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Can AI review the scientific literature — and fig-
ure out what it all means?

Artificial intelligence could help speedily summarize
research. But it comes with risks.

Illustration: Piotr Kowlaczyk

When Sam Rodriques was a neurobiology graduate student,
he was struck by a fundamental limitation of science. Even if
researchers had already produced all the information needed
to understand a human cell or a brain, “I'm not sure we would
know it”, he says, “because no human has the ability to un-
derstand or read all the literature and get a comprehensive
view.”

Five years later, Rodriques says he is closer to solving that
problem using artificial intelligence (AI). In September, he
and his team at the US start-up FutureHouse announced that
an Al-based system they had built could, within minutes, pro-
duce syntheses of scientific knowledge that were more accu-
rate than Wikipedia pages!. The team promptly generated
Wikipedia-style entries on around 17,000 human genes,
most of which previously lacked a detailed page.

Rodriques is not the only one turning to Al to help synthesize
science. For decades, scholars have been trying to accelerate
the onerous task of compiling bodies of research into reviews.
“They’re too long, they’re incredibly intensive and they’re of-
ten out of date by the time they're written,” says Iain Mar-
shall, who studies research synthesis at King’s College Lon-
don. The explosion of interest in large language models
(LLMs), the generative-Al programs that underlie tools such
as ChatGPT, is prompting fresh excitement about automating
the task.

Some of the newer Al-powered science search engines can
already help people to produce narrative literature reviews -
a written tour of studies - by finding, sorting and summariz-
ing publications. But they can’t yet produce a high-quality
review by themselves. The toughest challenge of all is the
‘gold-standard’ systematic review, which involves stringent
procedures to search and assess papers, and often a meta-
analysis to synthesize the results. Most researchers agree
that these are a long way from being fully automated. “I'm
sure we'll eventually get there,” says Paul Glasziou, a spe-
cialist in evidence and systematic reviews at Bond University
in Gold Coast, Australia. I just can't tell you whether that’s
10 years away or 100 years away.”

At the same time, however, researchers fear that Al tools
could lead to more sloppy, inaccurate or misleading reviews
polluting the literature. “The worry is that all the decades of
research on how to do good evidence synthesis starts to be
undermined,” says James Thomas, who studies evidence
synthesis at University College London.

Computer-assisted reviews

Computer software has been helping researchers to search
and parse the research literature for decades. Well before
LLMs emerged, scientists were using machine-learning and
other algorithms to help to identify particular studies or to
quickly pull findings out of papers. But the advent of systems
such as ChatGPT has triggered a frenzy of interest in speed-
ing up this process by combining LLMs with other software.

It would be terribly naive to ask ChatGPT — or any other AI
chatbot — to simply write an academic literature review from
scratch, researchers say. These LLMs generate text by train-
ing on enormous amounts of writing, but most commercial AL
firms do not reveal what data the models were trained on. If
asked to review research on a topic, an LLM such as ChatGPT
is likely to draw on credible academic research, inaccurate
blogs and who knows what other information, says Marshall.
“There’ll be no weighing up of what the most pertinent, high-
quality literature is,” he says. And because LLMs work by re-
peatedly generating statistically plausible words in response
to a query, they produce different answers to the same ques-
tion and ‘hallucinate’ errors — including, notoriously, non-ex-
istent academic references. “"None of the processes which are
regarded as good practice in research synthesis take place,”
Marshall says.

A more sophisticated process involves uploading a corpus of
pre-selected papers to an LLM, and asking it to extract in-
sights from them, basing its answer only on those studies.
This ‘retrieval-augmented generation’ seems to cut down on
hallucinations, although it does not prevent them. The pro-
cess can also be set up so that the LLM will reference the
sources it drew its information from.

This is the basis for specialized, Al-powered science search
engines such as Consensus and Elicit. Most companies do not
reveal exact details of how their systems work. But they typ-
ically turn a user’s question into a computerized search
across academic databases such as Semantic Scholar and
PubMed, returning the most relevant results.

An LLM then summarizes each of these studies and synthe-
sizes them into an answer that cites its sources; the user is
given various options to filter the work they want to include.
“They are search engines first and foremost,” says Aaron Tay,
who heads data services at Singapore Management Univer-
sity and blogs about Al tools. “At the very least, what they
cite is definitely real.”

These tools “can certainly make your review and writing pro-
cesses efficient”, says Mushtaq Bilal, a postdoctoral re-
searcher at the University of Southern Denmark in Odense,
who trains academics in Al tools and has designed his own,
called Research Kick. Another AI system called Scite, for ex-
ample, can quickly generate a detailed breakdown of papers
that support or refute a claim. Elicit and other systems can
also extract insights from different sections of papers — the
methods, conclusions and so on. There’s “a huge amount of
labour that you can outsource”, Bilal says.

But most Al science search engines cannot produce an accu-
rate literature review autonomously, Bilal says. Their output
is more “at the level of an undergraduate student who pulls
an all-nighter and comes up with the main points of a few
papers”. It is better for researchers to use the tools to opti-
mize parts of the review process, he says. James Brady, head
of engineering at Elicit, says that its users are augmenting
steps of reviewing “to great effect”.
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Another limitation of some tools, including Elicit, is that they
can only search open-access papers and abstracts, rather
than the full text of articles. (Elicit, in Oakland, California,
searches about 125 million papers; Consensus, in Boston,
Massachusetts, looks at more than 200 million.) Bilal notes
that much of the research literature is paywalled and it's
computationally intensive to search a lot of full text. "Running
an Al app through the whole text of millions of articles will
take a lot of time, and it will become prohibitively expensive,”
he says.

Full-text search

For Rodriques, money was in plentiful supply, because Fu-
tureHouse, a non-profit organization in San Francisco, Cali-
fornia, is backed by former Google chief executive Eric
Schmidt and other funders. Founded in 2023, FutureHouse
aims to automate research tasks using Al.

This September, Rodriques and his team revealed PaperQA2,
FutureHouse’s open-source, prototype Al system!. When it is
given a query, PaperQA2 searches several academic data-
bases for relevant papers and tries to access the full text of
both open-access and paywalled content. (Rodriques says
the team has access to many paywalled papers through its
members’ academic affiliations.) The system then identifies
and summarizes the most relevant elements. In part because
PaperQA2 digests the full text of papers, running it is expen-
sive, he says.

The FutureHouse team tested the system by using it to gen-
erate Wikipedia-style articles on individual human genes.
They then gave several hundred Al-written statements from
these articles, along with statements from real (human-writ-
ten) Wikipedia articles on the same topic, to a blinded panel
of PhD and postdoctoral biologists. The panel found that hu-
man-authored articles contained twice as many ‘reasoning
errors’ — in which a written claim is not properly supported
by the citation — than did ones written by the AI tool. Be-
cause the tool outperforms people in this way, the team titled
its paper ‘Language agents achieve superhuman synthesis of
scientific knowledge’.

Tay says that PaperQA2 and another tool called Undermind
take longer than conventional search engines to return re-
sults — minutes rather than seconds — because they conduct
more-sophisticated searches, using the results of the initial
search to track down other citations and key phrases, for ex-
ample. “That all adds up to being very computationally ex-
pensive and slow, but gives a substantially higher quality
search,” he says.

Systematic challenge

Narrative summaries of the literature are hard enough to pro-
duce, but systematic reviews are even worse. They can take
people many months or even years to complete?.

A systematic review involves at least 25 careful steps, ac-
cording to a breakdown from Glasziou’s team. After combing
through the literature, a researcher must filter their longlist
to find the most pertinent papers, then extract data, screen
studies for potential bias and synthesize the results. (Many
of these steps are done in duplicate by another researcher to
check for inconsistencies.) This laborious method — which is
supposed to be rigorous, transparent and reproducible — is
considered worthwhile in medicine, for instance, because cli-
nicians use the results to guide important decisions about
treating patients.

In 2019, before ChatGPT came along, Glasziou and his col-
leagues set out to achieve a world record in science: a sys-
tematic review in two weeks. He and others, including Mar-
shall and Thomas, had already developed computer tools to
reduce the time involved. The menu of software available by
that time included RobotSearch, a machine-learning model

trained to quickly identify randomized trials from a collection
of studies. RobotReviewer, another AI system, helps to as-
sess whether a study is at risk of bias because it was not
adequately blinded, for instance. “All of those are important
little tools in shaving down the time of doing a systematic
review,” Glasziou says.

The clock started at 9:30 a.m. on Monday 21 January 2019.
The team cruised across the line at lunchtime on Friday 1
February, after a total of nine working days3. “I was excited,”
says epidemiologist Anna Mae Scott at the University of Ox-
ford, UK, who led the study while at Bond University; eve-
ryone celebrated with cake. Since then, the team has pared
its record down to five days.

Could the process get faster? Other researchers have been
working to automate aspects of systematic reviews, too. In
2015, Glasziou founded the International Collaboration for
the Automation of Systematic Reviews, a niche community
that, fittingly, has produced several systematic reviews about
tools for automating systematic reviews?. But even so, “not
very many [tools] have seen widespread acceptance”, says
Marshall. “It’s just a question of how mature the technology
is.”

Elicit is one company that says its tool helps researchers with
systematic reviews, not just narrative ones. The firm does
not offer systematic reviews at the push of a button, says
Brady, but its system does automate some of the steps —
including screening papers and extracting data and insights.
Brady says that most researchers who use it for systematic
reviews have uploaded relevant papers they find using other
search techniques.

Systematic-review aficionados worry that Al tools are at risk
of failing to meet two essential criteria of the studies: trans-
parency and reproducibility. “If I can’t see the methods used,
then it is not a systematic review, it is simply a review arti-
cle,” says Justin Clark, who builds review automation tools as
part of Glasziou’s team. Brady says that the papers that re-
viewers upload to Elicit “are an excellent, transparent record”
of their starting literature. As for reproducibility: “We don't
guarantee that our results are always going to be identical
across repeats of the same steps, but we aim to make it so
— within reason,” he says, adding that transparency and re-
producibility will be important as the firm improves its sys-
tem.

Specialists in reviewing say they would like to see more pub-
lished evaluations of the accuracy and reproducibility of Al
systems that have been designed to help produce literature
reviews. “Building cool tools and trying stuff out is really good
fun,” says Clark. “Doing a hardcore evaluative study is a lot
of hard work.”

Earlier this year, Clark led a systematic review of studies that
had used generative Al tools to help with systematic review-
ing. He and his team found only 15 published studies in which
the Al's performance had been adequately compared with
that of a person. The results, which have not yet been pub-
lished or peer reviewed, suggest that these Al systems can
extract some data from uploaded studies and assess the risk
of bias of clinical trials. “It seems to do OK with reading and
assessing papers,” Clark says, “but it did very badly at all
these other tasks”, including designing and con-ducting a
thorough literature search. (Existing computer software can
already do the final step of synthesizing data using a meta-
analysis.)

Glasziou and his team are still trying to shave time off their
reviewing record through improved tools, which are available
on a website they call the Evidence Review Accelerator. “It
won't be one big thing. It's that every year you’ll get faster
and faster,” Glasziou predicts. In 2022, for instance, the
group released a computerized tool called Methods Wizard,
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which asks users a series of questions about their methods
and then writes a protocol for them without using AI.

Rushed reviews?

Automating the synthesis of information also comes with
risks. Researchers have known for years that many system-
atic reviews are redundant or of poor quality®, and Al could
make these problems worse. Authors might knowingly or un-
knowingly use AI tools to race through a review that does not
follow rigorous procedures, or which includes poor-quality
work, and get a misleading result.

By contrast, says Glasziou, AI could also encourage research-
ers to do a quick check of previously published literature
when they wouldn’t have bothered before. “"Al may raise their
game,” he says. And Brady says that, in future, AI tools could
help to flag and filter out poor-quality papers by looking for
telltale signs such as P-hacking, a form of data manipulation.

Glasziou sees the situation as a balance of two forces: Al
tools could help scientists to produce high-quality reviews,
but might also fuel the rapid generation of substandard ones.
"I don't know what the net impact is going to be on the pub-
lished literature,” he says.

Some people argue that the ability to synthesize and make
sense of the world’s knowledge should not lie solely in the
hands of opaque, profit-making companies. Clark wants to
see non-profit groups build and carefully test AI tools. He and
other researchers welcomed the announcement from two UK
funders last month that they are investing more than US$70
million in evidence-synthesis systems. “"We just want to be
cautious and careful,” Clark says. "We want to make sure
that the answers that [technology] is helping to provide to us
are correct.”
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‘Giant Lab Experiment’ Leads to New Model for
Predicting Landslides

2 ke 3 Lt ) \ L™

A rockslide at Feather River Canyon, in northern California,

blocks Route 70 on Oct. 24, 2021. Researchers at The Uni-

versity of Texas at Austin and UC Santa Cruz have a found

a new way to predict a region’s landslide potential from its
rocks. Credit: U.S. Geological Survey

Landslides are a perennial threat in California, where the geo-
logy and steep topography mean the land is more prone to
slipping than in other places.

Now, researchers at the University of Texas Institute for Geo-
physics and UC Santa Cruz studying two large Northern Cal-
ifornia landslides think they’ve found the key to predicting
landslide motion hidden in the very rocks where they happen.
And it's thanks — in part — to earthquake science.

Published Oct. 16, 2024, in Science Advances, the research-
ers found that much of the physics and geological factors be-
hind California’s earthquakes and landslides are the same. By
applying earthquake rules to landslides, the researchers be-
lieve they have a technique that can predict how easily — and
how fast — a surface will slide when rainfall increases.

The key to figuring out the connection was in the type of rock
where the landslides form. The California Coast Ranges are a
mélange of rocks with different characteristics, beaten up to
varying degrees over eons of tectonic movement. When the
rock is clay-like and soft, the land surface moves easily but
slowly, shifting a few inches or feet over a matter of weeks.
Harder rocks, however, are less able to move, allowing strain
to build, and leading to faster, more catastrophic landslides
when the earth does finally fail.

“Gravity will always win,” said co-author, Demian Saffer, di-
rector of UTIG. “It's just a question of whether it wins in a
split second or whether it wins over the long term.”

California experiences frequent destructive landslides. In
September 2024, hundreds of residents in Rancho Palos
Verdes were told to evacuate when a massive landslide slowly
tore apart their Southern California city. The land movement
had steadily worsened after historic storms earlier in the
year. The new study could help communities know when rain-
fall and other events are likely to raise the risk of future
slides.

“This study provides us with a framework for understanding
how much motion to expect based on a change in rainfall,
which leads to a change in water pressure in the ground that
then translates into motion,” said the study’s lead author
Noah Finnegan, a professor of earth and planetary sciences
at UC Santa Cruz.

The breakthrough came when the researchers set out to see
whether measuring a landslide could reveal the underlying
rock physics, in effect treating it as a real-world lab experi-

ment — the kind that earthquake scientists run on individual
rocks pulled from earthquake faults but on a much larger
scale. They took recent data on land movement and other
environmental observations for two long-running Northern
California landslides and used it to correctly calculate the
characteristics of the rocks underlying the landslides. They
then tested the same idea on another landslide dating back
to the early 1980s, with similarly successful results.

A0 £
Damage to homes and roads following a landslide in La
Jolla, California, on Oct. 4, 2007. Research by scientists
from The University of Texas at Austin and UC Santa Cruz
could help communities map areas at high risk of landslide.
Credit: U.S. Geological Survey

According to Saffer, developing a landslide hazard map could
be as simple as running the calculations in reverse: Analyzing
a location’s rocks can determine its landslide potential.

“If you can make targeted measurements of rheology (the
rock’s behavior and how it fails) in laboratory experiments,
combining this with geologic mapping would allow a predict-
tion of responses to rainfall, or even earthquake-induced
shaking, highlighting high and low risk zones for rapid versus
creeping landslide hazards,” he said.

Saffer and Finnegan are looking to test and refine their model
in other terrains where other rock types are prevalent.

The research was funded by the National Science Foundation.
For a deep dive into the science behind the research read UC

Santa Cruz’s story: Understanding landslides: a new model
for predicting motion.

For more information, contact: Anton Caputo, Jackson School
of Geosciences, 210-602-2085; Monica Kortsha, Jackson
School of  Geosciences, 512-471-2241; Constantino
Panagopulos, University of Texas Institute for Geophysics,
512-574-7376; Julia Sames, Department of Earth and Plan-
etary Sciences, 210-415-9556.

(TEXAS Geosciences, The University of Texas at Austin, Jack-
son School of Geosciences / October 29, 2024,
https://www.jsg.utexas.edu/news/2024/10/giant-lab-ex-
periment-leads-to-new-model-for-predicting-landslides)

Seasonal slow slip in landslides as a window
into the frictional rheology of creeping shear
zones

Noah J. Finnegan and Demian M. Saffer

Abstract
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Whether Earth materials exhibit frictional creep or cata-
strophic failure is a crucial but unresolved problem in predict-
ing landslide and earthquake hazards. Here, we show that
field-scale observations of sliding velocity and pore water
pressure at two creeping landslides are explained by velocity-
strengthening friction, in close agreement with laboratory
measurements on similar materials. This suggests that the
rate-strengthening friction commonly measured in clay-rich
materials may govern episodic slow slip in landslides, in ad-
dition to tectonic faults. Further, our results show more gen-
erally that transient slow slip can arise in velocity-strength-
ening materials from modulation of effective normal stress
through pore pressure fluctuations. This challenges the idea
that episodic slow slip requires a narrow range of transitional
frictional properties near the stability threshold, or pore pres-
sure feedbacks operating on initially unstable frictional slip.

INTRODUCTION

Landslides are triggered when shear stress acting in the
downhill direction is greater than or equal to the shear
strength resisting sliding within a hillslope. Assuming Cou-
lomb friction, this condition occurs when

T

L —
(c—P)p+do (1)

where T is shear stress, o is normal stress, P is pore fluid
pressure (and o — P is effective normal stress), p is the static
coefficient of friction (equivalent to tand in soil mechanics,
where ¢ is the friction angle), and ¢’ is effective cohesion. For
rainfall-triggered landslides, as well as many coseismic land-
slides, failure is primarily controlled by the evolution of pore
water pressure in both space (1, 2) and time (3, 4). In addi-
tion, coseismic landslides can occur due to transient in-
creases in T relative to (o — P) resulting from the passage of
seismic waves (5).

As is the case for tectonic faulting and earthquakes, when the
conditions in Eq. 1 are met, predicting whether landslide fail-
ure will occur catastrophically or by slow transient creep re-
mains a basic and unresolved question in geomorphology and
natural hazards research (6-8). At a fundamental level, this
behavior is governed by the rheology of the slide material
and failure plane; observations of landslide motion thus en-
code key information about the governing rheology. Some
mechanisms proposed to stabilize frictional sliding include
clay swelling that increases lateral boundary friction during
periods of high pore pressure (9); basal pore water pressure
redistribution due to roughness (10); and perhaps most com-
monly the conceptual framework based on critical state soil
mechanics that links stable (slow and quasi-continuous)
landslide motion to shear-induced dilation of pore spaces at
the grain scale. In this model, dilation reduces pore fluid
pressure as sliding initiates and hence increases effective
normal stress and basal friction, serving to limit the slide’s
velocity by suppressing rapid runaway slip (6, 7, 11-13). No-
tably, dilatant strengthening has also been invoked to explain
episodic slow slip events (“slow earthquakes”) on tectonic
faults (14) and along the beds of ice streams (13); however,
in ice streams, this process is arguably rare (15).

Rate-and-state friction is an empirically developed friction
model that describes sliding friction in rock as well as a range
of other materials including some plastics, some metals,
wood, and paper (16). The model, which is widely applied to
tectonic faults (16-18), provides a potentially powerful alter-
native approach to explain the rheology and predict the dy-
namics of landslides, including under what conditions rapid
and catastrophic failure will occur (8, 19-21). For example,
a challenge with dilatant strengthening is that for the milli-
meter- to centimeter-wide localized shear zones typical of
slow landslides (22-24), dilation can only operate over a slip
length scale that is comparable to the shear zone thickness
itself before a critical state porosity is reached and cata-

strophic failure occurs (7). Yet, this length scale is often or-
ders of magnitude smaller than the decimeter- to meter-scale
annual displacements that are typical of many slow landslides
(8), which suggests that dilatant strengthening at the grain
scale is unlikely to provide a universal explanation for stable
frictional creep in these systems, although pore pressure
modulation of shear strength could occur through other pro-
cesses such as pressure redistribution due to roughness (10)
or following stick-slip events (25). Nevertheless, widely ob-
served frictional creep in experiments on clay-rich sediments
and fault gouges (26-31) and on the shallow reaches of tec-
tonic faults at temperatures and effective stresses similar to
landslides (32-34) demonstrates that stable frictional sliding
is possible, and even likely, without necessarily appealing to
a dilatancy-pore fluid pressure feedback.

Here, we show that field-scale observations of sliding velocity
and pore water pressure at two creeping landslides are ex-
plained by velocity-strengthening friction, in close agree-
ment with laboratory measurements on similar materials. In
the rate-and-state friction framework, the steady-state coef-
ficient of sliding friction, pss, varies logarithmically with the
sliding velocity, V

T |4
e e (y)

(16-18). In Eq. 2, (a — b) defines the rate dependence of
friction and governs the sensitivity of the coefficient of sliding
friction to the sliding velocity, V (normalized to a reference
velocity, Vo). Individually, the parameter (a) governs the
magnitude of a transient so-called “direct effect,” in which
the coefficient of sliding friction opposes acceleration due to
dilation and a positive rate dependence of contact strength.
The parameter (b), in turn, describes the so-called “evolution
effect,” which is interpreted to reflect the evolution of the real
area of frictional contact (i.e., at grain boundaries or asperi-
ties) following a perturbation in velocity. Extensive experi-
mental evidence shows that (a — b), which mathematically
expresses the competition between the processes described
above, can be either positive or negative, depending on rock
type, accumulated shear strain, and temperature, among
other factors (16, 18, 26-31). In this framework, velocity
weakening, in which frictional resistance decreases with in-
creasing sliding velocity and defined by negative values of (a
— b), is a prerequisite for the nucleation of unstable slip (16).
In contrast, in materials characterized by velocity-strength-
ening behavior, defined by positive values of (a — b), failure
is thought to arise only by stable sliding or slow creep. From
the perspective of landslide failure, the fact that rocks can
exhibit either velocity-weakening or velocity-strengthening
behavior provides a possible mechanism to differentiate bed-
rock landslides that accelerate catastrophically from those
that exhibit apparently stable frictional sliding (19). To the
extent that this difference in behavior is governed by rock
type (26-30), it also suggests that it may be possible to pre-
dict which landslides are prone to catastrophic acceleration
on the basis of geologic mapping and measurable material
properties.

Few detailed observations exist to test whether models de-
veloped for fault friction can also be applied to landslides, or
even to more generally define the rheology of landslide fail-
ure planes over relevant spatial and temporal scales. To date,
a few studies have used a rate-and-state framework to ex-
plain observations of transient landslide motion (19-21, 35).
Handwerger et al. argued that the small size of landslides
relative to the critical nucleation length for dynamic elastic
rupture means that many landslides may slide stably despite
velocity-weakening friction, essentially representing the ini-
tiation of unstable failure, but which is unable to grow beyond
a slow nucleation phase (20). In support of this view, seismic
tremor emanating from two patches on the base of the 2014
Askja caldera landslide before its catastrophic failure was in-
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terpreted to reflect velocity-weakening patches on the bed of
the landslide that were below the critical nucleation length
for dynamic elastic rupture (21). Alternatively, landslide de-
celeration in other settings following stress perturbations has
been interpreted as evidence that (a — b) must be positive
(19, 35). Because all of these studies consider transient land-
slide dynamics in one way or another, they require independ-
ent fitting of at least three parameters: a, b, and D, the crit-
ical length scale associated with refreshing frictional asperi-
ties, as well as, in one case, assumptions about the elastic
properties of landslide materials (20). In addition, in two of
the studies (19, 35), no information was available to con-
strain pore fluid pressures, requiring the further assumption
of constant effective normal stress.

Because many slow landslides undergo seasonal cycles of ac-
celeration and deceleration that reveal tight coupling be-
tween pore pressure (and thus effective stress) and slide ve-
locity (36-39)—at low enough sliding velocities that inertial
effects are negligible—treatment of these systems as steady-
state failure is appropriate (31-34). At the same time, the
large saturated hydraulic diffusivity (~10* m?/s) (40-42) of
many slow landslides, including Oak Ridge earthflow, which
we use in our analysis below, results in rapid (<1 day) re-
sponse times of landslide velocity (and hence basal effective
stress) to rainfall-induced pore fluid pressure pulses (40),
suggesting that an assumption of hydrologic steady state is
also appropriate for the timescales considered here. For
these reasons, here we adopt a steady-state perspective on
creeping landslide friction to investigate the role of rate-and-
state frictional rheology in explaining their observed motion.

We solve for (a — b) in Eq. 2 directly, using displacement and
pore fluid pressure measurements from two slow-moving
landslides, Oak Ridge earthflow (40) and Minor Creek earth-
flow (43), in California’s coast ranges. Constraints on both
the shear and normal stress from field measurements (Mate-
rials and Methods) illuminate the relationship between veloc-
ity and the coefficient of sliding friction (and vice versa; see
Eqg. 2). Implicit in this treatrpent of the data is the fact that

when in motion, the ratio (5—F) at the slip surface represents
the coefficient of sliding friction because the slip surface is at
a state of failure and sliding. In comparison in laboratory ex-
periments designed to probe the frictional rheology of Earth
materials, the dependence of shear strength on sliding veloc-
ity is typically investigated via a controlled velocity boundary
condition and measurement of the resulting friction coeffi-
cient (18). Here, we treat the two landslides as field-scale
experiments to obtain constraints on frictional behavior by
approaching the problem in rsverse—with variations in ve-

locity driven by changes in (c—P), and by measuring the cor-
responding sliding velocity.

California’s Franciscan mélange is an assemblage of variably
deformed and metamorphosed rock units formed as part of
the accretionary wedge in a subduction zone during the Mes-
ozoic and early Cenozoic eras (44). Franciscan mélange is a
block-in-matrix lithology, with a matrix of clay- and silt-
stones containing blocks of more competent lithologies, in-
cluding sandstone, chert, greenstone, and blueschist that
range widely in size. The formation has been exhumed and
uplifted in the California coast ranges, where it is well known
for hosting slow landslides (23, 45). Soil cover is usually very
thin (~10 cm) above the Franciscan mélange and its vadose
zone structure is characterized by a thin (<3 m) seasonally
unsaturated zone of weathered mudstone mélange overlying
perennially saturated, unweathered mudstone mélange (40,
46). The matrix of the unweathered Franciscan mélange ex-
hibits a combination of low shear strength [e.g., (47)] and
low hydraulic conductivity, 107¢ to 107°® m/s, as constrained
by slug tests at Minor Creek (43) and permeameter meas-
urements at Oak Ridge (39). Details about the pore pressure
and deformation monitoring for Minor Creek earthflow are re-
ported in (43) and outlined in Materials and Methods. We use

the basal pore pressure and deformation data from Minor
Creek that are distilled in (7). Details about the pore pressure
and deformation monitoring at Oak Ridge earthflow are re-
ported in (40) and in Materials and Methods. We use pore
pressure data from a 2.5-m-deep piezometer at Oak Ridge,
and landslide displacement is quantified via extensometers
and Global Positioning System (GPS). Figure 1A shows the
network of GPS stations, extensometers, and the pore fluid
pressure sensor used below, which is also described in more
detail in Materials and Methods.
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(A) One-meter LiDAR-derived contour map of the “transport
zone” of Oak Ridge earthflow showing the placement of in-
strumentation used here. The white rectangle indicates the
location of the photographs in (B) and (C). Coordinates are
in UTM Zone 10 N. (B and C) Offset of a trench excavated
across the lateral shear margin at the location of the white
rectangle in (A) between November 2020 and March 2024.
(D) Slickenlines observed along the western shear zone in

spring 2017. (E) Offset measured in the trench (C) com-

pared to measured GPS displacement upslope and down-

slope over the same time interval that is spanned by the
photographs in (B) and (C).

RESULTS

Slip localization in earthflow shear zones

Science Advances, 16 Oct 2024, Vol 10, Issue 42, DOI:
10.1126/sciadv.adq9399
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November 1861:
Chalmers' under Channel railway

In 1861 The Engineer reported on an early proposal
to build a subsea railway across the English Channel

Over the years The Engineer has reported on several
schemes to connect the UK to mainland Europe and, as we
know, only one project has been successful so far.

Tunnels and bridges have been proposed and in 1880 work
started on experimental tunnels in Folkstone that were dug
by hand and an early tunnel boring machine.

Nineteen years earlier, The Engineer reported on how a cer-
tain James Chalmers of Montreal had ‘patented the means
whereby he proposes to open a railway communication under
the channel.’

THE UNDER-CHANNEL RAILWAY.

Fic.1.
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Chalmers’ idea was somewhat unique in that he'd connect
sections of tube and submerge them, rather than dig a tun-
nel.

The Engineer said: “The shape and form of the tubular road-
way may be varied, but it is preferred that such tubular road-
way for deep water should be of a circular section, having a
rectangular inner way formed therein, as thereby the pres-
sure of the water at great depths may be divided between
the tubes by allowing the leakage of the outer or circular tube
to collect between it and the inner one, until it obtains such
pressure as the inner or square tube may safely carry, then
drawing it off through valves into the inner tube, thus reliev-
ing by reaction the pressure on the outer or circular tube.

“The length or sections of a tubular way have each bulkheads
or partitions, one near each end, which are of a strength to
resist the pressure of the water when the length or section is
submerged, and when it has been emptied of water.”

Each end of a length or section of the tubular way would be
formed with inner flanges, as well as with an outer flange.
The construction of a tubular roadway could be commenced

from shore or bank, and Chalmers thought it preferable to
start at a spot ‘intermediate of the two shores or banks of the
River, Sea, or other water’.

In the tower, suitable steam engines, pumps and machinery
are to be constructed, in order to pump away the water in
the tower, and to keep it free from water

“In order to commence the works at a point intermediate of
the two shores or banks, a tower is first submerged of such
dimensions as to descend to the bottom of the water, and to
ascend to some height above its upper surface, provision be-
ing made for connecting the ends of the tubular ways on op-
posite sides of the tower in like manner to that in which the
ends of the lengths or sections of the tubular way are con-
nected end to end, when they are submerged,” said The En-
gineer.

Our Victorian predecessor continued: “In the tower, suitable
steam engines, pumps and machinery are to be constructed,
in order to pump away the water in the tower, and to keep it
free from water. The lengths or sections of the tubular road-
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way are in succession floated out to positions they are to oc-
cupy, and are then submerged and coupled up, and their in-
ner flanges riveted or connected by screw bolts and nuts,
and, as each length section of the tubular roadway is in suc-
cession coupled up, the water used therein to aid in submerg-
ing it is allowed to flow from it into the sections previously
submerged, and thence to the tower where the water is
raised and pumped away.

To have a clear way through the lengths of tubular roadway
between the tower and the length next to the one last sub-
merged, the bulkheads or partitions were removed as the
work proceeded. The outermost bulkhead or partition would
remain until another length had been submerged and fixed
to the end of the one previously submerged.

When compiling our archive pieces, it is common practise to
investigate the career of the main protagonist, but Chalmers
left little trace of himself to study. Luckily, The ICE Archive
helped to fill in the blanks. They pointed out that Chalmers
was quite an inventor, having invented the Chalmers Target,
armour for naval warships detailed in Ships of War—Petition
of Mr James Chalmers - Hansard - UK Parliament. The ICE
Archive told us also that he wrote a book about naval con-
struction. We might also assume he wrote ‘The Channel Rail-
way, connecting England & France’ prior to his untimely death
at the age of 49.

His passing warranted a small obituary in the January 1, 1869
edition of The Engineer, which noted that Chalmers left his
widow and family in ‘very straightened circumstances’.

“It is to be hoped his exertions on behalf of the public service
will not be overlooked by the government,” said The Engi-
neer.

READ THE ENGINEER'S ORIGINAL ARTICLE ON CHALMERS'
PROPOSAL

(THE ENGINEER, 18 Nov 2024, https://www.theengi-
neer.co.uk/content/archive/november-1861-chalmers-un-
der-channel-railway)
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Review of Foundations, abutments and foot-

ings (Hool and Kinne, Eds., 1923), Section 4:

Spread footings, featuring the Tunkhannock
Viaduct as a case study

Michael Bennett, P.E., M.ASCE (Gannett Fleming Tran-
Systems: Audubon, PA)

US railroads truly brought the nation into the modern age.
The completion of the Transcontinental Railroad in 1869 her-
alded a boom in railroad construction, and new tracks crept
across the nation like vines over the ensuing decades. Four
other routes from the Mississippi River to the Pacific Ocean
joined the original by 1900, and these lines connected with a
much denser network of eastern railroads to unite the na-
tion’s producers and consumers. Railroads also helped nur-
ture the Industrial Revolution, as the legs of the “iron train-
gle” of coal, steel, and railroads reinforced each other’s
growth and that of related industries. Collectively, the rail
boom fueled the US’s transformation into an economic and
international superpower. By 1916, the country boasted
over 250,000 miles of trackage, enough to reach the Moon -
and still construct four tracks from New York to San Francisco
(AAR 2024).

As railroads created the modern US, their employees helped
create modern civil engineering. Yet their innovations were
as unevenly distributed across the profession as their em-
ployers’ tracks were across the country. Structural engineer-
ing was fairly well-covered. The Cooper E-load series for rail-
road bridge design, which debuted in the Transactions of
ASCE in 1894, was among the first universal design codes in
American civil engineering practice and remains in use today.
By contrast, early geotechnical studies from US railroad civil
engineers were more scattershot and consisted mainly of
case histories of tunnels, landslides, and bridges. Civil engi-
neers elsewhere took different approaches. From 1914 to
1922, the Geotechnical Commission of the Swedish State
Railways performed the first in-depth geotechnical study
(and coined the term “geotechnical”) following a series of le-
thal slide-induced derailments. In the US, though, geotech-
nical questions in civil engineering generally received less
methodical consideration than structural ones, and railroads
were no exception (SJGK 1922).

Section 4 of Foundations, abutments and footings, which
covered spread footings, plainly reflected the gap in US civil
engineering in 1923 between increasingly sophisticated
structural analyses and geotechnical designs that were still
primitive. The listed author of the section was Albert Wolf,
cited as president of the civil engineering and architectural
firm of Wolf, Sexton, Harper, and Treaux; however, he had
died in 1921. Plenty of books have been published posthu-
mously, so it remains unclear whether Wolf himself authored
Section 4 or whether editors George Hool and William Kinne
compiled it from his previous writings. In any event, Wolf was
ably qualified for the assignment. He had studied civil engi-

neering at universities in Strasbourg and Berlin before re-
turning home to the US, where he had practiced for over 30
years (Hool and Kinne 1923, Marquis 1917, Marquis 1926).
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IMAGE 1: Geotechnical cross-section of the site of the Vita
Sikudden landslide near Norrkdping, Sweden in October
1918. Source: SIGK (1922).

IMAGE 2: Aftermath of the 1918 Vita Sikudden landslide,
which derailed a train and killed 41 passengers. Source:
SJIGK (1922).

Wolf included some geotechnical material in Section 4. At one
point, he noted that a soil’s bearing capacity can be increased
by improving its drainage. This insight makes sense a century
later when viewed through the lens of pore pressures, effec-
tive stresses, and shear strengths. Wolf also observed that
“any table of bearing values for various soils should be used
with a great deal of discretion and modified to correspond
with what experience has taught to be safe,” showing an
awareness not all civil engineers then shared (see entry for
Section 1). Later, Wolf wrote that “plain concrete footings
should be used” for structures founded on bedrock “rather
than reinforced concrete since owing to the unyielding char-
acter of the foundation the reinforced concrete footing could
not act as designed.” Clearly, he recognized that structural
and geotechnical considerations were interdependent (Wolf
1923).

Despite Wolf's (or the editors’) awareness on these counts,
though, Section 4 consisted predominantly of structural cal-
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culations. Wolf used worked examples to show readers how
to determine the loads on footings, proportion their areas and
depths, size their rebars as needed, and check their shear
and moment capacities. Some examples showcased recent
key developments in structural engineering. Wolf discussed
at length the research Arthur Talbot did on reinforced con-
crete footings at the University of Illinois in the early 1910s;
the work demonstrated the need for clear cover of rebar and
for considerations of its delamination. Other examples of
Wolf’s illustrate what remained to be standardized in the
field. The advent of universal LRFD-based structural codes
has rendered moot his discussions on how multiplication or
reduction factors for live loads varied across municipalities
(Wolf 1923).
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IMAGE 3: Stepped footings suggested by Albert Wolf for
economizing concrete use. Source: Wolf (1923).

Current geo-professionals reading Section 4 may be most
struck by its most fundamental assumption. Wolf grasped
that structural engineering needed to include geotechnical
considerations, but Section 4 also indicates that he and edi-
tors Hool and Kinne felt the growing intricacy of structural
design was more than enough to compensate for any subsur-
face hiccups. This assumption was brave at best and risky at
worst. Karl Terzaghi later estimated that every reported
foundation failure in the early 1900s was accompanied by at
least 10 unreported ones (see entry for Terzaghi (1925)).
However, the perspective Wolf, Hool, and Kinne held predom-
inated among civil engineers 100 years ago. Practitioners saw
subsurface conditions as problems to be worked out during
construction, not constraints to be incorporated into design.
A case history Wolf had penned a few years earlier for a book
on reinforced concrete construction, one also edited by
George Hool, reflected this viewpoint even more clearly than
Section 4. The case study was on one of the US’s biggest,
boldest railroad civil engineering projects of the early 20th
century - the Delaware, Lackawanna, and Western Railroad’s
Tunkhannock Viaduct, 16 miles northwest of Scranton, Penn-
sylvania (Wolf 1916, Wolf 1923).

The Lackawanna Railroad, as everyone called it, was an in-
dustry powerhouse as the 20th century began. Founded in
Scranton 50 years earlier, it had grown quickly as the region’s
iron and anthracite coal deposits were rapidly developed after
the Civil War. The Lackawanna and its civil engineers soon
designed and built a line from Hoboken (and, by ferry, Man-
hattan) to Buffalo, connecting Atlantic Ocean ports with their
Great Lakes counterparts, and heavy coal and steel traffic
followed. Scranton became the heart of the Lackawanna sys-
tem, serving as home to the railroad’s headquarters, locomo-
tive shops, and a major freight yard. The Lackawanna also
took advantage of its proximity to northeast Pennsylvania’s
vast deposits of anthracite coal by having its engines built to
burn it. Anthracite is harder and ignites at higher tempera-
tures than the bituminous coal most railroads used to power
their locomotives, but it also emits less soot in combustion.
Beginning in the early 1900s, the Lackawanna touted its
cleaner-burning fuel with ads featuring a character named
Phoebe Snow. An archetypal Gibson girl, she waxed eloquent
in clever poems about how spotless her white linens stayed
aboard the “Road of Anthracite” (Flanagan 1984, Steamtown
NHS).

IMAGE 4: The Tunkhannock Viaduct soars over the valley of
its namesake creek in Nicholson, PA. Source: Author.

IMAGE 5: A Lackawanna Railroad advertisement from the
early 1900s featuring Phoebe Snow. Source: RRMPA
(2024).

Meanwhile, Phoebe’s corporate overlords puzzled over how
to navigate an increasingly restrictive business environment.
The Gilded Age had been good for railroads, if not for their
employees and customers. The Lackawanna Railroad owned
many of the mines from which it hauled anthracite coal, giv-
ing it a vertical monopoly on the commodity, and it was
hardly unique in this regard. Like its peers, the Lackawanna
also set its own rates for shipping freight, and chagrined com-
panies had little choice but to pay these oft-exorbitant fees.
In 1887, the US government had begun regulating rates for
passenger and freight service to keep railroads from holding
their clients over a barrel. The nation’s carriers could no
longer reap the heady rewards of unbridled capitalism, and
they had to change course to maintain profitability. William
Truesdale, who became the Lackawanna’s president in 1899,
decided to do so by undertaking massive infrastructural im-
provements (Flanagan 1984, Steamtown NHS).

Truesdale and his civil engineers soon kicked off three major
projects. The first involved building the railroad a modern
headquarters which would double as its Scranton train sta-
tion. The structure was finished in 1908 at a cost of
$500,000, or $16.8 million in 2024. Arriving travelers
stepped into a two story-high marbled waiting room featuring
a Tiffany glass ceiling and tiles depicting scenes along the
Lackawanna’s Hoboken-Buffalo main line. The three floors
(another was added later) above them housed the railroad’s
finance, engineering, construction, legal, freight, and real es-
tate departments. Next, the Lackawanna built the Slateford
Cutoff, a 30-mile stretch of track across western New Jersey
that shaved 12 miles off its main line. The cutoff featured
additional tracks, long straightaways, easy curves, dramatic
viaducts, and grade-separated crossings; it also used rein-
forced concrete extensively at a time when it was not yet in
vogue for railroad construction. The Slateford Cutoff was
completed in 1911 at a cost of $11 million, or $365 million in
2024 (Flanagan 1984, NAL 1976, Steamtown NHS, Webster
2024).
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IMAGE 6: Exterior of the Lackawanna Railroad’s Scranton
station, since retrofitted into a hotel. Source: Author.

o |

IMAGE 7: Interior of the Lackawanna Railroad’s Scranton
station, featuring “LRR” insignias on the balcony’s balus-
trades. Source: Author.

In the early 1910s, William Truesdale and his civil engineers
buckled down to work on the third, and in many ways most
daunting, of his planned major infrastructure projects. The
Lackawanna’s main line between Clarks Summit, a few miles
northwest of Scranton, and Hallstead, a hamlet on the Sus-
quehanna River near the New York state line, dated back to
the 1850s. Like most early railroads, it had been built eco-
nomically to follow the surrounding terrain - in its case,
Pennsylvania’s rugged Endless Mountains. Yet this section
had scarcely been improved since then and now featured
some of the steepest grades and sharpest curves on the en-
tire Hoboken-Buffalo route. Truesdale and his civil engineer-
ing team determined that building a cutoff to Hallstead would
be the most economical option for straightening and flatten-
ing this section of the Lackawanna’s main line (NAL 1976).

The route Truesdale and his civil engineers selected for the
Hallstead Cutoff would trim only 3.6 miles off the Hoboken-
Buffalo trip, but it would save the Lackawanna Railroad far
more than distance alone could indicate. The cutoff would
feature a maximum grade 40 percent gentler than the exist-
ing route (0.68% versus 1.23%) and a maximum curve half
as sharp (3.0° versus 6.4°). It would also feature six fewer
circles worth of total curvature (1,570° versus 3,970°) than
the extant Lackawanna route and would be 30 feet lower at
Clarks Summit, easing the tough climb from Scranton into
the Endless Mountains. Ultimately, the cutoff would save
freight trains an hour between Scranton and Binghamton,
New York, and would save passenger trains 20 minutes. The
cutoff would be a formidable civil engineering challenge in-
volving massive cuts, huge fills, and a 3,630-foot tunnel. Its
linchpin, though, would be a mammoth viaduct over
Tunkhannock Creek in the borough of Nicholson. A large fill
with culverts might have been cheaper to build, but Lacka-
wanna civil engineers chose a viaduct after observing the
raging creek during a spring flood (ASCE 1914, ASCE 2024,
NAL 1976).

IMAGE 8: Map of the Hallstead Cutoff and the Lackawanna
Railroad’s extant route, 1914. Source: ASCE (1914).

Two Lackawanna designers - civil engineer Abraham Cohen,
still in his 20s, and seasoned architect William Botsford -
worked hand in glove to make the Tunkhannock Viaduct both
beautiful and functional. They modeled their final design on
the Pont du Gard aqueduct of the Roman Empire. It would be
2,375 feet long, have 12 arches, and soar 240 feet above the
creek and 180 feet above the Lackawanna’s existing main
line. (Tragically, after Botsford visited Europe in early 1912
to study historic architecture there, he attempted to return
home - and perished - on the Titanic.) The viaduct would be
a marvel of advanced structural design. Albert Wolf rightfully
noted that “this bridge is indicative of the high state of de-
velopment of the concrete designing practice of the D.L.&W.
R.R. and in addition reflects great credit upon the status of
concrete bridge design and construction in America” as he
elaborated on its structural details. The viaduct’s geotech-
nical design also reflected the state of US practice, albeit in
a less flattering light. Cohen and Botsford prudently decided
to found the structure on bedrock, and the Lackawanna de-
termined the depth to rock at the site using borings; its min-
ing subsidiaries already used the practice to locate economi-
cal coal seams. Still, the designers left the question of how
exactly footings would be excavated to bedrock for C.W.
Simpson, the Lackawanna’s construction engineer for the vi-
aduct, to figure out (Baker 2015, Simpson 1916, Wolf 1916).

IMAGE 9: Structural detail of the Tunkhannock Viaduct.
Source: ASCE (1914).

Construction of the Hallstead Cutoff began in May 1912. The
200 skilled craftsmen and 300 laborers under C.W. Simpson’s
command started work on the Tunkhannock Viaduct by build-
ing railroad sidings on the Lackawanna Railroad’s extant main
line and constructing temporary narrow-gauge tracks around
the site for moving construction supplies and excavated soil
and rock. One of the first obstacles the Lackawanna faced
was getting dynamite to the site for construction. The rail-
road, mindful of all the coal it carried, strictly forbade trains
on its lines from hauling explosives. Instead, the dynamite
had to travel through another railroad’s depot 11 miles away,
from which horse-drawn wagons brought it to Nicholson. By
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July, the crews were ready to excavate the foundations of the
bridge’s 11 piers (NAL 1976, NHA 2024, Wolf 1916).
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IMAGE 10: Drill rig for locating coal seams, much like what
the Lackawanna Railroad would have used to locate bedrock
for the Tunkhannock Viaduct. Source: Author.

IMAGE 11: Diagram of the construction set-up for the cen-
tral portion of the Tunkhannock Viaduct site. Source: Wolf
(1916).

Abraham Cohen had designed the Tunkhannock Viaduct to
hold the heaviest steam locomotive of the day — the 300-ton
Mallet - and loaded cars weighing 3 tons per foot on both its
tracks. These massive loads translated into piers measuring
43.5 feet by 36.5 feet at their footings; those of the deepest
piers were enlarged to 46 feet by 40 feet. Crews working for
Flickwir & Bush, the Lackawanna’s contractor for the viaduct,
started excavations for the pier footings by laying out steel
sheet piling measuring 52 feet by 46 feet around each pier
location. Once the sheet piles were partially driven using a
steam hammer, excavation began. As it progressed, the
sheet piling was gradually driven deeper; meanwhile, the ex-
cavated material was used to level the site for construction
of work buildings and temporary tracks. When the piling at
each pier had been driven to its full height of 30 feet, a sec-
ond steel sheet pile cofferdam measuring 65 feet by 59 feet
was driven around the first and the material between the cof-

ferdams was excavated. Sheet pile driving and excavation
then continued within the first cofferdam. Plentiful timber
bracing was used to support the excavations as they pro-
gressed (Wolf 1916).
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Fra, 432 —Tunkhannoek vinduct. Details of cofferdam sheeting and
bracing.

Bedrock at the Tunkhannock Viaduct site consists primarily
of sandstone, siltstone, and shale and is usually a sound
bearing stratum provided it is excavated to intact material
and kept dry. The steam shovels and clamshell buckets used
by Flickwir & Bush crews ensured that excavation proceeded
to sound material; the crews carefully dug out the corners of
the cofferdams by hand and, occasionally, broke up boulders
with dynamite. Simultaneously, the pumps they deployed
within the cofferdams largely kept their excavations dry.
However, their luck ran out at Piers 4 and 5, where excava-
tion was significantly affected by running sands. At Pier 4,
which is next to Tunkhannock Creek, the issue was encoun-
tered 40 feet below grade and quickly grew so severe that
the cofferdam shifted 15 inches, its timber bracing warped,
and the surrounding ground settled as much as 10 feet. C.W.
Simpson got his crews to swiftly and correctly reposition the
cofferdam using jacks and additional excavation, but a new
strategy for excavation to bedrock was clearly necessary. He
hit upon the brilliantly simple idea of using timber sheet piling
to divide the interior of the Pier 4 cofferdam into three sec-
tions and sequentially excavate each to sound bedrock and
pour concrete into it. He also bolstered the dewatering sys-
tem within the Pier 4 cofferdam so that up to 200,000 gallons
of water per hour could be pumped from it. Simpson’s
scheme worked, and construction of Pier 4 proceeded
smoothly from there (Geyer and Wilshusen 1982, PaGEODE
2024, Wolf 1916).

The Pier 4 boondoggle gave Simpson and the Flickwir & Bush
crews a better idea of what to expect as excavation pro-
gressed at Pier 5, just north of Pier 4, and subsurface condi-
tions there were indeed similar. However, Simpson’s plan to
reuse his timber sheet piling technique failed due to a key
geotechnical detail. Northeast Pennsylvania was heavily gla-
ciated during the last ice age, and the retreating glaciers left
behind extensive boulder deposits. Flickwir & Bush crews at-
tempting to drive timber sheet piles in the Pier 5 cofferdam
roughly 75 feet below grade found that these boulders, which
had not been problematic at Pier 4, were everywhere at Pier
5. The timber sheet piles were soon badly damaged by im-
pacts on boulders, and excavation stalled while a change of
plan was worked out. The troubles at Piers 4 and 5 were by
then significantly delaying completion of the Tunkhannock Vi-
aduct, and Lackawanna Railroad president Truesdale was no
doubt deeply frustrated by the mounting construction ex-
penses and profits lost due to the holdup. The Lackawanna
hosted an ASCE excursion train tour of the Hallstead Cutoff
in January 1914, but its civil engineers probably downplayed
that the excavation issues were threatening to delay its
planned completion date of July 1, 1915 (ASCE 1914, Simp-
son 1916, Wolf 1916).
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IMAGE 13: Excavation progresses on Pier 5 of the Tunkhan-
nock Viaduct, October 1913. Source: Archives West (2017).

IMAGE 14: View of construction progress overall on the
Tunkhannock Viaduct, fall 1913. Source: ASCE (1914).

At length, however, C.W. Simpson and Flickwir & Bush
worked out a solution at Pier 5. Pneumatic caissons, or cham-
bers filled with forced air in which excavation proceeds man-
ually, were on their way out in construction by 1914 but rep-
resented one of the few viable alternatives left at the project
team’s disposal. Furthermore, the threat of decompression
sickness which had formerly plagued caisson workers had by
then been effectively addressed using airlocks. Flickwir &
Bush brought an airlock-equipped caisson to the Pier 5 site
in December 1914 and promptly resumed excavation. The
caisson steadily inched downward as its crew dug material
out from beneath it, and laborers outside the caisson accel-
erated its descent by pouring concrete atop it. When the Pier
5 caisson reached sound bedrock in February 1915, Flickwir
& Bush backfilled it with concrete, and Pier 5 swiftly began
rising toward its comrades. From there, the structural con-
struction of using steel falsework trusses to erect the
Tunkhannock Viaduct’s 12 arches (two are buried within the
viaduct’s approaches) and pouring the concrete arches using
a cable system proceeded rapidly. Simpson had twice sur-
mounted serious subsurface issues with his quick improvisa-
tion, but the geotechnical headaches he had been forced to
tackle slowly and painfully stood in stark contrast to the neat
efficiency with which structural work on the viaduct pro-
ceeded (NAL 1976, Simpson 1916, Wolf 1916).

The Tunkhannock Viaduct’'s foundation problems were the
main reason the Lackawanna Railroad and its contractors
completed the Hallstead Cutoff 4 months behind schedule in
November 1915. Still, the feat was nothing short of astound-
ing. The project had cost $12 million, or $378 million in 2024.

It had involved excavating 5.5 million cubic yards of soil and
7.6 million cubic yards of rock, and it had used 300,000 cubic
yards of concrete and 2,360 tons of rebar. The Tunkhannock
Viaduct alone had cost $1.4 million, or $44.1 million in 2024,
and had used roughly half of the cutoff’s total concrete and
rebar. Its 11 piers had required excavations ranging in depth
from 60 to 103 feet, and bedrock at the deepest pier lay 309
feet below the double-tracked bridge deck. So exacting were
the Lackawanna’s construction standards that each pier,
some of which were over 200 feet high, was within a quarter
inch of plumb. Sadly, some numbers from the project were
far more sobering; 30 workers had died building the viaduct.
Still, the fact remained that the Lackawanna had built the
largest concrete bridge, if not structure, in the world (ASCE
1914, ASCE 2024, Baker 2015, NAL 1976, NHA 2024, Simp-
son 1916, Webster 2024, Wolf 1916).

IMAGE 15: Souvenir booklet from the ASCE excursion train
to the Hallstead Cutoff, January 22, 1914. Source: Author's
collection.

IMAGE 16: Civil engineers on the ASCE excursion train step
out in derbies and fur coats to better view the construction
of the Tunkhannock Viaduct. Source: NPS (2022).

The Lackawanna Railroad commemorated the Hallstead Cut-
off with a grand opening ceremony for it on November 7,
1915. Fittingly, the ceremony was held at the Tunkhannock
Viaduct. Dignitaries included the governor of Pennsylvania
and a 50-year Lackawanna employee who had ridden one of
the railroad’s first passenger trains in 1851. Predictably, the
keynote speaker was William Truesdale, who vowed that his
railroad would continue to strive for constant improvement in
its infrastructure and service. With a shout of “All aboard!”
from a Lackawanna conductor, the first passenger train then
chugged across the viaduct to raucous cheering. It appeared
that Phoebe Snow’s travels on the Road of Anthracite would
be swifter and more pleasant for a long time to come (Baker
1915, Scranton Times 1915, Wolf 1916).
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IMAGE 17: The tower used to transport concrete along the
Tunkhannock Viaduct for pouring via cable-mounted buck-
ets, spring 1915. Source: NAL (1976).

IMAGE 18: The Tunkhannock Viaduct upon completion, fall
1915. Source: NAL (1976).

“Railroading is changing very rapidly,” Truesdale noted in his
dedicatory remarks, “and no prophet who is wise will venture
a prediction as to what the next development will be.” Unbe-
knownst to him, the next development was already there that
day, as dozens of locals drove their automobiles to the open-
ing ceremony. In hindsight, the Lackawanna Railroad’s com-
pletion of the viaduct marked high noon for US railroads as
well as any event could. Further ambitious projects on the
scale of the Hallstead Cutoff were initially shelved when the
country entered World War I in 1917. (To save anthracite for
the war effort, the US government ordered all railroads to
burn bituminous coal during the conflict, prompting the
Lackawanna to retire Phoebe Snow.) A short but painful re-
cession followed the war, and the Supreme Court further cur-
tailed railroad spending by forcing lines to divest their vertical
monopolies, such as the Lackawanna’s coal companies. As
the 1920s got roaring, the shift toward cars became even

more noticeable. It was research for highway, not railroad,
construction that led to many early advances in geotechnical
engineering as the discipline came into its own at that time.
The Great Depression and World War II temporarily halted
further paradigm shifts in US transportation - rail passenger
miles traveled hit its peak in 1944 - but the automotive age
shifted into high gear as peacetime returned (Steamtown
NHS).

IMAGE 19: The first train over the Tunkhannock Viaduct
looks tiny by comparison as it crosses the structure, No-
vember 7, 1915. Source: Fulton (2015).

During the 1950s, the economic tide turned harshly against
American railroads. The US government invested its trans-
portation resources in alternative modes of infrastructure, in-
cluding airports, pipelines, canals such as the St. Lawrence
Seaway, and - most notably - the interstate highway system.
The cross-country freeway network was an undeniable posi-
tive but created a market distortion that subsidized the au-
tomobile, trucking, and oil industries and made it tough for
railroads to compete. A 1959 geotechnical report for Inter-
state 81 near Scranton noted that its planned alignment ex-
tended across a bridge “over [...] the Delaware, Lackawanna,
and Western Railroad.” The symbolic, if inadvertent, juxta-
position of the interstate soaring high above the railroad
track was powerful. Meanwhile, the federal regulatory struc-
ture designed to keep Gilded Age railroads from holding com-
petitors and clients over a barrel now held those railroads
over one by restricting their abilities to set competitive and
goods-specific freight shipping rates and to discontinue
money-losing passenger services. Consumers switched to the
cheaper, more flexible alternatives of car travel and long-haul
trucking, and American railroads’ retreat soon turned into a
rout (AAR 2024, GFCC 1959, Steamtown NHS).

The Lackawanna Railroad struggled gamely to keep going. It
replaced its anthracite-powered steam locomotives with die-
sel engines that were easier to run and maintain and, with an
eye on nostalgia, even renamed its marquee passenger train
the Phoebe Snow. (It was from this train that an aspiring
musician took her stage name en route to pop stardom.)
However, the triple blow of the rise of the interstates, exten-
sive infrastructure damage from Hurricane Diane in 1955,
and the precipitous postwar decline of the Pennsylvania an-
thracite industry meant that the Lackawanna’s strenuous ef-
forts merely bought it time. Next, it followed many of its
floundering US peers in merging with an old rival to try to
stay afloat; in 1960, the Lackawanna threw in its lot with the
Erie Railroad. The new company remained solvent for 12
more years, a respectable performance compared to how
quickly most of the panicked, ill-advised rail mergers of the
era tanked. In the end, though, the Erie Lackawanna was
done in by economic forces beyond its control. The Phoebe
Snow left Scranton for the final time in 1966, and the im-
mense track damage done by Hurricane Agnes in June 1972
pushed the Erie Lackawanna into bankruptcy (Holden 2011,
STT 2022, Steamtown NHS).
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IMAGE 20: A political cartoonist satirizes the plight of US
railroads in the mid-20th century.
Source: Steamtown NHS.

IMAGE 21: Geotechnical report for L.R. 1005 (now Inter-
state 81) in Dunmore, PA, just outside of Scranton, March
1959. Source: Author's collection.

By then, the US government was finally acting on the crisis
gripping American railroads. The 1970 failure of the Penn
Central — another poorly planned merger, but this one be-
tween two of the country’s most powerful carriers - repre-
sented the largest bankruptcy in US history until then and
spurred Washington to act. First, Congress nationalized pas-
senger rail service by creating Amtrak; the move saved US

railroads roughly $200 million annually, or $1.6 billion in
2024. Next, the government created Conrail to take over and
consolidate the operations of bankrupt freight railroads in the
northeast US, including the Erie Lackawanna. Finally, Wash-
ington passed bipartisan deregulation to modernize federal
oversight of railroads, which helped stabilize the health of re-
maining US freight lines. Conrail soon began turning a profit
and was privatized; it has since been purchased by its com-
petitors. US passenger rail has also undergone a renaissance
over the past decade. Amtrak now stands on the verge of
turning its first profit and recently released a 15-year plan to
extend service to destinations where passengers have not
disembarked in decades, including Scranton. Regional law-
makers are currently securing funds for the infrastructural
improvements necessary to bring passenger rail back to the
city, which most Americans now know not from its industrial
roots but from the sitcom The Office (AAR 2024, Schaffer
2024, Steamtown NHS).

IMAGE 22: A 1948 diesel locomotive, repainted in Lacka-
wanna Railroad livery for excursion service, sits on display
at Steamtown National Historic Site. Source: Author.

IMAGE 23: Damage to Lackawanna Railroad tracks in
Scranton, PA, from Hurricane Diane, August 1955.
Source: SPL (2024).

Remnants of the Lackawanna Railroad still dot the landscape
in and around Scranton. The Steamtown National Historic
Site is housed in the line’s former downtown freight yard and
ably tells the story of the US’s railroading heritage. Blocks
away, the railroad’s former station and office building now
serves as a hotel that combines its historic charms with mod-
ern travel conveniences. However, the clearest reminder of
the Lackawanna stands in Nicholson, where several freight
trains trundle over the Tunkhannock Viaduct every day. The
throbbing diesel engines pulling double-stacked trailer con-
tainers still look miniscule atop the massive structure with its
clear, if worn, marking (added decades after construction) of
“LACKAWANNA RR.” The graceful behemoth is now a National
Historic Civil Engineering Landmark and sits on the National
Register of Historic Places, ensuring its preservation for fu-
ture generations. Part of the structure’s historic significance
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in civil engineering arises from its being the world’s largest
concrete bridge upon its completion; another comes from its
construction, which reflected an era when the complexity of
structural design far outpaced that of geotechnical design.
However, its deeper historic significance in the profession
may be how it reflects the brilliance of American railroads’
civil engineers. It was the ingenuity and innovation of people
such as Abraham Cohen and C.W. Simpson that made possi-
ble structures such as the Tunkhannock Viaduct and rail
routes such as the Road of Anthracite (Flanagan 1984, NHA
2024, Steamtown NHS).

IMAGE 24: The Tunkhannock Viaduct frames a November
sunrise. Source: Author.
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DATA INTERCHANGE FOR GEOTECHNICAL
AND GEOENVIRONMENTAL SPECIALISTS

BLOG

Is DIGGS ready for AI?
by Allen Cadden, P.E., BC.GE, F.ASCE

Catchy title, eh? For the geotechnical world and everyone
else, Al is a new and exciting challenge. And as we have all
heard, its value is directly tied to the data it is trained
with. That's where DIGGS -- Data Interchange for Geotech-
nical and Geoenvironmental Specialists -- comes in. If you
have not heard of this over the past 15 years, this is the data
structure standard initially developed through DOT and FHWA
efforts and, for the past 7 years, managed and expanded by
the Geo-Institute.

As we have said many times, this is not a database of geo-
technical data; this is a standard format that can be used to
easily transfer geotechnical data -- boring, in-situ testing, la-
boratory, grouting, geophysical, pile, instrumentation, MWD,
etc -- from one software tool to another. Imagine how won-
derful our life will be once we fully adopt this transfer for-
mat: when we collect the data in the field electronically, send
it to the office and laboratory and then into our analysis, re-
porting, and presentation tools, then into the field for bid-
ding and construction use -- without ever having to manipu-
late it or pull info from a PDF. Like AI, this is possible and
likely to be a reality for the geotechnical community in the
not-too-distant future. Check out DIGGS at
www.diggsml.org.

We have a very active group of followers that meet the first
Friday of each month to discus application and advancements
in the DIGGS world. Please feel free to join us by sending a
request at https://www.geoinstitute.org/special-pro-
jects/diggs/contact-us. If you have a strong interest in how
the schema works, check out our GitHub site. Here you will
find development information, documentation, and examples
to help get you start down the DIGGS implementation path.

We have several ongoing development efforts supported by
the G-I Committee Special Project Fund. These include MWD,
vendor support, deep foundations, geophysics, and instru-
mentation as well as general advancements within the DIGGS
schema. You are welcome to join any of these working
groups as well.

Let's get Al-ready by standardizing our data transfer with
DIGGS!

We're planning to bring you a new DIGGS blog post every
month focused on advances, new partnerships, and ways you
can use DIGGS and its outputs! Also check out the DIGGS
playlist on the G-I YouTube channel for application and train-
ing videos.

(GEO-INSTITUTE, 06 Nov 2024, https://www.geoinsti-
tute.org/news/diggs-ready-ai)
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NEA ANO TIz
EAAHNIKEZ KAI
AIEONEIz
FEQTEXNIKEZ ENQ2ZEI2>

EAAHNIKH
EMEXTHMONIKH

“ & FEQTEXNIKHE

MHXANIKHX
AladikTuakn d1aAegn TeTrapTn 20.11.2024
Apa AyyeAikiG MpappaTikonoUAou

H epappoyn TG apiOunTIKAG avaAuong oThv a-
&10A0ynon kail oTov OXESIAONO0 HOVONacoaAwyv
Yia UNEPAKTIA aloAIKd ndapka

MepiAnyn AIGAeENGg

H apiBunTikr) avaAuon xpnoigonolgital OAo kai nepioodTEPO
oTnV avantu€n peBodoAoyIWV YEWTEXVIKOU OXedIACHOU Kdal
aTnVv €@apuoyn Toug oTnv Npd&n. Na napdadsiypa, To NpooPpa-
Ta OAOKANPWHEVO €PEUVNTIKO Npoypaupa PISA To onoio xpn-
HaTodoTnBnkKe ano eTaipeieg nou dpaoTnpionoioUvTal aTn PBlo-
pnxavia TnG UNepAkTIag aioAlkng evépyelag kai dIEnyOn oe
Tpia navemotiuia (University of Oxford, Imperial College
London & University College Dublin), avénTue véa pebodo-
Aoyia avaiuong kai oxediaopoU povonacoalwv Bepelinong
UNEPAKTIWV AVEHOYEVVNTPIWV, GTNV onoia n api8unTikn ava-
Auon éxel KevTpikd poAo.

MeTd ano pia ouvToun neplypagr Tng peBodou oxediacpou
PISA, otnv JIGA€En Ba napouaciacToUV TPICDIACTATEG apIOuNn-
TIKEG avaAUCEIC JE TNV HEBODO TWV NENEPATHEVWV OTOIXEIWV
nou mpayuaronoinénkav yia Tov oXedlaopo HovonacoaAwy,
yla €vav apiBuo unepakTIiwV aloAIK®V Napkwv oTtn Bopeia Eu-
pwnn. Apxika, 6a NnapouciacTei N IKAVOTNTA KAMOIWV Npony-
MEVWV KATAOTATIKOV MPOCOHOIMUATWV va MEPIYPAPOUV TNV
anokpion Tou €5APOUG YId Hid NoIKIAia TUNIKWV €5ap®V Nnou
ouvavTtwvTal oTn Bopeia ©dlaocoa. Eniong, 6a napouciacTei n
peBodoAoyia Babuovounong auTwy TWV KATaoTaTIKWV Npooo-
HOIWHUATWY XPNOIKMONOI®VTAG TA ANOTEAECHATA NPONYHEVWV
€£pPYACTNPIAK®V KAl ENITONOU JOKIJ®WV MoU yivovTal oTo nAaQi-
010 OxedIaopoU TWV UNEPAKTIOV AIOAIK®V napkwv. Agilel va
onueIwBei OTI €neIdn Ta UNEPAKTIA AIOAIKG NApKa KAAUNToOUV
MEYAAEG EKTACTEIG, UNAPXElI HEYAAUTEPN HETABANTOTNTA TWV €-
daIK®WV ouVBNKWV og oX€on Pe NOAAG xepaaia €pya, kal -
NOKEVWG N agloAdynon Twv €3aPIK®WV SUVONK®WV €ival MOAAEG
@OopEG nio nepinAokn. Téhog, oTn S1GAeEN Ba napouciacTei o
TPOMOC PE TOV OMOI0 TA ANOTEAECUATA TWV APIBUNTIKWV ava-
AUoswv pnopouv va xpnoigonoinBouv yia TNV avaiuaon kai
Tov OXedIa0UO HOVONAaadAwV PIkpoU Adyou PRkoug npog di-
apetpo (L/D), péow TNG eEaywynG KaunuA®v avTidpaong da-
(POUG Kal TNG EQApPUOYNG TOUG O CUMBATIKEG avaAUCEIG p-y.

Z0vTopo Bioypa@iko Znpeiopa OMIARTPIAG

H AyyeAikn MpappatikonouAou gival Senior Partner oTnv Geo-
technical Consulting Group (GCG) oTo Aovdivo, Hvwuévo Ba-
oileio, kai Fellow Tou Institution of Civil Engineers (ICE). Ei-
val NTuxiouxog MoAITIKOG Mnyavikdg AMO (1998) kai éxel pe-
TanTuyiakd (MSc, 1999) kai didakTopikd dinAwpa (PhD,
2004) otnv MewTtexvikn Mnxavikn and To Imperial College Tou
Novdivou, oTo onoio Kal EpyacTnke wg Research Assistant. To

£PEUVNTIKO TNC €PYO EMIKEVTPWONKE OTNV KATAOTATIKN NPOoC-
opoiwon apyiAwv kal CUykekpiyeEva oTnv avanTugn karaora-
TIKOV HOVTEAWV KIVNUATIKAG KPATuvong, Ta Onoia £ionyaye
oTov kwdIka nenepacuevwv oToixeiov ICFEP Tou Imperial
College. Qg WENOG TNG 0AdAG UNOAOYICTIKNG YEWTEXVIKNG KN-
Xavikng Tng GCG exel navw and 20 xpodvia suneipia atnv
nponyHdevn KaTaoTaTIKr NPOCOUoiwan KAl aTnV EQApUoyr TNG
oTnVv apiBunTikni avaAuon NOAUMNAOKWV YEWTEXVIKOV KATA-
OKEU®V, OUMMNEPIAQUBAVOUEVWV XEPOAIWV Kal UNEPAKTIWV Og-
HeEAI®OEWY, BaBIWV EKOKAPWV, oNPAYYwV Kal GPayuaTwy.

'EXel EpyacTei o€ NAABOG HEYAAWV TEXVIKOV EPYWV KAl EPYWV
unodoung oto Hvwuévo Baoielo aAAd kal ge AAAEG XWPEG,
HeTall dAAwv, oTnv kaivoupla ypapun Elizabeth Line Tou pe-
Tpo Tou Aovdivou (London Underground Limited, LUL), otnv
avaBdbuion Twv unoyelwv oTtabuwv Victoria, Bank kai
Tottenham Court Road eniong Tou LUL, oTo @pdayua Upper
Thames Reservoir (oTov aXedIa0u6 TOU OMoiou XPNalhonolr-
Onkav Ta KATAOTATIKA JOVTEAA TOU €PEUVNTIKOU TNG £pyou),
oc BePEANIWOEIC UNEPAKTIOV NAATPOPHWY €EOPUENC MeTpe-
Aaiou kal o€ PeBOdOUG anoBeoNG TEAUATWY OPUXEiWV a1 pou
otnv BpaQAia. Ta TeAeuTaia Xpovia, €XEl EPYACTEI EKTEVWOG
oTnV avaAuaon Kai oTov oxediaouo PHovonacodAwy yia unepa-
KTIa dloAIKG NAapka o€ 31aPpopeg edAPIKEG OUVONKEG.

'Exel ypawel ndvw ano 20 apbpa o€ enioTnPOVIKA NePIOdIKA
Kal ouvedpia kal €xel dwaoel SIaAEEEIG UeTA and NpoOoKANnon o€
navenioTniia, ENICTNUOVIKEG KOIVOTNTEG KAl OUVEDPIA, CUMNE-
pIAapBavopevwy OIaAEEEWY OTO METANTUXIAOKO TEWTEXVIKAG
Mnxavikng Tou Imperial College ka1 BepaTikn d1GAeEN oTo 100
Eupwnaikd Zuvedpio ApIBUNTIKOV MeBodwv aTnV MEWTEXVIKNA
Mnxavikr (10th NUMGE 2023).

AladikTuakn S1aAegn TeTapTn 26.11.2024
Dr. Loretta Batali

2nd generation of Eurocode 7 - Key changes
and evolution of pile foundations design

MepiAnwn AiaAeEng

The presentation will focus in the first part on the key
changes of the 2nd generation of Eurocode 7, in conjunction
with the corresponding revision of Eurocode 0 (EN 1990:
2023): new concepts (new geotechnical category, repre-
sentative value of geotechnical parameters, groundwater,
rock mechanics etc.) and new developments (ground im-
provement, reinforced soils, soil nails etc.).

The 2nd part of the presentation will address more in detail
the design of pile foundations according to the 2nd genera-
tion of Eurocode 7.

ZUvVTOHO Bloypa@iko Inpeimwpa OHIARTPIAG

Loretta Batali is full professor and habilitated for PhD re-
search at the Technical University of Civil Engineering Bucha-
rest (UTCB), Department of Geotechnics and Foundations
and Director of the Council for Doctoral Studies. She gradu-
ated the Hydraulic Works Faculty of UTCB in 1990, then she
obtained a Master degree in 1993 and her PhD degree in
1997, both from INSA Lyon France (with a PhD thesis on the
Use of geosynthetic clay liners for landfills).

Topics of interest: Soil mechanics, Foundation engineering,
Landfills, Geosynthetics, Retaining structures, Unsaturated
soils, Slope stability

She led 4 research projects as director (2 international and 2
national), as well as 2 other projects and was member of an-
other 7 international and 14 national research projects.

She published 9 speciality books and more than 100 scientific
and technical papers in journals and conference proceedings.
She is appointed as technical expert and verifier for Geotech-
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nics and Foundation domain (Af) by the Public Works Minis-
try, as well as national and international evaluator for re-
search projects. She has a rich technical activity for geotech-
nical investigations, geotechnical design and consultancy,
verification and expertise, as well as author of technical
norms and standards and member of various state comis-
sions. She is involved in the revision of the Eurocode 7 at
CEN (TC 250/SC7), as member of PT1 and leading TG B on
design examples. Starting from 1.01.2025 Prof. Batali will act
as vice chair of SC7.

She is also member of the Romanian Association for Geosyn-
thetics (ARG), after serving for 10 years as scientific secre-
tary and also member of the International Geosynthetics So-
ciety (IGS) and of the CEN TC 189 - Geosynthetics.

Since 2021 Loretta Batali is the President of the Romanian
Society for Soil mechanics and Foundation Engineering
(SRGF), after being vice-president of it for 9 years. She is
also member of the International Society for Soil Mechanics
and Foundation Engineering (ISSMGE) and chair of the
Awards Board Level Committee (AWAC).

KANAAI THZ EEEE'M ZTO YOUTUBE

H EAAnvikn EmioTnuovikn ETaipeia Edapounxavikng kai MNew-
TEXVIKNG MNXavikng d1atnpei KavaAl Je PAyVNTOOKOMNHEVEG
d1aAéEeic nou éxel dlopyavwaoel. O oUVOEOHOG Yia TO KavdaAl
givai:
https://www.youtube.com/@thechannelofhssmge5899

>Tov 310 OUVOEONO WMOPEITE va NATACETE TO NMANKTPO «EY-
YPao®n» Kal va eyypageite aTo KavaAl pag evioxUovTag To €-
TOl, GAAG Kal TNV idla TNV €NIOTNUOVIKN HAG €TAIpEia.

H npwtn payvnrookonnuévn SIGAEEN nou avapTrnOnke ATav
auTn Tou Mpddpopou Wappodnouhou oTig 9/2/2022 kal ako-
AouBnoe Tov AnpiAio Tou 2023 n avapTnon TwV HAyvnNTOOKO-
nnuévwv diaAéEewv ano Tnv Eonepida Mn Kopeopévwyv Eda-
@wv TG 1/7/2019 nou £yive padi kal Ye TNV avaptnon Tng
payvnrookonnuévng 10" ABnvaikng AIGAeEng Tou ZnUpou Ka-
Bouvidn.

Ano TOTE, Pe opydvwon and Tov Mevikd pag Mpapparéa . Mne-
AOKka yivovTal OAeg o1 S1adIKTUAKEG SIAAEEEIG KAl OTN CUVEXEIQ
anoBnkelovTadl Kal dIaPopPWVOVTal OTNV TEAIKA TOUG HOpPN
ano 1o péAog pag A. TooUToa kal apou gleyxBoUv ano Tov
Mpoedpo M. Mnapdavn kai Tov i3I0 Tov/TNV OPIANTA/OMIAR-
Tpla, o/n onoiog/a divel ypanTwc Tn ouvaivear Tou/Tng via
TNV avdptnon, avaptT®vTal oTo KavaAl Kal kaBiotavTal dnuo-
gla npooBaocipeg. EkToc auTtwyv, AapBaveral pépigva yia tnv
payvnTookonnon dIaAeEewv PETA and NPpOOKANGN O OUVEDPIA
nou diopyavwvel n EEEEMM, 1| ABnvaikég AIQAEEEIG, 1 DiaAE-
Eeig oTnv aibouoa Tou TEE, kal auTEG OI HAyVvNTOOKOMNUEVEG
S1aA€Eeic apou unoBAnBolv oTnv idia diadikacia ene€epya-
oiag kal eAéyXou avapTwvTdl OTO KAVAAL

AUTH TN OTIYMN UNAPXOUV avnpTnUEVEC 26 JIaAEEeIG/ouvedpi-
€G, 23 UNo TNV opada «Bivreo» kai 3 und Tnv opdda «{wvTta-
va».

Méexpi Tig 8/12/2024 kataypdpovTal:

- 6525 npoBoAEC Nou avTioToixoUV Og

- 1204 wpec NpoBOANG HE HECO XPOVO NPOPROANC KABe d1dAe-
Enc yia 1o 12% nepinou Tng dIAPKEIAg TNG

- OTO KavaAl €xouv Kavel PEXpI onpepa syypaen 308 dia-
(POPETIKA NPOPIA oTa onoia avaAoyei To 44% Tou OUVOAI-
KoU XpOvou NpoBoAng.

Ekkpepei N avaptnon Twv SIaAEEEwV:

- AyyeAikng MpappaTikonoUAou

- Loretta Batali

- Mavou PoBién (HOAIG yivel oTig 17/12/2024)

To kavaAl PEXp! ONUEPA akoAouBei Toug €EAG KAVOVEG:

- AvapTdartal Jovo enioTnoVIKO nepiexopevo (SIaAEEeIG Kal
NPooPwWVNOEIG JIAAEEEWV)

- AvapTdartal nepiexopevo nou €xel napaxBei povo and diop-
yavwon r cuvdiopyavwaon Tng EEEEMM

- 01 avapThoeIg yivovTal HOvVo KaToniv £€yypaeng ouvaive-
oNG Tou OMIANTA/TNG OMIARTPIAC Kal EAEyX0 ano Tov idio/i-
dia Tou NPog avapTnon apxeiou Npiv TNV avapTnan Tou

- ZTIC avapTnOEIG gival anevepyonoinueva Ta oxoAia yia Tnv
npooTacia Twv OPIANTWV/OMIANTPIOV UAG anod evOEXOUEVO
KAKOBOUAO 1| KAKOMPOAipETO OXOAIATHO.

3

APIZTOTEAEIO NANENIZTHMIO OEZZAAONIKHZ
MOAYTEXNIKH ZXOAH
TMHMA NOAITIKQN MHXANIKQN
ExnaideuTtikn Ekdpopn o€ ‘Epya FremTeXVIKOU
Ev3iapépovTog

To Epyaotrpio Edagounxavikng, OsueAinoswy Kal FemwTexvi-
KNG Z€IoHIKAG MNxavikng Tou TuApartog MoAImkwv Mnxavikwv
Tou AlMG uno Tnv cuvodeia Tng KabnynTpiag ©. Tika, Tou Ka-
enynTn. K. Fewpy1adn kai Tou Enikoupou Kaényntn I'. XaAou-
Aou dlopyavwoe, To difuepo 15 kal 16 NoeuBpiou, dinpepn
eknaldeuTIKr ekdpopn oc dUo €pya MewTEXVIKOU gvOIAPEPOV-
TOG:

1) Ta @pdayuaTa Twv NMnywv Awou
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https://www.youtube.com/@thechannelofhssmge5899

2) 'Epya unodoung oTo VEo auTokivnTodpouo E65

H eniokewn ATav pia €EAIPETIKN €UKAIPIa Yia TOUG POITNTEG va
doUV MNPAydaTika YEWTEXVIKA €pyd Kdl va OUVOECOUV TIG
OMOUJEC TOUG PE NPAKTIKEG EPAPHOYEG ev® N aAAnAenidpaaon
ME Toug eMIBAENOVTEG YEWTEXVIKOUG MNXAVIKOUG TwV £PYwWV
NPOCEPEPE NOAUTIUEG YVWOEIG AvVAPOPIKA HE TIG NMPOKANRCEIG
TNG YEWTEXVIKAG MNXAVIKNG.

@
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EAABUT

ETAIPEIA AIEPEYNHZHZ APXAIAZ KAI
BYZANTINHZ TEXNOI\OFIA!
https://edabyt.gr

0 AIEONEZ TYNEAPIO
A\ ¥o KGLBUT A Al
19-21 NOEMBPIOY 2024 METAPO MOYIIKHI AOHNON

ETaipeiag Algpelivnong Tng ApxaloeAAnVIKNAG kal BulavTivig
TexvoAoyiag ouvdiopydvwaoe, ano Koivou e To KEvTpo Aiado-
ong Emotnuv kar Mouceio Texvoloyiag NOHZIS, To 3° Ale-
Oveg Zuvedpio Apxaiag EAAnvikng Texvohoyiag, otnv ABnva,
To TpINKEPO 19-20-21 NoeguPBpiou 2024 oTo Meéyapov Mouai-
KNG ABnvov. To Zuvedplo TéBnke und Tnv aiyida Tou Ynoup-
yeiou MoAITiopou

NMPOrPAMMA EPIrAzZIQN
Tpitn, 19 NosuBpiou 2024
1" Zuvedpia: MpookeKAnUEVOI OHIANTEG

Wright Michael, Independent Scholar, London The Antiky-
thera Mechanism as a Mechanical Artefact

Mouodg Zevopwv, Kadnyntig Topéa AoTpo@uOIKNG, AGTpo-
vopiag kal Mnxavikng, TuRua ®uaikng, EKMA EAANVIOTIKA
EnioTipn: Anod TiG NapaTnPnoEIG TV KaBaprn ENICTAHN
Kal TeXvoAoyia Bagiopévn OTOUG VOHOUG TG DUCIKNAG.
To napadeiypya Tou Mnxaviopou Twv AVTIKUBRpwV

2" Zuyvedpia: Aatopikn —FAunTikn

Kozelj Tony, Architect PhD & Archaeologist, Wurch-Kozelj
Manuela, Architect PhD & Archaeologist / French School at
Athens The Techniques of Marble Extraction in the An-
tique Quarries of Thassos

KoukouBouU AyyeAikr, Apxalohdyog, Apxaloloyiké Mouaeio
Oeooalovikng AATOHeEUON OIKOSOHIKOU AiGou oTnv ap-
Xa10TNTa Kal o1 TEXVikEG AIBoTopiag

MepkoUpn XpiaTiva, ApxaloAoyog, AleuBuvTpia Epopeiag Ap-
XAI0TATWV AUTIKAG ATTIKAG, AvayvwoTtonouAou Eiprivn, Ap-
XaioAdyog, E@opeia ApxaloTnTwv AUTIKNAG ATTIKRG ApxXaio
Aatopeio oTnv MeTpolnoAn

MMIARG OepIoToKANG, Ap ApXITEKTWV Mnxavikog EMM, Meppa-
VIkO Apxaloloyikd IvoTitouto «Phidias Workshop>» in
Olympia -New Data and New Interpretations

3" Zuvedpia: Naunnyikn —NauginAoia

Wachsmann Shelley, Texas A&M University & Institute of
Nautical Archaeology Big and Small: The Construction of
the Panathenaic Ship and the Dionysian Ship Cart in
Ancient Athens

Iwoneidng wuag, Apxaiohdyog, NMavonoUuAou 'EAeva, Apxai-
oAoyoG Naunnyikn Texvoloyia kata Tnv 'Yorepn Enoxn
Tou XaAKoU: ZUYKPITIKR ENICKONNON TOV TEKHNPIWV HE-
ow TnNG FpapMIKnG B kal Twv apXaloAoyik®v KataAoinwv
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Manapapivonoulog Staupoc, Kadnynthg rew@uaikng, MNave-
nmotnuio MNatpov MNvwoeig vauoinAoiag oTa norapia ou-
oTApaTa TnG Eup®nng kai otov ATAQvTiKO QKeavo He-
TagU 130u kal 120u aikva n.X. cUHP®VA HE Td YpAPpOo-
HEVA TOU apXdiou KEIHEVOU ApyovauTika Op@pika

Mpéka Manadnua MNavayioTta, KabnynTtpia Topéa AoTpopual-
KNG, Aatpovopiag kal Mnxavikng, Tufua ®uaoikng, EKMA Fve-
oeig Oupavoypagiag kal 0aAacoiwv peUHaTmV yia nAo-
nynon otov ATAavTikO QKeavo karta Tov 1o n.X. aiova,
oUpQwWvVa HE Ta ypapopeva Tou NMAoutapyxou

4" Suvedpia: OIkoJoMIKR, FEMTEXVIKA

Gautier Di Confiego Edoardo, Engineer, Former Assistant
Prof. at the Polytechnic University of Turin Nero’s Cenatio
Rotunda. An Example of Hellenistic Engineering

MaAuBoU KAaipn, OpoT. KabnyAtpia, TuAHa ApXITEKTOVWV
Mnxavikwv, AMO, PeBepiwTakng MNwmpyog, OPoOT. AlEUBUVTAG
ApxaiohoyikoU Mouoeiou HpakAgiou, Ap XpnoTakng KwoTng,
Knossos Curator, British School at Athens, ABavaciou Kw-
oTag, Ap ApXITEKTwV Mnxavikog Mason’s Marks from the
Minoan Palace of Galatas

MniTng Imavvng, ApXITEKTwV Mnxavikdg, ITalikr) ApxaioAoyi-
Kn =xoAn, =navou NikoAia, ApxaloAoyog, Maveniotrhuio Kpr-
Tng, Tolywvakn XpioTiva, Enikoupn Kaényntpia, Tunpa IoTo-
piag kal ApxaioAoyiag, Maveniotiuio Kpntng O KoxAiag Tou
®noaupou otov Naod Tng Apxaiag EAeUBepvag

NTouviag Mewpylog, Ap MoAITIKOG Mnxavikog-Edapounxavikog
NoTidng MixanA, Ap Mnxavikog MetaAAeiwv-MeTaAloupyog /
EAA®OZ 2YMBOYAOI MHXANIKOI A.E. Retaining Walls in
Ancient Theater Construction -Geotechnical Approach

MeAekavog Mapiog, Ap ApXITEKTwV Mnxavikog, Maveniotnuio
Frederick, KUnpoc O1 EuAO0oTeyeG BaoiAikéG Tou Tpoodoug
TnG Kunpou (1506-190¢6 aiovag). H pop@oAoyikn gica-
Y®YR Kdi n npocAapHOCTIKN HETANAACN TOU KATACKEUA-
oTIKOU TUNOU

ManaoTaBonouUAou ApiaTéa, Ap Apxalohdyog, Epopeia Apxai-
oTATWV ®OIKTId0G-EupuTaviag O KTIOTOG KAHAPOOKENNG
HakedoVIKOU TUNOU Tapog oTo MNepiBoAl Znepxeiadog. H
APXITEKTOVIKN €VOG MvnuEiou peifovog onpaciag Kri-
OMEVOU KATA TRV €noXR TG Gvlnong TnG HAKESOVIKNG
Kuplapyiag

Pizzigoni Attilio, Architect, former Professor at the University
of Bergamo, Italy The Tile of Delphi. Designed to Protect
from Rainwater or as a Self-Supporting Structural Ele-
ment for the Construction of a Vaulted Roof?

TerapTtn, 20 NoeuBpiou 2024
57  Zuvedpia: BulavTtio -ApaBeg / Xnueia —~YaAoupyia

Vus Oleh, Historian PhD, Independent Researcher, NManacTta-
BornoUAou ApioTeéa, Ap ApxaloAdyog, Eopeia ApxaloTATwv
®BiwTId0G-EupuTaviag Skivarin - Early Byzantine For-
tress in the Belbek Canyon of Crimean Mountains

Zaunakn ©godwpa, Dr Graeco-Arabic Studies, Hellenic Open
University The Greek Tradition of Engineering in Al-
Jazari’s Work Kitab Fi Ma'Rifat Al-Hiyal Al-Handasiyya
(The Book of Knowledge of Ingenious Mechanical De-
vices)

NikoAdou Avacoracia, Méhog EAIM, TunAua EAANVIKAG ®IAoAo-
yiag, Anpokpiteio Maveniotripio ©pdkng H enidpaon Tou
MaUAou AlyIviiTh OTNV 1AaTPIKNA TOUu ApaBikoU KGopou: H
nePIiNTWON TNG ONpPIAKAG

TouAidTog Mavayiwtng, OpdT. Kadnyntng EMM, KadnynTng
MavenioTnuiou Frederick Kunpou Kpuppéveg kal «aopa-

TEG» OXUPWHATIKEG KATAOKEUEG, EVAVTIA OTOUG avOp®-
noug kai Tn @uUon, orn Budavrivy ka1 MeraBulavTivi
APXITEKTOVIKNA

MavouTtooyAou EppavounA, KaBnynTng MoAuTexveiou KpAtng
O£0E€IG, PUOIKA XAPAKTNPIOTIKA KAl XNHIOHOG TV uda-
TV U0 AokAnnisiov Tng KpATng

6" Suvedpia: Mnxavoloyia kar MerpnTikoi Mnxavi-
oMoi

BaoiAeiadou ZouAtava, Enikoupn KaBnynTtpia, Navenigrrpio
AuTIkAG ATTIKNG Locking and Safety Mechanisms in An-
tiquity

Taolog ©€0d06010G, OpodT. Kabnyntrig EMIM MnxavoAoyikn A-
vaAuon Tng olovei-autokivnong TnGg EAenOAsw¢ Tou Mo-
os1dwviou

Apyuponoulog AAEEavdpog, MoAimikdg Mnxavikog H xpnoi-
HOTNTA TOU MnXaviopoU Twv AVTIKUORpwWV

BoUAyapng ApioTeidng, Anpog ©eooalovikng, AleuBuvon Mo-
AITIoPOU Kkal ToupiopoU, MoupaTidng XpioTdpopog, Enikoupog
KadnynTng levikwv kal Texvikwv Mabnuatwyv, Akadnuia Eu-
nopikoU NauTikou ZUpou, Booivakng Avdpeag, ‘Opihog ®idwv
AoTpovopiag ©eooalovikng The Draconic Gearing of the
Antikythera Mechanism: Evidence for its Operation -
The Mechanical Behavior of its Parts

EuoTabiou Kupidkog, OpoT. Kaényntng AN, EucTabiou Ma-
piavva, TexvoAoyiko MavenioTipio Kunpou, MnaoiakoUANg A-
AEEavdpog, MnxavoAdyog Mnxavikog, AMO, Kokkivog Neopu-
T0G, Texvoloyikd Mavenigrnpio Kunpou O MnXaviogpuog Twv
AVTIKUONPWYV: £va eKNAISEUTIKO Epyaleio yia ZX0oAEg A-
OTPOVOHMIAG N\ €va ENICTHHOVIKO Opyavo akpifoug npo-
BAEWNG ACTPOVOUIKDV PUIVOHEV®V

KoTtoavag Kwotag, Mouoeio Apxaiag EAAnvVIkNAG TexvoAoyiag
To Y3pauAiko Qpo(Hpepo)Aoyio-NMAavnTapio Tou Av-
dpovikou Kuppriotou

7" Zuvedpia: YOpauAika £pya

AvayvwaTtonouAou Eiprivn, ApxaioAoyog, MnAiovng N. Xpn-
oTog, Ap ApxaioAoyoc, MNouToog NekTaplog-MéTpog, Ap Apxai-
oAoyog, Tleppwvng Znupidwv, ApxITéEKTwy, Balaiou Aveliva,
JuvTnpnTpia / Epopeia ApxaloThATwv AUTIKNG ATTIKNG O1 3pO-
HOI TOU VEPOU: cUOTNHA AYWY®OV — (PPEATOV — deSale-
VG apXaiwv XpOovwvV oTIG AXapVEG

ravvonouAou Mapia, Ap ApxaioAdyog, Epopeia ApxaloThTwy
MNeipaiwg kal NRowv TeXvika €pya Slaxeipiong udatwv
otnv Tpoignva

ManagwTiou AndaToAog, Ap MoAITIKOG Mnxavikog, EMM Ala-
XEipion Tou U3aToG TWV Udpaywyeiwv TG POHAikng Au-
TOKPATOPIAG yia USPEUTIKOUG oKONoUG HECA ano TIG €-
niypa@eg kai Tn vopoOecia tng Npwtopulavtivig Eno-
Xns

MixaAonoUAou Zo@ia, ApxaioAoyoc, Eqopeia ApxaloTATwv
MNeipaiwg kal NAowv, Asutepaiog Mavog, MoAITikdg Mnxavikog,
XiwTng EuoTabiog, Ap MeTaAAeioAdyog Mnxavikog, IFTME Mpo-
KATAPKTIKN £PEUVA TOV APXAinV USPAUAIK®OV EpywV Ai-
yivag

8" Zuvedpia: Suloupyikn -Kepapoupyia / AypoTikn
TexvoAoyia —Y@avTikn

AuykouUpn-ToAia Eutuyia, ApxaloAoyog, npwnv MpoioTauévn
KZT' E@opeiag MpoioTopikwyv kal KAagik@v Apxalothntwyv, A-
vayvwoTtonoUAou Avva-Mapia, Ap ApxaioAdyog, TMapaAidn
Maipn, ApxaioAoyog / Epopeia ApxalothTwv Meipaiwg kar Ni-
owv O1 KAiBavol Tou EpyacTnpiou KEPAMIKNAG anod Th ou-
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oTnHAaTikA avaoka®Pn otn 0fon 'Ayiog NikdAaog
MaA(A)av, otn BoUAa ATTIKNG

MaAouTta MupTw, Enikoupn KaBnyntpia, Iovio MavenioTriuio
H oupBoAn Twv nanupwv TnG EAAnVopwHaikng Aiyu-
nToU OTNV 1I0TOopPia TNG EUAOUPYIKNG

MixanAidou Avva, Ap ApxaioAdyog, OuoT. AleuBUvTpia Epeu-
vov oTo EBviko IvoTmitoUTo IoTopikwv Epesuvmv, EBvikO 'T-
dpupa Epsuvov H avalinTnon TnG oXéong ypagPng Kai Ke-
PAHIKAG TEXVOAOYiag oTo AKpwThpI Onpac. H nepinTwon
TV 300 ayyeiwv HE eyXapakrto onpeio Mpappikng A
Fpagrg

Di Salvo Federico, Sapienza University of Rome, Department
of Science of Antiquities Spinning Technology in Classical
Attica: The Iconographic Evidence

KoAaitn EAévn, MeT/yog Mnxavikoc, EMM, Ap Mewapyxaloho-
yiag, EBvikd Idpupa Epeuvwv, University of Nottingham, E-
Taipeia MeA€éTng Apxaiwv AkToypappwv - AKTES, MoupTtlag
Nikog, Ap MewAdyog, University of Nottingham, Etaipeia Me-
AETNG Apxaiwv AKToypauu®Vv - AKTES O1 apxaieg AaSeuTEG
Tagppol apnsAokalAigépyeiag Tng NMapou, Avrinapou Kai
TOV YUPp® vNoidwv (KUKAAdeg)

Maupo@pudng MNwpyog, ApxaloAoyog, MavenioThuio Alyaiou,
rképag MNnwpyog, Enikoupog Kabnyntng, Mewnovikd Maveni-
otnuio ABnvav, Metavidou Oegodwpa, KadnynTpia, Maveni-
otnuio Alyaiou MeAioookopikn TexvoAoyia oTnv Apxaia
EAAGSa

PauTonoUAou ZTéAAa, ApxalioAoyog, Eopeia ApxaloThTwy A-
vaToAikng ATTIKNRG, KovTovika Mewpyia, ApxaioAoyog, Epopeia
ApxaloTATwV AITwAoakapvaviag-Acukadag, Towvog HpakAng,
Apxaio\dyoc, Eopeia ApxaloThTwyv AvaToAlkng ATTIKNG KaA-
MEpyeleg kal KAAAIEPYNTIKEG HEOBOJOI oTNV ATTIKR KATA
Tnv KAaoikn Enoxn

MépnTn, 21 NogupBpiou 2024

9" Zuvedpia: Apxaiol Mnxavikoi, KivnTikéTtnTa kai Mo-
AMimiopikn Aiadpaon, Kaivotopia —TexvoAoyia

AvTwvonouhog MavayiwTtng, Ap Eikovikng MpayuatikoTnrag
otnv Eknaideuon, =Te@avakng MavoAng, Kaényntnig, Naveni-
oThuio Alyaiou, ®wkidng EppavounA, AvanAnpwTng Kaényn-
NG, MavenioTrpio Alyaiou AvaBi®vovTag TRV TeEXvoAoyia
TOU NApeAOOVTOG HECW TNG £HMPUBICTIKNAG EIKOVIKAG
NPAYHATIKOTNTAG: N NEPINTWON TOV PPUKTWPINV

Boy1atng ZwTrpng, Ap ApXITekTwv, EMIM KaivoTopia kai A-
vadntioeig otnv Oikodopikn Tou 8ou p.X. Aiwva. H NMa-
vayia KaranoAiavi otnv Mapo

Kakoylavvog Iwavvng, Maveniothpio AuTIKNAG ATTIKNAG, Baai-
A€1adou ZouATava, Enikoupn KabnynTtpia, MavenioTrpio Au-
TIKNG ATTIKNG The Concept of Innovation in Ancient
Greek Technology and its Influence on the Evolution of
Technology over the Centuries

MouTouaidou Oupavia, AMO, Tokuakidng KwvartavTivog, Ka-
enynTAg, TuAua Aypovopwv Tonoypa®wv Mnxavikov, AMO
Ancient Greek Scientists (600 B.C. - 600 A.D.) on the
Concepts of Space and Time: A Geographical Approach
Based on Biographies

MneAoyiavvn Mapia, Ap ApxaioAoyog, Tunua IoTopiag kar Ap-
xaioloyiag, EKMA H npooAnwn TNG «TeEXVO@IAiag» Twv
apxaiov EAAvov andé padnrtég kai HabnTpieg TnG Agu-
TepOoBaOuIag Eknaidsuong

MeTpdakng BaoiAng, Enikoupog Kabnyntrg, Tunua Iotopiag kai
ApxaioAoyiag, EKMA Mycenaean Palatial Technoscapes:
Eclectic Palatial Interest in Craft Production in the Late
Bronze Age Aegean (1400-1200 BCE)

10" Zuvedpia: STPATIWTIKN TEXVOAoyia

Mavvakog KwvoravTivog, Ap MoAITikog Mnxavikog, .. EAA-
BuT MapTupieg yia €nippoEG HUKNVAIKNAG OIKOSOHIKNG
Kal aHUVTIKAG TEXVoAoyiag oTtnv Tpoia VI nepi To 1400
n.X.

MavvonouAog ©g0dwpog, Enikoupog Kabnynthg, ZxoAn Av-
BpwnIoTIKWV & Kolvwvikwv EnioTnu®v, AvoikTo MNavenioTryio
Kunpou H ZTpaTioTikn TEXVoAoyia ota TéAn Tng Enoxng
Tou XaAkoU oTo Alyaio: O1 TaQEG NOAEHIOTOV ThG Bo-
pe1oduTikiG NMeAonovviioou kail n oX€on TOUG HE TNV
NTAOON TOV HUKNVAIKOV avaKTOpwV

Mnakag Znupidwv, Apxaloloyog, MaveniotAuio Bapoopiag,
MoAwvia, Katoikng AnpnATpIiog, AppaTonoiodg apxainv oniwv,
MSc, MavenioThuio Wageningen, OAAavdia MavonAia Twv
Aevdpwv. MPOOEYYiOEIG OTNV ENIXEIPNOIAKA TNG AEsl-
Toupyia

MnéAAag Iwavvng, Ap Apxalohdyoc, AMNO To ToEo: ‘Eva £§u-
nvo OnAo oTtov apxdaio eAAnvikoé kOoHo. XpRon, kara-
OKEURN Kal I310TNTEG

®dakhapng MavayioTtng, Kabnynmng, Tunua IoTtopiag kai Ap-
xaiohoyiag, AMO Iron Arms and Armour from Macedo-
nian Graves

STapatonoUAou BaaiAikn, Ap ApxaloAdyog, Epopeia Apxaio-
TATwV MOANg O®sgoalovikng, MavenigTnuiakr Avackagr Bep-
yivag, Top€ag akponoAng kai Teix@v ONAITIKEG aonideg HE
npooapTApara anod cidnpo. AvalnTwvrtag Tov onAicHO
NG ekoTpaTeiag Tou M. AAe§avdpou

11" >uvedpia: Oikovopia —Evépyela —Tunonoinon

Brysbaert Ann, University of Leiden, Faculty of Archaeology.
Netherlands Institute at Athens H €pyacia kai To KOOTOG
NG KaTta Tnv 'YoTepn Enoxr Tou XaAkoU oTnv ApyoAida,
EAAGSa

MouAAoU Awpiva, Ap Apxaiohdyoc, E@opeia ApxaioThTwv A-
vaToAikng ATTIKAG / EAANVIKO AvoikTo Maveniotruio (EAN),
ZepePOG ZTENIOG, Ap APXITEKTWV Mnxavikog, ZxoArn Epappo-
ouévwv Texvwv, EAM, MnaAapoUlTng ©dvog, Ap ApXITEKTWV
Mnxavikog, EAM, TonaAng ®paykiokog, Kabnyntng, ZxoAn H-
AEKTPOAOYWV Mnxavikwv kal Mnxavikov YnoAoyiotwv, EMN,
AoUAoG Adunpog, AvanAnpwTng Kadnyntng, =xoAn Egappuo-
ouévwv Texvov, EAM Mepi AUXVOV AQag: apXaloAoYIKEG
Kal (PWOTOHETPIKEG NPOCEYYIOEIG

Niagouvakng MixanA, Ap ®ucoikog, EMIM, European Patent Of-
fice Reuse and Recycling in the Greek World

Manayswpyiadou XapikAeia, AieubUvTpia Epeuvwv oTo IvoTi-
TouTO IoTopikwv Epeuvwv, EBvikO Tdpupa Epeuvav Kepua-
TiOV HETAHOPPWOEIG. ANO Td CPAAHATA NAPAYWYNG OTIG
HEBOBOUG eAEyXOU

12" >uvedpia: MetaAAeguTtikl, MeTtaAloTexvia, Eyyeio-
BeATIOTIKA €pya

Jeffreys Rosemary, Independent Researcher, London Meth-
ods of Gilding in Late Classical and Hellenistic Greece

TigoB€ou MNavvakng, ApxaioAdyog, YIMMO ApxaloAoyIKEG v-
dei&eig €50puEng 018 pou ota NAuka Nepda ATTIKNG

AwAog Mavvng, AvaninpwTng Kabnyntig, Tunua IoTopiag,
Apxaiohoyiag & Koivwvikng AvBpwnoloyiag, MavenioTrpio
Oeooaliac Apxaia eyyeIoBeATIOTIKA £épyd TwV ICTOPIK®OV
Xpovwv (and tnv Apxaikn €éw¢ Tn Pwpaikn MNepiodo)
oTov EAAadiko Xmpo
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AIEONES SYNEAPIO
Apxaiag EAAnvikig kat
Bulavtivng Texvoloylag
19-21 NOEMBPIOY 2024

METAPO MOYZIIKHZ AOHNQN

v EAAMNIKH AHMOKPATIA
e i, gy . Myt
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cosmore
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EAAHNIKH ENITPOMH ZHPAITQN ka1 YITOFEIQN
EPIrQN
ExAoyég

O1 ekAOYEG yia TNV avadeign Tou veou AloIkNTIKOU SUpBouliou
Kal TnG véag EEeAeykTikng Enitponng dig€nxbnoav tnv 30" O-
KTwBRpiou 2024. TNV nNpwTn cuvedpiaon Tou véou AIOIKNTI-
koU ZupBouAiou €yive n cUOTACH TOU O€ CWHA WG aKoAoUBWG:

A101KNTIKO SUHBOUAIO

Mpoedpoc ANAPEAS MMENAPAOS
AVTINPOEBPOC MAPIAIA MMAAASH

Fevikdc Mpappatéac  AHMHTPIOS AAIGPATKHE
TAMIAS XPYSOOEMIS MAPASKEYOMOYAOY
EK3OTNG MAYAOS NOMIKOZ

MéAN NIKOAAOS POYS303

BAZIAEIOS MAPINOZ
AvanAnpwpatikd Méhog AHMHTPHE FEQPIIOY

E&eAeykTikn) EmiTponn

MAPAZKEYH I'OYTA-MHTPA
IQANNHZ ®IKIPHZ

EYAITEAOZ MEPTANTHZ

Aladikaoia ynpogopiag oto MS Roof Garden, MovaoTnpdki
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ISSMGE News
WWW.issmge.org/news

TC219 Seminar on Resilience Evaluation in Geo-
technical Engineering

Wei Guo / TC219 / 11-11-2024

TC219 Seminar Series on Resilience Evaluation in Geotech-
nical Engineering

Multi-hazard resilience assessment of critical infra-
structure

Dr Sotirios Argyroudis, CEng, MICE, FHEA
Associate Professor (Reader) in Infrastructure Engineering
Sotirios.Argyroudis@brunel.ac.uk

Abstract

Our critical infrastructure is exposed to multiple hazards,
some of which are exacerbated by the effects of climate
change. Their failure can lead to significant cascading events
and disruptions across communities. Therefore, assessing
the resilience of infrastructure assets to extreme events is
paramount for maintaining their functionality. Infrastructure
operators need practical tools and metrics to assess vulnera-
bilities and resilience, enabling them to rapidly restore ser-
vices and minimize disruptions. This lecture will present ex-
amples of the impacts of natural hazards on critical transport
infrastructure and introduce a framework for multihazard re-
silience assessment, including fragility and restoration mod-
els. Methods for developing fragility functions will be pre-
sented and challenges in modeling combined hazards will be
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discussed. Examples of fragility analysis for different hazards
(e.g., floods, scour, seismic actions) based on numerical
modeling will be presented for geotechnical assets, such as
bridge foundations, abutments, embankments, and tunnels.
Additionally, restoration models for flood-affected bridges will
be presented, along with resilience assessment examples.

About the speaker

Dr Sotirios Argyroudis is Associate
Professor at Brunel University Lon-
don, UK, and cofounder of the
www.metalnfrastructure.org initia-
tive. With over 22 years of experi-
ence in disaster risk and resilience as-
sessment of critical infrastructure (in-
cluding bridges, tunnels, embank-
ments, slopes, retaining walls, high-
ways/railways, ports, and airports)
exposed to multiple hazards (e.g.
earthquakes, floods, wildfires) and
climate change effects he is leading expert in his field. He
holds degrees in Civil Engineering and Geology and a PhD in
Geotechnical Earthquake Engineering. He has published over
150 scientific articles in journals, conferences, and books
with over 3,700 citations (h-index 30, Google Scholar). He
has won and participated in several research projects and is
currently the deputy scientific coordinator of the Hori-
zon/UKRI ReCharged project. He is in the top 2% of most
highly cited scientists for 2021, 2022, and 2023, according to
the Elsevier/Stanford list. Fellow of the Higher Education
Academy, UK, and member of the Institution of Civil Engi-
neers (UK), CEng, MICE. Deputy Editor of ICE Proceedings
Bridge Engineering (Emerald Publishing). Vice-chair of IABSE
TG1.8 “Design Requirements for Infrastructure Resilience
and member of the ISSMGE TC202 on Transportation Ge-
otechnics. In 2017 he was awarded the European Commis-
sion’s Marie-Sklodowska-Curie postdoctoral fellowship.

Event details

Friday, Nov. 1, 2024, 2:00 to 4:30 p.m., School of Civil En-
gineering, Tianjin University

Link to download the PPT

The 11th ERTC10-SC7-NEN Webinar on the
Second Generation of Eurocode 7 - Dynamic
Ground properties and seismic design
(Eurocode 8)

ISSMGE Secretariat / ERTC10 / 13-11-2024
I would like to invite you to join our webinar organised jointly

by ISSMGE ERTC10, CEN/TC 250/SC7, and the Dutch
Standardisation Institution (NEN). The registration is

now open at the link provided below, and participation
is free of charge: https://ec7-dynamic-ground.nen-
evenementen.nl

Date and time: Wednesday, 11 December 2024, 15:00-
17:00 (CET)

The webinar will cover the subject of dynamic ground prop-
erties and seismic design, showing the interrelation of Eu-
rocode 7 and Eurocode 8 regarding those aspects. Our Ex-
perts representing CEN TC250 subcommittees SC7 and SC8,
who worked on the development of the 2nd generation of
those standards, will explain:

e Main changes for seismic design of geotechnical struc-
tures in the next generation Eurocodes.

e What we can find on relevant ground properties in the
new EN 1997-2.

e Practical implications using design examples for typical
geotechnical structures.

The detailed agenda includes:

1. Introduction to dynamics in EN 1997-1 - Adriaan van
Seters, Fugro, The Netherlands

2. Overview of Eurocode 8 part 5 - Main changes and ba-
sis of earthquake design for geotechnical struc-
tures - Prof. Alain Pecker, Ecole des Ponts ParisTech,
France

3. Ground properties for dynamic and seismic design -
Prof. Sebastiano Foti, Politecnico di Torino, Italy

4. Shallow and pile foundations with examples of appli-
cation - Dr Anténio Araujo Correia, LNEC, Portugal

5. Retaining structures with an example application -
Prof. Luigi Callisto, Sapienza Universita di Roma, Italy

6. Q&A session
This probably will be our last webinar from the series dedi-
cated to the 2nd generation of Eurocode 7, as over last

four years, we have covered all the most relevant subjects
and developments from our new design standard.

COMPSAFE2025
Francesca Ceccato / TC103 / 18-11-2024
Dear all,
TC103 is co-organizing a mini-symposium at COMPSAFE2025
entitled "Numerical Simulation in Geomechanics and Geodis-
asters" you contributions are welcome.
The conference is in Kobe (Japan) in July 1st-4th 2025.

Deadline for abstract submission is January 15, 2025.

Please check the website for more info:
https://www.compsafe2025.org/index.html

TC211 Live Zoom Presentation on "Insights in
Geosynthetic-Reinforced Pile-Supported
Embankments”

ISSMGE IT Administrator / TC211 / 25-11-2024
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ISSMGE TC211 will be holding an on-line ground improve-
ment presentation on "Insights in Geosynthetic-Rein-
forced Pile-Supported Embankments" that will be pre-
sented by Dr. Suzanne van Eekelen.

The presentation will be made on Zoom (link=
https://utsmeet.zoom.us/j/89658918418) at 9:00 AM Cen-
tral European Time (UTC 8:00 am) of Friday 29 Novem-
ber2024, and the audience will have the opportunity to ask
questions at the end of the presentation.

A further description of the presentation and a short bio-
graphy of the speaker are in the attached presentation flyer.

Please share this invitation along with the presentation
flyer to your network, colleagues and any other persons who
may be interested in attending this very interesting topic.

We look forward to seeing you all on the day.

XVIII European Conference on Soil Mechanics
and Geotechnical Engineering, 26-30 August,
2024; Location: Lisbon, Portugal

Amit Srivastava / TC206 / 28-11-2024

WS8 workshop entitled Observational Method (OM): From
Analysis to Data Interpretation and New Eurocodes. The
workshop was split into four sessions, the first, was run by
TC220 The Second Session was organised by TC206 and
TC220. The third session was run by TC206 in conjunction
with ERTC7 and TC103. The fourth session was run by TC206
with CEN/TC 250/SC7 (Eurocode 7).

(G- -0
@ International Society for Rock Mechanics
and Rock Engineering
ISRM
News

https://www.isrm.net

Scientific farewell for Dr Evert Hoek

ISRM publishes the scientific farewell for Dr Evert Hoek,
which was held at the first International Rock Mass Classifi-
cation Conference in Oslo at the end of October 2024. ISRM
thanks Professors Vassilis Marinos, Leandro Alejano, and
John Harrison for their contributions, sister society-IAEG,
and NGI.

/’;\ RMCC: Scientific Farewell for Dr. Evert Hoek Video
w

-

and rock engineering

* Born in Zimbabwe (then Southern
Rhodesia)

* University of Cape Town BSc and MSc
in Mechanical Engineering

* Pioneering research on the brittle
fracture of rock at the National
Mechanical Engineering Research
Institute of the Council for Scientific
& Industrial Research; his 1965
report is a 237 page tour de force

https://isrm.net/page/show/1751

/’Q:\ 48th Online Lecture - December 2024 - Dr Sylvie Gentier

International Society for Rock Mechanics and Rock Engincering ISRM

48t ISRM Online Lecture
10 a.m. GMT - 17 December 2024
“New frontiers for deep geothermal
energy: some rock mechanics
issues...”
by

Dr. Sylvie Gentier

10333

https://isrm.net/page/show/1752

The John Hudson Rock Engineering Award

In June 2019, the ISRM Board decided to institute the ISRM
John Hudson Rock Engineering Award to honour the memory
of Professor John Hudson, the ISRM president from 2007 to
2011.

The award may be conferred upon ISRM Corporate or Indi-
vidual members or a group of individuals, the first nominee
being an ISRM individual member.

The John Hudson Rock Engineering Award is conferred by the
ISRM President on a biennial basis, in the 1st and the 3rd
year of each ISRM Presidential tenure period, in recognition
of one or more of the following achievements in engineering
practice:

e developing an outstanding rock engineering project;

e designing and/or completing an outstanding rock engi-
neering project;

e contributing to solving important practical rock engineer-
ing problems;

e effectively introducing to current rock engineering prac-
tice new and important technologies;

e promoting good practices with innovative technologies
and management to reduce time and cost of a rock engi-
neering project;

e promoting good practices with innovative technologies
and management to enhance health

Full details on the award are given in the Guideline for the
John Hudson Rock Engineering Award.

Recipients of the Award

Year Recipient Country [Title

Photogrammetric 3D models from drone
2020 3GSM GmbH AUSTRIA |imagery for improved rock mass charac-
terization

Contributing to solving important practi-
2022 | Christine Detournay USA cal rock engineering problems
Video

Research and application of ultra-high
and large energy-grade flexible protec-

2024 Yufang Zhang CHINA |tive structure for high position rockfalls
on the Chengdu-Kunming Railway
Video
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Conference program of the 1st ISRM Commission Con-
ference on Estimation of Rock Mass Strength and De-
formability 2024-11-08

The program of the ISRM Specialized Conference 1st ISRM
Commission Conference on Estimation of Rock Mass Strength
and Deformability has been released.

The conference will be held in Lima, Peru, on 6 December.
Click here to go to the conference program.

ISRM Workshop on Soft Rocks (ISRM-WSR2025) - bul-
letin No. 1 2024-11-08

The ISRM Workshop on Soft Rocks will take place in Porto,
Portugal, 15-16 May 2025, organised by the ISRM Commis-
sion of Soft Rocks, the Faculty of Engineering of the Univer-
sity of Porto (FEUP), the China University of Mining and Tech-
nology, Beijing, the Chinese Society for Rock Mechanics and
Engineering (CSRME) and the Portuguese Geotechnical Soci-
ety (SPG).

Click here to download the Bulletin No. 1.

For more information, click here to visit the Workshop web-
site.
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Scooped by ITA-AITES #127, 26 November
2024

California water agency set to vote on $141 million for Delta

tunnel | USA

5 longest underwater tunnels around the world and their sig-

nificance

Ancient meets modern as a new subway in Greece showcases

archaeological treasures

Metro Vancouver prepares to dig tunnel under Stanley Park |

Canada

Rail tunnel in Odisha’s Koraput gets advanced ballastless

tracks | India

The incredible £35m tunnel to protect European city from

‘once-in-a-thousand-year' flood | Denmark

New contract awarded for SRL | Australia

After years of uncertainty, HS2 is back for good | UK

Tlrkiye completes vital rail tunnel drilling for Asia — Europe

freight traffic

Swedish nuclear repository approved
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Overcoming challenges in horizontal directional
drilling — a geotechnical engineer’s perspective

Wednesday, 11th December 2024,
[in-person] Institution of Civil Engineers, One Great George
Street, Westminster, London SW1P 3AA
This lecture can be watched online (Click here)

Event Information:

Horizontal directional drilling (HDD) is a trenchless method
commonly used for pipeline and cable installation. It is ideally
suited to crossings beneath natural and man-made obstacles
and offers substantial cost, safety and environmental bene-
fits. Despite the wide use of HDD, there remain concerns re-
garding project risk in certain situations. Key to HDD success
is good management of the drilling fluid and the avoidance of
excessive mud loss.

Fundamental risks in HDD arise from pressure build-up in-
bore leading to hydrofracturing of the ground, heave of the
overburden and mud loss - either to formation, subsurface
infrastructure or up to the surface. Poor cuttings transport is
a main trigger for bore blockage, leading to potential hydro
fracture and the manifestation of the hazards associated with
these risks.

In this lecture, a case study involving HDD bores for cable
landfall of an offshore windfarm is discussed. The aforemen-
tioned risks associated with mud loss are most severe in this
type of HDD where drilling starts at a clifftop and descends
to punchout in the seabed. In-bore pressures before pun-
chout are elevated by the hydrostatic head of the drilling fluid
from the clifftop entry pit. Other geotechnical challenges en-
countered onsite will be discussed, along with the analysis of
rare annular pressure monitoring data which provided value-
ble insights into the behaviour of cuttings in the bore. This
lecture concludes with some lessons learnt, recommenda-
tions to minimise the risks of hydro fracture and bore block-
age, and advice to other young engineers interested in this
field.
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Speaker:

Serena Che is a senior geotechnical engineer at Geotech-
nical Consulting Group (GCG). She joined GCG after she com-
pleted her MSc in Soil Mechanics at Imperial College. She has
also been a science, technology, engineering, and mathemat-
ics (STEM) ambassador since 2021.

Serena has worked closely with developer and contractor cli-
ents on various energy, infrastructure and building projects
within the UK and internationally. Her work has a focus on
early stage optioneering as well as advising clients on a range
of geotechnical risks throughout the project lifecycle.

From 2022 to 2023, Serena took up a technical advisory role
as the on-site geotechnical engineer for an offshore wind de-
veloper for their cable landfall horizontal directional drilling
(HDD) works for an offshore windfarm. During her site work,
she contributed to overcoming several interesting geotech-
nical and drilling-related challenges. She recently published
and presented a paper related to her site work in the Euro-
pean Conference on Soil Mechanics and Geotechnical Engi-
neering (ECSMGE 2024).
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10 Minutes With... Beth Gross November 4, 2024
Top tips for new engineers from a geotechnical engineer with
nearly 40 years in the business features in the latest edition

of our '10 Minutes With...” series. Read More »

GeoJeopardy - advancing education through enter-
tainment November 7, 2024

Debuting on the IGS conference scene this year, the Geo-
Jeopardy competition tests the knowledge of young engi-
neers on a range of geosynthetics topics in a Read More »

Transportation Geosynthetics Explored At Lisbon Con-
ference November 14, 2024

Presentations on the environmental advantages of using ge-
osynthetics in transport projects were shared at a Portugal
conference. The joint event by the IGS Technical Committee
Read More »

Hurry — GeoAsia9 Bids Close Soon November 18, 2024

Just a few weeks remain to register your interest in hosting
one of the region’s flagship geosynthetics conferences. The
9th Asian Conference on Geosynthetics (GeoAsia9) Read
More »

Register for I-95 Bridge Collapse Webinar November 20,
2024

A major geosynthetics repair project that went on to win a
regional IGS Corporate Case Study competition will be ex-
plored at an upcoming webinar. IGS Read More »
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2024 Fleming Award Shortlist Announced 09.11.2024

The BGA is pleased to announce the shortlisted entries for
the 2024 Fleming Award. The finalists will present at the
Fleming Award event on 3 December 2024, when a judging
panel will select the winner.

The BGA Shortlisting Panel were impressed by the variety of
projects put forward and the great work that has been un-
dertaken by the applicants. The three projects and teams se-
lected to present at the event are:

https://www.britishgeotech.org/2024-fleming-award-
shortlist-announced/
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'\”ETIP
l~ HYDROPOWER

WEBINAR - Hydropower Plant and battery cou-
pling: advantages and challenges

ETIP Hydropower will host a webinar titled “Hydropower
Plant and Battery Coupling: Advantages and Chal-
lenges” on December 12, 2024, from 15:00 to 16:30 CET.
This session will address the integration of battery technolo-
gies with hydropower plants, examining their impact on en-
ergy efficiency, operational flexibility, and sustainability.

The webinar will feature:

e Jean-Louis Drommi, an expert engineer at Electricité de
France, Hydro Engineering Center. He manages all elec-
trical aspects of hydro projects both at design stage and
maintenance. He develops innovation project such as var-
iable speed, hybrid solution, flexibility improvement. He
has been working at Electricité de France since 1987, in
Hydro and Nuclear Division.

e Eduardo Prieto Araujo, a Serra Hunter Associate Pro-
fessor with the Electrical Engineering Department, UPC.
In 2021, he was a Visiting Professor with the Automatic
Control Laboratory, ETH Zirich. In 2022, he co-founded
eRoots, which is a spin-off company of CITCEA-UPC, fo-
cused on the analysis of modern power systems. His re-
search interests include renewable generation systems,
control of power converters for HVdc applications, inter-
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action analysis between converters and power electron-
ics-dominated power systems.

WEBINAR

Hydropower Plant and Battery
Coupling: Advantages and Challenges

]

Jean-Louis Drommi Eduardo Prieto-Araujo Javier Olarte

DECEMBER 12

FROM 15:00 70 16:30

Registration is open here: https://attendee.gotowebi-
nar.com/register/723401028994704477
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EAAHNIKH ENITPOMNH TEXNIKHZ FEEQAOIIAZ
http://www.eetg.gr

Eonepida oTo NAAicIo TWV E0PTACH®V YIA TRV
60" enéTeio anod Tnv idpuon TnG AieBvoug ‘Evong
yia Tnv Texvikn FewAoyia kai To MepiBaAlov

'HTav pia onoudaia Bpadid yia Tnv EAAnvIkA Enitponn Texvi-
kn¢ MewAoyiag!

Me a@opun TNV 60n enéteio TG AlgBvoug Evwong TeXVIKNG
rewAoyiag kar NepiBaiiovtog (IAEG) dlopyavwoape pia Bpa-
314 atn ZxoAn MoAITIk®v Mnxavikwv Tou EBvikoU MeTooBIou
MoAuTexveiou (EMM), unodexopevol NoANG pEAN Tng Emimpo-
MNG Mag, ouvadéA@oug Kal QiAoug, kabwg kal NoAAoUC VEOUG
€NAyYEAUATIEG KAl QPOITNTEG.

Mag Tignoav pe Tnv napouadia Toug n KoounTopag Tng X0ANg
MoAImkwv Mnxavik®v Tou EMIM, Kadnyntpia EAévn BAaxo-
yiavvn kai o AvanAnpwtng Koopntopag Tng EXoAng Mnxavi-
KoV MeTaAAeiov kal MetaAloupywv Tou EMM, KaBnyntng
Snupog NanaguBupiou.

EniTipol npookekAnuévol pag nrav o Mpdedpog TnG AleBvoug
'‘Evwong Texvikng MewAoyiag kar MepiBaAlovtog, Enikoupog
Ka@nyntng BaoiAelog Mapivog, o Mpoedpog TnG MewAoyikng E-

Taipeiag EAANGdog, Ap ABavdaoiog Nkavag, o Aleubuvwv ZUp-
Boulog TnG EAANVIKNAG ApxNG MewAoyik®v & MeTAAAEUTIKQV
Epeuvav (E.E.I.M.E.), k. AlovUoiog F'koUTNG kal o AvTinpoe-
dpog Tou SUANOYoU EAANVWV MewAdywv K. Euayyehog Znupi-
dwvoG.

EmiTponn Texvikng MFewAoyiag
TnG EAAnVIKNG MFewAoyikng ETaipegiag
Eonepida oTo NAaicio Tou E0pTACHOU TV 60 XpOVWV TNG
Ai1gBvoug ‘Evwong yia Tnv Texviki FewAoyia kai To nsplpuMov
(International Association for Engineering Geology
and the Environment - IAEG)

AvayOpEeUOT) ENITIHOV HEA®V
| rempyiog Koukng, OpéTipog Kabnyntig MavenioTnpiou Marpov |
AnunTpiog PoZog, Téwg AvanAnpwTig KadnynTig E.M.MN.
NikoAaog Zapnarakakng, OpoTipog Kabnyntig MavenioTnpiou Nartpov

Fe@pyiog Tolapnaog, OpéTipog KadnynTig E.M.MN
| BaoiAeiog XpnoTapag, OpéTipog Kadnyntig A.N.0. I
y 4
EneTeIakéG opiAieg

BaociAng Muplvoq, TNpoedpog IAEG. En. I(uenvrmk E.M.I.

'] «60 xpovia wpoapopdg ms IAE@m‘nv & /
./ Texvikn MewAoyia kai 10 6puya yia ro ptMmb

g ) o
- I .
Anuooﬂévn«;mﬂmq,‘l' WWOG&SC?

KaAwoopioape eknpoownoug Twv aXoAwv TeXVIKNG MewAoyiag
ano Ta NepIooOTEPA Peyaia eAANVIKA 1IdpupaTta. Tnv Kaényn-
Tpia Mapia =TauponoUAou and To EBvIKO kal KanodioTpiako
MavenioTnuio ABnvayv, Tov AvanAnpwtr Kaénynt Mewpyio
MNanaBavaciou ano To ApioToTéAelo MavenioThuio Oscoalovi-
KNG, Tov AvanAnpwtn Kadnyntry NikdAao AenolvTtn and To
MNaveniotiuio Matpwv, Tov Kabnyntn KwvoTavTtivo Aouna-
oakn ano Tn =xXoAn Mnxavikwv MeTaAAegiov kal MeTaAloup-
yov Tou EMM kar Tov Enikoupo KaBnynTr BacgiAeio Mapivo
anod Tn =xoAn MoAImkwv Mnxavikwv Tou EMI.

KevTpiko onueio Tng Bpadidg NTav n anovoun Tou TITAOU Tou
€NITINOU WEAOUG OE NEVTE ONUAVTIKOTEPA WEAN TNG EMITPONNG
Hag os avayvwpion TnG ouvexoUG Kal onuavTiknG CUuPBOANG
TOug oToV TopEa TNG TexVIKAG MewAoyiag. O opdTIHOg Kabn-
ynTNg Mewpylog Koukng, o AvanAnpwtng KabnynTng €.7. An-
uNTPI0G POZoc, 0 opoTINoG Kadnyntig NikdAaog Zapnataka-
KNG, 0 OHOTIHOG KaBnynTtng MNewpyiog Tolaundog Kai o opoTI-
pog KabnynTtng BaagiAeiog XpnoTapag.

H oUvodo¢ oAokAnpwOnke pe dUO EMNETEIOKEC OMIAIEG. «60
Xpovia oupBoAng Tng IAEG otnv Texvikn MewAoyia kai To 6-
papa yia To péAAov» anod Tov Mpoedpo TnG IAEG, Enikoupo
Ka®nyntn BagiAeio Mapivo kai “*O poAog Tng TexVikng MewAo-
viag oTo oxedlaouo Kal TNV KATAOKEUN GPayuatwyv otnv EA-
Aada” and Tov Texviko MewAoyo MSc, AnpooBévn NTAAIa.

Ek@paloupe TNV €INKPIVI HAG EUYVWHOOUVN GTOUG Xopnyoug
pac. Edagopnxavikn A.E. kal Tdoog MnaodEkng - KaTaokeuEg
Kal FewTeXVIKA Kal Mwpyog KpItowTakng - MNewpeAeTn kal Ka-
ToouAdapng Taocog.
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H Bpadia ékAeioe Pe €va deinvo PE TNV Napea cuVadEAPWV Kal
PiAwv! Méxpl Tnv endpevn ouvdavTnon pag!

3

UNIVERSITY OF CALIFORMNIA

Berkeley

Civil & Environmental Engineering

Short course Series on Geotechnical Earthquake
Engineering

UC Berkeley Faculty and colleagues (Bray, Zekkos, Athanaso-
poulos-Zekkos, Abrahamson, Sitar, Kayen, Travasarou) are
offering again the online modular short course Series on Ge-
otechnical Earthquake Engineering. The course focuses
on key concepts and recent advances in geotechnical earth-
quake engineering and is offered in three modules in January,
February, and March 2025. More information can be found
here. The course was offered earlier in 2024 and was very
well received (95% of participants would recommend the
course to a colleague), but we have also made improvements
based on participants’ feedback.

In the first short course module, engineering seismicity is re-
viewed with a focus on characterizing and selecting design
ground motions and seismic site response analyses. In the
second short course module, soil liquefaction is explored.
Field and laboratory observations of the cyclic response of
soils are discussed. Simplified liquefaction triggering proce-
dures are presented. Focus is placed on the effects of lique-
faction through evaluation of the residual shear strength of
liquefied material and liquefaction-induced ground displace-
ments and their effects on structures. Mitigation techniques
are presented. In the third short course module, seismic con-
siderations related to seismic slope stability, dams, levees,
embankments and retaining systems are presented. Ques-
tion and answer sessions provide opportunities to discuss se-
lected concepts in greater detail. Each attendee will be given
course notes that support the lectures.

We are accommodating participants in all time zones by mak-
ing the recorded lectures available online through an intranet
for one month following the completion of each course mod-
ule. Each attendee will be given course notes that support
the lectures and we are also offering PDHs for those that use
them.

More information, and registration for this course can be
found here: https://www.geoengfdn.org/geotechnical-earth-
guake-engineering as well as in this leaflet.

If you have any questions, feel free to contact me. I would
appreciate it if you could pass this e-mail to anyone who may
be interested.

Dimitrios Zekkos, Ph.D., P.E.
http://www.dimitrioszekkos.org
Professor, University of California at Berkeley
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AARHUS UNIVERSITY

Department of Civil and Architectural Engineering

Mpodpopog WapponouAog
Otto Mgnsted Visiting Professorship

A warm welcome to Dr Prodromos PSARROPOULQOS, who is
the new Otto Mgnsted Visiting Professor in our Department.

Dr Psarropoulos comes to us from National Technical Univer-
sity of Athens (NTUA), Greece. He is a structural and geo-
technical engineer specializing in geotechnical earthquake
engineering, soil dynamics, and dynamic soil-structure inter-
action. We welcome him and look forward to benefitting from
his extensive expertise within the quantitative assessment of
various geohazards and the optimal design or construction of
various challenging engineering structures - both onshore
and offshore.

Teaching in the School of Rural, Surveying and Geoinformat-
ics Engineering, National Technical University of Athens, he
has lately focused on more advanced topics, such as remote
sensing, artificial intelligence, and route-optimization tech-
niques - mainly applied on lifelines within the sectors of
transportation, telecommunications, and energy.

At the Department of Civil and Architectural Engineering,
Aarhus University, we are pleased to facilitate his three-
month stay, with the goal to enhance the collaboration be-
tween Aarhus University and NTUA and continue to
strengthen our strategic research objectives through the in-
tegration of external expertise.

Otto Mgnsteds Fond

(https://www.linkedin.com/feed/update/urn:li:activity: 7265
257676371021824)

o3 D

KaTepiva ZimTonoUAou
Plenary Keynote Lecture at the
17th Pan-American Conference

Congratulations to our own Professor Katerina Ziotopoulou,
for her Plenary Keynote Lecture "Performance-based Assess-
ment of Liquefaction-induced Downdrag on Piles" at the 17th
Pan-American Conference in La Serena, Chile. This presenta-
tion highlighted research performed at the UC Davis Center
for Geotechnical Modeling between 2018 and 2022 as well as
follow-on numerical modeling. The data is fully curated at
NHERI DesignSafe under PRJ-2828. Check it out if you are
interested. hashtag#UCDavisGeotechnics

As a bonus, this was also Katerina's first official engagement
as a Board Member of the Geo-Institute of ASCE.

UC Davis Center for Geotechnical Modeling

L)

My presentation covered work published in these papers with
Sumeet Kumar Sinha and Bruce Kutter:

https://shorturl.at/Ljsmg, https://shorturl.at/vKwFx,

https://shorturl.at/XMUG6, https://shorturl.at/zH5co

Data and metadata are published in NHERI DesignSafe PRJ-
2828 https://Inkd.in/gM3X-kQ2 and
https://Inkd.in/gaUS72Tx
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Berkeley

UNIVERSITY OF CALIFORNIA

AnvAnTpiog Zékkog selected as the 21st Jen-
nings Memorial Lecturer by the South African
Institution of Civil Engineers

Dimitrios Zekkos was selected as the 21st Jennings Memorial
Lecturer by the Geotechnical Division of the South African
Institute of Civil Engineers. The Jennings lecture is the an-
nual honorary lecture series of the Geotechnical Engineering
Division, where one international speaker is invited to give a
lecture in several places in the country.

Dimitrios lecture will be on the “Fundamentals of dynamic
properties of soils and testing” and will include a lecture at
the University of Pretoria in Johannesburg on October 15, in
Durban on October 16 and in Cape Town on October 17. He
will also visit Universities such as the University of Pretoria
and the University of Cape Town, meeting with professionals
and have the opportunity to visit various places within the
country.

21St JENNINGS MEMORIAL
LECTURE

THE FUNDAMENTALS OF DYNAMIC PROPERTIES OF
SOILS AND TESTING
Presented by Professor Dimitrios Zekkos

Tuesday 16 Pretol
October 2024 Engineering 3,

Wednesday 16 Durban: 17:30 for
October 2024 Riverside Business Centre (attached to Riverside Hotel) 00

17:30 for
18:00

Thursday 17

October 2024 University of Cape Town (Upper Campus - Chemical

Engineering Seminar Room)

ABOUT THE LECTURE

significant progress has been made in recent years in advancing the resiliency of infrastructure to earthquakes. The
first and arguably most important step to reliably analyze the seismic response of infrastructure is the
characterization of the site conditions and, particularly, the proper characterization of the dynamic properties of
subsurface soils. In this presentation, a review of the fundamental dynamic properties of soils will be provided.
Emphasis will be given to laying out an integrated opproach for site characterization that leverages field
observations, in-situ testing, and laboratory testing. Characteristic examples from several research and consulting
projects will be presented on the characterization of the dynamic properties of scils and the field or laboratory testing
conducted. Examples will aiso be provided of “non-textbook” types of soils where a more careful characterization of
the material behavior was necessary to verfy its similarity and differences with more common soils.

ABOUT THE PRESENTER

Dimitrios Zekkos, PhD, PE i a Professor and Vice Chair of the Civil and
Environmental Engineering Department at the University of Califonia at Berkeley. He
is also the founding partner of ARGO-E GROUP, an infrastructure analytics company.
Dimitrios received his undergraduate degree from the University of Patras in Greece
and his MSc and PhD from the University of California at Berkeley. Prior to joining
Berkeley in 2020 as a Faculty Member, Dimitrios worked ot a consulting company in
the San Francisco Bay Area and was a faculty member at the University of Michigan.

His research work focuses on the resiliency of geo-infrastructure due to natural hazards. He has deployed following
disasters in many areas including the USA, Nepal New Zealand, Japan, Dominica and Greece fallowing natural
disasters, such as earthquakes, huricanes and monsoons. His research approach often employs coupled
experimental and computational approaches to characterize the response of the geo-environment and
infrastructure to natural hazards. His research has been recognized with several research Awards by the American
Society of Civil Engineers (ASCE), and the Society for Soil and Geo g g
(ISSMGE). He presently serves as a member of the Board of the ISSMGE.

RSVP selahproductions.coza
@bazidukhan coza
on or before 8 Oct 2024 IHopetithpaaicion caa0
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mitrios-zekkos-selected-21st-jennings-memorial-lecturer-

south-african-institution-civil)
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Berkeley

UNIVERSITY OF CALIFORNIA

‘Avra AGavaconoUAou - Zékkou awarded Inter-
disciplinary Climate and Equity Seed Grant

Prof. Adda Athanasopoulos-Zekkos is a coPI on a Interdisci-
plinary Climate and Equity Seed Grant, that will focus on de-
veloping new methods for accurately integrating equity in
flood risk management. Dr. Anna Serra-Llobet is the PI and
brings expertise in flood risk management policies, environ-
mental planning, floods after fire, residual risk of extreme
floods, and nature-based solutions for flood risk manage-
ment.

The Seed Grant awarded from the UC Berkeley's Office of the
Vice Chancellor for Research, is meant to "support the for-
mation of interdisciplinary teams to prepare for external
funding opportunities to advance innovative and integrative
interdisciplinary understandings and approaches to the study
of Climate and Environmental Equity."

The multi disciplinary team also incudes Prof. Danielle Ri-
vera and Prof. Matt Kondolf from the College of Environmen-
tal Design, Prof. Chris Ansell from Political Science, Prof.
Kenichi Soga from CEE and Gabriela Paredes, a PhD student
in Geosystems.

More information is provided here.
(Sep 18, 2024, https://geotechnical.berkeley.edu/news/ath-

anasopoulos-zekkos-awarded-interdisciplinary-climate-and-
equity-seed-grant)
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NMPOZEXEI2
FEEQTEXNIKEz
EKAHAQZEIZ

Ma TiIg NaAaIdTEPEG KATAXWPNOEIG NEPIOCOTEPEG NANPOPOPIEG
pnopoUv va avalntnBoulv oTa nponyoupeva TeUXn TOU «ne-
pI03IKOU>» Kal OTIG NAPATIOEPEVEG 10TOOENIDEG.

1st ISRM Commission Conference on Estimation of Rock Mass
Strength and Deformability, 6 December 2024, Lima, Peru,

www.slrmes.org

4th Asia-Pacific Conference on Physical Modelling in Geotech-
nics ACPMG 2024, 11 - 13 December 2024, Abu Dhabi,
United Arab Emirates, https://tc104-issmge.com/acpmg-
2024

The Third Vietnam Symposium on Advances in Offshore En-
gineering Interdisciplinary & Integrated Solutions for Sus-
tainable Offshore Infrastructure, 11-12 December 2024, Ha-
noi, Vietnam, https://vsoe2024.sciencesconf.org
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Earthquake &
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Geotechnical

1° Poupavo-EAANVIKO Zepivapio gni
SEIOHIKAG Kal FTEMTEXVIKAG MnXavikng
27 MapTiou 2025, BoukoupéoTi, Poupavia

Me 131aiTEPN Xapd 0ag avakoIVOVOUNE To NpwWTo Poupavo-EA-
ANVIKO Zepivaplo eni ZeIOPIKAG Kal MTEWTEXVIKAG MNXaAvIKNG
nou Ba diekaxBei oTig 27 MapTiou 2025 0To BOUKOUPEDTI TNG
Poupaviag.

H ekdnAwaon anoTtelei npoidv ouvepyaaoiag nou £xel KaAAigep-
ynOei Ta TeAeuTaia xpdvia peTa&u Tng EEEEMM kar Tng avri-
oToIXNnG Poupavikng Eniotnuovikng Etaipeiac.

STO OEMIVAPIO CUMHETEXOUV E NAPOUCIACEIG TA MEAN MAG:

o TMwpyog Mkalérag, OpdTIHOG KaBnyntng EMM
o Kupialng MmAdkng, OuoTipog Kadnyntng AMNO
o TMwpyog MneAokag, Enikoupog KaBnyntng NMAAA

€V ano Poupavikng nAgupag ol ouvadeA@ol:

e Radu Vacdreanu, Kaényntng Technical University of Civil
Engineering, Bucharest

e Loretta Batali, Ka@nyntpia Technical University of Civil
Engineering, Bucharest

e Christian Arion, Kaényntnc¢ Kaénynmg Technical Univer-
sity of Civil Engineering, Bucharest

H ekdnAwon Ba goTidcel o€ Koiva ¢nTrAKaTa nou apopoulv Tov
TPOMO AVTIMETWAIONG NPOBANUATWV CEICHIKNG KAl YEWTEXVI-
KNG UNXAVIKAG OTIG U0 XWPEG KAl OTNV €PAPHOYN TOU EMEP-
XOHEVOU Eupwk®dika 7 — 2n YEVIA, EV® aVAPEVETal va OWOEl
€UKAIPIEG YIA OUVAVTAOEIG HETAEU PHEA®V TwV dUO €NICTNHOVI-
KV ETAIPEIOV dNHIOUPYDVTAC EUKAIPIEC YIa NEPAITEPW CUVEP-
yaaoia.

ZxedidleTal 8 ndN Kai n €NOMEVN avTioTolXxn €kdNAWGON Nou
Ba die€axBei auTh TN Popda atnv EAAGda.
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ROCSCIENCE INTERNATIONAL CONFERENCE 2025, April 6-
8, 2025, Sydney, Australia,
WWW.rocscience.com/events/rocscience-international-con-
ference-2025
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4 International Conference on
TRANSDISCIPLINARY MULTISPECTRAL MODELLING
AND
COOPERATION FOR THE PRESERVATION OF CUL-
TURAL HERITAGE
Addressing World Challenges
7-9 April 2025, Athens, Greece
https://www.tmm-ch.com

Innovative scientific methodologies and challenging projects
marking future trends in the protection of cultural heritage,
have initiated a universal conversation within a holistic ap-
proach, merging competence from the scientific fields of ar-
chitecture, civil engineering, surveying engineering, materi-
als science and engineering, information technology and ar-
chaeology, as well as heritage professionals on restoration
and conservation, stakeholders, industry representatives and
policy makers. The combined utilization of digital documen-
tation technologies with innovative analytical and non-de-
structive techniques, numerical, computational and 3D tech-
niques, archaeometric and archaeogene methods, supports
the creation of a transdisciplinary multispectral modeling to-
wards the sustainable preservation of cultural heritage. In-
novation is enhancing and revealing a critical dimension of
the preservation of cultural heritage along with social partic-
ipation and communication.

The National Technical University of Athens interdisciplinary
team “Protection of monuments” [Prof. A. Moropoulou, Prof.
M. Korres, Prof. A. Georgopoulos, Prof. C. Spyrakos, Ass.
Prof. C. Mouzakis], scientific responsible for the Holy Ae-
dicule’s rehabilitation of the Holy Sepulchre in Jerusalem, and
the Technical Chamber of Greece, in collaboration with the
Hellenic network transferring the advanced and interdiscipli-
nary knowhow for sustainable preservation of Cultural Herit-
age responding to great technical and societal challenges, es-
tablished at the Technical Chamber of Greece under the com-
pletion of EDICULA and RESPECT projects in 2024, in collab-
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oration with international and Greek Organisations and Uni-
versities, organize the 4th TMM_CH International Conference
on “Transdisciplinary Multispectral Modelling and Cooperation
for the Preservation of Cultural Heritage: Recapturing the
World in Conflict through Culture, promoting mutual under-
standing and Peace”, on 7-9 April 2025 in Athens, Greece,
opening future opportunities in the original agora of our tech-
nological and democratic roots.

The Conference is organized by the National Technical Uni-
versity of Athens in cooperation with the Technical Chamber
of Greece, counting the auspices of H.E. the President of the
Hellenic Republic, M Katerina Sakellaropoulou, and the ben-
edictions bestowed by His All Holiness, Ecumenical Patriarch,
Bartholomew I of Constantinople, His Beatitude Archbishop
Hieronymus II of Athens and All Greece, and the three Chris-
tian leaders of the Status Quo in the Holy Sepulchre in Jeru-
salem and the Holy Land.

Distinguished scientists and representatives of the National
Geographic Society, the Cultural Heritage Finance Alliance,
the International Council of Monuments and Sites ICOMOS,
the Organization of World Heritage Cities OWHC, the Euro-
pean Society for Engineering Education SEFI, the European
Construction Technology Platform ECTP, the International
Federation of Surveyors FIG, the International Committee
CIPA Heritage Documentation, the World Monuments Fund,
AHEPA Hellas and other major International and European
Organizations, Associations, networks Universities and Re-
search Centers in the field of cultural heritage preservation,
participate in the International Steering and Scientific Com-
mittees which had successfully organized the 1st, 2nd and
3rd TMM_CH Conferences in 2018, 2021 and 2023.

The conference will be held at the Eugenides Foundation in
hybrid format. On-site attendance and oral presentation is
required.

Further to the achievements of the previous TMM_CH Con-
ferences, the latest developments in research and innovation
that identify novel trends to build an interdisciplinary ap-
proach to conservation and holistic digital documentation of
cultural heritage is attempted at the 4th TMM_CH. The utili-
zation and reuse of monuments, historic cities and sites,
forms the framework of a sustainable preservation of cultural
heritage, in accordance with the principles of circular econ-
omy; in terms of respect and protection of values, materials,
structures, architecture and landscape; with an informed so-
ciety, able to participate effectively in the policies that will
design and implement the new strategies required.

Sharing knowledge, experiences, and recommendations
about sustainable cultural heritage approaches and practices
at a moment of world challenges to be addressed, new dy-
namics are established towards future changes.

TOPICS
e Emblematic works as source of innovation and transdisci-
plinarity

e Resilience to Climate Change, Natural Hazards and Pan-
demic Risks - Biosafety

e Novel Educational Approach for the Preservation of Cul-
tural Heritage

e Preserving Compatibility, the Materiality and Integrity of
Structures and Architectural Authenticity

e Advanced Non-Destructive and Structural Techniques for
Diagnosis, Redesign and Health Monitoring

e FEarthquake and structural rehabilitation
e Digital Heritage: a holistic approach

e Artificial Intelligence in Cultural Heritage

e Archaeology - Archaeometry - Archaeogene - Honorary
Special Session in memoriam Nikos Zacharias

e Bridging Heritage Stakeholders, Art, Science and Industry
- Cultural Heritage preservation and society - Intellectual
Property Rights

e Dialogue between religious monuments, preservation
works and values

e Transdisciplinary dialogue for World Heritage at risk and
conflict

e Green and blue deal for local and regional Sustainable De-
velopment

e Historic cities and centers: New Reuse and preservation
strategies applying Circular Economy

e Tourism, sustainable revival through Cultural Heritage
and environmental assets

e Cultural heritage preservation addressing energy chal-
lenges

e The New European Bauhaus creative and interdisciplinary
initiative

e Rebranding the World in conflict through Culture, mutual
understanding and Peace
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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

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

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

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

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

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

3rd International Conference on Energy Geotechnics - 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/

5ICGE & 3ICESE 5% International Conference on Geotech-
nical Engineering-Iraq & 3™ International Conference on En-
gineering Science & Energy, 1-3 July 2025, 3 July 2025, Ko-
mar University, Sulymaniyah, Iraq, https://icge.tech
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ISGSR2025 9th International Symposium for Geotechnical
Safety and Risk, 24th - 27th August 2025, Oslo, Norway,
WWW.isgsr2025.com
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EUNSAT2025

5th European Conference on Unsaturated Soils
1 to 3 September 2025, Lisbon, Portugal
https://eunsat2025.tecnico.ulisboa.pt

EUNSAT2025, supported by TC106 of ISSMGE, will cover all
topics related to UNSATURATED SOILS AND ROCKS, include-
ing Environmental Geotechnics, Sustainable Geotechnical
Design, Energy Geotechnics, Multiscale Modelling and Nano-
Micro Technology, Linear infrastructures, Landslides and Cli-
mate Stresses.

Considering Unsaturated Soils natural link to Bio-Inspired
Technology such as Nature-based Solutions and Biocementa-
tion, among other topics, the organization has decided to cre-
ate special sessions related to Biotechnology in Geotechnical
Engineering, BGE, and offer a summer course mainly dedi-
cated to PhD students.

BGE - Biotechnology in Geotechnical Engineering

The sessions of BGE are organized in parallel to EUNSAT2025
aiming to be the embryo of a new series of conferences in
this field. Participants in EUNSAT2025 and BGE are free to
join any session of the two events.

The papers of EUNSAT2025 on BGE topics will be selected for
presentation in the dedicated sessions, and they will be pub-
lished in a dedicated section of the digital proceedings of
EUNSAT2025 named as BGE.

Topics

Abstracts on any topic related to unsaturated soils and rock
mechanics are welcome, covering topics on traditional geo-
technical engineering applications, sustainability in Geotech-
nical Engineering, environmental problems (engineered bar-
riers to protect the environment, the reuse of waste materi-
als, tailings and mine waste, etc), climate stresses under cli-
mate change scenario, energy geotechnics, historic sites,
geo-education and bio-inspired technologies in Geotechnics
(nature-based solutions, root reinforcement, bio-cementa-
tion, fungi reinforcement, hydrophobic materials, among oth-
ers).

Authors outside unsaturated soils community are welcome to
present their papers on Biotechnology on Geotechnical Engi-
neering.

Case studies and practical cases are mostly welcome.
Contact

Email: info@eunsat2025.tecnico.ulisboa.pt
Tel. (+351) 21 8418422
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Symposium International pour le 70éme anniversaire du
pressiomeétre / International Symposium for the 70th Anni-
versary of the Pressuremeter, 2nd to 5th of September 2025,
LUXEMBOURG, https://isp8-pressio2025.com

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

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

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

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

GEOTECH ASIA 2025 - GEOVADIS: The Future of Geotech-
nical Engineering, October 7th to 10th, 2025, Goa, India,
https://www.geotechasia.org

”

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

17% International Conference on Geotechnical Engineering
8% International Symposium on Geohazards, December 4-5,
2025, Lahore, Pakistan, https://17icge-8isg.com

3

ITA-AITES

WTC
2026

Montréal

https://wtc2026.ca

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

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

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

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

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

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

3

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

3

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

(G- -0

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

o3 D

International Conference on
Advances and Innovations in Soft
Soil Engineering 2026

24-26 August 2026, Delft, Netherlands

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

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

Contact Information

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

o3

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

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

3

131C6G
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.
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International Symposium Preservation of Monuments & His-
toric Sitew, 16 - 18 September 2026, Athens, Greece
https://tc301-athens.com

3

6th International Conference
on Information Technology in Geo-Engineering
JTC2 Conference
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).

Contact: Joint Technical Committee 2 (JTC2), Norwegian
Geotechnical Institute, Graz University of Technology,
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

@

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

e 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

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

¢ Rock mechanics for renewable energy resources

e 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

¢ 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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Earth from space: Massive landslide dams Cana-
dian river, trapping endangered fish on the
wrong side

A recent landslide along the banks of a river in British
Columbia completely dammed the waterway, leading
to evacuation warnings and potentially dooming an en-
dangered fish population trapped on the wrong side of
the debris.

145
Chilcotin
River

Satellite photos of the Chilcotin River taken by Landsat 9
before the landslide (July 16) and after the landslide (Aug.
1) how the river swelled up after being dammed. (Image
credit: NASA Earth Observatory/Wanmei Liang/Landsat)

Striking new satellite imagery shows a Canadian river quickly
swelling in size after a massive landslide completely dammed
the waterway. The obstruction may have also doomed an en-
dangered salmon population by preventing the individuals
that survived the sudden damming from reaching their
spawning grounds upriver.

The massive landslide occurred late on July 30 near Farwell
Canyon on the southern bank of the Chilcotin River — a 150-
mile-long (240 kilometers) tributary of the Fraser River. The
landslide took place around 14 miles (22 km) upstream from
where the Chilcotin joins the Fraser, dumping roughly 640
million cubic feet (18 million cubic meters) of earth and rock
across the waterway and completely blocking its flow, ac-
cording to an emergency statement from the British Colum-
bia government.

Within less than 48 hours, the river had swelled significantly,
breaking its banks at several points and forming a debris-
filled lake behind the blockage, images from NASA's Earth
Observatory show. The stretch of the Chilcotin between the
landslide and the Fraser River was left almost completely dry.

Regional authorities quickly issued evacuation orders for res-
idents living close to the banks downstream of the blockage,
fearing that the rocky dam would eventually break and re-
lease a surge that could cause flash flooding or trigger further
landslides downstream. It is unclear how many people were
evacuated.

On Aug. 5, part of the dam finally broke, unleashing a torrent
of water that violently raced through the previously emptied
riverbed. Despite the water flowing at more than 12,000 cu-
bic feet (3,500 cubic meters) per second, the surge of water
did not cause any major damage.

However, the landslide will likely have a major impact on the

river's resident sockeye salmon (Oncorhynchus nerka), most
of which were likely downriver of the landslide when it oc-
curred, according to a statement from the TSilhgot'in Indige-
nous nation.

Before Aug. 5, no water could flow through the debris left
behind by the landslide. (Image credit: Province of British
Columbia)

Not only did some of the fish likely die after being stranded
and suffocating in the dried-up section of the river, but any
survivors that were in the Fraser River will now have a much
harder time reaching their spawning grounds in Taseko Lake
— around 45 miles (72 km) upstream of the remaining ob-
struction, according to NASA's Earth Observatory.

The International Union for the Conservation of Nature
(IUCN) Red List of Threatened Species currently lists sockeye
salmon as "least concern" due to rising numbers worldwide,
but the Taseko population is listed as “endangered” by the
Committee on the Status of Endangered Wildlife in Canada
and was already experiencing record low levels of spawning
before the landslide occurred. As a result, TSilhqot'in conser-
vationists are worried about the population's future survival
prospects.

Subsequent satellite images released by NASA's Earth Obser-
vatory show that the change in the Chilcotin River's flow has
caused the water to pick up large amounts of sediment from
the river bed, turning the waterway and the Fraser River yel-
low-brown. Although this effect will be temporary, the
changes in water quality could further affect freshwater spe-
cies downriver.

This is not the first time a landslide has impacted the Chilcotin
River. The TSilhgot'in people named the area surrounding the
waterway Nagwentled, meaning "landslides across the river"
in the Athabaskan language, according to NASA's Earth Ob-
servatory. However, this is one of the most significant ob-
structions along the river in recent times.

(Harry Baker / Live Science, August 27, 2024,
https://www.multibriefs.com/briefs/iaeg/landslide.pdf)

o3

Fatal landslides in 2024 to the end of October

The total of 49 fatal landslides, which have claimed 145 lives.
This represents the second highest total for October in my
dataset.

I have now collated my initial dataset for fatal landslides that
occurred in October 2024. As always, this will be subject to

TA NEA THZ EEEEI'M - Ap. 193 - NOEMBPIOZ 2024 ZgAida 40


https://www.multibriefs.com/briefs/iaeg/landslide.pdf

some modification as I work through the data, but I can pro-
vide a good indication of the likely numbers now.

In October 2024, I have recorded 49 fatal landslides globally,
which have claimed 145 lives. As expected, the monthly total
is down from the Northern Hemisphere summer months -
this is the lowest monthly total since April. However, this is
still the second highest October total in my dataset, beaten
only by the total for 2005. Thus, even as the Northern Hem-
isphere monsoon season has abated, the number of fatal
landslides has remained unusually high.

As a consequence, 2024 continues to break all previous rec-
ords for landslide occurrence. This is the monthly cumulative
total graph, with previous years in light grey:-
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The cumulative total number of fatal landslides by month in
2024 (in black), with previous years (in grey). Author’s own
data.

The annual pattern is better shown with pentad (five day)
data. As usual, I have included two more typical years for
reference:-
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The cumulative total number of fatal landslides by pentad in
2024. Author’s own data.

The data shows that 2024 continues to run at an exception-
ally high rate, even if the average daily number has started
to reduce.

In terms of specific events, there were two mass fatality land-
slides. On 3 October, 19 people were killed by a landslide at
Donja Jablanica in Bosnia and Herzegovina, whilst on 23 Oc-
tober, 20 people were killed by a landslide at Sitio Purok B
in Talisay in the Philippines. Both of these events were chan-
nelised debris flows. I have recorded several other landslides
in the Philippines in October, triggered by two tropical cy-
clones, and several landslides in India, Brazil and Indonesia.

To the end of October, I have recorded 679 fatal landslides
in 2024, which have claimed 4,460 lives (excluding landslides
triggered by earthquakes).

(Dave Petley / The Landslide Blog-Eps., 4 November 2024,
https://eos.org/thelandslideblog/october-2024-fatal-land-
slides)
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An unnatural disaster—the 2021-2024 landslide
at Nordic Waste, Denmark

Kristian Svennevig, Marie Keiding, Samuel Paul Jack-
son & Frangois Noél

Abstract

The 2021-2024 Nordic Waste Landslide, located near the vil-
lage of @Ist in East Jutland, Denmark, was a significant geo-
hazard event, occurring within a former clay pit that had been
repurposed as a landfill for polluted soil. This study provides
a first analysis of the landslide’s development, characteris-
tics, and causative factors. The slow-to-moderate-moving
landslide gained public attention in December 2023 when it
protruded beyond the landfill area, threatening to reach @lst
and dispense pollutants to large downstream watercourses.
We analyzed the landslide’s evolution and causative factors
utilizing aerial imagery, digital elevation models (DEMs), sat-
ellite data, and field observation. The landslide’s evolution
can be categorized into two distinct phases driven by two
modes of soil deposition. In Phase 1, spanning 2021 to spring
2023, the landslide developed due to gradual vertical soil ag-
gradation on the gently sloping surface of the former clay pit.
In Phase 2, from spring 2023 to January 2024, the landslide
developed rapidly due to substantial soil dumping on the
western slope of the clay pit, forming two earthflows that
moved east, forcing acceleration in most of the Phase 1 land-
slide. The Phase 2 landslide encompassed approximately 1.2
million cubic meters of soil, accounting for over half of the
total soil deposited at Nordic Waste between 2015 and 2023.
After the practice of dumping soil at the edge of the clay pit
ended the landslide slowed down, eventually stopping by late
January 2024. This was while the water table was at a record
high and still increasing, pointing to soil deposition, and not
elevated water table, as the main preconditioning factor.
Runout modelling indicated the landslide was best replicated
using a Voellmy friction angle of atan(p)=2.9°. However,
even in a worst-case modelling scenario, assuming an unre-
alistically low atan(p) of 1.7°, the landslide did not reach in-
habited areas in @Ist. From a landslide point of view, our find-
ings emphasize the need for land-use planning and regula-
tory frameworks of landfills to take slope instability into ac-
count. Furthermore, they highlight the need for increased
public awareness, and for educating decision-makers and
oversight authorities into the risks associated with landslides.

Introduction

In early December 2023, reports reached the public of a large
landslide (herein termed the Nordic Waste Landslide) devel-
oping within a landfill situated in a former clay pit, on a hill
near the village of @lIst in East Jutland, Denmark (56.383347,
10.078353) (Fig. 1). Soil deposition in the landfill com-
menced in 2015, and from 2018 onwards, the site was oper-
ated by the company Nordic Waste. It served as a repository
for various grades of contaminated soil intended for perma-
nent storage and remediation purposes. The massive devel-
opment of the Nordic Waste Landslide gained public attention
during December 2023, when the landslide progressed out of
the area of Nordic Waste and threatened a public road and
the nearby creek Alling A. This posed a serious risk of the
landslide damming the creek and releasing large amounts of
pollutants into the nearby fjord and sea. Furthermore, fear
arose that the landslide would progress northward towards
@lIst 400 m away.
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On December 19th, Nordic Waste declared that they were no
longer able to handle the situation and abandoned the site,
abdicating responsibility to the local municipality (Randers
Kommune). On the 19th of January Nordic Waste filed for
bankruptcy. On the same day, the holding company behind
Nordic Waste, USTC Group, published a press release in Dan-
ish stating that the event was a natural disaster and that “The
event in @lst has demonstrated that climate change is signif-
icant and that we do not have the necessary knowledge to
predict the consequences” (USTC 2024)—presumably ad-
dressing an anomalously wet 2023 in Denmark.

2times vertical exaggeration

Gammel Arhusvej

Mingﬂx

Fig. 1 LiDAR DEM and hillshade from 2015, after clay exca-
vation ended and before large-scale landfill activity started

showing the pre-landfill morphological setting. The areas of
the landfill in April 2023 and the landslide in April 2023 and
January 2024 are indicated. The position of subsequent de-
tail figures are shown. The vertically exaggerated cross-sec-
tion A-A’ demonstrates the overall slope towards the east of
the topography in the clay pit with the slope angle indicated

In this paper, we present a preliminary analysis of the land-
slide at Nordic Waste based on aerial images, digital elevation
models (DEMs) satellite data (optical and InSAR) and field-
work in the area. Furthermore, we implement a runout model
of the landslide and briefly discuss key findings and implica-
tions. Our analysis focuses on the landslide from an observa-
tional morphological perspective. Geotechnical, environmen-
tal and other similar perspectives are out of our scope, but
the present work may serve as a basis for further such ef-
forts.

Svennevig, K., Keiding, M., Jackson, S.P. et al. An unnatural
disaster—the 2021-2024 landslide at Nordic Waste, Den-
mark. Landslides (2024). https://doi.org/10.1007/s10346-
024-02394-7

https://link.springer.com/article/10.1007/s10346-024-
02394-7
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Patterns of fatal landslides in Shaanxi Province,
China

A new paper (Lian et al. 2025) suggests that recent attempts
to reduce loss of life in this part of NW China may have had
some effect.

China is a highly landslide-prone country, but the distribution
of failures is not even in time and space. One of the most
landslide-prone areas in Shaanxi province, in the northwest
of the country. Thus, understanding patterns of fatal land-
slides there is key to reducing landslide risk nationally.

Back in 2021, the People’s Daily tweeted this video of a land-
slide destroying a transmission tower in Shaanxi:-

& People’s Daily, China & X
Pd @PDChina - Follow

Massive landslide was caught on camera in Hanzhong,
NW China's Shaanxi, causing a transmission tower to
collapse and plunge down with the falling boulders on
Wednesday.

Watch on X

11:59 PM - Oct 6, 2021 ®

(https://x.com/PDChina/sta-
tus/1445856136159240195?ref src=twsrc%5Etfw%7Ctw-
camp%5Etweetembed%7Ctw-
term%>5E1445856136159240195%7Ctwgr%5E0c910070c4f
26bb2377c195055c2f78e6e46c284%7Ctw-

con%5Es1 &ref url=https%3A%2F%2Feos.org%?2Ftheland-
slideblog%?2Ffatal-landslides-shaanxi-province)

To that end, a new paper (Lian et al. 2025) in the Journal of
Asian Earth Sciences is most welcome. This research has fo-
cused on the construction of a fatal landslide database for the
Shaanxi province between 1996 and 2018, and then uses this
to examine trends in time and space. Landslides triggered by
earthquakes are not included in the analysis.

The headline is that there were 332 fatal landslides in this
period, claiming 1,132 lives. Of these, about 85% were trig-
gered by “natural factors” mostly rainfall, with the remainder
being anthropogenic. The rainfall-induced failures mostly oc-
curred in the summer months, reflecting seasonal rainfall,
whilst the anthropogenic landslides were more evenly distrib-
uted through the year.

One really interesting aspect of this study is the temporal
pattern of landslides, and its relationship with attempts to
reduce losses from disasters. Lian et al. (2025) note that the
Shaanxi provincial government enacted five yearly provincial
disaster reduction plans, covering 2001-2005, 2006-2010,
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etc. Thus, they have looked at the number of fatal landslides
in five year blocks. The average numbers of landslides per
year are as follows:

Period Average number of landslides per year
1996-2000 8.0
2001-2005 16
2006-2010 22
2011-2015 7.4
2016-2018 5.3

Thus, a credible case can be made that the number of fatal
landslides has fallen in more recent years, a pattern that is
seen in other parts of China too. During this period there has
been a tremendous amount of landslide research undertaken
in China, more so than in any other country, and considerable
effort has been focused on disaster risk reduction. However,
the statistics show that there is still a long way to go, and
climate change is likely to make this even harder in the com-
ing decades.

Lian et al. (2025) highlight that there are some locations that
remain as particular landsldie hotspots, most particularly
“Yan’‘an and Yulin cities (in northern part of the province) and
An’kang city (in southern part of the province)”. Additional
efforts will be needed to reduce losses in those areas.

Reference

Lian, B. et al. 2025. Spatiotemporal variations of non-seismi-
cally fatal landslides in Northwest China: A case study from
Shaanxi province. Journal of Asian Earth Sciences, 277,
106389. https://doi.org/10.1016/j.jseaes.2024.106389

(Dave Petley / Eos — THE LANDSLIDE BLOG , 15 November
2024, https://eos.org/thelandslideblog/fatal-landslides-

shaanxi-province)
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ENAIAG®EPONTA -
2EI2MOI &
ANTIZEIZMIKH
MHXANIKH

A1EOVAG EpEUVNTIKI OpaAda pixVvel «DWG>» HE
ouyxpova TEXVOAOYIKa HEodA OTIG AITIEG TOU Ka-
TAoTPOPIKOU CEICHOU Tou 1956, oTnv AHOpYO

Tov IoUAIO Tou 1956 cuvERNn oTnV AUopyo 0 PEYAAUTEPOG Osl-
opoOG otnv EAAGda katd Tov 200 aiwva, evw Tov d1adexbnke
TO PHEYAAUTEPO TOOUVAWI TWV TEAEUTAIWV dUO AlwVWY oTn Me-
ooyelo. H nnyn Toug NAap&€Peve aiviyddaTikn Kdl TO €pwTnUA
noio pryuda eubuvoTav yia Tov OsioPo auTto, TaAdvile Toug &-
MoTAHOVEG yia Xpovia. Mia dieBvig epeuvnTikn opada £dwoe
TNV andavrtnon Xpnoidonoi®vTag eEonAiouo TeAeuTaiag Texvo-
Aoyiag, ToviCel To AME-MIIE.

O 0gIop0OG TNG ApopyoU onuelwdnke aTiG 9 IouAiou 1956, aTov
unoBaAdaocio xwpo KeTaEU Apopyou Kal ZavTopivng. To PEye-
00¢ Tou Kupavenke peta&l 7,2 kai 7,8 Pixtep. H akpiBng 6€on
Kal To BABog Tou anoTEAeoav avTikeipgevo oulnTnong, Kadbwg
€KEIVN TNV €noxn €ixav eykataoTabei yovo Aiya ociopoueTpa.
Aiya AenTd apyoTepa, akoAouBnoe €vag deUTEPOG GEITHUOC, MNIO
KovTd oTn ZavTopivn. Kai ol dUo JOVACEIG €iXav WG anoTEAE-
opa 53 vekpoug kal NoAAEG {nuiEC. Enmiong, Aiya AenTd peta
TNV NpwTN d6vNOon, £&va TOOUVAMI NANUUUPIOE TIG NEPICCOTE-
PEG ANO TIG KOVTIVEG AKTEG ME KUMATA UYOUG HEPIKWV HETPWV.
AU0 Bookoi oKapPAAWUEVOI 0Ta Bpdyia KaTd PNKoG TnG voTiag
aKTAG TOU vnaoloU Tng ApopyouU, €yivav autonTeg JAPTUPEG &-
vOG KUMaTog 181aiTepa wnAoU, TouAdaxiotov 20 PETpWV. To
vnoi TG AcTunaiaiag NnANPUUpPIcE gniong Pe kUpaTta Uyoug
OEKa PETPWV.

EENVTa oKTW XPpOVIa PJETA TOV KATACTPOPIKO AUTO OEIOUO, Wid
d1eBvnG opada e gpeuvnTeG ano To Geoazur-Universite Cote
d’ Azur, To Institut de Physique du Globe de Paris, To EBvIkd
kal KanodioTpiakd Maveniotrpio ABNV®V, To epyaacTrpio Mew-
Aoyiag Tng Ecole Normale Superieur de Paris kai To €pyaocTn-
pio Vicorob Tou MavenioTnuiou Tng Girona, evTonios E€neiTa
anod MOAUETH €peuva To PriyHd MOU MPOKAAESE TOV OEICHO,
aAA@ kal Tn peTakivnon nou €yive otov unoBaAdcacio nub-
pEva.

To 2015, n di1EBVNC wKeavoypagIKr anoaToAr XapToypdagpnoe
Tov Balacoio nuBuEva WeTa&l Tng SavTopivng Kai TnG Apop-
you anokaAunTovTag Tpia kUpia priypgaTa nou BpiokovTai ne-
pinou 700 péTpa kATw and Tnv enigpavela Tng 6alaccag. To
2022, n €ndpevn anooToAn HE TO YAAAIKO WKEAVOypaQIKO
okdagog Europe avaxwpnoes and to HpakAegio Tng KprAtng kai
KaTeuBUVONKE Npog Ta PriYNATA auTd. SUYKEKPINEVA TUAKUATA
TWV PNYHATWV XapToypapnenkav o noAU uywnAr avaiuon
MIKPOTEPN ano £va WETPO, anod €va auTovopo unoBpuxio oxn-
pa BaBéwv udaTtwv (AUV IdefX), To onoio pndpeoe va kara-
duBei kal va Ta&IdEwel kovTa oTov BuBo.

'Evav XpOvo WETA, O€ VEA anooToAR WE To id10 EpeuvnTIKO OKA-
(POG, N ENIOTNUOVIKN opada €ixe pali TNg €va unoBpuxio pou-
noTIKG OXNKa, To Ariane, To onoio ATav eE0NAICUEVO HE KApE-
PEG MOU EMETPENAV OTOUG EMICTAKOVEG va NApaTnproouv Tov
BuBd TnG BaAlaoaoag oe 4K. 'Onwg Aésl XapakTnpioTika oto AME
-MME n ka@nynTpia Tou TuApatog MFewAoyiag kal MFewnepiBai-
AovTog Tou EKIMA, Mapaokeur) NopikoU, n onoia GUMMETEIXE
gTNV anooToAn Kal atn dNUOCIEUaN, TO POUMOTIKO OXNMA «N-
Tav oUCIACTIKA Ta WATIA Tou gnioTrpova». O aToxXog NTav va
dlgpeuvnBoUV eKTEVEDTEPA TA THANATA TWV PNYHATWV NoU &i-
Xav €MIAEYEi Kal va evronioTel N NNy autTwVv TV HEYAAWY

YEYOVOTWV.

Aev gival n np®TN Qopda nou BaAdacaoiol yewAdyol evronilouv
OEICUIKA priypaTa oTtov nubuéva Tng BaAacoag pe pounoTika
oxnuarta. AuTto £xel eniteuxBei otnv Kapaipikn kal otnv Ianw-
via yia Toug ogiopoug Tou 2004 kal Tou 2011, avTioToixa, nou
npokaAgoav Toouvapl. Edw, opwe, avalnthlnke To priyua &-
VvOG NaAaidTEPoOU Kal AlYOTEPO TEKUNPIWHEVOU CEICHOU Kal
TOOUVAWI, TWV OMOIWV N NNy NAPEPEVE AIVIYHATIK.

'Onw¢ d1anioTWONKE KATa TNV €peuva, n YETAKivnon Tou uno-
BaAdooiou nuBueva kata Tn SIdpKeIa Tou PJEYAAou auTou O€l-
opoU ATav KaT' €eAAXIOTOV EVVIA YETPA KAl O OpICUEVA onyeia
€pTave akOua kal Ta 16 pérpa. «MpokeiTal yia NoAU PeEyain
peTakivnon, aAAa dikaloAoyeiTal yia évav OgIoUO NMou «aKoUM-
nnoe» Ta 7,8 PixTtep», napatnpei n k. Nopikou.

ZUpPWVa PE TRV avaiuon Twv OedOUEVWVY, TO PryHa nou ev-
£pYONoINBNKE KATA TOV COEIONO ATAV TO pAyHa TnG Apopyou.
H k. NopikoU neplypdgel OTI «UEAETAOAWE KAl TA Tpia pRy-
paTa, npokeiyévou va BpoUpe onuadia evepyonoinong, Ta o-
noia va pag deixvouv noio ATav unelBuvo yia Tov geiono. To
MOvo nou eixe onuddl evepyonoinong nTav To priypa tng A-
Hopyou».

Eniong, o1 epeuvnTeg evToOnioav OTI TO TOOUVAMI NMPOKARBNKE
anod Tn PEYAAn PETakivnon Tou priyuatog kai ox1 and unoba-
AAOOIEC KATOAIOBAOEIC, ONWG UNOaTNPIXONKE KATAa To NApPEA-
00v. Ta anoTeAéopaTa TNG €peuvag dnPoacieldnkav oTo neplo-
dikd6 «Communications Earth & Environment» Tou opiAou
Nature.

H €peuva evracoeral oTto npdypappa «XAMORGOS», nou Xpn-
patodoTeital ano To EBvikd Idpupa Epeuvav Tng MaAAiag kai
YaAAIKkd epeuvnTika 1I3pUpaTa Kal 6a ouveyloTei Péxpl To 2029.
Endpevog 0TOX0G TNG £pEUVAG, oUPPWvVA PE TNV K. Nopikou,
gival va PeAeTNBei N oUVEXEID TOU PrYHATOG OTOV XEPOAIO XW-
PO Kal n YeTakivnaor Tou.

(TENIKO EMIMEAHTHPIO EAAAAAZ, HAEKTPONIKH KAOH-
MEPINH ENHMEPQSZH, TEYXOZ 2907, 1 NosuBpiou 2024,
https://portal.tee.gr/portal/page/portal/INFO TEE/INFO 20
24/11 24/NEWSLETTER20241118.pdf)

Large seafloor rupture caused by the 1956
Amorgos tsunamigenic earthquake, Greece

Frédérique Leclerc, Sylvain Palagonia, Nathalie Feuil-
let, Paraskevi Nomikou, Danai Lampridou, Paul Bar-
riére, Alexandre Dano, Eduardo Ochoa, Nuno Gra-
cias & Javier Escartin

Abstract

In the Mediterranean Sea, the probability that a large earth-
quake-triggered tsunami will occur in the coming decades is
high. Historical tsunami database informs us on their geo-
graphical occurrence but their sources, i.e., the faults that
slipped during earthquakes and displaced the seafloor to gen-
erate tsunamis, are often unknown. Here we identify the sub-
marine rupture of the Amorgos earthquake that on July 9,
1956, triggered the largest mediterranean tsunami in the
past two centuries. Using submarines, we explored major
normal faults in the epicentral area, and discovered a large
surface rupture along the 75-km long Amorgos fault. The 9.8-
16.8-m large seafloor offset is compatible with a Mw7.5
event. This finding prompts a reassessment of the largest
(=20 m) tsunami wave origin, previously attributed to earth-
quake-triggered submarine mass-wasting. It demonstrates
that tsunami source can be determined several decades after
an event, a key information to better assess future seismic
and tsunami hazards.
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The 1956 earthquake and tsunami The Amorgos earthquake https://www.nature.com/articles/s43247-024-01839-0
occurred on July 9, 1956, offshore Santorini and Amorgos
(Cyclades, South Aegean Sea), along the Hellenic Volcanic
Arc. It was recorded by a small number of seismometers, en-
abling seismologists to determine a magnitude of 7.2-7.812,
depending on the authors. Several epicenters were ob-
tained!® that located the earthquake between 5 and 20 km
south of Amorgos island (Fig. 1). Its hypocentral depth, rec-
ognized to be poorly constrained14 and debated15, varies
between 10 km and 45 km and was recently re-evaluated at
~25 km13, that is, at the Moho depth of the Hellenic arc'®.
The main shock was followed by a series of aftershocks. The
first aftershock, called the twin earthquake, had a magnitude
estimated between 6.0 and 7.2, and occurred only 13min
later, closer to Santorini (Fig. 1) and probably deeper (40—
95 km), possibly along the subduction plate boundary*3. The
main shock caused severe damage to the surrounding is-
lands, subsequently enhanced by the twin shock, especially
in Santorinil?. More than 3200 buildings were damaged, in-
cluding ~500 that were completely destroyed; in addition, 54
people were killed in Santorini, and 100 people were injured.
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Fig. 1 | Seismotectonic map in the epicentral area of the
July 9th, 1956 earthquake. Several epicenters for the main
shock (star) and twin shock (dot) are represented, as sum-
marized in Bristle et al.'3, with two proposed focal mecha-
nism?*3!4 calculated for the epicenter marked with a star and
an asterisk. Main faults are represented by black lines, with
thicker traces for longer and taller faults, and are modified
from previous works!®2°33, S -A, fault: Santorini-Amorgos
fault. Portions of faults explored with the ROVs during the
AMORGOS-23 cruise are localized by yellow and white rec-
tangles. Submarine landslides identified?® are in dashed red,
while the observation® of a probable fault mirror associated
with the 1956 event along the Amorgos fault is a red dot.
Measured run-ups'4 of the 1956 tsunami are represented as
blue bars. In the inset, other tsunami observations of the
1956 event are located by blue!* and white?® dots. Light
purple areas are onshore and offshore volcanoes. The pur-
ple arrows on Astypalaea and Santorini show their relative
displacements southeastward and southwestward, respec-
tively, at a rate of ~4mm/yr, with respect to central Aegean
(Naxos)3!. Mount Kroukelos on Amorgos is denoted by a
black triangle. The two archeological sites that demonstrate
long-term subsidence of the northern coast of Amorgos?®
are located in Katapola (K.) and Aegiali (A.).

DOWNLOAD PDF https://www.nature.com/articles/s43247-
024-01839-0.pdf

Communications Earth & Environment volume 5, Article
number: 663 (2024)
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When did plate tectonics begin?

Earth surface is covered with rigid plates that move, crash
into each other and dive into the planet's interior. But when
did this process begin?

A depiction of Earth's tectonic plates. While we know where
the plates are now and into the distant past, we don't know
when the process first began. (Image credit: Yarr65 via
Shutterstock)

It's one of many unique things about Earth: Unlike every
other known planet in the universe, Earth's surface is made
up of rigid plates that shift, crash into each other and dive
into the planet's interior.

But when did Earth's surface splinter into tectonic plates? And
when did those plates start moving? It's an important ques-
tion because plate tectonics seems to fuel the evolution and
complexity of life.

Surprisingly, geologists don't have a good answer for when
plate tectonics emerged, and estimates range from 700 mil-
lion years ago to before 4 billion years ago, when Earth was
still in its infancy.

The oldest unambiguous evidence of modern plate tectonics
dates to the Neoproterozoic (1 billion to 541 million years
ago), Robert Stern, a geoscientist at the University of Texas,
Dallas, told Live Science. That's when the geological record
reveals plentiful ophiolites — bits of oceanic crust shoved
onto continents — and blueschists, which are metamorphic
rocks that form in subduction zones, or areas where the
plates collide and dive into the planet's interior. Subduction
is a feature of plate tectonics, so these widespread rocks
show with certainty that plates were crashing into and sliding
under one another.

But many geologists think Stern's view is too conservative.

Critics agree that rocks indicative of plate tectonics became
widespread for the first time 700 million to 900 million years
ago. But these rocks could have existed earlier and been
wiped away by time, they suggest.

For example, the Indian subcontinent collided with southern
Asia a mere 55 million years ago, and many of those rocks
have already eroded away, said Mark Harrison, a professor
emeritus of geoscientist at UCLA. "The Tibet-India collision
isn't over yet," Harrison told Live Science. If the evidence of
tectonics is disappearing even as a plate-to-plate collision is

occurring, what hope is there of finding these same rocks
from the much more distant past?

Stern argues that there is evidence for a little episode of sub-
duction 1.8 billion years ago that didn't quite take, bolstering
his viewpoint that if there had been plate tectonics consist-
ently before about 800 million years ago, it would be clearer
in the rock record. (Other scientists see this blip as evidence
that plate tectonics was well underway by then.)

Many researchers put the transition to plate tectonics much
earlier. There are numerous signs of some kind of geologic
shift during the Archean Eon (4 billion to 2.5 billion years
ago), with estimates of exactly when ranging from 2.5 billion
to 3.8 billion years ago. For example, at least one ophiolite
preserved today dates back 2.5 billion years.

Another line of evidence is in the chemistry of the crust. If
the crust is brand-new volcanic rock, its chemistry will look
much like the mantle from whence it came. If it is remelted
and recycled by plate tectonics, this chemistry shifts. An in-
fluential 2012 study found that more crust began to be recy-
cled around 3 billion years ago. This could mark the shift to
subduction destroying and reworking crust, said study co-au-
thor Chris Hawkesworth, an emeritus professor of geosci-
ences at the University of St. Andrews in the U.K..

Research on zircons — minerals that survive even when the
rocks around them melt and reform — suggests that Earth's
crust shifted earlier, around 3.8 billion years ago. "We start
to see zircon structures that start to look more and more like
what we see in subduction zones today," study author Nadja
Drabon, an Earth and planetary scientist at Harvard Univer-
sity, told Live Science. Crust also became shorter-lived
around that time, again suggesting the recycling process of
subduction.

But does this transition reflect true plate tectonics? Zircon
research published in 2023, which investigated the magnetic
field conditions on Earth when the minerals formed, suggests
that these grains more or less stayed where they were made
until 3.4 billion years ago, hinting that landmasses weren't
on the move until that point.

It's possible that different aspects of plate tectonics emerged
at different times, Drabon noted. Perhaps subduction started
3.8 billion years ago, but it took time for the continents to
start drifting around the globe.

A newer and more controversial idea suggests that Earth de-
veloped plate tectonics in the Hadean (4.5 billion to 4 billion
years ago). This idea springs from increasing evidence that
the newborn Earth was a surprisingly modern-looking place
with oceans and continents — a conclusion drawn from zircon
research and the chemistry of Earth's oldest surviving rocks.
Some studies of Earth's oldest zircons, which date to this
mysterious period of geologic history, found that they look
remarkably like zircons that form in volcanic arcs over sub-
duction zones today. And theoretical modeling shows it's pos-
sible for plate tectonics to exist in Hadean conditions, Jun
Korenaga, a professor of Earth and planetary sciences at Yale
University, told Live Science.

Every piece of evidence for each of these origin stories comes
with weaknesses. For instance, the vast majority of very old
zircons come from one location, the Jack Hills in Australia,
and might not represent what was happening on the rest of
the planet. The oldest rocks might also be weird — perhaps
they're still hanging around today because they weren't like
all the other rocks on ancient Earth. And you don't want to
get in the middle of computer modelers when they're arguing
about assumptions of the state of the mantle 4 billion years
ago.
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"It's shocking to realize there's no consensus view on when
[plate tectonics] started," Jesse Reimink, a geoscientist at
The Pennsylvania State University told Live Science.

(Stephanie Pappas / LIVESCIENCE, 4 November 2024,
https://www.livescience.com/planet-earth/geology/when-
did-plate-tectonics-begin?)

i D

Did plate tectonics give rise to life? Ground-
breaking new research could crack Earth's
deepest mystery

Emerging evidence suggests that plate tectonics, or the re-
cycling of Earth's crust, may have begun much earlier than
previously thought — and may be a big reason that our planet
harbors life.

Plate tectonics may have played a larger role in the evolu-
tion of life on Earth than we previously thought. (Image
credit: Nicholas Forder)

Earth's surface is a turbulent place. Mountains rise, conti-
nents merge and split, and earthquakes shake the ground.
All of these processes result from plate tectonics, the move-
ment of enormous chunks of Earth's crust.

This movement may be why life exists here. Earth is the only
known planet with plate tectonics and the only known planet
with life. Most scientists think that's not a coincidence. By
dragging huge chunks of crust into the mantle, Earth's middle
layer, plate tectonics pulls carbon from the planet's surface
and atmosphere, stabilizing the climate. It also pushes life-
fostering minerals and molecules toward the surface. All of
those factors add up to a place where life thrives from ocean
abysses to towering peaks.

But researchers don't know why or when plate tectonics
started, making it hard to determine how essential this pro-
cess was to the evolution and diversification of life. Some
think plate movement fired up as little as 700 million years
ago, when simple multicellular life already existed. Others
believe only single-celled organisms reigned when Earth's
plates first cracked apart.

In fact, as new methods allow scientists to look ever-deeper
into the past, some are now arguing that plate tectonics
emerged very soon after Earth's formation — perhaps pre-
dating life itself. If this hypothesis is true, it may suggest that
even the most primitive life evolved on an active planet —
and that means plate tectonics could be an essential ingredi-
ent in the search for alien life.

"The only way we can reliably see a long-term history is on

our own planet," said Jesse Reimink, a geoscientist who stud-
ies early Earth history at The Pennsylvania State University.
"We really need to understand the life cycle of a planetary
body before we can do a lot with the exoplanet data."

Destruction of evidence

Only Earth has jigsaw-like tectonic plates that crash together
and pull apart like bumper cars. The other rocky planets in
the solar system have a single, rigid shell of crust — a geo-
logical arrangement that scientists call "stagnant lid" or "sin-
gle lid" tectonics.

In plate tectonics, pancake-like chunks of brittle crust and
upper mantle ride on the hotter, more mobile mantle below.
New crust forms at midocean ridges, where gaps between
separating plates create space for magma from the mantle
to rise. In a geologic balancing act, dense oceanic crust is
destroyed at subduction zones, where one plate slides under
another. The oldest known bit of oceanic crust, located in the
Mediterranean, dates to just 340 million years ago, making it
far too young to be useful for pinpointing when plate tecton-
ics arose.

At Thingvellir National Park in Iceland, the rift between the
North American and Eurasian tectonic plates is visible. (Im-
age credit: Mlenny via Getty Images)

Continental crust is lighter than oceanic crust and floats
above the destruction wrought by subduction. But still, very
little remains from Earth's early days, and what is left is
eroded and warped. Fewer than 7% of rocks on the surface
today are older than 2.5 billion years. Go back before 4.03
billion years, to the Hadean eon, and the rock record has
completely vanished. The first half billion years of Earth's life
left not a single bit of basalt behind.

Because of this constant planetary recycling, the oldest in-
controvertible evidence of plate tectonics — rocks formed
solely in subduction zones — dates back only around 700 mil-
lion years. Another strong bit of evidence, pieces of oceanic
crust pushed up on continental crust during subduction initi-
ation, emerged globally around 900 million years ago. In this
geological time frame, multicellular animals, such as sea
sponges and comb jellies, were just emerging.

Some geoscientists think plate tectonics has been operating
only since that time. But more suspect that plate tectonics
emerged earlier, in the Archean eon, which ran from 4 billion
to 2.5 billion years ago. The evidence is based largely on
chemical analyses of rocks. For example, around 3 billion
years ago, there are hints of an increasing amount of crust
melted and reformed rather than forming directly from man-
tle rocks. Around 3.8 billion years ago, a shift in the chemis-
try of Earth's oldest minerals suggests a change from a sta-
ble, long-lived crust to a shorter-lived, more modern-looking
crust, perhaps indicating the start of subduction. Though
there is no single agreed-upon date, the Archean looks prom-
ising as a time when big geological changes were happening
on Earth.
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"It points to a really important transition," said Nadja Drabon,
an Earth and planetary scientist at Harvard University who
led the study indicating the switch to shorter-lived crust.

A handful of sand

Whenever tectonics began, geoscientists agree that it proba-
bly helped fuel the evolution and complexity of life.

"There could be billions of planets with some kind of primitive
life, but the ability to build a radio transmitter or launch a
rocket ship requires a certain set of circumstances which are
only likely to happen on a planet that has plate tectonics and
both oceans and continents," Robert Stern, a geoscientist at
the University of Texas at Dallas, told Live Science.

In prehistoric animals, plate tectonic activity has been tied to
faster rates of evolution, probably because geological move-
ments split up habitats and create new niches for life to
evolve.

The coelacanth's evolution was likely driven in part by plate
tectonics, past research suggests. (Image credit: loonger
via Getty Images)

Plate tectonics also may have enabled life to recover from
devastating mass extinctions. For instance, at the end of the
Permian period, a mass extinction driven by carbon-dioxide-
spewing volcanic eruptions killed off 90% of species on Earth.
Life on the planet ultimately recovered because weathering
of continental rocks breaks down carbon-bearing minerals
and washes them into the ocean, where marine organisms
turn them into reefs and shells that become limestone and
are eventually subducted back into the planet's interior.
When the atmosphere goes haywire, tectonics gradually
shifts Earth back into an environment that's more conducive
to life.

While nearly all geoscientists agree with the idea that, with-
out plate tectonics, life on Earth might be limited to primitive
organisms, a small group of researchers is now suggesting
that plate tectonics could have emerged even earlier — per-
haps contributing to the origin of life itself by bringing min-
erals that support life from the planet's interior to the crust.

This is tricky territory, pushing researchers back before 4 bil-
lion years ago, into the Hadean eon. The only direct evidence
of the first 500 million years of Earth's existence is the pres-
ence of zircons, minerals that survive melting at mantle tem-
peratures and pressures. Though the rocks once containing
these minerals have melted away, the zircons — which are
smaller than grains of sand — remain.

"They're teeny-tiny, and we just throw the kitchen sink at
them trying to get every last little piece of information we
can get from them," Drabon told Live Science.

These zircons from the Hadean are sparse; all of them found
worldwide could likely fit in a thimble. Yet this handful has
shown that Earth had an ocean as early as 4.4 billion years
ago — just 200 million years after the planet formed and not
long before the ancestor of all life today existed. By as early
as 600 million years after Earth formed, according to a study
published in June, the planet had both land and fresh water.

A 4.4 billion-year-old zircon from Jack Hills, Australia. Be-
cause zircons don't melt at mantle temperatures, they pro-
vide a snapshot of early Earth that resists destruction. (Im-

age credit: John Valley, University of Wisconsin-Madison)

To some researchers, this suggests Earth's crust may have
been recycling in the Hadean. Water weakens the crust, cre-
ating the potential for breakage and thus subduction, said
Jun Korenaga, a geophysicist at Yale University. Because wa-
ter is necessary for plate tectonics, the question becomes,
"Why can't we have plate tectonics if we had surface water?"
Korenaga said.

In experimental work published in 2023, researchers melted
rocks at high pressures and found that conditions that mimic
subduction create rocks similar to Earth's oldest rocks. Ko-
renaga also argues that plate tectonics is the only effective
way to reduce the amount of carbon dioxide in early Earth's
atmosphere from the levels found on Venus to the more mod-
erate concentrations that existed by the beginning of the Ar-
chean on Earth.

Intriguingly, another important event happened during the
Hadean that makes Earth undeniably different from its rocky
neighbors: About 100 million years after Earth first coa-
lesced, a planet-size body slammed into it, thoroughly shat-
tering and melting both bodies and flinging off the material
that would become the moon. A paper published earlier this
year modeled this impact and found that the mixing of the
two bodies could have created plumes of hot material in
Earth's mantle that may have kicked off subduction around
200 million years later.

"Why is Earth the only rocky planet to have plate tectonics?"
said Qian Yuan, lead author of that paper and a postdoctoral
fellow in geodynamics at the California Institute of Technol-
ogy. "I think the moon-forming giant impact could be the
main factor."

But not everyone is convinced by this story. A Hadean start
to plate tectonics is an intriguing idea, T. Mark Harrison, a
professor emeritus of geoscience at UCLA, told Live Science,
but the evidence is still fairly minimal. He worries that geo-
scientists on all sides of the issue are overconfident in their
claims. "But the last thing we need is a new form of group-
think based on, literally, a thimble-full of sand grains," Har-
rison wrote in an article with the appropriately blunt title "We
don't know when plate tectonics began."

Life on other worlds

If plate tectonics fuels life, or even just complex life, the
search for other organisms among the stars may lead hu-
manity to a geologically active planet.

Unfortunately, we can't yet detect plate tectonics on far-off
exoplanets, said Tobias Meier, an expert on mantle dynamics
at the University of Oxford. But in 2021, Meier and his team
used thermal data and computer modeling to determine that
the rocky exoplanet LHS 3844 b, which sits 49 light-years
from Earth, might have an active mantle and moving crust.
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Researchers suspect exoplanet LHS 3844b, located 49 light-
years from Earth, may also have plate tectonics. (Image
credit: NASA, ESA, CSA, Dani Player (STScI))

LHS 3844 b isn't likely to host life. It orbits very close to its
star and has no atmosphere. Half of the planet is in perma-
nent daylight, with a temperature of 1412 degrees Fahren-
heit (767 degrees Celsius), while the other is a frigid minus
429 F (minus 273 C) at night. It's this temperature difference
between the two sides of the planet that drives mantle mo-
tion in LHS 3844 b, Meier and his colleagues reported in
2021. If real, that version of plate tectonics looks nothing like
Earth's. But it shows the diversity of planetary geology that
could lurk elsewhere in the cosmos.

"In the end, understanding what causes tectonics and
whether it could operate on different planets will help us un-
derstand whether these planets will be habitable," Meier said.

More powerful telescopes such as the James Webb Space Tel-
escope may lead to better hints of exoplanet geology in the
near future. But Earth's close neighbors deserve scrutiny,
too, said Craig O'Neill, a geophysicist at Queensland Univer-
sity of Technology in Australia. Venus is right next door, and
it's still controversial whether it had tectonics in the past. Un-
derstanding its current, single-lid geology could help scien-
tists figure out why the two planets' fates diverged, and
whether plate tectonics may explain why one planet hosts life
and the other likely doesn't.

"A lot of the development of where we're going to go in plate
tectonics is going to come from looking up," O'Neill told Live
Science, "rather than navel-gazing in."

(Stephanie Pappas / LIVESCIENCE, 8 November 2024,
https://www.livescience.com/planet-earth/geology/did-
plate-tectonics-give-rise-to-life-groundbreaking-new-re-
search-could-crack-earths-deepest-mystery)
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Indian Ocean gravity hole: The dent in Earth's
gravitational field created by the death of an
ancient ocean

The Indian Ocean "gravity hole" is a region where Earth's
mass is reduced, leading to weak gravitational pull, lower-
than-average sea levels and a puzzle scientists have only just
begun to solve.

The Indian Ocean "gravity hole" is the site of the deepest
dent in Earth's gravitational field. It's a circular ocean region
with a gravitational pull that's so weak, sea levels are 348
feet (106 meters) lower there than elsewhere on Earth. Dis-
covered in 1948, the origins of this giant gravity hole — or

geoid low, as it is technically called — remained a mystery
until recently.

e . . IS

A map showing how water elevation and distribution would
change due to gravity if the effects of tides and currents
were removed. (Image credit: European Space Agency)

QUICK FACTS
Name: Indian Ocean geoid low
Location: Laccadive Sea, southwest of India
Why it's incredible: The huge gravity hole formed on the
site of a prehistoric ocean.

The hole spans 1.2 million square miles (3.1 million square
kilometers) and sits 746 miles (1,200 km) southwest of In-
dia. Various theories have tried to explain its existence since
geophysicists first detected its trace, but the answer only
came in 2023 with a study published in the journal Geophys-
ical Research Letters. Researchers used 19 computer models
to simulate the motion of Earth's mantle and tectonic plates
over the past 140 million years, and then teased out the sce-
narios giving rise to a geoid low similar to the real-life one.

The study indicated that the Indian Ocean gravity hole
formed after the death of an ancient ocean called Tethys,
which existed between the supercontinents Laurasia and
Gondwana. Tethys sat on a chunk of Earth's crust that slipped
beneath the Eurasian plate during the breakup of Gondwana
180 million years ago. As this happened, shattered fragments
of the crust sank deep into the mantle.

Around 20 million years ago, as these fragments landed in
the lowermost regions of the mantle, they displaced high-
density material originating from the "African blob" — a com-
pact bubble of crystallized magma, 100 times taller than
Mount Everest, that is trapped beneath Africa. Plumes of low-
density magma rose to replace the dense material, diminish-
ing the overall mass of the region and weakening its gravity.

Scientists are yet to confirm these model predictions with
earthquake data, which could help to verify the existence of
low-density plumes beneath the hole. Meanwhile, research-
ers are realizing more and more that Earth’s magma is full of
strange blobs, including some that were thought to be miss-
ing and have turned up in unexpected places.

And it's not just Earth — explorations of Mars, too, have re-
vealed blobs of all shapes and sizes lurking below the planet’s
surface.

(Sascha Pare / LIVESCIENCE, November 22, 2024,
https://www.livescience.com/planet-earth/rivers-
oceans/indian-ocean-gravity-hole-the-dent-in-earths-
gravitational-field-created-by-the-death-of-an-ancient-
ocean)

How the Indian Ocean Geoid Low Was Formed
Debanjan Pal, Attreyee Ghosh

Abstract
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The origin of the Earth's lowest geoid, the Indian Ocean geoid
low (IOGL) has been controversial. The geoid predicted from
present-day tomography models has shown that mid to up-
per mantle hot anomalies are integral in generating the IOGL.
Here we assimilate plate reconstruction in global mantle con-
vection models starting from 140 Ma and show that sinking
Tethyan slabs perturbed the African Large Low Shear Velocity
province and generated plumes beneath the Indian Ocean,
which led to the formation of this negative geoid anomaly.
We also show that this low can be reproduced by surrounding
mantle density anomalies, without having them present di-
rectly beneath the geoid low. We tune the density and vis-
cosity of thermochemical piles at core-mantle boundary,
Clapeyron slope and density jump at 660 km discontinuity,
and the strength of slabs, to control the rise of plumes, which
in turn determine the shape and amplitude of the geoid low.

Key Points

e Employing time dependent global mantle convection
models since the Cretaceous we simulate the origin of the
enigmatic Indian Ocean geoid low

e Plumes forming along the edges of the African Large Low
Shear Velocity province (LLSVP) control the regional ge-
oid in the Indian Ocean

e These plumes, in turn are generated by lower mantle
Tethyan slabs that perturb the African LLSVP

Plain Language Summary

The origin of the deepest geoid on Earth, the Indian Ocean
geoid low (IOGL), is debated. Several competing hypotheses
exist, amongst which, a recent study employing tomography
models suggested that hot anomalies at mid to upper mantle
depths are crucial in generating this elusive feature. Assimi-
lating plate motion in global mantle convection models from
the Mesozoic till the present day, we attempt to trace the
formation of this geoid low. We show that flow induced by
downwelling Tethys slabs perturbs the African Large Low
Shear Velocity province and gives rise to plumes that reach
the upper mantle. These plumes, along with the mantle
structure in the vicinity of the geoid low, are responsible for
the formation of this negative geoid anomaly. Exploring a
wide model parameter space, such as the density and intrin-
sic viscosity of the thermochemical piles, Clapeyron slope and
density jump at 660 km depth, strength of slabs, we show
that plumes are integral in generating the IOGL. The contri-
bution of lower mantle Tethys slabs is secondary but also
necessary in generating this geoid low.

First published: 05 May 2023,
https://doi.org/10.1029/2022GL102694,
https://agupubs.onlineli-
brary.wiley.com/doi/10.1029/2022GL102694
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International Journal'of Geoengineering Case Histories
Journal of the International Society for Soil Mechanics and Geotechnical Engineering

International Journal of Geoengineering Case
Histories

Latest Published Case History Papers

Monitoring and Process Control of Deep Vertical Vibratory
Compaction Using Resonance Amplification Massarsch, K.

Compaction trials using deep vertical vibratory compaction in
a hydraulic fill are reported. The compaction system con-
sisted of a vibrator with variable frequency and a flexible,
double Y-shaped probe. Openings in the probe reduced the
dynamic weight and enhanced the probe-ground interaction.
The co... Read More

MSE Wall Behavior during Large Truck Impact at High Speed
against Barrier on Top of Wall BRIAUD, J.

Some 45 years ago the total number of annual deaths on US
roadways was slightly over 50,000. In 2020, this number has
been reduced to less than 39,000 even while the number of
kilometers traveled has almost doubled. One of the major
contributing factors to this life-saving improvement is the de-
velop... Read More

Large Diameter TBM Tunnelling Beneath New Reclamation
Lee, S., Leung, C., Cheung, C., Wijesooriya, T., Schwob, A.

The Tuen Mun-Chek Lap Kok Link (TMCLKL) project success-
fully completed a 14 m diameter slurry mix-shield tunnel bor-
ing machine (TBM) tunnelling in Alluvium, beneath a recently
reclaimed land. The in situ clayey Marine Deposits and Allu-
vium were subject to ongoing consolidation and creep settle-
ments ... Read More

Influence of Increased Confining Stress on Undrained Behav-
ior of Tailings: A Case History at the Candelaria Mine Robert-
son, P. K., Brouwer, K., Sully, T. E., Gagnon, A.

Recent failures of mine tailings structures in Brazil have high-
lighted the importance of the undrained behavior of loose
tailings. Loose, saturated tailings can experience significant
and rapid strength loss if triggered to behave undrained un-
der shear, and this process has been described as either ...
Read More

Post-Liguefaction Free-Field Ground Settlement Case Histo-
ries Olaya, F. R., Bray, J. D.

Liquefaction-induced ground settlement is a complex process
resulting from the combined effects of particle sedimentation
and soil reconsolidation due to post-shaking dissipation of ex-
cess pore-water pressure. Current empirical models are
based on a limited number of field case histories. Conse-
quent... Read More

Probabilistic Assessment and Comparison of Scour Protec-
tions at Horns Rev 3 and Egmond aan Zee Offshore Wind
Farms Chambel, J., Fazeres-Ferradosa, T., Figueiredo, R.,
Rosa-Santos, P., Pinto, F. T.

Offshore wind foundations have seen a remarkable growth in
over the last three decades. Up to date, this growth has been

mainly registered in North Sea locations, where water depths
do not exceed 30 m and monopile diameters typically range
between 4 to 9 m. In these cases, scour phenomena can be
a m... Read More

Bridge Abutment Remediation — A Case Study Sundaram, M.,
Sugawara, J., Sivakumar, S.

Record-breaking rainfall events in parts of eastern Australia—
particularly, most recently, in Queensland—resulted in se-
vere flooding and property damage. Transport and Main
Roads assets were not spared from destruction caused by
these events. The severe rainfall and flooding resulted in ...
Read More

Coastal Road Slope Collapses Behind a Retaining Wall Due to
Scour and Erosion Tsubokawa, R., Iida, Y., Ushiwatari, Y.,
Matsuda, T., Ochi, M., Miyatake, M., Sassa, S.

The present study investigates the coastal road slope disas-
ters that took place in December 2014 and in November 2021
in Hokkaido, Japan. The coastal disasters represent collapses
behind the retaining walls under high wave conditions. The
results of the field investigations demonstrate that the exte...
Read More
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IGS NEWSLETTER - November 2024

KukAo@opnoe To IGS Newsletter Tng International Geosyn-
thetics Society pe Ta akoAouba nepiexopeva:

Helping the world understand the appropriate value and use
of geosynthetics

www.geosyntheticssociety.org/newsletters

e TC-S WORKSHOP: Sustainable Geosynthetic Solutions to
Transportation Geotechnical Problems 19 November
2024, Sydney, Australia, READ MORE; REGISTER HERE

e GeoAsia8 Conference Topics Revealed REGISTER; READ
MORE

e Diversity Spotlight At Next EuroGeo Conference REGIS-
TER; READ MORE

e CORPORATE COMMITTEE GENERAL MEETING
— Meeting Option #1: Wednesday, 13 November 2024

Register
- Meeting Option #2: Tuesday, 3 December 2024
Register

e 10 Questions With... Vivi Anggraini READ MORE

e 10 Questions With... IGS India READ MORE

e Work Experience Success For Latest Job Shadowing Co-
hort READ MORE

e Geo-Disaster Solutions Examined At Italy Conference
READ MORE

e Could Your Chapter Host GeoAsia 2029? READ MORE

e Watch The Latest IGS Videos
- IGS 10 Minutes With ... Sandra Pouliot READ MORE
— 10 Minutes With... Beth Gross READ MORE

TA NEA THZ EEEEI'M - Ap. 193 - NOEMBPIOZ 2024

ZeAida 52


https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_8_1_2
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_8_1_2
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_8_1_2
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_8_1_1
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_8_1_1
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_8_1_1
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_7_3_4
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_7_3_4
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_7_3_3
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_7_3_3
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_7_3_3
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_7_3_2
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_7_3_2
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_7_3_2
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_7_4_5
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_7_4_5
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_7_4_5
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_7_4_5
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_7_4_1
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_7_4_1
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_7_4_4
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_7_4_4
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_7_4_4
https://geosyntheticssociety.us5.list-manage.com/track/click?u=42f23007fa47505bdca71a2ad&id=ac4f90e270&e=b502713610
https://geosyntheticssociety.us5.list-manage.com/track/click?u=42f23007fa47505bdca71a2ad&id=47ca12635a&e=b502713610
https://geosyntheticssociety.us5.list-manage.com/track/click?u=42f23007fa47505bdca71a2ad&id=c4174c38da&e=b502713610
https://geosyntheticssociety.us5.list-manage.com/track/click?u=42f23007fa47505bdca71a2ad&id=0bb65df887&e=b502713610
https://geosyntheticssociety.us5.list-manage.com/track/click?u=42f23007fa47505bdca71a2ad&id=0bb65df887&e=b502713610
https://geosyntheticssociety.us5.list-manage.com/track/click?u=42f23007fa47505bdca71a2ad&id=efb852b787&e=b502713610
https://geosyntheticssociety.us5.list-manage.com/track/click?u=42f23007fa47505bdca71a2ad&id=efb852b787&e=b502713610
https://geosyntheticssociety.us5.list-manage.com/track/click?u=42f23007fa47505bdca71a2ad&id=31ee9953c4&e=b502713610
https://geosyntheticssociety.us5.list-manage.com/track/click?u=42f23007fa47505bdca71a2ad&id=d5c655fc73&e=b502713610
https://geosyntheticssociety.us5.list-manage.com/track/click?u=42f23007fa47505bdca71a2ad&id=f2ba6307dd&e=b502713610
https://geosyntheticssociety.us5.list-manage.com/track/click?u=42f23007fa47505bdca71a2ad&id=8a1a016b5c&e=b502713610
https://geosyntheticssociety.us5.list-manage.com/track/click?u=42f23007fa47505bdca71a2ad&id=577210f3d1&e=b502713610
https://geosyntheticssociety.us5.list-manage.com/track/click?u=42f23007fa47505bdca71a2ad&id=22e71646a0&e=b502713610
https://geosyntheticssociety.us5.list-manage.com/track/click?u=42f23007fa47505bdca71a2ad&id=a82f19e182&e=b502713610
https://geosyntheticssociety.us5.list-manage.com/track/click?u=42f23007fa47505bdca71a2ad&id=93ffa7966c&e=b502713610
https://geosyntheticssociety.us5.list-manage.com/track/click?u=42f23007fa47505bdca71a2ad&id=2ff9ffcbb4&e=b502713610
https://us06web.zoom.us/meeting/register/tZclfuGsqDkpGNHCqYYTLkXSIIz-TELq2cMK
https://us06web.zoom.us/meeting/register/tZcvcOmtqDIqGNeAHpGXz_lyll23dhKOMKEA
https://us06web.zoom.us/meeting/register/tZclfuGsqDkpGNHCqYYTLkXSIIz-TELq2cMK
https://us06web.zoom.us/meeting/register/tZcvcOmtqDIqGNeAHpGXz_lyll23dhKOMKEA
https://us06web.zoom.us/meeting/register/tZclfuGsqDkpGNHCqYYTLkXSIIz-TELq2cMK
https://us06web.zoom.us/meeting/register/tZclfuGsqDkpGNHCqYYTLkXSIIz-TELq2cMK
https://us06web.zoom.us/meeting/register/tZclfuGsqDkpGNHCqYYTLkXSIIz-TELq2cMK
https://us06web.zoom.us/meeting/register/tZcvcOmtqDIqGNeAHpGXz_lyll23dhKOMKEA
https://us06web.zoom.us/meeting/register/tZclfuGsqDkpGNHCqYYTLkXSIIz-TELq2cMK
https://us06web.zoom.us/meeting/register/tZcvcOmtqDIqGNeAHpGXz_lyll23dhKOMKEA
https://us06web.zoom.us/meeting/register/tZcvcOmtqDIqGNeAHpGXz_lyll23dhKOMKEA
https://us06web.zoom.us/meeting/register/tZcvcOmtqDIqGNeAHpGXz_lyll23dhKOMKEA

e Businesses — Share Your Sustainability Success Stories
READ MORE, SUBMIT HERE
e 13th International Conference on Geosynthetics
e Upcoming Events
— 5th International Conference on Transportation Ge-
otechnics (ICTG2024) READ MORE
— IGS Accredits Geotechnical Frontiers Conference REG-
ISTER, READ MORE
— IV Romanian Conference on Geosynthetics (GeoSint
2025) 3 - 4 April 2025, in Bucharest, Romania. READ
MORE
— GeoAsia 8 10-13 June 2025, in Brisbane, Australia.
www.geoasia8.org
— EuroGeo 8 15-18 Sept 2025, in Lille, France. www.eu-

rogeo8.org
e Calendar of Events
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Innovations on
HS2 in London

Deep Foundations
www.nxtbook.com/dfi/DEEP-FOUNDATIONS/novem-
ber-december-2024

Highlights of the Nov/Dec Issue

e Cover Story — Low Carbon Initiatives at Euston Station

e Should the Industry Care About Scope 3?

¢ Enhancing Deep Foundation Practices in DOT Projects

e Contract Documents of The Future

e Future Forward: Industry Roundtable

e Member Profile: PennDOT Engineer Sarah Mclnnes, P.E.,
Loves What She Does

¢ Foundations for a Sustainable Future: Carbon Footprint
Calculated for Driven Pipe Piles
Micropiles and Helical Piles

e Legally Speaking: Playing Catch Up: The Purpose and
Value of Geotechnical Baseline Reports
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Tapiag
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MéEAN

AvanAnpwparika

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

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

Nikog KAHMHZ, Ap. MoAiTikdg Mnxavikdg, Kabnyntrg Tufipa MoAimkov Mnxavikov, MoAuTeXVIKN
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
gbelokas@uniwa.gr, gbelokas@gmail.com

ravvng ZEYTQAHZ, Ap. Mnxavikdg MeTaAAgiwv - MeTaAAoupydg, AvanAnpwTnhg Kabnynthg ZxoAn
MeTaAAgIoAOYwV - MeTaAAoupywv Mnxavikwv EMIM
izevgolis@metal.ntua.gr

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

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

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

mpanta@central.ntua.gr

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

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

15780 ZQIrPA®OY

IoTtooeAida www.hssmge.org (uno KaTaokeun)

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

editor@hssmge.gr, info@pangaea.gr

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