributed optical strain-sensing
technique is presented as a solution for measuring the
strain distribution along ground support members used in
tunnelling and mining works. The technique employs a Ray-
leigh optical frequency domain reflectometry technology,
which measures strain at a spatial resolution of 0.65 mm
along the length of a standard optical fiber. The develop-
ment of a technique to couple optical fiber sensors with rock
bolt, umbrella arch, and cable bolt support members
demonstrated. A robust laboratory investigation of such
optically instrumented support members demonstrated the
capability of the technique to capture the expected in situ
support behaviour in the form of coaxial, lateral, and shear
loading arrangements as would be anticipated in the field.
Moreover, the microscale data obtained by this optical sens-
ing technique are shown to provide unprecedented insight
into the local/micro-scale geomechanistic complexities as-
sociated with the bearing capacity of ground support mem-
bers, especially when compared with data obtained by dis-
crete strain-sensing technologies. The technique can be
employed in order to sense the ground ahead of the exca-
vated face as well as optimize the support scheme associat-
ed with underground works.

Z0vTopo Bioypa@iko SnHeiopa OMIANTA

O Ap. NikdAaog BAaxonouAog sival AvanAnpwTnc Kadnyntig
oTo TpApa MoAimk®v Mnxavikwv oto Royal Military College/
University of Canada, onou di1dackel unowngioug a&iwuaTi-
koUg oTig Kavadikég ‘EvonAeg Auvapeig, kaBwg kal HeTanTu-
X1aKa/310aKkTopIika npoypdappaTta ora TuAuata FewAoyik®v
EnioTnuov/FewAoyikng Mnxavikng, kar MepiBarlovTikwv
MeAeTwv oTo Queen’s University, Kingston, OvTapio, Kava-
0d. O Ap. NikdAaog BAaxdnoulog eivar Research Director
oto Queen's-RMC GeoEngineering Center, (diaKekpINEVO
EPEUVNTIKO KEVTPO TNnG [EWTEXVIKNG OTnV Bopeia ApepIKN
(http://www.geoeng.ca/).

O Ap. BAaxonouAog sivar unxavikog (PEng, TEE) ye navw a-
nd 25 xpovia eUneIpiag oTn YEWTEXVIKN / YEWAOYIKN, TN YEW-
nePIBAANOVTIKN WUNXavikn Kal Tn diaxeipion €pywv o€ Peyaia
KATAOKEUAOTIKA KAl €PEUVNTIKA €pya. 'Exel epyacTei o€ ne-
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ploodTEPEG and 120 Tonobeoieg ot €Bviko (Kavaddag) kal
d1gBVEC eninedo.

Ta epeuvnTikG Tou evdiapEépovTa nepIAappavouv B€uaTa
YEWTEXVIKNG / YEWAOYIKNG (UnooTAPIEN onpayywv Kal api6-
MNTIKA povTeAonoinon) kal nepIBAAAOVTIKAG UNXAVIKAG. Xpn-
gigonolsi TN Quaoikn doKIPA Kal / n TNV napaTtipnon KAigakag
nediou oUVOUAOMEVA PE AVAAUTIKEG TEXVIKEG MPOKEILEVOU va
BeATIwWOEi n kataoTaon TNG TEXVNC. H €psuva Tou nepiAap-
Bavel gniong Tnv enitonia epyacia os d1APOPEC TONOBETIEC
TnG EANGdag kai Tig ouvepyaoieg pe To EBvikd MeTaoBio Mo-
AuTexVEio TNG ABRvag kabwg kal To ApigToTeAsgiou Maveni-
oTnpiou ©ggoalovikng.

Eivar o 18puTig kai ouv-38ieubuvTng TnG opadag RMC Green
Team, £€vag opyaviopog nou unoaoTtnpileTal and To Ynoupyeio
EBVIKAG APUVNG Kal YVwHOoJ0TEl 0G0V apopda oTnV KAaTtaAAn-
An diaxeipion Tou nepIBAAAOVTOC OTIC OTPATIWTIKEG BACEIC,
OUHBAAAEl OoTOv €Aeyxo Kkal 31ac(AAion Tng noidoTnTag Kal
€KNOVEl YEAETEG yia TNV eniluon nepIBAANOVTIK@OV npoPAn-
HaTwV, BepaTwv unodoung Kal BIwoindTNTag O €yKATAOTA-
oeIg ToU Ynoupyeiou EBvIkAG Apuvng ToU Kavada.

'‘Ocov apopa TIG ENAYYEANATIKEG KOIVWVIEG, €ival:

e O Kavadikog Eknpoownog Tou International Association
for Engineering Geology and the Environment (IAEG)

e O Mpodedpoc Tou TuAupatog Mnxavikng lewAoyiag Tou
Canadian Geotechnical Society (CGS)

e EkTeAeoTikd MéNog Tou KavadikoU Idpupartog MewTexvi-
KnG (CFG)

e EkTeleoTikO MéEAoc Tng Canadian Federation of Earth
Sciences (CFEG)

e Sup-npoedpog, C4 (Eknaideuon) Enirponn IAEG

IoTooeAida: https://nicholasvliachopoulos.ca/index.html
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EAANVIKOG ZUVOEOHOG NEMOUVOETIK®V YAIK®V
Avakoivwon - NMpookAnon os Mevikn ZuvéAeuon

O “EAANVIKOG ZUvOeop0C MewouvBeTIK®V YAIK®OV” npayuaTto-
noiei Tnv TakTikn, EkAoyikn Fevikr) Zuvéleuon otnv AiBouoca
EkdnAwoswv Tou TexvikoU EmipeAnTtnpiou EAAGdag TEE, eni
NG 0doU Nikng 4, 10G 6poPoG.

1n Hpepopnvia: Mapaockeury 15 Maptiou 2019, and wpa
17:30 €wc wpa 19:30

2n EnavaAnnTikn Huepopnvia, otnv nepintwon nou de 6a
undp&el anaptia oTnVv 1n nuepopnvia:

Mapaokeun 29 MapTiou 2019, andé wpa 17:30 éwg wpa
19:30

Ta B¢pata Tng Mevikng ZuvéAeuong eivai:

o Eyypa@éc NEwv MeAwmv

e [enpaypéva - OIKOVOuIKOG ANOAOYIOHOG

e ApaoTnpidTNTEG EAANVIKOU Kal AleBvav Zuvdéopwy Mew-
OUVOETIKOV YAIK@V

e ExAoyn véou AloiknTikoU ZupBouAiou

e EkAoyr EEeAeykTikAG EniTponng

e JUpMeTOXN OTO enopevo 8o MANEAAHNIO ZYNEAPIO TE-
QTEXNIKHE MHXANIKHS, NoéuBpiog 2019. YnoBoAr ne-
pIAfYewv €wg 15 MapTtiou 2019. Xpeialovrar 8-10
JlapopETIKA apBpa yia va undpyel OTo oUvedPIO €IBIKN
ouvedpia.

AlKaiwpa CUPHPETOXAG Kal wneou oTn .2, €xouv Ta Taueia-
KWG €VAMEPA gyyeypappéva peAn (KataoraTiko, ApBpo 8,
§5).

>tn Fevikf Zuvéleuon IM.Z. Baocsl Tou apBpou 3, §1 Tou Ka-
TaoTaTikoU Ba e&eTaoTolv kal Ba TeBoUV eniong Npog €ykpi-
on AITAOEIG EYYPAPNG VEWV PEA®V nou 6a unoBAnBolv éwg
Kal npo Tng €vap&ng Tng M.Z., nou €pOCOV TAKTOMOICOUV
otn .Z. Kal TIG TAUEIAKEG TOUG UMOXPEWTEIG (Eyypadn Kai
ouvOpOMNR TPEXOVTOG €TOUC) Ba amoKTAoouV JIKaiwha Cup-
METOXNG Kal YhQpou.

‘0001 €k TWV MeAWV €nIBUPOUV VA OUHMETEXOUV OTIG €KAO-
YEC, oUNQWVa Pe To apBpo 15 Tou KaTtaoTaTikoU ToU SUAAO-
You, WG unown®iol yia 1o AloiknTikd SupBoUAio (A.Z.) N wg
unownoiol yia Tnv E§eAeykTikn EmTponn (E.E.), napakaiou-
VTdl va TO YVWOTOMNoINoouV HEow email, €wg kal Tnv MEunTn
28 deBpouapiou 2019,.

MapakAnon O€pun yid THV CUHHETOXN 0dG.

To A.Z. Tou EAANVIKOU ZUv3EoPoU MEWOUVOETIKOV YAIK®OV
nepiodou 2016 - 2019

Mpoedpog AvTINpOEdPOG
AvaoTdaiog KoAAiog  TMavvng ®ikipng

ANnHOOIEG IXECEIG
ANUATPIOG ZEKKOG

YneluOuvog OIKOVOHIK®OV
NikoAaog TodToog

MéEAn
Iwavvng Mapkou , XproTog STpaTdkog

Fpapparéag
AnooToAog PiToog

EEeAeykmikn Emirponn: AA&Eavdpog Toirdnoulog MixanA
Maxakng KwvaTtavTivog MaAidng

Enikoivwvia: aritsos@edafomichaniki.gr
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NMPOZEXEIZ
FEQTEXNIKEZ
EKAHAQZEI2

Ma TiIg NaAaIdTEPEG KATAXWPNOEIG NEPIOTOTEPEG MANPOPOPIES
Mnopouv va avalntnBolv ota nponyoUleva TeUXN TOU «Me-
p1odikoU» Kal OTIG NapaTIBEPEVEG I0TOCENIDEG.

4t Annual URBAN UNDERGROUND SPACE & TUNNELLING
25th - 27th March 2019, Singapore,
http://email.marcusevans-

Ise.com/files/amf marcus evans/project 3935/AS-

IF5039 - Catherine.pdf

ICASGE’19 International Conference on Advances in Struc-
tural and Geotechnical Engineering 2019, 25 - 28 March
2019, Hurghada, Red Sea, Egypt,
http://icasge.com/conference/308

Ground Engineering Instrumentation and Monitoring 2019
Sharing best practice and driving project efficiency, 26
March 2019, London, United Kingdom,
https://monitoring.geplus.co.uk

13th Australia New Zealand Conference on Geomechanics
2019, 01 + 03-04-2019, Perth, Australia,
http://geomechanics2019.com.au

AFRICA 2019 Water Storage and Hydropower Development
for Africa, 2-4 April 2019, Windhoek, Namibia,
www.hydropower-dams.com/pdfs/africal9.pdf

EGU General Assembly 2019, NH9.12 Natural hazard im-
pacts on technological systems and infrastructures, 7-12
April 2019, Vienna, Austria,
https://meetingorganizer.copernicus.org/EGU2019/session
32510

OMIS 2018 8th Conference of Croatian Geotechnical Society
with international participation Geotechnical challenges in
karst - Karl Terzaghi and karst in Croatia 110 years ago, 11.-
13.  April 2019, Omis, Split, Croatia, www.hgd-
cgs.hr/savjetovanja/omis-2019

IICTG 2019 2nd International Intelligent Construction Tech-
nologies Group Conference “Innovate for Growth, Collabo-
rate for Win-Win”, 23-04-2019 - 25-04-2019, Beijing, Chi-
na, www.iictg.org/2019-conference

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

3™ Meeting of EWG Dams and Earthquakes An International
Symposium, May 6-8, 2019, Lisbon, Portugal,
http://ewg2019.Inec.pt

2019 Rock Dynamics Summit in Okinawa, 7-11 May 2019,
Okinawa, Japan, www.2019rds.org

International Conference on Silk-roads Disaster Risk Reduc-
tion and Sustainable Development, May 11-12, Beijing, Chi-
na, www.sidrr.com

4% Joint International Symposium on Deformation Monitor-
ing (JISDM), 15 to 17 May, 2019, Athens, Greece,
www.jisdm2019.survey.ntua.gr

TRANSOILCOLD 2019 Transportation Soil Engineering in
Cold Regions, 20 -23 May 2019, St. Petersburg, Russia,
http://conf-geotech.wixsite.com/transoilcold2019

EFE2019 - 15% International Congress of the Geological
Society of Greece, 22-24 May 2019, Athens, Greece,
www.gsg2019.gr

International Course on GEOTECHNICAL and STRUCTURAL
MONITORING, 27-31 May 2019, Rome, Italy,
www.geotechnicalmonitoring.eu

Underground Construction Prague 2019, June 3-5, 2019,
Prague, Czech Republic, www.ucprague.com

ICOLD 2019 Annual Meeting/Symposium, June 9-14, Otta-
wa, Canada, www.icold-cigb2019.ca

VII ICEGE ROMA 2019 - International Conference on
Earthquake Geotechnical Engineering, 17 - 20 June 2019,

Rome, Italy, www.7icege.com

ICONHIC2019 - 2nd International Conference on Natural
Hazards and Infrastructure, 23-26 June 2019, Chania, Crete
Island, Greece, https://iconhic.com/2019/conference

COMPDYN 2019 7% International Conference on Computa-
tional Methods in Structural Dynamics and Earthquake En-
gineering, 24-26 June 2019, Crete, Greece,
www.compdyn.org

IS-GLASGOW 2019 - 7th International Symposium on De-
formation Characteristics of Geomaterials, 26 - 28 June
2019, Glasgow, Scotland, UK, https://is-
glasgow2019.0rg.uk

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

International conference on clay science and technology,
Meeting of the European Clay Groups Association (ECGA)
jointly with the 56%™ annual meeting of The Clay Minerals
Society (CMS) and the 6™ Mediterranean Clay Meeting
(MCM), 1 - 5 July 2019, Paris, France,
https://euroclay2019.sciencesconf.or

7th Asia-Pacific Conference on Unsaturated Soils, August
23~25, 2019, Nagoya, Japan,
www.jiban.or.jp/e/activities/events/20190823-25-seventh-

asia-pacific-conference-on-unsaturated-soils

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

O3 D

O [TaveAArivio ouvEbplo
ANTIZEIZMIKHZ MHXANIKHZ
TEXNIKHZ XEIZMOAOIIAZ

A®fva 5-7 LentepPpiou 2019

https://conv.eltam.or

Me a@opun Tn cupnAnpwon 20 €TV and ToV KATaoTpoPIKO
o€Iopo TNG ABrvag Tou 1999 10 EAANVIKO TuRua AvTIOEIOMI-
KAG MnxavikAg kal 1o Texvikd EmpeAnthApio EAAGdaAg ouv-
dlopyavwvouv To 40 TaveAAnvio Zuvedpio AVTIOEIOMIKNG
MnXavikng kar TexVIKAG ZeiodoAoyiag. SKonog Tou Suvedpi-
ouU €ival va QPEpElI KOVTA TNV EMIOTNHOVIKN KAl €ENAYYEAUATIK
KOIVOTNTa TwV EAAAVWV PNXavik@V Kdl OEICUOAOYWV Kdl va
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napouciacel TRV Npoodo nou €xel ENITEAECTEI TNV TeAeuTaia
€IKOOAETIA OTNV anoTiunon Kal anopegiwon Tou OEITHIKOU
KIvdUvou oTnv Xwpa pag. To Suvedpio Ba npayuartonoinBsi
OTIC €yKATAOTACEIG TnG Hellexpo oto MapoUol peTta&l 5-7
SenteyBpiou 2019 kal Ba anoTeAEosl Yia NAATPOpPUA ouaia-
OTIKNG avTaAAayng andywewv, YVOOEWV Kal €UMEIPIOV yia
TAV ANOTEAEOUATIKA, €K HEPOUC TNG MoAiTeiag, diaxsipion Tou
Kpioipgou InTAKaTog TNG AVTICEIONIKNG MpooTaaciag.

OepaTikEG EVOTNTEG

AvTiogiopikn AvaAuon kal =xediaopog KTipiov and O/

AvTIoEIopIKR AvaAuon kal =xedlaopog MetaAlikwv KTipi-
wv

e AvTiosiopikr) AvaAuon kal Zxedlacpog KTipiwv anod Toi-
xonolia
AvTIOEIONIKT AvaAuon Kal Zxediaouog MNepupwv
AVTIO"EIO'LIIKI"] MpooTacia Mvnueiwv kai IoTopikwv Karta-
OKEUWV

e FEupwkwdikac 8 - Zuyxpovol Kavoviopoi Zxediacuou,
AnoTipgnong kai Evioxuong Kataokeuwv

e [pooeiopikog ‘EAeyxog Anpocinv KTipiwv kar Kpioipwv
KaTaokeuwv

e AvTiosiopiK Owpdkion kal Avata&ipotnTta AIKTUWV Kal
Ynodouwv

e Néeg Texvoloyieg Zeiopikng Avapaduiong pe Baon tnv
EniteAeoTikOTNTA
Eniokeuég BAaBwv and oeiopoug
Zeiopiky Movwon Kataokeuwv - Kaivotopeg MéBodol
avapaduiong Tng Zeiopikng Enidoong

e Evopyavwon Kataoksuwv kal diktua KaTtaypa®ng Tng
Ioxupng Zelopikng Kivnong

® SUyxpoveg ApIBUNTIKEG MEB0doI AvAAUONG ZEICUIKNAG
SUMNEPIPOPAG Kataokeuwv - YnoAoyioTikéG MEBodol
YwnAng Enidoong
Melpapatikn ZeIoPIKh Mnxavikn
Mnxavikn / AvakukAI{OJevn SupnepIPopa AOMIK®V YAI-
KWV - Néa YAIka

® TEeWTEXVIKN ZEIOUIKN MNXavikn

e AMnNAenidpaon Edagoug - KaTtaokeung. Edagikn Anod-
Kpion.

e TexvIKn ZeiopoAoyia
AnoTipgnon Zeiopikng EnikivduvoTnTag

SUvBeon, €mAoyr, avaywyn Kdl gvopyavn karaypagn
OSIONIKOV KIVAOEWYV

e M¢£Bodol AmoTignong Kal STpaTtnyikn Alaxeipiong Seiopi-
KNG Alakivduveuong
MeTaoeiopikr Alaxeipion Kpioewv
Eknaideuon Mnxavikwv kal guaicdnronoinon MoAiTeiag
og B€uaTa AvTIoEIoUIKAG MNpoaTaaiag

e Oeopikd MAagiolo Evepyelakng Anodoong KTipiwv kai A-
VTIOEIOHIKN MpooTacia

e Epneipieg and npoéopaTtoug ZeiopolG TnNG TEAEUTaiag ne-
vTaeTiag otnv EAAGda kal To EEwTepikO (MAnv ABnvav,
1999)

e EIdikr Huepida yia Tov Zeiopd Tng ABrvag (1999)

AIOPrANQZzZH

@ EAANNIRD THHMA ANTILEITMIKNS MXANIIE

TEXNIKO ENIMEAHTHPIO EANAAAL

ENIKOINQNIA

papuaTeia Tou Suvedpiou
4psamts@eltam.org
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SECED 2019 Conference Earthquake risk and engineering
towards a resilient world, 9-10 September 2019, Green-
wich, London, U.K., www.seced.org.uk/2019

15th International Benchmark Workshop on Numerical
Analysis of Dams, 9th - 11th September 2019, Milano, Italy,
www.eko.polimi.it/index.php/icold-bw2019

3rd International Conference “Challenges in Geotechnical
Engineering” CGE-2019, 10-09-2019 - 13-09-2019, Zielona
Gora, Poland, www.cgeconf.com

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

12t Asian Regional Conference of IAEG, 23 ~ 27 September
2019, Jeju Island, Republic of Korea (South Korea),
www.iaegarcl2.org

1%t MYGEC 1%t Mediterranean Young Geotechnical Engineers
Conference, Double Events - MYGEC & EYGEC, 23-24%" Sep-
tember, 2019, Bodrum, Mugla, Turkey,
http://mygec2019.0org

27t EYGEC 27%" European Young Geotechnical Engineers
Conference, Double Events - MYGEC & EYGEC, 26-27%" Sep-
tember, 2019, Bodrum, Mudla, Turkey,
http://eygec2019.0org

3rd ICTITG International Conference on Information Tech-
nology in Geo-Engineering, Sep. 29-02 Oct., 2019,
Guimaraes, Portugal, www.3rd-icitg2019.civil.uminho.pt

11t ICOLD European Club Symposium, 2 - 4 October 2019,
Chania Crete - Greece, www.eurcold2019.com

4° MaveAAnvio Zuvedplo AVTIOEIOWIKAG Mnxavikng kai Texvi-
KNG ZeiopoAoyiag 20 Xpovia Merd..., ABriva, 4-6 OkTwppiou,
2019, www.eltam.org

XVII African Regional Conference on Soil Mechanics and
Geotechnical Engineering 07-09 October 2019, Cape Town,
South Africa, www.arc2019.org

2019 AYGE 7% African Young Geotechnical Engineers Con-
ference, 6 October 2019, Cape Town, South Africa,
www.arc2019.org/ayge-landing

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

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

O3 D
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6 - 8 NosuBpiou 2019, AGRva, EAAag
www.8hcge2019.gr

Ta TteAeuTaia 30 Xpovia n avanTu&n TNG YEWTEXVIKNG KNXavi-
KNG oTnv EAAGda unnpge aApatwdng, xapn oTnv avenavain-
nTn avanTu&n Kal KaTaokKeun £pywv Unodoung. Av Kal Je TNV
noAUxpovn OIKOVOMIKN Kpion n dpacTnpidoTnNTa TOU HNXavi-
koU oTnv EAAGda, duoTux®g, HeimBnke dpapaTikd, moTel-
OUHE OTI N onuavTikn dpdaon EAANVWV YEWTEXVIKWOV €EKTOG
xwpag f oe diebvn €pya, aAAd kal n ouvexIZOMEVN, HE MIKPN
HOvov peiwan, gpeuvnTikn dpacTnpIoTnTa oTa MavenioTnyia
pag (xdpn kupiwg oe eupwnaikn Xpnuaroddtnon), €xouv
diatnproel To €ninedo TNG €AANVIKNAG YEWTEXVIKNG UWNAO.
AuUTO eAniloupe OTI Ba emiBePalwbdei oTo 8o SuvEDPIO WaAg Tov
epxoOpevo NoguBplo.

Ek pépoug TG EEEEMM gag kaAw Aoinov va To dianioTwaoou-
Me 10i01g Oopaciv! =To 8o MaveAAnvio Zuvédplo MEWTEXVIKNAG
Mnxavikng, otnv ABrnva, 6 - 8 NosuBpiou 2019.

Nnopyog rkalérag
Mpdedpog Tng EEEEMM

OepaTikéG EvOoTnTEG

. Zypnspupopd Edapwv: 'Epeuveg Ynaibpou kai EpyaoTn-
piou

Supnepipopd Edapwv: Mpooopoi®uara
Enipavelakeg kal BabeiEg OepeNIwoelg
AAANAenidpacn €3APOUG - KATAOKEUNG

BaBeiEg eKOKAPEG-AVTIOTNPIEEIG

EuoTabeia npavwv-KaTtoAlodnoeig

ZnApayyeg kal Ynoyeia ‘Epya

Edagoduvapikn

Texvikn ZeiopoAoyia

Bpaxounxavikn

BeATI®OEIG £daPV

dpayuara

AonAa enixwuaTa

OnAlouéva enixwpara

EQappoyEG YEWGUVOETIKWV UAIKOV
OdooTpwpara

EUpWK®JIKEG

MepPIBAANOVTIKN YEWTEXVIK

EVEPYEIAKN YEWTEXVIKN

MOAITIGTIKA KANPOVOUIA Kal YEWTEXVIKI MNXAVIKN
A1daokalia Kal padnaon YEWTEXVIKAG HNXAVIKAG
O&uaTa YEWTEXVIKNG PNxavikng otnv Kunpo
Mn Kopeopéva kal dioyKwalua €dagpn

Opyavwon

EEEEM - EAAnvikn EnioTnuovikr ETaipeia Edapopnyavikng
Kal FewTEXVIKAG MNxavikng

Topéag MewTeXVIKNAG

2XOAH MOAITIKQN MHXANIKQN

EONIKOY METZOBIOQY MOAYTEXNEIOY

MoAuTtexvelolnoAn Zwypagou

TA NEA THZ EEEEI'M - Ap. 123 - ®EBPOYAPIOZ 2019

15780 ZQIrPA®QOY

TnA.: 210 7723434

Fax: 210 7723428

Email: secretary@hssmge.gr, geotech@central.ntua.gr

Website: www.hssmge.org

Fpappareia Zuvedpiou

Erasmus Conferences Tours & Travel A.E.
KoAogovTog 1 & Eupidikng, 161 21 ABriva
TnA.: 210 74 14 700 | Fax: 210 72 57 532
Email: info@8hcge2019.gr

Website: www.erasmus.gr
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2019 GEOMEAST International Congress & Exhibition, 10 -
14 November 2019, Cairo, Egypt, www.geomeast2019.org

o3

The 8t" International Symposium on
Roller Compacted Concrete (RCC) Dams
Nov. 11th — 12th, 2019, Kunming, China

Chinese National Committee on Large Dams (CHINCOLD)
and Spanish National Committee on Large Dams (SPAN-
COLD) have the honor to invite professionals to the 8th
International Symposium on Roller Compacted Concrete
(RCC) Dams, which will be held on Nov. 11th-12th , 2019 in
Kunming City, China, together with the CHINCOLD 2019
Annual Meeting.

RCC dams have the virtues of saving a great deal of con-
crete, building quickly, making project cost down and early
bringing into playing project advantages and so on. Hence,
the technique of constructing dams has been quickly spread
and applied since it came out. Today there are more than
400 RCC dams in more than 40 countries. Great successful
experiences and advanced technologies have been
achieved. CHINCOLD and SPANCOLD have devoted to pro-
mote the technology from early 1990’s. The first Symposi-
um on RCC dams was jointly organized by the two commit-
tees in 1991 in Beijing China, which was a success start of
the series of RCC Symposiums.

Following those successful and fruitful Symposiums held in
Beijing (China) in 1991, Santander (Spain) in 1995, Cheng-
du (China) in 1999, Madrid (Spain) in 2003, Zaragoza
(Spain) in 2012 and Chengdu (China) in 2015, the coming
one jointly organized by CHINCOLD and SPANCOLD, will
continue to contribute significantly to the knowledge and
application of RCC technology with a wide range of contents
and international scope. The Symposium will serve as a
perfect venue for practitioners, engineers, researchers, sci-
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entists, managers and decision makers from all over the
world to exchange ideas and technology about the latest
developments dealing with RCC dams.

Beside international best practice, the participants will also
have the occasion to visit some famous RCC dams in China
in operation or under construction, such as Huangdeng RCC
Gravity Dam (H=203m), Jin‘angiao RCC Gravity Dam
(H=160m), Dachaoshan RCC Gravity Dam (H=115m), Da-
huagiao RCC Gravity Dam (H=107m) and etc. Also a tech-
nical exhibition for enterprises related to hydropower and
dams will be held during the Symposium.

TOPICS

e Materials and mixture proportions

e Planning and design

e Construction and quality control

e Performance and monitoring

¢ RCC dams on non-rock foundation

e Rehabilitation of RCC dams and upgrading of old dams
with RCC

e Design, Construction and Performance of Cemented Ma-
terial Dams (CMD)

e Technological innovations and new trends

e Other uses of RCC and cemented materials in dam con-
struction and hydraulic structures

CORRESPONDENCE ADDRESS

Pre-registration forms, abstracts and correspondence con-
cerning on the 8th international Symposium on RCC dams
could be sent to Secretariat as the following,

Dr. Aili Li

Secretariat of RCC 2019

Chinese National Committee on Large Dams

Room 1266, IWHR Building A, Al Fuxing Rd., Beijing
100038, P.R. China

Tel: +86-10-68585310 Cell

Phone: +86-13811499665

Fax: +86-10-68712208

Email: chincold-en@vip.126.com

Website: http://www.chincold.org.cn

o3 D

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

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

GEOTEC HANOI 2019 The 4% International Conference on
Geotechnics for Sustainable Infrastructure Development,
November 28 - 29, 2019, Hanoi, Vietham,
https://geotechn.vn

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

o3 O

14th Baltic Sea Geotechnical Conference 2020
25 + 27 May 2020, Helsinki, Finland

Organiser: Finnish Geotechnical Society

Contact person: Leena Korkiala-Tanttu

Email: leena.korkiala-tanttu@aalto.fi

Website: http://www.ril.fi/en/events/bsgc-2020.html
Email: ville.raassakka@ril.fi

O3 D

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

(C249-0)

EUROCK 2020 Hard Rock Excavation and Support, 14-19
June 2020, Trondheim, Norway, www.eurock2020.com

O3 D

DFI Deep Mixing 2020
15 to 17 June 2020, TBD, Gdansk, Poland

Organizer: Deep Foundations Institute

Contact person: Theresa Engler

Address: 326 Lafayette Avenue, Hawthorne, NJ 07506, USA
Phone: 19734234030

Fax: 19734234031

Email: tengler@dfi.org

Website: http://www.dfi.org

Email: staff@dfi.org

O3 D

GEE2020 International Conference on Geotechnical Engi-
neering Education 2020, June 24-25, 2020, Athens, Greece,
wWww.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
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Geotechnical Aspects of
Underground Construction in Soft Ground
29 June to 01 July 2020, Cambridge, United Kingdom

Organiser: University of Cambridge

Contact person: Dr Mohammed Elshafie

Address: Laing O'Rourke Centre, Department of Engineer-
ing, Cambridge University

Phone: +44(0) 1223 332780

Email: me254@cam.ac.uk

o3 D
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LACNAAL

TORINO 2020

grenoble - mileno

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

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

Pre-conference courses will also be held in Milan and Gre-
noble.

Contact Information

Contact person: Symposium srl

Address: via Gozzano 14

Phone: +390119211467

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

o3 D

EUROGEO WARSAW 2020 7 European Geosynthetics Con-
gress, 6-9 September 2020, Warsaw, Poland,
WWW.eurogeo7.org

(C- -0
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37t General Assembly
of the European Seismological Commission
6 to 11 September 2020, Corfu, Greece
www.esc-web.org

(C249-0)

6" INTERNATIONAL
CONFERENCE
ON GEOTECHNICAL

]
ISC 6 AND GEOPHYSICAL SITE

CONFERENCE

svoresr  CHARACTERISATION

7-11 September 2020

6th International Conference on Geotechnical
and Geophysical Site Characterization
07-09-2020 + 11-09-2020, Budapest, Hungary
www.isc6-budapest.com

Organizer: Hungarian Geotechnical Society
Contact person: Tamas Huszak

Address: Muegyetem rkp. 3.

Phone: 0036303239406

Email: huszak@mail.bme.hu

Website: http://www.isc6-budapest.com
Email: info@isc6-budapest.com

o3 O

3rd International Symposium on Coupled
Phenomena in Environmental Geotechnics
October 28th - 29th, 2020, Kyoto, Japan
https://cpeg2020.or

CPEG2020 is organized under the auspices of the Technical
Committee TC215 (Environmental Geotechnics) of ISSMGE,
and follows the very successful first two CPEG symposiums
held in Torino (Italy) in 2013, and in Leeds (UK) in 2017.
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CPEG2020 will be hosted in conjunction with the Japanese
Geotechnical Society (JGS) and Kyoto University, and it will
be followed by the ‘Fifth World Landslide Forum’ from No-
vember 2nd, making this a great opportunity to join both
ISSMGE events in the Ancient Capital of Japan.

As we polish the details of the symposium, we will update
the CPEG2020 website with further information, including
keynote speakers, detailed symposium themes, and key
dates. Please, keep the address of this site
(www.cpeg2020.0org) among your bookmarks for updated
information.

3 O

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

o3 D

EUROCK 2021
the ISRM European Rock Mechanics Symposium
June 2021, Torino, Italy

o3 D

UNSAT2022 5 memtonscontesncacn

UNSAT2022
8th International Conference on Unsaturated
Soils
June or September 2022, Milos island, Greece
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200 tons of TNT blasts largest landslide dam in
recent years, Russia

Following three weeks of preparation under -30 °C (-
22 °F) and strong ice winds, Russian military finally
blew up a huge natural dam in the remote Russian
region of Khabarovsk. The dam was created on the
Bureya River mid-December 2018 after a 'large and
unusual' landslide. This is the largest landslide event
in Russia in recent years. There are speculations it
was caused by a meteorite impact but scientists con-
cluded the cause was a rockslope failure.

Some 34 million m3 (1 200 698 668 feet?) of rocks suddenly
fell into the river sometime around December 11,
2018, completely blocking the river and forcing authorities
to issue evacuation orders for downstream villages.

Some 520 military personnel built 80 km (50 miles) of
roads to access the site and used more than 200 tons of
TNT and 12 km (7.4 miles) of Bickford fuse to blast a hole
in the dam.

The new channel they created is 200 m (650 feet) long, 35
m (115 feet) wide and 20 m (65 feet) deep.

Russian scientists say a 50 m (164 feet) high river tsunami
swept along the river after the landslide. Since this is a re-
mote region, there were no reports of it at the time.

The event took place at 50.559, 131.472, some 75 km (46
miles) from the village of Chekunds, where river level was
observed rising a few centimeters each day.

Hunters who first reached the site said they were alerted by
a sudden and inexplicable change in the flow of the river.
They reported 'hot rocks' on which they could warm their
hands, sparking the meteor impact theory.

(THE WATCHERS, February 7, 2019,
https://watchers.news/2019/02/07/200-tons-of-tnt-blasts-
largest-landslide-dam-in-recent-years-

rus-

sia/?utm source=feedburner&utm medium=email&utm ca
mpaigh=Feed%3A+adorraeli%2FtsEq+%28The+Watchers+
-+watching+the+world+evolve+and+transform%29)

To apBpo vyia TNV KatoAiocbnon napoucidcdnke oTo Mpon-
youUpevo TeUXOG Tou NePIodikoU
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Deadly earthquake traveled at 'supersonic’
speeds—why that matters

A powerful earthquake struck the island of Sulawesi in In-
donesia in September 2018, triggering a tsunami and killing
thousands of people. Now, research suggests the earth-
quake was a rare breed of temblor known as supershear
(The monuments of the Pancha Rathas complex in southern
India were hewn from single slabs of granite 1,300 years
ago. Stone versions of earlier wooden temples, these struc-
tures were never consecrated)

A powerful temblor in Indonesia offered a detailed
look at supershear, a phenomenon that can create the
geologic version of a sonic boom.

When the earthquake struck on September 28, 2018, Indo-
nesia's Sulawesi island flowed like water. Currents of mud
swallowed anything in their paths, sweeping away entire
sections of the city of Palu and crosscutting the region's
neat patchwork of crop fields. Minutes after the shaking
began, locals were caught unaware by a wall of water that
crashed onshore with devastating results.

As the sun set that evening, thousands were missing. With-
in days, the smell of corpses permeated the air. The 7.5-
magnitude event was 2018's deadliest quake, killing more
than 2,000 people.

In the efforts to understand how this fatal series of events
clicked into place, much attention has focused on the sur-
prise tsunami. But a pair of new studies ), published Feb-
ruary 4 in Nature Geoscience, tackles another remarkable
aspect: The earthquake itself was likely an unusual and
incredibly fast breed of temblor known as supershear.

The Palu quake cracked through the earth at nearly 9,200
miles an hour—fast enough to get from LA to New York City
in @ mere 16 minutes. Such a fast rupture causes earth-
quake waves to pile up in what's known as a Mach front,
similar to the pressure wave from a plane traveling at su-
personic speed. This concentrated cone of waves can ampli-
fy the quake's destructive power.

“It's like a sonic boom in an earthquake,” says Wendy
Bohon, an earthquake geologist at the Incorporated Re-
search Institutions for Seismology (IRIS).

TA NEA THZ EEEEI'M - Ap. 123 - ®EBPOYAPIOZ 2019

While it's not yet possible to say for sure if the supershear
speed intensified the Indonesia quake's landslides, liquefac-
tion, or tsunami, the pair of new studies does offer a rare
look at this little-understood and potentially deadly phe-
nomenon.

“We have observed only a handful of supershear earth-
quakes, and even fewer with this level of detail,” says seis-
mologist Jean-Paul Ampuero of the Université Cote d'Azur in
France, a coauthor of one of the studies.

“This is going to tell us something fundamental about the
way the Earth works,” says Bohon, who was not involved in
either study. “And it has the potential to actually save lives
and help us inform people in a better way.”

Unzipping the Earth

During an earthquake, the entire length of a fracture
doesn't break all at once. Rather, it unzips the planet's sur-
face at a rate known as the rupture speed.

Stephen Hicks, a seismologist at the University of South-
ampton, explains the phenomenon by grabbing a colorful
flier sitting on a table at the American Geophysical Union
Fall Meeting in Washington, D.C. He makes a tiny tear on
one side, and says: “Imagine that's your nucleation,” or the
start of a rupture on a fault. The rupture speed is how fast
that point moves through time, he says, and with a sharp
jerk, he rips the flier in two.

It's this speed that caught geologists' attention with the
Indonesia event. To take a closer look, Ampuero and his
colleagues harnessed the power of the growing global net-
work of seismic stations, which detect the echoes of earth-
quakes from hundreds of miles away. From that network,
they collected data from 51 locations across Australia.

By studying the arrival of earthquake waves at each station,
the team recreated the racing rupture. It's similar to how
your brain figures out where a sound is coming from, Am-
puero explains. If someone is talking to you from the right,
the noise arrives at your right ear a fraction of a second
before your left. Your brain then uses that delay to locate
the speaker.

“"What we're doing is the same, [but] instead of using only
two ears we're using hundreds of ears,” he says. “Each ear
is one seismometer on the ground.”

This revealed that the temblor broke so fast that the rup-
ture speed overtook a type of radiating waves known as
shear waves, thus the term “supershear.” Over roughly 36
seconds, the quake cracked southward through some 93
miles of Earth's surface.

“That is the ground breaking that fast, which is pretty
amazing,” marvels Hicks, who wasn't involved in the re-
search.

Earthquake superhighway

A second team took a closer look at changes to the surface
after the temblor ripped through, using data and imaging
from satellites before and after the event.

“"We were immediately struck by the sharpness of the rup-
ture at the surface south of the city of Palu and by the great
amount of displacement in this area,” study coauthor Anne
Socquet, of the Université Grenoble Alpes in France, writes
in an email.

This analysis suggests that the land largely shifted horizon-

tally, and that the change was massive: The ground offset
by 16.4 feet at its maximum point south of Palu City. The
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shift was so large, it was easily seen in images of the region
post-quake. Roads were offset; buildings seemingly cut in
two.

“This is definitely huge for a [magnitude] 7.5 earthquake,”
Socquet says. “And this is likely enhanced by the fact that
this earthquake was supershear.” It didn't happen just at
the surface, either, but also as deep as roughly three miles
underground.

In the southern stretches of the fault, an important feature
behind this rapid speed and the deep shift is what Socquet
calls its “maturity.” Tectonics have tested this break time
and time again, continually shoving the blocks of Earth side
by side and carving the fault into a fairly continuous,
smooth, straight break—features previously associated with
other examples of super-fast ruptures.

Anatomy of supershear

Yet even within this category of rare events, the Palu quake
may stand apart. Most supershear earthquakes actually
travel even faster than the one in Palu, cruising along al-
most as fast as another type of earthquake wave known as
a pressure wave. These commonly zoom by around 11,200
miles an hour. But Ampuero and his colleagues found that
while the Indonesia quake was fast enough to be su-
pershear, it didn't hit this top speed.

“It's extremely rare to see events in this intermediate
range,” he says.

Ampuero and his colleagues believe the discrepancy is due
to the fact that earthquake models, including the one used
in this work, commonly assume that the rocks surrounding
a fault are one intact unit. But that's not always the case in
the real world, where zones of fractures around the break
can slow the speeds of a quake's associated waves through
the surface.

If true for Sulawesi, this would mean the quake's pressure
waves could have moved about as fast as its rupture speed,
as is expected for supershear ruptures. The quake was still
weirdly slow for supershear, but at least its waves and rup-
ture would have moved at the right relative speeds. Howev-
er, the scientists won't know for sure that this was the case
without more study in the region.

That's not the only thing unusual about the event. Septem-
ber's earthquake also seemed largely undeterred by two
major bends in the fault. Zigs and zags along the rupturing
fault usually slow earthquakes, like cars on a winding road,
but not this one. And unlike most supershear breaks, which
need a little warmup, the Palu temblor seemed to hit its
galloping pace early on.

“This earthquake is like a Lamborghini,” Bohon says. “It
goes from zero to 60 in no time.”

This behavior raises even more questions. Could the fault
be straighter at depth? This would have helped it barrel
through bends higher up, Ampuero notes. Did smaller fore-
shocks supercharge the big quake? This could have sent it
galloping out of the gates. But this early speed could also
have to do with the roughness of the fault, which could stick
the sides together like the rough sides of sandpaper and
cause the ground to break with extra oomph.

More to come?

These unusual features make this earthquake all the more
valuable, since they can help researchers better understand
both where and how super-fast quakes can happen. The
scientists who reviewed the work all stressed the signifi-

cance of this information for future modeling and hazard
assessments not just in Indonesia, but around the globe.

“What happened here could likely happen on other faults,
especially major plate-boundary faults,” says Eric Dunham,
a geophysicist at Stanford University.

“This type of fault is the same one we can find in California,
Northern Turkey, Northern Aegean, the Dead Sea fault
zone, Central Asia,” says earthquake geologist Sotiris Val-
kaniotis, who was not involved in the new studies. “The
detections from this earthquake apply worldwide.”

(Maya Wei-Haas / NATIONAL GEOGRAPHIC, February 4,
2019,
https://www.nationalgeographic.com/science/2019/02/dead
ly-earthquake-supersonic-supershear-speed-
indonesia/?cmpid=org=ngp::mc=crm-
email::src=ngp::cmp=editorial: :add=Science 20190213::ri
d=1084349954)

™ https://www.nature.com/articles/s41561-018-0296-0,
https://www.nature.com/articles/s41561-018-0297-z
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A Single Earthquake Can Move Millions of Tons
of Carbon into Earth's Deepest Trenches

-Google’

Epealt 248302 km O

A Google satellite map shows where the 2011 Tohoku
earthquake struck off Japan.

In 2011, a magnitude-9.0 earthquake rumbled to life off the
coast of Tohoku, Japan, triggering a massive tsunami and
killing more than 15,000 people.

The global effects of the Tohoku earthquake — now regard-
ed as the fourth most powerful since recording began in
1900 — are still being studied. Scientists have since esti-
mated that the quake shoved the main island of Japan 8
feet (2.4 meters) to the east, knocked the Earth as many as
10 inches (25 cm) off its axis and shortened the day by a
few millionths of a second, NASA reported in 2011. But for
Arata Kioka, a geologist at the University of Innsbruck in
Austria, the most interesting and mysterious effects of the
quake can't be seen with a satellite; they can be measured
only in the deepest chasms of Earth's oceans.

In a new study published Feb. 7 in the journal Scientific
Reports, Kioka and his colleagues visited the Japan Trench
— a subduction zone (where one tectonic plate dives be-
neath another) in the Pacific ocean that plunges more than
26,000 feet (8,000 m) at its deepest point — to determine
how much organic matter had been dumped there by the
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history-making quake. The answer: A lot. The team found
that roughly one teragram — or 1 million tons — of carbon
had been dumped into the trench following the Tohoku
earthquake and subsequent aftershocks.

"This was much more than we were expecting," Kioka told
Live Science.

Earth's deepest places

The huge quantity of carbon relocated by earthquakes may
play a key role in the global carbon cycle — the slow, natu-
ral processes by which carbon cycles through the atmos-
phere, the ocean and all living things on Earth. But, Kioka
said, research on this topic has been lacking.

Part of that might be because it involves visiting the deep-
est places on Earth. The Japan Trench is part of the hadal
zone (named for Hades, the Greek god of the underworld),
which includes places lurking more than 3.7 miles (6 kilo-
meters) below the ocean's surface.

"The hadal zone only occupies 2 percent of the total surface
area of the seafloor," Kioka told Live Science. "It's probably
less explored than even the moon or Mars."

On a series of missions funded by several international sci-
ence institutions, Kioka and his colleagues cruised over the
Japan Trench six times between 2012 and 2016. During
these cruises, the team used two different sonar systems to
create a high-resolution map of the depths of the trench.
This allowed them to estimate how much new sediment had
been added to trench's floor over time.

To see how the chemical contents of that sediment had
changed since the 2011 quake, the team dug up several
long sediment cores from the bottom of the trench. Measur-
ing up to 32 feet (10 meters) long, each of these cores
served as a sort of geologic layer cake that showed how
sundry bits of matter from land and sea piled onto the bot-
tom of the trench.

Several meters of sediment appeared to have been dumped
into the trench in 2011, Kioka said. When the team ana-
lyzed these sediment samples at a lab in Germany, they
were able to calculate the amount of carbon in each core.
They estimated that the total amount of carbon added
across the entire trench was up to a million tons.

That's a lot of carbon. For comparison, about 4 million tons
of carbon are delivered to the sea annually from the Hima-
laya mountains via the Ganges-Brahmaputra rivers, Kioka
and his colleagues wrote in their study. For a quarter of that
amount to end up in the Japan Trench following a single
seismic event underscores the mysterious power earth-
quakes hold in the global carbon cycle.

How, exactly, carbon dumped into Earth's deepest places
figures into the broader cycle is still uncertain. However,
Kioka said, subduction zones like the Japan Trench might
give carbon sediments a relatively quick path into the
Earth's interior, where they may eventually be released into
the atmosphere as carbon dioxide during volcanic eruptions.
Further research is needed, and a planned 2020 expedition
to collect even longer core samples from the trench may fill
in some historical details going back hundreds or thousands
of years.

(Brandon Specktor, Senior Writer / LIVESCIENCE, February
18, 2019, https://www.livescience.com/64795-deep-
carbon-earthquakes.html?utm source=Is-

newslet-

ter&utm medium=email&utm campaign=20190218-Is)
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Megathrust earthquake drives drastic organic
carbon supply to the hadal trench

A. Kioka, T. Schwestermann, J. Moernaut, K. Ikehara,

T. Kanamatsu, C. M. McHugh, C. dos Santos Ferreira,

G. Wiemer, N. Haghipour, A. J. Kopf, T. I. Eglinton &
M. Strasser

Scientific Reports, Volume 9, Article number: 1553 (2019)
Abstract

The giant 2011 Tohoku-oki earthquake has been inferred to
remobilise fine-grained, young surface sediment enriched in
organic matter from the slope into the >7 km deep Japan
Trench. Yet, this hypothesis and assessment of its signifi-
cance for the carbon cycle has been hindered by limited
data density and resolution in the hadal zone. Here we
combine new high-resolution bathymetry data with sub-
bottom profiler images and sediment cores taken during
2012-2016 in order to map for the first time the spatial
extent of the earthquake-triggered event deposit along the
hadal Japan Trench. We quantify a sediment volume of
~0.2 km?3 deposited from spatially-widespread remobilisa-
tion of young surficial seafloor slope sediments triggered by
the 2011 earthquake and its aftershock sequence. The
mapped volume and organic carbon content in sediment
cores encompassing the 2011 event reveals that this single
tectonic event delivered >1 Tg of organic carbon to the ha-
dal trench. This carbon supply is comparable to high carbon
fluxes described for other Earth system processes, shedding
new light on the impact of large earthquakes on long-term
carbon cycling in the deep-sea.

(https://www.nature.com/articles/s41598-019-38834-x)
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Earthquakes can systematically trigger other
ones on opposite side of Earth

Earthquake mangled track

New research shows that a big earthquake can not only
cause other quakes, but large ones, and on the opposite
side of the Earth.

The findings, published today in Scientific Reports, are an
important step toward improved short-term earthquake
forecasting and risk assessment.

Scientists at Oregon State University looked at 44 years of
seismic data and found clear evidence that tremblors of
magnitude 6.5 or larger trigger other quakes of magnitude
5.0 or larger.
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It had been thought that aftershocks — smaller magnitude systematically-trigger-other-ones-on-opposite-side-of-
quakes that occur in the same region as the initial quake as earth.html#ixzz5eXbSQEXQg)

the surrounding crust adjusts after the fault perturbation —

were the only seismic activity an earthquake could lead to.

But the OSU analysis of seismic data from 1973 through
2016 — an analysis that excluded data from aftershock
zones — provided the first discernible evidence that in the
three days following one large quake, other earthquakes
were more likely to occur.

Each test case in the study represented a single three-day
window “injected” with a large-magnitude (6.5 or greater)
earthquake suspected of inducing other quakes, and ac-
companying each case was a control group of 5,355 three-
day periods that didn’t have the quake injection.

“The test cases showed a clearly detectable increase over
background rates,” said the study’s corresponding author,
Robert O’Malley, a researcher in the OSU College of Agricul-
tural Sciences. “Earthquakes are part of a cycle of tectonic
stress buildup and release. As fault zones near the end of
this seismic cycle, tipping points may be reached and trig-
gering can occur.”

The higher the magnitude, the more likely a quake is to
trigger another quake. Higher-magnitude quakes, which
have been happening with more frequency in recent years,
also seem to be triggered more often than lower-magnitude
ones.

A tremblor is most likely to induce another quake within 30
degrees of the original quake’s antipode — the point directly
opposite it on the other side of the globe.

“The understanding of the mechanics of how one earth-
quake could initiate another while being widely separated in
distance and time is still largely speculative,” O’Malley said.
“But irrespective of the specific mechanics involved, evi-
dence shows that triggering does take place, followed by a
period of quiescence and recharge.”

Earthquake magnitude is measured on a logarithmic 1-10
scale — each whole number represents a 10-fold increase in
measured amplitude, and a 31-fold increase in released
energy.

The largest recorded earthquake was a 1960 temblor in
Chile that measured 9.5. The 2011 quake that ravaged the
Fukushima nuclear power plant in Japan measured 6.6.

In 1700, an approximate magnitude 9.0 earthquake hit the
Cascadia Subduction Zone — a fault that stretches along
the West Coast of North American from British Columbia to
California.

Collaborating with O’Malley were Michael Behrenfeld of the
College of Agricultural Sciences, Debashis Mondal of the
College of Science and Chris Goldfinger of the College of
Earth, Ocean and Atmospheric Sciences.

Reference

Robert T. O’Malley, Debashis Mondal, Chris Goldfinger, Mi-
chael J. Behrenfeld. Evidence of Systematic Triggering at
Teleseismic Distances Following Large Earthquakes. Scien-

tific Reports, 2018; 8 (1) DOI: 10.1038/s41598-018-30019-
2

Note: The above post is reprinted from materials provided
by Oregon State University. Original written by Steve Lun-
deberg.

(August 2, 2018,
http://www.geolo age.com/2018/08/earthquakes-can-
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Mount Everest is NOT the Tallest Mountain in
the World

Mauna Kea Volcano, Hawaii.

The world's tallest mountain technically is not Mount
Everest.

Mount Everest is the tallest mountain above sea level, but if
we're talking sheer height here, base to summit, then the
tallest mountain is Mauna Kea on the island of Hawaii.

The secret of Everest’s height is not found at the summit
but deep underground. Because of how it was formed it sits
on higher ground.

Fifty million years ago, India’s continental plate crashed
into Asia — the biggest collision on Earth in the last 400 mil-
lion years. The collision was so violent that India’s plate did
not just crumple, it pushed under Asia - raising the land
mass high into the sky.

EVEREST KILIMANJARO MAUNA KEA
Asia Africa Pacific

10200M
FROM BASE

Everest stands 29,035 feet above sea level. Mauna Kea only
stands 13,796 feet above sea level, but the mountain ex-
tends about 19,700 feet below the Pacific Ocean. Over half
of it is submerged.

That puts the total height of Mauna Kea at about 33,500
feet — nearly a mile taller than Everest.

Mauna Kea is actually an inactive volcano on the big island
of Hawaii. It is about a million years old, created when the

Pacific tectonic plate moved over the Hawaiian hotspot — a
plume of liquid magma from deep inside Earth. It last
erupted about 4,600 years ago.

(Geology, http://www.geologyin.com/2017/07/mount-
everest-is-not-tallest-mountain.html)
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Scientists Crack Mystery of How Fossil Concre-
tions Form

Moeraki boulders: Gigantic concretions formed in mudstone
on New Zealand's Moeraki coast; about 50 million years old.
The present research shows that even concretions of this
size formed very rapidly, within several decades.

All over the world, spectacular fossils have frequently been
found preserved inside solid, roughly spherical rocks called
"concretions." From geologists to casual observers, many
have wondered why these hardened masses of carbonate
formed around dead organisms, with round shapes and
sharp boundaries with the surrounding material, typically in
marine mud and mudstone.

Several important questions regarding concretions have
long puzzled scientists. What conditions cause them to
form? How long do they take to grow? Why do they stop
growing? Why are they so distinct from the surrounding
rock or sediments?

Now, researchers led by Nagoya University have developed
a method to analyze concretions using L-shaped "cross-plot
diagrams" of diffusion and growth rate, reported in a new
study published in Scientific Reports. With this method, they
analyzed dozens of concretions from three sites across Ja-
pan and compared them with concretions from England and
New Zealand.

The results of this new study dramatically impact under-
standing of the rate at which concretions form. "Until now,
the formation of spherical carbonate concretions was
thought to take hundreds of thousands to millions of years,"
co-author Koshi Yamamoto says.

"However, our results show that concretions grow at a very
fast rate over several months to several years." This rapid
sealing mechanism could explain why some concretions
contain well-preserved fossils of soft tissues that are rarely
fossilized under other conditions.
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Study first author Hidekazu Yoshida explains, "The concre-
tions maintained their characteristics, with well-preserved
fossils at their centers or textures indicative of the original
presence of organic matter. Simple mass balance calcula-
tions also demonstrate that the carbon fixed in the car-
bonate concretions came predominantly from the organs of
organisms inside the concretions."

All of the studied concretions were composed of calcite, with
relatively consistent compositions throughout, distinct from
the surrounding muddy matrix. Fine-grained, generally clay-
rich sediments were found to be important to limit diffusion
and permeability, and to slow the migration of solutes.
Thus, bicarbonate concentrations would rise high enough at
a reaction front to cause rapid precipitation of calcium car-
bonate, with sharp boundaries from the surrounding mud.

This new unified model for the creation of spherical concre-
tions, which can be generalized by simple formulas, can be
applied to interpret concretions from all over the world. In
addition to advancing our knowledge of this important
preservation mechanism in the fossil record, this improved
understanding of the rapid precipitation of calcite due to the
presence of organic material may have practical applications
in the field of sealing technology.

Read more at
http://www.geologyin.com/2018/05/researchers-resolve-
formation-mechanism.htmI#A1X7xxifQXY4Dj61.99

o3 D

Earth Once Swallowed Its Own Superocean.
Could It Happen Again?

Around 320 million years ago, the supercontinent Pangea
formed.

The ancient supercontinent of Rodinia turned inside out as
the Earth swallowed its own ocean some 700 million years
ago, new research suggests.

Rodinia was a supercontinent that preceded the more fa-
mous Pangea, which existed between 320 million and 170
million years ago. In a new study, scientists led by Zheng-
Xiang Li of Curtin University in Perth, Australia, argue that
supercontinents and their superoceans form and break up in
alternating cycles that sometimes preserve the ocean crust
and sometimes recycle it back into Earth's interior.

"We suggest that the Earth's mantle structure only gets
completely reorganised every second supercontinent [or

every other cycle] through the regeneration of a new su-
perocean and a new ring of fire," Li wrote in an email to
Live Science. The "Ring of Fire" is a chain of subduction
zones around the Pacific, where the crust of the ocean
grinds underneath the continents. Volcanoes and earth-
quakes are frequent around the Ring of Fire, lending it its
name.

Deep history

The history of supercontinents is a bit murky, but geoscien-
tists are increasingly convinced that the continents merge
into one giant landmass every 600 million years, on aver-
age. First came Nuna, which existed between 1.6 billion and
1.4 billion years ago. Then Nuna broke apart, only to coa-
lesce as Rodinia about 900 million years ago. Rodinia broke
up 700 million years ago. Then, around 320 million years
ago, Pangea formed.

A rare view of the divide between two continental plates is
visible at Thingvellir National Park in Iceland. This chasm
divides the Eurasian continent from the North American
continent.

There are patterns in the circulation of the mantle (the layer
beneath Earth's crust) that seem to match nicely with this
600 million-year cycle, Li said. But some mineral and gold
deposits and geochemical signatures in ancient rock reoccur
in a longer cycle — one that's closer to a billion years. In a
new paper in the April issue of the journal Precambrian Re-
search and just published online, Li and his colleagues ar-
gue that the Earth actually has two concurrent cycles run-
ning: a 600 million-year-long supercontinent cycle and a
billion-year-long superocean cycle. Each supercontinent
breaks up and reforms by two alternating methods, the
researchers hypothesize.

An alternating pattern?

The two methods are called "introversion" and "extrover-
sion." To understand introversion, imagine a supercontinent
surrounded by a single superocean. The continent begins to
split into pieces separated by a new, internal ocean. Then,
for whatever reason, subduction processes begin in this
new, internal ocean. At these fiery spots, oceanic crust
dives back into Earth's hot mantle. The internal ocean is
chewed back into the planet's interior. The continents come
back together again. Voila — a new supercontinent, sur-
rounded by the same old superocean that was there before.

Extroversion, on the other hand, creates both a new conti-
nent and a new superocean. In this case, a supercontinent
rifts apart, creating that internal ocean. But this time, the
subduction occurs not in the internal ocean, but in the su-
perocean surrounding the rifting supercontinent. The Earth
swallows the superocean, dragging the rifting continental
crust clear around the globe. The supercontinent essentially
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turns inside out: Its former coastlines smash together to
form its new middle, and its torn-apart middle is now the
coast. Meanwhile, the once-interior ocean is now a brand-
new superocean surrounding the new supercontinent.

Li and his colleagues used modeling to argue that over the
past 2 billion years, introversion and extroversion have al-
ternated. In this scenario, the supercontinent Nuna broke
apart and then formed Rodinia via introversion. Nuna's su-
perocean thus survived to become Rodinia's superocean,
which scientists have dubbed Mirovoi. Nuna and Rodinia had
similar configurations, Li said, which bolsters the notion that
Nuna simply broke apart and then came back together
again.

But then, the oceanic crust of Mirovoi began to subduct.
Rodinia pulled apart as its superocean disappeared. It
slammed back together on the other side of the planet as
Pangea. The new ocean that formed as Rodinia rifted, and
then it became Pangea's superocean, known as Panthalas-
sa.

Earth's future

Pangea, of course, rifted apart to become the continents we
know today. Panthalassa's remnants survive as the Pacific
oceanic crust.

The past 2 billion years of history posited in the new re-
search are plausible, said Mark Behn, a geophysicist at Bos-
ton College and Woods Hole Oceanographic Institution, who
studies Earth's deep history but was not involved in the new
research. However, it's hard to know whether the cycles
studied represent a true, fundamental pattern.

"You only have three iterations, so you're trying to extrapo-
late trends out of not very many cycles," Behn said.

If the alternating pattern holds, Li said, the next supercon-
tinent will form by introversion. The internal oceans created
by Pangea's rifting — the Atlantic, the Indian and the
Southern oceans — will close. The Pacific will expand to
become the new continent's single superocean. Scientists
call this theoretical future supercontinent Amasia. (At this
moment in time, the Pacific is actually shrinking slightly via
subduction, but that pattern may or may not continue over
hundreds of millions of years.)

Earth's supercontinent future remains unclear. Models that
attempt to combine the movements of Earth's continents
with the internal dynamics of the mantle could help deter-
mine if the introversion/extroversion assembly methods are
realistic, Li said. The methods used by Li and his colleagues,
which involved studying molecular variation patterns in an-
cient rocks, are probably on the right track for tackling
these fundamental questions of plate tectonics, Behn said.

Ultimately, Behn said, the question comes down to what
drives plate tectonics. No one knows what triggers the start
of subduction at a particular place and time, he said. There
is even debate about when Earth's plates started sashaying
around. Some scientists think plate tectonics began soon
after Earth formed. Others think it started 3 billion, 2 billion
or a billion years ago.

"The data for these things is just coming of age," Behn said,
"and we're only now being able to start pulling the pieces
together."

(Stephanie Pappas, Live Science Contributor, LIVESCIENCE,
February 7, 2019, https://www.livescience.com/64707-
earth-swallowed-superocean.html?utm source=ls-
newslet-

ter&utm medium=email&utm campaign=20190210-Is)
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Geologists Figured Out Where the Most Remote
Part of the Ocean Came From

A Korean icebreaker made its way to one of the most re-
mote parts of the ocean in 2011 and 2013, an area near
Antarctica and south of New Zealand. There it dredged up
material from the seafloor that revealed a previously un-
known region of Earth's molten deeps.

Scientists analyzed a mix of chemical variants called iso-
topes in seafloor samples from different parts of the planet
to figure out what "mantle domain" produced them. Most of
the solid stuff on or near Earth's surface was, at some
point, part of the planet's hot molten interior. But different
parts (or domains) of that interior contain different ratios of
various isotopes and thus produce different telltale composi-
tions, or signatures. Scientists studying the material from
this faraway part of the ocean, termed the Australian-
Antarctic Ridge (AAR), determined that it had a unique
chemical signature. This new signature means the samples
must have emerged from a domain that was previously un-
known.

This 1,200-mile-wide (1,900 kilometers) region was "the
last gap" in the geological model of the seafloor, the re-
searchers wrote in a paper published Jan. 28 in the journal
Nature Geoscience™.

Scientists had predicted that the AAR would have a similar
isotopic signature to the Pacific, they wrote, suggesting the
two seafloor regions emerged from the same part of Earth's
mantle — the hot, rocky region later sandwiched between
the crust and the core. Instead, it appears to have burst
upward separately from its own part of the mantle, likely as
part of a major geologic disruption that occurred about 90
million years ago.

That was the end of the period when Earth's landmasses
were joined together into the supercontinent Gondwana,
with present-day Antarctica at its center. When Gondwana
finally broke up, the researchers wrote, a "deep mantle
upwelling," which they've dubbed the Zealandia-Antarctic
Swell, appears to have pushed its way between the separat-
ing continental chunks, forming the relatively shallow sea-
floor of the AAR.

So that's the last part of the ocean's mantle domain identi-
fied. But it likely won't be the end of the discussion of how
all this new mantle domain and the already-established
ones have interacted throughout Earth's deep prehistory to
produce the planet we recognize today.
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(Rafi Letzter, Staff Writer / LIVESCIENCE, February 11,
2019, https://www.livescience.com/64737-antarctic-new-
mantle-ocean.html?utm source=ls-

newslet-

ter&utm medium=email&utm campaign=20190211-Is)

™) An isotopically distinct Zealandia-Antarctic
mantle domain in the Southern Ocean

Nature Geoscience, Volume 12, pages206-214 (2019),
https://www.nature.com/articles/s41561-018-0292-4
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Liquid metal catalyst solidifies CO2 for safe
storage

In what is claimed to be a world first, researchers
have used a liquid metal catalyst to turn CO2 back
into solid coal, an advance with implications for car-
bon capture and storage.

Liquid Catalytic metal Catalytic
metal added process
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Schematic showing how liquid metal is used as a catalyst
for converting carbon dioxide into solid coal

Published in Nature Communications ), the research led by
RMIT University in Melbourne, Australia is claimed to offer
an alternative direction for safely and permanently remov-
ing the greenhouse gas from the atmosphere.

Technologies for carbon capture and storage (CCS) involve
compressing CO2 into a liquid form, transporting it to a
suitable site and injecting it underground but implementa-
tion has been hampered by engineering challenges, eco-
nomic viability and environmental concerns about possible
leaks from the storage sites.

RMIT researcher Dr Torben Daeneke said converting CO2
into a solid could be a more sustainable approach.

“While we can't literally turn back time, turning carbon diox-
ide back into coal and burying it back in the ground is a bit
like rewinding the emissions clock,” said Daeneke, an Aus-
tralian Research Council DECRA Fellow.

“To date, CO2 has only been converted into a solid at ex-
tremely high temperatures, making it industrially unviable.

“By using liquid metals as a catalyst, we’ve shown it’s pos-
sible to turn the gas back into carbon at room temperature,
in a process that'’s efficient and scalable.

“While more research needs to be done, it's a crucial first
step to delivering solid storage of carbon.”

Lead author, Dr Dorna Esrafilzadeh, a Vice-Chancellor’'s
Research Fellow in RMIT’s School of Engineering, developed
the electrochemical technique to capture and convert at-
mospheric CO2 to storable solid carbon.

https://www.youtube.com/watch?v=03gWgCN61F0

To convert CO2, the researchers designed a liquid metal
catalyst with specific surface properties that made it ex-
tremely efficient at conducting electricity while chemically
activating the surface.

According to RMIT, the carbon dioxide is dissolved in a
beaker filled with an electrolyte liquid and a small amount
of the liquid metal, which is then charged with an electrical
current.

The CO2 slowly converts into solid flakes of carbon, which
are naturally detached from the liquid metal surface, allow-
ing the continuous production of carbonaceous solid.

“A side benefit of the process is that the carbon can hold
electrical charge, becoming a supercapacitor, so it could
potentially be used as a component in future vehicles,”
Esrafilzadeh said. “The process also produces synthetic fuel
as a by-product, which could also have industrial applica-
tions.”

The research was conducted at RMIT’s MicroNano Research
Facility and the RMIT Microscopy and Microanalysis Facility.
The collaboration involved researchers from Germany (Uni-
versity of Munster), China (Nanjing University of Aero-
nautics and Astronautics), the US (North Carolina State
University) and Australia (UNSW, University of Wollongong,
Monash University, QUT).

(theENGINEER, 27th February 2019,
https://www.theengineer.co.uk/liquid-metal-catalyst-
co2/?cmpid=tenews 7529885&utm medium=email&utm s
ource=newsletter®utm campaign=tenews&adg=25D5594B-
61A5-4477-9BBF-F97F87829407)

() Room temperature CO:2 reduction to solid car-
bon species on liquid metals featuring atomical-
ly thin ceria interfaces

(Nature Communications, volume 10, Article number: 865
(2019), https://www.nature.com/articles/s41467-019-
08824-8))
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UAE mulls Fujairah-Mumbai subsea tunnel pro-
ject

The UAE’s National Advisor Bureau, a consultancy firm
based in Masdar city in Abu Dhabi, has announced its latest
futuristic project - The Fujairah-Mumbai Subsea Tunnel Pro-
ject.

It aims to connect the UAE and other GCC countries for the
first time with Mumbai, India, via a subsea tunnel and an
ultra speed 1,000 km/hour subsea railway line.

The floating underwater tunnel may consist of two curved
concrete tubes, submerged below the surface of
the Arabian Sea.

The concept of the tunnel is based on well-known technolo-
gy applied to floating bridges, offshore structures and im-
mersed tunnels, said a top official of the Bureau.

“The project, which is currently at the concept stage, is
meant to connect the UAE and the other GCC countries for
the first time with India via a subsea tunnel and an ultra
speed subsea railway line, with the aim of improving the
bilateral trade between the two nations," remarked Abdulla
Alshehhi, managing director of the National Advisor Bureau.

The floating underwater tunnel may consist of two curved
concrete tubes, submerged below the surface of the Arabian
Sea. The submerged tubes would be stabilised by being
attached to pontoons on the surface of the sea or by verti-
cal tethers to the sea floor, he explained.

"Provision can be made for enough gaps between the pon-
toons to allow ships to pass through. The tubes would be
placed underwater, deep enough to avoid water traffic and
weather," stated Alshehhi.

The tunnel would be a watertight, resisting the salty sea
water, and should be able to withstand the hydrostatic forc-
es upon it, he pointed out.

Creating a vacuum inside the tunnel will result in tremen-
dous speed for trains due to the minimal air resistance, he
added.

The main expected benefits from the project are:

e Transportation of passengers, tourists and workers be-
tween the UAE (as well as other GCC countries) and In-
dia;

e Export oil and gas from Fujairah Port to India via a pipe-
line and possibly China and Pakistan;

e Import water from Narmada River, north of Mumbai to
the UAE (it is well noted that the Narmada River is flood-
ing during monsoon season; excess water may be ex-
ported to the UAE);

e Transport goods and commodities between the two na-
tions;

e Supply bunker fuel to ships passing between the floating
pontoons via a floating bunker fuel station

Alshehhi, while quoting Mahatma Gandhi, India's independ-
ence leader and a global icon of peace and non-violence,
said: "in a gentle way, you can shake the world."

"This ambitious project will surely shake the way we travel
between continents," he added.

Future expansion may include the One Belt One Road Initia-
tive, linking the China-Pakistan Economic Corridor at
Gwadar Port with the UAE (and other GCC countries) via
Fujairah Port to complement the Chinese Silk Road.

The train stations in the future may also include the port
city of Karachi in Pakistan and Muscat, the capital city of
Oman.

The speed of trains can be set to the range of 600 to 1,000
km/hour. The 1,826-km distance between Mumbai to Fu-
jairah station can be covered within two to four hours while
Gawader port in Pakistan to Fujairah can be covered within
one hour.

The Bureau is also planning to make provisions for a road to
be constructed within the floating tunnel for cars and truck
transportation as well as a floating hotel, shopping centres
and fuel stations in the middle of the Arabian Sea, where
commuters can rest and shop.

(TradeArabia News Service, 20 Feb. 2019,
http://www.tradearabia.com/news/CONS 351322.html)
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JRC TECHNICAL REPORTS

Standardisation needs for the
design of underground structures

Standardisation needs for the
design of underground struc-
tures

Corporate author(s): Joint Re
search Centre (European
Commission)

Personal authors: Bogusz, W;
Breunese, A; Nuijten, G; Athanasopoulou, A; Pso-
mas, S; Lewandowska, A; Stille, H; Dimova, S;
Pecker, A; Grunicke, U; Bezuijen, A; Frank, R; Bur-
baum, U; Roessler, K; Brandtner, M; Jung, H; Ganz,
H; Bournas, B; Sousa, M.L; Subrin, D; Pinto, A;
Sciotti, A

Tunnel projects in Europe form a large portion of the infra-
structure market, and there is continuous demand for the
construction of new tunnels. Underground structures and
particularly tunnels are unique structures. Their key design
considerations and structural behaviour are different from
other structures, such as buildings and bridges, as the main
bearing element in tunnels is the surrounding soils and
rocks. Despite the unique characteristics of tunnel design,
there are no currently available European tunnel design
standards or harmonised guidelines at European level. Thus
tunnel design in Europe is being carried out based on na-
tional knowledge and experience with the use of industri-
al/client standards and guidelines, as well as with parts of
the Eurocodes (European Standards EN 1990 - EN 1999).
The Eurocodes are a set of European Standards (Eu-
ropéenne Normes - EN) which provide common rules for the
design of buildings and other construction works to check
their strength, stability and fire resistance. However, the
scope of the first generation of the Eurocodes covers build-
ings and some other civil engineering works, e.g. bridges,
towers, masts, chimneys, silos, tanks, pipelines. There are
no parts devoted to the design of tunnels, as the Eurocodes
do not include explicitly all underground structures. In view
of the above fact and the strategic importance of the con-
struction industry in the European market, the Joint Re-
search Centre (JRC) of the European Commission started in
2017 activities on the assessment of standardisation needs
for the design of underground structures. The initiative was
launched in the framework of the series of Administrative
Arrangements between DG JRC and Directorate-General
(DG) for Internal Market, Industry, Entrepreneurship and
SMEs (DG GROW) of the European Commission on support
to policies and standards for sustainable construction. The
activities on standardisation needs for underground struc-
tures are supported by an Expert Group on the design of
underground structures convened by the JRC. The JRC Ex-
pert Group on design of underground structures held its first
meeting on 22-23 May 2017 at the JRC site in Ispra (Italy).
Subsequent to the first meeting of the Expert Group, the
present document on the needs for new standard(s) regard-
ing the design of underground structures was prepared by

the JRC, based on the discussions during the meetings in
May 2017 and May 2018, and the technical notes prepared
by the experts. The document delineates that the develop-
ment of design standards for tunnels and underground
structures is certainly feasible (at least for typical configura-
tions) and that it would be advantageous to foster harmoni-
sation of design rules between countries. It appears suitable
that the concept of new standards or guidelines for the de-
sign of tunnels shall be developed in line with the Eurocodes
and delineate how to complete and/or restrict their use for
tunnels without limiting the required flexibility, having in
mind the specificity and diversity of tunnel design. In paral-
lel, it would be beneficial that the concept will be consistent
with the new developments in the second generation of the
Eurocodes currently under development and expected to be
published soon after 2020. Further, it is evident that there
is need to (i) define what is specifically being used for tun-
nel design from the current Eurocodes, (ii) assess what is
missing and (iii) identify what should not be used in tunnel
design, keeping in mind that the Eurocodes were originally
not meant for dealing with tunnels. Sufficient literature,
case studies and experience is available to prepare the gen-
eral framework of a standard or guiding document, as well
as addressing most common types of underground struc-
tures. Currently existing standards, guidelines and recom-
mendations for tunnels in some European countries, as well
as the Eurocodes and international codes, can serve as the
basis for the development of the new standards or guide-
lines. As next step, it is considered important for the Expert
Group to brief CEN/Technical Committee 250 “Structural
Eurocodes” (CEN/TC 250) on its views on the standardisa-
tion.

(Publication Office of the European Union, 29 January 2019)

EuxapioToupe Tov OpdTio Kabnyntr ENPC Roger Frank yia
TNV OXETIKN evnuépwaon. MnopeiTe va kaTeBAoeTe TNV €kBeon
ano To url https://publications.europa.eu/en/publication-
detail/-/publication/cdal6e27-2446-11e9-8d04-
Olaa75ed71al/language-en.

Seismic Design of Foundations:
Concepts and applications

Subhamoy Bhattacharya,
Rolando P. Orense and
Domenico Lombardi

With easy-to-understand explana-
tions of the basic concepts, Seismic Design of Foundations
examines recent and worldwide research outputs and post-
earthquake reconnaissance case studies and offers practical
means of applying them to the real world. Each case study
also provides worked examples of new and innovative find-
ings that reveal background information behind the codes of
practice in various parts of the world as well as the lessons
learned from recent large-scale earthquakes.

Seismic Design of Foundations presents state-of-the-art
information which will be ideal for any student studying
postgraduate civil engineering or structural engineering as
well as researchers working in the field of seismic design.

This book aims to

e assimilate latest state-of-the-art research from Europe,
Japan and New Zealand
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e break down and explain the codes of practice into easy-
to-understand concepts

e showcases worked examples at the end of each chapter
highlighting the concepts covered

e includes case studies from all over the world including
Italy, Greece, India and Taiwan amongst others.

Seismic Design of Foundations presents state-of-the-art
information which will be ideal for any student studying
postgraduate civil engineering or structural engineering as
well as researchers working in the field of seismic design.

(ICE Publishing, 07 February 2019)

. Civil Engineering
Crossrall e |
Crossrail’s Engineering functions

LEARNING together established the Crossrail
LEGACY Technical Papers  Competition
which ran annually and receives
papers on a range of engineering and technical disciplines.
It was open to all organisations currently or previously in-
volved in the project, including designers, contractors, joint
ventures and those working for Crossrail Limited. The pa-
pers from the 6 years of competitions have been published
in a series of books Crossrail Project: Infrastructure Design
and Construction by the Institution of Civil Engineers.

Activities in the Civil Engineering discipline dominated for
the initial years of delivery of Crossrail and the majority of
the papers presented to the Technical Papers Competition in
the first three years cover design and construction of these
works. All the papers relevant to the Civil Engineering disci-
pline are included in this topic area.

The Civil Engineering topic area also includes case studies
and micro-reports produced separately on key subjects such
as geology and geotechnical baseline reports, piling and
deep foundations, and sprayed concrete.

https://learninglegacy.crossrail.co.uk/learning-legacy-
themes/engineering/civils/

(nAnpogopia and Tov Ap. MNwpyo ToipouTidn)

EVOLUTION OF WATER
SUPPLY THROUGH
THE MILLENNIA

Evolution of Water Supply
Through the Millennia

Andreas N. Angelakis, Larry W.
Mays, Demetris Koutsoyiannis,
Nikos Mamassis, Editors

Evolution of Water Supply
Through the Millennia presents the major achievements in
the scientific fields of water supply technologies and man-
agement throughout the millennia. It provides valuable in-
sights into ancient water supply technologies with their ap-
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parent characteristics of durability, adaptability to the envi-
ronment, and sustainability. A comparison of the water
technological developments in several civilizations is under-
taken. These technologies are the underpinning of modern
achievements in water engineering and management prac-
tices. It is the best proof that "the past is the key for the
future."

Rapid technological progress in the twentieth century creat-
ed a disregard for past water technologies that were con-
sidered to be far behind the present ones. There are a great
deal of unresolved problems related to the management
principles, such as the decentralization of the processes, the
durability of the water projects, the cost effectiveness, and
sustainability issues such as protection from floods and
droughts. In the developing world, such problems were in-
tensified to an unprecedented degree.

Moreover, new problems have arisen such as the contami-
nation of surface and groundwater. Naturally, intensification
of unresolved problems led societies to revisit the past and
to reinvestigate the successful past achievements. To their
surprise, those who attempted this retrospect, based on
archaeological, historical, and technical evidence were im-
pressed by two things: the similarity of principles with pre-
sent ones and the advanced level of water engineering and
management practices.

(IWA Publishing, Volume 11, DOI:
https://doi.org/10.2166/9781780401041, April 2012)

Dear All,

Please feel free to share the open access version of the
above IWA-publishing book

https://iwaponline.com/ebooks/book/472

Best wishes,

Andreas N. Angelakis
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Ceotextiles
and
Ceomembrancs

https://www.sciencedirect.com/journal/geotextiles-
and-geomembranes/vol/47/issue/1

KukAo@opnoe 1o Teuxoc 1 Tou Topou 47 (deBpouapiou
2109) Tou Geotextiles and Geomembranes Tng International
Geosynthetics Society pe Ta napakaTtw nepiexdueva:

Regular Articles
Swelling behaviour of expansive soils with recycled geofoam

granules column inclusion, S. Selvakumar, B. Soundara,
Pages 1-11

Effect of vacuum removal on consolidation settlement under
a combined vacuum and surcharge preloading, Pengpeng
Ni, Kai Xu, Guoxiong Mei, Yanlin Zhao, Pages 12-22

Behavior evaluation of geogrid-reinforced ballast-subballast
interface under shear condition, Kumari Sweta, Syed Khaja
Karimullah Hussaini, Pages 23-31

Application of the two-layer system theory to calculate the
settlements and vertical stress propagation in soil rein-
forcement with geocell, J.0. Avesani Neto, Pages 32-41

Interface transmissivity of conventional and multicompo-
nent GCLs for three permeants, A.Y. AbdelRazek, R. Kerry
Rowe, Pages 60-74

Investigating the mechanism of downslope bentonite ero-
sion in GCL liners using X-Ray CT, T. Mukunoki, K. Sato, J.
Fukushima, K. Shida, W.A. Take, Pages 75-86

Field study of a retaining wall constructed with clay-filled
soilbags, Sihong Liu, Kewei Fan, Siyuan Xu, Pages 87-94

Technical Notes

Hydro-mechanical behavior of a lateritic fiber-soil composite
as a waste containment liner, M. Ehrlich, M.S.S. Almeida, D.
Curcio, Pages 42-47

Review Article

Biodegradable geotextiles — An overview of existing and
potential materials, M. Prambauer, C. Wendeler, J. Weit-
zenbock, C. Burgstaller, Pages 48-59
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GEOSYNTHETICS

AN OFFICIAL JOURNAL OF TR 165

%'. -

lce

www.icevirtuallibrary.com/toc/jgein/26/1

KukAo@opnoe To Teuxog 1 Tou Topou 26 (PeBpouapiou
2108) Tou Geosynthetics International Tng International
Geosynthetics Society pe Ta napakaTw nepiEXOpEVa:

Behavior of expanded polystyrene (EPS) blocks under cyclic
pavement foundation loading, S. M. A. Ghotbi Siabil, S. N.
Moghaddas Tafreshi, A. R. Dawson, M. Parvizi Omran,
26(1), pp. 1-25

Static and dynamic analysis of two mechanically stabilized
earth walls, P. P. Capilleri, F. Ferraiolo, E. Motta, M. Scot-
to, M. Todaro, 26(1), pp. 26-41

Failure investigation of a geosynthetic-reinforced soil slope
subjected to rainfall, K.-H. Yang, J. N. Thuo, J.-W. Chen, C.-
N. Liu, 26(1), pp. 42-65

On the small-strain stiffness of polypropylene fibre-sand
mixtures, H. Li, K. Senetakis, A. Khoshghalb, 26(1), pp. 66-
80

Hydration of geosynthetic clay liners (GCLs) on compacted
zeolite, T. Ozdamar Kul, A. H. Oren, 26(1), pp. 81-91

Physical and mechanical properties of Gravel-Tire Chips
Mixture (GTCM), S. M. K. Pasha, H. Hazarika, N. Yoshimoto,
26(1), pp. 92-110
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rewpylog FIKAZETAZ, Ap. MoAiTikdg Mnxavikdg, Kabnyntrg E.M.M.
gazetas@central.ntua.gr, gazetas50@gmail.com

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

MixdAng NMAXAKHZ, MoAimikdg Mnxavikog
mpax46@otenet.gr

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

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

Mopyog MMNEAOKAZ, Ap. MoAImikdg Mnxavikodg, Enikoupog Kadnyntrg TEI ABrivag
gbelokas@teiath.gr, gbelokas@gmail.com

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

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

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

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

15780 ZQrPA®0OY

IoTtoocAida www.hssmge.org (Uno KaTaokeun)

«TA NEA THZ EEEEMM» EkdOTNG: XpnoTtog Toatoavigog, TnA. 210.6929484, ToT. 210.6928137, nA-JI. ctsatsanifos@pangaea.gr,

editor@hssmge.gr, info@pangaea.gr

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