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Evert Hoek
August 23, 1933 - July 6, 2024

RMEE2024

Rock Mass Classification meets 30 - 31. Oct 2024
the Challenges of the 21st Century Oslo, Norway

Scientific Farewell to Dr. Evert Hoek
—a Rock Engineering Legend
by the IAEG and ISRM

For IAEG: Prof. Vassilis P. Marinos
and Dr. Trevor G. Carter

“Reliably Mastering Rockmass
Strength Estimation using GSI”

The ISRM contribution will be
announced soon
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Review of Gregory (1844), “On railway cuttings
and embankments”

By Michael Bennett, P.E., M.ASCE (Gannett
Fleming TranSystems: Audubon, PA)

The late 1830s and early 1840s were a key, if often over-
looked, period of intensive technological change. Political
events such as Queen Victoria ascending the British throne
and William Henry Harrison becoming - just a month into his
term - the first US President to die in office garnered more
headlines, but the world hummed all the while with new in-
ventions heralding the dawn of the Industrial Revolu-
tion. Americans Samuel Morse and Charles Goodyear created
the telegraph and the vulcanization of rubber, respectively,
while Louis Daguerre of France developed the first reliable
photographic process. Perhaps most notably, UK engineers
such as Robert Stephenson and Isambard Brunel made their
nation a leader in the swiftly maturing technology of rail-
roads. Civil engineers around the globe looked to their British
counterparts for the latest railroading advances and even im-
ported British locomotives for their own lines (Daniel 2004,
Library 2020, RR Museum PA 2023, Somma 2014).

IMAGE 1: The Rocket, a British-built locomotive used by the
US’s Reading Railroad from 1838 to 1879. Source: Author.

The advances in British railroad engineering at the turn of the
1840s formed but one part of the broader developments
playing out in UK civil engineering at the time. Members of
Britain’s Institution of Civil Engineers were advancing their

field at a truly unprecedented rate, and the Institution began
publishing its Transactions in 1836 to spread word of these
breakthroughs to all its members. The next year, ICE de-
buted its Minutes of Proceedings, which would circulate for
nearly a century. Geotechnics remained decades away from
being a stand-alone civil engineering subdiscipline, but arti-
cles on geotechnical topics regularly appeared in Minutes of
Proceedings from its outset. One sterling example was
Charles Gregory’s 1844 paper “On railway cuttings and em-
bankments.” During his remarkable 60-year career, Gregory
created semaphore signaling for railroads, consulted on pro-
jects across the British Empire, and served a then-standard
two-year term as ICE’s president. Queen Victoria eventually
knighted Gregory in recognition of his many achievements
(Gregory 1844, ICE 1898, ICE 2024).

IMAGE 2: Undated portrait of Sir Charles Gregory.
Source: British Museum (2024).

Gregory focused his piece on slope stability, a topic that re-
mains of keen interest to geotechnical practitioners. He con-
centrated his writing on a 75- to 80-foot railroad cut near
New Cross, a town that now forms part of southeastern Lon-
don. The cut transected a layer of heterogeneous, fissured,
highly permeable clay 55 to 60 feet thick, now commonly
known as London brown clay, underlain by a strata of rela-
tively strong, impermeable clay 15 to 20 feet thick, now
known as London blue clay. The railroad tracks lay flush with
the bottom of the blue clay layer. Notably, Gregory used Im-
perial units to describe the cut’'s stratigraphy; the UK
wouldn’t widely metrify its measurement system until the
mid-1970s. In general, the geotechnical properties of London
brown clay are: w = 31%, LL = 82, PI = 52, clay fraction =
55%, ySAT = 120 pcf, ¢’ = 20°, and su ranging from 1,500
psf at 5 feet deep to 3,300 psf at 30 feet deep (Gregory 1844,
Lewisham Council 2024, Skempton 1977, UKMA 2024).

The London and Croydon Railway opened its double-track line
through the cut in 1839. Two years later, on November 2,
1841, the cut’s London brown clay strata underwent a 50,000
cubic yard slope failure (in British geotechnical parlance, a
“slip”), leaving about 350 yards of track covered in 10 to 12
feet of clay. Railroad workmen cleared the slide in just over
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two weeks, but two further slope failures in the London brown
clay blocked the tracks later in November and took almost
until Christmas to clear. Yet another slope failure in the Lon-
don brown clay blocked the cut in early January 1842 and
took about another month to clean up. Gregory mentioned
no fatalities or derailments due to the failures, but they must
have been immensely expensive, as the London and Croydon
had to pay its laborers to work around the clock to clear each
slide. The railroad also lost considerable revenue due to pas-
senger and freight traffic it forfeited over the period of clo-
sures (Gregory 1844, Prockter 2021).

IMAGE 3: Cross-section of November 2, 1841, slope failure
in a deep cut near New Cross along the London and Croy-
don Railway. Source: Gregory (1844).

The New Cross slides’ financial burdens made it imperative
for the London and Croydon Railway to avoid repeat inci-
dents. Its civil engineers got to work implementing a series
of simple, practical solutions. The first involved recognizing
the ancient, sound principle that - in engineering as in med-
icine — an ounce of prevention is often worth a pound of
cure. Early in 1842, laborers were excavating one of the
slides when sharp-eyed crews spotted another one just get-
ting underway. So, while some laborers continued digging
out material from the completed slide, the railroad’s civil en-
gineers shifted others to excavate the material atop the in-
cipient slide. For added measure, the engineers also had the
crews excavate gentler slopes for the cut and add benches to
these slopes. These tactics worked and collectively indicate
that the engineers fundamentally, if not explicitly, grasped
the key principle that reducing driving forces improves slope
stability (Gregory 1844).

The London and Croydon Railway’s civil engineers also ap-
proached their slope instability problems from the perspec-
tive of increasing the resisting forces. After the laborers fin-
ished excavating the New Cross landslides, the civil engineers
also had them excavate the London blue clay adjacent to the
tracks in the slide zones. The crews replaced this material
with buttresses of compacted gravel, which both retained the
slopes and allowed material to drain freely from their
toes. The laborers also piled the excavated blue clay on the
downhill side of the gravel drains to further stabilize the
slopes. Finally, the crews laid drainage pipes along each
bench of the slopes to further reduce the danger posed by
moisture. These field remedies indicate that the railroad’s
civil engineers had a solid intuitive grasp of both driving and
resisting forces in slope stability and the importance of main-
taining drained conditions, at least to the extent possible, to
improve soil shear strength. Their solutions worked so well
that the London and Croydon adopted them as standard prac-
tice for remediating slope problems on its lines (Gregory
1844).

However, the London and Croydon Railway and its competi-
tors still valued avoiding slope instability problems altogether
above even the most reliable remediation techniques. It was
on the New Cross slides’ root causes that Charles Gregory
presented his thoughts to ICE in 1844. In examining the
case, Gregory found it noteworthy that the cut had performed
well for over two years after its construction, with no visible
evidence of creep or slope failure. He thus deduced that the
introduction of some new factor to the cut must have caused
the slides. Gregory and his peers knew that water readily sat-
urated and became trapped within the London brown clay

layer. Accordingly, Gregory hypothesized that seasonal cy-
cles of wetting and drying propagated cracks within the layer
“so that, year by year, the evil would become greater, and
the tendency to slip gradually increase” until the slopes even-
tually gave way (Gregory 1844).

Elevation of Gravel counterforts, and footing, introduced into a Ship.
R. Level of rails.
8. Back of alip.

G. Grave) counterforts.
T. Top of slope.

F. Gravel footing.

Image 4A: Top view of gravel buttresses used to stabilize
problematic slopes along the London and Croydon Railway.

Image 4B: Side (R) view of gravel buttresses used to stabi-
lize problematic slopes along the London and Croydon Rail-
way. Source: Gregory (1844).

Following Gregory’s presentation, he and his ICE colleagues
engaged in spirited debate and discussion over the New Cross
landslides. Many of his peers agreed with his hypothesis,
while others put forth alternative culprits, such as dynamic
loading of soil from passing trains. Over the next century,
though, Gregory appeared to have been on the money. Karl
Terzaghi himself posited during the 1936 International Con-
ference on Soil Mechanics and Foundation Engineering a hy-
pothesis of cohesive soil softening caused by cyclic wetting
and crack expansion. Terzaghi’s opinions on technical sub-
jects often marked the end of discussion in geotechnical en-
gineering’s early days, as he and his supporters were known
to take unkindly at times to opposing points of view. How-
ever, Terzaghi was often more open to diverging opinions
than has been suggested. For instance, he became good
friends with Alec (later Sir Alec) Skempton of Imperial Col-
lege even as Skempton challenged and eventually disproved
some of Terzaghi’s conclusions, and they remained friends
until Terzaghi’s death in 1963 (Cowper et al. 1844, de Boer
2005, Gregory 1844, Peck 1985, Terzaghi 1936).

Fittingly, it was Alec Skempton who, in the 1970s, finally de-
termined the true cause of the New Cross landslides. He had
earlier studied clay behavior in depth and concluded that the
limited extent of fissure-related softening observed in clays
didn’t support Terzaghi’'s wetting-cracking hypothesis.
Skempton also realized that he and his peers had made the
“tacit assumption” - always the riskiest type in geotechnical
engineering or any field - that, after cuts were excavated
through clay layers, pore pressures within the clay came to
equilibrium rather rapidly as the soil expanded due to stress
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relief. UK researchers disproved this assumption in the early
and mid-1970s by showing via instrumentation studies that
negative pore pressures in London brown clay (and, thus, the
clay’s shear strength) commonly take 40 to 50 years to equil-
ibrate. Thus, the New Cross slides were caused by the com-
bined effects of the clay in the excavations undergoing grad-
ual shear strength loss and the mechanism of progressive
failure in mobilizing the clay’s remaining shear strength.
Ironically, the first participant in the ICE discussion of Greg-
ory’s paper over a century earlier had come tantalizingly
close to that truth when he said he “should be inclined to
attribute the slips to the expansion of the clay, from the ac-
tion of water” (Castellanos et al. 2015, Cowper et al. 1844,
Terzaghi 1936).

IMAGE 5: Eminent UK geotechnical engineer Rudolph Glos-
sop (L) joins Karl Terzaghi (C) and Alec Skempton (R),
in enjoying a picnic in the English countryside, 1946.
Source: Chandler (2003).

Since 1844, the geotechnical discipline of slope stability has
advanced far beyond what Charles Gregory and his contem-
poraries would likely even have dreamed possible. Field and
laboratory tests can be used to select appropriate shear
strength parameters for soils of all kinds. Moreover, a variety
of techniques such as the Swedish circle and the respective
methods of Bishop, Spencer, and Morgenstern and Price have
been developed to assess slope stability using these param-
eters. Over the past 50 years, reliable computer programs
such as SLIDE2 and SLOPEW have come into vogue to accel-
erate slope stability evaluation and to assess greater num-
bers of potential failure surfaces; in recent decades, even
newer numerical modeling methods have begun entering the
geotechnical mainstream. Simultaneously, geotechs have
been introducing reliability techniques into slope stability to
allow failure probabilities to be computed alongside a tradi-
tional factor of safety. Yet a piece like Charles Gregory’s
write-up on the New Cross slides, even with its incorrect tech-
nical arguments, remains a valuable reminder that modern
geotechnical engineering still depends just as much on intel-
lectual curiosity, keen observation, and data-driven judg-
ment as did early Victorian civil engineering. The tools of the
trade have certainly changed, but its mission remains the
same (Duncan et al. 2014).
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rever pour les micropieux. Il avait présenté les spécificités
N EA Ano TIZ de linnovation frangaise en géotechnique en session plé-
niére lors congrés international de mécanique des sols et

EAAH N I KEZ KAI de géotechnique qui s’est tenu a Paris en 2013.
AI EGN EIZ Ses nombreux éléves perdent leur maitre, le monde de la

recherche gt de I’ir_lgénierie un de ses plus brilla_\nts représen-
FEEQTEXNIKEZ ENQZEIZ cxdeure, o ses Colligues i ami dont tous louent les qualités
humaines.

In Memoriam: Francois Schlosser

SIMSG ISSMGE It is with great sadness that we have just learned of the pass-
ing of Prof. Frangois Schlosser.

President of the French Society for Soil Mechanics and Geo-
technical Engineering (CFMS) from 1990 to 1994, Francois

Schlosser contributed in many ways to the improvement and
dissemination of knowledge in geotechnics and soil mechan-
ics:

International Society for S?'I Me_chanlcs and e Professor of soil mechanics and geotechnics at the Ecole
Geotechnical Engineering Nationale des Ponts et Chaussées, the Ecole Nationale des
Travaux Publics de IEtat, and the Ecole Nationale des In-
ISSMGE News génieurs de Tunis; lecturer at the Ecole Polytechnique,
www.issmge.org/news where he worked in the Solid Mechanics Laboratory; di-
rector of the Soil Mechanics section at the Laboratoire
In Memoriam: Frangois Schlosser Central des Ponts et Chaussées (Central Laboratory of
Bridges and Roads); and founder of the Center for Teach-
ISSMGE IT Administrator / General / 02-09-2024 ing and Research in Soil Mechanics (CERMES).

e Founder of Terrasol, Frangois Schlosser made significant
advancements in the understanding of nailed masses
through his "multi-criteria" concept and played a key role
in promoting the use of the pressuremeter and reinforced
earth on a global scale.

e Consultant on numerous complex structures, including
the Millau Viaduct, Francgois Schlosser played a decisive
role in several national research projects: Clouterre for

2 A nailed soil walls, Asiri for reinforced soil foundations, and

)Ch\OSSE}:' o Forever for micropiles. He showcased the unique aspects

of French innovation in geotechnics during a plenary ses-

sion at the International Congress of Soil Mechanics and

Geotechnics held in Paris in 2013.

En mémoire Francois Schlosser

His many students lose their master, the world of research
and engineering one of its most brilliant representatives,
French geotechnics one of its finest ambassadors, and his
colleagues a friend whose human qualities were universally

Cest avec beaucoup de tristesse que nous venons dapprendre
le décés du professeur Schlosser.

Président du CFMS de 1990 a 1994, Francois Schlosser a con-

tribué de multiples fagons a lamélioration et la diffusion des admired.
connaissances en géotechnique et mécanique des sols:
e Professeur de mécanique des sols et de géotechnique a Sophisticated numerical analysis in geotech-

lécole nationale des ponts et chaussées, I’école nationale
des travaux publics de I'état, et I’école nationale des ingé-
nieurs de Tunis, maitre de conférence a I’école polytech- ISSMGE Secretariat / TC103 / 23-08-2024
nique, ou il a travaillé au laboratoire de mécanique des I
solides, il a dirigé la section mécanique des sols du Labo-

nical design

, > Dear all,
ratoire central des ponts et chaussées, et a créé le Centre
d’enseignement et de recherches en mécanique des sols. The recording of the debate night organized by the Australian
Geotechnical Society, entitled "Sophisticated numerical anal-
¢ Fondateur du bureau d’études Terrasol, Frangois Schlos- ysis in Geotechnical design" is now available online on the
ser a fait avancer significativement la compréhension des following link: https://spaces.high-
massifs cloués avec son concept "multicritére", et a par- tail.com/space/VnwhhyJWUuE.
ticipé trés activement a la promotion dans le monde en-
tier du pressiométre et de la terre armée. There is an interesting discussion and elements for a further
reflection.

e Consultant sur de nombreux ouvrages complexes le via-
duc de Millau pour Nen citer qu’un seul -, Frangois Schlos- Francesca Ceccato
ser a eu un rble déterminant dans de trés nombreux pro-
jets nationaux de recherche : Clouterre pour les murs en
sol cloué, Asiri pour les fondations en sol renforcé, et Fo-
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ISSMGE Interactive Technical Talk Episode 19:
Numerical Methods (TC103)

SSMGE IT Administrator / TC103 / 23-08-2024

The nineteenth episode of International Interactive Technical
Talk has just been launched and is supported by TC103. Fran-
cesca Ceccato, Fusao Oka, Chia Weng Boon and Hamzah M.
B. Al-Hansemi are discussing with Marc Ballouz about “Nu-
merical Methods”.

Watch ISSMGE Interactive Technical Talks

Announcing the Publication of the 2024 Ge-
otechnical Business Directory

ISSMGE IT Administrator / General / 27-08-2024

D il

Geoworld, the network for geotechnical engineers, has just
published the 2024 Geotechnical Business Directory. The di-
rectory is published with the support of the International So-
ciety for Soil Mechanics and Geotechnical Engineering. This
is the 10th year for the Geotechnical Business Direc-
tory, the most comprehensive directory in the geotech-
nical engineering field!

This truly unique directory is available in three formats:

(a) an Online Interactive Platform,

(b) an e-book, and

(c) in-print through Amazon

The 2024 index has grown significantly since last year and
includes 37,000+ members, and 1,000+ geo-companies
and geo-organizations from a total of 162 countries. It is
expected to reach 50,000+ professionals through various
media channels. The online platform of the directory allows
visitors to search for professionals or companies based on
location, experience, expertise, industry and other parame-
ters. There is no other such directory in geotechnical
engineering. The directory is also a "live" publication in the
sense that as more members join and complete their profiles,
the publication will become more comprehensive.

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

GeoWorld's team is already working on the 2025 Business
Directory that is expected to include 40,000+ individuals and
1,100+ companies and organizations.

If you are not a member of GeoWorld, visit the website and

join at no cost, so that you can be part of the 2025 Geotech-
nical Business Directory.

@

@ International Society for Rock Mechanics
and Rock Engineering

ISRM

News
https://www.isrm.net

47th ISRM online lecture 2024-08-01

The 47th ISRM online lecture will be delivered by Prof. Ran-
jith Pathegama Gamage, from Australia. The lecture title
is: "Deep Geothermal Energy: A Key Player in the Sus-
tainable Energy Mix". It will be broadcast in September on
a date to be announced, from the Online Lecture's page.

6th ICITG - International Conference on Information
Technology in Geo-engineering 2024-08-28

6th ICITG - International Conference on Information
Technology in Geo-engineering 2023-12-18

The Joint Committee 2 (JCT2) on Representation of Geo-en-
gineering Data of FedIGS cordially invites you to the 6th In-
ternational Conference on Information Technology in Geo-
engineering (6th ICITG).

The conference will take place from 13-16 October 2026 in
Oslo, Norway.
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ASSOCIATION
INTERNATIONALE DES TUNNELS
ET DE L'ESPACE SOUTERRAIN

INTERNATIONAL TUNNELLING
AlTES AND UNDERGROUND SPACE
ASSOCIATION
Scooped by ITA-AITES #122, 14 August 2024

World's longest tunnel spanning over 15 miles has incredible
'anti-claustrophobia system' | Norway

Tunnelling routes safely: How ‘mechanical earthworms’ help
engineers create better rail connectivity | Singapore

+6dz high speed rail tunnel construction tenders called | Po-
land

Cross-border connectivity: What'’s the latest in tunnelling
projects across Europe?

Chinese researchers develop unmanned system for tunnel
rescue

How India is building its first undersea tunnel for Mumbai-
Ahmedabad bullet train

Incredible new £107m motorway through major tunnel in Eu-
ropean country | Slovakia

Exploratory tunnel complete at Coire Glas | UK

Critical Sydney Water infrastructure upgrade underway |
Australia
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https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=11161&userid=13802&mailid=551
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https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=11170&userid=13802&mailid=551
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=11179&userid=13802&mailid=551
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=11179&userid=13802&mailid=551
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=11188&userid=13802&mailid=551
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=11188&userid=13802&mailid=551
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=11197&userid=13802&mailid=551
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=11197&userid=13802&mailid=551
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=11206&userid=13802&mailid=551
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=11215&userid=13802&mailid=551
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=11215&userid=13802&mailid=551

$590m contract awarded for Jurong Lake District MRT station
and tunnels, work to start in Q4 | Singapore
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www.geosyntheticssociety.org

News

MID-YEAR MESSAGE TO MEMBERS August 1, 2024

Dear IGS Colleagues, I hope this message finds you well as
we have passed the mid-year point of 2024. It's been good
to see the Read More »

10 Questions With... Alberto José Pérez Zarco August 5,
2024

The IGS welcomed its newest Chapter earlier this year — IGS
Guatemala. Here, its Vice President Alberto José Pérez Zarco
shares the journey to ratification, reveals Read More »

Watch: 'Two For A Few’ With IGS Engineers Victor Pi-
mentel and Vinicius Benjamim August 6, 2024

Sustainability as a game-changer for geosynthetics invest-
ment in Latin America is discussed in the latest ‘Two for a
Few’ video. Victor Pimentel, Past President of Read More »

IGS Foundation Grants Boost Young Members’ Learn-
ing August 12, 2024

Travel grants provided by the IGS Foundation (IGSF) enabled
seven young engineers to attend the prestigious 5th Geo-
Americas conference in Toronto, Canada. The IGSF is Read
More »

IGS Accredits Geotechnical Frontiers Conference Au-
gust 15, 2024

The IGS has secured a host of benefits for members after
endorsing one of the industry’s premier conferences on geo-
technical engineering. The Geotechnical Frontiers conference
Read More »

Watch: ‘Two For A Few’ With Edoardo Zannoni And
Michel Julien August 20, 2024

Environmental sustainability in mining is discussed in the lat-
est ‘Two for a Few’ video series. IGS Vice President Edoardo
Zannoni caught up with Michel Julien, Read More »

10 Minutes With... Sam Allen August 22, 2024

Reinvigorate your knowledge about the IGS as President Sam
Allen launches the first of our new ‘10 Minutes With..." video
series. The new resource is Read More »

(G- -0

*THE BRITISH -

GEOTECHNICAL
ASSOCIATION

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

Earthworks 2025 Conference - Pre-announcement of the Call
for Abstracts 09.08.2024

The BGA is pleased to announce that their 4th Biennial Con-
ference in 2025 will be on the subject of Earthworks. The
conference will be held at the University of Birmingham on
16 and 17 September 2025. The Call for Abstracts will open
in September 2024 Read More
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GEO-
INSTITUTE

KaTepiva ZimtonoUAou
Ziotopoulou and Nagarajan nominated G-I board

The Geo-Institute Board of Governors has nominated
Katerina Ziotopoulou, Ph.D., P.E., M.ASCE and Lucky
Nagarajan, A.M.ASCE, to join the G-I Board for a term
beginning in October 2024.

Katerina Ziotopoulou is an Associate Professor in Civil and
Environmental Engineering at the University of California at
Davis (UC Davis), and a licensed Professional Engineer in the
State of California. Prior to joining UC Davis, she served on
the faculty at Virginia Tech. She received her PhD (2014) and
MS (2010) degrees in Civil Engineering from UC Davis, and
her undergraduate 5-year diploma degree in Civil Engineer-
ing from the National Technical University of Athens, Greece
(2007).

Dr. Ziotopoulou specializes in geotechnical earthquake engi-
neering with an emphasis on investigating ground failure due
to earthquake-induced liquefaction and cyclic softening, and
its mitigation. She combines the development of advanced
numerical tools with multiscale experimental methods, the
establishment of validation protocols that connect the two,
and the upscaling to system-level analyses of case histories
accounting for the spatial variability of soil deposits. She is a
faculty advisor in the Center for Geotechnical Modeling of UC
Davis, a national shared-used centrifuge facility under NHERI
(Natural Hazards Engineering Research Infrastructure).
Funding for her research has come from federal, state, and
industry sources, including a CAREER Award from the Na-
tional Science Foundation in 2020. Her research outcomes
have significantly impacted both research and practice and
have been adopted in hundreds of projects worldwide. One
of Katerina’s key educational and professional development

contributions is her sustained and dedicated dissemination of
state-of-the-art models and approaches for dynamic numer-
ical modeling of soil and soil-structure systems. She is pas-
sionate about teaching and mentoring and has successfully
maintained a steady line of funding related to enhancing the
mentoring of underrepresented students in engineering,
mentoring women through career transitions, and addressing
the unique challenges faced by first-generation graduate and
international students.

Katerina Ziotopoulou is the recipient of the 2021 Arthur Casa-
grande Professional Development Award of ASCE, the Na-
tional Science Foundation CAREER Award, the 2024 Interna-
tional Society of Soil Mechanics and Geotechnical Engineer-
ing’s TC203 Young Researcher Award, and the 2024 U.S. Uni-
versities Council on Geotechnical Education & Research
(USUCGER) Early Career Educator Award. At UC Davis, she
has been honored with a Graduate Program Advising and
Mentoring Award (2023) and an Excellence in Teaching
Award (2022). She is an Associate Editor of the ASCE Journal
of Geotechnical & Geoenvironmental Engineering, and an Ed-
itorial Board Member of Computers and Geotechnics and the
Canadian Geotechnical Journal. She is also serving on the
Advisory Board of the DesignSafe NHERI Cyberinfrastructure.
She has chaired the EERI Student Awards Committee, and
the 2021 EERI Annual Meeting. Within ASCE, she was a mem-
ber of the Organizing Committee of GeoCongress 2022 and
later served as the Technical Co-Chair of GeoCongress 2024.
She has been a member of the Soil Dynamics and Earthquake
Engineering Committee since 2014 and of the Innovative
Technologies and Tools in Geotechnical Engineering Commit-
tee since 2022.

https://geoinstitute.org/news/ziotopoulou-and-nagarajan-
nominated-g-i-board
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Ma TiIg NaAaIdTEPEG KATAXWPNOEIG NEPIOCOTEPEG NANPOPOPIEG
pnopoUv va avalntnBoulv oTa nponyoupeva TeUXn TOU «ne-
pI03IKOU>» Kal OTIG NAPATIOEPEVEG 10TOOENIDEG.

40 Zuvedplo ®payuaTwy kal TapieuTnpwy, 10 kail 11 ZenTep-
Bpiou 2024, ABriva, www.gcold-conference.gr

ISIC 2024 4th International Conference of International So-
ciety for Intelligent Construction, 10 - 12 September 2024,
Orlando, United States, www.is-ic.org/conferences/2024-
isic-international-conference

International Symposium on Dams and Earthquakes, 7th
Meeting of the EWG, 12 -13 September 2024, Athens,
Greece, link.

GROUND ENGINEERING SUSTAINABILITY, 18 September
2024, London, United Kingdom, https://sustainabil-
ity.geplus.co.uk/sustainability2024/en/page/home

NGM 2024 19th Nordic Geotechnical Meeting, 18th - 20th of
September 2024, Goéteborg, Sweden, www.ngm?2024.se

ISRM International Symposium 2024 and 13th Asian Rock
Mechanics Symposium (ARMS13), 22 to 27 September 2024,
New Delhi, India, https://arms2024.org

IS-Grenoble 2024 Geomechanics from Micro to Macro, Sep-
tember 23-27, 2024, Grenoble, France, https://is-greno-
ble2024.sciencesconf.org

International Symposium on Dams and Earthquakes, 7th
Meeting of EWG, September 25-27, 2024, Athens,

www.eemf.gr

92nd ICOLD Annual Meeting & International Symposium on
Dams for People, Water, Environment and Development,
29th September - 3rd October, 2024, New Delhi, India,
www.icold2024.org

The 4th International Symposium on Risk Assessment and
Sustainable Stability - Design of Slopes (ISRASSDS-Toronto
2024) September 29-October 4, 2024, Toronto, Canada
http://www.icgdr.com/Home/Detail/87

5th European Conference on Physical Modelling In Geotech-
nics, 02 to 04 October 2024, Delft, Netherlands,
https://tc104-issmge.com/ecpmg-2024

XVIII African Regional Conference on Soil Mechanics and Ge-
otechnical Engineering, 06 + 09 October 2024, Algiers, Alge-
ria, https://algeos-dz.com/18ARC.html

Beyond a Tunnel Vision, October 16th, 2024, Antwerp, Bel-
gium, https://beyondatunnelvision.eu

RMCC2023 1st International Rock Mass Classification
Conference “Rock Mass Classification meets the Challenges
of the 21st Century”, 30-31 October 2024, Oslo, Norway,
www.rmcc2024.com

CEES2024 1st International Conference on Civil and Environ-
mental Engineering for Resilient, Smart and Sustainable So-
lutions, 3 - 5 November 2024, AL-Khobar, Saudi Arabia
https://cees2024.org/

PANAMGEO CHILE 2024 17th Pan-American Conference on
Soil Mechanics and Geotechnical Engineering, 12-17 Novem-
ber 2024, La Serena, Chile, https://panamge-ochile2024.cl

CouFrac 2024 The 4th International Conference on Coupled
Processes in Fractured Geological Media: Observation, Mod-
eling, and Application, November 13-15, 2024, Kyoto, Japan,
https://www.ec-convention.com/coufrac2024/

30 Aigbveg Suvedpio Apxaiag EAAnVIKAG kal BulavTivig Te-
XVvoAoyia, 19-20-21 NoepBpiou 2024, ABriva, www.edabyt.gr

ICTG 2024 5th International Conference on Transportation
Geotechnics 2024 “Sustainable and Evolving Technologies for
Urban Transport Infrastructure”, 20 - 22 November 2024,
Sydney, Australia www.ictg2024.com.au

ICOMOS TheoPhilos ISC Conference Authenticity from a Eu-
ropean Perspective: 30 Years of the Nara Document on Au-
thenticity November 28-29, 2024, Thessaloniki, Greece,
https://theophilos.icomos.org

Geotechnics for Sustainable Infrastructure, 28-29 November
2024, Kathmandu, Nepal, https://geomandu.ngeotechs.org

4th Asia-Pacific Conference on Physical Modelling in Geotech-
nics ACPMG 2024, 11 - 13 December 2024, Abu Dhabi,
United Arab Emirates

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

PMGEC LEBANON 2025 Pan Mediterranean Geotechnical En-
gineering Conference 2025, April 28 — 30, 2025, Phoenicia
Beirut IHG, Lebanon https://pmgec-leb.com/

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

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

World Tunnel Congress 2025 “Tunnelling into a sustainable
future - methods and technologies”, 9-15 May 2025, Stock-
holm, Sweden, www.wtc2025.se
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— GeoAsIas

BRISBANE, AUSTRALIA
10 - 13 June 2025

)

¢
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8th Asian Conference on Geosynthetics
10-13 June 2026, Brisbane, Australia
https: eoasia8.or

With great excitement, we extend our invitations to you for
the upcoming GeoAsia8 conference, scheduled to take place
in the vibrant city of Brisbane, Australia, from 10 - 13 June
2025. As proud hosts, the Australasian Chapter of the Inter-
national Geosynthetics Society (ACIGS) welcomes you to this
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international gathering that stands as the 8th Asian Confer-
ence on Geosynthetics (GeoAsia8).

The conference’s primary mission is to delve into the multi-
faceted dimensions of geosynthetics. Our focus encom-
passses the applications of geosynthetics in civil and geo-
technical engineering, with a special emphasis on research
and development. The profound impact of geosynthetics res-
onates throughout the design and construction of reinforce-
ment, hydraulics, stabilisation and barrier systems, and be-
yond, propelling scientific advancement to unprecedented
heights.

Australia has emerged as a vibrant hub of geosynthetics in-
dustry, and Brisbane, with its fusion of cultural richness, in-
novation, and natural splendour, serves as an ideal back-
drop for this gathering of minds. Beyond the intellectual ex-
change of the conference, the captivating spirit of Brisbane
promises an enriching experience for all attendees.

We eagerly anticipate your presence at GeoAsia8 in Brisbane,
where we will collectively chart new frontiers in geosynthet-
ics, laying the foundation for future breakthroughs. Your in-
valuable contributions and insights will propel our field to-
ward a future brimming with possibilities. The connections
and collaborations that are bound to flourish during this event
fill us with anticipation and excitement.

The GeoAsia8 2025 Program will be made up of talks and
abstract presentations that focus on a range of GeoSynthetic
themes, included below:

T1 - Sustainability with Geosynthetics

T2 - Geosynthetics Properties and Testing

T3 - Soil-Geosynthetic Interaction

T4 - Durability and Long Term Performance

T5 - Reinforced Walls and Slopes

T6 - Basal reinforced Embankments, GEC, piles and shal-
low Foundations

T7 - Seismic design with geosynthetics

T8 - Unpaved and paved roads

T9 - Railways and other Transportation Applications

T10 - Landfills and remediation of contaminated sites

T11 - Filtration and Drainage

T12 - Erosion Control and coastal applications

T13 - Hydraulic applications: canals, reservoirs and dams

T14 - Innovative materials and technologies

T15 - Design approaches and other applications

T16 - Case Histories

T17 - Mining applications

T18 - Tunnels and underground constructions

Contact Us

For all registration enquiries contact us at: register.ge-
oasia8@arinexgroup.com

For all program and general enquiries contact us at: ge-
oasia8@arinexgroup.com

Telephone: +61 2 9265 0700

(G- -0

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 - Imple-
menting the Energy Transition, 17-20 June 2025, Paris,
France, Kamelia Atefi-Monfared, catefi@yorku.ca

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

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

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

o3

LILLE 2025 15-18 September

Technical Challenges and Environmental Imper-
atives for the 21st Century
https://eurogeo8.or

EuroGeo 2025 is the 8th European Conference on Geo-
synthetics. This regional conference of the International Ge-
osynthetics Society (IGS) is held every four years. The con-
ferences connect researchers, civil engineers, infrastructure
professionals, and sustainability experts from around the
world to share technologies, design strategies, and innova-
tions with a special focus on beneficially impacting engineer-
ing in the European countries with geosynthetics.

The main theme of the Conference is: Technical Challenges
and Environmental Imperatives for the 21st Century. The
new challenges faced by construction professionals, environ-
mental concerns, innovation and risk management will be at
the heart of the discussions and presentations.

Almost 50 years after the first and historical International
Conference on Geosynthetics in 1977 on the Use of Fabrics
in Geotechnics in Paris, where two terms that have become

central to the field of geosynthetics: “geotextile” and “geo-
membrane” were established and 22 years after the 7th
International Conference on Geosynthetics (7 ICG) in Nice in
2002, the CFG French Chapter of IGS decided to welcome
you for the 3rd time in Lille for this 8th European Conference.

At the heart of Europe’s largest consumption area, Lille is a
welcoming and warm city. It is less than 60 minutes by TGV
from Paris, 35 minutes from Brussels and 80 minutes from
London.

The aim of the CFG French Chapter of IGS is to bring together
in a single group individuals and legal entities interested in
the development of geosynthetics in all fields, in particular
with regard to their production and distribution, the design
and engineering of structures incorporating these types of
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products, their prescription, implementation, research and
training.

This includes promoting the state of the art of using geosyn-
thetics, and encouraging research in the field of geosynthet-
ics. This 8th European Conference welcomes you in this spirit.

Topics

With over 50 years of their successful use, geosynthetics
have proved to be a sustainable equivalent to conventional
solutions. They are widely acknowledged and accepted. We
would like to pay attention to the correct use of geosynthetics
with respect to their design service life, functions, long term
performance and durability and with concern for environmen-
tal impact of the works.

Proposed conference sessions include:

Sustainability with Geosynthetics

Environmental performance

Circular economy

Natural Geosynthetics

Standardization, quality control and quality assurance

Geosynthetics properties and testing

Soil-Geosynthetic interaction

Durability and long-term performance

Innovative materials and technologies

10. Specific Geosynthetics applications

11. Filtration and drainage

12. Landfills and mining and remediation of contaminated
soils

13. Hydraulic applications: canals, reservoirs, dykes, and
dams

14. Polymeric, bituminous and clay barriers

15. Unpaved and paved roads, railways and other transpor-
tation applications

16. Embankments on soft soils

17. Basal reinforced embankments, geotextile encased col-
umns, piles and shallow foundations

18. Reinforced walls and slopes

19. Case histories

20. Physical and numerical models

21. Design approaches

22. Seismic design with Geosynthetics

23. Geosynthetics in engineering practice

24. Special session for Young Members

25. Geosynthetic Education Ideas Competition: All those in-
terested are invited to propose innovative “demonstra-
tors”, which could serve as a basis for educational labor-
atory work, at the engineering school level, to demon-
strate the multi-functional effectiveness of geosynthetics
associated with soils. The best proposals, in the form of
videos, will be presented at the Conference.

26. Field testing and monitorin

WoNOU AW E

Contact

CONFERENCE SECRETARIAT
Professional Congress Organizer
Claude Foubert « VERTCOM Agency
140bis rue de Rennes - 75006 PARIS
+33 (0)2 47 27 33 30
secretary@eurogeo8.org
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GEOTECH ASIA 2025 - GEOVADIS: The Future of Geotech-
nical Engineering, October 7th to 10th, 2025, Goa, India,
https://www.geotechasia.org

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

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

3 D

Eurock 2026
Risk Management in Rock Engineering -
an ISRM Regional Symposium
14-19 June 2026, Skopje, Republic North Mace-
donia

Contact Person Name
Prof. Milorad Jovanovski

Email jovanovski@gf.ukim.edu.mk

3

13th International Conference on Geosynthetics
(13 ICG)
13-17 September 2026, Montréal, Canada
www.13icg-montreal.org

The 13th International Conference on Geosynthetics (ICG)
2026, hosted by the North American Chapter of the Interna-
tional Geosynthetics Society (IGS-NA), is themed “Legacy,
Evolution & Revolution in Geosynthetics.” The theme reflects
the many transitions occurring in the field, in our shared re-
sponsibility to climate and society, and in how we respond to
the challenges and opportunities presented to us by these
transitions.

3
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International Symposium Preservation of Monuments & His-
toric Sitew, 16 - 18 September 2026, Athens, Greece
https://tc301-athens.com

i D

6th International Conference on
Information Technology in
Geo-engineering (6th ICITG)

13-16 October 2026, Oslo, Norway

The 6th International Conference on Information Technology
in Geo Engineering (6th ICITG) will be an arena to discuss all
topics related to the ongoing digital transformation in Geo-
Engineering. Case studies of IT in Geo-Engineering, integra-
tion of digital systems (Scan2BIM, BIM2FEM, etc.), bench-
mark datasets, information modelling, monitoring technology
and artificial intelligence are some of the key topics of the 6th
ICITG. It is organized under the auspices of the Joint Tech-
nical Committee 2 (JTC2) on “Representation of Geo Engi-
neering Data” of the Federation of International Geo-Engi-
neering Societies (FedIGS).

Organizer

Norwegian Geotechnical Institute, Graz University of Tech-
nology

Contact Information
Contact person: Georg Erharter

Email: georg.erharter@ngi.no
Email georg.erharter@ngi.no

o3 D

ARMS14
14th Asian Rock Mechanics Symposium -
ARMS14, an ISRM Regional Symposium
22-26 November 2026, Fukuoka, Japan

Contact Person Name

Yasuhiro Mitani mitani@doc.kyushu-u.ac.jp
Telephone +81 92 8023399

Address 744, Motooka, Nishi-ku Fukuoka Japan

(G- -0

16th International Congress on Rock Mechanics
Rock Mechanics and Rock Engineering
Across the Borders
17-23 October 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:

¢ 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

e Rock dynamics

e Coupled processes in rock mass

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

¢ Rock mechanics for renewable energy resources

¢ Geomechanics for sustainable development of energy and
mineral resources

¢ New frontiers & innovations of rock mechanics

e 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

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

e 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.
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An interesting landslide mechanism from
Iceland

A landslide at Skidaskalinn in Hveradalir, Iceland in
July was triggered by a combination of heavy rainfall
and geothermal activity.

Iceland Monitor has a very interesting article about a small
landslide that occurred during heavy rainfall On 13 to 14 July
2024 on the southeastern side of Skidaskalinn in Hveradalir,
Iceland. This image shows the site and the landslide:-

The 13 - 14 July 2024 landslide at Skidaskalinn in Hverada-
lir, Iceland. Image by Eggert J6hannesson via mbl.is.

The landslide has exposed a hot spring — note the steam
shown in the image above. The failure was triggered during
a period of heavy, but not exceptional, rainfall. The landslide
has been investigated by Prainn Fridriksson, a geologist
working for Reykjavik Energy, in collaboration with Iceland
GeoSurvey (ISOR), the Icelandic Met Office and Efla Engi-
neering.

Their work suggests that the geothermal activity has weak-
ened the soil above the spring - this is very probable. As an
aside, in Nepal, we often see landslides at locations known
locally as Tatopani, which translates as “hot water” (see this
example as a case in point). Landslides are more frequent in
these areas in part because of the weathering of the soil and
rock caused by the geothermal activity.

In the Iceland example, the rainfall then saturated the soil,
but the presence of steam increased the pore water pres-
sures, triggering the failure.

Unroofing the spring would have led to a rapid release of the
pressure, which resulted in the weathered soils and regolith
being ejected onto the surrounding terrain.

(Dave Petley / THE LANDSLIDE BLOG, 9 August 2024,
https://eos.org/thelandslideblog/iceland-geothermal-land-
slide-1)

@

The 7 August 2024 Pedersen Lagoon landslide
and tsunami

A c.2 million cubic metre landslide occurred on a rock
slopes above Pedersen Lagoon in Alaska, USA, trig-
gering a local tsumani that was up to 17 m high.

At about 5 am local time on 7 August 2024, a large landslide
occurred on the rock slopes above Pedersen Lagoon in
Alaska, triggering a local tsunami. Whilst this major event is
lower profile than one might have expected (I cannot find any
news stories about it), the USGS has been quietly putting
together a range of fantastic resources about the event. Ra-
ther than replicating them, I will simply sign post to them.

First, there is a very good gallery of image about the event,
which includes this image by Jeff Pedersen of Alaska Wildland
Adventures:-

The source and upper track of the Pedersen Lagoon land-
slide. Photo taken on 9 August 2024, courtesy of Jeff Peder-

sen of Alaska Wildland Adventures, via the USGS.

The exposed rock surface shows a large part of the source
area - this is an existing plane of weakness — and there is an
element of wedge failure here.

Second, the USGS has put together a very nice page that
summarises the dynamics of the landslide. It notes that the
estimated initial volume was 2 million m3, occurring in a
flysch unit. The tsunami that was generated had an initial
height of 17 metres, although this reduced to about a metre
along the lagoon. A large area was inundated, but there were
no human casualties and little damage in this sparsely popu-
lated area.

The seismic data indicates that a seiche occurred.

The National Park Service also has a news item about the
landslide.

Planet Labs has captured beautiful imagery of this site. The
image below, from 19 August 2024, shows the aftermath of
the landslide and the tsunami:-
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Satellite image of the aftermath of the 7 August 2024
Pedersen Lagoon landslide and tsunami in Alaska. Image
copyright Planet Labs, used with permission. Image dated

19 August 2024.

And below is an image compare with one collected on 19 July,
before the event:-

I have placed a marker at the approximate crown of the land-
slide, situated towards the northwest corner of the image.
The initial track is towards the southwest, then curving to the
southeast to enter the fjord. Note the extensive erosion of
vegetation and soil along the flanks of the lagoon, particularly
to the lower lying east end.

Of course this is just the latest in a series of large landslides
in Alaska in recent years, underlying the dynamic nature of
the landscape in this area. Landslide generally occurring in
the spring and summer.

Reference

Planet Team (2024). Planet Application Program Interface: In
Space for Life on Earth. San Francisco, CA.
https://www.planet.com/.

(Dave Petley / THE LANDSLIDE BLOG, 22 August 2024,
https://eos.org/thelandslideblog/pedersen-lagoon-landslide-
1)
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Megatsunami risk on the rise as glacial melt
drives landslides

Geoscientists studying 200m-high wave that hit
Greenland coast last year warn of potentially disas-
trous impact

Greenland’s glaciers and permafrost are melting at an accel-
erating rate because of global climate change. Photograph:
Luis Leamus/Alamy

Just under a year ago, the east coast of Greenland was hit by
a megatsunami. Triggered by a large landslide entering the
uninhabited Dickson Fjord, the resulting tsunami was 200
metres high - equivalent to more than 40 double-decker
buses.

Luckily no one was hurt, though a military base was oblite-
rated. Now analysis of the seismic data associated with the
event has revealed that the tsunami was followed by a stand-
ing wave, which continued to slosh back and forth within the
narrow fjord for many days.

Angela Carrillo Ponce from the German Research Centre for
Geosciences in Potsdam, analysed the seismic data, recorded
at earthquake monitoring stations more than 3,000 miles
(5,000km) away, and found signals persisting long after the
16 September 2023 landslide event.

Using satellite images and computer modelling, Ponce and
her colleagues were able to confirm the presence of a stand-
ing wave of about 1 metre in height which lasted for more
than a week.

Their findings, published in The Seismic Record, warn that
climate change is accelerating the melt of Greenland’s glaci-
ers and permafrost, increasing the chance of landslides and
subsequent megatsunamis.

Smaller events have been observed a number of times in re-
cent years, such as the rock avalanche into western Green-
land’s Karrat Fjord in 2017, which triggered a tsunami that
flooded the village of Nuugaatsiaq, destroying 11 houses and
killing four people.

(Kate Ravilious / News The Guardian, Fri 23 Aug 2024,
https://www.theguardian.com/science/arti-
cle/2024/aug/23/megatsunami-risk-on-the-rise-as-glacial-
melt-drives-landslides)

The 16 September 2023 Greenland Megatsu-
nami: Analysis and Modeling of the Source and
a Week-Long, Monochromatic Seismic Signal

Angela Carrillo-Ponce; Sebastian Heimann; Gesa M.
Petersen; Thomas R. Walter; Simone Cesca; Torsten
Dahm

Abstract
On 16 September 2023, a cascade of events occurred in East

Greenland, involving a large tsunami that hit a military unit.
Here, we use seismic waveform data recorded on regional to
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global scales and compare to high-resolution satellite images
to learn about the cascade of events. We find two distinct
seismic signals and develop a conceptual and physical model
explaining the observations: initially, the high-energy seismic
signals (0.02-0.06 Hz) occurred, followed by an over one-
week-long monochromatic signal (0.0109 Hz) recorded even
at 5000 km distance. Our single force (SF) inversions char-
acterize both an initial rockslide and the one-week-long seiche
oscillation processes. The rockslide signal is well reproduced
by west and downward SF, with an orientation consistent with
observations on satellite imagery. The amplitude decay of the
week-long oscillation, stacked at three teleseismic arrays, is
fitted with a damped oscillator model. Using a simple analyt-
ical model of water seiching in a narrow fjord, we can explain
the force direction and frequency consistent with the results
from SF inversion.

Station SCO.LHZ {displ.}
m%mw Mm

’ 0.02-0.06 Hz
‘l""‘/‘\l |)( s

Unfiltered

{

11111

& -20.

Stacks of arrays (1 week)
Grourd velodty {mis)

Figure 1. Seismic observations at regional and teleseismic
distances. (@) Regional seismic stations that recorded both
long- (LP) and very-long-period (VLP) waveforms were used
for source inversion. (b) Example of waveform records at
the closest station SCO (red triangle in panel a), vertical
component, unfiltered (top), band-pass filtered between
0.02 and 0.06 Hz (center), and 0.008-0.012 Hz (bottom).
(c-e) Three arrays at teleseismic distances, see inset in
panel (a) for array locations. (f-h) The stacked waveform
records show the one-week-long VLP oscillation. Note that
Love waves (transverse components) are shown for the
southwest array, and Rayleigh waves (vertical compo-
nents) are shown for the southeast and northwest arrays.

(The Seismic Record (2024) 4 (3): 172-183. August 08, 2024
https://doi.org/10.1785/0320240013)
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ENAIAG®EPONTA -
2EI2MOI &
ANTIZEIZMIKH
MHXANIKH

MoU BpiokovTal Ta evepya pryHara tng EAAadag

Wneiakog XapTng npooBacipgog o€ OAouG, HE OAa Ta
PAYHATA TNG XWPAG Kl TA XAPAKTNPIOTIKA TOUG

«®OBOG yia HeYAAO OEIOHO oTNV ATTIKN». «Avnouyia ogiopo-
AOywV yia véo peyalo ogiopd». AQBovol o1 TITAOI TO TEAEUTAIO
31a0TNHa oTa NAEKTPOVIKA KUpPiwG PHEda nou unovoolv OTI &-
nikeIrar Jeyalog OEIOPOG oTov €AAAdIKO XWpo. Ta oevapia
qaiveral va nupodoTei Kal n «oelodIkn danvoia» («O EykéAa-
do¢ palelel evépyela» ONWG ypdgeTal), aAAa kal ol JOVNOEIG
ONWG auTrn To anoyeupa, Tng Tagng Twv 5,2 pixTep avoixTtd
TnG Maudou, Nou WOTO0O £YIVE APKETA alodnTn oTnv KpnTn.
(Meyahog ogIop0G NAvVTWG BewpeiTal Kanoiog avw Twv 6 pi-
XTEP.) «H TpouokpaTia Tou Kolvou gival éva Povigo npoBAnua
nou avTIMETWNIfoupe» ava@épel HIAWVTAG otnv «K» o kaén-
ynTng ®uoikng AiIBdopaipag, eiopoAloyiag & EQapuoouEvng
Few@uaoikng oto AMO KwoTtag Nanalaxog.

S€ JIa XWpa We Evrovn OelopikOTNTa OAa auTd npokalolv a-
vnouyia. «AugTuxwg avanapdayovTtal and Ta Méoa dkpita. Oa
deiTe Jia TEAEiwG aTekunpiwTn €idnon o€ €va odIT va ava-na-
pdayeTal autouaia and dekadeg alAa. Eivai eva olyxpovo ¢ai-
VOHEVO NOU PAAIOTa eMISEIVOVETAl 600 NAgl apoU OAo Kal ne-
pPIO0OTEPA OAIT UNOXPEWVOVTAl OTN Ypnyopn avadnuoaicuon,
KATI 0TO onoio dev €xel Bpebei kanoia andvrnon». =TIG NEPIC-
OOTEPEG NEPINTWOEIG, A€l 0 K. Manafdyog, o TITAOG apkei. «Ta
nepioodTepa dnuooielpara Kavouv Adyo via au&nuévn oel-
ouIkn avnouyxia otnv EAAGda kai and katw dev ypd@pouv ano-
AUTWG TinoTa. Eival TeAeiwg weudeig 16n0eIg, Xwpic kapia Ba-
puTNTa». MNa Tov idlo paiioTra, oxI Hovo dev undapxel avnouyia,
avTiBeTa unapxel OEIOHIKA... nouXia. «Ano Tnv nepiodo '20-
‘21, nou eixape peydAoucg osiopoug os TUpvaBo, =apo, Apka-
Aoxwp! €xOUME NEPACEl O€ [ia nepiodo Xwpig 1diaiTepn oel-
guIKn dpaoTnpioTnTa». ®aivopevo andAuTa QUCIOAOYIKO.

OgoVv agopd Tov oNUEPIVO OEIoUO aTnV KprTn, o OEIoHoAdYoOI
TnpoUV yia TNV @pa oTdon avapgovig NPoKEINEVOU VA OUYKEV-
TPWOOUV NEPICTOTEPA CTOIXEI.

Mapad TIG oIprVeG NAvTwg Twv fake news, n eNICTAKUN NPOXW-
pa. STov «a€pa» BpiokeTal NAEOV WnN@IAakog XapTng e OAa Ta
priyuaTa Tng EAAAdAg kal Ta XapakTnpIioTIKA TOUG, Nou npoe-
Toipale Ta TeheuTaia duo Xpovia n EAAnvikr Apxr FewAoyikwv
kal MetaAAeuTikwv Epeuvav (EAMTME) pe oToixeia ano To Mew-
duvapiko IvoTitoUTo, Ta MavenioThuia ABnvav, AMNO kai Ma-
Tpag kal To EAKE®E, und tnv enonteia/cuvToviouo Tou OAZM

(Opyaviopdg AvTiosiopikoU Zxediaopol kal MpooTtaciag). O
XapTnG, oUPPWva Pe Ta 00a €ine otnv «K» o yewAdyog Tng
EAIME AnunTtpng MFraAavakng, €xel autn Tn oTiyun 5.500 ava-
YPa®eg oTov eAAAdIKO Xwpo. «Mpocoxn o aplBuog auTtog oev
TauTileTal Ye Tov apiBuod Twv pnyNaTwv yiaTi yia napadsiypa
€va priyda 40.000 xIAlopETpwY pnopei va €xel 10 avaypa-
PEC».

ST0 XapTn, TOV onoio o kaBévag punopsi va enioke@Oei aTn os-
Aida activefaults.eagme.gr, diakpivovTal priyyaTa He KOK-
KIVO, HE KITPIVO Kal HE WP XpWHa. S adpeG YPAUMEG, HE OB
XpWHa napouacialovral Ta AEyOUEVA «OEICKIKA prlyMNaTa» auta
dnAadn nou anodedelypéva oxeTifovTal e €vav f NepIoooTE-
poug anod €vav CeIoPoUG oTNV gvopyavn n 10Topikr nepiodo
(gival Ta nAfov «enikivduva»), Je KOKKIVO XPWHA Ta «EVEPYA
priypaTta», dnAadr auta Ta onoia £XOUV NAPOUCIACEl HETATO-
nion TouAdyioTov pia popd kaTtd To AvwTepo MAsioTokaivo (Ta
TeAeuTaia 126.000 xpdvia nePinou) kal KATA CUVENEIA PMNOPEi
Va anoTeA€oouv nnyn MEAAOVTIKOU OEIOHOU, Kal PE KiTPIVO
XPWHa Ta «duvnTikA evepyd priyuata», autd rnou €xouv Xa-
pPaKTNPIOTIKG nou Bupilouv evepyd pryuaTa (€xouv dpaoTn-
pionoinBei TouAdyioTov pia @opd kaTta Tn didpkela Tou TeTap-
Toyevoug, Ta TeAeuTaia 2.600.000 £tn).

«Méxpl ONUeEPa €xel Yivel oUOTNUATIKN DOUAEIG KAl ApKETA €-
vepyd priyHaTa €xouv anokaAuBsi», Aéel o k. Manafaxog. «O
OAZIM nApe TNV NpwToRoUAid va CuCTNKATOMOINCEI AUTH TN
yvon Kal va Tnv avanTtu&el. AuTh n Bdon dedousvwv eival
Mia npwTn npoonadeia va doUUE o€ €va XApTn TI EEPOUNE Kal
TI Oev E€poupe». Onwg dieukpivileTal o Xaptng 6a sival duva-
MIKOG, oUuVeEXWG Ba enikalponoleital kal 8a epunAouTileTal.

Tov xaptn dev Ba cupBouAelovTal OUWG MOV Ol CEIGHOAGYOI.
«Exel JeydAn onpacia n npocBacn otn Baon dedopévwv ano
noAITIkoUG pnxavikoUg, NoAgodopoug, Anydoug nou xpeialov-
Tal AQUTEG TIG NANPOPOPIES Yia KABE €idouG HENETEG. Aev gival
duvaTdv va xwpobeTnBei UWNANG eNikivEUVOTNTAG £pY0 NAVW
o€ evepyO priyHd, o€ pnyHa dnAadr nou €xel SWOEl 1 Unopei
va dWaoel OeIoPoUGg oTo epXOHEVO BlaoTnpa. Av XwpoBeToUv-
Tav yia napdadeiypa Xwpog UYEIOVOUIKNG TAPNG anoppINPaToV
o€ TETOI0 onueio Ba ATAv KAKIOTN NPAKTIKA KABWG undapxel
nieavoTnTa va diappayei To oTPWHA NoU AnoTPENEl OTA UMO-
AgippaTa va ndve ota BabuTepa oTpwHaATa Tou £5APOUG. Av-
TioToixa Oev €ival duvaTov va KATAOKEUAOTEl €KEi VOOOKO-
peio». Xproiun ival n Baon dedopévwyv acpai®g Kal yia Tnv
XApa&n avTioEIoPIKAG MNOAITIKAG.

Mapd Tnv ouvexn €peuva, NoAAd anod Ta evepyd priyyara a-
kOua dev Ta yvwpiloupe. «Ta WeydAa pryupdrta sival yéoa
(0.0. oT0o XapTn). Ta HIKPOTEPA OUWG, 18iwG auTa aTo BaAacoi-
0 XWpo anoTeAoUv npoBAnua, yiati noAAd dev gTavouv oTnv
eni@aveia. O Balacoiog XwPog gival NoAU dUOKOAOG OTNnV €-
peUVA. YNAPXOUV MEPIOXEC HE TEPAOTIA KEVA KAl DUOTUXWG HE
TNV Kpion &puyav and Tnv EAAGda ol eniotroveg nou 6a Ta
HJeAeToUoav OAa auTa».

(Niva Navvapou / H KAGHMEPIMH, 28.08.2024,
https://www.kathimerini.gr/society/563192197/poy-
vriskontai-ta-energa-rigmata-tis-elladas)
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Erosion suspected in collapse of Utah's popular
Double Arch rock formation

Erosion suspected in collapse of Utah's popular Double Arch
rock formation

A beloved and unique geologic feature in Utah's Glen Canyon
National Recreation Area is no more following the collapse
this week of the Double Arch sandstone formation in Utah,
U.S. parks officials have confirmed.

Erosion is the suspected culprit in Thursday's collapse of the
arch -- a hole formed in the 190-million-year-old sandstone
rock situated along Lake Powell, the National Parks Service
announced.

The formation was sometimes referred to as the Toilet Bowl,
the Crescent Pool and the Hole in the Roof.

No one was hurt during the collapse at Rock Creek Bay, Utah,
located about 300 miles east of Las Vegas.

The Double Arch has been subject to spalling and erosion
from weather, wind and rain since its formation in the late
Triassic to early Jurassic periods.

Changing lake water levels and the effects of wave action are
also suspected of contributing to the ultimate collapse of the
arch, according to Glen Canyon National Recreation Area Su-
perintendent Michelle Kerns.

"This event serves as a reminder of our responsibility and
need to protect the mineral resources surrounding Lake Pow-
ell," she said. "These features have a life span that can be
influenced or damaged by manmade interventions.

"While we don't know what caused this collapse, we will con-
tinue to maintain our resource protection efforts on Lake
Powell for future generations to enjoy. Please enjoy our re-
sources but leave no trace," Kerns said.

(Don Jacobson / TERRA DAILY NEWS ABOUT PLANET EARTH
Aug 10, 2024, https://www.terradaily.com/reports/Ero-
sion suspected in collapse of Utahs popular Dou-

ble Arch rock formation 999.html)
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1. Introduction

Groundwater resources form important reservoirs widely ex-
ploited for domestic, agricultural, industrial and tourist needs
(Villholth, 2006; Custodio, 2010). However, coastal aquifers
remain exceptionally vulnerable to salinization due to a vari-
ety of natural and anthropogenic factors (Mastrocicco and
Colombani, 2021). As a hydrogeologist and Ph.D. candidate
in Geology, my research focuses on the assessment of hy-
drogeochemical processes inducing groundwater salinization
in coastal regions under climate change. My experiences in
this area have enabled me to understand the complexity of
the processes involved in the salinization of coastal ground-
water and the challenges involved in developing sustainable
management strategies to mitigate its impacts. In this paper,
I will outline the sources and mechanisms of groundwater
salinization in coastal regions, and the implications of these
processes for water resource management.

2. The Sources, Mechanisms, and Implications of
Coastal Groundwater Salinization

The salinization of coastal groundwater is a complex process
that is influenced by various factors such as seawater intru-
sion, anthropogenic activities, and climate change. Seawater
intrusion is the primary cause of salinization, resulting from
the movement of seawater into the coastal aquifer due to
over-pumping, excessive groundwater abstraction, and sea-
level rise caused by climate change (Santos et al., 2014).
Anthropogenic activities such as agricultural practices, ur-
banization, and industrial activities can also contribute to sal-
inization by introducing pollutants and contaminants into the
coastal groundwater system. Furthermore, groundwater sal-
inization arises from complex hydrogeochemical processes,
namely cation exchange, mineral dissolution, and redox re-
actions. Cation exchange occurs when saltwater infiltrates
the aquifer, displacing the existing freshwater cations with
salt cations. This exchange of cations leads to an overall in-
crease in the salinity of the groundwater. Mineral dissolution
is another key process in groundwater salinization. When
saltwater comes into contact with minerals such as gypsum
and halite, it dissolves them, releasing their constituent ions
into the water. Additionally, redox reactions, like the oxide-
tion of organic matter, can also contribute to the increased
salinity of groundwater.

The salinization of coastal aquifers has significant conse-
quences for water security and human well-being. It leads to
the degradation of freshwater resources, making them un-
suitable for human consumption and agricultural use. This, in
turn, can have negative impacts on food security and lively-
hoods, particularly for coastal communities that depend on
groundwater for their daily needs.

Mitigating the salinization of coastal groundwater requires
sustainable water management strategies that take into ac-
count the complex hydrological, hydrogeological, and geo-
chemical processes involved in coastal aquifer systems.
These strategies should be based on a thorough understand-
ing of the aquifer's physical and chemical characteristics, as
well as its response to climate change.

3. Conclusion

The salinization origin of coastal groundwater under climate
change and anthropogenic activities is a looming threat to
water security in the era of climate change. Addressing this
challenge requires a holistic approach that considers the
complex interactions between natural and human systems.
Addressing the issue requires a coordinated effort by govern-
ments, local communities, and scientists to understand the
origins of salinization and develop appropriate mitigation
strategies. By pushing the boundaries of what is possible and
rallying the collective will to drive change, we can forge a new
path towards water security, one that inspires and
captivates the world.
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Stone Age builders had engineering savvy, finds
study of 6000-year-old monument

A survey of the Dolmen of Menga suggests that the
stone tomb’s Neolithic builders had an understanding
of science.

Archaeologists used laser scans and diagrams from earlier
excavations to investigate the construction of the Dolmen of
Menga. Credit: Cavan Images/Getty

The Neolithic farmers and herders who built a massive stone
chamber in southern Spain nearly 6,000 years ago possessed
a good rudimentary grasp of physics, geometry, geology and
architectural principles, finds a detailed study of the site.

Using data from a high-resolution laser scan, as well as un-
published photos and diagrams from earlier excavations, ar-
chaeologists pieced together a probable construction pro-
cess for the monument known as the Dolmen of Menga. Their
findings, published on 23 August in Science Advances?, reveal
new insights into the structure and its Neolithic builders’
technical abilities.

The dolmen pre-dates the main stone circle at Stonehenge in
the United Kingdom by about 1,000 years, but the construc-
tion process described in the study would have involved sim-
ilar techniques and demanded a similar level of engineering.

“These people had no blueprints to work with, nor, as far as
we know, any previous experience at building something like
this,” says study co-author Leonardo Garcia Sanjuan, an ar-
chaeologist at the University of Seville in Spain. “And yet,
they understood how to fit together huge blocks of stone”
with “a precision that would keep the monument intact for
nearly 6,000 years”.

“There’s no way you could do that without at least a basic
working knowledge of science,” he adds.

Super-solid structure

To construct the dolmen, its builders transported 32 giant
stone blocks from a quarry around one kilometre away and
used them to form the walls, pillars and roof of a massive
chamber measuring around 28 metres long, 6 metres wide
and 3.5 metres high. The largest of these blocks, one of the
capstones that forms part of the roof, is 8 metres long and
weighs an estimated 150 tonnes. By comparison, the biggest
stone used to build Stonehenge weighs about 30 tonnes.

Transporting these huge slabs from the quarry to the site
without breaking them would have required particular care,
the researchers say, particularly with the soft sandstone used
for the roof. They suggest that this could have been done
using specially built wooden tracks to reduce friction as the
stones were dragged along, much as the builders of Stone-
henge are thought to have done.

The dolmen’s stones are fitted together with high precision,
suggesting that the people who built the tomb understood
principles of science and engineering. Credit: Album/Alamy

Another task that demanded precision and skill was finessing
the upright slabs into sockets carved 1.5 metres deep into
the bedrock. The laser scans revealed that the builders used
counterweights and ramps to move the uprights carefully into
the sockets, tilting them at precise, millimetre-scale angles.
The stones were carved into facets that meant they locked
against their neighbours when the weights and ramps were
removed.

“I've always been amazed by the engineering skills needed
to build this dolmen,” says Michael Parker Pearson, an ar-
chaeologist at University College London. “This paper reveals
just how precisely that has to have been done, with an ex-
traordinary eye on dimensions and angles. With such big
stones, they could not have afforded to make mistakes when
manoeuvring them into position. If even just one was a few
centimetres out, that would have been hard to correct once
an upright stone was set in its trench.”

Parker Pearson adds that the prehistoric engineers’ under-
standing of physics and geometry resulted in a ‘super-solid
monument’. “It’s the sort of thing we see at Stonehenge a
thousand years later, with the mortise and tenon joining of
uprights and lintels.”

But unlike Stonehenge, the Dolmen of Menga is in a seismi-
cally active, earthquake-prone area. Despite this, after nearly
6,000 years, the stonework is still snug and secure, says Gar-
cia Sanjuan. “These people really knew what they were do-
ing.”

doi: https://doi.org/10.1038/d41586-024-02776-w
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Early science and colossal stone engineering in
Menga, a Neolithic dolmen (Antequera, Spain)
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Abstract

Megaliths represent the earliest form of monumental stone
architecture. The earliest megalithic chambers in Europe ap-
peared in France in the fifth millennium BCE. Menga is the
oldest of the great dolmens in Iberia (approximately 3800 to
3600 BCE). Menga’s capstone #5 weighing 150 tons is the
largest stone ever moved in Iberia as part of the megalithic
phenomenon and one of the largest in Europe. The research
presented here proposes a completely innovative interpreta-
tion of how this colossal monument was built. It comprises a
geoarchaeological analysis encompassing three major com-
ponents: (i) the angles of the planes of each stone, (ii) the
stratigraphic polarity of each structural element, and (iii) the
depth of the foundations. Our results show that Menga is a
unique example of creative genius and early science among
Neolithic societies. It was designed as a completely original
engineering project, for which we know of no precedents in
Iberia.

INTRODUCTION

Megaliths are structures made of large stones and are found
in variety of regions throughout the world. In Late Prehistoric
Europe, megalithic monumentality was a widespread phe-
nomenon, spanning 3000 years, from the mid-fifth (France)
to the late second millennia (Balearic Islands, Corsica, Sar-
dinia, Greece). Megaliths, the earliest stone-made monu-
mental constructions, framed and embodied profound social
and ideological messages in a long-lasting and visible man-
ner. The longevity of the large stones (as opposed to wood)
and their visual impact on the surrounding landscapes sug-
gest that long-term persistence was a major driver in their
construction (1, 2). As monuments endowed with deep social
significance and cultural memory, megaliths often present
extended biographies, spanning several millennia of use, fre-
quentation, and transformation, which makes them one of
the most enduring and fascinating phenomena in human his-
tory (3).

As Colin Renfrew noted half a century ago (4), large mega-
liths demanded the mobilization of a substantial labor force
and the deployment of advanced engineering and architec-
tural expertise in stone construction never attained before.
Megalithic monuments are prominent and pervasive features
raising a wide interest in contemporary society. Yet, multi-
disciplinary studies of early megalithic engineering supported
by archaeological, petrological, stratigraphic, and geological
evidence have been quite rare, although some exceptions ex-
ist (5-9). This is surprising, since technology mediates hu-
man interaction with the world, and its knowledge is essential
to comprehend past societies.

Here, we examine a great Neolithic engineering feat: the
Menga dolmen, Iberia’s largest megalithic monument. As
listed by UNESCO, the Antequera megalithic site includes two
natural formations, La Pefa de los Enamorados and El Torcal
karstic massif, and four major megalithic monuments:
Menga, Viera, El Romeral, and the one recently discovered at
Piedras Blancas, at the foot of La Pefia de los Enamorados
(10) (Fig. 1A). Menga, built between approximately 3800 and
3600 BCE, is the earliest of all four megaliths and stands out
on account of its enormous size and the colossal weight of its
stones (Fig. 1, B to E). Its extraordinary dimensions de-
manded sophisticated design and planning, a large mobiliza-
tion of labor, as well as perfectly executed logistics. Because
of the originality of design, with three preserved pillars
aligned with the central axis of the monument, and the mas-
sive size of the stones, Menga was already acknowledged as

a groundbreaking discovery shortly after the first explora-
tions were undertaken in the 1840s (11).

Fig. 1. Location and interior of the Menga dolmen.

(A) Panoramic view of the city of Antequera, with the location
of the Cerro de la Cruz quarry, the Viera and Menga dolmens,
the Tholos of El Romeral, and the Piedras Blancas at La Pena
de los Enamorados. (B) Entrance to Menga. (C) Interior of
the dolmen from the second pillar. (D) Interior of Menga, and
three pillars currently preserved. (E) Dolmen chamber. Cred-
its: (A) and (B) correspond to the main author; (C) and (E)
were provided by the Antequera Dolmens Archaeological Site
on behalf of the Andalusian Regional Government (Miguel An-
gel Blanca de la Rubia); (D) (61).

Like most early megaliths, Menga has never been analyzed
from an interdisciplinary perspective combining archaeologi-
cal, petrological, and stratigraphic (sedimentological and
paleontological) evidence. Therefore, the challenges involv-
ing its construction have not been evaluated as an engineer-
ing problem. This paper proposes a revolutionary interpreta-
tion concerning the way this remarkable monument was
built, based on a geoarchaeological analysis of the angles of
the planes of each stone, the stratigraphic polarity of each
structural element, and the depth of the foundations relative
to the original bedrock level. Our hypothesis represents a
completely original take on hitherto unresolved critical prob-
lems, such as why was the monument largely embedded in
the ground, or how were the massive stones, made on soft
and moderately soft rocks, placed inside the monument, or
what was the purpose of the tumulus. Answers to these ques-
tions are critical to understand how a building made using
supposedly “primitive” technology has successfully stood on
its feet for almost 6000 years, thus becoming one of the most
remarkable known examples of Neolithic architecture. Our
findings run entirely counter to the idea of “primitiveness” or
“rudeness” (12) that for a long time has underpinned both
the popular and scientific understanding of Neolithic socie-
ties.

(Science Advances, 23 Aug 2024, Vol 10, Issue 34, DOI:
10.1126/sciadv.adp1295)
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TA NEA THZ EEEEI'M - Ap. 190 - AYTOYZTOZ 2024

ZgAida 23


https://www.science.org/doi/10.1126/sciadv.adp1295#core-R1
https://www.science.org/doi/10.1126/sciadv.adp1295#core-R2
https://www.science.org/doi/10.1126/sciadv.adp1295#core-R3
https://www.science.org/doi/10.1126/sciadv.adp1295#core-R4
https://www.science.org/doi/10.1126/sciadv.adp1295#core-R5
https://www.science.org/doi/10.1126/sciadv.adp1295#core-R9
https://www.science.org/doi/10.1126/sciadv.adp1295#core-R10
https://www.science.org/doi/10.1126/sciadv.adp1295#F1
https://www.science.org/doi/10.1126/sciadv.adp1295#F1
https://www.science.org/doi/10.1126/sciadv.adp1295#core-R11
https://www.science.org/doi/10.1126/sciadv.adp1295#core-R61
https://www.science.org/doi/10.1126/sciadv.adp1295#core-R12
https://doi.org/10.1126/sciadv.adp1295
https://doi.org/10.1126/sciadv.adp1295
https://www.science.org/doi/10.1126/sciadv.adp1295

HAEKTPONIKA
NMEPIOAIKA

GeoWorld

GEO-TRENDS REVIEW

Issue #28 - August 2024
www.mygeoworld.com/geotrends/issues/28-august-
2024

Exciting News! The latest ISSMGE Bulletin (Vol 18, Is-
sue 2, June 2024) is now available!

Ezra Yoanes Setiasabda ISSMGE Bulletin 15 Jul 2024
The International Society for Soil Mechanics and Geotechnical
Engineering (ISSMGE) continues to provide valuable insights

and updates in the field of geotechnical engineering. This is-
sue features grou... Read More

Join CEEcareers now to find your next geotech job!
CEEcareers 14 Aug 2024

Read More

Open Frame Method Successfully Implemented in Bhu-
tan's Mangdechhu Hydropower Project

Arvind Kumar Mishra news 31 Jul 2024

Open frame method to treat the slope which failed is the most
desirable. I have implemented the above method in Mang-
dechhu Hydro power project in Bhutan. Basically the method
as such evolved in Japan where in the high quality steel net
is... _Read More

Benchmark examples for the 2nd Generation of Euro-
code 7 - Submit your solution to test the new code

ISSMGE news 25 Jul 2024 Read More

Lake Chippewa’s floating island that has to be boat-
pushed every year

Geoengineer.org news 16 May 2024
Lake Chippewa, also known as Chippewa Flowage, is Wiscon-

sin’s third-largest lake and home to some peculiar “floating
islands”. Read More

Understanding Large Cracks from Foundation to Roof

DANAM NOELLE news 23 Jul 2024

which failure will it be , if we find a large continuous crack
from bottom of the wall from one side of room to the other
side followed by roof Read More

In Memoriam Michel (Mike) GAMBIN
ISSMGE news 18 Jul 2024

Read More

Bearing Capacity of Platforms
Walid Serier Abdellah news 13 Jul 2024

Part 1: Static Plate Load Test Module (EV2) Read More

Bearing Capacity of Pile Foundations: Universal Equa-
tions

Geoengineer.org education 1 May 2024

In geotechnical engineering, a pile’s load-carrying capacity
(Qu) is the sum of its end point capacity (Qp) and skin-fric-
tional resistance (Qs). Calculate these to ensure the stability
and reliability of foundation designs in construction projects.
Read More

Poll on Data Management software
DCOdes.io Poll 19 June 2024

Which data management software do you consider the most
effective for managing geotechnical engineering data and
projects? Vote Now

ISSMGE Interactive Technical Talk Episode 18: Geo-en-
gineering Education (TC306)

ISSMGE news 20 Jun 2024

Read More

Geoengineer.org Launches New Video Platform Fea-
turing Collection of 1,000+ Geotechnical Engineering
Videos

Geoengineer.org 08 Aug 2024

Geoengineer.org is thrilled to announce the launch of its new
Video Platform, which enhances our resource offerings with
1,000+ videos that our team has curated or created over the
years. This new platform provides invaluable visual content
to professionals, researchers, and students in the field. It
streamlines access to geotechnical videos that were previ-
ously scattered across various websites and social media net-
works, and archives it in a way that is easy to navigate. Read
More

GeoWorld is thrilled to introduce Polls - a brand-new
feature!
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Now you can create engaging polls, share them with the com-
munity, and gather valuable opinions on various topics.
Whether you want to know the best geotechnical software to
use, the most popular conference to attend, or opinions on
the latest industry trends, Polls has got you covered! Read
More

What Is Debris Flow? Causes and Challenges Explained
GeoStabilization International resource 26 Jul 2024

What Is Debris Flow? Debris flows are fast-moving mixtures
of water, mud, rocks, and other debris that can be triggered

by heavy rainfall, snowmelt, or seismic activity. A destruc...
Read More

Discover the cutting-edge Soil Nail Launcher in action!
GeoStabilization International news 07 Jun 2024

Read More

Revealing the fractured ice of Antarctica's "Doomsday
Glacier"

Seequent, The Bentley Subsurface Company news 18 Apr
2024

Dr. Jamin Greenbaum and his dedicated team explore the icy
front lines of climate change! Their groundbreaking research

in Antarctica delves deep into the mysteries of ice sheet melt,
unlocking vital insights into global sea level rise. Read More

GeoStudio 2024.2 New Release: Enhancing Geotech-
nical Analysis and User Experience

Seequent, The Bentley Subsurface Company GeoStudio 13
Aug 2024

This latest release provides important updates and new fea-
tures for GeoStudio users conducting slope stability, seep-
age, and consolidation analysis, particularly for defining con-

ditions within the unsaturated zone and assessing the prob-
ability of failure. Read More

Launch of the HTC website at GeoShanghai 2024
ISSMGE news 08 Jun 2024

Read More

Snowy 2.0 tunnel boring machine remains stuck after
a month

Geoengineer.org news 18 Jun 2024
Snowy Hydro released an update regarding the state of its

2,000-ton, 134m-long tunnel boring machine (TMB), which
has been stuck in hard rock for a month. Read More

Triaxial Test

Geoengineer.org education 20 Jun 2024

Soil triaxial testing is a fundamental procedure in geotech-
nical engineering, used to determine a sample’s shear
strength parameters. Read More

"The July 10 2000 Payatas Landfill Slope Failure" most
popular publication in 2023

International Journal of Geoengineering Case Histories
IJGCH 14 Aug 2024

Read More

Influence the Geotechnical Confidence Index Results
for 2024 Q3!

GeoWorld

Learn more

Slope Stabilization Bulgaria
Ilia Boykov Paluykov news 27 Jun 2024

Read More

OpenSees: An advanced, open-source software frame-
work for simulating the seismic response of structural
and geotechnical systems

DCOdes.io Software 8 Jul 2024

OpenSees (Open System for Earthquake Engineering Simu-
lation) is an advanced, open-source software framework de-
signed to simulate the seismic response of structural and ge-
otechnical systems. Developed by the Pacific Earthquake En-
gineering Research Center with support from the National
Science Foundation, it aims to enhance earthquake engineer-
ing through improved modeling and computational simula-
tion. Read More

Carnian Pluvial Episode: That time when it rained for
1-2 million years

Geoengineer.org news 18 May 2024
The Carnian Pluvial Episode (CPE) was an event on earth that

took place at some point between 232 and 234 million years
ago, when the earth’s climate changed radically. Read More

Videos dealing with Soil Mechanics course
Mounir Bouassida news 13 Jun 2024
Dear All, please follow me on my You Tube channel "Mounir

Bouassida" to watch videos dealing with Soil Mechanics
course... Read More

New Book: Lessons in Soil Dynamics
George A Athanasopoulos resource 29 May 2024

Attached is the book "Lessons in Soil Dynamics", the present
edition of which consists of eight chapters on topics such as
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dynamic soil loads, the theory of oscillations, the propagation
of... Read More
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KukAho@opnoe To IGS Newsletter Tng International Geosyn-
thetics Society pe Ta akdAouba nepiexopeva:

Helping the world understand the appropriate value and use
of geosynthetics

www.geosyntheticssociety.org/newsletters

e Mid-Year Message To Members READ FULL MESSAGE
e IGS Corporate Chair Election Open!
e Upcoming Conference News
- GeoAsia8, Brisbane, Australia, 10-13 June 2025
- EuroGeo8, Lille, France, 15-18 Sept 2025
- 13th International Conference on Geosynthetics
e Watch The Latest IGS Videos
- IGS Geosynthetics Handbook Latest READ MORE
- Why IGS Membership Matters READ MORE
- ‘Two For A Few’ with Victor Pimentel and Vinicius Ben-
jamim READ MORE
e Upcoming Virtual General TC Meetings
- Barrier Systems, 12 September 2024 @ 7:00 AM UTC,
View Agenda
- Reinforcement, 13 September 2024 @ 12:00 PM UTC,
View Agenda
e Register now for IGS India Stabilization Workshop READ
MORE & REGISTER
e IGS Guatemala Chapter Launched READ MORE
e Eight Young Engineers Recognized At GeoAmericas Stu-
dent Awards READ MORE
e 10 Questions With... Alberto José Pérez Zarco READ MORE
e Grants from IGS Foundation Boost Members’ Learning
READ MORE
e IGS Young Members Photo Contest READ MORE
e Nominations Invited For Renowned Giroud Lecture READ
MORE
e Corporate Member Profile: Euroizol Geosynthetics
https://www.geosyntheticssociety.org/wp-content/up-
loads/2024/07/1GS-Corporate-Profile-Euroizol-Geosyn-

thetics-FINAL.pdf
e Calendar of Events

(G- -0

GEOSYNTHETICS

www.icevirtuallibrary.com/toc/jgein/31/4

Research Articles

Mitigation of lateral slope movement and soil improvement
using the vacuum-PVD scheme, S. Soralump, N. Koirala, S.
Phakdimek, 31(4), pp. 372-387

Laboratory preparation and tensile signal response of sensor-
enabled piezoelectric geobelt, Y. Rao, J. Ye, H. Wang, J.
Wang, G. Ding, J. Ni, 31(4), pp. 388-397

Machine-learning modelling of tensile force in anchored ge-
omembrane liners, K. V. N. S. Raviteja, K. V. B. S. Kavya, R.
Senapati, K. R. Reddy, 31(4), pp. 398-414

Gas flow characteristics of GCL under distortions, wet-dry cy-
cles, and hydrating fluids, V. Khan, S. Rajesh, 31(4), pp.
415-428

Woven geotextile permeability under uniaxial and laterally
constrained conditions, K. Y. Li, X. W. Tang, M. L. Fei, W. L.
Chen, J. X. Liang, Q. Q. Xiang, 31(4), pp. 429-439

Investigation on the long-term strain of geogrid in GRPS em-
bankment under cyclic loading, K.-F. Liu, K.-R. Xue, M.-].
Wen, L. Wang, 31(4), pp. 440-454

Reliability analysis of compacted embankment with geocom-
posite under infiltration, R. Showkat, G. L. Sivakumar Babu,
31(4), pp. 455-468

Strain assessment of polyethylene pipes in dense sand sub-
jected to axial displacement, A. Reza, A. S. Dhar, M. Rah-
man, 31(4), pp. 469-486

Transport of heavy metal contaminants in a composite liner
under non-isothermal condition, W. Jiang, S. Ge, C. Feng, J.
Li, 31(4), pp. 487-504

Ceotextiles
and
CGeonembranes

www.sciencedirect.com/journal/geotextiles-and-ge-
omembranes/vol/52/issue/4

Editorial Board, Page ii
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Centrifuge shaking table tests on tiered reinforced soil retain-
ing walls subjected to the excitations of near-field ground
motions, Cheng Fan, Xuejun Liu, Yuting Zhang, Xiaoyu An,
Huabei Liu, Pages 343-354

Effect of welding parameters on properties of HDPE geomem-
brane extrusion welds, R. Kerry Rowe, M. Mouhamed Ali,
Pages 355-367

Innovative design of self-adhesive basalt fiber mesh geotex-
tiles for enhanced pavement crack resistance, Zehua Zhu,
Peng Xiao, Aihong Kang, Changjiang Kou, ... Zhiwei Ren,
Pages 368-382

Effect of a lateral drainage layer on leakage through a defect
in a geomembrane overlain by saturated tailings, Jiying Fan,
R. Kerry Rowe, Pages 383-395

Experimental study on the effect of temperature on HDPE ge-
omembrane/geotextile interface shear characteristics, Hai
Lin, Xiangyu Gong, Yifan Zeng, Chuangbing Zhou, Pages 396-
407

Self-healing capacity of GCLs under simulated field condi-
tions, Jinchun Chai, Xiaoxiao Zhu, Jixiang Nie, Takenori Hino,
Pages 408-420

Performance of eccentrically loaded strip footings on geocell-
reinforced soil, Sarper Demirddégen, Ayhan Glrblz, Kaan
Ylnkil, Pages 421-434

Exploring the influence of size-related factors on geocell-re-
inforced soil response using coupled continuum-discontin-
uum analysis, Haibo Wang, Ge Gao, Mohamed A. Meguid, Yi
Pik Cheng, Lulu Zhang, Pages 435-450

An analytical solution for the settlement of encased stone col-
umns beneath rigid footings, Jorge Castro, Jon Justo, Marina
Miranda, Pages 451-464

Assessment of the functionality of geotextile and granular fil-
ter systems in hydraulic engineering in case of iron ochre
clogging tendency, Lukas Tophoff, Berit Finklenburg, Eva-
Lotte Schriewer, Holger Schiittrumpf, Frank Heimbecher,
Pages 465-478

Behavior of geosynthetic-encased stone column reinforced
foundation under freeze-thaw cycles, Zi-Ang Gu, Chungsik
Yoo, Jian-Feng Chen, Pages 479-493

Seismic time-history analysis of block-faced reinforced-soil
retaining wall based on pseudo-dynamic method, Liang Lu,
Bo Chen, Peng Liu, Zongjian Wang, Katsuhiko Arai, Pages
494-510

Full-scale accelerated testing of geogrid-reinforced inverted
pavements, Xi Jiang, Fengshou Zhang, Baoshan Huang, Hani
Titi, ... Zhigiang Cheng, Pages 511-525

Macro-microscopic mechanical behavior of geogrid reinforced
calcareous sand subjected to triaxial loads: Effects of aper-
ture size and tensile resistance, Zhao-gang Luo, Xuan-ming
Ding, Qiang Ou, Yi-wei Lu, Pages 526-541

Seismic performances of the wrapped retaining wall back-
filled with polypropylene fiber reinforced rubber-sand mix-
ture, Zhuang Haiyang, Yang Fan, Pan Chen, Cheng, Yingyao,
Pages 542-553

Mechanism of air-boosting and its effects on vacuum consol-
idation, Jinchun Chai, Yafei Qiao, Wenqgi Ding, Hehua Zhu,
Pages 554-561

Enhanced drainage performance of PVF-wicking geosynthet-
ics: Development and experimental assessment, Xiaohui

Sun, Ziyi Chen, Fan Chen, Silin Wu, ... Guilin Chen, Pages
562-573

Experimental evaluation of geosynthetic-modular block con-
nection loads, F.H.M. Portelinha, P.V.C. Figueiredo, J.G.
Zornberg, Pages 574-584

Electroosmosis of gold tailings under multiple electrokinetic
geosynthetics electrodes, Changbo Du, Ben Niu, Fu Yi, Meng
Wang, Xinqi Jiang, Pages 585-597

Using strain hardening to predict the stress crack resistance
of unaged and aged smooth black HDPE geomembranes, M.
Ali, R. Kerry Rowe, F.B. Abdelaal, Pages 598-611

Seismic bearing capacity of strip footings placed on rein-
forced soil slopes using slip line method, Majd Tarraf, Ehsan
Seyedi Hosseininia, Pages 612-625

Introduction to a novel geotextile tube connection construc-
tion method: A case study of test site and field application,
Hyeong-Joo Kim, Myoung-Soo Won, Shamsher Sadiq, Tae-
Woong Park, ... Tae-Eon Kim, Pages 626-634

Numerical modelling of reinforced fill over a void considering
rate-dependent stiffness of the reinforcement, Fahimeh M.
Naftchali, Richard J. Bathurst, Pages 635-653

Experimental investigation of the geometry of geocell on the
performance of flexible pavement under repeated loading,
Sayanti Banerjee, Bappaditya Manna, J.T. Shahu, Pages 654-
670

Evaluation of arched EPS block and geocell inclusions in
trench backfill for protection of buried flexible pipes, S.N.
Moghaddas Tafreshi, N. Joz Darabi, M. Azizian, B.C. O'Kelly,
A. Faramarzi, Pages 671-689

2D failure mechanisms and failure modes of a new type of
geotextile tubes used for river dikes, Berit Finklenburg,
Elena-Maria Klopries, Holger Schittrumpf, Pages 690-703

Effective stiffness matrix calculation of geocell layer and re-
inforcement mechanism analysis of geocell reinforced em-
bankment, Changjun Yin, Jingjing He, Ahmed Adam Khalifa
Gowi, Zhuo Li, Chenhang Zhou, Pages 704-724

New simple method for calculating large-strain consolidation
settlement of layered soft soils with horizontal drains and
vacuum preloading with comparison to test data, Ze-jian
Chen, Peng-lin Li, An Li, Jian-hua Yin, Ding-bao Song, Pages
725-735

Investigation on the static performance of geogrid reinforced
aeolian sand railway embankment: Field test and discrete el-
ement simulation, Wei Du, Rusong Nie, Yanlu Qi, Bo Ruan,
Fan Mo, Pages 736-752

Experimental study on the improvement of sludge by vacuum
preloading-stepped electroosmosis method with prefabri-
cated horizontal drain, Xiaoya Bian, Haodong Yang, Hui Liu,
Zhiyao Xu, Rongjun Zhang, Pages 753-761

Transport parameters for PFOA and PFOS migration through
GCL's and composite liners used in landfills, Farah B. Barakat,
R. Kerry Rowe, David Patch, Kela Weber, Pages 762-772

Locating leaks in geomembrane-lined ponds using the elec-
trical leak location method: Case histories, Priscila Zidan,
Matthew Kemnitz, Elisabeth Ritter, Pages 773-777

Optimum tack coat rate for different asphalt geosynthetic in-
terlayers to achieve optimum shear bond strength, N.S. Cor-
reia, M.P.S. Silva, A. Shahkolahi, Pages 778-789
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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. MoAiTikdg Mnxavikdg, Kabnyntrg Tufipa MoAimkov Mnxavikov, MoAUTEXVIKD
ZXO0AN, AnuokpiTteio MavenioTrpio @pakng
nklimis@civil.duth.gr, nsklimis@gmail.com

MNwpyog MNEAOKAZ, Ap. MoAITIkog Mnxavikog, Enikoupog KaBnyntng Tunpa MoAImkwv Mnxavikov
Zx0An Mnxavikawv MavenioTnyiou AUTIKAG ATTIKNG
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ravvng ZEYTQAHZ, Ap. Mnxavikdg MeTaAAgiwv - MeTaAAoupydg, AvanAnpwTnhg Kadnynthg ZxoAn
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Taocog ANASTAZIAAHZ, Ap. MoAITIKOG Mnxavikog, Kadnyntig Tunua MoAimikwv Mnyxavik®ov ApigTo-
TeAeiou MaveniogTnpiou ©gooalovikng
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MNwpyog NTOYAHZ, MoAITikdg Mnxavikog, EAAOOMHXANIKH A.E.- TEQTEXNIKES MEAETEZ A.E.
gdoulis@edafomichaniki.gr

Mapiva MANTAZIAOY, Ap. MoAITikdG Mnxavikog, AvanAnpwTpia Kaényntpia ZxoArn MoAITikov Mn-
xavikov E.M.M.
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XproTog TEATZANIOOS, Ap. MOAITIKOG Mnxavikoe, MANTAIA SYMBOYAOI MHXANIKOI E.M.E.
editor@hssmge.gr, ctsatsanifos@pangaea.gr

MéAN AnunTpng NITIAAKHE, Ap. MoAITIKOG Mnxavikog, AvanAnpwTng KadnynTrg Tunua MoAimikwv Mnxa-
VIK@QV ApigToTeAgiou MavenioTnuiou ©scoalovikng
dpitilakis@civil.auth.gr
XpnoTtog STPATAKOZ, MoAITikog Mnxavikdg, NAMALAB A.E.
stratakos@namalab.gr
Xapng AAMAPHZ, MoAITikdg 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
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MoAuTexveioUnoAn Zwypagpou geotech@central.ntua.gr
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