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ANAPEAZ
ANAINQZTOMOYAOZ
(1937 - 2025)

b ¢

O Avdpeag AvayvwaTonouAog yevvnenke otnv ABrva otig 30
NoguBpiou 1937. Anogoitnos anod TNV ZxoAn MoAITik®v Mn-
Xavikwv EMM To 1961, onou enéoTpeye To 1964 wg Bondog.
To 1968 unooTnpi&e didakTopikr diaTpIPr, Nou ekndvnoe uno
Tnv eniBAeywn Tou Kabnyntr AvTwviou Aoilou, pe B€ua Tov
npoadIopIoPO TWV NAPAPETPWVY JIATUNTIKAG AVTOXNG HE EMITO-
nou SoKIWEG, kal To 1980 OAOKANPWOE TNV UPNYECia ToU HE
BENAa TN YEWTEXVIKN CUMNEPIPOPA TWV AYVITOV TNG Meyalo-
noAng. MéAog Tou AIBakTIKoU MpoownikoU TnG ZX0ANG ano To
1966, unnpéTnoe wg Enikoupog Kabnyntng (1982-1984), A-
vanAnpwTng Kabnyntng (1984-1990), Kabnynmig (1990-
2004) kai aoTn ouveéxela OUoTIHOG KadnynTng.

To €peUVNTIKO £pYO TOU, TO OMOIO £0TIHACE OTNV CUMNEPIPOPA
TV €3apwV, oc BEPEANIWTEIG JE NACCAAOUC KAl O €NITOMOU
OOKIHEG, OUVEXIOTNKE KAl PHETA TNV anoxwpnon Tou and Tnv
evepyd unnpeoia To 2004. Suvéypawe 75 apBpa, enéBAeye
navw ano 100 dinAwNATIKEG epyacieg kal eE€dwae TEooepa BI-
BAia og ouvepyaoia pe Tov AvanAnpwtr Kaényntr EMMN Baoi-
Agio ManadonouAo kal akoun €va O€ guvepyaaia Pe Tov Uld
Tou lewpylo AvayvwoTonouAo kal Tov MavayiwTtn Avdpéou
(@epeliwoelg he nacodAoug Avdpéag . AvayvwoTOnouAog,
BaaciAeiog M. Manadoénoulog, Edapikég 1810TNTEG ano eni To-
nou Aokipég Avdpéag M. AvayvwaoTtonouAog, MavayioTng Av-
dpéou, Mewpylog A. AvayvwoTonouAog, Enipavelakég Bepehi-
woelg Avdpéag . AvayvwaoTonouAog, BaaoiAeiog M. Manado-
nouAog, Enipavelakég Ogpeiwoelg kal Ogpelinoelg pe MNao-
gaAoug Avdpéag . AvayvwaoTtonoulog, Baagiheiog M. Manado-
nouAog, =xediaopdg Twv BOeguelinocwy Avdpéag I Avayvw-
oToénoulog, Baaoiheiog ManaddnouAog).

H oupBoAn Tou oTn dnuioupyia Tou Topéa MEWTEXVIKNG, TOV
onoio kai d1eUBuve eni eEAcTia KAl TN CUVEXEIA OTNV KABIEPW-
on Tng KateuBuvong MewTexvikoU Mnxavikou, fTav kabopi-
OTIKN. 2€ JeTanTuxlakd €ninedo, OUVEPYAOTNKE e Tov Kabn-
ynNTA TNG =X0ARG Mnxavikwv MeTaAleiwv MeTaAlloupymv
(MMM) XapdAapno ToouTp€An oTn dnuioupyia Tou PETANTU-
X1aKoU npoypduuaTog onoudwyv Zxediaopog kal Kataokeun Y-
noveiwv '‘Epywv nou ouvTovidel n XoAr} MMM.

AleTéAeoe AvanAnpwTng Mpoedpog (1993-2001) kal Mpdedpog
(2001-2003) Tng =xoANng MoAImkwv Mnxavikwv EMIM. =Tn di-
ApKela TNG BnTeiag Tou, N =X0An oAOKANPWOE Tn METABacn a-
no To 10TOPIKO CUYKPOTNHA OTO KEVTPO TNG ABvag Kal To KTn-
plo TKivn OTIG VEEC TNG €YKATAOTACEIG KAl Ta vEa diIdakThpia
otnv MoAuTtexveiolnoAn Zwypagpou.

STOV XWPOo Twv dIEBVOV CUVEPYATIwV, KABOPIOTIKN ATAv n
npwToBOUAIG TOU Yia Tn OTPATNYIKN CUMPW®VIa CUVeEPYaAadiag
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NG =X0AAC MoAITIKGV Mnxavikeov EMM pe Tnv Ecole Nationale
des Ponts et Chaussées Tou Mapigiou yia Tnv anovopr dinAou
SINAWPATOC O POITNTEG KAl (POITATPIEC MOU NapakoAouBolv
pabnipaTa kai oTig U0 ZXOAEG.

2TNV Npoo@opd Tou €KTOG Tou IdpUNATOG CUYKATAAEyovTadl n
noAUxpovn CUMMETOXN Kal dpactnplotnTa Tou oe Opyavi-
OMOUG dNOCIOU eVDIAPEPOVTOG, ENICTNHOVIKEG ENITPOMNEG KAl
€Taipeieg, kal otn dlopyavwon eAANVIK®OV Kal dIEBvwv ouve-
dpiwv. MapaAAnAa, €xel NPOOPEPEI UNNPETIEG CUKPBOUAOU YIa
NOAAEC JEAETEG, CUUNEPIAAUBAVONEVNG TNG MEAETNG YIa TN Be-
HeAiwon Tou Mouosiou AkponoAng padi pge Tov AvanAnpwtn
Ka@nynTr EMIM BaciAeio NanaddnouAo.

AIeTENEOE PENOG TNG TNG EkTEAEOTIKNAC EMITponng Tng EEEEMM.
levikdg MpappaTeag anod 1o 1979 €wg To 2008. Mapouaiaoe
TNV 5" ABnvaikn AIGAEEN MewTeXVIKNC MNxavikng 1o 2008 pe
TiTAO «KaBignoeig Enipaveiakwv OgpeAimoewv». ‘HTav Mpode-
dpog Tou XV European Conference on Geotechnical Engineer-
ing and Soil Mechanics 2011 oTtnv Aérva.

2TV OUVEXEId napariBerar oUvTopo Bloypapikd onueiwpa
(oTa ayyAika) kal To Ynopvnua =tadlodpouiag Tou, To onoio
OUVETA&e 0 id10G KAl GUUNANPWOE, META Tov BAvVATO TOU, O UIOG
Tou Mewpylog AvayvwaoTOnouAog.

Professor Emeritus Andreas Anagnostopoulos
Curriculum Vitae

Andreas Anagnostopoulos was born in Athens on November
30, 1937. He graduated from the School of Civil Engineering
of the National Technical University of Athens (NTUA) in
1961. At that time, the curriculum of Civil Engineering in-
cluded two courses combining Soil Mechanics and Founda-
tions taught by Professor Antonios Loizos, who held the chair
of Foundations and Bridges. After his military service, he re-
turned to NTUA in 1964 as a Teaching Assistant and he con-
ducted research for his PhD, under the supervision of Prof.
Loizos. In 1966 he joined the teaching staff of NTUA as a
Teaching Associate and in 1968 he defended his PhD thesis
titled “Determining soil shear strength parameters with in-
situ tests”. As a visiting scholar in 1977-1978 at Imperial Col-
lege, he completed a report titled “Analysis of factors affect-
ing the settlements of structures on clay”, under the super-
vision of Professor Alan Bishop, and was awarded the Di-
ploma of Imperial College. In 1980, he completed his thesis
for the title "Docent of NTUA” on “Geotechnical behaviour of
the Megalopolis lignite”. He became Assistant Professor at
NTUA in 1982, Associate Professor in 1984 and Full Professor
in 1990. After retiring in 2004, he was awarded the title of
Emeritus Professor of NTUA.

His teaching activities coincided with and contributed to a sig-
nificant expansion in the teaching and practice of Geotech-
nical Engineering in Greece and in the Geotechnical Depart-
ment of NTUA. As a Teaching Associate, he was involved in
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the teaching of courses on Soil Mechanics and Foundations in
the Schools of Civil Engineering and Mining Engineering. As
an independent instructor, he introduced new topics, such as
retaining structures and soil reinforcement. His favourite
topic has been foundations and in particular pile foundations.
He has written three books on Deep Foundations with Piles
(1990, in 2004 he co-authored a 2" Edition with Vasilios Pa-
padopoulos), Pile Design (1992, with co-authors Stavros
Christoulas and Vasilios Papadopoulos), Shallow Foundations
(1989, 2002, with co-author Vasilios Papadopoulos) and col-
laborated with Stavros Christoulas for a book on Selected Ap-
plied Topics in Geotechnical Engineering. Apart from NTUA,
his books have been used in courses in other Civil Engineer-
ing Departments in Greece and by practicing engineers for
the design of foundations.

His research focused mainly on soil behaviour, pile founda-
tions and in-situ testing. He has authored 75 papers, on top-
ics such as settlements of Athenian schist, mechanical be-
haviour of Corinthian marl, use of SPT results for estimating
settlements of cohesionless soils, correlations with CPT re-
sults for Greek soils, piles in cohesionless soils and jet grout-
ing in Athenian schist. He supervised more than 100 diploma
theses at NTUA, encouraging his students while working on
their theses to both become familiar with the scientific liter-
ature and establish contacts with Greek geotechnical consult-
ing companies.

He was involved in many geotechnical projects, such as the
deep-pile foundation of the jetty at Skaramaga Shipyard with
Bengt Broms, deep excavations in open pit mines in lignite
deposits in Megalopolis and Ptolemais, stabilization of sliding
piers of a railway bridge founded on serpentine with Michael
Kavvadas, an independent review of the geotechnical design
for the Igoumenitsa Port, which involved embankments and
gravel piles to control settlements, with Vasilios Papadopou-
los and Ilias Michalis, and the foundation of the Acropolis Mu-
seum with Vasilios Papadopoulos. In 1994, he was member
of the Ministry of Public Works’ Committee for the Corinth
Canal, which investigated the integrity of the slopes of the
canal. He also served for many years as Geotechnical Con-
sultant for the Public Power Corporation, the Hellenic Rail-
ways Organization and the Ministry of Public Works.

Professor Anagnostopoulos has been active worldwide since
1981 as chairman, discussion leader and panelist at numer-
ous European and International Conferences in foundation
and ground engineering. He delivered lectures in Europe cov-
ering topics on foundation engineering, ground improvement,
in-situ testing and weak rocks (Athens Schist). He has also
been a member of advisory boards and scientific committees
at several European Conferences and a member of the edito-
rial board or corresponding member in international scientific
journals.

He was an active member of international Technical Commit-
tees, including ISSMGE committees on Cone Penetrometer,
Allowable Building Deformation and Damage, Geotechnical
Laboratory Testing (ETC-5) and Geotechnical Engineering Ed-
ucation (TC31). For several years (1981-1987), he and Dr.
D. Coumoulos were members of the ISSMFE ad-hoc Commit-
tee for Eurocode 7 (CEN/TC-250). From 1990 to 2007, Pro-
fessor Anagnostopoulos was member of the Eurocode 7 com-
mittee as representative of ELOT (Greek Organization for
Standardization). The work in these committees led to the
publication of chapters summarizing geotechnical codes and
practices in European countries (1987, 1992, ENPC Press)
and contributed in the recommendations of the ISSMGE for
Geotechnical Laboratory Testing (1998, Beuth Verlag GmbH).

Almost contemporary with the professional life of Professor
Andreas Anagnostopoulos, the Hellenic Society for Soil Me-
chanics and Geotechnical Engineering (HSSMGE) was formed
in 1966. He joined it in 1968 and was Secretary General dur-
ing 1978-2008. He took initiative for the organization of

events, including the early scientific meetings on Soil Me-
chanics and Foundations in 1982 and 1985, which attracted
100 and 200 delegates, respectively. The success of those
meetings led to the establishment of the Hellenic Conferences
on Geotechnical Engineering, starting with the 1%t Hellenic
Conference in 1988 in Athens (Chaired by: Panagiotis Ko-
tzias). Professor Anagnostopoulos co-chaired with Professor
Francois Schlosser the 1%t International Symposium on Hard
Soils - Soft Rocks in 1993 in Athens. In the early 1990s, he
established the representation of HSSMGE in the conferences
of Young Geotechnical Engineers; the 13™ European Young
Geotechnical Engineers Conference took place in 1999 in the
island of Santorini, chaired by Prof. Michael Kavvadas. In
2001, Professor Anagnostopoulos chaired the 4% Hellenic
Conference on Soil Mechanics and Geotechnical Engineering
in Athens.

Professor Andreas Anagnostopoulos’ contribution to NTUA in-
cludes long tenures in senate committees for Undergraduate
Curricula and the Research Funding Committee. He was Di-
rector of the Foundation Laboratory of the Geotechnical De-
partment during 1986-2004. He oversaw the procurement of
all the standard soils equipment and some state-of-the-art
equipment (e.g. high pressure testing for soft rocks), so that
the laboratory could be used for both teaching and research.
In 2003, the Geotechnical Department and the Laboratory
moved from downtown Athens to a new spacious building in
the Zografou campus of NTUA.

Professor Andreas Anagnostopoulos acted as Head of the Ge-
otechnical Department during the years 1989-93, 1998-99
and 2003-04, Vice-Chairman of the School of Civil Engineer-
ing between 1993 and 2001, and Chairman of the School of
Civil Engineering from 2001 to 2003. While he was Chairman
of the School of Civil Engineering, the Specialization in Geo-
technical Engineering was launched. From the two geotech-
nical courses in the early sixties, the Geotechnical Depart-
ment offered 13 courses, including specialty courses in Soil
Dynamics, Soil-Structure Interaction, Ground Improvement,
Rock Mechanics, Computational Geotechnics, and Environ-
mental Geotechnics. In 1998, after a proposal by Mining En-
gineering Professor Charalambos Tsoutrelis for the creation
of a post-graduate course on the Design and Construction of
Underground Works, Professor Andreas Anagnostopoulos col-
laborated with Prof. Tsoutrelis during 1998-1999 for the de-
velopment of the curriculum of the new programme. Further-
more, during Prof. Anagnostopoulos’ term as Chairman, an
agreement for a “Double Diploma” between the School of
Civil Engineering and the Ecole Nationale des Ponts et Chaus-
sées (ENPC) was signed in 2003.

As an Emeritus Professor, Andreas Anagnostopoulos contin-
ued his activities. He delivered the 5% Athenian Lecture of the
Hellenic SSMGE in 2008 on the topic of “Settlements of Shal-
low Foundations”. He was the President of the 5™ Hellenic
Conference on Geotechnical Engineering in 2006 in Xanthi,
and of the XVt European Conference on Soil Mechanics and
Geotechnical Engineering in 2011 in Athens. Between 2007
and 2013, he was the Chair of the CEN Technical Committee
TC 341 covering Laboratory and Field Testing issues for Eu-
rocode 7. In 2014, he co-authored (with Panagiotis Andreou
and Georgios Anagnostopoulos) a book on determining soil
parameters from in-situ testing.

Avdpéag . AvayvwoTtonouAog
YNOMNHMA ZTAAIOAPOMIAZ

levvnenke: ABrnva, 30.11.1937 'Eyyapog, dUo naidia

1. 2Znoudég

MoAITIKOG Mnxavikog E.M.IM. (1961)
AIdGKTWP Mnxavikog E.M.IL (Edagounxavikn) (1968)
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AinAwpa Tou Imperial College otnv Edagounxavikn (D.I.C.)
(1978)

YenynTig E.M.M. (Edapopnxavikn - Ogpehinoeig) (1980)
2. TAwooeg
AyyAikad FaAAika

3. NavenioTngiakn Zradiodpopia

Auio80¢ EnipeAntig EMM 1963
'EppiIoBog Bonbdg EMIM 1965
'EppIoBog EnipeAnTic EMMN 1966
EvteTaApévog YonynTtg EMN 1981
Enikoupog Ka@nynTric EMN 1982
AvanAnpwTnc Kadnyntng EMM 1984
Kaényntrg EMN 1990

YnnpETnoa wg:
AleubuvTng EpyaoTnpiou Oepediwoswy (1986-2004)

AleuBuvTnG Topéa MewTexvikng (1989-90, 1990-91, 1992-93,
1997-98,2003-2004)

AleubuvTng Touga MpoypappaTtiopoU kal Alaxeipiong Texvi-
KoV Epywv (1994-95, 1995-96, 1999-00,2000-01)

AvanAnpwTng Mpoedpog ZxoAng MoAmkwv Mnxavikwv (1993
-2001)

Mpoedpog ZxoAnNG MoAITikwv Mnxavikwv (2001-2003)
MéAog SuykAnTou EMI

4. Zuppetoxn o Emirpongg EMIM

ZuykANTIKA Enirponn MponTuxiak®v Znoudwv

Enitponn Epeuvov

Enitponn ®oIrnTiKnAg AEoXNG

Enirponny KAnpodoTnuaTtwv

EAE-AMMS «Zxedlaopog kal Kataokeun Ynoyeiwv Epywv»

EniTponn yia Tn uvepyaoia ZXoAng M.M.-ENPC (Xopriynon
SinAoU AINA®UATOG)

5. MéAog EmioTnpovik®v EniTponav

— Enitponr CEN/TC-250: Eurocode 7 - Geotechnical design
(1989-2013)
- Enmitponwv Tng AleBvolg EnioTnuovikng ETaipiag Edago-
HNXavikng kai FewTtexvikng Mnxavikng (ISSMGE):
e TeXVIKAG YMOENITPONNG Yia TIG <«[MEVETPOUETPRTEIG»
(1977-1978)
e EniTponn «Koivwv Evonoinuévwv Kavoviopwyv yia Mew-
TEXVIKEG MeAETeG, Eupwkwdikag 7» (1981-87)
e Texvikn EmiTponn via Ti¢ «EmTpendpeveg Mapapoppw-
oeIG KTIpiwv Kal ZXETIKEG BAGBec» (1982-1985)
o Eupwnaikn Texvikn Emitponrn «EpyaoTnplakég AoKIWEG
FewTexVIKNG: ETC-5» (1991-1996)
e Texvikny EmiTponn yia Tnv «Eknaideuon otn FewTeXVIKn
Mnxavikn: TC-31» (1997-2001)
¢ Mpoedpoc Eupwnaikng KavovioTikng Enirponng CEN Ge-
otechnical Investigations: Laboratory and in-Situ Test-
ing, CEN/TC-341 (2007 - 2013)
6. MéAog EAAnVIk®V EnioTnpovik®v EmiTponaov

- Texvikng Enirponng Tou EAOT/TE67: Eupwkwdikag 7 — le-
WTEXVIKOG ZXedIa0NOG Kal EBVIKOg Eknpdownog Tou EAAN-
vikoU Opyaviopou Tunonoinong (EAOT) oTnv Eupwnaikn
Enirponn Eupwkwdikag 7: MewTeXVIKOG =xediaouog (CEN/
TC250/SC7) (1989 - 2013)

- Emirponn YAEXQAE: Tunonoinong MewTeXVIKwv MeAETOV

—  Enitponn YNEXQAE: Mpodiaypa@eg MewTeXVIKAG (1999)

- Emitponn IOK: Mpodiaypagég MNewTexvikwv ‘Epywyv (2002)

Emirponn YNEXQAE: EQappoyeg Eupwkwdikwv aTnv EA-
Aada (2002 - 2013)

. MéAog EnioTnpovik®v Evoswv-ETalpei®ov

Tou TexvikoU EmipeAnTnpiou Tng EAAGd0G
Tou SUAAOYou MoAImk®wv Mnxavik®v EANGdog

TnG EAANVIKAG ETaipeiag ESdapopunxavikng kal OgueAiwoe-
Vv / EAAnvikng EnioTnuovikng ETaipeiag Edapounxavikng
kal FewTexvikng Mnxavikng (Fevikog Mpappatéag 1979 -
2008)

NG AieBvoug Etaipeiag Edapopunyavikng kal FEwTeXVIKNG
Mnxavikng (ISSMGE)

TnG AigBvoug ETalpeiag Bpaxopnxavikng (ISRM)
TnG BpeTavikng MewTexvikng Etaipeiag (BGS)

. MéAog ZuvTakTik®OVv EmTpon®v MNMepiodikmv

Tou nepIodikoU Tou «KévTpou Epeuvwv Anuociwv ‘Ep-
ywv», ABrva (1985-2009)

Tou nepiodikoU «Geotechnical Engineering» (IvoTiToUuTo
MoAImikwv Mnyavik®wv), Aovdivo (1995-1999)

Tou neplodikoU «Geotechnical and Geological Engineer-
ing», Durham, U.K. (1993-2019)

. A1B3akTIkO 'Epyo

Ai1daokalia Madnparwv

Aida&a wg BonBOG-EnipeAnTRG ®povTIoTNPIAKEG AOKHOEIG
Kabwg Kal Pe evToAn didaokaAiag wg EmipeAnTng f Evre-
TaApévog YenynTnG €ni 15 €tn

Eniong wg péhog AEN dida&a eni 22 £Tn. Zuykekpipéva:

o Q¢ BonBOG/EnmINeANTNG KaTa Ta €Tn 1965-69 oupue-
TEIXA O PPOVTIOTNPIAKEG AOKNOEIC OAWV TWV Hadnua-
Twv Edapounxavikng kal OePeAInoewy.

o Q¢ EmpeAntng EMM cuppeTeixa pe gpovTioTnpiakn di-
daokaAia oTa pabnuata Edagopnxavikng, OgueAin-
ocwv, Oepehiwoelc-EIdIka B¢paTta, Oguehiwoelg-Eidi-
KEG Kataokeugg, Edagopnxavikn kal ZToixeia Oegue-
Mwoewv (oA MMM) kaTta Ta €1n 1969-1979

o EvToAn didaokaAiag wg EmpeAnTng yia To Akadnuaiko
€10G 1980-81 orta pabnuarta: Edagpounyavikn (Fevikd
Mépog) kal OspeNiwoelG-Eidikég KaTaokeuEgg

o EvToAn didaokaAiag wg EvreTaApévog YenynTng To A-
kadnuaiko £€rog 1981-82 ora padbnuara: OeueNIwoEIG-
Eidika ©¢éuaTa, Oepeliwoeic-Eidikég Kataokeueg, Eda-
@QOMNXAVIKNA Kal ZToixeia OgueAiwgswy (ZX0An MMM).

o Qg Enikoupog KaBnyntng (1982-84) cuvexioa Tnv Oi-
daokaAia Twv PadnuaTwv nou Wou gixav avaTebei wg
EvTeTaApévog YenynTnc.

o Q¢ AvaninpwTng KadnynTng (1984-89) éxw didagel:
Oepeliwoelg, Ospelinoelg-Eidika 6€paTta (ouvdidaoka-
Aia pe Tov AékTopa K. B. ManadonouAo and 1o 1985),
Oepeliwoeic-Eidikéc KaTtaokeuég (1984-85) kai Eda-
@opnxavikn kai ZToixeia Ogpediwoewv (ouvdidaokaAia
Me Tov AékTopa K. B. Manadonoulo and 1o 1985).

o Q¢ Kabnyntnig (1990-2004) £xw JIOAEEl: OEUENIWOEIG
(ouvdidaokaAia pe Tov Enik. Kadnyntr B. Nanadonou-
Ao), EIdikd B¢uaTta Ogpeldiwoswyv (ouvdidaokaAlia pe
Tov Kaényntn . MnoukoBdAa), Edagounxavikn kai
>Toixeia Ogpehinoswv (ouvdidacokaAia pe Tov Enik.
Kaényntr B. NManadonoulo) wg To 2002.
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£xw d10a&el and 1o 1999:

o ABaBeig Znpayyeg. AvTioTnpi&eig. KabiZnoeig oTnv €ni-
(aveia Tou £dapouc.

o Mé£Bodoi digpelivnong Tou uneddagoug (ZuvdidaokaAia
pe . Tolapndo kai 2. STauatakn).
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B) EniBAswn AinAwpatikov kal Metantuxiakeov Epya-
g1V

EnéBAewa nepi TiIg 100 AinAwpaTikeég Epyaaieg noAAéG and Tig
0noigg gixav epeuvnTIkd XapakTrpa (n.x. EpyaocTnpiakeg, ouy-
XPOVEG NEBODOI BEATIWOEWG £dAPOUC, HEBODOI EKTINAOEWC Ka-
B1{NocwVv KAM.) Kai ol onoieg KAAUNToOUV €upU PACHA TWV aV-
TIKEIWEVWV TNG MEwTEXVIKNC. EVOEIKTIKA ava@EépovTal ol £ni-
OTNHOVIKOI TOUEIG OTOUG 0MOioUG EMNINTOUV Ol AVWTEPW EPYA-
oieg:

i. Algpelivnon UNXAvikng CUUNEPIPOPAG €dAPIKWY OXNUATI-
oUWV

ii. AouvnBeig edagikoi axnuaTiopoi i €daen He 101K Pnxa-
VIKR oupnepipopd (AlyviTeg MeyaAonoAewc kal MToAepai-
0ag, TOIHEVTWHEVOI OXNHUATIOHOi-pdapyeG KopivBou kAn.)

iii. ExTignon kabi{focswVv CUVEKTIKOV Kal Jn OUVEKTIK®OV £da-
PWV

iv. BaBiEg BepeNiwoEIg

v. ZUlyxpoveg peBodol BeATiwoewg €ddgoug (xalikondooa-
Aol, jet grouting)

vi. Eppnveia anoteAeopatwv eni TONOU JOKIPWV.

Eniong enéBAewa 9 MeTanTuxIakeS epyaadiec aoTa nAaiola Twv
padnuatwv Tou AMNMZE «Zxedlaopodg kal Kataokeun Ynoyeiwv
'Epywv» KUPIWG OTA €PEUVNTIKA AVTIKEIYEVA:

i. Enidpaon Tng avnyuévng avtoxng Bpaxoualag oTnv oup-
nepipopd Twv onpayywv

ii. KaBignoeig emgpaveiag Aoyw apabwv onpdyywv.
Y) Ai1dakTopikéG AlaTpIBEG

- Qg emiBAénwv 1
- MéAog ZupBouleuTikwv Emmponav 5
- Ze ouvepyaoia pe Tov Kabnyntn A. Aoico.
o Q¢ ZUuBoulog oTn AidakTopikn AlaTpiBr) Tou Ap. B.
ManadonouAou
o Q¢ YnelBuvog TnG gpyacTnpiakng €peuvag ortn Aida-
KTopIKN AlaTpIBr Tou Ap. Galal El Abd
- Mélog EnTapehwv EEeTaoTikwv Emimponwyv ektdg EMM: 2
oto Tunua MM Tou AMO kail 3 oTo TunRua MM Tou Maveni-
oTnuiou NaTpwv.

10. EpeuvnTiko ‘Epyo
a) Exkouyxpoviopog Tou EpyaocTnpiou OedeAIOOE®V

Ano6 1o 1980 kaTtaBAnBnKav CUVeEXEIC NPOCONABEIEG YA TOV EK-
OUYXPOVIONO Kal TNV AsiToupyia Tou EpyacoTnpiou OgueAin-
OEWV TOOO Yia €KNAISEUTIKOUG 00O Kal YIa EPEUVNTIKOUG OKO-
noug (eknovnon A/E, didakTopik®v d1aTpIBWV Kal €pEUVNTI-
KWV MPoypaupdaTev).

B) Nepiloxég EpeuvnTikoU 'Epyou

> STnv eupUTEPN NEPIOXR TNS ESAQOUNXAVIKAC aoxoARBnKa
Je B€para:

o AIEPEUVNATEWG UNXAVIKAG CUMNEPIPOPAC TWV EXAPIKWV
OXNMATIOH®V

o Algpelivnon OUMMEPIPOPAC aACUVNOWV OXNUATIOHWV
(TOIMEVTWHEVWV, 0PYAVIKWV KAM.)

TNV unoyn neploxrn UninTouv 12 OXETIKEG ENIGTNHOVIKEG ONn-
Hooieloslg.

> STnv eupUTeEpn NEPIOXR TWV OPENOOEWY — EQapUOoué-
vnG FEWTEXVIKNG aogxoAndnka pe Buara:

o Epunveiag anoteAeopdtwy eni Tonou dokIPwv, yia Be-
MENIWOEIG

o EkTigynon kabiloswv (CUVEKTIK®V Kal W OUVEKTIKWV
£dapwv)
o BaBesiwv BepeAiwoswv

o ZUYXPOVWV HEBODdWV BEATIOOEWG Tou €dAPoUG (XaAl-
kondaoaoalol, jet grouting)

o EmnTtwoswv and Tnv diavoi&n onpayywyv

>Tnv unown neploxn euninTouv 44 €niCTNUOVIKEG dNUOCIEU-
oelg kal 3 d10aKTIKA — TeXVIKA BIBAia.

Y) Zuvageic ENIOTNHOVIKEG ApacTnpPIOTNTEG

— EniBAewn 318aKkTOpIK®OV dIaTPIBOV

—  Zuppetoxny oe 3peleic TupBouAeuTIKEG EMITponég ekno-
VAOEWC A/A Kal o€ EETACTIKEC EMITPOMNEG

— YneuBuvog EpeuvnTik®V Mpoypappdtwv
— Evepyn oupueToxn os Alebveic EmiTponég Suvedpia KAM.

11. Texvikn - Eqpappoopévn EnioTnpovikn ApaocTnpio-
™mra

a) FewTeXVIKEG ‘EpeUVeG - MeAETEG MEWTEXVIK®V EpywV

Qc MewTeXVIKOG MEAETNTAG aoXoAnBnkKa €ni 35 nepinou £Tn pe
TNV €KNOVNON ) CUMHPETOXN OTNV €KNOVNON HEyYAAou apibuou
YEWTEXVIKOV EPEUVAV KAl HEAETOV BEUENIDOEWV Kal AAA®V
YEWTEXVIKQOV EPYWV. METAEU TWV UNOWN EPEUVWDV - LEAETWV
ONUAvTIKOG apIBPOC apopad €IBIKEG NEPINTWOEIG I EI0IKA YEW-
TEXVIKA €pyda, ONWG:

- ApvnTIKEG TPIBEG €ni NnacoAAwv

- OePeANIWOEIG 1 €pya O aoUVABEIC oXNUATIoONoUG (KopaA-
Aloyeveic, AlyviTeg, nuiBpaxol, €1d1KAG CUPNEPIPOPAG KAM.)

— AVTIOTNPIEEIG E NPOEVTETAHEVEG AYKUPWOEIG.

- BeAmiwoeig €ddgoug (npogopTioelg, XaAikondooalol,
KAM.)

B) XpnHatodoTtoUpueva EpsuvnTika Mpoypdaupara - Y-
nnpecieg ZUHBoUAou kai MPayHaToyvwHoVvoG

SUMMETOXN Og PeydAo apiBud €peuvnTIKWOV NPOYPAUHATWOV 1
0 NEPINTWOEIG NAPOXNG YNNpeoiwv ZupBoUAou N Mpayuarto-
YV@HOVOG yia Aoyapiacud Tou Anpoaiou, Opyaviopwv Anpo-
oiou EvdiapepovTog 1 Tonikng Autodioiknong, Y€ avTiKeipgeva
BepeNloEwy, €UOTABEIOC NPavay, BEATIOOEIC edapwV, NpPo-
BAAuaTa onpdyywyv, eknovnon HIKPOLWVIK®OV PEAETMV KA.
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39

. ABaBei¢ OepeMiwOEIG (2 ouvepyaoia pe B. Manado-

NMouUAO) ZnUEI®OEIG Tou Topéa MewTexvikng EMM, 1987,
oeA. 79
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2. MpakTika zuvedpiou: «Geotechnical Engineering of Hard
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dation Engineering (Tokyo, July 1977)
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ATHENS  HILTON
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(Singapore, December 1995)
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15™ European Conference on Soil Mechanics and Geo-
technical Engineering (Athens, September 2011)

7° MaveAAfvio Suvédplo MewTeXVIKNG Kal MewnepiBallov-
TIKAG Mnxavikng (ABnva, ZenteuBpiog 2014)

8° MaveAAnvio Suvedpio MewTeXVIKAG Kal MewnepiBaAlov-
TIkAG Mnxavikng (ABrAva, NoéuBpiog 2019)
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10° Naykoouio Zuvedplo Edagounxavikng kair OspeAiowoe-
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dpeiou Tng Zuvedpiag: Soil Exploration (pe sioriynon)

2" EAANVIKA Hpepida MewTexvikng: «MNapdapeTpol >xedia-
opoU Ogpehiwoswv», ABriva, Iouviog 1985. Alopyavwon:
EEEE®-EMIM. Tevikdg Eionynmg uvedpiac: EmAoyn na-
PANETPWV JIATUNTIKAG AVTOXNG

1° MaveAAnvio Zuvedpio MewTeXVIKAG Mnxavikng, ABrnva
deBpoudpiog 1988. Alopydvwon: EEEE@ — EMI. Tevikog
EionynTng otn Suvedpia: OsueNINOEIC

. The IAEG Intern. Symp. On "Engineering Geology as re-

lated to the study preservation and protection of ancient
works, monuments and historical cities", ABriva, ZenTeu-
Bpiog 1988. Alopyavwon: IAEG

2° MaveAAnvio Zuvedpio MewTeXVIKAG Mnxavikng: ©gooa-
Aovikn, ZenTéuBplog 1992. Alopydvwon: TEE-EEEE®.
Mpoedpog Zuvedpiag: Kavoviopoi MewTexVIKNG (LE eilonyn-
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1%t Intern. Symposium on Hard Soils - Soft Rocks, A8rva,
ZenTépPplog 1993. Alopyavwon: EAAnvikn EEEE® - IaA-
Aikr) EEEE® Co-chairman OpyavwTiking Enitponng
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vwon: IAEG. Co-chairman Zuvedpiag: Natural and man-
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14° Naykoopio Zuvédplo ESapopnxavikng Kar FrewTexvi-
KNG Mnxavikng (ICSMGE) ApBouUpyo, Zentepfplog 1997.
Méhog MMpoedpeiou Zuvedpiag: Deep-in-place mixing
methods including jet-grouting (ue ionynon)

2" International Symposium on "The Geotechnics of Hard
Soils - Soft Rocks", NanoAn, OkTwBpiog 1998. Alopya-
vwon: University of Napoli M - Second University of Na-
poli. Chairman otn Zuvedpia: Introductory Reports (pe €I-
arynon)

Conference on "Avalanches - Landslides - Rock Falls — De-
bris Flows" (CALAR), Biévvn, Iavoudpiog 2000. Aiopya-
vwon: Arsenal Research Institute (Austria) and the Swe-
dish Geotechnical Institute. Co-chairman otn Zuvedpia:
Landslides in Stiff Soils and Soft Rocks (ue sioriynon)

4° MaveAAnvio Zuvedplo MewTeXVIKNG Kal FewnepiBaillov-
TIKAG Mnxavikng, ABrva, Mdaiog 2001. Alopyavwon: TEE-
EEEE®. Mpoedpog OpyavwTikng Enimponng

15° Naykoopio Zuvédplo ESdapopnxavikng Kar FewTexvi-
KNG Mnxavikng (ICSMGE), KwvaTavTivounoAn, AUyouoTog
2001. Npoedpog Suvedpiag: Design and performance of
shallow foundations under static and dynamic loading

1st International Conference on "Advances in Mineral Re-
sources, Management and Environmental Geotechnology"
Xavid, Iouviog 2004. Co-chairman Zuvedpiag «Advances
in Geotechnics and Geomechanics»

5° MaveAAnvio Zuvedpio MewTeXVIKAG Kal FewnepiBailov-
TIKAG Mnxavikng, =aven, Maiog 2006. Alopyavwon: TEE-
EEEE® MNpdedpog OpyavwTikAg Enimponng

15° Maveupwnaiko Zuveédplo Eda®ounxavikng kai rewTe-
XVIKNG Mnxavikng (ECSMGE), ABrnva, ZenTéuppiog 2011.
Mpoedpog OpyavwTikng ENiTponnig

. AlaAEEeig

. Guest Lectures in Soil Mechanics, Royal Institute of Tech-

nology, Stockholm, April 1981

10.

11.

12.

a. "The stress path method to predict settlements"
b. "Deformation characteristics"

. Journées d’Etude ENPC La réglementation frangaise et

étrangére en géotechnique, Paris, Décembre 1986
a. La réglementation géotechnique en Gréce

b. La réglementation géotechnique dans les autres pays
de la CEE

. Invite du Comité Francais de la Mécanique des Sols et

Fondations, Paris, Juin 1990
"Roches tendres - sols indures"

. Journées d’Etude ENPC La pratique de la géotechnique

dans I'Europe des 12., Paris, Juin 1992

a. "La situation en Grece" étude

b. "Les textes de référence"

11t European Conference on Soil Mechanics and Founda-
tion Engineering, Copenhagen, May 1995.

MpookekAnuevn opiAia ora Workshops: a) Laboratory
Testing b) Educational issues with attention to the profes-
sional and commercial implications

. CUM. University School of Monument Conservation, Gar-

gano - Limone sul Garda, September 1995

"Foundation improvement: underpinning of monuments;
methods and experience" (invited lecture)

Bengt Broms Symposium on Geotechnical Engineering,
Singapore, December 1995

"Restraint of an active landslide by bored piles" (invited
lecture)

International Conference on Geotechnical Education and
training, Sinaia, June 2000

"Geotechnical engineering education in Greece" (invited
lecture)

Eidikn OpiAia oto 50 MaveAArvio Zuvédpio MEWTEXVIKNG
Mnxavikng (Zaven, 2006) pe B€ua «Edagikég MeTakivr-
o€IG ano Ekokageg Adyw Ynoyeiwv ‘Epywv kal ENNTomoeig
OTIG KaTaoKeUEG»

5n Aenvaikn AIGAEEN TewTeXVIKNG Mnxavikng pe Bgua
«KaBilnoeig Enipaveiakwyv OgueAiwaswv>», ABriva 2008.

Eidikn OpiAia oto 60 MaveAArvio Zuvédpio MEWTEXVIKNAG
Mnxavikng (BoAog, 2010) pe Bépa «Eupwkwdikag 7 — MNew-
TEXVIKOG ZXEDIATHOCS.

MNpookekAnuévn SIAAEEN oTo Geotechnical Symposium in
Balkan Region (Tipava, AABavia, 2011) pe B€pa «The Sta-
bility of Natural and Cut Slopes in Stiff Clays».

EninAéov, éxw dwaoel oelpd SlaAé€ewv oe Huegpideg kal Sepiva-
pia, TEE, EMM, EEEEO, YNMEXQAE, TE KUnpou K. a. o 6uara
EniAoyng Tponou Oeueliwosws, Babeiég Ospeliwaoeig, Enio-
yNnG Edagikwv Mapapétpwy, EmTénou AoKidwv, ApXwv Tou
Eupwkwdika 7, AidackaAia FewTexVIKAG os M.M., K.q.

©. Epeuvnrika Npoypappara

AvagépovTal evOeIKTIKA EpeuvnTika NpoypdupaTta nou e&enod-
vNoa o€ ouvepyaaoia Pe PEAN Tou Topéa MewTeXVIKNG.

1.

«Foundation design under cyclic loading for TLP's» (1991-
1993) Sponsored: Jointly by the European Community
and ADK Consultants Danish Geotechnical Institute, ADK
Consultants, G. Bouckovalas, A. Anagnostopoulos

«Quality assurance in geotechnical testing» (1990-1994)
Sponsored: by the European Community A. Anagnos-
topoulos, M. Kavvadas, P. Marinos

«EuoTabEIa NEPIPEPEIAKWY MPAVQOV EMIPAVEIAKOU OpU-
X€iou oTo XwpEWl MeyalonoAng» (1991-1992) XpnuaTo-
d6Tnon: AEH. A. AvayvwaTtonouhog M. KaBBadag, B. Ma-
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nadonouAog

4. «Mnxavikn oupnepipopa AlyvIiTwv MToAguaidag» (1991-
1993) XpnuaTtododTnon: AEH. M. KaBpaddg, A. Avayvw-
OTOMOUAOG

5. «Mikpolwvikn availuon Mupyou» (1993 -1994) XpnuaTto-
d0otnon: Nopapyxia HAeiag. I'. MnoukoBaAag, . Tkalgérag,
A. AvayvwoTonouAog, M. Mapivog, B. ManadonouAog

6. «Aigpelivnon TV OUVONK®V €UCTABEIAG NPAv@V TNG
ypapung Nelpaiwg-NAateéwe» (1993-1994) XpnuaTtoddTtn-
on: 0.3.E. A. AvayvwoTtonouhog, M. KaBpadac, M. Mapi-
VoG

7. «EmnTtwoeig and Tn diavoign onpayyag katw and Tto Ka-
oTpo MAaTapwva» (1993) XpnuaTtodoTtnon: O.Z.E. A. Ava-
yvwoTonouAog B. Manaddnouhog

8. «BeATtiwon Aeimoupyimv Alpgvog ZakUvBou (1994-1995)»
XpnuaTtodoTtnon: A.T. ZakuvBou. M. KaBpadag, A. Ava-
YVWOTONOUAOG WG SUVEPYATEG Tou EpyaoTtnpiou Alpevi-
KoV Epywv

9. «Algpelivnon TWV OUVONK®WV €UCTABEIAG TEAIKOV NPaveV
EKOKAPNG TWV OpUXEIWV Xwpediou kal Kunapiooiwv»
(1995-1998) XpnuaTtodoTtnon: AEH. A. AvayvwoTonou-
Aog, M. KaBpaddg

10.«EninTwon ekpngewv OTOV aywyo @UOIKOU agpiou»
(1995-1996) XpnuatodoTnon: AEMAA.E. I'. MnoukoBah-
ag, A. AvayvwaoTonoulog wg SuvepyaTeg Twv Kabnyntwv
N. MapkaTou, A. Kavdpayxou

11.«Zuvenkeg BepeAinong yia Tov Neo Aiiéva HyoupeviToacs
(1996-1998) Xpnuatodotnon: YMNEXQAE. A. AvayvwaTo-
nouAog, B. NManadonouAog

12. «AEIOAOYNON YEWTEXVIKWV KAl OEICHOAOYIK®V EMOPACEWY
yla TNV KATaokeur unobaAdcaoiou aywyou d1d6song Aupa-
Twv E.E.A. NaTtpwv» (1997-1998) XpnuatodoTnon: A.E.-
Y.A.M. -MNaTtpwv. A. AvayvwoTtonouhog, B. MNanadonou-
Aog, . MnoukoBaAag

13. «AlopBwTIKA PETPA Yia TN O1dNPodPOouIKN orpayyad Mebw-
vng» (1997-1998) XpnuatodoTnon: O.Z.E. M. Mapivog M.
KaBBadag, A. AvayvwaoTonoulog

14. «ewnpoodog» (1998-2001) XpnuaTtodoTnon: I.ML.E.T. M.
Mapivog, I'. Toiaunaog, A AvayvwaoTOonouAog K. a.

15. «Algpeuvnon ouvBnkwv €uoTABEIg avaToAikoU HOVILOU
npavoUg Tou opuxeiou Kunappiciwv» (2000-2001) Xpn-
paTodoTtnon: AEH. M. KaBBadag A AvayvwaoTonouAog

16. «AvTioeiopikn MpooTtacia Afpou Avw Alociwv: MewTeXvi-
KEG ouVONKeg BepeAlwoews» (2000) XpnuaTodoTnon: An-
Hog Avw Alociwv. I'. MnoukoBdAag, A. AvayvwoTonouAog,
B. Manadonoulog

17.«AvanTtuén ouoTAPATOG €MITONOU a&loAOYNOoNG CUMNEPI-
@opag e£dapwv, 0d800TPpWHATWV Kal dan&dwv» (2000-
2003) Xpnuatoddtnon: EMIM/EAE. A. Aoilog, A. Avayvw-
oTdénoulog

18. «Algpelivnon MNXAVIKNG CUMNEPIPOPAC TOU PPAyuaTog
Mépvou» (2001-2003) XpnuaTtodotnon: E.Y.A.A.M. M.
KaBBadag, M. Mapivog, A. AvayvwaoTOonouAog

19. «TewAOYIKN-YEWTEXVIKI €peuva kal dIaTunwan HETPWYV
OTEPEWONG UWNAWV BpaxwdwVv Npavmyv Kdl UNEPKEINEVWV
Telxwv KAaoTpwv Kal npooTacia UMOKEINEVWY IGTOPIKMV
MVNueinv oTo kKaoTpo MoveuBaaiac» (2003-2005) Xpnua-
T0d0TNON: Ynoupyeio MoAmiopou. M. Mapivog I'. Tolauna-
oG, M. KaBBaddag, A. AvayvwaoTonouAog K.d.

EneTeiakoG TOHOG Topéa MEMTEXVIKAG
ZxoAng NMoAimkov Mnxavik®wv E.M. NMoAuTtexveiou
yia Tov Avdpéa AvayvmwoTonoulAo

Tov IoUvio 2015 o Topéag MewTeXVIKNG €EEOWOE ENETEIAKO TO
npog TIKN Tou Avdpea AvayvwoTOMoUAOU. 3TNV CUVEXEID Na-
pariBevTal kanola Keipyeva ano Tov TOPO auTod.

NMPOAETOMENA

Me peydAn xapa SpdaTTopdl TNG €UKaAlpiag va npoAoyiow Tov
EneTeiakd Topo nou ekdidel o Topéag MFEwTEXVIKNG TNG ZXO0ANG
MoAiImkwv Mnxavikwv E.M. MoAuTexveiou yia Tov €ni NoAAa
€Tn Kadnyntn kar onuepa OpdTipo Kabnyntr EMM Avdpea A-
VayvwaoTonouAo.

M'vopioa Tov Avdpea AvayvwaoTonouAo To 1975-76, kata Tnv
@oiTnon pou otnv ZxoAn MoAImikwv Mnxavikwv EMM, ondTe o
AvdpEag, TOTE veapoc AIdakTwp Kal EmyeAnTng otnv 'Edpa
OepeNIWOEWY, PE EIONYAYE OTIG EVVOIEG TNG EdapopnXavikng
nou ekeivn TNV enoxn ATav npwTonoplakéc atnv EAAGda. Mnon-
TeUONKA o€ TETOIO BABNO, WOTE TEAIKWG va acXoAnbw dia Biou
Me Tnv Edagounyavikn.

MeTd Tov dlopiopod pou oTo EMIM wc AékTopa To 1987, cuvep-
yaoOhnka pe Tov AvOpéd, wG ouvadeApog nAgov, TOoO ot OI-
dakTIkG 000 Kal Og €PEUVNTIKA B€uaTa, kal n €EQIPETIKA HaAg
ouvepyaaia ouveyileTal PExpl onuepa. Mexpr To 2004 (nou
ouvTa€lodoTnlnke), o Avdpeag ATav n «Wuxn» Tou TouEa yia
OAd Ta PEAN TOU: NAVTOTE NAPWV kal NpdBupog aTa S10IKNTIKA
B£uaTa (Ta onoia 6Aol ol unoAoinol anoPelyape, BEWPWVTAG
Ta WG «ayyapeia»), o Avdpeag ppovTile yia 6Aa: ano Tnv did-
Bg0n TWV NICTOOEWV YIa TV avanTuén Tou Topa, YEXPI TNV
d1G6gon ypageiwv aTo KTiplo Mkivn yia Ta HEAn AEM, kai Be-
Baiwg TNV peTaoTeyaaon Tou Topga MewTexVikng ota Néa KTipia
MoAImk®v Mnxavikwv oTnv MoAuTexveloUnoAn Zwypdgpou To
2002. EId1ka yia To TeAeuTaio, vouilw oTI OAol oTov Topéa Tou
OQEINOUNE apEPIOTN EUYVWHOOUVN, KaBwg o Avdpéag eixe a-
vaAaBel TNV anokAeIoTIKN dlaxeipion Tou B£UATOG TOCO O€ Te-
XVIKO €ninedo (wg Npoedpog TnG EniTponng Tou oxeTikoU Ap-
XITEKTOVIKOU AlaywVIoUoU Kal HEAOG TNG Emimponng EniBAewng
TNG KATAOKEUNG) 000 Kal o€ dIoIkNTIKO eninedo (n.x. TNV Ka-
Tavoun TV ypageiwv ota PéAn Tou TopEa — OxI Kal TOoo €U-
KOAO YIa Mpo®aveic AOyoug, Ta sUpeyEDN ypageia kal dvera
epyaoTnpia oto N€o KTiplo nou ogeilovTal anokAEIOTIKA OTIG
AoKVEG Npoanabeieg Tou AvdpEa va Napakapyel Tig OMOIEG av-
TIppNoeIg TNG TeXVIKAG Ynnpeaoiag, kAn). MNavTa ye euxapiorn
31G6gan, XioUpop, SIAAAAKTIKOTNTA, AAAd Kal evioTE WE TNV
YVWOTR KAUOTIKA Tou elpwveia (0Tav dev Ta KATAPEPVE aA-
M®G), 0 AvOpEag NeTUXAIVE va OUYKEPALEl TIG DIAPOPETIKEG
(kar ouxva napaloyeg) andowelg OAwv Pag kai va Bpiokel on-
Jeia ouppwviag waTe va AuvovTal Ta npoBARpaTa kai va givai
oMol kaTtda To duvaTtov suxaploTnuévol. OpgoAoyw OTI aTa diol-
KNTIKG B€uaTa Kai TIG apuodIoTNTEG HoU wg AleuBuvTn Tou To-
MEa TewTEXVIKNAG, TO Napadeiyua Tou AvOpEa e EUNVEEl Kal
kabodnyei kabnuepiva.

'Eva aAAo onavio XapakTnpioTIKo Tou Avdpéa eival n auépiorn
npoBupia Tou oTNV NPowBNON TWV VEOTEPWV TUVADIEAPWV Kal
OUVEPYATWV TOU OTa B€paTta Onou autog, wg NAAaidTEPOG, Ei-
XE€ OUMMETOXN ) Tou {NToUOoav GUHPKETOXN. =’ duTOV ToV TOMEd,
Tou oQsiAw napa NoAAd eniong, 6nNwg (evOEIKTIKA): N CUMUE-
TOoXN Mou and 1o 1991 otnv Ouada ZUvTa&ng Tou Eupwkmdika
7 (bnou eixa Tnv eukaipia va ouvepyacbw pe Toug dianpene-
OTEPOUG EUPpWNAioug ouvadéAPouc), N evaoxoAnar| Jou HE TIG
MNXAVIKEG 1010TNTEG TWV OKANPWYV €daP®V (MECW TNG €NIpO-
VNG ToU va avanTu&w epyacTnpiakeg diaTageic oto EpyaoTn-
plo OgpeAIwoEWY Yia TRV digpelivnan TNG KNXAVIKAG GUKMEPI-
POPAG TWV Papywyv, Tnv npowdnaon pou otnv AEH yia 8€uaTta
€UOTABEIOC NPAVWV TwV AlYVITWPUXEIWY, KAl TNV opydvwaon
ano6 Tov Avdpéa duo dieBvwv ouvedpiwv oTo BEua auTo, To
1993 kal To 2011) aAAa kal og B€paTta onpdyywv Onou To
1997-98 0 Avdpéag OUMMETEIXE OTNV opydavwaon Tou MeTanTu-
xlakoU Mpoypdappartog «=xediacudg kal Kataokeun Ynoysiowv
'Epywv>». 'ETO1, Aiyo-MoAU «UnoxXpéwaoe» APKETA and Ta PEAN
Tou Topéa va acxoAnBoUv pe Béuata onpayywy, divovTag pag
Tnv duvaTdTNTA Kal TNV MEYAAn sukaipia va Ppedolpe atnv
aixun Tng TexvoAoyiag Twv onpdyywyv Kata TV «unovavroa»
TNG NPWTNG dekasTiag Tou 2000. TEAog, o B£uaTa didaokaAi-
ag, noTe dev dioTaoE va NPowBOroel TOUG VEOTEPOUG GUVADEA-
(POUG aKOWN Kal o€ B€uaTa nou napadoaoiakda anoteAoloav To
YVWOTIKO TOU avTikeipevo (0nwg ol Emipaveiakeg kar Babiég
OepeNIWTEIC). MeVIKWG, VONIlw OTI 0 TopEag MEWTEXVIKNG OPEi-
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A&l napa noAAG otov Avdpéa yia TNV €EQIPETIKA ouvepyaaoia
META&U TwV PEAWV Kal TNV anpookonTn diadoxn Twv 510aoKo-
VTWV OTO €KMAIDEUTIKO €pyo AOYW TWV XWPIC avTikaTtaoraon
ouvTaglodoTNOEWV Ta TEAEUTAIA £TN.

Mépav Twv avwTeépw, n €ni 50 ouvanTta £€Tn NpooPopd Tou
Avdpea AvayvwaTonoulou aTov Topga MewTeXVIKNG, aAAd Kal
oTo E.M. MoAuTteyveio. unnp&e kaTaAuTikr. ZTaxUOAOymvVTag
Kanoleg and TIC NOAAEG dpacTnpIOTNTEG TOU Ba avapEpw: Thv
€€ apxng diapopewon Tng didackaAiag apKeETWV NponTuxia-
KWV AAAG Kal JETANTUXIOK®V YEWTEXVIKOV HABNUATWV Kal TV
ouyypagn Twv SI0akTIK®WV BIBAIWV KAl ONUEIMCEWY, TNV 0p-
yavwon kal eEonAiouo Tou Epyaotnpiou OgueAIOoswy Tou o-
noiou SIETEAEOE AIEUBUVTNAG €Ni ApKETEG DEKAETIEG, TNV ouala-
OTIKA OUPBOAR Tou otnv Eicaywyn Tng Katelbuvong Mewre-
XVIKOU MnxavikoU oTo npdypappa Twv MoAITikwv Mnxavikov
To 2002, TNV opydvwaon TnG HETAPOPAC Tou Topea MewTexVI-
kNG ota Nea Kripia Zwypdagou 1o 2002, kai BeBaiwg Tnv no-
AUETH BnTeia Tou WG AIEUBUVTAG Tou Topéa MeEwTEXVIKAG Kal
¢ AvanAnpwTng Mpoedpog Tou TunpaTtog MoAmikwv Mnxavi-
KOV Kal TEAIKA wg Mpoedpog Tou TunuaTtog MoAITikwv Mnxa-
VIKQV kata tnv dieTia 2001-03.

TéNoG, o Avdpeag AvayvwaoTonouAog ATav Kai gival noAu aya-
nnNTOGC 0TOUG CUVAdEAPOUC ToU Kal ekTOG EMIM, Togo atnv EA-
Aada 6oo kai oTo EEwTepikd, anodeign TnG onoiag anoTeAei n
abpda NpocPopd Kal GUVEICPOPA ApBpwV anod Toug EKAEKTOUG
ouVvadEéAPoOUG oTov NapovTa Eneteiako Topo. ‘ETol, n TIUNTIKN
auTn €kdoon anoTeAei €va elaxioTo deiypa ekTiynong and
TOUG OUVAadEAPOUG Kal UVEPYATEG TOU, TNG onoiag o Av3peag
eival anoAUTwg agiog.

AvOpéa Og eUXAPIOTOUHE...
ABrva, Iouviog 2015

MIXAAHZ KABBAAAX

AvanA. Kaényntrig EMN

AlgeuBuvTnG Tou Topéa MewTexvikng EMN
YneuBuvog 'Ekdoong EneTeiakol Topou

NMPOAOIOz TOY KOZMHTOPA THZ ZXOAHZ
MOAITIKQN MHXANIKQN EMN

Ek pEpoUG TNG =X0ANG MoAITikwv Mnxavikwv Tou EMMN xaipe-
TiCw Tnv £€kdoon auToU Tou TOMOU MPo¢G TIPAV Tou OpoTIHOU
Kaényntr Tng ZxoAng Avdpéa AvayvwaoTOnouAou Kal euxapl-
OT® YIa TN GUMBOAN TOUG Ta €MIAEKTA PEAN TNG ZXOARG, TOU
TEXVIKOU KOOHOU TNG XWPAG KAl TNG Naykoouiag ENIOTNHOVIKAG
Kal TEXVOAOYIKNG KOIVOTNTAG.

To NoAuoYIOEG BIBAKTIKO £pY0 KAl TO GNUAVTIKOTATO JIOIKNTIKO
€pyo Tou Avdpéa AvayvwoTOnouAou onuadewe dia HeydAn
nepiodo TNG 10Topiag TNG =X0oANG, axedov 40 xpovia EekIVoV-
Tag and 1o 1964. To enioTNHOVIKO KAl EPEUVNTIKO €pyO TOU
oTn digpelivnon TNG CUKNEPIPOPAG TWV €3APWV, OTIG BEUEAI-
WOEIC KAl OTNV EQAPHUOCHEVN YEWTEXVIKN OUvVeXIleTal KAl JETA
TNV anoxwpnaor Tou and Tnv evepyd unnpeaia 1o 2004. H ouv-
€XNG Kal &vTovn napouaia Tou oTn ZX0oAn, N epyaTikoTnTa Kal
n agociwaor| Tou ival napolpiwdelg. H oupBoAn Tou otn on-
Mioupyia Tou Touéa MewTeXVIKNAG, ToV onoio kal dielBuve eni
€EaeTia kal otn ouvéxela oTnv kabiépwon Tng KatelBuvong
FewTeXVIKOU MnxavikoU, ATav kabopiaTikn.

H ZxoAr ToU gunioTelBnKe TNV nyecia Tng, oToug pOAOUG Tou
AvanAnpwTr Mpogdpou (1993-2001) kal Tou Mpogdpou TnG
(2001-2003). Toug Tiunoe Pe Tov KAAUTEpPO TpoOMo. =Tn didp-
KEla TNG BnTeiag Tou, n ZXOAN €kave To onuavTikd BApa Tng
METABaoNG and To 10TOPIKO CUYKPOTNHA OTO KEVTPO TNG ABN-
vag Kai To KTrpio Mkivn oTIG VEEG TNG EYKATACTACEIG KAl TA VEQ
d1daktnpia oTtnv MoAuTexveiounoAn Zwypagou. SToV XWPO
TwV dIEBVOV ouveEPYaoI®V, KaBopIaTIKN ATAv N npwToRouAia
TOU YIa TN OTPATNYIKN CUNQ®VIa CUVEPYAaTiag TNG XOANG HaAG
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pe TNV Ecole Nationale des Ponts et Chaussées Tou Mapiaioy,
oupewvia nou kal onpepa aglionoiolv POITNTEG PHAG NAPAKO-
AouBwvTag padnuara kai ano Tig dU0 XOAEG KAl ENITUYXAVOV-
Tag dinAd dinAwpa.

H noAiTeia Tou wg MPo&dpou XapakTnpioTnke anod dnuokparTi-
kOTNTa Kal dikaloolvn. € Yia Nepiepyn €noxr, ONOU TETOIEG
a&ieg eixav avTikataoTabei and avTioTOIXEG «TAMMEAEG> MOU
anodidovTtav anod diIaPopous PNXaviopoug, €KEIVOG TIG KaTE-
KTNOE EUNPAKTA PE TN CUMMEPIPOPA TOU Kal Tn OOUAEIA Tou.
'EXw Npoownikh guneipia yia To nw¢ Bonbouaoes va ansynia-
KoUV unoBéoeig nou €ixav nayideuTei and pnxaviopoug eite
auTéG agopoucav TNV npowdnon diadikaoiwv €peuvac &iTe
TNV a&lokpaTikn €5EAIEN KABNYNTIKOU NpoownikoU.

TNV KOIVWVIKN Npoo®opd Tou ekTOG Tou IdpUHATOG ouyka-
TaAéyovTal n noAUxpovn CUHPHETOXN Kal dpacTnplidTnTa Tou
oe Opyaviopoug dnuoaIou ev3IAPEPOVTOG, O EMICTNHOVIKEG
EMNITPONEG KAl O EAANVIKEG Kal JIEBVEIC EMIGTNUOVIKEG opya-
vwoelG. MapdAAnAa npooépepe unnpeaoieg cuppBoUAoU Yia Te-
XVOAOyIKa £pya.

Av Ba Eexwpila KATI ano ToV XapakTnpa Tou yia va To npo-
BAAW wG unddelypa yia 6Aoug pag, navenioTnuiakoug daoka-
Aoug kal enayyeApaTieg pnxavikoug, autd Ba ATav To Xapioua
Tou XIoUpop. ‘OxI HOvo yiaTi kKavel Tn {wr Jag nio euxapiorn,
aAAa yiati kavel Tnv enikoivwvia kai 1diaitepa Tn didackaAia
anoTeEAEOHATIKOTEPN. TOV PEUQPOMAl OHWG Nou w¢ Mpoedpog
dev BeopoBETNOE TNV aigBnaon xIoUKop wG anapaiTnTo NPoaov
yia TNV ekAoyn KabnynTikoU nNpoownikoU aTn ZXOAM.

Mapa Tnv napdAsiyn autn, n XoAn PAg KATAKTA ONMAVTIKESG
diakpioeig otnv EAAGSa kal naykoopiwg. To ogeilel YeTAEU
AMwV oTn JoUAEIG aPOCIWPEVWY dAOKAAWV Onwg o Avdpeag
AvayvwaoTonouAog. Tov euxaploT® Oepud yia TIG UMNNPETIES
TOU OTn ZXOAM, €KNAIDEUTIKEG, ENICTNHOVIKEG KAl JIOIKNTIKEG,.

ABrva, Iouviog 2015

KaénynTrc AHMHTPHZ KOYTZOIMANNHZ
KoounTopag xoAng MoAImikwv Mnxavikaov EMM

o R e~ Tyl

O Avdpéag AvayvwaoTonoulog €puye aTiG 4 AnpiAiou 2025.
KaAo 1a&idi giAe!
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APOPA

Selection of Optimal Intensity Measures and
Seismic Fragility Analysis of Prefabricated Rec-
tangular Subway Stations

Miaojun Qin, Yong Guo , Feng Shi, Yan-Gang Zhao
and Xiaobin Wang

Abstract

Seismic risk assessment is pivotal for ensuring the reliability
of prefabricated subway stations, where selecting optimal in-
tensity measures (IMs) critically enhances probabilistic seis-
mic demand models and fragility analysis. While peak ground
acceleration (PGA) is widely adopted for above-ground struc-
tures, its suitability for underground systems remains de-
bated due to distinct dynamic behaviors. This study identifies
the most appropriate IMs for soft soil-embedded prefabri-
cated subway stations at varying depths through nonlinear
finite element modeling and develops corresponding fragility
curves. A soil-structure interaction model was developed to
systematically compare seismic responses of shallow-buried,
medium-buried, and deep-buried stations under diverse in-
tensities. Incremental dynamic analysis was employed to
construct probabilistic demand models, while candidate IMs
(PGA, PGV, and vims) were evaluated using a multi-criteria
framework assessing correlation, efficiency, practicality, and
proficiency. The results demonstrate that burial depth signif-
icantly influences IM se-lection: PGA performs optimally for
shallow depths, peak ground velocity (PGV) excels for me-
dium depths, and root mean square velocity (vims) proves
most effective for deep-buried stations. Based on these opti-
mized IMs, seismic fragility curves were generated, quantify-
ing damage probability characteristics across burial condi-
tions. The study provides a transferable IM selection meth-
odology, advancing seismic risk assessment accuracy for pre-
fabricated underground infrastructure. Through a systematic
investigation of the correlation between IM applicability and
burial depth, coupled with the development of fragility rela-
tionships, this study establishes a robust technical framework
for enhancing the seismic performance of subway stations,
and provides valuable insights for seismic risk assessment
methodologies in underground infrastructure systems.

1. Introduction

The construction of cast-in-situ concrete structures presents
multiple technical challenges during the implementation
phase, characterized by high process complexity, prolonged
construction periods, significant susceptibility to climatic con-
ditions, considerable challenges in structural crack control,
and heightened reliance on manual labor. To address the
above-mentioned issues and achieve the sustainable devel-
opment of the ecological environment, prefabricated build-
ings, with their characteristics of shorter construction peri-
ods, high construction efficiency, energy conservation, and
environmental friendliness, have witnessed widespread
adoption in above-ground structures [1,2]. The advancement
of prefabricated underground structures faces significant
constraints, primarily stemming from the technical complex-
ities involved in construction processes and the limitations of
practical construction conditions, resulting in their current
application being largely confined to tunnels with standard-
ized shapes and modest cross-sectional sizes [3,4]. Mean-
while, research and application of prefabricated modular
structures have begun in large-scale underground structures,
including subway station complexes [5]. As early as the
1960s, prefabricated modular structures were introduced into
the construction of underground engineering, such as in the
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concrete structural lining and tunnel construction of the Rot-
terdam station in The Netherlands [6], the Olympic station
and Minsk station in Russia [7], the Xing Plaza subway station
in France [8], the Sendai subway station in Japan, etc. [9].

In alignment with the national strategic objectives of carbon
peak and carbon neutrality, China’s construction sector is un-
dergoing a progressive transition towards industrialization,
with a particular emphasis on fostering sustainable develop-
ment and environmental protection. This paradigm shift rep-
resents a concerted effort to facilitate the industry’s green
transformation, thereby contributing to the realization of dual
carbon targets through the systematic implementation of in-
dustrialized construction practices. In recent years, prefabri-
cated subway stations have witnessed rapid development in
urban rail transit, such as Yuanjiadian Station on Line 2 in
Changchun [5], Jinshuigiao Station on Line 6 in Beijing [10],
Wuzhong Road Station on Line 15 in Shanghai, and Longxi
Station on Line 16 in Shenzhen [11,12]. Generally, under-
ground structures experience significantly less damage under
seismic actions compared to above-ground structures [13,
14]. However, subway stations and tunnels still sustain dam-
age in earthquake events, such as in the 2008 Wenchuan
earthquake and the 2023 earthquake in Turkey’s Kahraman-
maras province.

The seismic resilience assessment of underground infrastruc-
ture, particularly subway stations in metropolitan areas, re-
mains a critical research focus in structural engineering due
to its substantial implications for public safety and urban
functionality [15]. These subsurface transportation hubs,
predominantly situated in densely populated urban centers
within seismically vulnerable zones [16], pose unique engi-
neering challenges during post-earthquake rehabilitation and
reconstruction processes. The complexity of these challenges
arises from the intricate interplay among structural integrity,
geological conditions, and urban environmental constraints,
making seismic performance evaluation an essential compo-
nent of modern underground structural design and mainte-
nance protocols.

Seismic safety risk assessment serves as an important basis
for structural evaluation reliability. Seismic fragility analysis
stands as a pivotal approach for the quantitative assessment
of structural seismic risk [17]. The seismic demand model
serves as the crucial bridge connecting seismic hazards with
structural response behavior, forming an essential part of the
seismic fragility analysis framework [18].

A seismic demand model refers to the conditional probability
that the specific demand of the subway station structure or
component is equal to or exceeds a specific value at the given
intensity measure (IM) of seismic excitation. Previous studies
have shown that accurate probabilistic seismic demand mod-
els and seismic fragility mainly rely on appropriate IMs [19].
IM serves as the process variable linking seismic hazards and
structural demand models. An appropriate IM can not only
reflect the main parameters of earthquake, especially mag-
nitude and spectrum, but is also able fully consider the ran-
domness of seismic excitation, thereby achieving the goal of
accurately predicting structural responses [20].

Recently, researchers have proposed various fragility curves
under different conditions for different structures [21], in-
cluding slope and tunnel structures. Pejovic et al. [22] sug-
gested using IMs that include spectral features or velocity re-
lated types for the seismic demand model in high-rise frame
structures. For example, by using numerical calculations, de-
tailed research has been conducted on tunnels [23,24]. How-
ever, most fragility curves are constructed based on various
intensity indicators selected by empirical judgment. For in-
stance, peak ground acceleration (PGA), cumulative absolute
velocity (CAV), acceleration spectrum intensity (ASI), etc.,
are used as IMs in the seismic fragility analysis of tunnel and
subway stations structures [25,26]. Meanwhile, Huang et al.
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considered critical elements impacting the dynamic charac- (1) Numerical modelling
teristics of tunnels, such as site condition and burial depth,

in the numerical analysis [23]. The study reveals that PGA is | Soil stiffness and damping | 2D soil-strustural interaction | Theselecedivpur
the most appropriate IM for shallow-buried conditions, parameters i i model within different deptls 5 grounsd motions ,
whereas peak ground velocity (PGV) proves to be the optimal : S — i 1
IM for medium-deep and deep-buried conditions. Hu [27] TR T | @g -\ i

studied the effect of burial depth on the seismic fragility of :
subway tunnels, and their findings indicate that the failure i Koo =gy Coc =,
probability of tunnels does not exhibit a monotonic decrease ¢
as burial depth increases. In their study aimed at identifying
the optimal IM for subway stations, Zhang et al. conducted a | Incremental dynamic:analysis (IDA) |
comprehensive analysis that concurrently considered both Damage state (DS)
site conditions and burial depth factors. Their results indicate
that the pseudo-spectral velocity (PSV) and PGV represent
the most effective IMs for burial depth of 4 m [28]. In sum-
mary, the burial depth constitutes a critical parameter that
significantly influences the predictive accuracy of the proba- . DM-IM relationship
bilistic seismic demand model (PSDM). Current research ex- :
hibits significant limitations regarding two critical aspects:
(1) the identification of appropriate IMs for the PSDM of pre-
fabricated subway stations across varying burial depths, and i
(2) the understanding of the fundamental mechanisms i Proficiency testing: &
through which burial depth influences PSDM performance. e et

Intensity measure (IM)
Damage measure (DM) (PGA. PGY.PGD+<1)

7
(2) Optional IM selection
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Therefore, a systematic investigation into the influence of <:“

burial depth on the appropriate IM for the PSDM of a prefab- (3) Fragility curyes
ricated subway station represents a crucial research direc- i Tl
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In view of this, the present study establishes a comprehen-
sive numerical investigation framework, utilizing a three-
story, two-span subway station from a specific site as the
prototype. The 2D finite element model was established using
ABAQUS, which can reflect detailed soil-structure interaction
characteristics to analyze the seismic performance of prefab- Figure 1. Seismic fragility analysis process for prefabri-
ricated rectangular subway stations with various burial cated rectangular subway stations.

depths. This research systematically examines how different

burial depths affect the seismic response characteristics of

prefabricated rectangular subway stations, with particular fo-

cus on three critical aspects: (1) inter-story drift ratios, (2)

internal force distributions in the structure, and (3) seismic

damage patterns and their progression. Simultaneously, a

comprehensive evaluation of 19 widely used IMs was con-

ducted based on four rigorous selection criteria: efficiency,

practicality, proficiency, and sufficiency. A flowchart of this

study is depicted in Figure 1.

I’,“,(l:‘l)l‘znﬂlkl)ﬂ-cbl:

2. Seismic Fragility Analysis and Seismic IM Evaluation
2.1. Seismic Fragility Analysis Theory

The seismic fragility curve serves as a probabilistic represen-
tation of structural vulnerability, quantifying the conditional
probability of a structural system attaining or surpassing pre-
defined damage states across varying seismic intensity
measures. The mathematical formulation for seismic fragility
assessment can be expressed through the following Equation
(1), which establishes the relationship between ground mo-
tion intensity parameters and structural damage probability
distributions [29].

(MPDI, Published: 10 April 2025,
https://www.mdpi.com/2073-8994/17/4/580)
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Is sand becoming scarce?
Tommer Vermaas

"Sand is the most important and widely used resource after
water!" reveals Tommer Vermaas who is a Coastal Geologist
at Deltares. In fact, in some places in the world, there is al-
ready a shortage. Why is that and do we still have enough
supply in the Netherlands? To properly map the sand situa-
tion in our own country, Deltares is developing an improved
model together with TNO - Geological Survey of the Nether-
lands on request of Rijkswaterstaat to calculate our sand sup-
ply on the seabed.

Seismic sand model

Sand is used for many different purposes such as for our
coastal defense, but also in construction as filler sand or to
make concrete and in glass and electronics. Sand expert
Tommer Vermaas knows all about it. As chief project man-
ager of the Aggregates Information System, he accurately
maps our Dutch sand reserves at sea.

Tommer: "We are working on an improvement of the earlier
model where we are now adding another source of infor-
mation: seismic data. Whereas a borehole gives information
at a single point, seismic data gives it along a line. It is meas-
ured from a ship, and along the entire sailing line you get a
2D image of the subsurface. This gives us a more detailed
picture of the sand layers under the seabed. Before, only
drilling was used."

"I like putting the puzzle of the subsoil together and want to
solve practical issues. These range from wind turbines we
want to build at sea, dike safety and also sand. As a coastal
geologist, I mainly study coastal development and how eve-
rything is preserved in the subsoil."

3D Model

If in the Netherlands we don’t consider the availability of sand
in our spatial planning, we will run into problems in the long
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run. Cables or wind farms, for example, might then be in the
way for sand extraction. Then it becomes much more expen-
sive to extract suitable sand. It is important to keep enough
sand available for our coastal defenses and construction in
the long term.

Together with TNO - Geological Survey of the Netherlands,
we are making a new subsurface model of the sand mining
area in the North Sea on behalf of Rijkswaterstaat. We are
now using detailed 3D modelling in it to map where each type
of sand is located.

This also allows us to calculate how much sand there is. As
manager of the North Sea, Rijkswaterstaat also uses this
model when granting permits or planning cable routes or
wind farms, for example.

The extraction of sand is of national importance. Sand is nec-
essary to keep coastal safety in order, and sand is also
needed in construction. It is therefore very important that we
have a good understanding of the sand reserves in the Neth-
erlands.

Quirijn Lodder, senior water safety advisor, Rijkswaterstaat

Serious sand shortage

"Here in the Netherlands, we still have enough sand, but in
other places in the world it is scarce. Shortages are also not
easy to solve because it is expensive to move sand over long
distances," says Tommer.

"We have to keep an eye on our supplies for the long term.
You must be able to access it and you need specific sand for
different applications. If we lay a cable through the North Sea
or build houses, we cannot remove the sand underneath. In
IJmuiden, you can bring sand ashore easily because of the
harbour. But the area where we can extract sand from the
sea is limited by cables, pipelines, wind farms and a busy
shipping route. Therefore, sand is scarce there anyway."

"It does not look like grains of sand may disappear altogether
soon, but suitable sand cannot always be found nearby.
Sometimes this makes it financially unattractive to extract
that sand. Then there is scarcity after all. In the Netherlands,
we don't have to worry yet when it comes to coastal defense
sand, but we must keep it in mind."

Sand thieves

Globally, there is cause for alarm, Tommer points out. The
sand issue received a lot of attention in 2022 due to a report
by the United Nations Environment Programme UNEP. Helena
van der Vegt, coastal researcher at Deltares, contributed to
this. Among other things, this report warns of a shortage of
construction sand in developing countries. This can lead to
criminal practices, such as sand extraction from beaches
without a permit.

Helena explains that there are different types of sand. "Con-
struction sand should be angular and coarse (large grains),
so that the grains hook firmly together. This sand is mainly
found on the mainland in the Netherlands. Sand grains start
out coarse and angular but gradually wear down and thus
become finer (smaller grains) and rounder, as they continue
to flow with the river and are blown by the wind."

Sometimes there is a lack of knowledge. Then sand is re-
moved somewhere, causing damage in other places. In Vi-
etnam, for example, where sand was extracted from the Me-

kong River, which then no longer reaches the delta, resulting
in flooding.
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A borehole in which easily extractable sand can be seen: re-
cent marine sands, with sand from the last ice age and ma-
rine sand from the last interglacial period below it.

Dune and desert sand cannot be used in construction because
the sand grains are too fine and round. Thus, desert countries
may have to import sand anyway.

Helena van der Vegt, coastal researcher Deltares
Sand status in the Netherlands

In the Netherlands, we have sand management under con-
trol, says Tommer. "Because of all our laws and regulations,
we handle it responsibly in the Netherlands. We have also
been nourishing our coasts with sand for 35 years."

Efforts are being made by UNEP to make all global data more
transparent. Awareness and dialogue on sand have in-
creased. There is also increasing attention to it in the media.

Tommer: "Another nice example is Vietnam, where several
projects are ongoing and Deltares also provides sand supply
advice. There, they are now more conscious about sand, both
in rivers and at sea."

Sustainable sand management

Sand extraction from the North Sea requires extensive test-
ing first, says Tommer. "Suppose we need two million cubic
metres of sand for raising, selling or for construction. Then
we first check where this is available and to what depth we
need to go. We also study what sand there is and what the
effects on ecology are if we take it out."”

Tommer explains: "When we nourish the beach, we look for

sand similar to what is already there. We preferably don't
have clay or stones on the beach. That's not good for ecology,
nor is it nice for people enjoying the beach walking barefoot
there. For our coastal defenses, we take sand further out to
sea, where we expect no adverse effects on our beaches.
Otherwise, you would be carrying water to the sea."

Drilling, vibrocores, as they are delivered from the ship to

the lab. The ‘downspouts’ are cut in half lengthwise, after

which the undisturbed subsoil becomes visible and can be
analysed.

In sand extraction, you damage the seabed, taking away
shells and other life. That is why an environmental impact
assessment (EIA) study is carried out by a consultancy com-
pany. For the EIA Deltares specifically looks at the effects of
sand extraction on ecology in the North Sea and the Wadden
area. This mainly concerns fine material which is released
when you extract sand from the sea floor. Those fines contain
food for marine life, but too many fines also block light and
can have adverse effects on the ecosystem.

Subsurface data shows what material has been deposited at
the location of the datapoint. Using geological knowledge,
you can then reconstruct the system that deposited that sed-
iment. Once you understand that system, you can predict
what you can expect at locations where there is no data. This
way you can predict where you might encounter sand, how
certain this prediction is and whether that sand is easily ac-
cessible.

Romée Kars, Geologist, TNO Geological Survey of the Neth-
erlands

Alternatives to sand

Tommer says we need to look for solutions where you can
build with less sand, such as other construction techniques,
lighter building materials like wood and recycling of raw ma-
terials. "Because we have concrete houses that are heavy,
we need to put a good layer of sand underneath to keep it
stable. A lot of sand goes into the concrete itself, of course.

More drilling and seismic data

Tommer: "In the Netherlands, we are working with the Geo-
logical Survey and Rijkswaterstaat to further improve the
model with new data." Abroad, there is still a lot to investi-
gate and often little is known about sand availability. You
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can't see what's under the ground with satellites, for that,
drilling must be done, and seismic data must be available.

"We look at the cores from the North Sea in our lab in Delft",
Tommer points out. "Every year boreholes are planned to get
more insight into availability of our sand, and form input for
the model we built. We then want to know how the sediment
was deposited in the borehole. For example, did it come from
rivers, sea or land ice? And how old is it? With that know-
ledge, we can better predict whether a clay layer occurs lo-
cally or over a larger area, and that gives more insight into
the variation in sand composition. After all, a borehole is only
a 10 cm wide, a few metres away the subsurface can be very
different again."

What is your dream?
"I think it's incredibly beautiful that in the Netherlands we

collect so much data and invest in properly mapping sand
resources. As a geologist, that's a dream!"

(Deltares, 6 March 2025, https://www.deltares.nl/en/sto-
ries/is-sand-becoming-scarce)
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A century of dam safety: Five key insights
Antonio Moreno Rodenas

Dams are essential for flood protection, water resources
management, energy, and food security. However, their fail-
ure can lead to devastating consequences, as recent disas-
ters have demonstrated. A new study, published in Nature
Water by researchers from Deltares, IHE Delft, and Imperial
College London, presents a detailed global analysis of dam
failure probability from 1900 until present. This work unveils
key factors behind the evolution of large dams’ failures and
offers insights into future trends.

Dam safety as a discipline emerged in the 20th century, in-
tegrating expertise from hydraulic, geotechnical and me-
chanical engineering, alongside statistical analysis. Driven by
lessons from past failures, this approach has shaped modern
dam design, construction, and risk management practices.

This research has applied for the first time a formal statistical
survival modelling approach to the modern dam failure rec-
ords, allowing the incorporation of new aspects of dam
safety. This explicitly considers aspects like climatic regions,
the dam owner’s resources, age, and changes in construction
efforts and trends. By reanalysing and updating the historical
records from the International Commission on Large Dams
on dam failures, this research provides a structured evalua-
tion of dam failure probabilities at global scale.

Five new insights

The researchers identified five new insights with regards to
long-term safety trends and the factors shaping contempo-

rary dam safety. These insights are:

1. Sustained safety improvements over the 20th cen-
tury

The probability of a large-dam failure has decreased consist-
ently, with failure rates dropping by an average of 30% per
decade since the early 1900s up to the end of the century.
Dams built on a given epoch retain to a good extent the
safety of those times, which might be linked to construction
methods and design techniques of the time. Countries that
experienced major dam failures have effectively “learnt” from
those catastrophic experiences.

2. Early failures remain a critical factor

This old-known vulnerability remains, at least for embank-
ment dams. Dams are more likely to fail during the first five
years after construction than during the following 45-55
years. This study further highlights the temporal evolution of
this early failure effect, which has strongly reduced, particu-
larly for concrete dams.

3. No significant evidence of aging-related failures

While concerns about aging infrastructure are often raised,
this research did not find a substantial increase in dam fail-
ures due to aging. Data shows that dams built at the begin-
ning of the 20th century exhibit a clearly higher probability
of failure, possibly linked to inherent outdated designs and
construction practices, but this probability does not yet seem
to accelerate over time.

4. A concerning reversal: rising failure rate of newly
built dams

Since the 2000s, failure rates for newly built dams have in-
creased for the first time in a century, reverting advances of
the previous decades. This trend is linked to latest dam con-
struction in low-income countries, especially where catastro-
phes have not been experienced before in the recent past.

5. Highest failure rate today linked to tropical zones
and flooding

Highest failure rates of dams are currently observed in mon-
soon-tropical regions, especially in regions with lower pur-
chasing power. While traditionally, structural, mechanical,
and geotechnical failures have been relatively common, new
failure statistics are increasingly dominated by flooding con-
text. This research cannot attribute the recent surge in dam
failure rates to climate change, but raises the need to conduct
local specialised studies.

What makes a dam more prone to failure?

Dam safety is a complex matter, which requires very detailed
knowledge on each structure’s state, design and local char-
acteristics. However, this analysis formally retrieves insights
using data available for a very large number of dams. This
type of analysis cannot pinpoint the real state of an individual
dam, but can be very useful to prioritise attention on critical
structures based on their characteristics.

Using a classification technique, this study identifies common
characteristics of high-risk dams, which majorly comprehend
dams built in the beginning of the 20™ century or newly built
(<10 years) embankment dams in low-GDP countries.

Looking at the future

This analysis identified that the current average failure prob-
ability remains well below the strictest accepted failure prob-
ability of 1 in 10,000 annually, with 85% of dams being at
least twice as safe. However, with a global portfolio of 62,000
large dams in 2024, failures are inevitable. This research es-
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timates 23 failures of large dams between 2023 and 2035.
Yet these projections do not account for the construction of
new dams, the consequences of climate change, or human
conflicts, which could influence failure rates and lead to
higher numbers.

Identifying inherent risks—through a combination of failure
probability assessment and impact evaluation on down-
stream populations and infrastructure—is essential for guid-
ing risk-informed decision-making. A proactive approach that
integrates monitoring, maintenance, and policy interventions
will be crucial to ensuring that dam safety keeps pace with
changing environmental and socio-economic conditions.

Our future predictions align with 120 years of observed
trends, yet it remains key to monitor evolving risk factors.

Antonio Moreno-Rodenas (Lead author and hydraulic engi-
neer at Deltares)

Dam safety expert at Deltares and lead author, Antonio
Moreno-Rodenas, emphasises the study’s significance: "Dam
safety is a complex issue that depends on detailed knowledge
of each structure’s condition, design, and operational envi-
ronment. Our future predictions align with 120 years of ob-
served trends, yet it remains key to monitor evolving risk
factors—such as deglaciating basins, increasing extreme
events, and geopolitical conflicts. Ensuring we accurately
quantify these risks is crucial to supporting effective policies
for dam safety."

Flood-resilient communities

The research team is now expanding their work to improve
the understanding of risks and benefits around dams. Daniel
Valero (Imperial College) highlights that “keeping reservoirs
safe is critical to meet water, food and energy challenges that
many countries are already intensely experiencing”.

The collaboration between Imperial College London and Del-
tares also works towards accelerating current dam safety
profiling, through the use of artificial-intelligence and remote
sensing to map infrastructure, and the rapid evaluation of
vulnerability and population at risk. These efforts aim toward
enhancing dam safety and ensuring flood-resilient communi-
ties worldwide.

(Deltares, 7 March 2025, https://www.del-
tares.nl/en/news/a-century-of-dam-safety)

Age, climate and economic disparities drive the
current state of global dam safety

Antonio Moreno-Rodenas, Juan Diego Mantilla-Jones
& Daniel Valero

Abstract

Dams are essential for flood protection, water resources
management, energy generation and storage and food pro-
duction. However, the consequences of their failure can be
catastrophic, as demonstrated by recent examples. Here this
study revisits dam failures worldwide since 1900, analysing
key factors driving the failure risk, profiling current dam
safety and providing an outlook to the near future. Similar to
previous analyses (1970s to 2010s), we observe a strong in-
fant mortality, which remains especially important for the de-
velopment of new embankment dams, while recent concrete
dams have become more resilient. In contrast, hazard signals
related to ageing remain yet less apparent, contrary to com-
mon belief. Nevertheless, given their abundance, we expect
decades-old dams to be prevalent in future failure statistics—
especially for embankment dams of height between 15 and

TA NEA THZ EEEEI'M - Ap. 198 - AMNPIAIOZ 2025

70 m built in the second half of the last century. This high-
lights the relevance of investments in monitoring, mainte-
nance and uprating, which, if ignored, could become a sub-
stantial liability and a major vulnerability, especially in the
context of increased flooding frequency. We uncover a trend
of increased failure rates of newly constructed dams in low-
income regions, which coincides with areas where a substan-
tial hydropower potential remains untapped. This is especially
intensified in monsoon-dominated climates, whereas the pat-
tern of construction and failures is more homogeneous across
other major climatic regions. Our statistical analysis suggests
that 23 (95% confidence interval 14-33) large dam failures
are to be expected worldwide in the near future (2023-
2035), with currently ~4.4% of large dams having a proba-
bility of failure larger than 1/10,000. Contrarily, 85% of large
dams are at least twice as safe as this threshold, commonly
embraced in policy. These findings can support the targeted
allocation of limited resources for the future-proofing of in-
frastructure, thereby contributing to water, food and energy
security.

Nature Water volume 3, pages 284-295 (2025), 07.March
2025, https://www.nature.com/articles/s44221-025-00402-
1)
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Sea level rise after the last ice age: more
knowledge

Marc Hijma

Thanks to new geological data, we nhow know more about how
fast and how much the global sea level rose after the last ice
age, some 11,700 years ago. This information is of great im-
portance for our current understanding of the impact of
global warming on ice caps and thus on sea level rise. Re-
searchers from Deltares, Utrecht University, TNO Nether-
lands Geological Service, Delft University of Technology, the
Netherlands Institute for Sea Research (NIOZ), University of
Leeds, University of Sheffield, University of Amsterdam, LIAG
and BGR published their findings in the journal Nature.

Better understanding of sea level rise

The new knowledge into the rate of sea level rise during the
early Holocene offers an important point of reference for sci-
entists and policymakers, especially as we are now faced with
a similar situation with rapidly melting ice sheets due to
global warming. The research provides valuable new insights
for the future.

As a result of the current rise in greenhouse gas concentra-
tions, climate models by the Intergovernmental Panel on Cli-
mate Change (IPCC) expect sea levels to rise by several me-
tres by 2300. Some scenarios indicate a rise of more than
one metre per century. An important difference with the early
Holocene is that the consequences of sea level rise are far
greater today and in the future. This is due to a growth in
population and the current presence of infrastructure, cities
and economic activity.

With this groundbreaking research, we have taken an im-
portant step towards a better understanding of sea level rise
after the last ice age.

Marc Hijma, geologist at Deltares and the lead author of the
study

Unique dataset in the North Sea region

Global sea level rose quickly following the last ice age. This

was as a result of global warming and the melting of enor-
mous ice caps that covered North America and Europe. Until
now, the rate and extent of sea level rise during the early
Holocene were not known due to a lack of sound geological
data from this period. Using a unique dataset for the North
Sea region, the researchers have now been able to make
highly accurate calculations for the first time. They analysed
a range of boreholes from the area in the North Sea that was
once Doggerland, a land bridge between Great Britain and
mainland Europe. This area flooded as sea level rose.
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Global sea level will rise rapidly in the coming century; per-
haps by more than 1 metre. This is primarily caused by in-
creasing concentrations of greenhouse gases (source:
IPCC). Submerged peat layers from the North Sea show
that these rates were seen in two earlier phases: 10,300
and 8,300 years ago. Ice sheets melted then due to rapid
warming after the last ice age. Source: Deltares (main au-
thor), TNO-Geological Survey of the Netherlands, NIOZ,
Utrecht University, Delft University of Technology, Univer-
sity of Amsterdam, University of Leeds, University of Shef-
field, LIAG, BGR.

By analysing the submerged peat layers from this area, da-
ting them and applying modelling techniques, researchers
showed that, during two phases in the early Holocene, rates
of global sea level rise briefly peaked at more than a metre
per century. By comparison, the current rate of sea level rise
in the Netherlands is about 3 mm annually, the equivalent of
30 centimetres per century, and is expected to increase.

Furthermore, until now there has been considerable uncer-
tainty about the total rise between 11,000 and 3,000 years
ago. Estimates varied between 32 and 55 metres. The new
study has eliminated that uncertainty and it shows that the
total rise was around 38 metres.

Groundbreaking research

Marc Hijma, a geologist at Deltares and the lead author of

the study: “With this groundbreaking research, we have
taken an important step towards a better understanding of
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sea level rise after the last ice age. By drawing on detailed
data for the North Sea region, we can now better unravel the
complex interaction between ice sheets, climate, and sea
level. This provides insights for both scientists and policy-
makers, so that we can better prepare for the impacts of cur-
rent climate change, for example by focusing on climate ad-
aptation.”

The paper, 'Global sea-level rise in the early Holocene re-
vealed from North Sea peats’, was published in leading sci-
entific journal Nature today. Download the findings in Nature

ut

- dloal sea-evel
rise in the early
Holocene.

https://www.youtube.com/watch?v=ngdL4WOY6UQ

(Deltares, 19 March 2025, https://www.del-
tares.nl/en/news/sea-level-rise-after-the-last-ice-age-more-
knowledge)

Global sea-level rise in the early Holocene re-
vealed from North Sea peats

Marc P. Hijma, Sarah L. Bradley, Kim M. Cohen,
Wouter van der Wal, Natasha L. M. Barlow, Bas Blank,
Manfred Frechen, Rick Hennekam, Sytze van Heteren,

Patrick Kiden, Antonis Mavritsakis, Bart M. L.
Meijninger, Gert-Jan Reichart, Lutz Reinhardt, Ken-
neth F. Rijsdijk, Annemiek Vink & Freek S. Busschers

Abstract

Rates of relative sea-level rise during the final stage of the
last deglaciation, the early Holocene, are key to understand-
ing future ice melt and sea-level change under a warming
climatel. Data about these rates are scarce?, and this limits
insight into the relative contributions of the North American
and Antarctic ice sheets to global sea-level rise during the
early Holocene. Here we present an early Holocene sea-level
curve based on 88 sea-level data points (13.7-6.2 thousand
years ago (ka)) from the North Sea (Doggerland3#). After re-
moving the pattern of regional glacial isostatic adjustment
caused by the melting of the Eurasian Ice Sheet, the residual
sea-level signal highlights two phases of accelerated sea-
level rise. Meltwater sourced from the North American and
Antarctic ice sheets drove these two phases, peaking around
10.3ka and 8.3ka with rates between 8 mmyr and
9mmyr-t. Our results also show that global mean sea-level
rise between 11 ka and 3 ka amounted to 37.7 m (20 range,
29.3-42.2 m), reconciling the mismatch that existed between
estimates of global mean sea-level rise based on ice-sheet
reconstructions and previously limited early Holocene sea-
level data. With its broad spatiotemporal coverage, the North
Sea dataset provides critical constraints on the patterns and
rates of the late-stage deglaciation of the North American and
Antarctic ice sheets, improving our understanding of the
Earth-system response to climate change.

Nature volume 639, pages 652-657 (2025),
https://www.nature.com/articles/s41586-025-08769-7
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Seismologists analyze Myanmar’s devastating
M7.7 earthquake

Reet Kaur

An M7.7 earthquake struck near Mandalay, Myanmar,
on March 28, 2025, killing more than 5 000 people and
injuring at least 11 400. The shallow, high-magnitude
event ruptured a long section of the Sagaing Fault,
prompting seismologists to investigate its complex
rupture dynamics and evidence of supershear propa-
gation.

Collapse of New Headquarters of the State Audit Office
(Thailand) after the 2025 Myanmar earthquake, pictured
from 1] Mall, Bangkok. Image credit: Supanut Arunoprayote

A powerful M7.7 earthquake struck 16 km (10 miles) north-
west of Sagaing, near Mandalay, Myanmar, on March 28,
2025, at 12:50 local time (06:20 UTC). The shallow strike-
slip event occurred at a depth of approximately 10 km (6
miles) along the Sagaing Fault and was the strongest instru-
mentally recorded earthquake in Myanmar since 1912. It
caused widespread damage across central Myanmar, north-
ern Thailand, southern China, and parts of Vietham.

The earthquake caused more than 5 000 fatalities in Myan-
mar, 51 in Thailand, and one in Vietnam, reportedly due to
cardiac shock

At least 11 400 people were injured, and hundreds remain
missing, including workers trapped at a construction site that
collapsed in Bangkok. Extensive infrastructure damage was
reported, particularly in Mandalay and Sagaing, where build-
ings, bridges, and dams sustained severe structural impacts.

Seismologists reported that the Sagaing fault, a major tec-
tonic boundary, ruptured over 400 km (250 miles). This rup-
ture, among the largest globally, exhibited a “supershear”
speed, traveling faster than the speed of sound following an
initial slow phase. Ground shaking extended over 100 km (62
miles), with Modified Mercalli Intensity levels exceeding VIII
in multiple regions.

According to the U.S. Geological Survey (USGS), the earth-
quake’s shallow depth amplified ground shaking across the
region, contributing to widespread structural damage. Lique-
faction—where saturated soil temporarily loses strength and
behaves like a liquid—was observed in multiple locations, fur-
ther intensifying damage. An M6.4 aftershock struck 12
minutes later, and continued seismic activity in the following
days has sustained concerns about regional stability and sec-
ondary hazards.

Researchers from Johns Hopkins University and the USGS
used satellite imagery to map the surface rupture and assess
structural damage in Mandalay. This rapid geospatial analysis
supported emergency response teams by identifying the
most severely affected areas and demonstrated the increase-
ing role of satellite data in real-time assessment of earth-
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quake damage.

For the first time during a large-magnitude earthquake, a
submarine telecommunication cable network equipped with
more than 100 seismic sensors detected ground motion in
real time. According to Mikael Mazur of Nokia Bell Labs, the
system provided continuous seismic data during the event,
offering valuable insights into offshore ground motion.

This integration of seismic sensing into undersea infrastruc-
ture represents a step forward in expanding global earth-
quake monitoring capabilities, particularly in regions with
limited land-based instrumentation.

X « Post

L ]

Chindwin News Agency
TheChindwin

A team of surveyors in Myanmar has completed their evalu-
ations, confirming that the fissures resulting from the 7.7
magnitude earthquake on March 28 have extended over a
remarkable distance of 500 kilometers, which equates to
more than 342 miles. The earthquake was centered in Saga-
ing and its effects reached into the northern Bago region, as
well as parts of Shan State. This assessment highlights the
extensive impact of this seismic event on the affected areas.

Photo/Nyo Min
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of Ruili. Chinese authorities have deployed rescue teams and
are providing assistance to those impacted by the disaster.

« Arun Pudur & X
* @azrunpudur - Follow

Massive 7.7 magnitude #earthquake in Myanmar. Many
new buildings built by CCP has collapsed. Triggering worry
of building quality globally.

x> ) T3

At the Seismological Society of America’s Annual Meeting on
April 15 in Baltimore, researchers presented preliminary
analyses of the rupture. The earthquake occurred within a
seismic gap that had remained inactive since 1839, located
between the rupture zones of the 1929 Naypyidaw and 1956
southern Sagaing earthquakes. The spatial overlap with pre-
vious events highlights the structural complexity of the Saga-
ing Fault system.

Ground motion studies led by Hiroshi Kawase and colleagues
since 2014 have provided detailed data on local site condi-
tions in cities such as Sagaing and Yangon. Their findings help
explain the amplified shaking observed in distant regions like
Bangkok, where shallow sedimentary layers contributed to
increased ground motion. This research supports more accu-
rate seismic hazard assessments in urban areas across
Southeast Asia.

In Thailand, the earthquake caused severe ground shaking,
leading to substantial damage and casualties. A 33-story
building under construction in Bangkok’s Chatuchak district
collapsed, resulting in at least 47 fatalities and 53 individuals
reported missing. The disaster prompted Thai authorities to
declare a state of emergency in Bangkok and other affected
regions.

In China’s Yunnan Province, the earthquake resulted in the
damage of approximately 847 homes, affecting around 2,840
individuals. Two people sustained injuries in the border city

A dashcam still of an under construction government office
skyscraper in Bangkok collapsing due to the 2025 Myanmar
earthquake. Image credit: Jack Brown

In Vietnam, the earthquake’s tremors were felt in Ho Chi
Minh City, causing damage to over 400 apartments. One per-
son died from shock during evacuation efforts.

Myanmar’s ongoing humanitarian crisis—affecting more than
20 million people and displacing 3.5 million—is complicating
emergency response operations. Following the earthquake,
the military government declared central Myanmar a disaster
zone and formally requested international assistance.

References:

1 Seismologists Share Early Analyses of Myanmar Earthquake
- Seismological Society of America - April 15, 2025

2 Over 4 400 dead after deadliest earthquake in 95 years
strikes Myanmar - The Watchers — March 29, 2025

3 Violent M7.7 earthquake hits Sagaing, Myanmar, leaving
over 4 400 fatalities, 5 400 injured and many missing — The
Watchers - March 28, 2025

(Reet Kaur / THE WATCHERS, Sunday, April 20, 2025,
https://watchers.news/2025/04/20/seismologists-analyze-
myanmars-devastating-m7-7-earthquake/)
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Everything Flows: Refining the Laws of Friction
in Caltech's "Seismological Wind Tunnel”

Imagine a heavy book resting on a table. If you try to gently
push the book across the table with the tip of your finger, it
may first appear to remain motionless—it needs a lot more
force to start sliding visibly. Similarly, if you slowly start tilt-
ing the table upward, the book still appears to remain mo-
tionless, sticking to the table through friction until the table's
tilt reaches some critical angle and the book suddenly slides
down. This transition from apparent stillness to sudden
movement under large forces is seen in earthquakes and
landslides.

Illustration of two crustal plates interfacing along a fault.
The plates slowly slide opposite to each other with shear
motion. When the fault suddenly slips dramatically, an
earthquake occurs.

Friction between two sliding interfaces historically has been
modeled with a simple expression called Coulomb's law. Now,
Caltech researchers have demonstrated that Coulomb's law
is insufficient for describing reality, and that interfaces sub-
jected to shear and pressure, though they may appear mo-
tionless, are, in fact, always sliding at rates imperceptible to
the human eye.

These new observations, reported in a paper appearing online
on March 12 in the journal Nature, provide a more precise
understanding of the mechanics of earthquakes and land-
slides, and have major implications for the engineering of
materials interfaces.

The work is a collaboration between the research teams of
Ares Rosakis, the Theodore von Karman Professor of Aero-
nautics and Mechanical Engineering, and Nadia Lapusta, the
Lawrence A. Hanson, Jr., Professor of Mechanical Engineering
and Geophysics.

When two surfaces are in contact, whether they are a book
and a table or two plates of the Earth's crust pressed and
sheared along a fault, Coulomb's law indicates that there is a
certain quantity, called the "coefficient of static friction," that
must be overcome before the interfacing surfaces start slid-
ing. In other words, Coulomb's law states that the two com-
pressed interfaces are completely motionless unless enough
shear force—a force parallel to the direction of the interface—
is applied.

Coulomb's model may seem intuitive, but, for decades, re-
searchers who study rock mechanics and faults have known
that it may not be the full story. These scientists have intro-
duced more detailed equations, called rate-and-state laws, in
which friction depends on the sliding rate and the evolving
states of the sliding interfaces. Rate-and-state laws predict
that there is no static friction coefficient and that shear move-
ment occurs under all shear forces—so, for ex-ample, even
the slightest pushing of a heavy book with the tip of your
finger will cause the book to slide some tiny, imperceptible
amount.

In the new paper, the team presents the first direct proof that
motion is happening even at shear forces lower than those
implied by the apparent static friction coefficient, validating
the rate-and-state laws. In laboratory studies, the team used
an optical method called digital image correlation (DIC) and
a camera trained on two surfaces in contact. They deter-
mined that, under shear, the surfaces slid over each other at
a rate as small as 10-12 meters per second, or
0.000000000001 meters per second. At this rate, a fraction
of a millimeter of slip would accumulate in one year.

The contacting surfaces were made of a kind of plastic that
emulates the sliding rock interfaces responding to shear
forces in analogous ways. This study extends Caltech's prac-
tice of re-creating and studying surrogate earthquake pro-
cesses in the laboratory, research enabled by the 30-year-
old Caltech "seismological wind tunnel," a facility at the Grad-
uate Aerospace Laboratories (GALCIT) created by Rosakis (a
former GALCIT director) and seismologist Hiroo Kanamori,
the John E. and Hazel S. Smits Professor of Geophysics,
Emeritus, and former director of Caltech's Seismological La-
boratory. The facility is devoted to the creation of experi-
mental analogues of the physical processes involved in earth-
quake rupture.

Everything flows: even though objects may appear motion-
less under force, new formulations for the laws of friction
indicate that they actually slip tiny, near-imperceptible
amounts.

"In the words of ancient Greek natural philosopher Heracli-
tus, everything flows; everything moves, nothing is ever sta-
tionary," Rosakis says. "Specialists have suspected that there
is no static friction coefficient, but now we have conclusively
proven this by using optical micro-measurements of unprec-
edented accuracy directly at the interface to validate the ad-
vanced friction laws and to promote their use in other fields."

Additionally, the researchers found that when two objects
have been held in contact for an extended period of time,
called "hold time," they tend to "stick" together more so than
if they had just come into contact. This evolving adhesion is
a phenomenon called "healing," in which microscopic contact
areas locally strengthen and increase over time, making the
interface more resistant to sliding. In the paper, the team
also quantified healing by measuring how it slows down the
microscopic sliding that occurs under small forces.

"One may wonder why measuring such minute sliding rates
are important; after all, they are close to zero as the concept
of the static friction coefficient would predict," Lapusta says.
"The importance is not just in validating rate-and-state fric-
tion but also in quantifying the interface healing. Rate-and-
state friction laws predict that the healing should manifest
itself in the decrease of sliding rates, which is exactly what
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we measure, enabling us to quantify healing. This, in turn,
allows us to predict how the interface would resist a sliding
event, such as an earthquake rupture propagating along a
fault."

Indeed, the team found that the friction between the inter-
faces during rapid sliding would be significantly larger—
around 20 percent larger—for interfaces that had been in
contact for a year versus five minutes, for example.

"Many modelers of earthquakes and landslides still use a sim-
pler friction law, which does not incorporate the effects of
healing," says study first author Krittanon (Pond) Siroratta-
nakul (PhD '24), now a researcher at Chevron. "We hope that
our work will encourage the community to recognize the im-
portance of healing in these studies."

In addition to enabling better modeling of earthquakes and
faults, the findings have major implications for the design and
control of frictional experiments. "Our team has had occa-
sional problems with reproducibility of earthquake ruptures
in the lab," Rosakis explains. "Now we know that if you set
up your experiment, then take a lunch break, those surfaces
are healing during that time, and your earthquake rupture
results will be significantly different!"

The paper is titled "Sliding and healing of frictional interfaces
that appear stationary." In addition to Sirorattanakul, Lapu-
sta, and Rosakis, co-authors also include former graduate
student Stacy Larochelle (PhD '22), now a postdoctoral re-
search scientist at Columbia University's Lamont-Doherty
Earth Observatory; and Vito Rubino, a former research sci-
entist in aerospace at Caltech, now an associate professor at
Ecole Centrale Nantes, France, who is a longtime collaborator
of Rosakis and Lapusta. Funding was provided by the National
Science Foundation (NSF)-IUCRC Center for Geomechanics
and Mitigation of Geohazards (GMG) at Caltech, the NSF, and
the US Geological Survey.

(Caltech News, March 13, 2025, https://www.cal-
tech.edu/about/news/everything-flows-refining-the-laws-of-
friction-in-caltechs-seismological-wind-tunnel)

Dear Colleagues,

This recent “Nature” paper and Caltech press release may be
of interest:

Caltech Press release entitled “"Everything Flows: Refin-
ing the Laws of friction in Caltech’s seismological wind
tunnel”. Link : Caltech News

Nature paper link: https://www.nature.com/articles/s41586-
025-08673-0

Sliding and healing of frictional interfaces that
appear stationary

K. Sirorattanakul, S. Larochelle, V. Rubino N. Lapusta, A. J.
Rosakis

Abstract

Frictional interfaces are found in systems ranging from bio-
logical joints to earthquake faults. When and how these in-
terfaces slide is a fundamental problem in geosciences and
engineering. It is believed that there exists a threshold shear
force, called static friction, below which the interface is sta-
tionary, despite many studies suggesting that this concept is
outdated. By contrast, rate-and-state friction formulations
predict that interfaces are always sliding, but this feature is

often considered an artefact that calls for modifications. Here
we show that nominally stationary interfaces subjected to
constant shear and normal loads, with a driving force that is
notably below the classically defined static friction for which
creep is known to occur, are sliding, but with diminishingly
small rates down to 10*2m/s. Our precise measurements di-
rectly at the interface are enabled by digital image correla-
tion. This behavior contradicts classical models of friction but
confirms the prediction of rate-and-state friction. The dimin-
ishing slip rates of nominally stationary interfaces reflect in-
terface healing, which would manifest itself in higher peak
friction in subsequent slip events such as earthquakes and
landslides, substantially modifying their nucleation and prop-
agation and hence their hazard.

Cheers,
Ares

Ares J. Rosakis, NAS, NAE, Amer. Acad. of Arts @Sci,
ForMemRS.

Theodore von Karman Professor of Aeronautics and Professor
of Mechanical Engineering

Graduate Aerospace Laboratories (GALCIT)

CALIFORNIA INSTITUTE OF TECHNOLOGY

1200 E California Blvd | MC 105-50 | Pasadena CA 91125
295 Firestone | (626) 395-4523
http://www.rosakis.caltech.edu | caltech.edu |
https://eas.caltech.edu/|galcit.caltech.edu
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Tunnel for foot passengers in Stockholm

IN THE ENGINEER of December 4th we drew attention to the
recent employment of a cold air machine for freezing wet
gravel in the construction of a tunnel at Stockholm. Through
the courtesy of the contractor, Captnin Lindmark, of the Swe-
dish Royal Engineers, we are now in a position to place before
our readers further particulars of this interesting and novel
work.

The most populous part of the Swedish capital is situated on
the north shore of the lake I\Ialaren, and is divided into two
districts, of about equal extent, by an elevated ridge of stones
and gravel, the ridge, which runs in a northerly direction from
the lake, and which in some places attains a height of 70ft.,
constituting a great impediment to traffic.

In order to afford an imp-oved communication between the
two districts, Captain Lindmark applied to the municipality of
Stockholm for powers to construct, on his own account, a
tunnel for foot passengers through the hill, and to levy a toll
of 2 ore, or 27 of a penny, on each person passing through,
for a period of fifty years, the tunnel afterward to become the
property of the town with out any indemnity whatever. This
application was strongly opposed, not only by the owners of
adjacent houses, but by engmeera, who stated that driving a
tunnel through loose stones and gravel, as proposed, would
necessarily cause great subsidences in the ground, and con-
sequent damage to the buildings above. The municipality,
however, considering the great benefit that would result from
the realisation of the project, granted the concession, and in
the summer of 1884 the works commenced

https://www.theengineer.co.uk/content/archive/april-1886-
the-brunkebergs-tunnel
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NEA AINO TIz
EAAHNIKEZ KAI
AIEONEIz
FEEQTEXNIKEZ ENQZEIZ

MANEMIZTHMIO NATPON

TMHMA NMOAITIKQN

MHXANIKQN TMHMA
NOAITIKQN
MHXANIKQON

EnIOKEWEIG O HEYAAa €pya UNodOHnG oTNV
AuTikn EAAGSa

O1 (OITNTEG KAl POITATPIEG TOU 4% £TOUG TOU TUNKATOG MoAITI-
KOV Mnxavikov Tou MavenioTnyiou MNatpwv Twv KATeubuv-
oswv gUBABuUvoNg «MewTeXVIKN pNxavikn- ‘Epya unodounc»
Kal «YOpauAikn Mnxavikr - TexvoAoyia MepiBaAAovTog» Kal
ol ouvodoi d1daokovTeg (AyyeAoG AnuakonouAog, ZTaupoUAa
KovTog, XpioTogopog Manndag kai BaoiAng XpioTdnouAog) e-
nmokepTnkav oTig 10-11 Anpihiou 2025 peyaia €pya unodo-
MNG oTn AuTikr) EANGSa.

To npoypappa Tng NpwTnG HEPAg neplAduBave To uno kara-
OKEUN oUOTNHA AVTANCIOTAWIEUONG TNV NEPIOXT TNG APPIAO-
xiag. O1 oITNTEG pag napakoAouBnoav apxika TNV Napouai-
aon TV BacikwV XapakTneIoTIKWV TOU €pYOU Kdl OTn OUVE-
Xela Eevaynénkav oe S1aPOPETIKA onueia evdlapEPOVTOG: TO
@payua KuAivdpoupevou okupodépaTtog (RCC) Tou Ay. Mewp-
yiou, To @péap avanaiong Tou gpayuaTtog Tou Mupyou, on-
PAYYEG NPOoaywyng os didgopa oTadia KAaTAOKEUNG, KE NPOG-
WPIVR UnNooTAPIEN Kal epapuoyn TeAIKAG enévduong, Kabwg
Kdl Ta eKTETAPEVA €pya odonoliag kal euoTadslag Npavwy Tou
epyoTagiou.

To npwi Tng deuTepnG PEPAg Eevayndnkape oTo Pppayua Tou
MeTooBITIKOU OTO HIKPO MEPITTEPI KAl OTOV UNO KATAOKEUR U-
noyelo UdPONAEKTPIKO OTaBPO Tou. To AMOYEUMATIVO MNpo-
ypauua nepiAduBave eniokewn o€ €pya odonoliag, avTioTnpi-
E€1C NpavV Kal KATAOKEUT ONAIOPEVOU EMIXOUATOG, OTOV au-
ToKIVNTOdpopo TE€poBo - KaAévTl. To difuepo npdypaupa o-
AOKANPWONKE pe eniokewn Kal yeUpPa aTo YEQUPI TNG ApTAG.

EuxapioToUpe Bepuad Tig eTaipeieg TEPNA, TERNA ENEPIEIA-
KH, AEH, AKTQP kai Epyoduvapikn Matpwv yia Tn @iAo&evia
Kal Tn &evaynon Twv QoITNT®V Jag oTa und KATaoKeun €pya
TOUG.

AYYeAOG AnUakonouAog,

ZTaupouia KovTog,

XpioTopopog MNannag

BacgiAng XpioTonouAog

TuAua MoAimkwv Mnxavikov Maveniotnuiou NaTtpmv
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SIMSG ISSMGE

s

International Society for Soil Mechanics and
Geotechnical Engineering

ISSMGE News
www.issmqe.orq/news

International Symposium on Land Reclamation,
Ground Improvement and Coastal Protection
(ISLGC-2025), 26-28 Nov 2025, Singapore

Siau Chen Chian / TC217 / 06-04-2025

The creation of new land through reclamation is common for
urban expansion. Singapore has reclaimed land from the sea
to expand its land area by about 25% over the past 60 years.
Innovative use of reclaimed land as strategy for coastal pro-
tection against climate change induced sea levels rise has
been proposed in the form of Long Island along east coast of
Singapore. Ground improvement techniques are commonly
used to treat the reclaimed land, to facilitate and accelerate
the construction of structures for coastal protection and ur-
ban development.

The Geotechnical Society of Singapore (GeoSS) invites you
to the International Symposium on Land Reclamation,
Ground Improvement, and Coastal Protection (ISLGC), co-
organized with ISSMGE Technical Committees TC217 and
TC211, to be held on 26-28 November 2025. This symposium
brings together renowned keynote and invited speakers to
deliver state-of-the art lectures on the theme areas of the
Symposium.

We invite researchers, engineers, contractors, developer and
government agencies to submit abstracts showcasing re-
search, innovations, and experiences in land reclamation,
ground improvement, and coastal protection.
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https://www.issmge.org/committees/technical-committees/applications/land-reclamation

Supporting Organisations:

ISSMGE TC217 on Land Reclamation

ISSMGE TC211 on Ground Improvement

Centre for Soft Ground Engineering, National University of

Singapore

Coastal Protection and Flood Resilience Institute Singapore,
National University of Singapore

Centre for Urban Solutions, Nanyang Technological Univer-
sity, Singapore

Hong Kong Geotechnical Society (HKGES)

Chinese Taipei Geotechnical Society (CTGS)

CALL FOR NOMINATIONS FOR ISSMGE AWARDS
AT 21 ICSMGE VIENNA 2026

ISSMGE IT Administrator / General / 07-04-2025

The ISSMGE offers awards to recognise those members who
have made important contributions to our profession, society
and the world.

The following awards are open for call for nominations in view
of the attribution at the 21t International Conference on Soil
Mechanics and Foundation Engineering 2026 (21 ICSMGE):
e [SSMGE Outstanding Technical Committee Award

e [SSMGE Outstanding Geotechnical Project Award

e [SSMGE Outstanding Innovator Award

e [SSMGE Outstanding Member Society Award

e [SSMGE Outstanding Paper Published in the International
Journal of Geo-Engineering Case Histories Award

e [SSMGE Outstanding Public Relations Award
e JSSMGE Outstanding Young Geotechnical Engineer Award

Guidelines for the nomination of the various awards can be
found by visiting the links above.

All nominations must be made through the local ISSMGE
Member Society (except the Outstanding Paper Award and
the Outstanding Technical Committee Award) and must reach
the ISSMGE Secretariat by 30 September 2025 in time for
the 21st International Conference on Soil Mechanics and Ge-
otechnical Engineering (21 ICSMGE 2026) to be held in Vi-
enna, Austria in 2026.

ISSMGE Interactive Technical Talk Episode 23:
Earthquake Geotechnical Engineering and Asso-
ciated Problems(TC203)

ISSMGE IT Administrator / TC203 / 16-04-2025

The twenty-third episode of International Interactive Tech-
nical Talk has just been launched and is supported by TC203.
Sebastiano Foti, Thaleia Travasarou, Brendon Bradley and
Francis Jenner Bernales are discussing with Marc Ballouz
about "Earthquake Geotechnical Engineering and Associated
Problems".

https://www.issmge.org/education/interactive-technical-
talks

Future Focus - Africa & Europe Session, 2025:
Call for Abstracts
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ISSMGE IT Administrator / Time Capsule Project / 24-04-
2025

Irzarnatinnal Sociecy fie 5o} Mechanics and Geatechnical Engneenng

Heritage Time Capsule (HTC)
Project
Future Focus - Africa & Europe
Session, 2025

Call for abstracts

hetps//hecissmge.org/100 years-on

Session Date: Wednesday 3 September 2025

Abstract Due Date: Wednesday 2 July 2025

Presentation Due Date: Wednesday 6 August 2025

Call for abstracts

A key element of the ISSMGE Heritage Time Capsule is the
"Future Focus" phase. This phase is dedicated to reimagining
the profession's roles by considering emerging challenges,
societal expectations, technological developments, imagina-
tion, and philosophical approaches
(https://htc.issmge.org/100-years-on ).

We are hosting a webinar to encourage discussions among
academics and practitioners in the geotechnical engineering
field on future developments in Africa and Europe. Challenges
of interest include aging infrastructure, sustainability and en-
vironmental concerns, research-practice gap, geohazards
and need for resilience, geo education and professional de-
velopment, global collaboration and knowledge sharing.

The webinar will be promoted to the global community of ge-
otechnical engineering professionals in the 90 Member Soci-
eties of the ISSMGE, with an estimated membership of
40,000 members. Presentation proposals will be reviewed by
a high-profile group of geotechnical engineers, under the
chair of Dr Marc Ballouz, ISSMGE President.

We invite you to submit a title and 200-word abstract show-
ing how the following could be used address the challenges
highlighted earlier:

1. Human ingenuity

Emerging technologies
robotics, sensors etc.)

3. Artificial Intelligence

(e.g., energy geotechnics,

You are encouraged to experiment with modern tools (e.g.,
AI and LLM) but are requested to state clearly how these tools
were used in generating content.

Abstracts must be accompanied by a brief write up of the
applicant’s background and career experience, no longer than
200 words. Further details will be required from those chosen
to present on the webinar.

Invitations to present will be based on peer review of submit-
ted abstracts and accompanying note on background and ca-
reer experience.

Presentations

Participants need only prepare 10-minute presentations (i.e.,
no papers must be submitted). Presentations should consist
of at least 2-slides, but no more than 5-slides. Presentation
slides with a recorded voice-over must be submitted prior to
the webinar for peer review.
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https://www.issmge.org/education/interactive-technical-talks
https://www.issmge.org/education/interactive-technical-talks
https://htc.issmge.org/100-years-on

Submissions

Responses are to be made using the following link:
https://forms.gle/3yUfNarZ3c6dherH?7

If you have any questions, please contact the HTC team at
https://htc.issmge.org/contact

Call for Contributions: Advancing Numerical
Methods in Geotechnical Engineering, Annual
Prediction Event

Francesca Ceccato / TC103 / 29-04-2025

The Numerical Methods and AI in Geotechnical Prac-
tice subcommittee, under the AGS Sydney Chapter, is
pleased to launch a new initiative: the Annual Prediction
Event. This event is designed to foster innovation and prac-
tical application of numerical methods in geotechnical engi-
neering through collaborative engagement.

To support this effort, we invite the geotechnical engineer-
ing community worldwide to contribute with site inves-
tigations and monitoring data to build a comprehensive
database for the event.

International submissions are encouraged and highly
welcomed.

Learn more and access the official call for contributions via
the following links:

https://www.linkedin.com/feed/update/urn:li:activ-
ity:7322532597257904128

https://australiangeomechanics.org/2025/02/21/call-for-
site-investigation-and-monitoring-data-contributions-for-
ags-nsw-chapters-annual-prediction-event/
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ISSMGE Europe
Dear Colleagues,

Following the warm response to our most recent ISSMGE
Europe Newsletter, I would like to extend my sincere thanks
for the engaging content many of you have shared. Your
contributions continue to reflect the dynamism and depth of
our regional community, and I am delighted by the interest
it has generated across our member societies and inter-
nationally.

In parallel, I am pleased to note the successful launch of
the ISSMGE Europe website and LinkedIn channel,
which have begun to attract growing attention from our wider
community. These platforms will serve as key spaces for up-
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dates, visibility, and engagement—and I encourage you to
explore and follow them if you haven't already.

Also, if you haven't already done so, I kindly encourage you
to share the previous newsletter with colleagues and
national society members. Broadening its reach helps ensure
that more voices are informed, inspired, and included in the
ongoing dialogue.

As we begin preparing the next edition, we would be pleased
to receive additional contributions, while we are always open
to hearing about the activities within your societies and your
upcoming events, I would like to incorporate new features
such as:

e A society spotlight or leadership initiative,

e A particularly notable project, case study, or technical
innovation,

e Or a challenge, trend, or study of relevance to our com-
munity.

We also plan to include an editorial section, which in this
edition will reflect on how ISSMGE Europe can better support
our national societies. As Vice President for Europe, one of
my key priorities is to strengthen this support—practically
and meaningfully. To that end, I would greatly appreciate
your input:

What actions or initiatives could ISSMGE Europe take
to serve your society more effectively?

If you have thoughts—particularly those that could be
implemented in the near term—I would be grateful if you
shared them. Selected insights may be highlighted in the
editorial to initiate a broader conversation across our region.

If you would like to submit content, we kindly ask that it
reach us by 23 May 2025 to allow time for review and in-
tegration.

Again, Thank you for your ongoing support and for sharing
the important work and perspectives shaping geotechnical
engineering across Europe.

Warm regards,
Lyesse Laloui
ISSMGE Vice President for Europe

SIMSG ISSMGE

3
@ International Society for Rock Mechanics
and Rock Engineering
ISRM
News

https://www.isrm.net

ISRM 2024 News Journal is now online 2025-04-04
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The 2024 issue, volume 27, of the ISRM News Journal is now
online on the ISRM website. Since 2012 the ISRM distributes
the News Journal to all members in electronic version, and
prints copies which are available at our sponsored symposia.

The News Journal includes news from the Society life, includ-
ing board and regional reports, commission work, conference
and symposia reports and papers from awarded members,
among other content. Click here to read it directly on our
website or to download it.

10th Latin American Rock Mechanics Symposium
(LARMS 2026) - The Website has been launched 2025-
04-16

The Brazilian Committee of Rock Mechanics, part of the Bra-
zilian Association of Soil Mechanics and Geotechnical Engi-
neering and the ISRM National Group, is honored to invite
you to the 10th Latin American Rock Mechanics Symposium
(LARMS 2026), which will take place from August 25 to 28,
2026, in Brasilia, Brazil.

The theme of LARMS 2026 is: “Rock Mechanics for a Sustain-
able Future: Innovating in Mining, Energy, and Infrastruc-
ture.”

The Website has been launched: https://larms2026.com/

3

ASSOCIATION
INTERNATIONALE DES TUNNELS
ET DE L'ESPACE SOUTERRAIN

INTERNATIONAL TUNNELLING
A I TE S AND UNDERGROUND SPACE
ASSOCIATION

News
https://about.ita-aites.org/ita-news/ita-news

Join the 11th webinar of WG23 focused on "Shaft De-
sign and Construction for Transit Systems" 05 March
2025

ITACET Lunchtime Lecture Series #45 07 April 2025
Join the next LLS #45!

This instalment of the Lunchtime lecture series focused on
'Sustainable Tunnelling" in collaboration with ITA Sus-
tainability Committee.

This LLS#45 will run on April 8th at 13:00 CET time

The episode featured three lectures and finished with a Q&A
with all speakers.
e Nikolai Bobylev - Planning for Sustainability

e Giuseppe Gaspari - Making Sustainability Design relevant
in our projects

e Goetz Vollmann - Current approaches for the evaluation
of sustainability of underground infrastructure

Registration: Lunchtime lecture series#45 | Itacet
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Scooped by ITA-AITES #132, 17 April 2025

Rail or Road, India’s longest tunnel of limitless possibilities

The huge new 24-mile tunnel China's about to build under
world-famous river

Inside HS2: Meet London's miners working on the Northolt
tunnels - UK

Monitoring Tunnel Constructions

Norway is building the world's longest and deepest subsea
road beneath its fjords

Dubai tenders first two packages of £17bn sewerage tunnels
project | United Arab Emirates

CPK awards Poland's largest single bore rail tunnel

Ontario launches tunnelling for final segment of Eglinton
Crosstown | Canada

Nuclear power is in a hole. To get out, this start-up kept dig-

ging

From mining to metros: How ventilation technology is advanc-
ing South Africa's tunnels?

CERN completes feasibility study for 91km Future Circular Col-
lider | Switzerland - France

Drone Tunnel Inspection System | Japan

3 ¥
ERITA’ Youne
TUNNELLING MEMBERS

SDEIET}].
BTSYM April Webinar
Joint Webinar: BGA ECG - BTSYM - CFMS Jeunes

- AFTES Jeunes
Tuesday, 8 April 2025, 12:00 - 13:00 (GMT+1)

™ Manchester m— HS2 fine (Phase One)

Piccadilly m—HS2 line (Phase 22)
o’ HS2 line (Phase 2b)
Sheffieid HS2 services on existing networks
4

s Scrapped eastern leg section

East Midlands Hub

Barmingham
Curzon Street

Birmingham Interchange

Old Oak Common

London
Euston

Event Information:
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UK Presentation: Design and Construction of Canter-
bury Vent Shaft - HS2

Canterbury Works Headhouse and ventilation shaft serves
the Euston Tunnels for both ventilation and emergency ac-
cess. This presentation focuses on the construction of the
shaft and tunnels using underpinned segments, sprayed con-
crete lining, reinforced concrete collars and cast in-situ sec-
ondary lining. The presentation will be delivered by members
of the construction and design team and will focus on the
design and construction of the primary and secondary lining
featuring geotechnical challenges, site setup, and innovation.

(oo

French Presentation: Swelling Soil Problematics in the
Grand Paris Express Project

Grand Paris Express project aims at the development and ex-
tension of one existing metro line (Line 14) and the construc-
tion of four new metro lines (Line 15, 16, 17 and 18) around
Paris and its suburban area. The project will achieve the con-
struction of 200 km of new line and 60 new metro stations,
mainly with tunnels and underground constructions. The pro-
ject is leaded by the Société du Grand Paris, a public agency
firstly created with the goal of leading this project. The pro-
ject in considered today of a major importance in French tun-
neling and geotechnical profession, involving almost all the
major construction and engineering company, with a peak
activity involving 22 tunneling machines for the whole pro-
ject.

Past meeting

BTSYM March 2025 Lecture: Best practice sus-
tainability frameworks for improving better
outcomes for tunnels

Best practice sustainability
frameworks for improving better
outcomes for tunnels

Ract rnes. Emma K

https://www.youtube.com/watch?v=jYIHzZNLTwvI
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o oo INTERNATIONAL
== GEOSYNTHETICS
=== SOCIETY

www.geosyntheticssociety.org

News

GeoAsia8 Keynote Lectures Revealed April 3, 2025
Eminent experts from around the world will be sharing their
unmissable perspectives at the upcoming GeoAsia8 confer-
ence. The 8th Asian Conference on Geosynthetics takes place
Read More »

Become A Founding Member Of IGS Premium Member-
ship April 7, 2025

Become an inaugural member of the IGS’s exciting new op-
portunity for Corporate Members. Introduced in January, this
year, IGS Premium Corporate Membership is the ideal Read
More »

IGS Foundation Praised On 5th Anniversary April 11,
2025

Tributes have been paid to the work and impact of the IGS
Foundation (IGSF) as it celebrates five years of supporting
geosynthetics education. Established in Read More »

North America Launches First 'IGS Student Club’ April
14, 2025

A new student society model to place the IGS at the heart of
learning has launched in California. Known as the Interna-
tional Geosynthetics Society at Read More »

Second Richard Bathurst Lecturer Revealed April 15,
2025

A lecture series honoring groundbreaking practitioners in soil
reinforcement geosynthetics has named Pietro Rimoldi as its
next speaker. The Richard Bathurst Lecture was established
to Read More »

IGS Panama Shares Revitalization Plans April 16, 2025

Celebrating more than a decade championing geosynthetics
in the region, a refreshed IGS Panama has set out bold com-
mitments for the year ahead. Here, IGS Read More »

Apply Now For GeoAsia8 Travel Grant April 22, 2025

IGS Young Members are being urged to apply for a travel
grant supporting their attendance at the forthcoming Geo-
Asia8 conference. The 8th Asian Conference on Read More
»

IGS Launches ‘JP Giroud Legacy’ Resource April 22,
2025

The key works and achievements of geosynthetics’ most pi-
oneering practitioner are now easily accessible to all with the
launch of the IGS’s Giroud Legacy Project. Read More »

3
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https://www.britishgeotech.org/news

Dr John Perry to give a Keynote Lecture at Earthworks
2025 Conference 08.04.2025

The BGA is pleased to announce that Dr John Perry will give
a Keynote Lecture at our Earthworks 2025 Conference in
September. The title of his lecture is Science, engineering
and the development of modern earthworks design and con-
struction.

The May 2025 issue of Ground Engineering is available
on line 19.04.2025

The May 2025 issue of Ground Engineering is available on
line. Online access to Ground Engineering (GE) is included in
BGA subscriptions

Rodney Bridle to give a Keynote Lecture at Earthworks
2025 Conference 26.04.2025

The BGA is pleased to announce that Rodney Bridle will give
a Keynote Lecture at our Earthworks 2025 Conference in
September. The title of his lecture is Earth Dam Engineering
- past, present and future.

Call for submissions — BGA annual conference young

engineers’ poster competition 2025 26.04.2025

BGA Annual conference 2025 - calling for poster submissions
for the Young Engineers’ Poster Competition. A prize of £150
is awarded. Deadline for submissions is Monday 16th June
2025.
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GEOD-
INSTITUTE

News
www.geoinstitute.org/news

Important Update: New Guidelines for DIGGS Code-
Type References

Created: 22 Apr 2025

UPDATE for
DIGGS

CodeType
References

CodeType properties and code list dictionaries serve to man-
age controlled vocabularies and are foundational elements of
the DIGGS standard. To improve both interoperability and
flexibility across geotechnical data exchange, the DIGGS
Team is pleased to announce updated guidelines for refer-
encing code list dictionaries in DIGGS instances. These
changes address key feedback from the 2025 DIGGS Code
Jam Challenge.

Call for Presentation Abstracts for the 10th Annual
Live Streaming Web Conference on December 8-12,
2025

Created: 30 Apr 2025

The Geo-Institute Soil Improvement Committee (SIC) is
pleased to announce a Call for Presentation Abstracts for the
10th Annual Live Streaming Web-Conference to be held 8 to
12 December 2025. During the web-conference week, ten
technical sessions will be run for approximately 2 hours
(Monday - Friday from 11 AM - 1 PM EST and 2 PM - 4 PM
EST). Based on guidance from the G-I, the session is envi-
sioned to comprise five presentations with 20 minutes per
presentation, with 20 minutes allotted for panel Q&A. The SIC
plans to submit a proposal for one session; this Call for
Presentation Abstracts will allow the committee leadership to
review and select presentations to provide the most compel-
ling session that will attract our G-I member audience.
Previous web conference work and a survey of Geo-Institute
members has demonstrated a continued interest in case his-
tories related to the ground improvement field; this year we
want to try and focus the case histories on transportation and
infrastructure-related projects. Please consider preparing an
abstract for a presentation on your work - there are bound
to be ample infrastructure case histories on both proven and
novel application of soil improvement technologies within our
industry worthy of showcasing. Submissions should include
the proposed title, an abstract of approximately 300 words
describing the technical presentation, a separate speaker bi-
ography, speaker affiliation, and contact information. Au-
thors of selected abstracts will be asked to prepare slides for
the presentations. No technical accompanying paper is re-
quired.

Please send your abstract to Chris Woods at chris@densifi-
cation.com by 13 June 2025.
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GEOMECHANICS COLLOQUIUM

74th Geomechanics Colloquium
Salzburg, Austria, 9-10 October 2025

Survey to explore potential differences between gen-
erations in geotechnical engineering and neighbour-
ing disciplines

Charting the generational gap in the geo-disciplines:
An online survey

Dear colleague,
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Have you ever wondered whether your older or younger col-
leagues approach work differently than you? This online sur-
vey explores generational differences in the geo-disciplines
with respect to technology, values, work habits and more, to
learn lessons for the future. Share your experiences today by
following this link:

Link: https://forms.office.com/e/zbV9tvghQ7

The survey takes about 15 minutes and results will be anon-
ymized.

Please answer as many questions as you like, but be sure to
hit the “submit” button at the very end!

Please share the link within your relevant network. We wel-
come professionals from all geo-related disciplines, including,
but not limited to, geotechnical engineering, engineering ge-
ology, and mining engineering. Your input will help turn spec-
ulations into solid facts!

This survey is part of the “Generational Dialogue in Geotech-
nics” session at the Geomechanics Colloquium 2025 (October
9-10, Salzburg - event details). Survey participants can also
receive the results via email.

Thank you for contributing to this important discussion!

The survey organizers. (Alexander Kluckner, Georg Erharter,
Andreas-Nizar Granitzer, Bettina Mair, Suzanne Lacasse)
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PhD position within reuse of stabilised exca-
vated soil (279952)
Norwegian University of Life Sciences (NMBU)

Faculty of Environmental Sciences and
Natural Resource Management (MINA)
Duration: 3 years, starting in 2025

NMBU is hiring a PhD candidate for the project “"Don’t Waste”,
funded by the Research Council of Norway (2025-2028), in
close collaboration with NGI. The research will explore the
properties of stabilised excavated soil and assess its reuse in
construction, landscaping, barriers, and aggregates.

Join us to advance sustainable solutions for soil reuse.

Apply here: https://Inkd.in/dbqZzvbk
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Ma TiIg NaAaIdTEPEG KATAXWPNOEIG NEPIOCOTEPEG NANPOPOPIEG
pnopoUv va avalntnBoulv oTa nponyoupeva TeUXn TOU «ne-
pI103IKOU>» Kal OTIG NAPATIOEPUEVEG 10TOOENIDEG.

IPA Seminar on Press-in Technology, 4th April 2025, Tunis,
Tunisia, https://www.press-in.org/en

ROCSCIENCE INTERNATIONAL CONFERENCE 2025, April 6-
8, 2025, Sydney, Australia,
WWW.rocscience.com/events/rocscience-international-con-
ference-2025

4™ International Conference on TRANSDISCIPLINARY MULTI-
SPECTRAL MODELLING AND COOPERATION FOR THE
PRESERVATION OF CULTURAL HERITAGE Addressing World
Challenges, 7-9 April 2025, Athens, Greece,
https://www.tmm-ch.com

International Conference on Advances in Structural And Ge-
otechnical Engineering (ICASGE'25), 14 - 17 April 2025,
Hurghada, Egypt https://icasge.conferences.ekb.eg

Ground Engineering Piling and Foundations 2025, 22 April
2025, Lonfon, United Kingdom https://pil-
ing.geplus.co.uk/GEPI2025/en/page/home
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2ND

3 INTERNATIONAL

: GEOTECHNICAL
— INNOVATION

CONFERENCE

Shaping the World Beneath:
Fostering Sustainability, Innovation and
Resilience in Geotechnics
5 - 6 May 2026, Jeddah, Saudi Arabia
https: eotechnicalinnovationconference.com

Event Overview

Following a highly successful launch edition, the 2nd Interna-
tional Geotechnical Innovation Conference (IGIC 2025), will
continue to serve as a key facilitator of the Middle East’s and
primarily Saudi Arabia’s ambitious giga projects, by enabling
successful construction in the region’s highly challenging de-
sert soil. From the region’s biggest construction projects, re-
cent metro projects, bridges, tunnels and city development
works, this premier gathering will address the myriad of un-
derlying construction challenges via keynote presentations
and latest case studies by world-leading gurus in geotech-
nical engineering.

Led by a core committee of geotechnical experts from MENA,

IGIC is the region’s only geotechnical conference for the in-
dustry, by the industry. The platform offers unparalleled op-
portunities to build strategic partnerships and collaborations
with project owners, governments and municipalities leading
projects, contractors, consultants, academia as well as geo-
technical machinery providers.

Conference Themes in Discussion

1. Sustainability in Geotechnical Engineering

Focus: Strategies to minimize environmental impact, con-
serve resources, and promote eco-friendly practices in geo-
technical engineering.

e Sustainable Foundations: Reducing CO2 Emissions and
Enhancing Efficiency.

e Minimizing Environmental Impact of Urban and Sensitive
Area Foundation Works.

e Lifecycle Assessment of Foundations for Long-Term Envi-
ronmental Impacts.

e Sustainable Material Alternatives: Use of Recycled Aggre-
gates and Green Cement.

e Coastal Protection and Erosion Control Strategies.

e Geotechnical Solutions for Climate-Resilient Infrastruc-
ture.

2. Innovation in Geotechnical Engineering and Soil
Improvement Solutions

Focus: Cutting-edge methods and materials to improve soil
and foundation performance under diverse environmental
and structural conditions.

e Strengthening and Reusing Existing Foundations.

e Ground Stabilization Techniques for Extreme Environ-
ments (e.g., deserts, floodprone areas).

e Integration of Advanced Geosynthetics in Foundation So-
lutions.

e Bio-Based and Smart Materials for Adaptive Soil and
Foundation Solutions.

e Innovative Geotechnical Construction Materials: Fiber-re-
inforced soils, nanomaterials, lightweight fills.

3. Geotechnical Resilience in Design and Practice

Focus: Enhancing infrastructure adaptability, durability, and
recovery capacity in response to natural and man-made dis-
asters.

e Designing Resilient Foundations and Infrastructure for Ex-
treme Events.

e Adaptive Geotechnical Solutions for Post-Disaster Recov-
ery and Reconstruction.

e Enhancing Soil and Foundation Performance under Dy-
namic and Cyclic Loading.

e Strategies for Improving Resilience to Seismic, Flooding,
and Climate-Induced Risks.

e Monitoring and Feedback Systems for Resilient Geotech-
nical Systems.

4. Future Trends & Geotechnical Construction 4.0

Focus: Leveraging emerging technologies to optimize con-
struction processes and improve design, monitoring, and ef-
ficiency in geotechnics.
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Building Information Modeling (BIM) for Geotechnical Pro-

jects.

e Automation and 3D Printing in Geotechnical Applications..

¢ Digital Twinning in Geotechnics.

e Digital Transformation in Foundation Design and Monitor-
ing.

e Remote Sensing and Real-Time Monitoring in Geotech-
nical Engineering.

e Leveraging IoT and Big Data for Geotechnical Site Char-

acterization.

5. Geotechnical Resilience in Design and Practice

Focus: Advanced computational methods to analyze and
predict soil and structure behaviors under varied conditions.

e Finite Element and Finite Difference Methods for Complex
Geotechnical Problems.

e Modeling Soil-Structure Interaction for Large-Scale Pro-
jects.

e Computational Geomechanics for Seismic and Dynamic
Analysis.

e Integration of Numerical Models with Field Monitoring
Data for Validation.

e Advanced Soil Models: Hardening Soil, Mohr-Coulomb,
Cam-Clay, Barcelona Basic Model (BBM), Hypoplasticity
Models.

6. Geohazards And Risk Mitigation

Focus: Identifying, monitoring, and mitigating geotechnical
risksassociated with natural hazards and high-risk areas.

e Landslide Prediction, Monitoring, and Stabilization Tech-
niques.

e Managing Risks of Soil Liquefaction in Seismic Zones.

e Geotechnical Solutions for Volcanic, Tsunami, and Earth-
quake-Prone Areas.

e FEarly Warning Systems for Geohazards Using Remote
Sensing and IoT.

e Addressing Urban Flooding, Ground Subsidence, and
Other High-Risk Areas.

7. Expanding Geotechnical Applications and Geother-
mal Energy

Focus: Exploring new and specialized applications of geo-
technical engineering, including renewable energy and urban
innovations.

e Geotechnics for Offshore Projects and Renewable Energy.

e Foundations and Solutions for Geothermal Energy Extrac-
tion.

e Urban Geotechnics: Challenges of Underground Space
Development in Mega-Cities.

e Managing Ground Subsidence and Vertical Expansion in
Urban Areas.

8. Innovating Risk Sharing and Aligning with Sustain-
able Standards

Focus: Sharing successful practices, challenges, and break-
throughs from regional geotechnical projects in MENA.

e Highlighting Geotechnical Engineering Projects in Infra-
structure, Renewable Energy, and Urban Expansion.
e Lessons Learned and Innovations from Regional Projects.
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e Offshore Geotechnics for Marine Structures in the MENA
Region.

9. Notable Projects and Case Studies from Mena

Focus: Developing frameworks for risk management, ethical
practices, and adherence to sustainability standards in geo-
technics.

e Risk Mitigation Strategies for Complex Geotechnical Chal-
lenges.

e Integration of ISO 14001 and Similar Environmental
Standards in Geotechnical Projects.

e Risk Sharing Frameworks for High-Stakes Projects.

e Legal and Ethical Considerations in Geotechnical Engi-
neering Practice.

10.Workforce Development and Academia-Industry
Collaboration

e Training, Education, and Cross-Disciplinary Collaboration
in Geotechnical Engineering.

e Strategies for Enhancing Diversity and Inclusion in Ge-
otechnical Workforces.

e Establishing Partnerships for Research and Development
in Geotechnical Engineering.

e Collaborative Platforms for Knowledge Sharing and Skill
Building.

e Industry-Supported Internships and Fellowships for As-
piring Geotechnical Engineers.

e Promoting Applied Research to Address Real-World Chal-
lenges.

Conference Agenda

Innovative Soil Improvement and Foundation Solu-
tions

e Advanced ground improvement techniques for desert,
semi-arid and coastal regions
e Novel deep foundation designs for high-rise structures

e Underpinning techniques for historical and sensitive
structures

e Techniques for managing problematic soils in the Gulf

e Soil foundation structure interaction

Automation and Digital Twinning in Geotechnics

e Integration of Building Information Modeling (BIM) in ge-
otechnical design

e Real-time simulations for excavation and retaining sys-
tems

e Digital twinning for underground constructions and tun-
nelling

e Benefits and challenges of adopting digital twinning in ge-
otechnical projects

Key Areas of Focus
Focus Project Categories
Tall Buildings & Skyscrapers

e Tall, super tall and mega tall buildings
e Megacities

Transportation Infrastructures
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e Bridges and highways
e Road and rail infrastructures

Underground, Civil Infrastructure and Deep Excavation
Projects

e Underground pipeline network for oil, gas, water and sew-
age

¢ Underground infrastructure for telecommunications

e Tunnels and subways

Energy, Water and Coastal Infrastructure Projects

e Mine development
e Dam construction
e Man-made Islands
e Near-shore Oil & Gas projects

CONTACT US

Serah Ben
Conference Director
serah@gmevents.ae
+971-52 793 3292

Organized by Creative CONNECT

Al-Abyad Street, Al-Sharafiya District, 7014, Riyadh, KSA
Mail: info@creativeconnectionevents.com

Phone: +966 58 382 9465

Phone: +966 11 440 0424
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World Tunnel Congress 2025 “Tunnelling into a sustainable
future — methods and technologies”, 9-15 May 2025, Stock-
holm, Sweden, www.wtc2025.se

o3 D

Journées Francophones de Mécanique des
Roches et Géologie de I'Ingénieur
14-15 mai 2025, Villeneuve d’Ascq, France

Les comités francophones de mécanique des roches et de
géologie de l'ingénieur (CFMR, CFGI, RockEnGeo.be, Ingeo-
kring et Géotechnique Suisse) se sont associés pour préparer
une séance technique de deux jours, autour de la résilience
des infrastructures face au changement climatique. Nous es-
pérons que les visions croisées proposées autour des diffé-

rents objets d'étude seront riches d'enseignements et
d'échanges.

Session 1 : Approche théorique des effets hydriques dans les
massifs rocheux

Session 2 : Cavités souterraines

Session 3 : Falaises

Session 4 : Haute montagne

Session 5 : Itinéraire

Contact

Pour les questions relatives a |'organisation: rima.gha-
zal@arteliagroup.com

Pour les questions relatives a l'inscription/ paiement:
info@rockengeo.be

© D

ISRM Workshop on Soft Rocks (ISRM-WSR2025), 15-16 May
2025, Porto, Portugal, Manuel Carvalho (manuel@fe.up.pt),
Danting Hu (dantinghu@126.com)

T28" ICOLD Congress & 93™ Annual Meeting "Common Chal-
lenges, Shared Future, Better Dams", May 16 to 23", 2025,
Chengdu, China, www.icold-cigh2025.com

GEOTECHNICS REIMAGINED, May 21-23, 2025, Bruges, Bel-
gium, https://dfi-events.org/dfi-effc25

17th International Congress of the Geological Society of
Greece, Session “The 2024-2025 Santorini volcano-seismic
crisis: Origin, Impacts and Consequences”, 28-31 May, 2025
Mytilene, Lesvos, Greece, https://ege2025lesvos.gr

DTU TC101 workshop Expanding the boundaries of conven-
tional laboratory testing, 2nd-4th June 2025, Copenhagen,
Denmark, www.conferencemanager.dk/expandingthebound-
ariesofconventionallaboratorytesting

2nd International Symposium on GeoTest Sites (2nd ISGTS),
5-6 June 2025, Tampere, Finland https://events.tuni.fi/isgts

ISFOG 2025 5th International Symposium on Frontiers in Off-
shore Geotechnics, June 9-13, 2025, Nantes, France,
https://isfog2025.univ-gustave-eiffel.fr

GeoAsia - 8th Asian Conference on Geosynthetics, 10-13
June 2025, Brisbane, Australia, https://geoasia8.org

EGRWSE-2025 6th International Conference on Environmen-
tal Geotechnology, Recycled Waste Materials and Sustainable
Engineering, June 11-14, 2025, Vigo, Spain,
https://egrwse2025.webs.uvigo.es/

EUROCK 2025 - ISRM European Rock Mechanics Symposium
Expanding the underground space - future development of
the subsurface - an ISRM Regional Symposium, 16-20 June
2025, Trondheim, Norway, https://eurock2025.com

3rd International Conference on Energy Geotechnics - Im-
plementing the Energy Transition, 17-20 June 2025, Paris,
France, Kamelia Atefi-Monfared, catefi@yorku.ca

The Fourth Pan-American Conference on Unsaturated Soils,
June 22 - 25, 2025, Ottawa, Ontario, Canada www.panam-
unsat2025.ca

5ICGE & 3ICESE 5% International Conference on Geotech-
nical Engineering-Iraq & 3 International Conference on En-
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gineering Science & Energy, 1-3 July 2025, 3 July 2025, Ko-
mar University, Sulymaniyah, Iraq, Saint-Petersburg, Russia,
https://icge.tech

6th International Conference GEE2025: Charting the path to-
ward the future Geotechnical Engineering Education, July 2-
4 2025, Nancy, France, https://gee2025.sciencesconf.org/

AFRICA 2025 The Fifth International Conference and Ex-
hibition on Water Storage and Hydropower Development for
Africa, 8-10 July 2025, Accra, Ghana www.hydropower-
dams.com

ISGSR2025 9th International Symposium for Geotechnical
Safety and Risk, 24th - 27th August 2025, Oslo, Norway,
www.isgsr2025.com

Giz2025.0rg 6th International Conference on and Geoin-
formation Zoning for Disaster Mitigation (GIZ), August 28-
30, Almaty, Kazakhstan, https://giz2025.0rg
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Dept. of Civil, Environmental and National Technical University of Athens
Geomatic Engineering School of Civil Engineering
Prof. loannis Anastasopoulos Prof. G. Gazetas

On-site Short Course on
Geotechnical Earthquake Engineering
Kobe and Tokyo, Japan
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30 August - 7 September 2025

Prof. Hisakazu SAKAI
Hosel University

Dr. Hiroyuki Kimata
High Pressure Gas Safety

Institute of Japan b A
Dazasee S BEAR

We are organizing once more our On-site Short Course on
Geotechnical Earthquake Engineering. This year marks 30
years from the 1995 Kobe earthquake, and our Japanese col-
leagues are organizing the 30th Anniversary Memorial Work-
shop for the Great Hanshin Awaji (Kobe) Earthquake, which
will take place in Kobe on September 1, 2025, and in which
we will also have the opportunity to participate.

The On-site Short Course will take place in Kobe & Tokyo,
Japan, from August 30 to September 7, 2025. It is the out-
come of over 25 years of development, starting as a field trip
in 1999 and taking place almost every year since then, being
mainly offered to graduate-level students of the National
Technical University of Athens. The course will offer gradu-
ate-level students and early career researchers a unique op-
portunity to study real case histories in the field, learning
from the Japanese experience.

Please find attached a tentative detailed schedule of short
course. Interested participants are invited to submit their ap-
plication along with a CV via return email (ixa@ethz.ch) as
soon as possible, but no later than March 31, 2025. The cost
of the short course is CHF 1280 (in a double room), or 1480
(in a single room). This includes the hotels (6 nights in total,
inclduing breakfast), bus and tour guide, and the Shinkansen
train from Kobe to Tokyo. No fees are charged for the partic-
ipants. In your email, please indicate whether you would like
a double or a single room, and in the case of a double, with
whom you will be sharing.

Not included are the air tickets and the 30th Anniversary Me-
morial Workshop, which will be paid separately to the organ-
izers in Japan. The detailed schedule includes also the flights
that participants from Zurich will be taking. International par-
ticipants may choose any flight they wish, but if they manage
to get a flight connection from Dubai, this would allow them
to arrive the same time with the Zurich group. If this is not
possible, we will meet directly in Kobe on Sunday evening.

We have limited availability, and we will probably not be able
to accommodate all requests. We thank you in advance for
your understanding.

Best regards,
1. Anastasopoulos

3

UNSAT2025 5th European Conference on Unsaturated Soils,
1 to 3 September 2025, Lisbon, Portugal, https://eun-
sat2025.tecnico.ulisboa.pt

ISP8 Symposium International pour le 70éme anniversaire
du pressiomeétre / International Symposium for the 70th An-
niversary of the Pressuremeter, 2nd to 5th of September
2025, LUXEMBOURG, https://isp8-pressio2025.com

TKZ2025 XXI Technical Dam Control International Confer-
ence, 09-12 September 2025, Chorzéw, Poland
https://tkz.is.pw.edu.pl/en/

EYGEC 29 European Young Geotechnical Engineers Confer-
ence, 9-12 September, 2025, Rijeka, Croatia,
https://eygec2025.uniri.hr

EUROGEO Technical Challenges and Environmental Impera-
tives for the 21st Century, 15-18 September 2025, Lille,
France, https://eurogeo8.org

TRANSOILCOLD 2025 7% International Symposium on Trans-
portation Soil Engineering in Cold Regions, September 17-20,
2025, Incheon, Korea, www.transoilcold2025.0rg

2025 AIGTAS IWLSC 3rd International Workshop on Land-
slides in Sensitive Clays, September 28 to October 2",
2025, Quebec, Canada www.iwlsc2025.ca

GROUND ENGINEERING GEOTECH 2925 Where innovation
meets opportunity, 2 October 2025, London, United Kingdom
https://www.geplus.co.uk/news/ground-engineering-to-
launch-geotech-2025-conference-where-innovation-meets-
opportunity-16-01-2025

GEOTECH ASIA 2025 - GEOVADIS: The Future of Geotech-
nical Engineering, October 7th to 10th, 2025, Goa, India,
https://www.geotechasia.org
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fOMLIG3 FLORENCE 2025 Third Workshop on the Future of
Machine Learning in Geotechnics “Ethics and intelligences for
a geotechnical Renaissance”, October 15-17, 2025, Florence,
Italy https://fomlig2025.com

Urban GeoEngineering 5th AsRTC6 “Urban GeoEngineering”
Symposium, 23rd & 24th of October 2025, Taipei, Taiwan,
www.asrtcéurbangeoengineering2025.com/index.html

60 MaveAAnvio Zuvedpio AVTIOEIONIKNAG MNXavikng kal Texvi-
KNG ZeiopoAoyiag (6MAMTS), 30, 31 OkTwBpiou kal 1 Nogy-
Bpiou 2025, https://6psamts.eltam.org
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M ed G U MEDITERRANEAN

% GEOSCIENCES UNION
L(-}- I-]fENNSC,)gRE(E)gE 5™ ANNUAL MEETING

https://2025.medgu.org/index.ph

It is a pleasure and an honor to invite you to attend the Med-
GU-25, which will be held in-person and online on 10-13 No-
vember 2025 in Athens, Greece. Researchers from all fields
of the geosciences from all over the world are invited to pre-
sent and discuss their newest original work.

After the remarkable successes of the 15t CAJG, 2" CAJG and
3" CAJG, it became obvious that there was a need to create
a larger and more comprehensive international geoscience
conference, one that would bring together even more partic-
ipants from all over the world and cover a wide range of top-
ics from all the disciplines of the Earth and planetary sci-
ences.

With this objective in mind and as a continuation of the over-
whelming success of MedGU-21 (Istanbul, Tirkiye), MedGU-
22 (Marrakech, Morocco), MedGU-23 (Istanbul, Tlrkiye), and
MedGU-24 (Barcelona/Catalonia, Spain) which have at-
tracted a great deal of interest with over 6,000 abstract sub-
missions from 95 countries, the MedGU Annual Meeting will
continue to be organized in 2025 to provide a forum where
scientists from the Mediterranean region and all over the
world, especially researchers at the early stages of their ca-
reers, can be informed about the latest geosciences studies
and discuss their latest unpublished findings with experts
from the wide-ranging fields of Earth and planetary sciences.

During MedGU-25 which will be hosted by the National and
Kapodistrian University of Athens, a number of prominent
speakers will be invited to give keynotes. Moreover, we are
planning workshops, a social program, and a field trip, where
participants can take a little time out to explore the wonders
of the geological sites of Greece.

As with the previous MedGU Proceedings, the latest research
findings at MedGU-25 will be published in the conference pro-
ceedings by Springer (indexed in Scopus/SCImago) and in
some Special Issues, with a clear mission to encourage
greater scientific cooperation and to open doors to new and
enriching collaborations between geoscientists on the oppo-
site shores of the Mediterranean and from all over the world.

MedGU-25 is looking forward to cordially welcoming you in
Athens... Your participation in person or virtually will support
MedGU’s mission of ensuring a sustainable future for human-
ity in the region and for the planet.

Conference Tracks

e Track 1. Atmospheric Sciences, Meteorology, Climatol-
ogy, Oceanography

e Track 2. Biogeochemistry, Geobiology, Geoecology, Geo-
agronomy

e Track 3. Earthquake Seismology and Geodesy
e Track 4. Environmental Earth Sciences

e Track 5. Applied & Theoretical Geophysics

e Track 6. Geo-Informatics and Remote Sensing

e Track 7. Geochemistry, Mineralogy, Petrology, Volcanol-
ogy, Planetology

e Track 8. Geological Engineering, Geotechnical Engineer-
ing, Geomechanics, Mining Sciences

e Track 9. Geomorphology, Geography, Soil Science, Glac-
iology, Geoarchaeology, Geoheritage

e Track 10. Hydrology, Hydrogeology, Hydrochemistry
e Track 11. Petroleum and Energy Sciences and Engineer-
ing

e Track 12. Sedimentology, Stratigraphy, Paleontology, Ge-
ochronology, Marine Geosciences, Historical Geology

e Track 13. Structural Geology, Tectonics and Geodynam-
ics, Petroleum Geology

e Track 14. Other Related Topics

e Track 15 (Special Session). Understanding of Mineral Re-
sources from Advancing Models of Ore-Forming Systems

e Track 16 (Special Session). Landslides: Processes, Hazard
and Risk

e Track 17 (Special Session). Land Subsidence: Triggers
and Monitoring

e Track 18 (Special Session). Mountains of the Mediterra-
nean: Glaciers, Climate, and Human-Environment Inter-
actions

e Track 19 (Special Session). Innovative Methodologies in
Geohazard Monitoring and Assessment: UASs, LiDAR, AI,
and Geodetic Tools

e Track 20 (Special Session). Urban Climate Systems: Driv-
ers, Impacts, and Response Strategies

e Track 21 (Special Session). From Data to Decisions: Arti-
ficial Intelligence Approaches in Natural Hazard Science
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70 ZuvEdpio AVaoTNAMOEWV
13-15 NogpBpiou 2025, AGRva
www.etepam.gr/7o-synedrio-anastiloseon

H ETEMNAM Siopyavwvel To 70 MaveAAnvio Zuvédpio Ava-
oThA®woswv nou 0a die§axOei otnv AORva, oto MoAITi-
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oTIkO KévTpo Tou Mouociou Mnevakn (Meipaing 138),
oTiG 13-15 NogpBpiou 2025.

To Zuvédpio aneubUveTal o€ ENICTAHOVEG NOU NPOEPXOVTAl a-
no TOUG XWPOUC TWV QUCIK®V ENICTNH®V Kdl TNG TEXVOAOyiag
Kdl OUVEIOQEPOUV OTNV MPOOTACia Kal anokataoracn Twv
HVNUEiov.

AvTIKEINEVO — OgpaToloyia

STO AVTIKEIMEVO TOU SUVEDPIOU EUNINTOUV TA OXETIKA WE TNV
AvaoTHA®WON TWV I0TOPIKWV KTIOHATWV (KAl TWV ASIWAvov
Toug) {nTrAKaTa, nou apopouv

a) ortn @iAoco®ia kal yebodoloyia TwvV enePBAcEwY,

B) oTn osiopIkA niKIVOUVOTNTA Kal AoinoU¢ NapayovTeG Tpw-
TOTNTAG TWV PVNUEIWV,

Y) OTnv TEXVOAOYIKN €peuva (TEKUNPIWON, TEXVIKEG, UAIKA
KAM.) Kal epapuoyn

3) oTtnv avadeifn PvnUEiwv Kal apxXaloAoyIKoV XOPWY.

H diapkeia Tou cuvedpiou Ba eival TpIRUePn Kal pia and Tig
ouvedpieg 6a apiepwOei oTo €101kO BEPa «Mvnueia kal KAI-
HaTikn aAAayn>».

2TOX0G TNG dlopydavwaong €ival n ouciacTIKr aAANAoEVNHEPW-
on Kal avraAAayn anoyewv PeTa&l ouvedpwV Kal €10nNynNTwV
Kdl n npokAnan evog yovidou dienioTnovIkou diaAdyou, nou
Ba ocuveloPépel oTnV Npowdnon (Npog OAOUG TOUG POPEIC U-
Aonoinong kal npocoTaciag oTn XWPa Pag) TNG ENIGTNHOVIKNG
NpPooEyYIoNnG TwV BEUATWV NPoaTaciag, avacTAAwaong, anoka-
TAoTaong, avadeiEng Twv Pvnueiwy, Kabwg Kal aTn Anyn de-
oWV NpOANYNG &vavTl QUOIK®OV KATACTPOP®V.

O1 ouvadeAol nou enNBUPOUV WNOPOUV VA CUUHETAOXOUV HE
avakoivwan. OI avakoIlvwoelig nou B6a napouaciacTouv npEnel
va gival npwTOTUNEG KAl va anoTeAoUV OUCIAGTIKI GUHBOAR
OTO AVTIKEIPEVO, EKBETOVTAG — OTNV NEPINTWON TWV £(PApPHO-
YOV — OAOKANPWHEVN TNV avaoTnAWTIKA NMPOoBANUATIKN Tou
OUMWETEXOVTA KAl — OTNV NEPINTWON TNG €pEUVAG — TNV AUEDN
OUOXETION TNG ME Ta avaoTnA®TIKA {nNTrAKaTd. AVakoIVWOEIG
ME avTIKEiyevo TNV anAn anapibunon epyaciov n Pe apiyn
NPOCEYYIoN 10TOPIAg TNG ApXITEKTOVIKNG OEV EUMINTOUV OTNV
BepaTtoloyia. H yAwooa Tou Zuvedpiou gival n EAAnvikr. Mno-
pouUV va Yivouv JEKTEG AVAKOIVWOEIG oTNV AyYAIKH, aAAd Og
Ba unap&el duvaTdTNTa PeTaPpaong. H diapkeia Twv avakol-
vwoewv dev Ba unepBaivel Ta 15 Aentd. Kabe ouvedpog pno-
pei va napouaciacel Péxpl dUO avakoIVWOEIG KAl VA CUMMETEXEI
0€ TPEIC AVAKOIVWOEIG GUVOAIKA.

Enikoivmvia — nAnpogopieg:
e mail: Zetepam.conference@gmail.com

TnA: 6972082970 ka1 6932479368 yia Tnv ABriva
6980191672 yia Tn Osgcalovikn
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L?-?(i-ri)NQUIRE

ORFEUS+EFEHR+EMSC (EPOS Seismology) &
Geo-INQUIRE Workshop 2025
24-27 November, Athens, Greece

TA NEA THZ EEEEI'M - Ap. 198 - AMNPIAIOZ 2025

Venue: the Propylaea building of the National and Kapodis-
trian University of Athens (closest underground station
"Panepistimio")

Preliminary programme at a glance:
https://u.ethz.ch/3gNhF

Note: Geo-INQUIRE is funded by the European Commission
under project number 101058518 within the HORIZON-IN-
FRA-2021-SERV-01 call. We promote equality, diversity, and
inclusion under the advice of the Equality, Diversity and In-
clusion Panel at all events organized as part of Geo-INQUIRE.
In particular, we support registrations from women,
early career scientists and people from widening coun-
tries. Terms and Conditions for participants in Geo-INQUIRE
activities: https://www.geo-inquire.eu/about/terms-and-
conditions

https://docs.google.com/forms/d/e/1FAIpQLSf-LXXy8X-
jiEtaCal n2VIp7QcM-71TIJAY9ZCsPIt8SVNM1Q/viewform
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17t International Conference on Geotechnical Engineering
8% International Symposium on Geohazards, December 4-5,
2025, Lahore, Pakistan, https://17icge-8isg.com

3

PMGEC 4

Pan Mediterranean Geotechmcal
Engineering Conference

Pan Mediterranean
Geotechnical Engineering Conference
25 - 28 March 2026, Phoenicia Beirut IHG, Lebanon
https: mgec-leb.com

Join us for the Inaugural Pan Mediterranean Geotech-
nical Engineering Conference, a groundbreaking gather-
ing of professionals, researchers, and industry leaders from
across the Mediterranean region. Hosted in the vibrant city
of Beirut, Lebanon, between 25 and 28 March 2026. This con-
ference marks the beginning of an exciting journey to ad-
dress the pressing geotechnical challenges faced by countries
surrounding the Mediterranean Sea.

The Inaugural Conference Theme 2026

Bridging Borders: Geotechnical Challenges and Inno-
vations Across the Mediterranean

With this theme, we highlight the unique geotechnical chal-
lenges faced by countries surrounding the Mediterranean Sea
while emphasizing collaboration, knowledge exchange, and
innovative solutions. This theme also reflects the confer-
ence’s location in Beirut, a city known for its historical signif-
icance and strategic position as a cultural and economic hub
in the region.
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It aligns well with the diverse backgrounds and expertise of
attendees from Mediterranean countries, fostering discus-
sions on common issues such as seismic risks, coastal engi-
neering, infrastructure development, and sustainable con-
struction practices. Additionally, it underscores the im-
portance of cross-border cooperation in addressing shared
geotechnical challenges and advancing the field collectively.

This theme sets the stage for insightful discussions, network-
ing opportunities, and knowledge sharing among geotech-
nical engineering professionals, researchers, and industry
stakeholders attending the conference in Beirut.

Topics

e Ground Improvement for Challenging Soils
e Geotechnical Hazards and Risk Assessment
e Soil Structure Interaction

e Advancements in Geotechnical Investigation and In Situ
Testing

e Geosynthetics and Reinforced Soil Structures
e Geotechnical Challenges in Offshore and Marine Designs
e Energy Geotechnics

e FEarthquake Engineering and Seismic Design Considera-
tions

e Environmental Geotechnics and Sustainable Design Prac-
tices

e Geotechnical Monitoring and Instrumentation for Infra-
structure Projects

e Geo Education

e Transportation and Geotechnics

e Engineering Geology

e Artificial Intelligence in Geotechnics

Organizer

LGES Lebanese Geotechnical Engineering Society, con-

tact@lges.org, www.lges.org, Follow us on LinkedIn, Send us
a message

Event Management Company

iNFOMED, infomed@infomedweb.com, www.infomed-
web.com, Tel. +961 1 510881 /2 /3, +961 71 103123

“LEBANON"

ADVANCED
MULTI- EDUCATION ECO TOURISM
CULTURAL [ & NIGHT LIFE

RICH
HISTORY

INTERNATIONAL
MEETINGS

https://www.youtube.com/watch?v=d9GVCuPeXSU

@

LANDSLIDES 2026 Landslide Geo-Education and Risk (La-
GER), 27 April - 1 May 2026, Queenstown, New Zealand

http://landsliderisk.nz

15th International Conference "Modern Building Materials,
Structures and Techniques", May 12-15, 2026, Vilnius, Lith-
uania, https://vilniustech.It/332107

Montréal

https://wtc2026.ca

On behalf of the Canadian Tunnelling Association and the
2026 World Tunnel Congress Organizing Committee, I'm
pleased to extend my warmest greetings and invite you to
take part in this not-to-be-missed event, which will take place
from May 15 to 21, 2026, in Montreal, Quebec, Canada.

Montreal is an island at the confluence of the St. Lawrence
and Ottawa rivers. Steeped in history yet at the same time a
dynamic technological crossroads, Montreal holds THE top
spot as a host city for international congresses in America,
for many reasons: its legendary safety, its cultural dynamism
(more than 30 languages are spoken here), its world-re-
nowned gastronomy, not to mention underground Montreal
and its 33 km-long pedestrian network.

The event will be held at the Palais des congrés de Montréal,
one of the world’s most renowned convention and exhibition
centers, thanks to its event technologies, ultramodern spaces
and exceptional organization services. The site features a
vast exhibition area showcasing new technologies, original
products and services related to underground construction.
The exhibition, technical program and state-of-the-art con-
ference setting will encourage interaction and the exchange
of ideas.

The conference theme, “Connecting communities through
underground infrastructure”, addresses the vital role the tun-
nelling industry plays in connecting our communities through
underground infrastructure. This enables the industry to build
underground networks of transportation, water and sanita-
tion, utilities and energy that cross, connect and unite cities,
regions and continents.

WTC 2026 aims to bring together our international commu-
nity of tunneling practitioners to share their experience and
knowledge to make our projects safer, more economical,
more resilient and more sustainable. It will not only generate
considerable benefits for the tunnelling industry in Montreal,
the province of Quebec and Canada as a whole, but will also
promote Canadian expertise.

The scientific program, technical sessions and social activities
will enable delegates to participate in exchanges, acquire new
knowledge and establish new contacts with professionals
from all over the world.

The topics for the WTC2026
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e Contractual Practices, Insurance and Risk Management
e Planning and Use of Underground Space

e Site Investigation and Ground Characterization

e Instrumentation, Monitoring and Remote Sensing

e Artificial Intelligence and Machine Learning

e Conventional Tunnelling in Challenging Conditions

e Sequential Excavation and NATM

e Mechanized Tunnelling in Challenging Conditions

e Immersed Tunnels

e Caverns and Power Houses

e Microtunnelling

e Shaft Design

e Innovative Tunnelling

e Robotics and Automation

e Ground Support and Lining Design

e Grouting, Groundwater Control and Waterproofing

e Digital and Information Technology

e Operation, Inspection, Maintenance and Rehabilitation
e Safety in Tunnelling

e FEquity, Diversity and Inclusion in Tunnelling
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2026

Physical Modelling in Geotechnics
8-12 June 2026, ETH Ziirich, Switzerland
https://tc104-issmge.com/icpmg-2026

Dear Colleagues and Friends,

You are warmly invited to the 11th International Conference
on Physical Modelling in Geotechnics (ICMPG 2026), which
will take place in ETH Zirich, Switzerland, 8-12 June 2026!
The conference will take place on the ETH Zurich Hongger-
berg Campus, which is located just 15 minutes (with a direct
bus link) from Zurich city center.

ICPMG 2026 aims to provide a dynamic forum for academics,
engineers, researchers, technicians and students, where the
latest developments in modelling techniques, technologies,
similitude laws, and all other aspects of physical modelling in
geotechnics will be discussed.

The conference will offer an up-to-date overview of the latest
developments in multi-scale physical modelling within the fol-
lowing general themes:

— New facilities, new equipment, and measuring techniques
— Scaling laws and fundamentals

— Resilient Geotechnical Infrastructure

— Sustainability in Geotechnical Systems

- Energy geo-structures and foundation systems

— Onshore and offshore foundation systems

Besides centrifuge modelling, studies based on 1g shake ta-
ble and large scale testing are warmly welcome, as well as
research that combines numerical and physical modelling.

We are looking forward to your active participation, and
kindly ask you to forward the announcement to your net-
works.

Prof. Ioannis Anastasopoulos
Chair of ICPMG 2026, TC104

Contact

Conference Office

ETH Zurich

ICPMG 2026

Institute for Geotechnical Engineering
Stefano-Franscini-Platz 5

8093 Zurich, Switzerland

www.ethz.ch
ETH Zurich, H6nggerberg campus

Organising Committee
Prof. Ioannis Anastasopoulos
Chair of ICPMG 2026, TC 104
icomg2026@ethz.ch

Conference Secretariat
Sonja Zwahlen

Phone +41 44 633 2535
Gabriela Laios

Phone +41 44 633 2525
icomg2026@ethz.ch
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8% International Young Geotechnical Engineers Conference -
8iYGEC, 11. - 14. June 2026, Graz, Austria,
www.tugraz.at/institute/ibg/events/8iygec

21st International Conference on Soil Mechanics and Geo-
technical Engineering Geotechnical Challenges in a
Changing Environment, 14 - 19 June 2026, Vienna, Austria,
www.icsmge2026.org/en

o3

3"’ INTERNATIONAL
GEOTECHNICAL

INNOVATION
CONFERENCE

https: eotechnicalinnovationconference.com
Conference Overview

As the Middle East, particularly Saudi Arabia continues to lead
one of the world’s most ambitious construction booms, the
2nd Annual International Geotechnical Innovation
Conference (IGIC 2025) emerged as a key enabler of the
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region’s drive for engineering excellence. Held from 5-6 May
2025 in Jeddah, Saudi Arabia, IGIC 2025 brought together
over 500 delegates and more than 40 industry-leading
speakers for two days of impactful dialogue and innovation.

IGIC 2025 was designed to support Saudi Arabia’s and the
broader Middle East’s vision for transformative growth, an-
chored by giga-projects, megacities, high-rise buildings, in-
tegrated transport systems, underground structures, and
land reclamation developments such as man-made islands.
The conference addressed the critical role of geotechnical en-
gineering in ensuring the safety, cost-efficiency, and sus-
tainability of these infrastructure projects.

As the region’s premier geotechnical engineering platform,
IGIC 2025 delivered a dynamic program including two inten-
sive workshops, ten keynote addresses, and more than ten
technical sessions. These sessions explored cutting-edge ad-
vancements in:

v" Innovative Soil Improvement and Foundation Solutions
v' Automation and Digital Twinning in Geotechnics

v" Remote Sensing and Monitoring in Geotechnical Engineer-
ing

Artificial Intelligence in Geotechnics

Sustainability in Geotechnical Engineering

Geotechnical Industry 4.0 & Future Trends

Training, Education, and International Collaboration

SN NN

The forum also featured a world-class exhibition showcas-
ing state-of-the-art geotechnical technologies, products, and
services from leading global and regional companies.

IGIC 2025 served as a vital hub for knowledge ex-
change, strategic networking, and collaboration across
public and private sectors, convening geotechnical and civil
engineers, project owners, contractors, consultants, regula-
tory authorities, and academia seeking to stay ahead in a
fast-evolving landscape.

Why Attend?

01. Listen to case studies from the Middle East for super tall
buildings, metro projects and underground infrastructure
projects

02. Address the critical gap in the design and construction of
deep foundations in the Middle East region

03. Find out the perils and negative impact of over designing
deep foundation projects

04. Learn more about green geotechnical construction tech-
niques and solutions, and driving sustainability in foundation
engineering

05. Find more about digital twinning and real-time simula-
tions for underground constructions and excavations

06. Learn about the critical nature of soil-surface interactions
in geotechnical design for deep foundation structures

07. Learn about advanced soil improvement techniques

08. Find out the future trends in geotechnics and the game-
changing role of AI and 3D printing in ground improvement
09. Listen to innovative micro tunnelling technologies and
techniques deployed for one of the most expansive under-
ground tunnelling projects

Contact
Al-Abyad Street, Al-Sharafiya District, 7014, Riyadh, KSA

Tel. +966 58 382 9465
Email info@creativeconnectionevents.com
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ISFMG 2026 12th International Symposium on Field Monitor-
ing in Geomechanics, 06 -10 August 2026, Indian Institute of
Technology Indore, India,
https://sites.google.com/view/isfmg2026/home

© D

International Conference on
Advances and Innovations in Soft
Soil Engineering 2026

24-26 August 2026, Delft, Netherlands

As global land development expands into coastal regions, off-
shore reclamation areas, and wetlands, the geotechnical
challenges posed by soft soils are becoming more critical.
These soils, including highly sensitive clays, marine silty
clays, organic soils, peats, loose sands, and dredged soils,
are known for their high compressibility, water content, and
complex mechanical properties, making construction projects
in such areas problematic. To address these challenges, soft
soil engineering is evolving with innovative technologies and
approaches.

This conference, organised under the auspices of the ISSMGE
Technical Committee 214 on "Foundation Engineering for Dif-
ficult Soft Soil Conditions", will showcase the latest devel-
opments in testing, modelling, monitoring and construction
and improvement techniques for soft soils. It will provide a
platform for researchers, engineers, and industry profession-
als to exchange expertise and discuss how these innovations
can be applied to address modern construction challenges in
soft soil environments.

Contact Information

Contact person: Stefano Muraro, s.muraro@tudelft.nl

3

X Latin American Congress on Rock Mechanics
26 - 28 Aug, 2026, Brsasilia, Brazil

Contact Person: Marcos Massao Futai, Brazilian Committe of
Rock Mechanics

3

13 ICG - 13th International Conference on Geosynthetics (13
ICG), 13-17 September 2026, Montréal, Canada, www.13icg-
montreal.org
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Eurock 2026
Risk Management in Rock Engineering -
an ISRM Regional Symposium
15-19 September 2026, Skopje, Republic North Mace-
donia

Contact Person Name
Prof. Milorad Jovanovski
Email jovanovski@gf.ukim.edu.mk

i D

International Symposium Preservation of Monuments & His-
toric Sites, 16 - 18 September 2026, Athens, Greece
https://tc301-athens.com

6th International Conference on Information Technology in
Geo-Engineering JTC2 Conference, 13-16 October 2026,
Graz, Austria, www.icitg2026.com

3

Slope Stability 2026

Slope for Safety Performance
an ISRM Specialized Conference
26 - 29 October 2026, Lima, Peru

Organizer: Sociedad Peruana de Geoingeniera (SPEG)

Contact Person Name: Antonio Samaniego and Luis Claudio
Tejada Alvarez

Email asamaniego@srk.com.pe, geoingenieria@speg.org.pe
Telephone: +51999451060
Address: Grimaldo del Solar 875, Miraflores Lima -Peru

o3 D

PBD-V Chile International Conference on Performance-Based
Design in Earthquake Geotechnical Engineering, November
4th to 6th, 2026, Puerto Varas, Chile www.pbd-v-chile.com

@
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ARADHER
Fukuoka 2026

14th Asian Rock Mechanics Symposium
Rock Mechanics for the Next Generation
-Innovations, Sustainability, and Resilience-
an ISRM Regional Symposium
22-26 November 2026, Fukuoka, Japan
www.ec-convention.com/ARMS14/

On behalf of the organizers, I would like to extend a warm
welcome to the 14th Asian Rock Mechanics Symposium
(ARMS14), which will be held in November 2026. This con-
ference is a valuable opportunity to share the latest research
findings and technological innovations in the field of rock me-
chanics in the Asian region, and to deepen exchanges among
researchers and engineers. This is the third time Japan has
hosted ARMS, following ARMS3 in Kyoto and ARMSS8 in Sap-
poro. This time, ARMS14 has been selected as an official in-
ternational symposium of the International Society for Rock
Mechanics and Rock Engineering (ISRM).

The theme of the conference is "Rock Mechanics for the Next
Generation ~ Innovations, Sustainability, and Resilience ~."
This theme reflects our commitment to pursuing innovation,
enhancing sustainability, and building resilience to address
the next generation of challenges in rock engineering. This
symposium will provide a platform to share the latest re-
search findings and technologies, fostering new perspectives
and collaborations. Additionally, we encourage the participa-
tion of young researchers through presentations and poster
sessions, incorporating new viewpoints and ideas. We hope
this will help the next generation of leaders grow and pave
the way for the future of rock engineering.

Fukuoka, the host city, is known as an "international city"
with strong ties to Asia, offering an attractive environment
where history and modernity harmonize. During the sympo-
sium, in addition to academic discussions, you will have the
opportunity to experience the nature and culture of Fukuoka,
gaining further inspiration.

Finally, we hope that ARMS14 will be a significant opportunity
to shape the future of the rock engineering field. We sincerely
expect this international conference to be a starting point for
next-generation research and technological innovation, con-
tributing to new solutions for regional and international chal-
lenges.

Topics

Mitigation of Geo-hazards

Earthquakes and Rock Dynamics, Risk and Hazard Manage-
ment, Disaster Mitigation, and Slope Stability

Environmental Issues

Global Warming, Carbon Dioxide Capture and Storage, Radi-
oactive Waste Disposal, and THMC Coupling

Energy Resources

Mining Engineering, Petroleum Engineering, Geothermal
Power Generation, and Reservoir Engineering

New Technologies and Fundamental Aspects
Rock Properties and Site Characterization, Geophysical Pro-
specting and Testing Methods, Tunnels and Underground

Spaces, Maintenance and Life Cycle Costs, and Field Meas-
urements and Back Analysis
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Secretariat Office
Shinichiro NAKASHIMA, Secretary General
arms14.secretariat@rocknet-japan.org
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16th International Congress on Rock Mechanics
Rock Mechanics and Rock Engineering
Across the Borders 17-23 Octo-
ber 2027, Seoul, Korea

Scope

The scope of the Congress will cover both conventional and
emerging topics in broadly-defined rock mechanics and rock
engineering. The themes of the Congress include but not be
limited to the following areas:

e Fundamental rock mechanics

e Laboratory and field testing and physical modeling of rock
mass

e Analytical and numerical methods in rock mechanics and
rock engineering

¢ Underground excavations in civil and mining engineering

e Slope stability for rock engineering

¢ Rock mechanics for environmental impact

e Sustainable development for energy and mineral re-
sources

e Petroleum geomechanics

¢ Rock dynamics

e Coupled processes in rock mass

e Underground storage for petroleum, gas, CO2 and radio-
active waste

e Rock mechanics for renewable energy resources

e Geomechanics for sustainable development of energy and
mineral resources

e New frontiers & innovations of rock mechanics

o Artificial Intelligence, 10T, Big data and Mobile (AICBM)
applications in rock mechanics

¢ Smart Mining and Digital Qil field for rock mechanics

e Rock Engineering as an appropriate technology

¢ Geomechanics and Rock Engineering for Official Develop-
ment Assistance (ODA) program

¢ Rock mechanics as an interdisciplinary science and engi-
neering

e Future of rock mechanics and geomechanics

Our motto for the congress is "Rock Mechanics and Rock En-
gineering Across the Borders”. This logo embodies the inter-
disciplinary nature of rock mechanics and challenges of ISRM
across all countries and generations.

@

XIXth European Conference on Soil Mechanics
and Geotechnical Engineering
“Connecting Continents Through Geotechnical

Innovations”
04-08 September 2028, Istanbul, Turkey

Conference Topics

01 Modelling and Experimental Assessment of Geomaterials
02 Geohazards, Earthquakes and Risk Mitigation

03 Development of Resilient and Sustainable Geosystems
04 Geotechnical Construction and Soil Improvement

05 Geotechnical Engineering of Multiscale Observations,
Sensors and Monitoring

06 Energy Geotechnologies
07 Technological Innovation
08 Geo Education, Standards And Codes

Contact
R. Duzceer

(President of Turkish National Society for ISSMGE)
irduzceer@gelisim.edu.tr
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ENAIAG®EPONTA -
2EI>MOI &
ANTIZEIZMIKH
MHXANIKH

AOHNAN

Akadnpia ABnvov
Kévtpo Epelvng ®duoik®v KartacTpopnv
Eonepida «AIAAOIOI N'IA THN ZANTOPINH>»

To KévTpo Epelivng duaoikwv KataoTpopwv Tng Akadnuiag A-
Bnvwv dlopydvwoe Tnv 31" MapTiou 2025 €onepida pe Bepa
“AIAAOIOI I'lA THN ZANTOPINH".

H ekdnAwon €0Tiaoe OTIG NPOCPATEG TEICUOAOYIKEG, YEWAOYI-
KEG Kal YEWDAITIKEG NAPATNPNOEIG, KABWG Kal OTIG NPAIOTEIO-
TEKTOVIKEG eMOPACEIG OTNV MEPIOX ZavTopivng-Avudpou-A-
Hopyou.

OMIANTEG ATAV Ol

e Pierre Briole, Ecole normale supérieure,

o Emillie Hooft, University of Oregon

o Stephanie Prejean, United States Geological Survey
« Dave Pyle, University of Oxford,

¢ Margarita Segou, British Geological Survey,

¢ Oavaong kavag, EOvikod AoTepookoneio ABnvav

e 'Eun NopikoU, EBvIkO kal KanodioTpiako MNavenioTruio

Tnv oulATnon ouvTovioe o Akadnuaikoc KwoTtag ZuvoAdakng
Kal TNV €KAEI0E PE XaIPETIONO o Mevikog MpappaTtéag Tng Aka-
dnuiag ABnvwv, Akadnuaikog XproTog ZEPePOG.

H eonepida peTadodobnke kal {wvTavd JECW TOU GUUVOECHOU:
https://www.academyofathens.gr/el/news/20250331

Mia oUvoyn Tng eonepidag dnoaIelBnKe aTo PUAAO TNG EPN-
pepidag H KAOGHMEPINH Tng TpiTng 2 AnpiAiou 2025

AvTifsTa «Tpapngav» Na§og kai ActunaAaia

O1 HETAKIVIOEIG TWV VNOIMV, Ol TECOEPIG PACEIG TNG
OEIOHIKNG Kpiong oTn ZavTopivn kail Ta di1Iddayyara yia
TOUG ENICTAHOVEG

«To TéA€Io PUOIKO Napdadelypa yia va KataAaBoupe TI GUVERN
oTn Zavropivn €ival n ynxavr) Tou eonpéaco. H kawouAa Tou
Ka@E oUPBOAIlEl £vav OUYKEKPIPMEVO XWPO, Hia neploxn. Ba-
Coupe TNV KAWoUuAa oTn pnxavn. MeTd €pyeral Pe nieon To
BEPUO VEPO, KUKAOPOPEI oTNV KAWOoUAa Kal dnUIoUpyEi Wia u-
nep-nieon. Tn oTiyun auTr Ta evdexopeva sival dUo: ) n akida
TNG MNXavng 6a avoi&el pia Tpuna oTnv KawouAd dnuIoupyw-
vTag pia €€0d0 yia To uypo. 'H n unep-nicon Ba ouvexioTei, He
anoTEAEopa n Pnxavn va onacel. Autn n nieon, n onoia dev
EKTOVWONKE, €ival auTr) Nou NpokAAgoe Ta 5 PixTep TIC NPWTEG
NHEPEG TNG KPIONG».

Me auTr Tnv evdiapépouca napopoiwon n Mapyapita Z&y-
kou, d1euBuvTpia Epeuvmv aTo British Geological Survey, ne-
pIEypawe NoAU CUVONTIKA TOV PNXAVIOPO Mou odnynoe otnv
kpion Tou nepacuévou ®eBpouapiou. Mia kpion nou, 6NwG av-
£pepe 0 dIeuBUVTAG Epeuvwv oTo Mewduvapikd IvoTitoUuTo
@avaong Fkavag, cixe wg anoTéAeoua va Perakivnéolv n A-
oTundAaia kai n Na§og katd 2 kai 2,8 ekaTooTd AVTIOTOIXd.
Kal, onwg npooebeoe n kabnyntpia FewAoyikng Qkeavoypa-
piag oTo Naveniotrpio ABnvav E0R NodikoU, n nepioxn Tou
unoBaAdaoaiou ugaioteiou Tou KoAoUpno va BubBioTei katd 19
€KATOOTA.

7,1
Pirtyp (/- 0.0
1R300 ekvan
s

PRe g
=19

ALTRIAALL

e

O1 NoAU ev3IapEPOUTEG AVaKOIVWOEIG £yIvav NpoxBEC o€ eni-
oTnuovikn ekdnAwaon, nou dlopyavwoe To Kévtpo Epeuvag
duoikwv KataoTpopwv TnG Akadnuiag ABnvawyv, Pe B€ua «Aia-
Aoyol yia Tn ZavTopivn», JE TN CUUPETOXN ENIPAVOV ENIOTN-
pHOvwv anod Tnv EAAGda kai To eEWTEPIKO.

Eival anapaitnto va dnuioupynBei £va negaioTeiakd naparn-
pNTApPIO, TOVIOE 0 dIeuBUVTNG Epeuvmyv oTo Mewduvapiko Iv-
oTiToUTOo @avaong Nkavag o ekdNAwON PE TN CUPHETOXN €l-
dIkwv ano Tnv EAAGda kal To eEWTEPIKO.

H Mapyapita Z&€ykou nepieypaye Nwg n Kpion Tng avropi-
vNG EedINAWOBNKE O€ TECTEPIG PATEIC. «ZTNV NPWTN PACN, £WG
Tnv 1n ®eBpouapiou, unNnpxav CEICHUIKA YEYOVOTA, AAAG HEIW-
MEva. ZTn deuTepn Paaon, anod 2 £éwg 5 deBpouapiou, naparn-
peiTal pia évrovn al&naon TnG osIoPIKOTNTAG, HE OEIOHOUG £WG
5 PixTep. AITia €ival n KATATUNON TV NETPWHATWV And Tnv
nieon nou aokei and kATw To payua. =Tnv TpiTn gacn, ano 6
£w¢ 10 ®eBpouapiou, npayuaTonolsiTal JeTakivnon Tou pay-
paTog kal aunuéva oeiouika eneioodia. TENoG, aTnv TETApTn
@aon, ano 11 éwg 14 deBpouapiou, apyilel kal yiveral nepio-
00TEPO avTIANMTA and Toug pubpolGg TNG OEICKIKOTNTAG OTI U-
napyel EUNAOKN KAl TWV pNYHATWV TNG NEPIOXNG».

O k. l'kavag and Tnv NA&Upda Tou ava@EPBNKE OTIG OEIOUOTE-
KTOVIKEG dlepyaaieg atnv supUTepn nepioxn. «Kade xpovo n
ZavTropivn kKal n AHOpPYOG LeTaKIvouvTal KaTtd 4,5 xIAlooTa
npog Ta BopeloavatoAikd kai n Aotundaiaia pe Tnv Avaen
npog Ta VOTIOJUTIKA Kal TauToxpova Peratonifovral Kai opl-
CovTia. Xapn otnv kpion Tou ®eBpouapiou, n ActundAaia pe-
TAKIVAONKE KATa 2 €KaTOOTA MPOC TA VOTIOAVATOAIKA, VM N
Na&og kata 2,8 ekatooTtd npog Ta Bopeia-BopeloduTika. H A-
vUudpog, 6NWE NPokUNTel and Ta dopuPopika dedopéva, PETA-
KIVNBNKE KaTa 14 €kaToOTA NPog Ta SUTIKA Kal BuBioTnke
KaTa 12 ekaTooTd, Kabwg BpEBNKE OTO EMIKEVTPO TNG npal-
OTEIAKNG-TEKTOVIKNG dpaoTnploTNTAac». ONwc avepepe, 0 He-
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YIOTOG OEIOUOC OTNV neploxn NTav 5,3 PixTep, woTo00 TO dU-
VapIko Twv unoBaAdooiwv pnypaTtwy pnopei va @ddacel ota
7,1 Pixtep (+/- 0,3).

Zuvepyacieg kal dedopéva

«HpaoTav Tuxepoi yiaTi n nepioxn MEAETATal NOAAG Xpovia.
ETol yvwpifape Ta priygaTta - undpxouv nepINTWOEIG NOU Yi-
VETAl €vag unoBaAacalog OsIoPOG Kal avapwTiopaoTe nou a-
KpIBWG gyive. Kal eneidn €xouv yivel NOAANEG ouvepyaaieg e
E£va NavenioTnHIa Kal WKEAVOYPaAPIKEG ANOCTOAEC OTN ZavTo-
pivn, 01aB£Toupe NOAAG dedopéva, NApoOTI EUEIG WG Xwpa dev
euvooUpe Tn BaAdooia épsuva», €Enyei otnv «K>» n k. No-
HIkOU. «EninAgov fuacTav Tuxepoi yiati oTig 24 AskepBpiou,
agTo nAaiclo gpguvnTikoU NMPoypAPPaATog, TONOBETACAKE uno-
BaAdooioug ogIoPoypPAPOUG Kal aiginThpeg WETAkivnong Tou
nuBpéva. Ol CUOKEUEC AUTEC Mag £deiEav OTI N NEPIOXH Tou
KoAoUuno BuBioTnke kaTtd 19 ekaToOTd, Hia KATAYPAPH NMou
OUMQWVEI Pe Ta dedopéva Nou NpogpyovTal ano Tnv Enpd».

Ol €NICTAPOVEG NOU CUMMETEIXAV oTnV ekONAwoN TNG Akadn-
piag ABnvav avéAuoav To NG AsIToUupynoav ol Jayparikoi
Balapol nou BpiokovTal oTnV €UpUTEPN MAEPIOXA TNG ZavTopi-
vNG. «ZuvOETOVTAC OAQ Ta dedOEVA KATAANYOULE OTO GUMNE-
pacua OTI ol enavaiauBavopevol gsigpoi gixav wg aitia pia
“@A&Ba Tpopodoaiag”, Tn PeTakivnon peucTwv anod RaduTe-
pPOUG HayuaTikoUg BaAdpoug Npog TNV eNIPAavela, Jia Kivnon
nou JETakivnoe Ta prypaTa kal npokdAece Toug osiopoug. Ei-
val Eekabapo OTI dev Tav KaBapd TEKTOVIKOI Ol GEITHOI».

To evTunwolakd oTnv MNePIiNTWon TG nNpocEATNG neai-
OTEIAKNG-OEICHIKNG Kpiong oTn Zavropivn €ival oTI o1 &-
NioTNAHOVEG KaTEANEAV OTa cuunepdopaTa autd PEoa oe Jepi-
KEG €BOONADEG, OTAV O AVTIOTOIXEG MEPINTWOEIC OTO NAPEA-
B0V XpeldoTnkav PNAVEG N Kal xpovia. «MA&ov oTIG enioThHO-
VIKEG OMAdEC ol eMIOTRMOVEG ouvepyalovTal HE avaAuTeG Oe-
dopéVwV», eKTIMG n K. Z€ykou, and To British Geological
Survey. Epeic ene€epyacTrikape Ta oToixeia ge Baon évav ai-
YyOpIBUO HNXaVvIKAG €KUAadnong, NMou CuCoTNUATIKA aviXVeuel
O£Ka (POPEC NEPIOTOTEPA YEYOVOTA ano O,TI Ol KABIEPWHEVEG
TEXVIKEG. 'ETO1 TNV 1n deBpouapiou, Aiyo npiv apyioel n kpion,
€idape oTI n €€apon cixe apxiosl ano Ti¢ 30 NoguBpiou. Mg Tn
XPNoN TWV VEWV TEXVOAOYIKWV €pYaAEiwv o XpOVOG €nioTn-
MOVIKNG anokpiong €xel MelwBel onuavTika. Avayvwpilovrag
OTI N Kpion oTn ZavTopivn €ixe wg aitia pia opifovTia payua-
TIKA GAEBa kal OTI auToU Tou €id0UG TA YEYOVOTA ENAVEPYOV-
Tal kai €xovTag del TI PNopoUNE va KAVOULE WE T Xpnon Te-
XVNTAG vonuoouvng, oQeiAoUlE va ouvTovioToUWE: OAd Ta &-
noTnUovika opyava va BeATIOCOURE Ta JiKTud PaAg, WOTE va
€ipaoTe £TOIMOI YIAQ TNV ENOMEVN POpPAas.

«Nopilw 6TI N NepinTwon TNG ZavTopivng Hag €J€IEE OTI NPENEI
va dnuioupynBei éva n@aioTeiako NapaTnENThAPIo», EKTINAG O
K. Mkavdg, anod 1o Newduvapiko IvoTitouTo. «Eniong pag ano-
deIkvUEl TNV avaykn va givalr eAeUBepa kai avoixTd OAa Ta e-
nioTnUovika dedopéva OAwv Twv SIKTUWV Npog OAOUG». ETNV
napouaciaon Tou o K. Nkavag onueiwoe 6T Ta dedopéva HEPOS
ToOU KTnuaToAoyiou €ival diaBéoipga povo PeTd and aitnon Kal
OTI XPEIAOTNKE NapéuBaon Tou TOTE upunoupyou Kwota Ku-
pavakn yia va doBoulv ypriyopa oto Mewduvapiko IvaTitouTo.
«AG Un WIAGPE OpWG POVO Yia TIG QUOKOAIEG... 'EwG TIG apyEg
Anpihiou aTnv eupUTepn neploxr 6a Asiroupyolv 32 oTaduoi
GNSS kataypdapng HETAKIVACE®WV TOU £3APOUG, €K TWV
onoiwv ol 21 otn ZavTopivn. MpokeITal yia KaTl NpWTOPAVEG
yla Ta eAANVIKG dedopéva».

«ZUVEXNG NapakoAoudnon>»

«Eival unep-anapaitnTo va napakoAouBeital To KoAoUuno, e
opyava TonoBeTnuéva PECA OTOV KPATAPA», GUUNANPWVEI N
EUN NopikoU, ano 1o Tunua MewAoyiag kal FewnepiBaiAov-
ToG Tou MavenioTnuiou ABnvwv. «HuaoTav Tuxepoi yiati xapn
OTNV WKEAVOYPAQIKA anooToAn WNopéoape va OUAAEEOUE
oTolIxeia kal deiypata aspiwv kal peuoT®v. H peANETn kal na-

pakoAoUBnon TnNG NepIoXNG, OMWG, OPEIAEl va gival GUVEXAG
Kdl GUOTNHATIKA».

«H ZavTopivn €xel 380.000 xpdvia NPAIOTEIAKNG I0TOPIAG, HE
nepioodTepeg ano 200 yVwOTEG eKPREEIc», avEPEPE 0 NTEI-
Bivt NaiA, kabnyntng oto Maveniotnpio Tng O&PoOpdNnG. «Ta
neTpwuarta pnopoUlv va pacg dei&ouv TI UVERN O pia €KpNEn,
dev MNOPoUV OHWG va PAg NMouV yia Ta YEYOVOTA Mou TEAIKA
dev odryynoav oc €kpnén. Ta TeheuTaia 15 Xpovia €XoUpE Ka-
AUTepN kaTtavonon 1600 TWV EKPNEEWV MoU €yivav 000 Kai o-
owv Oev &yivav. Ynapxouv diagopec avaueoa orta neai-
OTEIOKA OUCTAKATA TNG ZavTopivng kal Tou KoAoupno kai npe-
nel va Ta £XOUME UNO CUVEXH napakoAoldnon>.

(Mwpyog Aiahiog / H KAOGHMEPINH, 02.04.2025,
https://www.kathimerini.gr/visual/infographics/563543548/
antitheta-travixan-naxos-kai-astypalaia/)

© D

Ocean soundwaves could help stop tsunamis

A new study from Cardiff University has shown how
underwater soundwaves could mitigate the force of
tsunamis.

—

Published in the Journal of Fluid Mechanics, the research de-
scribes how sound waves and surface gravity waves — which
had previously been thought unrelated due to the disparity in
their propagation speeds - can interact. Known as triad res-
onance, the process requires two acoustic waves and a single
surface gravity wave.

By aligning the properties of the different waves correctly,
the sound waves can be used to alter the dynamics of the
ocean waves. As well as being used to reduce the wave power
of a tsunami, the technique could also amplify wave power
for enhanced clean energy generation.

“Our study describes how these two wave types, which exist
in parallel worlds, can nevertheless exchange energy when
the right conditions mature,” said Dr Usama Kadri, reader in
Applied Mathematics at Cardiff University and lead author of
the study.

“This ‘conversation’ between acoustic waves and surface
gravity waves is made possible by a unique three-wave in-
teraction known as triad resonance. In theory, this process
allows us to effectively control wave energy - either by re-
ducing destructive waves like tsunamis or boosting ocean
waves for renewable energy capture.

“This is important because it offers us a physics-based way
to reduce tsunami energy, weakening them significantly,
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which is not possible with current methods like seawalls or
warning centres.”

Dr Kadri has previously explored tsunami mitigation, includ-
ing an investigation of the 2022 Tonga tsunami where he dis-
covered natural acoustic-gravity interactions influence wave
behaviour at an oceanic scale. Building on that work, he has
now identified the practical tuning parameters that can be
used to control those interactions, including wave frequency
and amplitude. Water depth was also found to be a key fac-
tor, with shallower waters enhancing the ability of the sound
waves to diminish wave power.

“Shallow water dramatically boosts energy transfer, aligning
with where tsunamis become most destructive,” said Dr
Kadri.

“This natural ‘sweet spot’ could simplify practical applica-
tions.”

The Cardiff team is also hoping their findings can help ad-
dress current limitations in marine renewables, which lag sig-
nificantly behind wind and solar. Existing technologies strug-
gle to efficiently capture energy from ocean waves, especially
in deep water. Amplifying surface waves could be a solution
and the team is looking at a proof-of-concept to support its
theory.

“Once lab validation is achieved, designing real-world scaled
acoustic generators becomes an engineering challenge
‘only’,” said Dr Kadri.

https://www.theengineer.co.uk/content/news/ocean-sound-
waves-could-help-stop-tsunamis)

Resonant triad interactions of two acoustic
modes and a gravity wave

E. Zuccoli and U. Kadri

Abstract

The interaction between acoustic and surface gravity waves
is generally neglected in classical water-wave theory due to
their distinct propagation speeds. However, nonlinear dy-
namics can facilitate energy exchange through resonant triad
interactions. This study focuses on the resonant triad inter-
action involving two acoustic modes and a single gravity
wave in water of finite and deep depths. Using the method of
multiple scales, amplitude equations are derived to describe
the spatio-temporal behaviour of the system. Energy transfer

efficiency is shown to depend on water depth, with reduced
transfer in deeper water and enhanced interaction in shal-
lower regimes. Numerical simulations identify parameter
ranges, including resonant gravity wavenumber, initial
acoustic amplitude and wave packet width, where the grav-
ity-wave amplitude is either amplified or reduced. These re-
sults provide insights into applications such as tsunami miti-
gation and energy harnessing.

(Journal of Fluid Mechanics, Volume 1008 , 10 April 2025 ,
A15 DOI: https://doi.org/10.1017/jfm.2025.111)
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ENAIAG®EPONTA -
FEQAOIIA

Iran's folded rocks: The crumpled mountains at
the intersection of Asia and Europe

Iran's folded rocks are a colorful formation that is part
of the Greater Caucasus mountains, which formed
when the Eurasian tectonic plate collided with the Ara-
bian plate millions of years ago.

Iran's folded rocks are millions of years old, having formed
when the Eurasian and Arabian tectonic plates collided. Sat-
ellite image from 2023. (Image credit: NASA Earth Obser-
vatory)

QUICK FACTS
Name: "Folded rocks" of the Aladaghlar Mountains
Location: Northwest Iran

Coordinates: 37.126276036681965, 47.61930020667193

Why it's incredible: The landscape looks crumpled and
folded from above.

Iran's folded rocks are rugged mountain ridges and valleys to
the southwest of the Caspian Sea. They are an extension of
the Greater Caucasus mountain belt, which also stretches
along Russia's border with Georgia and Azerbaijan.

The folded rocks sit at the intersection of Asia and Europe,
where major tectonic forces converge. The rocks are formed
of countless sedimentary layers, which were upturned and
creased into the landscape we see today during the initial
collision between the Arabian and Eurasian tectonic plates.
The timing of this collision is hotly debated, with estimates
ranging from 10 million to 50 million years ago.

"A tectonic collision between Eurasia and Arabia over millions
of years compressed these colorful rock layers, bending them
into large folds," NASA officials wrote on the social platform
X in January 2024.

The Arabian and Eurasian plates are still converging, and re-
cent research indicates a chunk of oceanic crust that sepa-
rated the two plates before they collided is now being torn
apart under Iraq and Iran. The Neotethys oceanic plate ap-
pears to be pulling the region down from below, resulting in
an unusual accumulation of sediment at the surface.

Iran's folded rocks are colorful, with vibrant terracotta,
greenish and blueish bands that are the result of different

sedimentary layers deposited over time. These layers were
eroded over millions of years after the initial tectonic colli-
sion, exposing the underlying rocks' alternating colors and
textures.

Iran's folded rocks captured with a satellite in 2025. The
green line curving down from the top of the image is the
Qezel Ozan River. Towards the top of the image, a line cut-
ting through the folded rocks shows the Zanjan-Tabriz free-
way (Freeway 2). (Image credit: Imagery ©2025 Airbus,
CNES / Google maps)

Satellite images of the folded rocks reveal the extent to which
the landscape was bunched together over the eons. Scien-
tists at NASA's Jet Propulsion Laboratory colored one such
image with infrared to show the various rock layers, as well
as vegetation and the human-built Zanjan-Tabriz freeway,
which cuts through the folded rocks and connects the cities
of Tehran and Tabriz.

Another satellite image from NASA's Earth Observatory high-
lights the intricacy of Earth's surface in this region and shows
the Qezel Ozan River, which hugs the southeast corner of the
folded rocks and supplies water for agriculture in the area.

(Sascha Pare / LIVESCIENCE, April 18, 2025,
https://www.livescience.com/planet-earth/geology/irans-
folded-rocks-the-crumpled-mountains-at-the-intersection-
of-asia-and-europe)
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ZBapTtoIAvT Kai AivoTaiv

Na pn &exvape 1o Ovopa Tou Kaph ZBaptoihvt (Karl
Schwartzild, 1873-1916). HTav W& TIG JIKEC TOU £EI0WOTEIG MOU
o M'eppavog aoTpoPuaikog (onuavTikd Ovopa aTov Kaipd Tou),
otnv oucia unédel§e oTov AivoTdaiv 0TI, e BAon TOug VO-
Moug Tng OIKNAG Tou Bewpiag, n KaTappeuon evog ACTPOU HeE-
yaAng palac npenel Aoyika va odnyei o€ Jia Tepatwdia: o £-
va adiavonTa HIKPOOKOMIKO ONKEIo ANeIipng nNukvoTnTag, O€
KAt dnAadn cav pwyun oTnv uern Tou XwPoxpovou, anod TIg
aoUAANNTEG BapuTikEG duvANEIG TNG onoiag oUTE Kal AuTo To
@w¢ dev Ba pnopouos va Eepuyel - ye GAAa Aoyia, o auTo
nou ONMEPA YVWPIOUHE WG «palpn Tpuna». Tnv nepi-
NTWOoN Tou ZRAPTOIAVT A@nyeiTal 0 aoTpopuaoikdg Kin Gopv
(vopneAioTag To 2017 yia Tov evToniopd TwV BAPUTIKWV KU-
MaTwV €neira and oUykpouon dUo paupwv Tpunwv) oTto di-
ToHo «MauUpec TPUNEG Kal OTPERAWOEIG TOU XpOvou. H npo-
KANTIKA KAnpovopid Tou AivaTdiv» (ekd. KatonTtpo, 1999).

O ZBAPTOIAVT UNNPETOUCE OTO PWOIKO PETWMNO OTAV £EMECE OTA
XEPIa TOU To TeUXOG TwV MpakTik®V TN Mpwaikng Akadnuiag
EnioTnuov TnG 25n¢ NogpBpiou Tou 1915, 6nou kai dnpPooieu-
-0Tav n epyacia Tou AivaTaiv yia Tn Fevikn ZXETIKOTNTA. ONwg
ypagel o ©opv, «NoAU oUVTOHA €NIXEIpNOE va avakaAUWeEl TIG
NPoBAEYEIG TwV VEWV BAPUTIK®V VOUWV Tou AivaTalv yia Ta
aoTpa. (...) O unNoAoyIoHOG TOU ATAV KOPWOG KAl N YEWHETPIA
TOU KAPMNUAWHEVOU XWPOoXPOvou nou npoeRAene, n “rewpe-
Tpia ZRAPTOIAVT”, ONWG £yive cUVTOHA YVwOoTH, EHEAAE va
ENNPEACEl 0 HeyaAo BaBuo TIG avTIANWEIG HaAG yia Tn
BapUTNTA KAl TO CUMNAV> .

H «lewueTpia ZRAPTOIAVT> nNpogBRAene OTI yia KABE AOTPO U-
napxel Jia Kpioiun NepipeTpog, n onoia e€aptaral anod Tn pala
TOU: auToO nou napa&eveywe Tov idio Tov AivaTalv aAAd kal o-
AOKANpPN TN d1€BVN KOIVOTNTA TWV ACTPOPUCIK®V anod To 1920
€W¢ Kal To 1960, ATav n NpOBAewn yia €&va AcTpo e Nepipe-
TPO akpIBWG ion Pe TNV Kpioiun: g€ auTtd, o XWPOG OTn YEITO-
Vi@ autoU Tou AoTPOoU €ival EvTova KAUnUAwWEVOG Kal n dia-
OTOAN TOU XPOVOU OTNV EMNIPAVEId Tou YiveTal aneipn, dnAadn
0 XpOvog dev KUAdel kaBoAou, «naywvel». Katd cuvéneid, To
QWG «nayideleTal», To YNKog KUKATOC TOU YivVeTal KAl auTd a-
neipo, apa To AoTpo NAEOV NPENEl va PpaiveTal anoAUTwG oKo-
TEIVO.

O ZBapTaoIAvT anoTtelle oTov AivoTalv dUo gpyaaieg Tou Baoci-
ouEveg otn dikn Tou Bewpia. HTav otn deuTepn OMou ava-
NTUCCOTAV O aKpIBAG UNOAOYIOHOG TNG KAPNUAOTNTAG TOU XW-
POXPOVOU OTO E0WTEPIKO TOU ACTPOU Kal o AivoTdiv Tn dida-
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Baoe otn Mpwaoikn Akadnuia EmioTnuov oto BepoAivo, oTIg
apxeg Tou 1916. AAipovo, Tnv endpevn opd nou o AivoTdiv
6a piAouoe yia Tov ZRAapToIAvT oTnv Mpwaoikn Akadnuia 6a i-
-Tav yia va avakoIivwoel Tov 8AavaTod Tou OTO pwolkO HETWMNO
ano PeTadoTiKn acBEvela.

OPwG, Kal NaAl o ZRAPTOIAVT deV NTAV 0 NPWTOC MOU NPoEPRAE-
we katl TeT0I0. O BpeTavog guoikdg, gpiAocopog T¢ov Mi-
ToeA, To pakpivo 1783, ékave AOyo yla eToigobavaTta aorpa
HE «KPigIPn NEPIPMETPO>» Nou Ba npenel Aoyikda va anoppopouv
TO QWG Kal va eugavifovral okoTelvd.

AekaTpia xpovia PeTd, To 1796, o FAANOG QUOIKOC PINOTOPOG
Migp-Z1HOV AanAdAg £Kave eUPEWG yvwaTn Tnv idla npopAe-
Wn OTO NEPIPNHO €pyo TOU «To oUOTNUA TOU KOOMOU». AuTd
o€ Jia enoyr 6nou To WG eKAauBAveTal wg cuAAoyr anod ow-
paTidia. QoTdoo, N avakaAuwn ThG CUMBOARAG TOU PWTOG WG
KUMd, unoxpewaoe Tov AanAag va napaAsiyel Ta nepi «OKOTEI-
VOV doTpwv» and TIG KATOMIVEG €KOOTEIC TOU «SUCTANATOG
Tou KOGHOU>.

21a TéAn TnG dekagriag Tou 1930 n «Fewperpia ZRap-
TOIAVT>» ATAV NId YVWOTH 0OG «AvoHaAia ZBAapToIAvT>,
akpIB®G £NEISH AUTO NOU CUMBaivel HE TIG HAUPEG TPU-
neg €ival gia avowpalia. H «AvopaAia ZRaptoiAvT» enav-
NABe OTO NPOCKNVIO PE WIa gpyacia Tou POunepT Onevxaiyep
To 1939, n onoia oulnTnBnke évtova aAAd onoladnnoTe ne-
paITépw oulnTnon sykataAeipdnke eEaitiag Tou noAéuou. H
acTpoQUOIKN €dwae Tn B€0n TNG OTNV NUPNVIKN QUOIKN Yid
NMOAEUIKOUG okomnoUG HWE Ta yvwaoTa anoTeAéoparta. Ouaia-
OTIKA, OAOI 01 eyaAol €NICTAMOVEG TNG AJEPIKNAG MOU ACXOAN-
Onkav Pe auTd Nou apyoTepad EYIVE YVWOTO WG «Haupeg TpU-
neg», OUMMETEIXAV OTA MeEYAAd apepIKavika aTopika npo-
ypauuaTa.

Oa xpelaoTei va pTacoups oTto 1967, dTav o€ Mia OXETIKN did-
AE€EN Tou kopugaiou Apegpikavol @uaikoU TZov ApTOIUNAAVT
OuiAep, uNpooTd oTn duo@opia Tou KabnynTr TOU OXETIKA HE
TO NWG NPEMEI va ovouaoToUV AuTEG Ol «a0TPIKEG AVWHAAIEG»,
€vag eoITnTNG neTage: «Mati 0x1 paupeg TpUneG;» AuTd ATAV.
EnpdkeITo yia pia noAU eAKUCTIKN ovopaaia nou 6a {nAgue kai
€vag KaAog d1apnuIoTNG.

MNiow, OpwG oTo 1916, 0TAV O XAPIOCHATIKOG ZRAPTOIAVT
ouOoIaoTIKAG NPOERAEWEe TN HAONMATIkKR UNAp§n TOoug, 0
Aivotdiv, napd Tov 8aupaopd Tou Npog Toug unoAoyiopoug
Tou SBAPTOIAVT, anéppiye kKABe evdexOUEVO MPAYUATIKNAG U-
nap&ng Toug, BewpwvTag OTI N Quon Ba gixe kanoia acPahi-

TI N @UON givai NOAU nio aAAOKOTN Kai and Tnv nio TpeAr Gav-
Taocia.

MeTpIkR ZBAPTCIAVT

STnv Bewpia TNG ZXETIKOTNTAG TOoU AAUNEPT AivaTdlv, n Me-
TPIKNA ZRAPTOIAVT (YVWOTN Kal WG N AUon ZBRAPTOIAVT) €ival
Mia akpiBng Alon oTig nediakeg e€lowaelg Tou AivoTalv, n o-
noia nepiypagel 1o BapuTiko nedio €€w anod pia oQaipikn pa-
Ca, e TNV unoBean OTI N NAEKTPIKN POpPTION TNG palag, n yw-
VvIodng dSUVAIKN TNG Kal n KaBoAIKR KOGHOAOYIKN aTabepd ei-
val OAa pndév. AuTn n WETPIKN €ival gia XpRoiun nNpoogyyion
yia TNV NepIypaen Twv apyd NePIOTPEPOPEVWV ACTTPIK®V av-
TIKEIMEVWV ONWG AOTEPEG KAl NAAvATEG oav Tov 'HAIo kai Tn
'n, avTigToixa.

H petpikn kabiepwBnke ano Tov KapA SBApTaIAVT To 1916. H
METPIKA ZRAPTOIAVT nailel onuavTikd poAo kal o€ aAAa Bg-
paTa népav Tng Bswpiag TG OXeTIKOTNTAG, ONWG N XWPOXPOo-
VIKN povadikoTnta, n nediakn KBavTikr Bswpida, n BApuTikn
KATAappeuaon Kal aiAa.
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World's largest wooden structure encircles
Expo 2025 Osaka

https://www.youtube.com/watch?v=eEChdMY-WVO0&t=1s

A gridded wooden structure formed using traditional joinery
makes up The Grand Ring, which Japanese studio Sou Fu-
jimoto Architects has used to encircle the Expo 2025 Osaka
in Japan.

At 61,035 square metres, it is the largest wooden architect-
tural structure in the world, according to Guinness World Rec-
ords.

The Grand Ring has opened at Expo 2025 Osaka

The Grand Ring was designed by Sou Fujimoto Architects as
Expo 2025 Osaka's main circulation route, but also to provide
spaces for visitors to take shelter from rain, wind and sun.

Its circular design, which has a circumference of two kilome-
tres and a diameter of 700 metres, is intended to symbolise
unity between the 150 participating countries.

"Expos bring all the wonder of each different country and
then stay there for six months," architect Sou Fujimoto told
Dezeen.

e ||

-

It is the world's largest wooden architectural structure

"And this format, I thought, is very precious, especially in this
crisis of the global situation."

It has a two-kilometre circumference

The Expo 2025 Osaka takes place on the artificial island of
Yumeshima in Osaka Bay.
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It was masterplanned by Sou Fujimoto Architects in collabo-
ration with fellow Japanese studios Tohata Architects & Engi-
neers and Azusa Sekkei.

The Grand Ring has a modular, dismantlable wooden struc-
ture that marries modern and traditional construction tech-
niques, such as Nuki joints — a Japanese connection in which
a horizontal beam is slotted through a vertical post, often
seen in traditional temples and shrines.

Approximately 70 per cent of the timber used for the struc-
ture was sourced in Japan, including cedar and cypress, while
the remaining 30 per cent is foreign Scots pine.

It was constructed partly using traditional Japanese joinery
techniques

The circulation route, named The Ring Skywalk, is elevated
12 metres on top of the structure and accessed by escalators
and lifts.

There is a lower and upper level, providing views out over
Osaka and Osaka Bay, and back into the Expo site.

As with the majority of structures at the Expo 2025 Osaka,
The Grand Ring was designed to be dismantled.

However, a final decision is yet to be made about whether or
not it will be taken down and repurposed or preserved in part
or in full.

Among the national pavilions contained within The Grand
Ring are the boat-like Bahrain Pavilion by Lina Ghotmeh and
the theatrical France Pavilion by Coldefy and Carlo Ratti As-
sociati.

These featured in our roundup of 10 stand-out pavilions at
Expo 2025 Osaka, which also included The Ocean Dome by
Shigeru Ban, which sits just outside of The Grand Ring.

The video is by Expo 2025 Osaka and the photography is by
Lizzie Crook.

Expo 2025 Osaka takes place in Osaka until 13 October 2025.
For more fairs, events and talks in architecture and design
visit Dezeen Events Guide.
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It acts as the site's main circulation route

It provides views over the Expo as well as Osaka Bay

(Lizzie Crook / dezeen, 24 April 2025,
https://www.dezeen.com/2025/04/24/the-grand-ring-expo-
2025-osaka)

Grand Ring unveiled in Japan

The Grand Ring, the world's largest wooden structure, has
been unveiled at Expo 2025 in Osaka, Japan. Designed by
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Sou Fujimoto Architects, the structure is a 1.2-mile circular
loop made primarily of local cypress and cedar using tradi-
tional Nuki joints. It features a Sky Walk at 40 feet, offering
views of the expo.

SmartTake: Cross-laminated timber and, to a lesser extent,
glulam are used in the Ring. Just another sign that the mass
timber movement isn't slowing down. Nowhere is this more
apparent than in tree-covered Canada, where successful pi-
lots and decreasing costs are driving adopton. The cost pre-
mium for mass timber has dropped to single digits.

rrrmrr'rrm

People visit the Grand Roof (Ring), the symbol of the venue,
during the opening day of the World Expo 2025 Osaka at
Yumeshima on April 13, 2025 in Osaka, Japan. (Vcg/Getty
Images)

Full Story: Dezeen (4/27), New Atlas (4/25)

(SmartBrief for Civil Engineers, April 29, 2025,
https://newsletter.smartbrief.com/servlet/encodeServiet?is-
sueid=3COF6DBB-1E04-4110-9A79-
3877F8D3D70F&sid=E1268C6B-95C4-4A2E-9B45-
A0C005517D88)
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N Anchors—Tests Procedures and
Anchors—Tests - Vibratory Analysis
Procedures

Jean Jacques Rincent

and Vibratory
Analysis

Overview

Is a summary of experience gained

from the analysis over 24 000 test

curves obtained from 3000 ground
. anchors analysis

Provides practical feedback on the complexity of non-de-
structive testing

Aims to increase the durability of the retaining structures
About this book

This book follows: Ground Anchors: Tension Force Vibratory
Analysis 1] Rincent Springer Sept 2024. This new book is a
summary of experience gained from the analysis of over 24
000 test curves obtained from 3000 ground anchors analy-
sis. It provides practical feedback on the complexity of non-
destructive testing. The test equipment, the rules to obtain
interpretable acquisition results. The examples come from
trials carried out in Brazil over the last 5 years and finally,
the test methodology adopted for this experiment. These
tests are generally carried out on ground anchors using
strands as reinforcement or rebars several decades old.
Information on their length and initial tension force is often
non-existent after 40 years. That's why these vibration ana-
lysis tests provide the answers and information needed for
stability and maintenance diagnostics. The examples chosen
concern ground anchors equipped with bars, strands and also
for nails, passive ground anchors and micro piles. Tests on
prestressed dowels are described, and a test on a reinforcing
bar linked to the construction of an early 16th century castle
will be carried out. As a reminder that these tests results
lead to define the total length of the tie bar, the free length,
the diameter of the tie bar, i.e. the reinforcement with its
cement grout, and finally the tension force at the time of test-
ing. These data are essential for assessing the stability of
retaining walls stabilised by tie rods. It should be stated that
static tests, which are difficult to carry out at height, provide
no information on lengths and run the risk of breaking old tie
rods. All the tests carried out are used to construct the test
method that can be adopted, taking into account the feed-
back acquired from thousands of static tests. For retaining
structures and tie rods in particular, access to the head of the
tie rods must be preserved in order to: - carry out inspection
tests - re-tension the tie rods, if necessary - while protecting
them from corrosion. Meeting these conditions means im-
plementing sustainable maintenance of the structures. This
test method is a diagnostic tool for ground anchors used by
managers of retaining structures to design maintenance pro-
jects. The final aim is to increase the durability of the retain-
ing structures. The tests proposed and explained using nu-
merous examples and finally to propose a methodology for

carrying out vibration analysis tests on ground anchors, as
well as a framework for their interpretation.

(Springer, 2025,
https://link.springer.com/book/10.1007/978-981-96-3777-

3)

Increasing Resilience of Earth
Structures to Natural Hazards

INCREASING RESILIENCE OF EARTH H
STRUCTURES TO NATURAL HAZARDS A PRIARC Technical Report

A PIARC HNICAL REPORY

7 Technical Committee 4.3
Wi NS EARTHWORKS

This report provides a complete
background on the topic of “In-
creasing Resilience of Earth Struc-
tures to Natural Hazards” assigned to WG1 of PIARC TC 4.3
as part of the 2020-2023 Work Program. This topic has been
developed as part of the 2020-2023 Work Cycle and is
complemented by two additional documents for this topic: a
Case Studies Report and a Literature Review Report.

The production of this report was carried out in multiple
phases. The first phase involved a cursory review and selec-
tion of relevant documents from the literature that address,
directly or indirectly, the concept of resilience. The selected
documents address the concept of resilience in various ways,
from the most general meaning of the concept to its specific
application in road infrastructure.

In a second phase, relevant case studies related to resilience
in earth structures, collected among members of PIARC TC
4.3, have been analyzed using a common framework, to id-
entify which are the most common hazards that are currently
affecting earth structures, what is the most common damage
they suffer due to these impacts and which are the most
common measures that are applied to repair or to adapt
these assets.

As a result of this WG1 final review, it was concluded that
resilience is a concept that can be applied to earth structures
taking into account the whole life cycle of the assets, starting
from the inception (design phase) up to construction and
management. Specific directions and recommendations have
been identified and their application was discussed together
with relevant examples taken from cases.

In order to serve its function as background and reference
for the resilience concept as applied to earth structures, re-
commendations and conclusions have been provided in
Chapters 10 and 11 of the document.

(2023R54EN - PIARC Technical Report, 2025)
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ISSMGE Europe Newsletter

April 2025

https://issmge-e.eu/newsletter-april-2025

From the Vice President: Empowering Geotechnical Ex-

change in a Digital World

ISSMGE Europe Announcements

— ISSMGE Europe Goes Digital

— Announcing the 6th European ISSMGE National Assem-
bly, Rome 16, 2025

— ISSMGE Heritage Time Capsule

ISSMGE Europe News

— SWISS GEOTECHNICAL SOCIETY: Celebrating 70 Years
of the Swiss Geotechnical Society

— ASSOCIAZIONE GEOTECNICA ITALIANA

— GERMAN GEOTECHNICAL SOCIETY

— DANISH GEOTECHNICAL SOCIETY

— POLISH GEOTECHNICAL SOCIETY: Poland: Advancing
Geotechnics Through National and International Ex-
change

— SWEDISH GEOTECHNICAL SOCIETY: The Swedish Ge-
otechnical Society celebrates its 75th anniversary.

Upcoming Conferences

- Spring Conference 2025 - Geotechnical Engineering
Switzerland

— Prague Geotechnical Days 2025

— The 5th Fachsektionstage Geotechnik — Interdisciplinary
Forum

— EYGEC 2025: Rijeka, Croatia

— CNG Venezia 2025

— 10th Geotechnical Symposium - Kocaeli 2025

— ISSMGE Heritage Time Capsule: Future Focus - Africa &
Europe Session

— ICSMGE 2026: A Centennial Celebration in Vienna

— Energy geostructures: analysis and design course. Find
out more here

ISSMGE Europe Requests

o3 D

@ International Society for Rock Mechanics
and Rock Engineering

ISRM

EUROCK 2025: Final Countdown to the Conference!
Richard Goodman 1935-2025
Volume 26 - 2023 of the ISRM News Journal is online

Presidential election for the 2027-2031 term of office -
two candidates nominated

ISRM Young Members' Seminar on the ISRM Young Mem-
bers YouTube channel

ISRM Workshop on Soft Rocks (ISRM-WSR2025) - bulletin
No. 2

Session on intergenerational dialogue in geotechnics at
the 74th Geomechanics Colloquium

ISRM Rocha Medal 2027 - nominations to be received by
31 December 2025

ISRM Sponsored Conferences

© D

- - INTERNATIONAL
= == GEQOSYNTHETICS
= > SOCIETY

IGS NEWSLETTER - April 2025

IGS Launches ‘JP Giroud Legacy’ Resource READ

MORE; LEGACY PAGE

Second Richard Bathurst Lecturer Revealed READ

MORE

Apply Now For GeoAsia8 Travel Grant ELIGIBILITY

RULES; READ MORE

IGS Panama Shares Revitalization Plans READ MORE

Northern Brazil’s Geosynthetics Needs Explored At

Geossint North READ MORE

Corporate Members Invited to Showcase Projects

at GeoAsia8 READ MORE

North America Launches First 'IGS Student Club’

READ MORE

IGS Premium Corporate Membership READ MORE

IGS Foundation Praised On 5th Anniversary READ

MORE

GeoAsia8 Keynote Lectures Revealed READ MORE

Upcoming Events

- IGS Nordic EtE (Hybrid) - 7 May 2025 REGISTER

- IGS Portugal Webinar - 29 April 2025 REGISTER

— IGS North America Webinar - 6 May 2025.
REGISTER

- GeoAsia 8 - 10-13 June 2025, in Brisbane,
Australia. www.geoasia8.org

- EuroGeo 8 - 15-18 Sept 2025, in Lille, France.
Www.eurogeo8.org

- 13th International Conference on Geosynthet-
ics

e« Calendar of Events
ISRM Newsletter No. 69 - Spring 2025

KukAogpopnoe eniong To ISRM Newsletter No. 69 - Spring
2025 pe Ta akoAouba nepiexdueva: 3 B
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GEOSYNTHETICS

Geosynthetics International
www.icevirtuallibrary.com/toc/jgein/32/2

KukAo@opnoe To Teuxoc Volume 32, Issue 2, April, 2025 Tou
Geosynthetics International Tng International Geosynthetics
Society pe Ta akoAouBa nepiexdueva:

Research Articles
A comparison between geomembrane-sand tests and ma-

chine learning predictions, A. T. Tanga; G. L. S. Araujo; F.
Evangelista Junior

Mechanical characteristics of geogrids produced from recy-
cled polyester, G. T. Mehrjardi; R. Fuentes; O. Detert

Rubber-sand infilled soilbags as seismic isolation cushions:
experimental validation, J. Wang; M. Wu; F. Liu; J. Bin; J. He

Factors affecting the tensile strength of bituminous geomem-
brane seams, W. Francey; R. K. Rowe

Shear modulus of sand-rubber mixtures: element testing and
constitutive modeling, A. Kavand; S. Sarajpoor; A. Gha-
landarzadeh; S. Akhyani; P. Zogh

NaCMC-amended clay: effect of mixing method on hydraulic
conductivity and polymer elution, S. Taheri; A. El-Zein; B. Yu

Centrifuge modeling of levees with geocomposite chimney
drain subjected to flooding, B. V. S. Viswanadham; P. Ku-
mar; R. K. Saran

Investigation of the mechanical response of recovered ge-
ogrids under repeated loading, A. Ibrahim; R. L. E.
Desbrousses; J. Xu; M. A. Meguid

Permeability of needle-punched nonwoven geotextiles sub-
jected to uniaxial tensile strains, K. Y. Li; X. W. Tang; M. L.
Fei; J. Chou; X. L. Chen; Q. Q. Xiang; T. Q. Wang

Geotextile-encased cinder gravel columns: a coupled DEM-
FDM analysis, K. Liu; R. Qiu; P. Zhou; T. Wang; D. P. Con-
nolly; J. Xiao

3

Ceotextiles
and
Geomembranes
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Geotextiles and Geomembranes

www.sciencedirect.com/journal/geotextiles-and-ge-
omembranes/vol/53/issue/2

KukAo@opnaoe 1o Teuxog Volume 53, Issue 2, April, 2025 Tou
Geotextiles and Geomembranes Tng International Geosyn-
thetics Society pye Ta akdAouBa nepiexoUeva:

Editorial Board, Page ii

Short communication

An _approximate solution of consolidation for double-layered
ground with different smear radii by vertical drains, Desheng

Li, Yonghui Chen, Long Chen, Kaizhe Shang, Junquan Dong,
Pages 661-669

Regular Articles

The influence of geosynthetic properties on their shear be-
haviors at the interface with frozen soil, Pengfei He, Guang-
liang Hou, Haitao Cao, Feng Yue, Pages 497-509

A novel two-layer composite geomembrane lining structure
to mitigate frost damage in cold-region canals: Model test
and numerical simulation, Haoyuan Jiang, Mingyi Zhang,
Zhengzhong Wang, Yi Wang, ... Xinjian Sun, Pages 510-527

Field test of geosynthetic-reinforced floating pile-supported
embankments on soft soil, Rui Rui, Shi-kai He, Long-fan
Peng, S.J.M. Van Eekelen, ... Yu-giu Ye, Pages 528-544

Influence of geogrid reinforcement on the cracking charac-
teristics of expansive soils: A laboratory study, Rui Zhang, Yu
Zhou, Yipeng Guo, JianLong Zheng, ... Tian Lan, Pages 545-
558

Probabilistic _analyses of geosynthetic-reinforced pile-sup-
ported embankments using design methods and 3D finite el-
ement models considering soil variability, Ekansh Agarwal,
Ning Luo, Kaiwen Liu, Pages 559-576

Interface shear creep behavior between the nonwoven geo-
textile and the geomembrane pre/post peak strength,
Jianyong Shi, Yuchen Zhang, Gaojie Xu, Wei Dai, Zhanlei Liu,
Pages 577-587

Study on the hydraulic properties of internally unstable soil-
nonwoven geotextile systems: Boundary values and prelimi-
nary estimates, Ennio M. Palmeira, Matheus V. Souza, Del-
lane S.C. Santos, Ivonne A.M.G. Gongora, Pages 588-606

Characteristic pore size of nonwoven geotextiles based on
low-field nuclear magnetic resonance technology, Xianlei
Zhang, Pengpeng Yang, Shaoshuai Ma, Yunyun Wu, Pages
607-618

A model for predicting permeability of geotextile envelope for
subsurface drainage after combined clogging in arid areas,
Shuai Qin, Chenyao Guo, Jingwei Wu, Shuai He, ... Hang Li,
Pages 619-629
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Field behavior of a GRS bridge approach retaining wall on
highly compressible foundation soils, Chunhai Wang, Huabei
Liu, Mengyuan Luo, Kui Gao, ... Kaifeng Zeng, Pages 630-
641

Long-term performance of polyethylene geomembranes to
contain brine, M. Zafari, R. Kerry Rowe, R. Awad, Pages 642-
660

Influence of perforation characteristics and geotextile enve-
lopes on the drain pipe, Yingao Zhang, Shaoli Wang, Ruixia
Hao, Pages 670-679

Erratum

Corrigendum to “A large-size model test study on the consol-
idation effect of construction waste slurry under self-weight
and bottom vacuum preloading” [Geotext. Geomembranes,
53, (1), February 2025, (318-330)], Wenhao Jiang, Liang-
tong Zhan, Junyao Lu, Page 680
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https://s3.amazonaws.com/xcdshared/dfi/deep-
foundations-magazine/mar-apr-25.pdf

KukAogpopnae To TeUuxog MapTiou / AnpiAiou 2025 Tou nepio-
dikoU Deep Foundations pe Ta akdAouBa neplexopeva:

e Cover Story: Digging Deep in Washington, D.C.

e Paw Paw Slope Stabilization

e Overcoming Geological Challenges

e Foundation Reuse by Increasing the Bearing Capacity of
Foundation Soil

e A Look Back: Frequency-variable Vibrators and their Ap-
plication to Foundation Engineering

e Member Profile: For Engineer Chris Nelsen Sustainability
is Foundational

e Foundations for a Sustainable Future: Research Advances
for Bio-inspired Ground Improvement Alternative

e Risk Corner: The Hidden Cost: The Risk of Ignoring Men-
tal Health in the Heavy Highway Construction Industry
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Mpoedpog

A’ AVTINpoEedpog

B’ AvTinpoedpog

levikdg MpappaTeag

Tapiag

"EQopog

MéEAN

AvanAnpwparika

MixadAng MMAPAANHE, Ap. MoAITikdg Mnxavikdg, EAAGOS SYMBOYAOI MHXANIKOI A.E.
mbardanis@edafos.gr, lab@edafos.gr

Ztaupouha KONTOE, Ap. MoAITikdg Mnxavikdg, AvanAnpwTpia KabnynTtpia Tunua NoAimikov Mn-
xavikwv MavenioTrpio Natpwv
skontoe@upatras.gr

Nikog KAHMHZ, Ap. MoAimikdg Mnxavikdg, Kadnyntrg Tufipa MoAimkov Mnxavikwv, MoAUTEXVIK
ZXO0AN, AnuokpiTteio MavenioTrpio @pakng
nklimis@civil.duth.gr, nsklimis@gmail.com

MNwpyog MNEAOKAZ, Ap. MoAITIkog Mnxavikog, Enikoupog KaBnyntng Tunpa MoAImkwv Mnxavikov
Zx0An Mnxavikawv MavenioTnpiou AUTIKAG ATTIKNG
gbelokas@uniwa.gr, gbelokas@gmail.com

ravvng ZEYTQAHZ, Ap. Mnxavikdg MeTaAAgiwv - MeTaAAoupydg, AvanAnpwTnhg Kabnynthg ZxoAn
MeTaAAeloAOywv - MeTaAdoupywv Mnxavikwv EMM
izevgolis@metal.ntua.gr

Taocog ANASTAZIAAHZ, Ap. MoAITIKOG Mnxavikog, Kadnyntig Tunua MoAimikwv Mnyxavik®ov ApigTo-
TeAeiou MavenigTnpiou ©gooalovikng
anas@civil.auth.gr

MNwpyog NTOYAHZ, MoAITikdg Mnxavikog, EAAOOMHXANIKH A.E.- TEQTEXNIKES MEAETEZ A.E.
gdoulis@edafomichaniki.gr

Mapiva MANTAZIAQY, Ap. MoAITikdG Mnxavikog, AvanAnpwTpia Kabnyntpia ZxoAn MoAITik@v Mn-
xavikov E.M.M.

mpanta@central.ntua.gr

XproTog TEATZANIOOS, Ap. MOAITIKOG Mnxavikoe, MANTAIA SYMBOYAOI MHXANIKOI E.M.E.
editor@hssmge.gr, ctsatsanifos@pangaea.gr

MéEAN AnunTpng NITIAAKHZE, Ap. MoAITIKOG Mnxavikog, AvanAnpwTng KadnynTrg Tunua MoAimikwv Mnxa-
VIK®QV ApigToTeAgiou MavenioTnuiou @ecoalovikng
dpitilakis@civil.auth.gr
XpnoTtog STPATAKOZ, MoAITikog Mnxavikdg, NAMALAB A.E.
stratakos@namalab.gr
Xapng AAMAPHZ, MoAITikog Mnxavikog, XAPHZ M. AAMAPHSE KAI SYNEPIATES IKE
h.lamaris@lamaris.gr
MNpddpopog WAPPOMOYAOZ, Ap. MoAITIKOG MNXavikog
prod@central.ntua.gr
Ekd0TNG XpnoTtog TEATZANI®OOZ, Ap. MoAITIKOG Mnxavikog, MANTAIA SYMBOYAOI MHXANIKOI E.[M.E.
editor@hssmge.gr, ctsatsanifos@pangaea.gr
EEEErM
Topéag FEWTEXVIKAG TnA. 210.7723434
ZXOAH MOAITIKQN MHXANIKQN ToT. 210.7723428
EONIKOY METZOBIOY MNOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,
MoAuTexveioUnoAn Zwypagpou geotech@central.ntua.gr

15780 ZQIrPA®OY

IoTtooeAida www.hssmge.org (uno KaTaokeur)

«TA NEA THZ EEEEMM» EkdOTNG: XproTtog Toatoavipog, TnA. 210.6929484, ToT1. 210.6928137, nA-31. ctsatsanifos@pangaea.gr,

editor@hssmge.gr, info@pangaea.gr

«TA NEA THZ EEEEMM» «avapTwvTal» Kal oTnv 10TooeAida www.hssmge.gr
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