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Limitations of Simplified Methods for Evaluating
Liquefaction, Settlement and Lateral Spreading
in Earthquakes

Robert Pyke Ph.D., G.E.

The first step in any evaluation of liquefaction and its conse-
quences should be studies of the regional geology and seis-
micity, and answering the question “is there any evidence of
earthquake-induced liquefaction and settlement or lateral
spreading of similar soils in a similar tectonic environment?
See Pyke (1995, 2003, 2015) and Semple (2013). While
there are rare instances of liquefaction being reported in
Pleistocene age sands, the vast majority of well-documented
case histories have occurred in geologically recent cohesion-
less soils and man-made fills, particularly hydraulically placed
fills.

The widespread belief that “one has to show a calculation”
tends not to promote better geotechnical engineering prac-
tice but rather worse practice. A good screening analysis
should emphasize common sense and experience. For exam-
ple, it did not require any analyses to conclude that the Ma-
rina District in San Francisco was susceptible to liquefaction
prior to the 1989 Loma Prieta earthquake, or that the areas
with recent alluvium along the Avon River in Christchurch NZ
were susceptible to liquefaction prior to the 2010-11 Christ-
church earthquakes.

In conducting simplified analyses, all soil layers that have
“clayey” descriptors should be tested as necessary to confirm
that description and should be excluded. Also, soils that are
older than several thousand years or are known to be over-
consolidated should be excluded. See for instance Arango et
al. (2000). Sand “layers” seen in individual borings or sound-
ings that are shown to be discontinuous by adjacent borings
or soundings should also be excluded. See Pyke (1995) for
further discussion of this point. Layers with a measured shear
wave velocity exceeding 720 fps should also be excluded. See
Andrus et al. (2009). And, if measured shear wave velocities
are not available, layers that would be otherwise character-
ized as “dense” or “very dense” should also be excluded. Lay-
ers that are characterized as “dense” may still be susceptible
to excess pore pressure development under strong shaking,
but few if any adverse consequences of liquefaction have
been observed when the normalized clean sand SPT blow-
count exceeds 15. See for instance Ishihara (1993), Youd et
al. (2002). Finally, a clayey or otherwise non-liquefiable crust
overlying a potentially liquefiable layer will limit any adverse
consequences of liquefaction. See for instance Ishihara
(1985) and Youd and Garris (1995). While lateral spreads
triggered by liquefaction of layers under a crust as thick as
10 m are not totally unknown, they are limited to very large
earthquakes such as have occurred off the coasts of Alaska,
Chile and Japan.

This technical note only addresses liquefaction, settlement
and lateral spreading in earthquakes under a horizontal or
gently sloping ground surface. Simplified procedures for es-
timating displacements of steep slopes also have shortcom-
ings, but these are not addressed in this note.

More specifically the following seven factors limit the accu-
racy of simplified methods of analysis and tend to make the
results very conservative:

1. The “cyclic stress ratio” computed working backwards
from the peak ground surface acceleration is invariably much
greater than that computed using a nonlinear effective stress
site response analysis which takes into account the specific
layering and properties of the site. Pyke (2019) and Crawford
et al. (2019) show examples of the comparison of the cyclic
stress ratios computed using the simplified and more accu-
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rate methods and found that the cyclic stress ratio computed
using site response analyses can be as low as one half that
computed using the simplified method. This reduction also
results from the fact that triggering of liquefaction in one
layer reduces the amplitudes of the ground motion above
that layer.

2. The correction of penetration resistance measured using
either the SPT or the CPT for fines content is generally inad-
equate. Fines, and especially clayey fines, can dramatically
reduce the penetration resistance while improving the behav-
ior under cyclic loadings.

3. The correction of penetration resistance measured using
either the SPT or the CPT for “thin layer” and “transition” ef-
fects is also generally inadequate. Recent work by Boulanger
and DeJong (2018) and Yost et al. (2021) provides some
guidance on these effects, but they are rarely accounted for
in practice.

4. Penetration resistance also does not fully reflect the ef-
fect of aging, including pre-straining, and over-consolidation
on improving the soil response to cyclic loading.

5. There is growing evidence that the cyclic stress ratios
that trigger liquefaction in a given number of cycles that are
obtained as a function of the penetration resistance from the
standard charts that are used in simplified methods may be
overly conservative. See for instance Stokoe (2023), whose
team conducted relatively well-controlled studies of silty
sands following the earthquakes in Christchurch NZ. By com-
parison, the case histories on which the standard curves are
based are not so well documented.

6. There is also a growing consensus that the occurrence
of liquefaction can only be understood by conducting nonlin-
ear effective stress analyses in which excess pore pressure
development and dissipation is tracked. See Ntritsos et al.
(2018), Cubrinovski (2019), Hutabarat and Bray (2019), Kra-
mer (2019), Olson et al. (2020) and Cubrinovski and Ntritsos
(2023). It further turns out that such analyses, which account
for the re-distribution and dissipation of excess pore pres-
sures, are needed to properly understand the case histories
on which the simplified, empirical methods are based.

7. Analyses based on a single boring or CPT may include
what are logged as “layers” but are in fact lenses or portions
of a sinuous backfilled channel. Such lenses or segments of
a channel cannot respond to earthquake ground motions in-
dependently as is assumed in simplified analyses or even in
standard one-dimensional site response analyses. If such
“layers” do tend to develop excess pore pressures, they be-
come “soft inclusions” and the shear strains and hence the
shear stresses are controlled by the response of the sur-
rounding materials (again, see Pyke (1995)).

The last of the issues listed above can now be simulated in
my own site response analysis program, TESS2, by applying
the displacement histories generated by running the site re-
sponse calculation representing the site as a whole to a col-
umn that includes the potentially liquefiable “layer”. This
level of effort is not justified for all projects as knowledge of
the depositional environment and common-sense should be
sufficient on most projects, but where regulators require a
“calculation”, it is now possible to provide a meaningful cal-
culation.

I might never have finished writing this note were I to spell
out all the particular limitations of individual simplified meth-
ods of analysis, and you would never read them, but I will
just note that there are many of them and it is not easy for
practicing engineers to be fully cognizant of them or to eval-
uate their impact on any given analysis. These limitations in-
clude the applicability of correlations of properties to pene-




tration resistance measured in calibration chamber tests on
“baby” sands, that is freshly placed, clean washed sands, and
other correlations involving the shear modulus and penetra-
tion resistance. It is important that practicing engineers un-
derstand that not everything that is published in a journal is
correct for every situation, and that some methods of simpli-
fied analysis may never be correct!

Simplified methods for estimating settlements caused by
earthquake loadings are particularly bad. For sands above
the water table, this results in part from the use of inappro-
priate laboratory test results. Neither Harry Seed nor I
thought that settlements of non-saturated sands was a major
problem, but I nonetheless completed my Ph.D. thesis on this
subject for other reasons, including achieving a better gen-
eral understanding of the behavior of sands under cyclic load-
ings, as explained in Pyke (2022). For sands below the water
table, this excessive conservatism results not only from the
use of Ishihara and Yoshimine (1992), which was later noted
by Ishihara et al. (2016) to be conservative, but even more
because simplified analyses often suggest that a great depth
of sand may reach the point of initial liquefaction and trigger
larger settlements on reconsolidation, whereas a nonlinear
effective stress analysis will indicate a much more limited
depth of liquefaction. See Crawford et al (2019) and Pyke
(2020) for further observations.

The relationships for lateral spreading developed by Les Youd
and his colleagues - Bartlett and Youd (1995) and Youd et al.
(2002) are the best of the simplified methods, if applied with
respect for the geology of the site as illustrated in Youd
(2018). But even so, there is quite large scatter in the em-
pirical data and a more advanced analysis, such as is de-
scribed in Pyke (2019b), may be justified on more critical or
high value projects. The method of Zhang et al. (2004)
makes no sense at all as it relies on a correlation between
cyclic strains in tests conducted without initial shear stresses
and permanent strains developed in the field where there are
initial shear stresses, and it should not be used.

It is for all these reasons that Dr. Peter Robertson, the tech-
nical advisor to the developer of the program C-LIQ, has sug-
gested to me that C-LIQ should be used primarily as a
screening tool and should not be used to obtain the final an-
swer on “high value” projects.

A good example of the limitations of simplified analyses of
liquefaction and its effects is provided by Jon Bray in his 2022
Seed Lecture. Much of that lecture is based on studies con-
ducted in Christchurch, New Zealand, following the 2010 and
2011 earthquakes. Most of those studies were conducted
along the Avon River whose floodplain is underlain by recent
alluvial deposits. While of some academic interest, those
studies did not add a great deal of practical value because
many of these alluvial deposits were clear examples of soils
that would be susceptible to liquefaction in even moderate
earthquakes. However, there were some sites that showed
no surface manifestations of liquefaction, and in particular no
ejecta.

The sites that did show surface effects of liquefaction, which
are shown in red, were found to contain thick deposits of
clean sands that had a typical Ic, the soil behavior index ob-
tained from cone penetration tests, of consistently less than
1.8. The sites that did not show surface effects of liquefac-
tion, shown in blue, may have contained some cleaner sand
layers but were generally finer grained and typically had Ic
values greater than 1.8. The CPT traces in blue in the above
figure were obtained on sites which showed no surface effects
or ejecta. As Professor Bray correctly says in his lecture, it all
goes back to geology. The sites that generally had Ic values
greater than 1.8 had been deposited in back-water swamps.
While these soils were often characterized as silty sands, they
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in fact tended to have clean sand layers separated by silt or
even clay layers. For some years I have advised clients that
they should not rely on simplified analyses if the values of Ic
generally exceed 2.05, the generally accepted upper limit for
clean sands (see Pyke and North (2019)). This does not nec-
essarily mean that there is no problem, but it does mean that
you should not automatically accept the results of simplified
analyses and that more detailed site investigations, and more
advanced analyses, are called for on high-value or critical
projects. Further support for Bray’s limiting value of Ic of 1.8
for classic liquefaction with surface effects was provided by
Robertson and Wride (1998) who found that the need to cor-
rect penetration resistances to “clean sand” values started at
an Ic value of 1.7, and by the case history described by Bou-
langer et al. (2016), so that applying a limit on Ic of 2.05 in
simplified analyses may be too conservative.
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Figure 2 - Sensitivity of SPT Blowcounts to Ic

Figure 2 shows a typical pattern of SPT blowcounts inter-
preted from the results of CPTs in the San Francisco Bay Area
where the Bayshore deposits typically result from over-lap-
ping alluvial fans with occasional creek and levee deposits
cutting through them. This results in lenses or pockets of
cleaner sands within layers of more silty and clayey materials
that are not continuous over a wide area. Such deposits have




not exhibited historic liquefaction, but simplified methods of-
ten predict liquefaction and significant seismic settlements.

The figure shows that below an Ic value of about 1.8 the in-
terpreted SPT blowcounts are between about 15 and 30.
These materials, which are cleaner sands, may develop some
excess pore pressures under cyclic loading but are most un-
likely to produce consequences of engineering significance -
as noted previously, engineering consequences are unlikely
above a clean sand blowcount of 15. Beyond Ic values of
about 1.8, the interpreted SPT blowcounts fall off as a func-
tion of the Ic value but this reflects increasing fines content
and lower penetration resistance rather than increased sus-
ceptibility to adverse performance under cyclic loadings.

Additional factors that should be considered, even in screen-
ing analyses, include greater emphasis on the method of dep-
osition, and the significance of complete saturation. The
method of deposition is critical for both natural and man-
made deposits. As illustrated in Pyke (1973) and in basic
texts on sedimentary geology, a denser rain of particles leads
to looser packing and lower densities. Conversely a less
dense rain of particles leads to tighter packing. Some of the
effects of this are reflected in penetration resistance, but not
all of the effects. The impact of the method of deposition can
be seen for instance in the difference in the behavior of older
hydraulic fills, which were largely dumped, or otherwise de-
posited with a dense rain of particles, compared with newer
hydraulically placed fills in which the placement is more dis-
tributed and there is some compactive effort applied by
spreading and grading operations using heavy equipment.
See Pyke et al. (1978) for an example. Also, it should not be
assumed that sands below the current water table are “fully
saturated”. In the laboratory it takes quite high back pres-
sures to obtain a B factor approaching 1.0. This can easily be
checked in the field by measuring the compression wave ve-
locity — see Stokoe (2023) for an example. And see Banister
et al. (1976) for an example where simplified analyses had
prediction liquefaction in a large-scale field experiment, but
liquefaction did not occur. This was attributed in part at least
to seasonal fluctuations in the water table and the need for
longer-term saturation, ideally with some flow of water, to
obtain complete saturation.
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Figure 3 - From Gingery (2022)

Finally, it should be noted that the academic criteria for de-
lineating soils that are susceptible to liquefaction are likely
very conservative. These criteria define soils that might de-
velop significant excess pore pressures under the worse con-
ditions such as those under buildings constructed on shallow
foundations on loose sands or silts with a high water table,
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when rocking of the building can add to the cyclic shear
stresses and strains in the soil. Figure 3 was sent to me by
Jim Gingery of Keller North America in response to a question
that I asked during his recent presentation to CalGeo.

Jim’s accompanying text said: “There is a domain of soil
types that are liquefiable but not densifiable. This is generally
non-plastic to low-plasticity silty sands and sandy silts. I tried
to illustrate this in the figure above from Armstrong and Mal-
vick (2016) by overlaying zones of compactable (green hatch
- small rectangle in bottom left-hand corner), marginal (or-
ange hatch - longer rectangle in bottom left-hand corner)
and not compactible (red hatch). The figure’s proportions
make it look like the domain for compactible and marginally
compactible liquefiable soils is small, but there are plenty of
such soils.” Jim’s statement that there are soils that are lig-
uefiable but not densifiable, is likely correct in a general
sense, but it might be more correct to say that such soils can
still develop some excess-pore pressures and show “cyclic
mobility”, but they are unlikely to exhibit significant conse-
quences of this behavior unless, for instance, they are under
buildings with shallow or no foundations, or are adjacent to
large diameter piles of piers, which apply additional cyclic
shear stresses and strains to the underlying or adjacent
soils.

Concluding Remarks

When I was a graduate student in the early nineteen-seven-
ties it was possible to read essentially all the relevant pub-
lished papers on any topic of interest, but that is impossible
for practicing engineers today. Further, the published papers
are largely by academics who have to publish or perish. And
both research funding and publication processes tend to favor
new findings and problems, rather than consolidation of ex-
isting knowledge and focusing on practical engineering solu-
tions. For example, the big lesson from the Niigata and
Kocaeli earthquakes is not so much the details of the lique-
faction processes that were involved, but that it is not a good
idea to construct apartment blocks with shallow foundations
on loose sands or silts when there is a high water table! But
in this note I have tried to pull together some important find-
ings that come out of both research papers and observations
of performance in earthquakes over a period of 50 years.

These can be broadly summarized as follows:

e It's the geology stupid! Or, more specifically, the method
of deposition. Don’t forget to ask: “is there any evidence
of earthquake-induced liquefaction and settlement or lat-
eral spreading of similar soils in a similar tectonic envi-
ronment?

e The simplified methods for evaluation liquefaction, settle-
ment and lateral spreading are at best screening tools. No
responsible engineer should use any of the simplified
methods for evaluating liquefaction or settlement unless
they are familiar with each step in the procedure, the lim-
its of applicability of that step and whether the site in
question fits within the limits of the overall applicability of
the method.

e More detailed site investigations and more advanced
analyses are called for on high-value or critical projects.
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Published by

Robert Pyke, Individual Consultant, Geotechnical and Earth-
quake Engineering, June 18, 2023

This is a technical note explaining the limitations of simplified
methods for the analysis of the potential for liquefaction of
cohesionless soils and its consequences. An important point
to consider is that simplified methods are very approximate.
They generally err on the conservative side, but this may not
be good engineering and may not be in the interest of the
client.

https://www.linkedin.com/pulse/limitations-simplified-anal-
yses-robert-pyke
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Effect of the Physical Characteristics of Sands
on the Undrained Shear Behavior in the Steady
State

Zhaocheng Wang and Mitsutoshi Yoshimine

Liquefied soil contains fine particles; this was discovered by
researchers after the 1976 Tangshan Earthquake in China
and confirmed after several subsequent earthquakes includ-
ing the 1989 Loma-Prieta earthquake in California. In 1995,
after Japan’s Great Hanshin earthquake, scientists discov-
ered that sand and gravel of various sizes were contained in
the liquefied foundation in addition to fine particles. Since
that time, there have been many studies on the effects that
fine-grained soils and different particle sizes have on post-
liguefaction residual shear strength. Most have shown that
shear strength is influenced by sand and particles’ physical
properties.

A new paper in the Journal of Geotechnical and Geoenviron-
mental Engineering explores the relationship further by look-
ing at the different physical properties and the steady-state
strength. Researchers Zhaocheng Wang and Mitsutoshi Yo-
shimine performed undrained triaxial compression tests on
sands with different physical properties. Using relative den-
sity, equivalent granular void ratio, and equivalent granular
relative density, they created a unique steady-state line. The
authors selected two types of silica sand and then combined
those in different percentages of fines contents to test the
undrained shear strength of the sand. The paper, “Effect of
the Physical Characteristics of Sands on the Undrained Shear
Behavior in the Steady State,” provides a means of predicting
the steady-state strength for different physical properties of
sand. Learn more about this research at

https://doi.org/10.1061/JGGEFK.GTENG-10620. The ab-

stract is below.
Abstract

The steady-state shear strength of sands is affected by the
physical properties of the sand. If the correlation between
physical properties of sands and their steady-state strength
is known, the steady-state strength can be obtained directly
without mechanical experiments. Thus, the correlation has
engineering significance for the prediction of liquefaction
phenomena. This study explored the relationship between
different physical properties and steady-state strength by
conducting undrained triaxial compression tests on sands
with different mean particle sizes, particle-size ranges, and
fines contents. The results show that the steady-state
strength of clean sands decreases with increasing mean par-
ticle size or particle-size range. The steady-state strength of
nonplastic fines mixes is lowest when the fines contents is
about 30% if their densities are the same, and increases
gradually thereafter with increasing fines contents. When we
used relative density instead of void ratio or dry density to
evaluate steady state, the effects of grain size and its range
of the host sand were diminished, whereas the effect of fines
contents remained. On the other hand, when equivalent
granular void ratio was used, the influence of fines contents
ceased but the effects of grain-size distribution remained. In
order to take advantage of both relative density and equiva-
lent void ratio, the concept of the equivalent granular relative
density is proposed, which is beneficial for evaluating the
steady-state of sands with different physical characteristics,
including the grain size and its range of host sand and fines
content. The significance of this result is that the steady-state
strength of various sands can be predicted to some extent
from the density and grain-size distribution of the sand as
well as the maximum and minimum densities of the host sand
alone.
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Explore the new way to predict sands’ strengths in the ASCE
Library: https://doi.org/10.1061/IJGGEFK.GTENG-10620.

(ASCE / Civil Engineering Source, 4/3/2023,
https://www.asce.org/publications-and-news/civil-engineer-

ing-source/article/2023/04/03/predicting-the-steady-state-

strength-of-sand-and-its-potential-shear-behavior)
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What Geotechnical Engineers Want to Know
about Reliability

Kok-Kwang Phoon
Abstract

The purpose of this paper is to address the “what,” “why,”
and “how"” questions posed by engineers who are not familiar
with geotechnical reliability and have not kept abreast of re-
cent rapid developments in this field. Geotechnical reliability
can be broadly defined as a methodology that enhances de-
cision making at different life-cycle stages covering design,
construction, operation and maintenance, retrofit, and de-
commission/reuse by exploiting the richer characterization of
data using probabilistic models. Besides engineered systems,
it also covers the risk assessment and management of geo-
hazards such as earthquakes and landslides. Various applica-
tion areas related to the design and construction stages of
engineered systems can be put in context in the form of an
uncertainty-informed Burland Triangle. Among these applica-
tion areas, the estimation of a characteristic value, load and
resistance factor design (LRFD), resistance factor calibration
for simplified reliability-based design (RBD), and first-order
second-moment (FOSM) reliability analysis do not need in-
depth knowledge/expertise in reliability and a significant
amount of information exists to support these applications in
practice. This paper argues for their adoption because they
will nudge a mindset shift to be more responsive to data.
Data infrastructure is now considered to be as important as
physical infrastructure. The concern that there are insuffi-
cient data for probabilistic analysis has also been largely and
comprehensively resolved by recent advances in Bayesian
machine learning methods that can deal with MUSIC-3X (Mul-
tivariate, Uncertain and Unique, Sparse, Incomplete, and po-
tentially Corrupted with “3X” denoting 3D spatial variability)
site data directly. Sparsity (insufficient data) is only one out
of six attributes in a real-world MUSIC-3X data set. Geotech-
nical reliability is now pictured as one important step toward
digital transformation and engaging complex new challenges
posed by climate change and resilience engineering. This pa-
per urges the geotechnical engineering profession to lay
aside its questions on quantity, quality, and/or other “ugly”
attributes and offer our data an opportunity to speak for it-
self. There is prima facie evidence to warrant a thorough ex-
ploration of data-centric geotechnics.

ASCE-ASME Journal of Risk and Uncertainty in Engineering
Systems, Part A: Civil Engineering, Volume 9, Issue 2, June
2023, https://doi.org/10.1061/AJRUA6.RUENG-1002

(https://ascelibrary.org/doi/10.1061/AJRUA6.RUENG-1002)
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Beneath our feet: conservation and empower-
ment of Europe's underground heritage

Have you travelled into the depths of Europe’s most enchant-
ing caves at the Caves of Han-sur-Lesse, or immersed your-
self in the lunar-like landscape of Géreme-Cappadocia'‘s an-
cient rock cones and historic cave dwellings? These remark-
able underground sites have captivated countless visitors and
stand as testaments to our rich heritage. However, their con-
servation is more than preserving the past; it is a gateway to
knowledge, a catalyst for local prosperity, and a bridge to
sustainable cultural and economic transformations.

The COST Action Underground Built Heritage as catalyser for
Community Valorisation (Underground4value) aimed to pro-
mote the preservation and valorisation of Underground Built
Heritage. At a recent COST Academy event in Brussels,
Giuseppe Pace, Chair of Underground4value from the Insti-
tute for Studies on the Mediterranean, shared insights on the
significance of conserving the underground heritage and the
Underground4value options to empower local communities.

Get ready to unearth the hidden treasures beneath our feet
and embark on a journey of discovery and preservation.

S. Gennaro Catacombs, Naples

8
Goreme, Turkey

Opportunities of Underground Built Heritage valorisa-
tion for urban and rural development

The Underground Built Heritage encompasses various under-
ground structures and landscapes such as caves, tunnels,
mines, settlements, and associated objects and practices
with historical, cultural, architectural, ecological, and archae-
ological significance. These sites offer valuable insights into
past communities and civilisations, contributing to a better
understanding of our shared human history and heritage. At

the same time, they are connected to the above-ground com-
munities as part of the same ecology. Their preservation con-
tributes to environmental protection and the conservation of
biodiversity. It also allows people of all ages to engage in
experiential learning and interact with history, science, and
culture, serving as valuable educational resources. By safe-
guarding these sites, we not only ensure that future genera-
tions have access to these educational assets, but also drive
economic development by attracting tourists and creating
employment.

Camerano, Italy

The Caves of Han, for example, have a rich Bronze Age his-
tory and have attracted over 23 million visitors. Another suc-
cessful example is Naples, recognized as a UNESCO World
Heritage site and celebrated for its touristic routes, where the
underground heritage includes the restored S. Gennaro Cat-
acombs managed by a local cooperative, which exemplify the
potential of bottom-up valorisation policies.

Underground spaces also serve as commercial areas, such as
underground shopping malls, restaurants, and bars. They
also host transportation and infrastructure, helping to allevi-
ate surface congestion and environmental issues. The
Goéreme-Cappadocia region exemplifies the successful imple-
mentation of underground valorisation. With its unique land-
scape of rock cones and historic cave dwellings, it has be-
come a popular tourism destination, driving economic devel-
opment. The conservation and development efforts in the re-
gion have led to the establishment of hotels, wineries, res-
taurants, pottery workshops, and other tourism-related facil-
ities.

However, it is crucial to carefully manage the diverse uses of
underground spaces, as they can sometimes conflict with
each other. Planning and decision-making processes should
involve local communities to ensure their quality of life, cul-
tural heritage, and economic opportunities are considered.
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“Participatory approach to urban and ru-
ral regeneration can lead to more liv-
able, sustainable, and economically
vibrant communities, = concerned
about their past, but open to co-cre-
ate new cultural spaces, combining
community’s sense of identity and

pride with innovation in economy, so-

ciety, and culture.™

| Giuseppe Pace, Chair of Underground4value

Challenges to underground valorisation

There are several challenges to making use of underground
spaces. One is that we often lack sufficient knowledge of
these sites. Additionally, clear laws and regulations govern-
ing their use are not always in place. It can also be difficult
to find funding for projects related to underground heritage.
Also, some people may not be aware of their value. Finally,
there can be differences in perspectives between local and
global communities about the importance of these sites. All
of these challenges require careful consideration and plan-
ning to overcome.

Contribution of Underground4value to balanced and
sustainable approaches for the conservation of under-
ground heritage

Underground4value has made significant contributions to
balanced and sustainable approaches for valorising under-
ground heritage. Since April 2019, over 200 experts from 30
countries have collaborated, sharing methodologies, case
studies, and best practices with an interdisciplinary focus.

Ancona, 2019 Underground4value meeting

The Underground4value network has developed a step-by-
step methodology called the Strategic Transition Practice.
This approach is flexible and adaptable to different contexts
and levels of maturity. It considers the value attributed to
heritage by local cultures, planning regulations, and commu-
nity empowerment. The Action has collected national plan-
ning legislations and organisations related to underground
heritage, along with approaches for engaging communities
and involving them in the conservation process, including
management, financing, and required skills and technologies.

This methodology has been tested and implemented in
twelve case studies, establishing living labs. For example,
Underground4value examined sustainable and responsible
tourism in underground built heritage. It focused on manag-
ing visitor numbers, minimising environmental impacts, and
ensuring local communities benefit from tourism.
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Atomic Bunker in Albania - now a history museum and con-
temporary art gallery

The knowledge gathered has been used to develop three pri-
mary outcomes. Firstly, a multi-language platform called
www.u4v.org provides information on underground heritage
objects and routes. Secondly, a digital toolbox will support
local communities, private and public actors, and promoters
in the valorisation, development, and management of cul-
tural landscapes. Thirdly, an e-learning platform will offer
training on underground built heritage and community en-
gagement for monitoring, valorisation, and conservation.
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Postojna caves in Slovenia, unique habitat for troglobitic
species, example of regeneration and valorisation

Underground4value has been productive in terms of publica-
tions, releasing two handbooks and various books on its case
studies. Additionally, a Sustainability Special Issue titled ‘Go-
ing Underground. Making Heritage Sustainable’ has published
multiple papers, with more to come.

cost EUROPEAN COOPERATION IN SCIENCE & TECHNOLOGY
U4V (Action Underground4value), 05.06.2023,
https://www.cost.eu/underground4value-built-heritage/
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H EAAGda oTtov Xaptn Tng avlpwnivng e§€Ai§ng -
MuoTika 700.000 eTov oTn MeyaAonoAn

MuoTika 700.000 eTov ot MeyaAonoAn

Tou NiIkOAa Zon

Ta gupnparta TnG apxaloAoyikng €peuvag atn MeyaAonoAn
TonoBeToUV TNV apxaloTepn avépwnivn napouaia aTnv
EAAGSa npiv and 700.000 xpovia kai deixvouv OTI
anoTteAolog Kal oNUAavTikd 0IKoAOYIKO KaTapUuyio yia
eNEQAVTEC, INNONOTANOUG Kal eAaocidn. dwT. MANATIQTHS
KAPKANHZ.

Mia «yépupa» npog Tnv Eup®nn ¢aivetal nwg nTav To Ai-
yaio yia Tou¢ avBpwnidec nou WeETAkivoUuvTav and Tnv A-
@pIKA Twv NaAaioAIBIK®OV Xpovwyv. Ta supnuara Tng ap-
Xal0AOYIKAG €peuvag oTn MeyaAonoAn TonoBeToUV TNV apxai-
oTepn avBpwnivn napoucia otnv EAAGda npiv ané 700.000
XpoOvia kail deixvouv 0TI anoteAoloe Kal GNUAVTIKO 0IKOAOYIKO
KaTa@uyIo Yia EAEPAVTEG, INMONOTANOUG Kal EAAPOEIdN.

davTaoTeiTE Yia KaTaeuTn nediada, nou oTo KEVTPO TG &e-
Xwpilel pia peydAn, kpua Aipvn. =TI BaATwdeic 6X0eg TNG
KpUBovTal NPoicTopika nMouAld, eve TpiyUpw Jouv yiyavTiaia
eANadQia, eAépavTeg, akdpa kal pakdkol. KuvnyloUvTalr ano
nNPOYyoVvoUG Tou avBpmwnou, nou niBI®VouV We Tn Bondeia Twv
NiBIvwv €pyalgimv Toug Kal Nou €xouv KATaguyel €dw yia va
npooTaTeUTOUV ano TIG NOAU XapNnAEG Bepuokpaaieg Tou Bop-
pa. To KpUO YeVIKA KUPIApXEI* MEXPI KI €va Bouvo aTa voTia
TNG Nediddag €xel KOPUPT KAAUPPEVN HE NAYETO.

>Ta aAnBeia npokaAei d€0G pia VOEIKTIKA avanapaoTacn Tng
naAaioAiBikng MeyaldnoAng. Kai opwg, €1l npénel va eyolale
n nedivry Apkadia kaTi AlyoTepo anod €va ekaToppupio Xpovia
npiv. Kal kabwg pia T€Tola €IkOva €ival yvwaoTr) oToug naAai-
OVTOAOYOUG, aKOWa Mnio evTunwolakd anodeikvUovTal Ta véa
€UPAMATA YIa TN CUYKEKPIYEVN neploxn TNG Nelonovvroou, Ta
onoia £Pepe OTO PWC TO NEVTAETEG NPOYPANKA EMIPAVEIAKNG
Kal YEWapXaloAoYIKNG €PEUVAG NMOU OAOKANPwaoav npoc@ara
To unoupyeio MoAITIOHOU Kkai n Ahepikavikn ZXoAn KAa-
OIK®OV ZnoudwvV: OnNwc 0Aa dgixvouv, aTo AyVITWPUXEIO Kal
oTn Aekdvn TnG MeyaAdnoAng unnpxe €va anod Ta voTIoTeEPA
0IKOAOYIKG KaTaguyla TnG Eupwnng otn didpKeia Twv naye-
TwoOWV NePIddwV Tou Méoou MAsioTOKalvou. Mia apxaloAoyikn
0€on €1d1ka, nou ovopaletal «Kunapiooia 4» Kal EVTONioTNKE
oTo AlyviTwpuxeio, kepdilel NnAEov Tov TITAO TNG NAAIOTEPNG
XPOVOAOYNHEVNG apxaloAoyikng B€ong oTnv EAAGda. H nAikia
Tng; Mepinou 700.000 eTwv.

«Me auth TNV avakaAuywn Baloupe Tov €AAAdIKO XWPO OTO
“naixvidl” Tng €€EAIENC Tou avBpwnou Kal TNG anoikiong Tng
Eupwnng and Toug avBpwnideg, KATI e To onoio n EAAGda dev
€iXe OXEON HEXPI MPOTIVOG», Agel o Mavayi®Tng Kapkavag,
YEWAaPXAIoAOyoG TNG AWEPIKAVIKNG ZXOANG KAaoikwv Znou-
dwv, nou ouvdinUBuve To NpPoypauua padi ge Tnv EAévn MNa-
vayonouAou-KapduneAa Tng E@opeiag MaAaioavBpwnoAoyi-
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ag-ZnnAaioAoyiag Tou YMMOA kai Tnv Katepiva XapBaTn Tou
MavenioTnuiou Tou Tignmvykev. EEicou onuavTiko, ouveyilel,
eival oTI dev BpéBnke pia, aAAd névTe véeg BETeIG, oUVAPEIG
OTPWHATOYPAPIKA, NMOU «JEVOUV» TA ANOTEAECHUATA TNG EPEU-
VaG. € ApKETEG EVTONioTNKAV KATAAoina kai oota anod egagpa-
viopéva {wa (ano ekeiva Ta yiyavTiaia eAagia Kkai Toug Haka-
KOUG, aAAG Kdal ano npoioTopikoUG EAEPAVTEG, PIVOKEPOUG Kal
innondTapoug), kabwg kal AiBiva epyaleia nou eixav eviote
xpnoigonoindei oTnv enegepyaaia Twv 00TOV TWV {OWV.

ST0 AlyVITwpUXEio TNG MeyaAdnoAng evronioTnkav kataAoina
Kal ooTa ano sEagaviouéva Iwa (yiyavTiaia eAagia, paka-
KOUG, NPOioTOPIKOUG EAEPAVTEG, PIVOKEPOUG Kal INMOMNOTA-

Houg), kabwcg kal AiBiva epyaleia Ta onoia gixav evioTe xpn-

oigonoindei oTnV enegepyacia TwV 00TOV Twv {owv. [MANA-

NMQTHZ KAPKANAZ]

«Eva epwTnua nou BEcape», NPoOBETEl, «ATAV KATA NdCO 0
€AAAdIKOG XWPOG anoTEAEDE TNV MnePIOX HEOW TNG onoiag &-
YIVE n anoikion TnG Eupwnng anod Toug npwigoug avepmnoug.
AlanIoTOVOVTAG oUVEXH avepwnivn napoucia os €va TO0o VO-
TIO onueio, yia TO0O PeyaAo diaoTnua kail ouvdudlovTag Tn Ke
TN yvVWon pag ot n otabun Tou Alyaiou katéRaive noAU oTIg
nayeTwOEIC NePIOdOUG —TOCO Mou ol KUKAGdeg oxedov evm-
vovTav Pe TNV ATTIKA- cupnepavape OTI UNApPXEl YeyaAn ni-
BavoTtnTa To Alyaio va anoTteAoloe Wia “yépupa” yia To nEpa-
oA TV avOpwnwyv oTNV EUPWNAiK ANEIPO>».

Bpaxiovio oaTo eAEpavTa, nou BpEBNKE 0To AIYVITWPUXEIO
NG MeyaAonoAng.

«Ynapxel JeyaAn m@avornta 1o Alyaio va anoteAouoe
Hi1a “yé€pupa” yia To népacpa Twv avlpwnwv oTtnv Eu-
ponn>», Aggl o yewapxaioAdyog NMavayiwTng Kapkavag.

Mia akopa B€on nou evronioTnKe OTO AlYVITwPUXEIO TNG Me-
yaAdnoAng kai n onoia xpovoAoyeital nepinou 300.000 xpovia
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npiv, ivar n «Xwpeun 7». ZnUeIOVEl 0 K. Kapkdvag yia Tn on-
paoia TngG: «Eival iowg anod Tig naAaidTepeg Tng Eupwnng pe
MBoTexvia Tng Aeyodpevng Meong MahaioAiBikng nepiodou.
ToTe aAAalel o TpONOG Nou kaTaokeualav epyaleia ol NpwIpol
avBpwnol. BA&noupe Aoinodv 0TI 0 eAAAdIKOG XWPog dev ATav
0TO NEPIBWPIO TNG OUYKEKPIPEVNG €EEANIENC, aAAd €nalfe on-
HavTIKO poAo oTn véa auTn ¢don. Aev ATav €va “anonaidl”,
nou kanolia aTiyun unodExOnke anA®g Tn véa TeEXVoAoyia».

Kail Ta {wa 6uwe, dev ATav AlyOTEPO IKavonoinueva. Onwg Agel
o k. Kapkavag, napoAo nou n péon €Tnoia Bepuokpaacia ATav
TOTE XaUNAOTEPN KaTa déka nepinou Babuoug Kehoiou, nap-
OAO MoU N Kopu®n Tou TaUyETOU ATAV KAAUMHEVN HE NAYET®-
VEG, Ol MIKPOOUVBnKeg TNG MeyahdnoAng euvoolioav Tnv €ni-
Biwon. «Ta {wa auTd ixav PeydAn 1kavoTnTa NPooapuoyng,
apKei va pnv NTav naywuévo To vepo. To nepifaAlov ATav
KpUO, aAAd kal noAU 181aitepo. To yvwpiloupe eneidn n Kata-
oracn d1aTAPNONG TWV EUPNUATWV E€ival TPOPAKTIKA KAAR.
Bpnkape PEXpI kal Bloxnuika unoAgippara Aimidiov kabwg kai
oAOkAnpa &vtopa, nou pag deixvouv We akpifeia Tn Bgppo-
Kpagia Tou XWHPAToG Kal ToUu VEPOU>».

Eikova ano 1o enioTnuoviko neplodiko Proceedings of the
National Academy of Sciences. Anegikovilel nahaioAiBikd To-
nio TnG KevtpikAg Eupwnng os pia nio Bgpun enoxn kai 6a
Jnopouaoe va polalel apkeTa Pe avTioTolXo Tonio Tng Melo-
novvnoou, aAAa o< pia nio kpUa €noxn.

H MNyavropayia

H Bepuokpaacia auTrh ATAv oTIG Mo GUYXPOVEG NEPIODOUG Mo
uwnAn. To €daog £Byals aTpoug, Nou o ouvdUAOUO HE Ka-
nola WeydAa anoAiBmuara £Kave TIG ENOPEVEG YEVIEG va Mi-
oTelouv OTI eKei €ixe oupBei €va puBikd yeyovog. «O1 apxaiol
yvopilav 0TI ekei gixav {Aosl yeyaia, nepispya nAaouarax,
Aeel 0 kK. Kapkavag. «To avagepel vopilw kal o MNauoaviag:
AOYW TWV TEPAOTIWV OOTWV KAl TWV KANVWV anod TIG avaQAE-
&ei1g Tou AlyviTn, ol avBpwnol nioTeuav OTI ekei €yive n MNyav-
Topaxia».

TA NEA THZ EEEEI'M - Ag

H kaTtw yvadog yiyavTiou eAa@osidouc. [MANATIQTHS KAP-
KANAZ]

S€ KGBe NepinTwOn, Ta EUPnKATa sival T€Tola, Nnou 6a akoAou-
Brijoouv apKeTEG ONUOCIEUTEIG Kal PMEAETEG. H opdda mbavo-
TaTa Ba enioTpEéwel oTn MeyaAdnoAn. Ta peEAN Tng eixav kai
TUXN, KaBwg n Béon «Kunapiooia 4» evroniotTnke 70 WETPa
KaTw and Tnv enipavela, 6nou sival aduvaTtov va QTAcel av-
Bpwnog: «AKoAoUBNAOTANE KUPIWG TIG EyKATAAEAEIMUEVEG Bab-
Midec Tou AlyviTwpuxeiou», €Enyei o k. Kapkavag. Oxi OTI €-
Aeine To Opapa: «To OAo npaypa Eekivnoe 20, 30 xpovia
npiv», KataAnyel, «g€ca ano oulnTroeIG Kal OKEWEIG KIAg o-
padag avbpwnwv noAU vedTepwV TOTE, MOU €ixape Tnv 10€a
va Baloupe Tnv EAAGSa oTov xapTn TG NpwiUng anoikiong
NG Eupwnng. Eixape enipovry, unopovn kai Jakponpobeouo
oxedio. Eneira and Toon SouAeld, To va eniTuyxaveig kanoia
OTIYHR, oou divel Xapa Kal evOousIiaguo».

01 600 niBovec Biadpopéc Twy avBpwmBwy and Ty AWpIKN NPOC TNy UpWNaikn
ANEIPQ, TNV NEPIOdO Tou MEgou MAEICTOKAIVOU. ME KOKKIVO XpUipa anoTumuveTal
n dladpopn péow Malpng ©dloooag, n onoia Bewpolviav N nifovotepn and thy
ENICTNPOVIKA XOIVOTNTA. ME Palpo XpWwia anoTUNWVETal N NpdTacn Ty Kapkava-
TouphoUKn. TUUPLVA PE YEWAOYIKEG EPEUVEC, N GTABYN TOU Alyaiou xapnhwye
NoAD OTIC NAYETWHEIC NEPIOSOUC - 01 KUKAGDEC oXEDOV EvvovTav PE TNV ATTIKA.

H KAOHMEPINH

Suvexng n avlpwnivn napoucia, n EAAada dsv
ATav €éva népacya

Tou Zakn Imavvidn

H npwTtn apxaloAoyikn 8€on atn MeyaAonoAn, n «MapaBouaa
1», avakaAlueenke To 2013 unod T dislBuvon TnG EAévng MNa-
vayonoUAou Tou YMNMOA kal TonoB8£Tnoe Ta ixvn avépwnivng
napouciag otnv neploxn npiv anod 450.000 xpovia. O veeg
B¢ocic nou avakdAuwe n opdada, oxoAialsl n Katepiva Xap-
BaTn, «éonpw&av» TNV apxaloTepn MEXP! TWPA YVWOTR na-
poucdia Twv avlpwnidwv oTov eAAadikd Xwpo kata 250.000
Xxpovia nio niocw kai papTupouv OTI ol avBpwnol {ouoav oTnv
nePIOXN YIa HEYAAEG XPOVIKEG NEPIOOOUG.

«Meg Ta eupnuaTda pag nAnaolafoupe TIG O€oeig anod AAAa pEPN
TnG Eupwnng, énou o avBpwnog eupavideral npiv and &va e-
KATouuUpio Xpovia, onwg oTnv IBnpikn Xepoodvnoo yia napd-
delypa. To yEYovOg OTI MAEOV EXOULE EVTONIGEI APXAIOAOYIKEG
B€0gIg 0 OAN TN OTpWHATOYPAPIKR akoAouBia Tou opuxeiou,
o€ ouvduaouo We TNV EvOEIEn OTI ol avBpwnideg enefnaoav Kai
OTIG NAYETWOEIG NEPIOJOUG, €ival hia NOAU 1oxupn €vaeign OTI
KaTa naca nbavoTnta unnp&e ouvexng avbpwnivn napouacia
oTNnV Neploxn Kai 0Tl dev NTAv HOVO NEpAca aAAd Eva 1Idaviko
nepIBAAAov yia Toug avOpwnideg eni ekaTovTadeg XIAIAdEG
Xpovia».

«01 avepwnivol nAnBucopoi enédnoav, eve e§apaviorn-
kav ano nio Bopeieg nepioxég TnG Eup®nng>», Aéel n ka-
enynTpia oro NMavemoTtnpio Tou Tipgnivykev, Karepiva
XapBarn.
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H kaBnyntpia MaAaioavBpwnoloyiag oTto MavenioTrpio Tou
Tignivykev Tng Meppaviag xapaktnpilel «ekNANKTIKA» T dia-
TAPNON TWV OpYaVIK®V OTOIXEIWV oTa IZAKaTa Tng Meyaldno-
ANG. EKTOC anod Ta o0Td TwV PeyaAdowpwv {wwv Bpédnkav
akOun OTOIXEIa MIKPp®V BNAACTIKWV, MOUAI®V, Yapi®v, augi-
Biwv, unoAsiyuaTta EVAou, Kapnoi, PUTIKA KaTaloina, évTouda.
«Ta oToixeia auTtd pag divouv pia €ikOva uwnAng availuong
Tou naAalionepiBAAAOVTOG KAl Tou KAipaTog otn didpKela Tou
Méoou MAeIoTOKAIVOU, O OX€on WE TNV avBpwnivn napouacia
Kdl TIG dpaoTnpIOdTNTEG TWV avBpwnidwv oTo Aekavonedio»,
ONHEIOVEI N K. XapBaTtn kal npocBETel OTI N NepIoXn AsIToup-
yNoe wG acpaiéc katapuylo yia Toug nAnBuaopolg. «O1 av-
Bpwnivol nAnBuopoi enélnoav, evw eEagavioTnkav anod nio
Bopeieg neploxeg TNG Eupwnng».

PwTape TV kKaOnynTpia €av Ta AiBiva epyaleia papTupouv OTI
ol npdyovol Tou avBpwnou nou £Jnaav oTnv NepIoxn NTav Ku-
vnyoi. «Ziyoupa val, Npog To TEAOG TNG akoAouBiag, dnAadn
TIG OXETIKA VEOTEPEG NEPIOSOUC NOU KAAUNTEI N OTpwHATOYPA-
@ia. MNa TIc naAaidTepeg B€aeig dev eival aiyoupo OTI ATAV KU-
vnyoi, unopei dnAadn va eixav npdéoPBacn o€ dn vekpd {wa -
£XOUHE 1I0XUPEG eVOEIEEIC We iXvn KOMNNG O EAEPAVTEG Kal In-
nondTapoug aAAa kai g eAaPia kal aAAa {wax».

Stnv EAAGSa n emiothun Tng nahaioavBpwnoAoyiag gival og
«vnniakd oTadio», ONWg Xl Nel N K. XapBaTtn 0€ GUVEVTEUEN
TNG otnv «K» (17.5.2021), kal Y a@opun Ta véa supnuaTa
TN PWTAKNE €AV TETOIEG avakaAUWelg divouv wbnon oTo evdia-
(PEPOV TWV VEWV ENIOTNUOVWYV. «EAMIlw Nwg var», onuelmvel,
«ndN undapxel NoAU peyaAluTepo evdiapépov an’ O,TI oTo na-
peABOV, e MOAANOUG VEOUG ENIOTAHOVEG va vdlaPEpovTal yia
Tnv MNaAaioAiBikn nepiodo. MoTelw NWG n €peguva OE AUTOV
TOV TOMEQ €XEl AKOMA va dWoel MOAAG ONnpavTiKa gupnuaTa
oTo HEAAOV, Kal n €peuva BERala ouvexideTal».

(H KAGHMEPINH, 10.06.2023,
https://www.kathimerini.gr/society/562460794/i-ellada-
ston-charti-tis-anthropinis-exelixis-mystika-700-000-eton-
sti-megalopoli)

MaAaioAIBIKG 00Ta EAEPAVTWV KAl PIVOKEPOV
avakaAUu@ponkav oTo AlyVITOPUXEIO TNG
MeyaAonoAng

Ta supnuaTa pag napExouv NAOUTO NANPOPOPIWV OXETIKA HE
TIG TEXVOAOYIKEG €EENIEEIC KATA TNV ENOXN TWV NAYETOVWV AA-
AG Kal TNG EKPETAAANEUONG TWV (WWV.

'Eva Kpavio Nou avnkel o€ eEAA@l TNG ENOXNG TWV NAYETOVWV
BpEBNnke aTic NnaAaloAIBIkEG TonoBeaieg TNG MeyaAonoAng
(Ynoupyeio MoAiTiguoU)
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ApKeTEG NaAaioAiBikeG BEaelG nou XpovoAoyoUvTal npiv ano
700 xiIAiadeg xpdvia avakaAupbnkav katd Tn didpkeia ava-
oKaPWV 0To AlYVITwpUXEio TNG MeyaAdnoAng, otnv Apkadia.

JUpPPWVA YE avakoivwan Tou unoupyeiou MOAITIONOU: «olI NE-
VTE KaIvoupleg BEaeig nou BpEBnkav oTo AlYVITWPUXEIO TNG
MeyaAonoAng diacwlouv NOAITIOHIKA Kal navidika kataAoina
0€ OTPWHATOYPAPIKN CUVAPEIQ KAl MPOTMEPOUV Hia Hovadikn
gukaipia diaypovikng diepelivnong TnG avlpwnivng GUUNePI-
(POpPAgG, yia Hia onpavTikn nepiodo oTnv I0TOpia TNG avBpmni-
vngG €EENIENG Kal Og Hia MEPIOXN NMOU €wG TwPaA giXe eAAXIOTaA
€PEUVNOEI».

H naAaioTepn B€on nou evrtonioTnke €ival Ta Kunapiooia 4,
n onoia xpovoAoyeital nepinou 700 XIAIGdeg Xpovia npiv kai
BpiokeTal 70 nepinou PETPA KATW anod TNV GNUEPIVI ENIPAVEIA
Tou €ddgouc. H B€an nepiéxel AiBiva TéExvepya TnG KatwTepng
MaAaioAIBIkAG, pali ue kaTaloina eEa@avioPeEvay {owv, Onweg
yiyavTiaiou eAa@ioU (Praemegaceros), innondéTagou, pi-
VOKEPOU, eAEPavTa, KaBWG Kal evog dovTioU ToU KEpKOMi-
nkou Makdakou.

H «vedTepn» kovTivhy Béon Kunapiooia 3 anédwoe Kupiwg
00T eAéavTa os cuvduacouo pe AiGiva epyaleia. >t 0€on
MapaBouaoa 2, n onoia XpovoAoyeital npiv and nepinou 450
XINIAdeG Xpovia, BpEBNKE TUNHA OKEAETOU INMONOTAKOU HE ON-
padia konAG pali ye unoAsippara AiGiIvov epyalAgiov kai
anoTeAsl onavio napdadsiypua eKHETAAAEUONG INNONOTALOU
otnv Eupwnn kata tnv nepiodo Tou MAsioTOKAIVOU.

To MA&1oTOKAIVO, M0 YVWOTO WG Enoxn Twv NayeTovov &i-

val n YEWAOYIKN Nepiodog nou nepiAapBAavel Tn XpOovikn nepi-
000 2.588.000 pe 11.700 xpovia nepinou npiv.

§

e e R

Ky;panssl?l"—ﬁ’ -

01 B€oeic Kunapiooia 3 kal 4 oTn oTpwpaToypagikni
akoAouBia Twv AyviTev (Ynoupyeio MoAimiopou)

AiGIva epyaleia ka1 6pavopara ooT®V oTIG NnaAaioAilfi-
KEG O£0EIg

SUpewva pe To Ynoupyeio MoAImiopoU peydAng onpaaciag sivai
n avakaluywn Tng 6€ong TpINOTApoG 4, n onoia BpiokeTal ne-
pinou 15 péTpa KaGTw ano Tn onUEPIVR €NIPAveld.

H B£on xpovoAoyeital nepinou ota 400 XIAIGdeg Xpovia npiv
and onuepa kal xapakTnpiletal and oxXeTIKA PEYAAn CUYKEV-
Tpwon AiBivwv gpyaAeiov, Ta onoia napoucialouv véa oTol-
XEIQ OTIC TEXVIKEG KATEPYAOiag Tou AiBou o€ ox€on WE TIC Na-
Aa10TEPEC BEOEIC, KABIOTWVTAG TN B£0N ONUAVTIKO ONUEIO OTIG
TEXVOAOYIKEG €EEAIEeIC TNG UoTepnG KaTtwTepng MaAaioAiOi-
KAG.

H 6¢on XwpEUn 7 BpEOBNKE OTO AVWTEPO TUNKA TNG YEWAOYI-
KNG akoAouBiag, 8 nepinou péTpa KATW and TNV OnueEPIVN €-
nipdaveia kai xpovoAoyeital ota 280 xIAIGdeg XpoOvia nepinou.
H AiBoTexvia Tng B€ong nepiAapBavel TUNOAOYIKA Kal TEXVO-
Aoyika xapakTnploTika TnG Méong MaAaioAiBiknG. To navi-
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dikd ouvoAo Tng B€ong anoTeAeiTal kKupiwg ano Bpavuouara o-
0TV KUPIWG eEAaPOoeId®V, OpICHEVA ANO Ta onoia PEPoUV ixvn
avBpwnivng ene&epyaaiag.

H npokaTapkKTIKn HEAETN TwWV NalaionepiBAAAOVTIK®V Kal na-
AQIOKAIHATIK®V SeIKTWV JeiXvel OTI OAEG oI BEaeig €xouv Bpe-
B¢ei g nepIBAAAOVTA TNG ENOXNG TWV NAYETOVWY, KAl HAAIoTa,
XpovoAoyikd, evronifovral o€ OAEG OXEJOV TIG ENOXEG TWV
NAyeET®V®V ToU Méoou MAgioTdKalvou.

)

Lo

Choremi 7

NiBiva epyaAgia Tng 8£ong Kunapiaaia 4 kal Xwpéun 7
(Ynoupyeio MoAimiguol)

Ta supnuarta autd deixvouv OTI N Askavn TnG MeyaAonoAng
anoteholoe €va and Ta VOTIOTEPA OIKOAOYIKA kata@uyia
otnv Eupwnn kaTtd Tn OIApKEId TwV NAYETWOWV NeEPIOdWY,
ONWG avagEPEl To UNOUPYEIO.

Enmipavelakn €peuva oTig TEXVNTEG BaBIdeC Tou
AlyviTopuxelou TnG MeyaAdnoAng (Ynoupyeio MoAImiopou)

(Newsroom— HuffPost Greece, 02/06/2023,
https://www.huffingtonpost.gr/entry/apolithomata-elefan-
ton-kai-rinokeron-anakalefthekan-sto-liynitorecheio-tes-
meyalopoles gr 6478be20e4b091b09c31320b)
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Toipévro kal vepo BouAiaouv TIG NOAEIG -
O1 nepiox€g ornv EAAG3a nou angiAolvTal

Maxn Tparoa

OwT.: Shutterstock

Moieg pNTponoAeIG KIVEUVEUOUV va «oBnoTouv>» ano
TOoV Xaptn - H yn KaGrtw and Tig HEyaAoUNOAEIG UNOXWPEI
npog 1o eninedo TnGg 6aAacocag unod To BApog TwV Kara-
OKEUMV.

O1 peyahounoAeig BubiCovTtal. O1 AioTeEG PE TA ACTIKA KEVTPA
Kdl TIG NEPIOXEG Nou KIviuvelouv atadiaka va Bpebolv KATW
ano TNV enipaveia Tng 6aAacoag diapkweg Pakpaivouv, onwg
noAAanAaacialovTal Kal ol €NICTNUOVIKEG EPEUVEC NMOU KaATa-
ypagouv kal peAeTolv To (aivopevo. Kar o Adyog dev civai
HOVOo o nMpo@avig, dnAadn n KAIYaTIkn aAiayn.

Aev @Taisl povo n KAIHaTIKA aAAayn

H 8alacoa aykaAidlel kabe XpOvo oAogva Kal nio oPIXTa TIG
noOAeIg, aAAG Kal To avTioTpo®o, dNAAdn ol NOAEIC... XANNA®-
VOoUV ayyilovTag Ta vepa TnG. AQevog, AOoyw TNnG unepBéppav-
ong Tou NAAvATn ol nayol AIvVouv, ol BAAACOEG «(POUTK®-
Vouv» Kal €I0BAAAOUV OTIG NOAEIC. AQETEPOU, TA PEYAAQ a-
OTIKA KEVTPA, AOYw avBpwnoyevwv napePBacewy nou odn-
youv o€ kaBiZnoeig, YEpvouv uno To BAPOG TOU TOIPEVTOU NMPOG
T0 gninedo Tn¢G 6dAacoac.

ETol, gnopei napdakTieg NOAEIG 6nwg To Maiaul Twv HMA kai n
Kavtova tng Kivag va avTigeTwnidouv Tnv NpoonTIKr TePa-
OTIWV NANMPUPWY 000 N OTAbun Tng 6dAaccag aveBaivel,
AOYW TNG KAIMATIKAG aAAayng, woTdoo PEAETN Nou dnNMOCIEY -
TNKE OTO €YKUPO €nioTnuUovikd nepiodikd «Geophysical
Research Letters» kai €€€tace 99 noOAei ava Tov KOGHO,
npoaodIdpIcE Wia MIo ENsiyouada aneiin.

Onw¢ anokdaAuwav ol ENICTAHOVEG, Ol HEYAAOUMNOAEIG TOU NAa-
vATn BuBilovTal TaxUTepa and Tov pubBuo nou aveBaivel n
oTaoun TnG Bailacaoac. Ki auto d10TI N yn unoxwpei kal kadi-
Cavel NoAAG ekaToOTa KABE XpOVO €EaiTiac aAAaywv OTo unE-
da@oc¢ nou npokaAouvTtal and dia@opec dpaoTnpIoTNTEG. MNa
napadelypa, YE TIC UNEPAVTANCEIG UNOYEIWV UDATWYV, TO VEPO
Byaivel otnv emipaveia, n yn cupni€leTal Kal Ol KATAOKEUEG
nou €ival XTIOWEVEG aTnV Kopu®r BouAialouv oTadiakd, nAn-
aglalovTacg To eninedo Tng 6aAaocoac.

Suvayepuog otn NotioavaroAikn Acia

TouAdyxioTov 33 NOAEIG «XaUNA®VOUV» Navw and éva €kaTto-
0T €TNOIWG, dNAAdN He puBPO NEVTE POPEC PeyaAUTepo ano
€Keivov TNG avodou Tng oTabung Tng 8dAaocoag. Ekeiveg nou
Kivduvelouv va yivouv TaxUTepa «unofpuUxia» BpiokovTal
OUYKeVTPpwWHEVEG aTn NoOTia kal NoTioavaToAikr Acia kal ndn
avaykalovtal va npooapuootolv. H Ivdovnoia, yia napd-
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delypa, HETAPEPEl TNV NPWTEUOUCA TNG ano Tnv T{akdapTa, Hia
peyaiounoAn 10,5 ekaTOPPUPIOV KATOIKWY, O€ HId VEOKTIOTN
noAn oto Bopveo, 2.000 xAu. Hakpid, yia diagopouc AOyoug,
HETAEU Twv onoiwv kal n oradiakn BuBion Tng ndAng. MaAi-
oTa, 7o 2022 n Tonikn KUBEpvnon Tng Bopelag T¢akapta ana-
YyOpeuoe TNV €E0PUEN unoyelwv UdATWV aTNV NEPIOXN.

O1 déka TaxUTepa BubBilopeveg NoAeig oTov nAavATn (and To
oUvoAo Twv 99 nou peAetnBnkav) eival n Tievtoiv Tng Kivag
ME 5,22 ekaTooTa Tov Xpovo (cm/£Tog), n Sepapdvyk Kai n
TCakapTta Tng Ivdovnaoiag (3,96 cm/éTog kal 3,44 €kar./EToG
avTioToixa), n =aykdn (2,94 cm/€tog), n Xo Tal Mivy kai To
AvOl Tou BieTvap (2,81 cm/éTog kal 2,44 cm/€Tog avTioToixa),
To ToITaykdvyk Tou MnaykAavTeg (2,35 cm/€ToG), To Koune
™G Ianwviag (2,26 cm/€tog), n Kepaia Tng Ivdiag (1,96
cm/€10¢) Kal To XioUoTov Twv HMA (1,95 cm/£T0C).

MapdAAnia, cUPNQ®Va PE VEa £peuva nou dnPoaoielBNnKe aTIG
8 Mdaiou oTo enioTnpoVIKO €vTuno «Earth’ s Future», kai n nio
€UBANUATIKA NOAN Twv HMNA, n Néa Yopkn, BouAialel uno To
Bapog TwV ekaTovTadwyv oupavo&uaTwy. YNoAoyioTnke OTI Né-
pa anod Tnv avodo Tng Baldcaiag oTadung, N AUEPIKAVIKA KN~
TPOMOAN xavel kabe xpovo 1 pe 2 xIAIooTd ano To UYWog TG
AOyw kabignong. MaAiota, and 1o 1950 €wg onuepa To vepod
otn Néa Yopkn £xel avéBel kaTd nepinou 22 katooTd.

AVTIOTOIXWG, Kal N Boupan unoxwpei £wg kai 0,8 ekaTooTd -
TNoiwg ev® availuon KivdUvVou Mou €yIVE NEPUATI KATEDEIEE OTI
oxeddv 2.500 kTipia aTnVv IVSIKNA UNTponoAn kivduvelouv va
KaTtaoTpa@ouUv anod Tnv avodo TnG oTabung Tng 8alacoag £wg
T0 2050.

SUPPWVA PE TOUG ENIOTAPOVEG TNG AlakuBepvnTikAG Emimpo-
nng yia Tnv KAipaTtikn AAayn (Intergovernmental Panel on
Climate Change - IPCC) Tou OHE, Xwpi¢ peiwon Twv eknop-
nwv aspiwv nou guBuvovTal yia TNV KAINATIKA aAAayn, Ta e-
nineda Tng 8GAacoag naykooping 6a avéBouv KaTa €va PETPO
£€w¢ To 2100, ansIA@vTAg Ta PeYaAUTEPA ACTIKA KEVTPA TOU
nAavATn, aAAG Kal aypoTIKEG MEPIOXES, BEPETPA K.AM. nou Bpi-
OKOVTal O£ €nNa®r PE To vepO. H «eioBoAn» aApupol vepol
unopei va kaTtaoTpEwel BacikoUc KAAdOUC TNnG OlKovouiag.
SUuQwva pe Tov TMaykoopio MeTewpoloylikd Opyaviouo
(WMO) n naykoopia pyéon atadun tng 6alacoag €xel au&nOei
TaxUTepa and 1o 1900 £éwg onpepa anod O,TI g€ onolovOnnoTe
nponyoUuevo aiwva Ta TeAeutaia 3.000 xpovia.

MaAioTa, oUuPwva PE ToV YEVIKO ypauuaTéa Tou OHE AvTto-
vio FKOUTEpPEG, akoun Kail av n al&non TG Bepuokpaaiag TNG
¢ ouykpaTnBei wg ek BalpaTog oToug 1,5 Babuoug KeAaiou,
n 6dAacoca 6a ouvexioel va «@POUCKWVEI» eVw €AV au&nBei
KaTa 2 Babupolg Kehaiou, TOTE n avodog TnG Baldcoiag oTad-
uNG 6a pnopoloe va dINAACIaoTEl ANEIAMVTAG HEYAAOUNOAEIG,
OxI Hovo otnv Acia, aAAd og kaBe AAAn nneipo, 6Nwe eival To
Kdaipo, To Adyog, To ManouTo, n NTdka, n Konegyxayn, 1o Aov-
divo, To Nog Avtlelec, n Néa Yopkn, To Mnougvog Aipeg, To
SavTiayo K.d.

>xedov 900 ekaToppUpla avepwnol — To 10% Tou NAayKOOUIoU
nAnBuopou - Jouv og NapakTieg (WVEG, ME TOV NANBUONO oTa
MIKpG vNOoIwTIKG avanTuooOpeva KpaTn Tou AuTikoU Eipnvi-
KoU va avTigeTwnifouv dia avodo Tng oTabung Tng 8alaocoag
£€WG Kal TECOEPIC POPEG HEYaAAUTEPN and Tov naykoopio YEGO
opo.

Yno Bu6ion nepioxEg kai ornv EAAGda

O1 KAIJATIKEG METABOAEG dev £xouv aPnOEl avennpéaoTn TNV
EAANGOa. HONn eniOTANOVEG €XOUV KaATaypdwel enidpacn 1600
oTnNV NapaywyikotTnTa Twv KaAAIEpYEI®V, aAAd Kal To Toupl-
OTIKO Npoidv, dnAadn oToug dUo BACIKOUG «MUAMVEG» TNG EA-
ANVIKNG olkovouiag.

MdaAioTa, 6nwg avagpépel 0 akadnuaikog k. Xprnorog Zepe-
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@OG, enikepaAng Tou Kévrpou Epeuvng ®Duoikng Tng
ATpoo®aipag kal KAipatoAoyiag Tng Akadnuiag ABnvov, €va
and Ta N0 XAPAKTNPIOTIKA napadeiyyara danoTeAei To
Kaloxwpl ©eooalovikng, o dAAOTE Aaxavoknmnog TNng
neploxng, and Toug BulavTivoug Xpovoug.
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Onwg €nyei, e€aitiag Twv aAAaywv oTo KAipa, nAéov n peEon
oTadun Tng 6aAacoacg BpiokeTal oTo idI0 UPONETPO HE TO £0a-
(P0G, To aApupoO vepd dislodUEl Ye CUVENEID va napartnpeital
U@aAdTwaon Tng yng, n onoia €ival KATaoTPoPIKN yia TNV a-
YPOTIKA napaywyn.

To idlo cupBaivel onuepa o€ XIAIOMETPA AKTOYPANN®V HE Xa-
HMNAO UWOHETPO, 0 OEATA NOTAPWV ONWG Tou NEoTou, Tou AEI-
oU, Tou AAIdkpova, f oTa napdaiia Tou MegoAoyyiou K.AM.

3TO Ogvaplo €vOC AMNIOU HPETPIAOHOU TWV EKMOWN®V agEpiwy,
OTO HEYAAUTEPO MEPOG TNG XWPAG yia Tnv nepiodo 2031 -
2060 npoBAEneTal onuavTikn avodog TnNG oTabung Tng 6aAaoc-
ogac. NepiogdTePO Ba ennpeacTolV Ta vnoid Tou KevTpikoU Al-
yaiou oTo Bopelo kal voTioduTikd TuApa Tng KpATng, n akto-
ypapun Tou Ioviou TNG NNEIPWTIKNAG XwPAG 6nou n avodog Tng
oTaounc 6a eTacel €wg kal Ta 30 ekaTooTd.

AAAG Kal To oUVOAO TNG EAANVIKNAG AKTOYPAWUNG unoAoyile-
Tal yia avodog TnG oTaddung Twv Balacoivwv udaTtwv ano 10
€w¢ 20 ekaTooTd. MNa Tnv idia TpliakovTasTia, cUPPWVA PE TO
nio dUOMEVEC oevaplo, dnNAadn Xwpig NepPIOPIOUO TwV BepO-
KNMiKwv agpinv, diagaiveral 0TI oxedov g€ OAN TNV eAANVIKN
akToypapun n 6alacoa 6a aveéBel and 20 kal O OPICHEVEC
neploxes €wg 30 ekaTooTd.

SUPQWVa Pe Tov Kadnyntn, €ival dedopévo OTI OTIG MEPIOXEC
onou n oTadun Tng 6dAacoac Ba aveBaivel, ol akTEG Ba dia-
BpwvovTal kal 6a xavovTal ol dugpoudiEs. STnv EAAGda nodn
onuepa 1o 20% TNG akToypapung kivduvelel and Tnv avodo
TNG oTabung Tng 6dAacaoag, n onoia €xel enitaxuvlei Ta Te-
AeuTaia 10 xpovia, kKaTatdooovTag Tn XWPa Hag oTnv npwTn
nevtada Twv EUPpWNAiKOV XWPWV WG NPOG TNV NapdkTia Tpw-
TOTNTA.

TA NEA THZ EEEEI'M - Ap. 176 — IOYNIOZ 2023

Ol OUVENEIEG TWV HAKPOXPOVIWV HeTaBoAwv Tng BaAdooiag
oTAdUNG 0g ouvdUAouO Pe NapodIKEG AKPAiEG KUKATIKEG KATA-
oTdoeig 6a ennpeacouv NoAAoUG KAAdoUG TNG EAANVIKIAG 0IKO-
vopiag (Toupiopd, XPNOEIG yNG, HETAPOPEG, K.AM.). Kal 600 ol
npoonadeieg TNG NAyKOOMIAG KOIVOTNTAG YId HEIWON TwV €ni-
KivOUvwV yia To kAipa eknopnwv 6a ouveyilovTal, anaiteital
napdAAnAa apeon evioxuon TnG APuvag TwvV NApdkTIWV Ne-
pIOXWV Kal MOAEWV WOTE va aTabouv OpOIEC OTA «XTUNANATA»
TV KAILATIK®OV QAIVOPEVWV NMou, oUTwG 1 AAAwG, €pxovTal.

>tnv EAAGda To €pyo Tou noAeodopikoU oxedlacpou yia To
OUVOAO TNG €AANVIKNG EMNIKPATEIAG BPIiOKETAl OTO OTAdIO0 TNG
NPOKNPUENG TwV HEAETWV yia Ta Tonikd MoAgodopikd =xedia
(TNZ), Ta onoia oxedialetal va oAokANpwOoUV eVTOC TPIETIAG
ME xpnuaTodoTnon and To Tapegio Avakapyng.

To «@paypa>» TnG Beveriag

Ma aiwveg otn Bevetia peyaleg naAippoleg BUBIZav Ta coka-
Kid, NANPPUpIdav Ta kTipia, eunodiav Tnv Kivnon Twv oka-
PV KATW ano TIC YEPUPEG. Ed® kal pia TpieTia Opweg n {wn
TWV KATOIKWV KAl TWV EUNOpwv £xel BeATIwOEI. To npdBANua
¢ BUBIONG TNG NOANG NpoPavwg dev AUVETAl PE TO QPAYHA,
napa TauTa n {wn TWV KAToiKWV YIVETAl KANWG EUKOAOTEPN.

To £pyo UdPAUAIKNG MNXAVIKNG (YVWOTO HE TO ITAAIKO aKpwW-
vUpIo «MOSE») oAOKANP®WONKE PE TEPAOTIEG KABUOTEPNOEIG,
€neita ano dUo dekacTieg kal NAEoV AEIToupyel kal mpooTa-
TeUel Tn BeveTia kal Tn AipvoBailacod Tng.

Se kGBe nepinTwon, dev A&€iNOUV oI «YKPIVIEG» yIa TN XPNOl-
MOTNTa TOU PPAYNATOC MOoU KOOTIOE 5,5 digekaToupupla EUp®.
MeAETN Tou 2021 npogPBAewe aGvodo TNG oTAduNG Tou vepou
oTn AipvoBaiacaoa Tng Bevetiag peTagl 32 kal 110 ekaTooT®V
£€w¢ To 2100, avaAloya pe 1o ndco dpacTikd Ba neplopioTolv
0l EKMOMMEC avepaka.

(TO BHMA, 05.06.2023, https://www.tovima.gr/print/soci-
ety/tsimento-kai-nero-Ifvouliazoun-tis-poleis)
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The 8th International Conference on Unsaturated Soils
“Towards Unsaturated Soils Engineering"”
Milos, Greece

1. Introduction

The 8th International Conference on Unsaturated Soils “To-
wards Unsaturated Soils Engineering” took place at the
George Iliopoulos Conference Centre on the Island of Milos,
Greece, between 2 and 6 of May 2023, and was organised by
the Hellenic Society for Soil Mechanics and Geotechnical En-
gineering (HSSMGE).

More than two hundred participants registered for the Con-
ference and more than one hundred and fifty papers were
included in the Proceedings along with the written versions
of 8 Keynote Lectures, 1 plenary lecture and the 3rd Blight
Lecture.

The Proceedings were published open access by E3S Web of
Conferences as Volume 382 (2023) and may be found at the
following link: https://www.e3s-conferences.org/arti-
cles/e3sconf/abs/2023/19/con-tents/contents.html.

2. Pre-conference events
The conference was preceded by two pre-conference events:

- The pre-conference short course “Introduction to Unsatu-
rated Soil Mechanics and its importance in Geotechnical Prac-
tice” in English on the evening of the 2nd of May 2023. This
was an event in support of non-expert delegates attending
the 8th International Conference on Unsaturated Soils so as
they would be able to follow presentations during the confer-
ence. It included two lectures, one by Dr Michael Bardanis
“Fundamental characteristics and shear strength of unsatu-
rated soils” and one by Prof. Dimitrios Loukidis “Swelling and
collapse due to partial saturation changes”. This Short Course
shows the model for welcoming non-experts in specialized
conferences like a conference on Unsaturated Soils that HSS-
MGE adopts in its events and proposes it for specialized con-
ferences, in order to promote various subjects to the wider
engineering community.

- The pre-conference workshop “Long-term measurement of
soil suction in the field and its modelling” which included the
visit of the workshop participants at the field suction meas-
urement station that was installed in the conference venue
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specifically for the conference thanks to the generosity of our
Silver Sponsor METER GROUP and other conference support-
ers. Exposure to the station and its details was extended to
the rest of the participants of the conference that showed
interest into it. The presentations of the workshop were:

e On the long-term measurement of suction in the field and
its importance for the evolution of Un-saturated Soil Me-
chanics, by Dr Michael Bardanis

e Advances in field measurements of soil water content, by
Dr Doug Cobos

e Advances in technology and techniques for monitoring soil
suction in the field and the lab, by Dr Leo Rivera

e Long-term performance of conventional tensiometers in-
stalled in the Adige River flood embankment in Italy, by
Prof. Alessandro Tarantino

e Measurement and monitoring of soil matric suction using
High Capacity Tensiometers, by Assist. Prof. Joao Mendes

e Experiences from the long-term measurement of suction
in Cyprus expansive soils, by Assoc. Prof. Dimitrios
Loukidis, and

e Numerical modelling of suctions in the field, by Dr Katerina
Tsiampousi

The powerpoint presentations of the workshop will be com-
piled soon in a pdf format volume and made public through
HSSMGE social media accounts and by e-mail to all confer-
ence delegates.

Coffee and cookies during the workshop break, along with
hands-on experience of the station inside the conference
venue and the tuffs the sensors were installed in!

- %}!‘ .A";. = » _A 4 , l.:;‘,:‘
More opportunities for hands-on experience of the tuffs in
the existing cut in the conference venue!
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3. Conference Sessions

The conference was organised in 24 sessions (including a
panel discussion session) plus two plenary sessions for in-
vited lectures, and a poster presentation session in a parallel
hall. Sessions were organised in a climaxing order from fun-
damentals on the subject towards more specialised themes
on the subject and themes interplaying with other subjects.
Eight of the sessions included the eight themed lectures of
the conference. The sessions were:

— Shrink-swell & collapse

— Fundamental Soil Behavior - Part I

— Cyclic & dynamic behaviour of unsaturated soils

— Fundamental Soil Behavior - Part II

— Advances in testing techniques, methods and equipment

— Understanding the effect of climate change on the envi-
ronment and infrastructure through unsaturated soil be-
haviour

- Foundations

— Unsaturated Soil Mechanics instruction: Guiding the non-
specialist instructor. A panel discussion (with the support
and collaboration of TC306 on Geo-education and its
Chair, Assoc. Prof. Marina Pantazidou)

— Water Retention Curves

— Physical, numerical and constitutive modelling - Part I

— Effects of microstructure

— Unsaturated soils of fills, levees, embankments, dams,
roads & pavements, railways and other pieces of infra-
structure

— Slope stability & landslides

- Hydro-mechanical and thermal properties of bentonites
and bentonite-based mixtures - Part I

— Physical, numerical and constitutive modelling - Part II

— Partial saturation and tailings

- Unsaturated soil mechanics in the preservation and pa-
thology of historic monuments (with the sup-port and col-
laboration of TC301 on Historic Sites and its Chair, Prof.
Alessandro Flora)

— Multi-phase media and multi physical coupling - Part I

- Hydro-mechanical and thermal properties of bentonites
and bentonite-based mixtures - Part II

— Multi-phase media and multi physical coupling - Part II

- Geoenvironmental and geo-energy applications of un-
saturated soil mechanism - Part I

- Long-term measurements of suction in the field and their
relation to climatic parameters - Part 1

- Geoenvironmental and geo-energy applications of un-
saturated soil mechanism - Part II

- Long-term measurements of suction in the field and their
relation to climatic parameters Part II

Emphasis was placed on the maximum possible collaboration
with other Technical Committees resulting in the “Unsatu-
rated Soil Mechanics instruction: Guiding the non-specialist
instructor” panel discussion session (TC306) and the “Un-
saturated soil mechanics in the preservation and pathology
of historic monuments” session (TC301). Other sessions too
constituted ‘bridges’ with the subjects of other Technical
Committees as well, although they were created after the pa-
pers had been received under other themes and their number
proved adequate to support a specific session on particular
subjects (for instance the session “Partial saturation and tail-
ings”). Special thanks must be given to Associate Professor
Marina Pantazidou, Chair of Technical Committee TC306 “Ge-
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oengineering Education”, and Professor Alessandro Flora,
Chair of Technical Committee TC301 “Preservation of His-
toric Sites”.

¥ ; “‘ 1y

1\
The discussion panel during the “Unsaturated Soil Mechan-
ics instruction: Guiding the non-specialist instructor” ses-

sion. From left to right: M. Pantazidou, John McCartney,
Sandra Houston and Alessandro Tarantino

4. Keynotes, Plenary and the 3rd Blight Lecture

The Conference included eight Themed Lectures by invited
speakers incorporated in the sessions, plus a plenary lecture
by Prof. Charles Ng and the 3rd Blight Lecture by Prof. Edu-
ardo Alonso. The Themed Lectures were:

- A Unified Two Independent Stress Variable Approach to
Shrink-Swell and Collapse, by Prof. Sandra Houston (writ-
ten version may be accessed here: https://www.e3s-con-
ferences.org/arti-cles/e3sconf/abs/2023/19/e3sconf un-
sat2023 01001/e3sconf unsat2023 01001.html)

- When nature meets technology: Al-informed discovery of
root-soil physical interactions, by Assoc. Prof. Anthony
Leung (written version may be accessed here:
https://www.e3s-conferences.org/arti-
cles/e3sconf/abs/2023/19/e3sconf un-
sat2023 21001/e3sconf unsat2023 21001.html)

- Seismic Compression of Unsaturated Soils, by Prof. John
McCartney (written version may be accessed here:
https://www.e3s-conferences.org/arti-
cles/e3sconf/abs/2023/19/e3sconf un-
sat2023 03001/e3sconf unsat2023 03001.html)

- Effects of microstructure on thermo-hydro-mechanical
behaviour of geomaterials, by Prof. Jean-Michel Pereira
(written version may be accessed here: https://www.e3s-
conferences.org/arti-
cles/e3sconf/abs/2023/19/e3sconf un-
sat2023 11001/e3sconf unsat2023 11001.html)

- New challenges in experimental unsaturated soil mechan-
ics, by Prof. Enrique Romero (written version may be ac-
cessed here: https://www.e3s-conferences.org/arti-
cles/e3sconf/abs/2023/19/e3sconf un-
sat2023 05001/e3sconf unsat2023 05001.html)

- Milos, the minerals island and its important asset: Ben-
tonite, by Prof. Stamatakis (written version may be ac-
cessed here: https://www.e3s-conferences.org/arti-
cles/e3sconf/abs/2023/19/e3sconf un-
sat2023 19001/e3sconf unsat2023 19001.html)?

- Plant-based hydrological reinforcement of slopes, by Prof.
Alessandro Tarantino (written version may be accessed
here: https://www.e3s-conferences.org/arti-
cles/e3sconf/abs/2023/19/e3sconf un-
sat2023 13001/e3sconf unsat2023 13001.html)

- Calibration of BBM Parameters using the Modified State Sur-
face Approach, by Prof. Xiong Zhang (written version may
be accessed here: https://www.e3s-confer-
ences.org/arti-cles/e3sconf/abs/2023/19/e3sconf un-
sat2023 15001/e3sconf unsat2023 15001.html)

! Unexpected circumstances did not allow Prof. Stamatakis to
deliver the lecture in Milos and Dr K. Aspiotis was kind
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enough to substitute for him both for the presentation of the
lecture and for accompanying the delegates in the technical
field trip on May the 6th.

Prof. Charles Ng’s lecture was titled "Effects of thermal cycles
on soil behaviour: theoretical and experimental studies”.?
The written version can be accessed here: https://www.e3s-
conferences.org/arti-cles/e3sconf/abs/2023/19/e3sconf un-
sat2023 00003/e3sconf unsat2023 00003.html.

2 Unexpected circumstances did not allow Prof. Ng to deliver
the lecture in Milos and a recording of the lecture by Prof. Ng
was presented during the conference. The recorded lecture is
expected to be uploaded soon via HSSMGE social media pres-
ence.

The highlight of the 8th International Conference on Unsatu-
rated Soils was the 3rd Blight Lecture by Eduardo Alonso,
Emeritus Professor of UPC, Barcelona. The title of the lecture
was “The positive history of an error. Modelling the heave of
a nuclear power station” and its written version can be ac-
cessed here: https://www.e3s-conferences.org/arti-
cles/e3sconf/abs/2023/19/e3sconf un-

sat2023 00002/e3sconf un-sat2023 00002.html. The lec-

ture has been recorded and is currently being edited. It will
be uploaded soon at the ISSMGE site and HSSMGE social me-
dia. The lecture was superbly delivered and extremely wel-
comed by the audience, leaving a footprint exceeding the
boundaries of Unsaturated Soil Mechanics and probably Geo-
technical Engineering, an absolute ‘must’ for all geotechnical
engineers to watch when it will be up-loaded.

Professor Eduardo Alonso delivering the 3rd Blight Lecture
5. Field trips

On the 6th of May two field trips were organised. One to the
obsidian outcrops of the Nichia area on the island, the ben-
tonite depos close to the Alikes area and the Aggeria Benton-
ite mine and Voudia bentonite process plant. Participants
benefited from the presentations by IMERYS personnel that
explained on site the details and brief history of the Aggeria
Mine. The other field trip had cultural content allowing par-
ticipants to visit the Ancient Theatre and the Catacombs as
well as the iconic landscape of the island in Sarakiniko area.
The organisers are grateful to Mr Gatsios and Mr Spiridakis
of IMERYS for guiding us in the Aggeria Mine.

Stunning view of the Aggeria bentonite mine
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Participants in the field trip at the Aggeria Mine view area
6. Social events

The conference included coffee and lunch breaks in an infor-
mal and casual fashion promoting social inter-action between
participants in a relaxed environment. These were comple-
mented by a Welcome Reception in the Conference Venue in
the evening of May the 2nd after the pre-conference short
course and a much enjoyed Conference Dinner at a popular
restaurant of the island under the sound of the popular band
‘Dog in the Fog’. The weather was unfortunately not the best
of allies during many of these activities, but most probably it
helped delegates remain faithful to the sessions in the halls
rather than giving in to the tempting landscapes of the island!

7. Organisation, TC106 activities, sponsors, benefac-
tors and footprint in the local and international en-
gineering community

The conference was organised by the Hellenic Society for Soil
Mechanics and Geotechnical Engineering (HSSMGE). Confer-
ence Chair was Dr Michael Bardanis, President of HSSMGE,
and local organising committee members were Dr George
Belokas, Secretary General HSSMGE, and Mr George Doulis,
Treasurer of HSSGME. The organising committee benefitted
from the cooperation of an International Technical/Scientific
Committee which included the following colleagues:

Eduardo Alonso (Spain)
Charles Augarde (United Kingdom)
Marc Ballouz (United States)
Christopher Beckett (United Kingdom)
Abdelmalek Bouazza (Australia)
Bernardo Caicedo (Colombia)
Rafaela Cardoso (Portugal)
Yu-Jun Cui (France)

Tacio de Campos (Brazil)

Pierre Delage (France)
Alessandro Flora (Italy)
Delwyn Fredlund (Canada)
Domenico Gallipoli (Italy)
Georgios Gazetas (Greece)
Antonio Gens (Spain)

Sandra Houston (United States)
Laureano Hoyos (United States)
Ioannis Ioannou (Cyprus)
Cristina Jommi (The Netherlands)
Apiniti Jotisankasa (Thailand)
Lyesse Laloui (Switzerland)

Eng Choon Leong (Singapore)
Anthony Leung (Hong Kong)
William Likos (United States)
Dimitrios Loukidis (Cyprus)
Claudio Mancuso (Italy)

David Masin (Czech Republic)
Fernando Marinho (Brazil)
Farimah Masrouri (France)
John McCartney (United States)
Gerald Miller (United States)
Charles Ng (Hong Kong)
Tomoyoshi Nishimura (Japan)
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Seong-Wan Park (South Korea)
Marina Pantazidou (Greece)
Harianto Rahardjo (Singapore)
Sathiyamoorthy Rajesh (India)
Enrique Romero-Morales (Spain)
Adrian Russell (Australia)
Marcello Sanchez (United States)
Daichao Sheng (Australia)
Panagiotis Sitarenios (Greece)
Sekharan Sreedeep (India)
Alessandro Tarantino (United Kingdom)
Kartal Toker (Turkey)

David Toll (United Kingdom)
Hirofumi Toyota (Japan)
Christos Tsatsanifos (Greece)
Katerina Tsiampousi (Greece)
Sai Vanapalli (Canada)

Changfu Wei (China)

Simon Wheeler (United Kingdom)
Ioannis Zevgolis (Greece)

At the suggestion of the members of the Technical/Scientific
committee the following colleagues assisted also with the re-
view of papers:

Jean-Jacques Fry Bruno de Corvaihe Bokytkul Serikbek

From the beginning of the planning of the event, the Organ-
ising Committee set the target to try to disseminate re-
search carried out in the field of Unsaturated Soil Mechanics
to as many members of the local and international engineer-
ing community as possible. Activities in this direction in-
cluded:

— The organisation of a workshop on Unsaturated Soils in
Athens, Greece, on July the 1st 2019 with printed pro-
ceedings in Greek distributed for free to all participants of
the event and electronically through the linkedin account
of HSSMGE with recordings of the presentations uploaded
to the HSSMGE youtube channel
(https://www.youtube.com/@thechannelofhss-
mge5899/playlists). Prof Eduardo Alonso honoured us
with delivering a lecture that was also recorded and can
be found on the HSSMGE vyoutube channel
(https://www.youtube.com/watch?v=FtJCJEOYgK8&t=61
0s).

— The organisation of a special session on Unsaturated Soils
from Greece and Cyprus during the 8th Hellenic Confer-
ence on Geotechnical Engineering on November the 7th
2019 with participations from both Greece and Cyprus.
The papers from this session were included in the Confer-
ence Proceedings.

Apostolopoulos

Fario Limao Lopes

Suriyo Prokash Rodhey Sharma
Gerorlde Davin Ganesan Shengmin Luo Jimmy Shen Yuanjie
Aventian Ormid Ghasemi-Fare Vasileins Mantikos Xinye Sang
Aritra Banerjee Majd Ghayeomi Jasé Munoz- Dimitris Satiriadis
A. Beshoy Gibison de F.N Losteblanco tenaxl Tan
David Boldrin Gitirgna JR Anh Mink Tang
Fhifipp Braun Benfamin Guo Alekandros
Jean Frangols Bruchan Uu Hengshue Uiwalkumar D. Patil Theacharls
Agosting Waiter Zeynep Karatza Giuseppe Pedone Danal Tyri -
Bruno Anna Koralzetrou Mattec Pecrott! Ploutorches
Rifat Bulut Ali Akbar Karimzadeh Diego D. Pérez-Ruiz Trampogloa
Junnan Cao Melih Birban Eleni Petala Raul Velasquez
Xinting Cheng Kenanogiu Alexandros Petalas Srovan Muguda
Bhaskar Chittaor! Ali Khasravi Viswanarh

Julio E. Colmenares

Aroujo de Sousa Roul
Batist

Alexandros Deliveris

Gulllaurme Flood-Page

Leonardo Maria
Lolicote

Marfa Sgndro Lemos
Machado

Vao Li

Xavier Pintada
Saranya Rangarajan
Eve Roberts-Self
Roger Augusto
Rodrigues

Zhao Yan
Xinbae Yu

Coudia Zopato

Qi Zhang

- The organisation of the pre-conference short course “In-

troduction to Unsaturated Soil Mechanics and its im-
portance in Geotechnical Practice” in English on the even-
ing of May the 2nd 2023. This was an event in support of
non-expert delegates attending the 8th International
Conference on Unsaturated Soils so as they would be able
to follow presentations during the conference more easily.
The organization of the pre-conference workshop “Long-
term measurement of soil suction in the field and its mod-
elling” which included the visit of the workshop partici-
pants at the field suction measurement station that was
built in the conference venue specifically for the confer-
ence thanks to the generosity of our Silver Sponsor ME-
TER GROUP. Exposure to the station and its details was
extended to the rest of the participants of the conference
that showed interest into it.

Uday Sagor

The conference organisers benefited from the cooperation of
the conference management company ERAS-MUS S.A.

In the evening of May the 3rd, the TC106 meeting took place
under the Chairmanship of Prof. Enrique Romero, TC106
Chair. The meeting was hybrid allowing TC106 members not
in Milos to participate. It included an agenda previously dis-
tributed to members and the presentation of the only pro-
posal to host the 9th International Conference on Unsatu-
rated Soils in Boston, USA.

UNSAT2023 was privileged to have the ELLAKTOR GROUP as
its Gold Sponsor, the METER GROUP as its Silver Sponsor,
and ARCHIMEDES S.A., EDAFOS S.A., GDS, MACCAFERRI
and V] TECH as its sponsors. HSSMGE is grateful for the gen-
erosity and support of these companies.

The Organising Committee takes pride in having offered com-
plimentary and discounted registrations to participants at
early stages of their careers facing financial difficulties to at-
tend, as well as the ISSMGE Foundation which supported
many young colleagues to come to Milos and attend the con-
ference (you may read their reports here:
https://www.issmge.org/issmge-foundation/recipients-re-
ports). We believe that the ISSMGE Foundation is one of the
most important institutions of the ISSMGE and we strongly
encourage colleagues and companies to support its work to
the benefit of many colleagues and events around the world
including the 8th International Conference on Unsaturated
Soils.
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— An activity in the same direction was the session “Unsatu-
rated Soil Mechanics instruction: Guiding the non-special-
ist instructor. A panel discussion” with the support and
collaboration of TC306 on Geo-education and its Chair,
Assoc. Prof. Marina Pantazidou. A standard item of dis-
cussion in the field of Un-saturated Soils is how we are
going to attract more geotechnical engineers to the sub-
ject and promote its dissemination. This session focused
on the non-specialist instructors of Geotechnical Engi-
neering as an effort to help them become the people dis-
seminating basic understanding of Unsaturated Soil Me-
chanics to undergraduate students.

The actual ‘footprint’ of this effort is recorded in the large
number of non-experts in Unsaturated Soils that were at-
tracted to attend the conference.

Dr Michael Bardanis

President of the Hellenic Society for Soil Mechanics and Ge-
otechnical Engineering

and Conference Chair
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“ & FEQTEXNIKHE
MHXANIKHZ
A1aA€En Kabnyntn Arvin Farad

H EAAnvikn Eniotnpovikn Etaipsia Edagopnxavikng Kal
lewTexVIkAG Mnxavikng (EEEEMM) kai o Topéag MrewTexVIKNG
Tou EMM diopyavwoav dIGAeEn Tou Kadnyntni Arvin Farad
AeuTépa 19/6/2023 oTig 6:00uu otnv AiBouca EkdnAwoewv
Tou TEE, ZUvTayua, Nikng 4, a’ 0pogog HE TiTAO:

Electromagnetic Waves For Geotechnical / Geoenvi-
ronmental Applications

H d1aAeEn peTaddbnke kal diadikTuakd {wvTava oTo KavdaAl
NG EEEEGM.

MepiAnywn AIGAeEng

Electromagnetic (EM) waves have long been used to detect
and monitor anomalies in soils. This talk will review various
aspects and fundamentals of the use of electromagnetic (EM)
waves for radarbased geophysical detection and characteri-
zation, including numerical modeling and setting up success-
ful experiments, and the development of sensors. In addition,
the use of EM waves to control various mechanisms (e.g.,
induce contaminant flow, control airflow, alter hydraulic con-
ductivity) to improve or expedite the geoenvironmental pro-
cess of cleaning up soil and groundwater or geotechnical ap-
plications (e.g., liquefaction mitigation) will be discussed at
the laboratory scale within resonant cavities. Numerical sim-
ulation, experimental validation, and solving the inverse
problem to reach governing equations of these phenomena
and the relevant multiphysics processes will then be ex-
plained. The resulting governing models to correlate EM
waves’ characteristics and the flow and hydraulic-conductiv-
ity alteration and potential for liquefaction mitigation will also
be explained.

Z0vToHo Bloypa®iko InHeiwpa OMIANTA

Dr. Arvin Farid is a Professor of the Civil Engineering Depart-
ment and the Director of the SEnS-GPS Program, sponsored
by the U.S. National Science Foundation, at Boise State Uni-
versity. He is also the chair of the Geoenvironmental Engi-
neering Technical Committee of the American Society of Civil
Engineers (ASCE) Geo-Institute (GI) and an editor of the En-
vironmental Geotechnics Journal of the Institute of Civil En-
gineers (ICE). He also serves on several national and inter-
national committees. He received his Ph.D. from Northeast-
ern University, Boston, MA, and his M.Sc. and B.Sc. degrees
from Shiraz (formerly Pahlavi) University, Shiraz, Iran. He
has pioneered the leading edge of research on the use of
electromagnetic (EM) fields for geoenvironmental/geotech-
nical applications. His research includes EM-induced remedi-
ation, EM waves’ effect on soil properties, energy geo-stor-
age, wildfire research, recycling and reuse of industrial by-
products, material characterization, power infrastructure vul-
nerability, and liquefaction mitigation, among others. His
most recent research focuses on wildfires’ impacts, resilience
against them, restoration and remediation post-fire, and re-
cycling waste. Dr. Farid was awarded several research grants
from the U.S. National Science Foundation (NSF) and the Na-
tional Aeronautics and Space Administration (NASA) among
others. He has published in several prestigious civil and elec-
trical engineering journals and presented at nhumerous inter-
national civil engineering, electrical engineering, and geo-
physics conferences.
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1. ISSMGE HERITAGE TIME CAPSULE (HTC) UPDATE

Between May and July 2023, a process of fast tracking of HTC
contributions is underway, whereby relevant articles pub-
lished in the ISSMGE Bulletin are uploaded to the HTC web-
page to kick start the Member Society or Technical Commit-
tee's work on HTC contributions. In May 2023, bulletin arti-
cles were authorised for uploading in Part A of the HTC
(https://www.issmge.org/the-society/time-capsule/part-a)
for the following,

Albanian Geotechnical Society,

Hungarian Geotechnical Society,

Nigerian Institution of Geotechnical Engineers,
TC104 Physical Modelling, and,

TC215 Geo-Environmental.

Also, in May 2023, the Discoverer report from Sonia H. M.
Marques, Portugal was uploaded in Part C of the HTC

(https://www.issmge.org/the-society/time-capsule/part-c).
2. ISSMGE BULLETIN

The latest edition of the ISSMGE Bulletin (Volume 17, Issue
1, April 2023) is available from the website.

3. ISSMGE FOUNDATION

The next deadline for receipt of applications for awards from
the ISSMGE Foundation is the 30" September 2023. Click
here for further information on the ISSMGE Foundation.

4. CONFERENCES

Member Societies, Technical Committees, Sister Societies
and related organisations may add their events directly to the
ISSMGE Events database via the link + Submit Event at the
top of the EVENTS page

For a complete listing of all ISSMGE and ISSMGE supported
conferences, and full information on all events, including
deadlines, please go to the Events page at
https://www.issmge.org/events. For updated information
please refer to that specific events website.

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

ISSMGE EVENTS

14TH AUSTRALIA AND NEW ZEALAND CONFERENCE ON
GEOMECHANICS- 02-07-2023 - 05-07-2023 Cairns Con-
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vention Centre, Cairns, Australia; Language: English ; Or-
ganiser : Australian Geomechanics Society (AGS); Contact
Information: David Lacey; Address: PO Box 1241, QLD 4004;
Phone: 049981991; Email: dlacey@fsg-geotechnics.com.au;
Website: http://www.anzgeo2023.com.au; Email :
anzgeo2023@arinex.com.au

7TH INTERNATIONAL CONFERENCE SERIES ON GEO-
TECHNICS, CIVIL ENGINEERING AND STRUCTURES
(CIGOS) - 04-04-2024 - 05-04-2024 Ho Chi Minh City,
Vietnam; Language: English; Organiser: Association of Viet-
namese Scientists and Experts (AVSE Global) and University
of Architecture Ho Chi Minh City (UAH); Auspices ISSMGE
TC309; Contact person: cigos2024@sciencesconf.org; Web-
site: https://cigos2024.sciencesconf.org/

EUROPEAN YOUNG GEOTECHNICAL ENGINEERS CON-
FERENCE 2024 - 25-06-2024 - 29-06-2024 Skopje, Re-
public of North Macedonia; Language: English; Organiser:
Macedonian Association for Geotechnics; Contact person: Ms.
Elena Angelova; Address: Blvd. Partizanski odredi No.24,
Email: mag@gf.ukim.edu.mk; Website: https://mag.net.mk

5TH EUROPEAN CONFERENCE ON PHYSICAL MODEL-
LING IN GEOTECHNICS - 02-10-2024 - 04-10-2024 Del-
tares, Delft, Netherlands; Language: English; Organiser: Del-
tares & Delft University of Technology; Contact person: Su-
zanne van Eekelen & Miguel Cabrera; Email: organisa-
tion.ecpmg24@gmail.com;

NORDIC GEOTECHNICAL MEETING - NGM 2024 - 18-
09-2024 - 20-09-2024 Lindholmen Science Park, Gote-
borg, Sweden; Language: English; Organiser: Swedish Ge-
otechnical Society; Contact Information: Victoria Svahn; Ad-
dress: Sveaborgsvdgen 16;Email: info@sgf.net; Website:
http://www.ngm?2024.se;

XVIII AFRICAN REGIONAL CONFERENCE ON SOIL ME-
CHANICS AND GEOTECHNICAL ENGINEERING - 06-10-
2024 - 09-10-2024 Algiers, Algeria; Languages: English &
French; Organiser: Algerian Geotechnical Society; Contact
Information: Algeos; Address: USTHB, Faculty of Civil Engi-
neering BP 32 El-Alia - Bab-Ezzouar; Phone: (213) 66130
954; Fax: (213) 21247224 : Email: secretariat18ARC@al-
geos-dz.com; Website : https://algeos-dz.com/18ARC.html

5TH INTERNATIONAL CONFERENCE ON TRANSPORTA-
TION GEOTECHNICS - 20-11-2024 - 22-11-2024 Sydney
Masonic Centre, 66 Goulburn Street Sydney NSW 2000 Aus-
tralia; Language: English; Organiser: UTS Transport Re-
search Centre (https://www.uts.edu.au/research/transport-
research-centre); Contact person: Dr Chamindi Jayasuriya ;
Address: 15 Broadway; Email: chamindijaya-
suriya@gmail.com; Website: http://www.ictg2024.com.au;
Email: Cholachat.Rujikiatkamjorn@uts.edu.au

NON-ISSMGE EVENTS

16TH INTERNATIONAL CONFERENCE ON STRUCTURAL
AND GEOTECHNICAL ENGINEERING - 27-12-2023 - 28-
12-2023 Triumph Luxury Hotel, New Cairo, Egypt; Lan-
guage: English; Organiser: Faculty of Engineering- Ain
Shams University; Contact person: Mohamed Abdelmotaal;
Address: 1 ElSarayat street, Waili; Email:
ICSGEl16@eng.asu.edu.eg; Website:
https://eng.asu.edu.eg/icsge/overview;

Teaching material samples for Environmental
Geotechnics: The collection is growing!

Marina Pantazidou / TC306 / 07-06-2023
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In the context of the collaboration between TC215 (Environ-
mental Geotechnics), which organizes the 9th Int. Congress
on Environmental Geotechnics (9ICEG) in June 25-28, 2023,
in Chania, Greece, and TC306 (Geo-Education), creators of
any kind of educational material about which they feel proud
about are encouraged to submit small samples - choice mor-
sels of their work and to highlight their special features.

You are invited to browse submitted samples and submit
comments. There is still time to contribute samples (attend-
ing the conference is not a requirement). Please spread the
word among your environmental geotechnics colleagues.

Submitted samples should be accompanied by the following
required metadata: (1) the name and type of course where
the submitted sample is used, (2) 2-3 key words for the
course emphasis, (3) a descriptive title for the sample and
(4) a brief teaching note. For more details on the required
accompanying information, see here. The compilation of
samples will be presented during a Lecture on Education on
June 27. Samples submitted according to specifications will
be publicized through the 9ICEG website, through TC306-Ge-
oworld and through TC215.

Announcing the grand opening of the ISSMGE
IDEA Zone: We want to hear from you!

ISSMGE IT Administrator / General / 21-06-2023

The ISSMGEs Innovation and Development Committee (IDC)
is pleased to announce the new Innovations and Develop-
ments for Exploration and Advancement (IDEA) Zone to so-
licit ideas on what new IDEAs you would like to see the
ISSMGE explore. What can the ISSMGE implement that
would further provide value to you, the society, its members,
and the profession across the world?! You tell us!

The ISSMGE IDEA Zone is a simple form that you can fill out
explaining your IDEA. You can choose to remain anonymous
or not. We welcome all feedback and will consider all IDEAs
submitted. Maybe you’ll see your IDEA come to life within
ISSMGE!

Education of the next generation of geotech-
nical professionals in ANZ

ISSMGE IT Administrator / Time Capsule Project / 21-06-
2023

If you are attending Australia and New Zealand Conference
on Geomechanics 2023 (ANZ2023), we invite you to join the
HTC session about Geo-Education and have your say!

The Heritage Time Capsule (HTC) project team from the In-
ternational Society for Soil Mechanics and Geotechnical Engi-
neering (ISSMGE) is organising sessions at all regional con-
ferences of ISSMGE in 2023-24. The HTC session during the
upcoming (ANZ2023) will be held on Monday 3 July, be-
tween 4:30 and 6:00 pm, in Cairns, Australia.
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This session will explore the topic of education of the next
generation of geotechnical engineers along with the current
state of geotechnical engineering programs in ANZ universi-
ties. The panel has been confirmed and consists of a young
graduate, an industry representative and an academic from
both Australia and New Zealand.

Our panel members will provide well balanced, good depth
and coverage, and timely information about the following
three main topics:

e Education and training of the next generation of geotech-
nical professionals

e How does industry manage the resource planning and de-
velopment?

e The graduates experience in the industry and how it re-
lates to their university education.

Short presentations followed by panel discussions and lively
feedback from the audience is planned.

The work started at this HTC session will continue post con-
ference to develop an Australasian vision, mission and some
strategic goals with achievable actions against each of the
goals. In this way, we intend to deliver in the current ISSMGE
presidential term (2022-2026), a tangible and valued out-
come for the ISSMGE Australasian region.

If you would like to contribute your ideas and/or be part of
the discussion at the ANZ2023, please contact Golnaz Ali-
pour, golnaz.alipour@mg.edu.au.

Proceedings of the 9th International Congress
on Environmental Geotechnics released in open
access through the ISSMGE Online Library on
the first day of the Congress

ISSMGE IT Administrator / General / 26-06-2023

OICs

25-28 June 2023

ISSMGE is pleased to announce that the 244 papers from the
proceedings of the 9th International Congress on Environ-
mental Geotechnics (ICEG2023) are made available in the
ISSMGE Online Library, today, on the first day of the confer-
ence here:

https://www.issmge.org/publications/online-library/confer-
ences/iceg2023

The abstracts and papers of the proceedings were reviewed
through ISSMGEs Conference Review Platform which is part
of its cyber-infrastructure aiming to support open access. The
technical editors are Tugce Baser, Arvin Farid, Xunchang Fei
and Dimitrios Zekkos.

ICEG2023 is being held in Chania, Crete, Greece from June
25th to June 28th in 2023.

New TC211 Webinar on "Concrete for Rigid In-
clusions" by Dr. Martin Larisch

ISSMGE IT Administrator / TC211 / 30-06-2023
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About this Webinar

Rigid inclusions are used for ground improvement works and
they are often designed as unreinforced concrete columns.
The installation methods of rigid inclusions mainly involve
full-displacement drilling methods or non-displacement tech-
niques which both utilize pumped and pressurized in-situ
concrete. Ground improvement with rigid inclusions often re-
quires the use of low to medium strength concrete to achieve
the project specific design criteria.

Concrete mix designs need to allow for sufficient workability
and stability of the fresh concrete to be able to withstand
external pressures from pumping and placement. In addition,
the workability life and the early strength development also
need to be considered to allow for high quality rigid inclusions
as well as smooth and efficient column installation on site.

The presentation discusses the importance of adequate work-
ability of the fresh concrete and the impacts of unsuitable
concrete mix designs on the quality of the rigid inclusions as
well as on potential disruptions in the construction process
when the fresh concrete performance is inadequate. Fresh
concrete properties like slump, spread, workability, stability,
slump/ spread retention will be discussed and some common
testing methods to assess the quality of fresh concrete for
rigid inclusions are introduced. In addition, the presenter
highlights some selected construction related aspects which
may impact the quality of the rigid inclusions as a result of
insufficient concrete placement and quality on site.

CONCRETE

FORRIGID INCLUSIONS

DR MARTIN D LARISCH

2N° JUNE 2023

Dr. Martin Larisch is a Geotechnical and Ground Engineer-

ing Professional with more than 25 years of construction ex-
perience. He is currently based in Wellington, New Zealand,
where he works as a consultant and independent expert for
ground improvement and piling projects across the Asia Pa-
cific Region. Martin obtained his University Degree in Civil
Engineering in Germany, a Master of Advanced Concrete
Technology in Leeds (UK) and a PhD in Geotechnical Engi-
neering from The University of Queensland in Brisbane, Aus-
tralia.

He has authored more than 30 technical papers on ground
improvement, piling and concrete related topics and for the
last decade, he has also been involved in the development of
two international best practice guidelines for tremie con-
crete.

Martin is also the New Zealand nominated member of
ISSMGE TC-211 Ground Improvement Technical Committee.

View for free Concrete for Rigid Inclusions Webinar at
ISSMGE Virtual University: http://virtualuniver-
sity.issmge.org/courses/course-v1:ISSMGE+TC211-
01+2023/about

SeAida 27



http://mailto:golnaz.alipour@mq.edu.au/
https://www.issmge.org/publications/online-library/conferences/iceg2023
https://www.issmge.org/publications/online-library/conferences/iceg2023
https://www.issmge.org/committees/technical-committees/applications/ground-improvement
http://virtualuniversity.issmge.org/courses/course-v1:ISSMGE+TC211-01+2023/about
http://virtualuniversity.issmge.org/courses/course-v1:ISSMGE+TC211-01+2023/about
http://virtualuniversity.issmge.org/courses/course-v1:ISSMGE+TC211-01+2023/about

o3 D
@ International Society for Rock Mechanics
and Rock Engineering
ISRM
News

https://www.isrm.net

42nd ISRM Online Lecture by Professor Antonio Bobet
is now online! 2023-06-22

The 42nd ISRM online lecture “The Mechanics and Imaging
of Slip along Frictional Discontinuities” by Professor Antonio
Bobet, from USA, is online at
https://isrm.net/page/show/1104.

The 42nd ISRM online lecture will
be delivered by Professor Anto-
nio Bobet, from USA. The title of
the lecture is: “The Mechanics
and Imaging of Slip along Fric-
tional Discontinuities”. It will be
broadcasted on 22 June 2023, 10
A.M. GMT at www.isrm.net.

Dr. Bobet is the Edgar B. and Hed-
wig M. Olson Professor in Civil En-
gineering at Purdue University. He
holds a bachelor’s and master’s degrees in Civil Engineering
from Technical University of Madrid in Spain and a Doctor of
Science degree from Massachusetts Institute of Technology
in the US. He has extensive experience in practice. He was a
senior geotechnical engineer at Euroestudios, consulting en-
gineers, in Spain, for four years, and construction manager
at Ferrovial, Spain, also for four years. Dr. Bobet’s areas of
interest include rock fracture mechanics, wave propagation
through fractured media and underground structures.

Dr. Bobet was elected member of the Board of Directors of
the American Rock Mechanics Association in 2009, and
served as its President from 2013 to 2015. He was the Chair
of the 2012 U.S. Rock Mechanics/Geomechanics Symposium
and is a member of the Geotechnical Advisory Board (GAB)
of the Panama Canal. He was appointed a High-end Foreign
Expert by the Government of China in 2016.

He has received a number of awards, including the ASCE
2011 Ralph B. Peck Award, the 2012 National Award for Sig-
nificant Contributions in Science and Technology - SENACYT
Panama, the 2012 ARMA Research Award and is the recipient
of the 2022 George F. Sowers Lecture. In 2016, he was
elected Fellow of the American Rock Mechanics Association,
where he served as Chair from 2018 to 2022. He is the Co-
Editor in Chief of the Underground Space Journal.

The lecture will remain online so that those unable to attend
at this time will be able to do it later. As usual, the attendees
will be able to ask questions to the lecturer by e-mail during
the subsequent five days. All online lectures are available
from this page.

Deadline for abstract submission to Eurock 2024 in Al-
icante, Spain, extended to 31 July 2023-06-23

The organizing committee of the ISRM European Rock Me-
chanics Symposium (Eurock 2024) has made the decision to
extend the deadline for abstract submissions until the end of
July 2024. This extension comes in response to numerous
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requests from authors who require additional time to prepare
their abstracts. We are looking forward to receiving your con-
tributions!

More info: https://eurock2024.com/

15th International ISRM Congress, Salzburg, Austria -
early bird registration fee until 10.07.2023 2023-06-25

The Organising Committee of the 15th International ISRM
Congress to take place in Salzburg, Austria, 9-14 September
2023, decided to extend the deadline for the early bird reg-
istration fee to 10.07.2023, at 23.59. REGISTER NOW

ISRM International Symposium 2024 and ARMS13, 22-
27 September 2024, New Delhi, India - abstracts sub-
mission deadline is 31 August 2023-06-25

The Call for abstract submission is open! - Please note that
the deadline for abstracts is 31st August 2023.

Registration is open now! Take advantage of the early book-
ing until 31st March 2024.

For more information, click here to visit the ARMS13 website.
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ITACET Lunchtime Lecture Series #27 21 June 2023

Join us to the 27th instalment of the Lunchtime Lecture series
on the topic of « Occupational health in tunnelling ». It will
be run on Tuesday, Julylith and will begin at 13:00 CET
time.

The episode will feature one lecture and finish with a Q&A
session with all speakers:

Occupational Health and Welfare in Tunnelling - Donald La-
mont & Eric Ball

Join us and sign up for a free subscription: Forthcoming ses-
sions | Itacet

NGS 2023 - 10th Nordic Grouting Symposium: Stock-
holm, Sweden 22 June 2023

The 10th Nordic Grouting Symposium is organised by the
Swedish Rock Engineering Association and will take place in
Stockholm, Sweden, at the Hilton Stockholm Slussen, on
12-13 September 2023.

The venue is located close to two of Stockholm city greatest
underground construction sites which gives an opportunity to
get a sight of the building boom right in the city center. To-
gether with leading actors in the field of grouting in hard rock,
participants will get the latest insights and explore the future
challenges.
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A technical tour to visit the infrastructure mega project By-
pass Stockholm will take place prior to the symposium in the
afternoon of 11 September. To secure your participation in
the tour please register to the symposium by June 30.
The final symposium program is announced on the sympo-
sium website.

Program highlights: keynotes by H8kan Stille and Kunt Gar-
shol, professional discussion &amp; workshop, symposium
dinner and technical tour.

Registration is open until 21 August. The Symposium is en-
dorsed by ITA.

For more information click here to visit the conference web-
site: NGS 2023 - 10th Nordic Grouting Symposium

ACUUS 2023: ITA President as one of the six keynote
speakers 27 June 2023

Organized by SRMEG, the 18th Conference of the Associated
Research Centers for the Urban Underground Space (ACUUS
2023 Singapore) will be held from 1 to 4 November 2023.

ACUUS 2023 will combine with the 2nd International Confer-
ence on the Exploration and Utilisation of Underground Space
(EUUS-2). The EUUS conference series is an ACUUS initiative
with a focus on urban geology and underground resources.

The main theme for ACUUS 2023 Singapore is “Underground
Space - the Next Frontier.” This theme was chosen to focus
on the new opportunities and challenges in underground
space use amid a re-focus on exploring and developing the
underground space as a strategic resource and part of sus-
tainable development. The new frontier presents unprece-
dented opportunities for simultaneously improving urban in-
frastructure, urban livability, and resilience.

Prof. Arnold Dix, the ITA President will be one of the six key-
note speakers at the highly anticipated ACUUS 2023 Confer-
ence. Prof Dix's keynote address will provide an unparalleled
opportunity to gain valuable insights into the future of under-
ground space innovation. Be prepared to be captivated by his
visionary ideas and forward-thinking strategies that will
shape the industry.

We invite you to join the conference!
For more details click here
Early Bird Rates (ends 1 September 2023)

ACUUS - Speaker Arnold Dix (viewstripo.email)

Scooped by ITA-AITES #94, 13 June 2023

Amtrak applies for $7.3B to improve Frederick Douglass Tun-
nel, Baltimore Penn Station | United States of America

First-ever undersea rail tunnel to be built in Thane Creek as
part of Bullet Train Project | India

EU looks to boost efforts to store captured carbon under-
ground

Venetia Underground Mine: an example of operational effi-
ciency | South Africa

Seawater sent to Fukushima tunnel built for release of
treated water from plant | Japan
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Undersea tunnel of Shenzhen-Zhongshan link features spe-
cial safety designs | China

State government propose another tolled tunnel to solve
Brisbane's northside gridlock | Australia

Breaking records, breaking ground: The latest in European
tunnelling projects

City Rail Link completes Maungawhau Station tunnels | Aus-
tralia

Barhale to install concrete lining in London water main as
protection from HS2 tunnelling works | UK

Scooped by ITA-AITES #95, 27 June 2023

Plans progress for tunnelled extension of DLR to Thames-

mead | UK

NCRTC completes fifth underground tunnel in Meerut for
Delhi-Meerut RRTS Corridor | India

Geothermal energy: Stormont borehole to tap into under-
ground heat | Ireland

Europe to Africa high speed rail tunnel boosted by feasibility
funding

HS2 unveils latest TBM for Bromford Tunnel in the West Mid-
lands | UK

First railway tunnel under the Yangtze River commences
crossing-the-river construction in Chongging | China

First look inside the new tunnels for the Broadway Subway |
Canada

North East Link Tunnels production well and truly underway

Australia

Finland's plan to bury spent nuclear fuel for 100,000 years

Furuya design weaves underground sake brewery into the
lush landscape of fukui | Japan
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Design of Watertight Structures - Can we rely
on the self-healing of cracks in Concrete?

Speaker: Dr Carola Edvardsen
Thursday 15th June 2023, Institution of Civil Engineers

Online: https://youtube.com/live/x5Hal8SYbgQ?fea-
ture=share

Structural engineers commonly use EN 1992-3 "Liquid retain-
ing and containment structures"”, BS 8102 and also Ciria C775
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for the design of watertight concrete structures such as base-
ments, tunnels and water tanks exposed to one-sided water
pressure. Following e.g. EN 1992-3 one may interpret that
for water retaining structures, leaking full depth cracks is al-
lowed. In good faith designers believe that depending on the
hydraulic gradient full depth cracks between 0.05 and 0.20
mm are acceptable. However, this is only the case if the
cracks heal themselves effectively within a relatively short
time. Unfortunately, the self-healing of cracks does not al-
ways occur, and the reinforced concrete structures are at risk
of serious reinforcement corrosion which could endanger the
structural integrity without mitigation measures (e.g. injec-
tion).

The presentation will give some insight in the design of wa-
tertight structures, the self-healing effect of cracks and the
presenter's own experience from several projects where re-
lying on the self-healing of cracks as a design assumption
had serious consequences for the structures, both with re-
gard to durability and structural integrity.
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Road Tunnel Operation

Speaker: John Nicholas

Thursday 08th June 2023, Institution of Civil Engineers

A quick canter through the subject of road tunnels, from the
development of the need, the provision of asset and its facil-
ities, considerations for maintenance, safe operation and
emergency response, and applicable legislation and good
practice, this should add greater context for those tunnellers
who think it is all “muck, build, muck, build”.
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Live Webinar

Prof. Richard Brachman
Queens University, Canada

Time Zone 1: 28 June 2023, 14:00 EDT / 28 June 2023, 18:00 UTC /
28 June 2023, 13:00 COT / 29 June 2023, 4:00 AEST / 28 June 2023, 20:00 CEST

Time Zone 2: 29 June 2023, 6:00 EDT / 29 June 2023, 10:00 UTC /
29 June 2023, 5:00 CDT / 29 June 2023, 20:00 AEST / 28 June 2023, 12:00 CEST

mgwus

About the webinar:

Tensile strains in geomembranes need to be limited to
achieve long service lives for environmental protection. The
webinar will identify the factors affecting strains mobilized in
bottom liner, cover (or cap) and pond applications. Since
strain is often calculated from a deformed shape, recent ad-
vances in calculating strain will be presented and limitations
of past simplifying assumptions will be discussed. Focus will
then be placed on assessing the long-term effectiveness of
protection layers to limit strain from overlying materials in
bottom liner geomembrane liners.

About the speaker:

The phrase ‘buried but not forgotten’ captures Dr. Brach-
man’s unique expertise on measuring the physical response
of geosynthetic liners and buried polymer structures using
innovative large-scale experiments, field studies and numer-
ical analysis. His unique scholarly contributions are related
to determining the effects of stress, temperature, chemicals
and time on soil-structure interactions that directly impacts
how well, and how long, these important components of our
buried infrastructure perform their function. Dr. Brachman
has made significant contributions on the assessment of ser-
vice life and long-term strains in geomembranes, as well as
geosynthetic clay liner hydration and dimensional stability
and the field performance of exposed composite liners. He is
a co-author of the prominent book Barrier Systems for Waste
Disposal Facilities. He has received fifteen Best Paper Awards
for works published in the Canadian Geotechnical Journal,
Geotextiles and Geomembranes, and Geosynthetics Interna-
tional, in addition two IGS Awards from the International Ge-
osynthetics Society. Dr. Brachman has been appointed as a
Fellow by the Engineering Institute of Canada, for exceptional
contributions to engineering in Canada.

Registration:

Time zone 1:_28 June 2023, 14:00 EDT / 28 June 2023,
18:00 UTC / 28 June 2023, 13:00 CDT / 29 June 2023, 4:00
AEST / 28 June 2023, 20:00 CEST
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https://usO06web.zoom.us/webinar/register/WN Hy-
BLWtAbTs2ndZ3mFy6iDA

Time Zone 2: 29 June 2023, 6:00 EDT / 29 June 2023,
10:00 UTC / 29 June 2023, 5:00 CDT / 29 June 2023, 20:00
AEST / 28 June 2023, 12:00 CEST

https://us06web.zoom.us/webinar/regis-
ter/WN jWPL8WpIQfe3iB-6SXI9XQ

News

Watch New Geosynthetics Testing Video June 1, 2023

The first of a series of new films putting geosynthetics to the
test has been released. Videos show the main methodologies
in laboratory tests used Read More »

IGS Strategy Goal Series — Why Does The IGS Need To Be
Influential? June 6, 2023

Last month the IGS launched its exciting strategy plan for the
next four years. The Strategy Report 2022-2026 sets out am-
bitious targets for the years Read More »

IGS Delegation Strengthens Ties In China June 9, 2023
Officers from the IGS discovered more about the thriving
market for geosynthetics in China during a recent trip. A
packed schedule saw IGS President Sam Read More »

Register For Limiting Geomembranes Strains Webinar June
13, 2023

Examine factors affecting strain limits in geomembranes at a
webinar this month. Professor Richard Brachman, of Queens
University, Canada, will be exploring ‘Calculating and limiting
Read More »

IGS Greece Hosts Soil Reinforcement Seminar June 15, 2023
Pietro Rimoldi shared the latest in geosynthetic reinforce-
ment design and application with members of the Greek
Chapter of the IGS. The Chapter, known locally as Read More

»

Young Engineers Gain Insight At Italy Geotechnical Confer-
ence June 16, 2023

Historic Padua hosted the next generation of Italian engi-
neers at the 12th Annual Conference of the Italian Young Ge-
otechnical Engineers (IAGIG). The two-day event in Read
More »

IGS Strategy Goal Series — Strengthening Trust In The IGS
June 21, 2023

Trust is at the core of the IGS’s ambitious new plans for the
years ahead. Building a credible organization that attracts
and maintains the confidence Read More »

IGS Strategy Goal Series — Improving Representation In The
IGS June 21, 2023

The IGS is a global community made up of a diverse body of
people involved in diverse markets. Ensuring the Society ad-
equately supports the needs Read More »

Crucial I-95 US Road Link Fixed In Weeks Thanks To Geosyn-
thetics June 26, 2023

Repairs to a crucial roadway using aggregates made from re-
cycled glass and polymeric geosynthetic reinforcements have
allowed commuters to get back on the road sooner Read More
»

Notice Of General Assembly: 20 September 2023 - June 28,
2023

The IGS will hold a General Assembly (GA) on Wednesday,
20 September 2023 from 16:30-18:10 Central European
Summer Time. The GA is open to members of the IGS and
will take place during the 12th International Conference on

TA NEA THZ EEEEI'M - Ap. 176 — IOYNIOZ 2023

Geosynthetics (12ICG) in Rome. Please note, the meeting will
be held in-person. IGS Secretariat at igssec@geosynthetics-

society.org

Championing Greener Choices With Geosynthetics At Mo-
rocco Conference June 29, 2023

Innovations in sustainable geosynthetics were discussed at
IGS Morocco’s 5th Geosynthetics Meeting this month. Six
eminent keynote speakers - Jorge Zornberg, Sam Allen,
Jean-Pierre Gourc, Read More »
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Associazione Geotecnica Italiana
Prof. Michele Jamiolkowski

Dear friends,

The Italian Geotechnical Society lost one of its most promi-
nent members with the death, on June 15th 2023, of Prof.
Michele Jamiolkowski. He had been appointed to receive the
ISSMGE Lifetime Achievement Medal next September, se-
lected from the attached letter of candidacy and Michele’s CV.

To all his friends and colleagues and to his family we extend
our heartfelt sympathy.

We all miss the man, the friend, the scientist.

Prof. Sebastiano Rampello
AGI President

Michele Jamiolkowski was born in 1932 in Poland, where he
spent his early years; he studied at Warsaw Technical Uni-
versity, obtaining a master’s degree in Soil Mechanics and
Engineering Geology in 1959. As a young geotechnical engi-
neer decided to forge strong international links, many of
which have had a profound influence on his long and distin-
guished career. He undertook postgraduate studies at the
University of Kiev, the Technical University of Torino in Italy,
the University of Laval in Quebec, and at MIT in the USA.

In 1964 he founded the engineering consulting company Stu-
dio Geotecnico Italiano in Italy, which had become his
adopted country. He remained very closely involved with Stu-
dio Geotecnico Italiano until his last moment.
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In 1969 he was appointed to a professorship in the Depart-
ment of Geotechnical Engineering at the University of Torino,
at which he has continued to be based throughout his career
and became Professor Emeritus.

In 1979 he was one of the founders of the first doctorate
program in geotechnical engineering in Italy, and he pio-
neered much of the high-quality research in soil mechanics
for which Italy is especially well known.

His primary research interests included the mechanical be-
havior of soils, laboratory and in situ testing, soil dynamics,
bearing capacity and settlements of shallow foundations, and
soil improvement.

He has always combined fundamental soil mechanics with
practical geotechnical engineering. He was well-known for his
early work on preloading of soft clays and the use of vertical
drains for large oil tanks and embankments, and he produced
an influential CIRIA report on the topic. He has always been
a leader in the field of soil behavior - especially small strain
stiffness — both through laboratory and in situ testing. There
is barely an in-situ test for which Michele Jamiolkowski has
not played a major role in advancing the state of the art,
whether it be cone-penetration test (CPT), piezocone, dila-
tometer, self-boring pressuremeter tests or geophysics; he
was particularly well known for his classical laboratory cali-
bration chamber tests for investigating CPT behavior in
sands. He has undertaken pioneering work on important
ground treatment processes such as jet grouting.

Michele Jamiolkowski has been closely involved with many
prestigious consulting projects around the world, too many
to list them all, but he has been particularly celebrated for
his presidency of the International Committee for Safeguard-
ing the Leaning Tower of Pisa.

In 1990, when the Tower was leaning rather too far for com-
fort and the medieval tower in Pavia had collapsed the previ-
ous year, killing four people, Jamiolkowski was appointed by
the Italian Government to lead a multidisciplinary commis-
sion of international experts to prevent the Pisa tower meet-
ing the same fate and to take actions to stop the Leaning
Tower of Pisa leaning any further. For more than a decade
(1990-2001), working closely with outstanding colleagues,
he ensured the safety of the Tower for a further 300 years,
through the technique of underexcavation. Michele Jamiol-
kowski has always said that the Pisa project was the one that
gave him the most sleepless nights and one of the toughest
challenges in construction he has faced.

Jamiolkowski has also been geotechnical consultant for other
hugely prestigious and world-famous projects, to name a
few: the Venice defense system against high water (the
MOSE project); the proposed suspension bridge over the
Messina Straits; the restoration and strengthening of the bell
tower at San Marco Square in Venice; the reconstruction and
development of the nuclear power plant in Chernobyl. He has
also chaired, for over a decade, the international panel of ex-
perts for the Development of the second world largest copper
mine at Zelazny Most in Poland and the technical committee
for safeguarding the Rome historic monuments during the
construction of the tunnels for the new subway line C.

Michele Jamiolkowski has been invited to present numerous
general reports at international conferences and to deliver
many significant lectures throughout the world, including the
James Forrest Lecture at the Institution of Civil Engineers in
London; the Manuel Rocha Lecture in Lisbon; the Terzaghi
Oration at the 15th ICSMGE Conference in Istanbul; the
Szechy Memorial Lecture in Budapest. He was a keynote Lec-
turer at the Skempton Conference at Imperial College, the
Ralph B. Peck Lecturer at the ASCE Geo-Institute, the
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ZaChieh Moh Lecturer in Taipei, the Victor de Mello Lecturer,
the 1st Tachebotarioff Lecturer in St. Petersburg, the 6th J.K.
Mitchell Lecturer and the 53rd Rankine Lecturer of the British
Geotechnical Society in London.

He holded many awards and honors, among them the De
Beer Award from the Belgium Geotechnical Society; the Karl
Terzaghi Award and the Ralph B. Peck Lecture Award, both
from the ASCE; the Italian Award ‘Savior of the Art. He was
foreign associate of the US National Academy for Engineer-
ing, the citation being “for the design and engineering of ma-
jor projects on difficult soils, and for international leadership
in geotechnical education and research”. He was correspond-
ing member of the Polish Academy of Sciences, Honorary In-
ternational Member of the Japanese Geotechnical Society,
Honorary Professor of the Academia Sinica of Guangzhou,
China and Commendatore of the Italian Republic bestowed
by the President of Italy.

But, in many ways, the most prestigious of all Jamiolkowski
honors was his election to the Presidency of the International
Society of Soil Mechanics and Geotechnical Engineering. He
served as President from 1994 to 1997.

Michele Jamiolkowski was author of over 270 publications,
many of them state-of-the-art keynote lectures or reports.
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Xaidw (FoUAn) AouAaAa-Rigby Avrinpoedpog
TnG British Geotechnical Association

At the British Geotechnical Associa-
tion AGM Yuli became the Vice Chair
of the BGA

Yuli is a Chartered Engineer (CEng),
a Fellow of the Institution of Civil En-
gineers (FICE), a Fellow of the Per-
manent Way Institution (FPWI), the
first non-military Fellow of the Insti-
tution of Royal Engineers (FInstRE),
a member of the Hong Kong Institu-
tion of Engineers (MHKIE(G)), (Ge-
. otechnical Discipline), and a member
of the Institution of Materials, Minerals and Mining.

She has 25+ years experience in a variety of geotechnical
and civil engineering projects around the world.

She obtained her first degree in Civil Infrastructure Engineer-
ing in Greece and her Master of Science (MSc) in Rock Me-
chanics and Foundation Engineering from the University of
Newcastle upon Tyne in the UK.

Her work experience includes working as a Tunnelling Engi-
neer for Balfour Beatty/AMEC ]V at the Jubilee Line Extension
Tunnelling project in London (1995-1996), as a Geotechnical
Engineer for Mouchel Asia Limited in Hong Kong (1996-2005)
and as the Chief Civil Engineer for Tensar International (2005
-present).

Yuli is based in Tensars UK HQ and for > 10 years she held
the overall responsibility of the Tensar Eastern Hemisphere
Design Team with offices in Germany, Holland, France, Rus-
sia, United Arab Emirates, Saudi Arabia, Malaysia, Indonesia
and China and representatives in Africa, Australia and New
Zealand. While she is still involved in delivering training, pro-
ject risk management and high-level technical advice to Ten-
sars global design team, her focus is now largely diverted
towards Business Development and educating the construc-
tion industry globally on the benefits of geosynthetics in Con-
struction.

Yuli is the current (2021-2022) Chair of the Institution of Civil
Engineers (ICE) for the Northwest region of the UK, a past
Chair (2016-2018) of the UK Committee of the International
Geosynthetics Society (IGS), a Liveryman and a Court Assis-
tant of the Worshipful Company of Engineers and a passion-
ate, registered STEM Ambassador.
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AiZa Mnevoaoonv Avtinpoedpog (Eupwnaikn
Z®vn) TnG ICOLD-CIGB

At the ICOLD2023 91st General Assembly, in Gothenburg on
June 15th, Liza was elected Vice President (Europe Zone) of
ICOLD for the term 2023-2026.

Over 20 years of experience in water supply and treatment,
wastewater treatment, water management, design of hy-
draulic works and environmental studies, in Greece and
abroad. Hydraulic, hydrologic & water management model-
ing. Coordinator for multidisciplinary teams and innovative
projects, involving Client training and public consultation pro-
cedures. Expertise in Environmental Protection and Water
Resource Management, including Implementation of EU wa-
ter policy.

AyannTa péAn Tng EAANVIKAG EniTponng MeyaAwv Opaypdatwv

EipaoTe 0Aol noAU evBouaiacpEévol nou aTnv Npoceatn Mevikn
Suvéheuon Tng ICOLD oto Gothenburg, n dikn pag Aila
Mnevoaoomv eKAEXBNKe AvTinpoedpog Tng ICOLD vyia Tnv
Eupwnn!

Suyxapntipla Aila, o1depokEPaAn!

Ag prnopoUpe napd va oXoAIdooupe TNV ekAoyr dUo EAANvi-
dWV PNXAaVvIK®V Kal HEAWV Tou AloIknTIKoU pag SupBouliou og
onuavTikég Béaeig otnv ICOLD kal oto Eupwnaikd tng Club.
Ta a&iopaTa autd, népa Tou OTI avadeikvUouv Thv agia Twv
ouvadeAPwyV, anoTeAolV Wia HEYAAN TIUMA YIa TN Xwpa Jag kai
o€ 0gUTEPN avayvwan, avayvwpion Tou noAU onuavTikou (kal
iowg Aiyo napayvwpiopévou) pOAOU TWV YUVAIK®V OTO XWPO
TWV QPAYHATWV.

O KOOMOG pag aAAadlel kal gpeic OAol €igacTe n KIVNTAPIOG
duvapn.

To AZ Tng EEMO®
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NMPOZEXEIx
FEQTEXNIKEz
EKAHAQZEIZ2

Ma TiIc NaAaIdTEPEG KATAXWPNOEIG NEPICCOTEPEC NANPOPOPIES
Mnopouv va avalntnBolv oTta nponyoUpeva TeUXn TOU «ne-
p1odikoU» Kal OTIG NapaTIBEPEVEG I0TOOENIDEG.

AFRICA 2023 - The Fourth International Conference and Ex-
hibition on Water Storage and Hydropower Development for
Africa, 10-12 July 2023, Lake Victoria, Uganda,
www.hydropower-dams.com

GEO-RISK 2023 Advances in Theory and Innovation in Prac-
tice, July 23-26, Arlington, Virginia, USA, www.geo-risk.org

STPRFC 3™ Edition Short-Term Prediction of Rock Failure
Competition  August 2023, Taiyuan, China, alv-
1001@163.com, zc-feng@163.com

S3: Slopes, Support and Stabilization Conference, August 8-
10, 2023, Boston, USA, www.dfi.org/s32023

17ARC 17th Asian Regional Geotechnical Engineering Confer-
ence, 14-18 August 2023, Nur-Sultan, Kazakhstan,
https://17arc.or

(C- 48 -0)

ASEM23

August 16-18, 2023

GECE, Seoul
nelling a Sustainable Way for
a New-Normal World

ASEM230rg

ICTUS23

18 August 2023, Seoul, Korea

http://asem23.0or

ICTUS23 conference (The 2023 International Conference on
Tunnels and Underground Spaces) will be held on August 16-
18, 2023 under the ASEM 23 platform.

Themes

— Innovation in Mechanized Tunneling

— Improvements in Conventional Tunneling

— Tunneling and Underground Works in Extreme Condi-
tions

— Developments in Underground Space Technologies
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— Structural and Hydraulic Interaction in Underground
Structures
— Resilience and Sustainability in Underground Space

Contact

2023 IASEM Conferences

P.O. Box 33, Yuseong, Daejeon 34186, Korea
Tel: +82 70-4231-7007

Email: info@asem23.0rg
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ISMLG 2023 - 4" International Symposium on Machine
Learning & Big Data in Geoscience, 29 August - 1 September
2023, University College Cork, Ireland, www.ismIg2023.com

IS-PORTO 2023 8th International Symposium on Defor-
mation Characteristics of Geomaterials, 3rd - 6th September
2023, Porto, Portugal, www.fe.up.pt/is-porto2023

6™ Meeting of EWG Dams and Earthquakes Workshop on
Case studies, September 5, 2023, Interlaken, Switzerland,
guillaume.veylon@inrae.fr

12th ICOLD European Club Symposium “Role of dams and
reservoirs in a successful energy transition”, 5 to 8 Septem-
ber 2023, Interlakes, Switzerland, www.ecsympo-
sium2023.ch

NGS 2023 10" Nordic Grouting Symposium, 11 - 13 Septem-
ber, 2023, Stockholm, Sweden www.ngs2023.se

SUT OSIG 9% International Conference “Innovative Geotech-
nologies for Energy Transition”, 12-14 September 2023, Lon-
don, UK, www.0sig2023.com, www.sut.org

SAHC 2023 13%™ International Conference on Structural Anal-
ysis of Historical Constructions “Heritage conservation across
boundaries”, 12-15 September 2023, Kyoto, Japan,
https://sahc2023.org/

TKZ2023 XX Technical Dam Control International Conference
Safety of Hydraulic Structures, 12-15 September 2023, Chor-
zO6w Poland https://tkz.is.pw.edu.pl

O3 D

UNDERGROUND
SINGAPORE

2023

14 - 15 SEPTEMBER 2023
9 AM - 5 PM

PARKROYAL ON BEACH ROAD

www.tucss.org.sg/ugs/2

The Underground Singapore 2023 is the eleventh in a series
of successful conferences held since 2001. The purpose of the
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Conference is to provide a forum to share and discuss issues
relevant to the planning, design and construction of under-
ground projects in Singapore and the region. The aim is for
contractors, engineers, owners and researchers to come to-
gether and contribute their experiences. Over 30 technical
papers have been accepted and they will be presenting their
research and findings at the 2 day conference.

Come join us for this biennial conference to learn more on
tunnelling and underground construction in Singapore and
the region.

Contact

Address: 60 Albert Street, #10-06 OG Albert Complex, Sin-
gapore 189969

Tel:+(65) 6336-2328

Mail Us: info@tucss.org.sg

(G248 -0

The 11th International Conference on Scour and Erosion 17-
21, September 2023, Copenhagen, Denmark,
https://icsell.org

XII ICG - 12th International Conference on Geosynthetics,
September 17 - 21, 2023, Rome, Italy, www.12icg-roma.org

GROUND ENGINEERING SUSTAINABILITY, 21 September
2023, London, U.K., https://sustainability.geplus.co.uk/sus-

tainability/en/page/home

(C- 48 -0)

UNDERGROUNDA4VALUE

Underground Built Heritage as Catalyser for
Community Valorisation
21 September 2023, Brussels, Belgium
www.underground4value.eu

The Management team of the COST Action CA18110 Under-
ground4value would like to invite you to save the date and
attend the Final Conference “Underground Built Heritage as
Catalyser for Community Valorisation” on 21 September
2023 in Brussels, Belgium. The event will bring together
Members of the European Parliament, representatives of the
European Commission, and other European institutions, as
well as international experts in Cultural Heritage, and mem-
bers of Underground4value, to discuss the state of the art in
the field and the achievements of the COST Action. A video
on the main success-stories will be presented, as well as a
demo session of the U4V Platforms for tourists and promoters
will also be organised.

o3 D
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Charles-Augustin COULOMB : A geotechnical tribute, 25 - 26
September 2023, Paris, France, www.cfms-sols.org/organi-
sees-par-le-cfms/charles-augustin-coulomb-geotechnical-
tribute

GEOCASE 2023 International Conference on “Case Histories
In Geotechnical Engineering” & 4th AsRTC6 Urban Geoengi-
neering Symposium, September 25 - 28, 2023, Bandung, In-
donesia, www.geocase2023.com

o3 O

3%,2023
Janzma, Baanc

InFUM - 1st International Symposium on Fiber
Shotcrete for Underground Mining
October 1st to 4th, 2023, Rio de Janeiro, Brazil
https://infum.com.br

Welcome to the 1st International Symposium on Fiber Rein-
forced Shotcrete for Underground Mining (InFum).

The InFum will bring together all sectors related to the un-
derground mining industry and the research community to
share knowledge and practical experience. The symposium
will be held in the vibrant city of Rio de Janeiro, Brazil on
October 1st to 4th, 2023 at the campus of the Pontifical Cath-
olic University of Rio de Janeiro (PUC-Rio0).

SYMPOSIUM TOPICS

e Rebound and placement of shotcrete for tunnel linings

e Use of steel fiber reinforced sprayed concrete in the final
lining of conventionally excavated tunnels

e Computer controlled application of shotcrete: new trends
on the mechanization of the industry

e |atest innovations on shotcrete admixtures to the mix
fresh and hardened properties

e Durability development in sprayed concrete for rock sup-
port

e Advancements on the shotcrete nozzleing process

e On the methods for guaranteeing shotcrete placement
quality control

e A general overview of the mechanical tests to design fiber
reinforced shotcrete as ground support for underground
mining works

e Application of the latest machine learning computational
methods on the shotcrete lining properties evaluation

o3 D
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XVI™ INTERNATIONAL CONGRESS

AFTES Y023

Underground space at

the heart of transitions

2 to 4 OCTOBER 2023
PARIS, PALAIS DES CONGRES

https://aftes2023.com/en

The French Tunnelling and Underground Space Association
(AFTES) is organising its 17th International Congress from 2-
4 October 2023 at the Palais des Congrés at the Porte Maillot
in Paris.

The central theme of next year’s event is “"Underground space
at the heart of transitions”. Whether it is the low-carbon tran-
sition, the digital transition, resilience in the face of climate
change or new technologies for deploying innovative and
adapted solutions, our association hopes that this congress
will show that the underground space has a role to play in
these changes in our society.

This central theme will be discussed during the conferences,
which will cover the structuring of underground space in or-
der to meet new needs and facilitate transitions, in addition
to project management and underground space and structure
design, feedback and technological innovations in under-
ground construction and, lastly, operating strategies for un-
derground structures.

AFTES wishes its 2023 Congress to highlight the underground
space industry's significant role in the wave of transitions cur-
rently rippling through society:

Low-carbon transition
resilience in the face of climate change
digital transition

new technologies for deploying innovative and adapted
solutions

This conference aims to provide an opportunity for all under-
ground developers and underground stakeholders (decision-
makers, management contractors, developers, urban plan-
ners, infrastructure managers, designers, builders, suppliers,
etc.) to share their experiences and projects and to contrib-
ute on the following aspects.

These contributions will be organised around the following
topics:

A. The development of underground space to meet
new needs and facilitate transitions

1. Considering underground space when addressing low-
carbon mobility other and new uses, whether for new-
build projects or for adaptations to existing infrastruc-
ture

2. Innovative urban and interurban logistics projects

3. Harnessing sub-surface resources and energy gains
achieved by using the sub-surface

4. The role of underground infrastructure in regional re-
silience and adaptation to climate change

B. Changes in performance requirements, project
management and the design of underground spaces
and structures

1. Effective use of life cycle analysis when defining pro-
ject performance requirements
2. Identifying transitions in development strategies

3. Changes in contracting processes intended to incorpo-
rate performance requirements and changes to stand-
ards

4. Ecodesign and anti-waste measures

5. Promoting rational design, reuse and recycling

6. Standardisation designed as a source of long-term
savings

7. Digital transformation of design professions; CIM/BIM

C. Feedback, technological innovations, achieving the
objective of carbon neutrality in underground con-
struction

Technological innovations and feedback

The role of low-carbon materials

Lean construction and decarbonised construction sites
Managing excavated materials

Digital technology and IoT in the construction industry
Big Data

Health, safety and ergonomics

Robotisation and the role of artificial intelligence

PN AN

D. Strategies for establishing underground structures

1. Climate change resilience-oriented facility operation

2. Development of digital twins and their uses

3. Harnessing artificial intelligence for operations sup-
port

4. Ongoing use of collected data: from design to opera-
tion

5. Resilience of facilities with regard to safety and secu-
rity of their uses

6. Structural refurbishment and management of under-
ground assets

Our Congress aims to offer a forum for all underground space
stakeholders, and as such, we are willing to consider all pro-
posed contributions, even if not directly related to the se-
lected themes.

3 D

SEG23 Symposium on Energy Geotechnics, 3-5 October
2023, Delft, The Netherlands, https://seg23.dryfta.com

O3 D

28th European Young Geotechnical Engineers
Conference and Geogames
04 - 07 October 2023, Moscow, Russia

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

Contact person: PhD Ivan Luzin

Address: NR MSUCE, 26 Yaroslavskoye shosse
Phone: +7-495-287-4914 (2384)

Email: youngburo@gmail.com
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GROUND ENGINEERING BASEMENTS AND UNDERGROUND
STRUCTURES, 5 October 2023, London, U.K., https://base-
ments.geplus.co.uk/basements2023/en/page/home

GROUND ENGINEERING SMART GEOTECHNICS, 5 October
2023, London, U.K., https://smartgeotech-
nics.geplus.co.uk/smartgeotechnics2023/en/page/home

MSL 2023 The Second Mediterranean Symposium on Land-
slides “Slope Stability in Stiff Fissured Clays and Soft Rocks”,
October 5-7, 2023, Hammamet, Tunisia, https://msl-
2023.webnode.fr

2023 15™ ISRM Congress, International Congress in Rock Me-
chanics Challenges in Rock Mechanics and Rock Engineering,
9+14 October 2023, Salzburg, Austria,
https://www.isrm2023.info/en/

(G- 48 -0

“ 11th International Symposium on

Ground Freezing

1143 Octobie 2021

SO,

13 October 2023, London, United Kingdom
www.iom3.org/events-awards/11th-international-
symposium-on-ground-freezing.html

Following a 16-year hiatus, the 11" International Sym-
posium on Ground Freezing (ISGF) will return to the
UK for the first time since 1988 to present the latest
research, innovations and concerns as well as chal-
lenges and opportunities in the fields of Artificial
Ground Freezing, as well as the mechanics of Frozen
Earth.

Spread across three days, the symposium provides a forum
for ground freezing practitioners across the world including
engineers, contractors, academics, and scientists to meet
and exchange ideas, theories, and project case histories.
Since the last conference held in Maine in 2006, Artificial
Ground Freezing (AGF) has grown in popularity and its appli-
cation has expanded to projects including shafts, tunnels in-
cluding cross passages and large barrier walls with increased
attention to soil-structure interaction in urban areas.

The technology itself has advanced tremendously in the last
twenty years. The development of numeric modeling for heat
transfer and structural analysis, more powerful and efficient
refrigeration plants and new concepts in instrumentation
have changed the approach to ground freezing projects. Yet,
with these advancements the basic theories and mechanics
have not changed. A new generation of engineers, project
managers, academics and researchers have emerged and
continue to advance the technology.

With these innovations and a new wave of professionals en-
tering the industry, the key aim of the ISGF is to provide an
opportunity for professionals from all six continents to meet
and exchange ideas, participate in discussion, and share ex-
periences on not only artificial ground freezing projects, but
the mechanics of frozen earth.

The three-day symposium will feature a peer-reviewed tech-
nical programme on key topics impacting the industry, an
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exhibition to promote new technologies as well as social
events to collaborate and explore and enjoy our iconic host
city of London.

Topics covered

The Conference will be particularly relevant to engineers in-
volved in the construction of foundations, shafts and tunnels
which require ground temporary support and water control
measures during construction using AGF. Such projects re-
quire specialized site investigation and frozen soil testing
measures to enable the appropriate ground engineering de-
signs to be carried out for successful construction by contrac-
tors.

Frozen ground also occurs naturally near the surface, and
deeper in permafrost susceptible regions, and hence frost
heave and freeze thawing become important for near surface
foundation and pavement design. The warming of Arctic re-
gions has created immeasurable geotechnical issues and for
this reason, an additional session focusing on Sustainability
in Cold Regions will be featured. This symposium will pro-
vide a forum for the discussion of frozen earth mechanics as
it relates to infrastructure in the Arctic regions.

Contact: events@iom3.org

(C2 49 -0

HYDRO 2023 New Ideas for Proven Resources, 16-18 October
2023, Edinburgh, Scotland, www.hydropower-dams.com/hy-
dro-2023

1-ICGTMW2023 1%t International Conference on Geotechnics
of Tailings and Mine Waste & GEOMIN 2023, 24% to 26™, Oc-
tober 2023, Ouro Preto, Minas Gerais, Brazil, https://geomi-
nouropreto.com.br/2023/icgtmw2023

SEAGC-AGSSEA 2023 21st Southeast Asian Geotechnical
Conference & 4th AGSSEA Conference, 25th to 27th October
2023, Bangkok Thailand, https://seagcagssea2023.com

ACUUS SINGAPORE 2023 18" Conference of the Associated
Research Centers for the Urban Underground Space “Under-
ground Space - the Next Frontier”, 1 - 4 Nov 2023, Singa-
pore, www.acuus2023.com

ATC 2023 18th Australasian Tunnelling Conference: Trends
and Transitions in Tunnelling, 5-8 November, 2023, Auck-
land, Aotearoa New Zealad https://atc2023.com

6th World Landslide Forum “Landslides Science for sustainai-
ble development”, 14 to 17 November 2023, Florence, Italy,

https://wlf6.0org
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Leveraging Tunnelling and

. Underground Space Use asa
% tool for our cities in optimising
the implementation of the
“African Continental Free Trade
. Agreement” AfCFTA

< NOV.15TH-16TH

2023 9 1acos, neEria

PARTNERS (@) 0von OAfes
4th International Tunnelling and Underground
Space Conference- Lagos, 2023

15-16 November 2023, Lagos, Nigeria
www.tunnellingnigeria.or

(G248 -0

CREST 2023 - 2™ Construction Resources for Environmen-
tally Sustainable Technologies, November 20-22, 2023, Fu-
kuoka, Japan, https://www.ic-crest.com

(C- 4.0

International Conference on Climate Resilience
and Sustainability in Tunnelling and
Underground Space

TUNNELLING ASIA 2023

22-23 November 2023, Mumbai India

https://www.tai.org.in

3

1st SLRMES Conference on Rock Mechanics for Infrastructure
and Geo-Resources Development - an ISRM Specialized Con-
ference, Colombo, Sri Lanka, December 2-7, 2023,
www.slrmes.org

GEOTEC HANOI 2023 The 5% International Conference on
Geotechnics for Sustainable Infrastructure Development, De-
cember 14-15, 2023 - Hanoi, Vietnam, https://geotechn.vn

9th International Symposium on RCC Dams and CMDs

December, 2023, Guangzhou, China, www.chincold-

smart.com/meetings/rcc2023
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ICSGE

16th International Conference on Structural
and Geotechnical Engineering
27 - 28 December 2-23, New Cairo, Egypt
https://eng.asu.edu.eg/icsge

After the rewarding success of the previous fifteen confer-
ences, the Structural Engineering Department of the Faculty
of Engineering, Ain Shams University cordially invites you to
attend the 16% International Conference on Structural and
Geotechnical Engineering (16" ICSGE) in Cairo, Egypt from
the 27™ to the 28™ of December, 2023.

The conference discussions will focus on the exchange of in-
formation and ideas, in addition to the promotion of the re-
cent development in Structural and Geotechnical Engineer-
ing. International keynote speakers will also present lectures
in different fields.

An exhibition on the stem of construction projects, products
and equipment will be held during the conference.

Conference Theme

The organizing committee invites authors to submit original
technical papers reflecting practical application and/or re-
search theories towards mega projects. Submitted papers
shall fall within the following themes:

Advanced analysis and design of structures

Advances in construction materials: research and appli-
cations

e Bridges, tunnels and tall buildings design and construc-
tion

Earthquake engineering and seismic design
Geoengineering and Geo-environmental Engineering
Project management and risk assessment
Performance based design for tall buildings
Rehabilitation and retrofitting of structures
Sustainability of structures and fire resistance
Structural health monitoring

Soil improvement techniques

Soil Dynamics: research and applications

Contact Us

Address: Faculty of Engineering, Ain Shams University
Email: asueng@eng.asu.edu.eg

o3 D

& EMTA

IEM Training Academy Sdn Bhd

it
it
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Southeast Asian Conference and Exhibition on
Tunnelling and Underground Space
2024 (SEACETUS2024)

05 - 07 March 2024, Kuala Lumpur, Malaysia
https://submit.confbay.com/conf/seacetus2024

The Tunnelling & Underground Space Technical Division of
the Institution of Engineers, Malaysia (IEM TUSTD) is hosting
the Southeast Asian Conference and Exhibition on Tunnelling
and Underground Space (SEACETUS2024) in Kuala Lumpur.
The conference will offer case studies and strategies that
demonstrate innovation, skills and best practices, and help
delegates understand the technologies and techniques guid-
ing the Tunnelling and Underground Space Development In-
dustry. A wide range of high quality scientific and technical
papers of International or Regional significance on Tunnelling
and Trenchless Technology is expected.

SEACETUS2024 conference committee would like to wel-
come interested participants to submit paper that falls within
but not limited to the topics of below:

1. Innovation in Tunnels and Tunnelling Technology

Innovation in Rock Support and Water Proofing Technol-
ogy

3. Environment Sustainability and Strategic Use of Under-
ground Space

4. Planning, Modelling, Design and Construction of Tunnels

5. Risk, Health and Safety, Contractual Practices and Project
Management of Underground Construction

6. Instrumentation and Monitoring in Underground Con-
struction

7. Conventional Tunnelling, Sprayed Concrete Use, Drill and
Blast Excavation

8. Mechanised Tunnelling and Excavation (Hard Rock, Soft
Rock and Soil)

9. Geological and Geotechnical Site Investigation and
Ground characterization

10. Stability Assessment and Ground Stabilization in Under-
ground Construction

11. Operation, Repair and Maintenance of Tunnels and Un-
derground Structures

12.Design and Installation of Mechanical and Electrical Sys-
tems for Underground Structures

13.Information Modelling in Tunnelling and Underground
Space Development

14. Projects and Case Histories
15. Others

Contact

Email: iemta@iem.org.my

Phone: +603 79582851

Address:

IEM Training Academy Sdn Bhd

(Wholly owned by The Institution of Engineers Malaysia and
formerly known as IEM Training Centre Sdn Bhd)

Wisma IEM, First Floor

No. 21, Jalan Selangor

46150 Petaling Jaya, Selangor Darul Ehsan

MALAYSIA
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7th International Conference Series on
Geotechnics, Civil Engineering and Structures
(CIGOS)
April 4-5, 2024, Ho Chi Minh City, Vietnam

Organiser: Association of Viethamese Scientists and Experts
(AVSE Global) and University of Architecture Ho Chi Minh City
(UAH)

Contact person: cigos2024@sciencesconf.org
Email: cigos2024 @sciencesconf.org
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World Tunnel Congress 2024 19 to 25, April, 2024, Shenzhen
China, www.wtc2024.cn

iCGE'24 International Conference of Geotechnical Engineer-
ing, April 25-27, 2024, Hammamet, Tunisia www.icge24.com

GEO AMERICAS 2024 5th Pan-American Conference on Geo-
synthetics Connecting State of the Art to State of Practice
April 28 - May 1, 2024, Toronto, Canada, www.geoameri-
cas2024.org

IFCEE 2024 International Foundation Congress and Equip-
ment  Expo, May 7 -10, 2024, Dallas, USA
https://web.cvent.com/event/c42dd622-dd91-409f-b249-

2738e31c9ef5/summary

8th International Conference on Earthquake Geotechnical En-
gineering (8ICEGE), 7-10 May, 2024 Osaka, Japan,
https://confit.atlas.jp/guide/event/icege8/top?lang=en

(C2 1 -0

GeoShanghai 2024

GeoShanghai International Conference 2024

May 26 - 29, 2024, Shanghai, China
www.geo-shanghai.org

GeoShanghai is a series of international conferences on ge-
otechnical engineering held in Shanghai quadrennially. The
conference was inaugurated in 2006 and was successfully
held in 2010, 2014 and 2018, with more than 1600 partici-
pants in total. Since the last conference, the geotechnical
community have witnessed many advances both in funda-
mental understandings and engineering practices. To demon-
strate the latest developments and promote collaborations in
geotechnical engineering and related fields, we launch the
5th GeoShanghai International Conference to be held in May
2024. We sincerely invite you to join in this long-anticipated
grand event!

Themes

Soil behavior

Geomechanics from micro to macro
Granular material

Rock mechanics and rock engineering
Unsaturated soil mechanics

Seepage and soil erosion
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Geohazards

Geosynthetics

in-situ testing & monitoring

Environmental geotechnics(Landfills and contaminated

soil)

e Energy geotechnics (exploitation, storage, energy piles)

o Intelligent geotechnics (sensor, big data, AI, computer vi-
sion)

e Extraterrestrial Space colonization and extraterrestrial
territory exploration

e Transportation Geotechnics (Pavement materials and

structures railroad, airfield, pipeline) Offshore geotech-

nics

Mining geotechnics

Bio-mediated and bio-inspired geotechnics

Ground improvement

Soil dynamics & earthquake engineering

Deep excavations & retaining structures

Shafts & deep foundations

Tunneling and underground constructions

Sustainability in geotechnical engineering

New frontiers in geotechnology

Case studies

Contacts

Mingliang Zhou, Ph.D

Associate Professor

Department of Geotechnical Engineering, College of Civil En-
gineering,

Tongji University, Shanghai, China

Tel: +86-13918955481

Email: geoshanghai@tongji.edu.cn

Yu Qian, Ph.D

Associate Professor

Department of Civil and Environmental Engineering
The University of South Carolina Columbia, SC 29208
Office: (803)777-8184

Email: yugian@sc.edu

2nd annual Conference on Foundation
Decarbonization and Re-use
May 28-30 2024, Amsterdam, The Netherlands
https://foundationreuse.com

The Construction Industry is contributing significantly to the
CO2 emissions, and so is the Deep Foundation Industry. With
sustainability becoming more relevant each and every
day, we, as a profession, have a role to play to reduce our
emissions. Decarbonization is the first option: more efficient
design reducing volumes of concrete or steel, and the use of
different materials with lower carbon footprint. However, this
should not be viewed as the only option available: the reuse
of existing foundations must be considered as well, and even
preferred as the most sustainable option.
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In March 2023, DFI Europe and the Geotechnical Section of
the KIVI organized a very successful 3-day conference to dis-
cuss these burning topicsin Amsterdam, The Nether-
lands. This was the occasion to share recent experiences and
good practices to raise the level of the industry in this chal-
lenging matter. The organizers want to keep the pace and
the second conference on this topic is now scheduled for May
2024, once again in Amsterdam in the beautiful KIT. The
choice of the KIT, as it was highlighted during the first edi-
tion, is driven by the fact that in 2017 the KIT launched the
SDG (Sustainable Development Goals) House. It is home to
more than 50 organizations and acts as a catalyst for sus-
tainability initiatives, as a place to meet and exchange ideas
on Sustainability.

In Amsterdam, the issue of the durability of the old timber
pile foundations and their reuse is a recurring topic of endless
debate, as was discussed already during the first edition. This
can be because the loads have increased since the structure
was first designed, as is the case with the bridges in Amster-
dam, or because a new building is constructed to replace a
structure that no longer meets the current require-
ments. This can provide insight for the many other places in
the world where this issue is getting momentum, with urban
centres being reconstructed and transformed, and the issue
is also not limited to just timber piles. How do you address
the remaining service life of steel piles that may have been
subjected to corrosion? Or how do you assess the bearing
capacity of any foundation pile, for which the original design
and construction data is no longer available?

In this second edition of the International Conference all
these aspects will be covered in four sessions that will focus
on the overall concept of foundation decarbonization and re-
use, the assessment of existing foundations, the design as-
pects associated with this topic, and finally the impact this
approach will have on the construction phase. A special focus
will be given to contractual and insurance aspects.

Topics

Session 1: The decision-making process regarding foundation
decarbonization and reuse

Session 2: The inspection and testing of existing foundations
to assess their suitability for reuse

Session 3: The design process when foundations are decar-
bonized or reused

Session 4: The construction phase when foundations are de-
carbonized or reused

Conference secretariat

All questions related to the conference should be addressed
to the Conference Secretariat:

Mrs. Angelique van Tongeren

info@foundationreuse.com

Tel. +31(0)630095962
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IS-Macau 2024 11%™ International Symposium of Geotechnical
Aspects of Underground Construction in Soft Ground, June
14-17, 2024, Macao SAR, China, https://is-macau2024.skli-
otsc.um.edu.mo
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ISC'7 7™ International Conference on Geotechnical and Geo-
physical Site Characterization “"Ground models, from big data
to engineering judgement”, June 18-21, 2024, Barcelona,
Spain, https://isc7.cimne.com

(G240

28th European Young Geotechnical Engineers,
Conference 2024
25 to 29 June 2024, Skopje, North Macedonia

Contact person: Ms. Elena Angelova
Address: Blvd. Partizanski odredi No.24,
Email: mag@gf.ukim.edu.mk

Website : https://mag.net.mk
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WCEE2024 18™ World Conference on Earthquake Engineer-
ing, June 30 - July 5, 2024, Milan, Italy, www.wcee2024.it

WCEE2024 18™ World Conference on Earthquake Engineer-
ing, June 30 - July 5, 2024, Milan, Italy, www.wcee2024.it /
Session SHR-7: When science meets industry: advances in
engineering seismology stemming from engineering practice,
olga.ktenidou@gmail.com

3 ICPE 2024 Third International Conference on Press-in En-

gineering, 3-5 July 2023, Singapore, https://2024.icpe-
ipa.org

IS Landslides 2024 International Symposium on Landslides
“Landslides across the scales: from the fundamentals to en-
gineering applications” & IS Rock Slope Stability 2024, July
7-12%, 2024, Chambéry, France, www.isl2024.com

EUROCK 2024 ISRM European Rock Mechanics Symposium
New challenges in rock mechanics and rock engineering
July 15-19, 2024, Alicante, Spain, www.eurock2024.com

ECSMGE 24 XVIII European Conference on Soil Mechanics
and Geotechnical Engineering, 26-30 August 2024, Lisbon,
Portugal, www.ecsmge-2024.com

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

o3 D
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19t Nordic Geotechnical Meeting
18th - 20" of September 2024, Géteborg, Sweden
www.ngm2024.se

The NGM ’s history goes back to 1950 when the first meeting
was held here in Sweden, in Stockholm. Since this event has
been held every 4th year with two exceptions; 1975 and
1984.

THEMES

NGM 2024 presents the following themes, with suggestions
for content. A general focus for all themes is obstacles and
potential solutions. We are looking for a wide range of
presentations and papers from all Nordic countries.

A Sustainable foundations

Energy, safety & environment
LCA/LCC

Recycling/reuse of material
Alternative materials, eg. binders
Costs for society

Social aspects

B Digitalization/Visualization
e Digital twins
e Visualization 2D/3D
® Programming and automatization
e Al

C Challenges in the future
e Climate adaptation
e Innovation
e New methods and tools
e Adaptation to future social development

D Construction in urban areas
e Groundwater impact

Mass displacement

Vibrations and noise

Source of disturbance

Logistics

E Handbooks and guidance for the practicing geo-
technical engineer
o Needs? What is missing?
e Differences between the Nordic countries
e New version of Eurocode - from code to practice

CONTACT INFORMATION

NGM2024

Sveaborgsvagen 16

S-439 73 Fjards Sweden

Tel. +46 708137773, Email ngm2024@sgf.net
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ZeAida 41


https://isc7.cimne.com/
mailto:mag@gf.ukim.edu.mk
https://mag.net.mk/
http://www.wcee2024.it/
http://www.wcee2024.it/
mailto:olga.ktenidou@gmail.com
https://2024.icpe-ipa.org/
https://2024.icpe-ipa.org/
http://www.isl2024.com/
http://www.eurock2024.com/
http://www.ecsmge-2024.com/
http://www.is-ic.org/conferences/2024-isic-international-conference
http://www.is-ic.org/conferences/2024-isic-international-conference
http://www.ngm2024.se/
mailto:ngm2024@sgf.net

ISRM International Symposium 2024 &
13™ Asian Rock Mechanics Symposium (ARMS13)

Advances in Rock Mechanics -
Infrastructure Development

22 to 27 September 2024, New Delhi, India
https://arms2024.or

On behalf of International Society for Rock Mechanics and
Rock Engineering, it is an honour for me to invite our 60 ISRM
National Groups to send delegates and their accompanying
persons to the ISRM International Symposium and 13th Asian
Rock Mechanics Symposium (ARMS13) being held from 22 to
27 September 2024 in New Delhi, the modern and vibrant
capital city of India.

The ISRM National Group of India has prepared an excellent
program in the exciting venue for the event.

Short courses and workshops are planned to be organized
prior to the symposium for professionals, to update their
knowledge about the present state-of-art, emerging trends
and case studies in the area of rock mechanics and rock en-
gineering.

I am looking forward to an exciting and memorable ISRM
event based on the successful past ISRM International Sym-
posium 2010 and 6th Asian Rock Mechanics Symposium, or-
ganized by ISRM India from 23 to 27 October 2010 at New
Delhi.

The delegates of the ISRM International Symposium will also
have the chance to participate in the Symposium on “Ad-
vances in Rock Mechanics - Infrastructure Development”,
which will focus on important topics such as advancement in
site investigations and characterization of rocks and rock
masses; application of geo-physical investigation techniques;
innovation and application of IOT in rock engineering; geo-
hazard and risk management, etc. The expected outcomes of
ISRM International Symposium in India will certainly be in-
dispensable for the global rock mechanics community.

In view of our challenge to further development of rock me-
chanics and rock engineering, addressing the problems and
challenges posed in excavation of openings in rock for mining
engineering, civil engineering and infrastructure develop-
ment projects, the deliberations of the symposium will dis-
cuss solutions to overcome these problems. I am sure that
ISRM India will arrange a high-quality technical content for
the International Symposium along with attractive social and
accompanying persons programme.

THEME
Advances in Rock Mechanics - Infrastructure Development
SUB- THEMES

1. Advancement in Site Investigations and Characterization
of Rocks & Rock Masses

2. Application of Advance Geophysical Investigation Tech-

niques

Constitutive Modelling of Rocks and Soils

4. Rock Excavation Techniques-Drilling, Blasting and Me-
chanical Cutting

5. Rock and Dump Slope Stability and Foundation Analysis

6. Rock Supports, Instrumentations and Ground Improve-
ment

w
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7. Design Methods and Analysis - Analytical and Numerical
Modelling

8. Preservation and Restoration of Ancient Monuments

9. Deep Underground Mining Methods & Instrumentation

10. Underground Space Development for Storages and other
purposes

11.Innovations and Applications of IOT in Rock Engineering

12. Structural Health Monitoring and Rehabilitation

13. Advancement in Laboratory Testing Techniques

14. Geo-hazards and Risk Management

15. Green Technologies for Zero Waste Generation and Sus-
tainable Development

16. Case Studies.

o3 O

IS-Grenoble 2024 Geomechanics from Micro to Macro, Sep-
tember 23-27, 2024, Grenoble, France, https://is-greno-
ble2024.sciencesconf.org
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5th European Conference on Physical Modelling
In Geotechnics
02 to 04 October 2024, Delft, Netherlands

Organiser: Deltares & Delft University of Technology
Contact person: Suzanne van Eekelen & Miguel Cabrera

Email: organisation.ecpomg24@gmail.com

3 D

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

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

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

o3 D
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World Tunnel Congress 2025
Tunnelling into a sustainable future — methods
and technologies
9-15 May 2025, Srockholm, Sweden

www.wtc2025.se

Welcome to Sweden, we are excited to meet all of you
in the spring of 2025

Sweden will shortly be one of the world’s first sustainable and
fossil free nations. By the year 2045, Sweden’s net green-
house gas emissions to the atmosphere will then be less than
zero! This is a work in progress and development of technol-
ogies and methods is accelerating. As we have done in the
past, we want to share our knowledge and experiences with
all of you, and gain knowledge and experiences from you,
this time by hosting the World tunnel congress 2025,
WTC2025.

More than a hundred years ago we were the cradle were new
technologies were nourished, the dynamite, effective ma-
chinery and production methods. Despite our relative small
country we are still leading the way, building one of the most
complex underground road tunnel networks, the Bypass
Stockholm. A new metro with one of the deepest under-
ground stations only accessible by elevators. And large rock
caverns to store liquid hydrogen with the purpose to produce
fossil free steel.

Sweden’s experience of underground construction dates back
more than a century. This development is sometimes re-
ferred to as being a result of good rock conditions and close
cooperation between owners, consultants, contractors and
machinery manufacturers.

Examples of early use of the underground, other than for
mining purposes, include hydroelectric power plants, traffic
tunnels and military facilities, including public shelters. The
knowledge that has been gained has during the last century
been shared with the rest of the world and then refined by all
of you.

For questions please contact
Meetagain AB
support@meetagain.se

+46 (0)8 664 58 00
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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
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Contact Person Name

Henki @degaard

Email henki.oedegaard@multiconsult.no

Telephone +47 22 94 75 00

Address C/O Fredrik Stray, TEKNA, PO box 2312 Solli, Oslo,
Norway
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21st International Conference on
Soil Mechanics and Geotechnical Engineering
14 - 19 June 2026, Vienna, Austria

Organisers: Austrian Geotechnical Society and Austrian Soci-
ety for Geomechanics

Contact person: Prof. Helmut F. Schweiger

Email: helmut.schweiger@tugraz.at

(C2 49 -0

16th International Congress on Rock Mechanics
Rock Mechanics and Rock Engineering
Across the Borders
17-23 October 2027, Seoul, Korea

Scope

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

e Fundamental rock mechanics

e Laboratory and field testing and physical modeling of rock
mass

e Analytical and numerical methods in rock mechanics and
rock engineering

e Underground excavations in civil and mining engineering
e Slope stability for rock engineering
e Rock mechanics for environmental impact

e Sustainable development for energy and mineral re-
sources

® 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

e New frontiers & innovations of rock mechanics

e Artificial Intelligence, IoT, Big data and Mobile (AICBM)
applications in rock mechanics

e Smart Mining and Digital Qil field for rock mechanics
e Rock Engineering as an appropriate technology
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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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The fathers of soil mechanics

(June 4) in 1914, Sir Alec Skempton is born in Northampton,
England. With Karl Terzaghi, he's known as one of the fathers
of soil mechanics. He delivered the 1964 Rankine Lecture and
was the 1981 recipient of the American Society of Civil Engi-

neers Terzaghi Award. Skempton was knighted in 2000. He's
shown in the photo on the left in 1946 with Rudolph Glossop
and Karl Terzaghi, and on the right in 1953 with Ralph Peck.

(Geo-Institute of ASCE, https://www.linkedin.com/com-
pany/geo-institute-of-asce/posts/?feedView=all)
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The causes of the 30 December 2020 Gjerdrum
landslide in Norway

On 30 December 2020 the Gjerdrum landslide in Norway
killed ten people. This large quick clay landslide occurred in
the early hours of the morning following a wet autumn.
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In the aftermath of the landslide public enquiry was estab-
lished, which reported on 29 September 2021. The report is
available online, in Norwegian. NK has a good summary,
again in Norwegian, but Google Translate does a good job for
those who are not well versed in that language.

The committee has determined that the trigger for the land-
slide was erosion of the banks of the stream that ran through
the landslide area, called Tistilbekken. The heavy destruction
in the area as a result of the landslide means that the exact
nature of these small slips is not clear, but it is likely that
they were associated with rainfall through a wet autumn. The
committee noted that there is evidence from aerial imagery
of high levels of erosion along the stream in the period from
2007 to 2015, which may have been associated with human
activity, such as the installation of impervious surfaces and
the removal of vegetation in the catchment.

Once an initial small failure occurred, the landslide underwent
retrogression through a series of subsequent failures. The
committee has presented this image showing the sequence
of events, which is typical for a quick clay landslide:-

{ ' . g'g;;‘i
—— Bakkant losneomrade
Antatt utbredelse
av steg O til steg 9.
Omtrentlig tidligere
bekkzlep'g i

The postulated series of retrogressive failures in the 30 De-
cember 2020 Gjerdrum landslide in Norway. Image from
the official investigation.
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Event zero was the small slips on the banks of Tistil-
bekken. Removal of the toe allowed a small landslide to de-
velop (event 1), and then the landslide retrogressed in a se-
ries of failures, eventually reaching the town.

Interestingly, the report states that:

"The committee believes that knowledge of erosion and the
risk of landslides should have led to erosion protection
measures in the lower part of Tistilbekken where the land-
slide started, which would have reduced the risk of a quick
clay landslide.”

(Dave Petley / THE LANDSLIDE BLOG, 9 June 2023,
https://blogs.agu.org/landslideblog/2023/06/09/gjerdrum-
landslide-report)
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World’s largest earthquake early warning sys-
tem announced in China

China’s Earthquake Early Warning System (EEWS), the
largest of its kind globally, has been completed, ac-
cording to an announcement by Min Yiren, the head of
the China Earthquake Administration (CEA), on June 8,
2023. The system is anticipated to be fully functional
by the end of the year, covering more than 15 000
monitoring stations, three national centers, 31 provin-
cial centers, and 173 prefectural and municipal infor-
mation release centers.

Contrary to predicting earthquakes, the EEWS detects initial
ground motions, signaling the onset of seismic activity, and
immediately relays this data to processing centers. Utilizing
advanced algorithms, the system determines the earth-
quake’s location and magnitude, enabling rapid distribution
of alerts across cities and towns. This early warning, ranging
from a few seconds to a minute, can significantly impact sur-
vival rates during earthquakes.

Wang Tun, the head of a key earthquake early warning la-
boratory in Sichuan Province, shared with Global Times,
“With an early warning of several seconds to 60 seconds, the
death toll in an earthquake can be reduced by 30%."

China has been developing an earthquake early warning sys-
tem since the 1990s and started constructing its earthquake
early warning and instant seismic intensity reporting system
in high-risk regions in 2018. The Northwestern Seismological
Journal published research in 2002 showing that a three-sec-
ond warning could reduce casualties by 14%, while a 10-sec-
ond warning could reduce casualties by 39% and a 20-second
warning could reduce casualties by 63%.

According to Yiren, the newly completed system significantly
shortens earthquake information delivery time, from a mi-
nute to mere seconds post-earthquake initiation. Alerts can
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be dispatched through various devices, including TVs, mobile
phones, and other warning terminals.

Some quake-prone areas such as southwest China’s Sichuan
and Yunan provinces, north China’s Beijing and Tianjin mu-
nicipalities, Hebei Province, and east China’s Fujian Province
have already begun trial operations for public early warning
services. Yiren emphasized that the system has tackled sev-
eral technical challenges, including multi-network integration
and the ability to release information to a massive user base
within one second.

Featured image credit: The Watchers (stock)
(THE WATCHERS, Monday, June 12, 2023, https://watch-

ers.news/2023/06/12/worlds-largest-earthquake-early-
warning-system-announced-in-chin/)
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Millennium Tower: Engineer says $100 million
fix has improved S.F. building’s famous lean

J.K. Dineen

All 18 of the concrete piles meant to stabilize San Francisco’s
famously leaning and sinking Millennium Tower have now

been driven into bedrock, completing the $100 million fix of
the luxury condo high-rise, according to the engineer over-
seeing the project.

The Millennium Tower was one of the premier residences in
the city before engineers found that it had sunk 18 inches
and was leaning 14 inches to the west (Noah Berger/Special
to The Chronicle)

All 18 of the concrete piles meant to stabilize San Francisco’s
famously leaning and sinking Millennium Tower have now
been driven into bedrock, completing the $100 million fix of
the luxury condo high-rise, according to the engineer over-
seeing the project.

On Monday, project engineer Ronald Hamburger said the en-
gineering upgrade to stop the building from tilting and sinking
has “succeeded” after the 18 piles were sent 275 feet below
the street.

Each pile is designed to support 1 million pounds of weight —
which means the new perimeter pile system has shifted a
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total of 18 million pounds off of the tower’s original founda-
tion, relieving stress on soils that have compressed beneath
the building.

Hamburger said the analysis of the foundation shows recov-
ery of nearly 1 inch of tilt following the final load transfer. He
said he expects the building will “continue to experience sig-
nificant recovery of the tilting that has occurred following the
final load transfer.”

Millennium Tower, completed in 2009, went from being the
city’s poshest condo tower to a symbol of the excesses of the
city’s tech gold rush five years later when it was revealed that
the building was leaning 24 inches to the west and 7.9 inches
to the north.

While the tower’s tilt may have partially been caused by “de-
watering” that had taken place during the construction of the
Transbay transit terminal next door, most engineers agreed
that the piles of the heavy concrete tower’s foundation should
have been driven all the way to bedrock.

The work has been overseen by the Department of Building
Inspection and an independent panel of experts hired by the
city. That panel — the Engineering Design Review Team —
was charged with ensuring that the building remained safe
for occupancy throughout the construction period, and that
the retrofit conformed to the applicable building code require-
ments and approved construction documents. The tower’s
HOA has contracted with a surveyor to monitor the building’s
performance over the next decade.

“We will be monitoring it continually for the next 10 years,”
said Hamburger.

Millennium Tower Condo Association President Howard Dick-
stein said he is confident the “engineering upgrade will re-
store our building’s reputation and the value of condomini-
ums while putting to rest any lingering questions about the
Tower’s stability.”

Over the next few months, construction workers will restore
the Muni lines, pour new sidewalks and plant new trees —
red maples, water gums, and Brisbane boxes — along
Fremont and Mission streets. That work will be completed by
the end of August.

“As an independent team of engineering experts concluded,
this is an effective and practical approach to the settlement
and tilting issues, and it preserves and enhances the build-
ing’s safety,” Hamburger said. “The fact that the building is
responding positively and has stopped settling and is begin-
ning to recover its tilt is very satisfying.”

Hamburger said he doesn’t see any more sinking towers —
at least in San Francisco’s Financial District. “"San Francisco
is pretty much requiring that new buildings in the area go to
bedrock,” he said.

(San Francisco Chronicle, June 21, 2023,
https://www.sfchronicle.com/sf/article/millennium-tower-
lean-repair-18162030.php)
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200 new geotechnical investigation and design
software added to DCOdes
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The main resource hub for software, codes and
scripts used in Design, Construction and Operation
(DCO) of infrastructure and environmental protection.

Two hundred new software regarding geotechnical design
and investigation, many of which are available for free, have
been added to DCOdes.

Dco

https://www.dcodes.io

They include solutions for data management, site and labor-
atory investigation, shallow and deep foundation design, ge-
otechnical earthquake engineering and more.

You can explore the full geotechnical engineering software
and script list here.

June 28 2023
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Artificial Intelligence and Human-Induced
Seismicity: Initial Observations of ChatGPT

Miles P. Wilson, Gillian R. Foulger, Maxwell W.
Wilkinson, Jon G. Gluyas, Najwa Mhana, Timur Tezel

Abstract

Freely available artificial intelligence (AI) tools, such as the
Chat Generative Pre-trained Transformer (ChatGPT), offer an
alternative method to online search engines for scientific re-
sults and opinions to be automatically collated into concise
summary prose. We applied this approach to human-induced
seismicity by asking ChatGPT common, earthquake-related
questions before asking questions about natural, induced,
and debated earthquakes. ChatGPT provided rudimentary
descriptive distinction between natural and induced seismic-
ity, and for clear-cut cases of each type provided a response
giving the scientific consensus. For debated cases, a natural
origin was implied by responses focusing on fault rupture and
tectonic setting. The inclusion of the word “induced” in the
question phrasing led to discussion on possible induced ori-
gins, but not all response information was consistent with our
knowledge of the scientific literature. ChatGPT did not pro-
vide an answer to a case more recent than its training data.
For most questions, ChatGPT tended to include irrelevant in-
formation to increase response length. Online AI tools could
become a mainstream technology, particularly for nonspe-
cialists, to obtain concise summaries of published science.
However, it is important to recognize the limitations of the
current technologies, particularly sensitivity to question
wording and inability to correctly reference scientific mate-
rial, especially where a definitive answer does not yet exist
to the question asked.

Seismological Research Letters (2023),
https://doi.org/10.1785/0220230112

(June 13, 2023, https://pubs.geoscience-
world.org/ssa/srl/article-ab-
stract/doi/10.1785/0220230112/623998/Artificial-Intelli-
gence-and-Human-Induced?redirectedFrom=fulltext)
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AI could help refine tsunami early warning sys-
tems

Sarah Derouin, Ph.D.

The potentially dire effects of rumbling, underwater earth-
quakes are constant threats to many coastal communities.
Even earthquakes that occur far from shore can produce
deadly tsunamis that can wreck seaside cities, devastating
buildings and killing thousands.
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The risk of a tsunami forming is related to the characteristics
of underwater earthquakes and how their displacement rip-
ples outward. Collecting and analyzing information about
earthquakes — from land or sea sensors — in real time is the
key to calculating tsunami risks. These data are used for early
warning systems that are crucial for coastal areas at risk of
waves.

New research in Physics of Fluids shows the possibility of get-
ting real-time earthquake information from underwater sen-
sors to add more information to risk calculations. The re-
searchers tested how hydrophones can pick up the unique
acoustic radiation — that is, sound — from earthquakes.
From these data, the team used artificial-intelligence-in-
formed models to parse out the earthquake characteristics —
including fault shape and slip type, uplift speed, and duration
of shaking — which influence the size of tsunamis.

The researchers see their approach as another tool in tsu-
nami forecasting and risk mitigation for coastal regions.

Careful monitoring

Although tsunamis can be triggered by landslides and vol-
canic eruptions, the vast majority of large waves are trig-
gered by underwater faults that displace the water above.
When the ocean crust suddenly ruptures, a rippling wave can
spread across oceans, inundating coastlines thousands of kil-
ometers away.

“Tsunamis can be highly destructive, causing huge loss of
lives and devastating coastal areas,” says Bernabe Gomez,
Ph.D. and co-author of the new paper. He notes that under-
standing the nature of an earthquake is crucial for assessing
the potential and characteristics of a tsunami. It is also im-
portant in order to issue early warnings and give ample time
for evacuations.

Currently, forecasting tsunami risks is an iterative process
that takes place over minutes to hours. “What we typically
have to do is put out a forecast within five minutes based on
seismic information alone. Then as we get more information
and more sensors start to report, we're continually updating
that forecast and making it more accurate,” explains Chris-
topher Moore, the deputy director of the National Oceanic and
Atmospheric Administration’s Center for Tsunami Research.
(Moore was not involved in the research.)

MAA — TSUNAML

Deep-Ocean Assessment and Reporting of Tsunamis buoys
are stationed all around the world, but especially in the
seismically active Pacific Ocean. These sensors are real-time
tsunami monitoring systems and play a critical role in tsu-
nami forecasting. (Image courtesy of NOAA National Data
Buoy Center)
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Sensors can be on land (seismometers), circling the globe
(global navigation satellite system), or on the ocean (Deep-
Ocean Assessment and Reporting of Tsunamis buoys). The
DART buoy array is a set of floating sensors placed around
the world but is heavily concentrated within the seismically
active Pacific Ocean region.

Moore explains that while DART gives highly accurate infor-
mation, the sensors are expensive to place and maintain and
as such are only placed in the most critical regions. “We've
done our best to optimize DART buoy placement, according
to not only where earthquakes occur, but where people live,”
he says. But the distance of the buoys from some earthquake
epicenters means there can be a lag in new information of
10-90 minutes after an earthquake.

“We're continually trying to find new sensors to slot in be-
tween the time where we have seismic information and when
we have that highly accurate DART buoy information,” says
Moore. This can include GNSS information, disruptions in
communication cables, or even hydrophones.

Hydrophones, like this one being lowered into the North At-
lantic Ocean, listen to ocean sounds like whale songs or un-
derwater explosions. New research recommends using hy-
drophones to listen for earthquake sounds to help with tsu-
nami warnings. (Dave Mellinger/Oregon State University,
Wikimedia)

Hydrophones are placed on the ocean floor and can detect
sounds from all sorts of activities, from underwater eruptions
to bomb testing to earthquakes. These sound waves, also
called acoustic-gravity waves, travel at the speed of sound
(1,500 m per second in seawater) and can often play off the
ocean floor, doubling their speed.

“Sound carries information about the originating source, and
its pressure field can be recorded at distant locations, even
thousands of kilometers away from the source,” says Gomez.
“They carry information about the earthquake’s characteris-
tics and can be recorded by hydrophones in the far field.”

Listening to earthquakes

Gomez and co-author Usama Kadri wanted to see if the sound
signatures from different fault ruptures could be parsed out
using machine learning algorithms. They looked at four tsu-
nami scenarios that occurred within the Pacific Ocean. Their
sample scenarios were limited by the availability of hydro-
phone recordings.

“From the available Comprehensive Nuclear-Test-Ban Treaty
Organization database, which is managed by the Interna-
tional Monitoring System, we chose about 200 earthquakes
in geographic locations with minimum noise,” says Gomez.
They used those historical data to train the machine learning
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algorithms to classify the type and magnitude of earth-
quakes. This training allowed the team to back-calculate how
acoustic waves could be used to present details of earth-
quakes’ characteristics, including size, uplift speed, and du-
ration.

Gomez says the approach was successful in creating a de-
scription of an earthquake in almost real time with extremely
low computational efforts. “However, there are still some dis-
crepancies between the retrieved effective characteristics
and the actual ones,” he says, adding that there are improve-
ments that could be made to the modeling inputs. Gomez
also notes that the “use of more data in the artificial intelli-
gence training could decrease the associated uncertainties.”

“My first response is this is definitely a novel thing and a new
technology,” says Yong Wei, Ph.D., ocean engineer re-
searcher at the University of Washington and NOAA affiliate,
who was not involved in the study. He adds that while the
method is something to explore in the future, there should
be more development of AI algorithms.

“When comparing their prediction with the DART measure-
ments, you can see there are some discrepancies,” notes
Wei. He says that these differences are likely because of how
the researchers trained their model. "They mentioned they
used about 201 events — maybe that's not enough. Usually,
when you do Al, you need a lot of data to train your model.
When you don't have enough data, then your model accuracy
will drop.”

Moore says this research paper is trying to use an Al tech-
nique that could be used for the entire ocean. In contrast, he
notes that NOAA Tsunami Research Center researchers have
also been working on AI modeling in the Pacific Northwest.
They have had some success, but he said it was because of
a massive effort on a small area of coastline.

“It took the efforts of several seismologists to come up with
a database of possible solutions, a data scientist and mathe-
matician to train an AI model, Yong Wei to do modeling for
all of those thousands of runs,” says Moore. “It's very prom-
ising results, and it's super exciting work — and it's just a
drop in the bucket.”

Hydrophones and early warning

“Artificial intelligence can play a prominent role in the classi-
fication of earthquake types,” Gomez says. “In combination
with state-of-the-art acoustic-gravity wave technology, we
can have a more reliable real-time tsunami warning system.”

“This work is part of a larger project aiming at enhancing
warning systems from natural hazards,” says Gomez. “The
nature of the developed technology is complementary, and
as such we look forward to collaborating and complementing
experts on further enhancing the system.”

The method has the potential to be an innovative tool in tsu-
nami forecasting, say Wei and Moore.

“We have hope that AI will lend itself to solve some of the
problems we have in characterizing a tsunami generated
from something like a landslide or a volcano,” says Moore.
Because these natural events do not have associated earth-
quakes, he says it is harder to characterize the location and
size of a tsunami that might be generated.

Hydrophones and Al modeling could be useful tools in the
development of tsunami warning systems. "We all know that
new technology needs time to evolve,” Wei says. "I think this
technology has a great potential to be implemented in the
future system.”
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(Civil Engineering Online / 6/22/2023,
https://www.asce.org/publications-and-news/civil-engineer-
ing-source/civil-engineering-magazine/article/2023/06/ai-
could-help-refine-tsunami-early-warning-systems)

(G240

Landslide Induced Tsunami Hazard at Volca-
noes: the Case of Santorini

Ocal Necmioglu, Mohammad Heidarzadeh, Georgios E.
Vougioukalakis & Jacopo Selva

Abstract

The destructive tsunami on 22 December 2018 due to the
flank collapse of the Anak Krakatau volcano was a bitter re-
minder of large tsunami risks and of the shortcomings of the
existing tsunami warning systems for atypical sources (tsu-
namis generated by non-seismic and complex sources). In

the Mediterranean, several tsunamis were generated by land-
slides associated with volcanic systems in the past. The vol-
canic unrest experienced in 2011-2012 on the Santorini vol-
canic island in the Southern Aegean Sea pointed out the need
to identify and quantify tsunami hazard and risk due to pos-
sible flank instability which may be triggered as a result of
volcanic unrest or nearby seismotectonic activities. Inspired
from this need, in this study we examined three possible
landslide scenarios in Santorini Island with tsunamigenic po-
tential. The results show that the scenarios considered in our
study are able to generate significant local tsunamis impact-
ing Santorini and the nearby islands, as well as producing
significant impact along the coasts of the Southern Aegean
Sea. While maximum tsunami amplitudes/arrival time ranges
are 1.2 m/30-90 min for locations in the Greek-Turkish
coasts in the far field, they are in the order of 60 m/1-2 min
for some locations at the Santorini Island. The extreme tsu-
nami amplitudes and short arrival times for locations inside
the Santorini Island is @ major challenge in terms of tsunami
hazard warning and mitigation. As an effort to address this
challenge, a discussion on the requirements for local tsunami
warning system addressing atypical sources in the context of
multi-hazard disaster risk reduction is also provided.

Necmioglu, Heidarzadeh, Vougioukalakis & Selva (2023)
Pure and Applied Geophysics, https://doi.org/10.1007/500024-023-03252-8
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ENAIA®EPONTA -
FEQAOrIIA

Is Africa splitting into two continents?

Charles Q. Choi

Will the East African Rift split the continent and create a new
ocean, or will it fizzle out?

The East African Rift is a network of valleys that stretches

from the Red Sea to Mozambique. Here, we see cultivated

fields in the Rift Valley of Ethiopia. (Image credit: LuCaAr
via Getty Images)

A giant rift is slowly tearing Africa, the second-largest conti-
nent, apart. This depression — known as the East African Rift
— is a network of valleys that stretches about 2,175 miles
(3,500 kilometers) long, from the Red Sea to Mozambique,
according to the Geological Society of London.

So will Africa rip apart completely, and if so, when will it split?
To answer this question, let's look at the region's tectonic
plates, the outer parts of the planet's surface that can collide
with each other, making mountains, or pull apart, creating
vast basins.

Along this colossal tear in eastern Africa, the Somalian tec-
tonic plate is pulling eastward from the larger, older part of
the continent, the Nubian tectonic plate, according to NASA's
Earth Observatory. (The Somalian plate is also known as the
Somali plate, and the Nubian plate is also sometimes called
the African plate.)

The Somalian and Nubian plates are also separating from the
Arabian plate in the north. These plates intersect in the Afar
region of Ethiopia, creating a Y-shaped rift system, the Geo-
logical Society of London noted.

A slow break

The East African Rift started forming about 35 million years
ago between Arabia and the Horn of Africa in the eastern part
of the continent, Cynthia Ebinger, chair of geology at Tulane
University in New Orleans and a science adviser to the U.S.
State Department's Bureau of African Affairs, told Live Sci-
ence. This rifting extended southward over time, reaching
northern Kenya by 25 million years ago.

The rift consists of two broadly parallel sets of fractures in
Earth's crust. The eastern rift passes through Ethiopia and
Kenya, while the western rift runs in an arc from Uganda to
Malawi, the Geological Society of London noted. The eastern
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branch is arid, while the western branch lies on the border of
the Congolese rainforest, according to NASA's Earth Obser-
vatory.

The existence of the eastern and western rifts and the dis-
covery of offshore zones of earthquakes and volcanoes indi-
cate that Africa is slowly opening along several lines, which
together amount to more than 0.25 inch (6.35 millimeters)
per year, Ebinger said.

"The rifting right now is very slow, about the rate that one's
toenails grow," Ken Macdonald, a distinguished professor
emeritus of Earth science at the University of California,
Santa Barbara, told Live Science.

AFRICA
AFRICAN
DA PLATE
ufmm (Nubian)
ATLANTIC .
OCEAN I / N
= MAZATAZOAN
L}
A1
R A Y
i = PLATE
A ¢
v \ f) (Somalian)
Wha!
\ \‘ “ EXPLANATION
A
““ x ; yphuhou\danns
) # 4 ¥ castAfrican
. - 4y RftZone

A map showing tectonic plate boundaries (gray) as well as
the East African Rift zone (dotted lines). (Image credit: U.S.
Geological survey)

The East African Rift most likely formed because of heat flow-
ing up from the asthenosphere — the hotter, weaker, upper
part of Earth's mantle — between Kenya and Ethiopia, ac-
cording to the Geological Society of London. This heat caused
the overlying crust to expand and rise, leading to stretching
and fracturing of the brittle continental rock. This led to sub-
stantial volcanic activity, including the formation of Mount
Kilimanjaro, the highest mountain in Africa, NASA's Earth Ob-
servatory noted.

If Africa does rip apart, there are different ideas for how that
might happen. One scenario has most of the Somalian plate
separating from the rest of the African continent, with a sea
forming between them. This new landmass would include So-
malia, Eritrea, Djibouti, and the eastern parts of Ethiopia,
Kenya, Tanzania and Mozambique, Ebinger said. "Another
scenario has only eastern Tanzania and Mozambique sepa-
rating," Ebinger noted.

If the African continent does rupture, "the rift in Ethiopia and
Kenya may split to create a Somali plate in the next 1 million
to 5 million years," Ebinger said.

However, Africa may not split in two. The geological forces
driving the rifting might prove too slow to separate the So-
malian and Nubian plates, Ebinger said. One notable example
of a failed rift elsewhere on the globe is the Midcontinent Rift,
which curves for about 1,900 miles (3,000 km) across the
Upper Midwest of North America, according to a 2022 review
in the journal GSA Today.

"Failed rifts mark continental landmasses worldwide,"
Ebinger said.
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The eastern branch of the East African Rift is a failed rift,
according to the Geological Society of London. However, the
western branch is still active.

"What we do not know is if this rifting will continue on its
present pace to eventually open up an ocean basin, like the
Red Sea, and then later to something much larger, like a
small version of the Atlantic Ocean," Macdonald said. "Or
might it speed up and get there more quickly? Or it might
stall out?"

(LIVESCIENCE / 16 June 2023, https://www.livesci-
ence.com/planet-earth/geology/is-africa-splitting-into-two-
continents)

(G248 -0

Mava@pikavikn opoyEVEIa

H Mava@pikavikr opoyEvela ATAV Kid OEIpa ano PEYAAEG veo-
nNPpwTePolWIKEG OPOYEVEIG EKONAWOEIC Nou apopolaoav Tn dia-
HOppwon Twv unepnnelpwv Gondwana kal Pannotia nepinou
600 ekaToppUpia xpdvia npiv. AuTr n opoyEvela gival eniong
yvwaTtn wg Mav-FovrBav n ZaAvravikr Opoyéveia.

H Mava@pikavikrn opoyeveia kal n opoyévela Tou Grenville
gival Ta peyaAUTepa yVwaoTa GUGTAKATA opoyoviwv otn .

To aBpoiopa Tou NRelpwTIKOU pAoioU nou oxnuatileTal atnv
Mavaepikavikn opoyeveia kal Tnv opoyeveia Grenville kabi-
otd 10 NeonpwTtepolwikd TNV nepiodo TNG 1oTopiag TG 'ng
nou £Xel Napayel Tov HEYaAUTEPO NNEIPWTIKO PAOIO.

Archean
Meso-proterozoic
@ nNeo-proterozoic

(LEARN Geology, https://www.face-
book.com/groups/1090462624321556/user/100087527913
755)
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ENAIA®EPONTA -
NMEPIBAAAON

O1 névTe neploxég otnv EAAGda nou Kivduvelouv
HE «kaTtapubion»

H kAipaTikn aAAayn angiA€i NEVTE NgPIOXEG OTNV
EAAGSa - AvTigeTwnifouv kivduvo kataBuiong

Tov Kwdwva Tou KIvEUVoU KpoUouV ol £101KOi YIa NEVTE NEPIO-
XEC TNG EANGDaAg mou kivduvelouv Pe «kaTaBubion» PEoa oTig
£NOPEVEG OEKAETIEG.

MIA®VTAC oc ekdNAwaon e BEpa To nepIBAAAov, ol ENICTAMO-
veg e€enepwav onpa Kivouvou yia ATTikr, ©sooalovikn, MNe-
Aonovvnoo, KpnAtn kal Awdekavnoa, nou BswpolvTtal wg «nio
€UAAWTEG» Og KivOuvo kaTaBuBiong av dev AngBolv kal ano-
dWOOUV PETPA AVTIMETOMIONG TWV EMNINTOOLWY TNG KAIHATI-
KNG aAAayng.

«AIanNIOTOVOUNE NWE TPINAACIACTAKAV TA akpaia kai opodpd
Kaipika qaivopeva otn Osooalovikn, oc oxéon WE Ta npon-
yoUueva Xpovia Kal ol CUVENEIEG TOUG €EAITIAC TNG KAINATIKAG
aAAayng, aAAd kai eEaitiag Twv avBpwnoyevwyv napedpacewy
Kal TNG avunap&iag Twv avTinANPPUPIKOV HETPWV>» EMICHNAVE
0 HETEWPOAOYOC MixaAng ZioUTag, otnv ekdnAwaon Tou TEE/
TKM yia Tnv Maykoopia Hugpa NepiBaAlovTog e Bpa: «KAI-
gaTikn AAayn - Emintwosig otnv MNapdkTia Zovn - AvVTInAnu-
HUpIkn Bwpdkion Oecoalovikng». Toviog, 8, Nwg «av diaTn-
pnBoUV ol onuUEPIVEG OUVONKeG, JE BAon To NiBavoTepo oeva-
plo NPoBAENETAl va eJPavicbouVv anod NEVTE WG OKTW MANH-
HUpIKG €nglc0dia ava £€Tog aTnV nepIoxn TNG OeooaAovikng
TNV npooexn dekaeTia, 2023-33».

MaAidTepa, onwg eing, akpaia @aivopeva ouveRaivav pia Pe
dU0 QOopEG To XpOVO, IoWG Kal kayia, evw Ta TEAeuTaia xpovia
€XOUHE €EI Ue enTa TETOIA €NEIoOdIa Pe PHEYAANG EKTAONG €Mi-
dpdaoceig atn Osooalovikn. To PuUOIKO Kal aoTIkO nePIBAAAov
EXEI YiVEI NOAU EUAAWTO OTIG PUOIKEG KATAOTPOPEG KAl OTA EV-
TOova Kalpikd @aivopeva HE AnOTEAEOHA va E€XOUME ouyxvd
NANPPUPIKA Qaivopeva, KaTtoAiobniaoeig, aAAoIWaEIG TOU NePI-
BaAAovTOG OTIG NAPAKTIEG NEPIOXEG, ONOU EVTONI{OUHE onuav-
TIKA di1aBpwon.

Tnv €kdNAWON CUVTOVIOE 0 ENIKEPAANG TNG Alapkoug Opadag
Epyaciag ®uoik®v, TEXVOAOYIK®V Kal GAAwV KataoTpopwv
Tou TEE/TKM, MoAITIKOG Mnxavikog BaoiAng Aekidng. XaipeTi-
Covtag, Tnv ekdnAwon o Mpodedpog Tou TEE/TKM, Mwpyog
ToakoUWNG, unoypduuioe nwg n S1dBpwaon Twv akT®v eivai
€va B¢gpa nou paAlov npoo@arta Eekivnoe va anacyoAei He
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TOON £vTacon TNV €NIGTNHOVIKN KOIVOTNTA, KABWC 0TO HEAAOV
AavapeVvETal va eNNPeAcel 0 GNUAvTIKO BABUO TNV OIKOVOMIKN
dpacTnpIoTNTA. YNoypduuioe, de, Tov pOAO TOU nIPeEANTNpPioU
oTNV UNOBOAN NPOTACEWV KAl OTNV MPOTPOMNN TAxeiag Anwng
METPWV Nou Ba anogoBrioouv Toug KIvEUVOUG and TIG EKTIN®-
MEVEG ENINTWOEIG.

O avTinepipepeidpyxng Texvikwv ‘Epywv Tng Mepipépeiag Kev-
TpIKNAG Makedoviag kal npwnv npoedpog Tou TEE/TKM, Napig
MniAAIGG, KaTa Tov XAIPETIOUO — €K PEPOUG Kal Tou lMepipe-
peiapxn, AnooTtohou TUTUK®WOTA — AAAG Kal KaTd Tnv lonyn-
on Tou, unoypdauuioe nw¢ n MKM éxel Adn OUCTAOE!
napaTtnpenTipio TnG €EEAIENG Tou aivopévou Tng diaBpwaong
TOV AKTOV.

«MpoKeITal yia kAT nou nNavra ouveRaive. H akToypapun on-
Hepa dev €xel Kapia oX€an HE AuTr MOU UMMNPXE NpIV EKATOV-
TAdeg Xpovia. SnAuepa OPWC, Kal aTo APeTo WEAAOV, oI ENINTW-
o€IG KaTaypdgovTal kal Ba gival noAU peyaAlTepeg, AOYyw Tng
Hop®N¢ kal Tng évracng Tng avBpwnivng dpaotnpldTnTags» u-
NoypAuMIoE Kal Onueiwoe OTI «UNApPXEl acAPEIA Yid TO MOIOG
€ival o pop£acg nou é€xel eublvn yia Tnv dlaxeipion Kal avTihe-
TOMION TOU (QAIVOUEVOU», eV «gival NOAUG 0 anaiToUPEVOG
XPOVOC WPIiNavong OXETIKWV £PYWV, A@oU hia JEAETN AKTOMN -
XaVIKNG Unopei va xpelaoTei £wg Tpia xpdvia, yeyovog nou ai-
youpa Xpnlel VOUOBETIKAG pUBNIGNG».

Se OTI apopd aTa avTINANUUUPIKA €pya, o K. MniAAiag Tovioe
nwg, «kKaAa sival Ta master plan nou katapTioups, aAAa Ba
npénel va ouvodelovTtal and Toug avTioTolXxoug ndpoug Kai
OIKOVOMIKOUG, aAAd kal and nAeupdg enioTnuovikoU duvaui-
KoU» kal NpooBede Nnwg o €EENIEN BpiokovTal and To Ynoup-
yeio Ynodopwv kai Tnv MKM 16 £pya Kal JEAETEG NoU apopouv
TRV avTINANUUUPIKA Bwpdakion TG ©saaaAovikng, evm €Xouv
unoBANnBei NpoTAcseIg yia 15 vEEg PEAETEG.

Tnv avaykn yia ageon ANWn PETPWV onueiwos Kal o AvTidn-
papxog Texvikwv 'Epywv Tou ARpou Otgooalovikng Egpaip
KupiZidng, xaipeTiCovTag TNV ekdNAWON Kal €K JEPOUG Tou An-
papxou, KwvaoravTivou Z€pBa. O idiog onueiwos nwg o Afpog
€XEl KATABEOEI APKETEG NPOTACEIG, 131aiTEpa o OTI aPopd TN
dlaxeipion Twv peUATWY, €va BEua nou €xel dnUIOUPYROE
noAAG adi£€oda, a®ou peEXp! To 1990 Ta pEpaTta BswpolvTtav
KATaAANAG yia TN XwpoBETNON KATAGKEUMV YIA KOIVWPEAEIC
oKomnoug.

O1 nepIoXEG HE HEYAAUTEPO Kivduvo kaTtaBubiong

Je kAOe nepinTwon, n EAAGda cUPPWva Pe Ta oupnepdopara
NG ekdNAWONG, avTINeETWNICEl Kivouvo «kaTaBubiong» onuav-
TIKQOV THNUATOV TNG AKTOYPAPMHNG O OIAPOPEG NEPIOXEG
(ATTIKR, ©gooalovikn, MeAonodvvnoog, Kpntn, Awdekdvnaoa,
K.a.) HEoa OTIG ENOPEVEG DEKAETIEG — UE TO AVTIOTOIXO KOOTOG
yla TNV OIKOVOWid Kal yia TIG TONIKEG KOIVWVIEG — av dev Ang-
Bouv kal anod®OooUV HETPA AVTIHETWMIONG TWV EMNINTOOEWV
TNG KAIMATIKNG aAAaynG.
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Ava@epOHEVOG OTIG KATAYEYPAPHUEVEG AAAA KAl OTIG EKTIPNTEIG
y1a HEAAOVTIKEG ENINTWOEIG TNG KAIMATIKAG AAAAYNG, 0 MeTew-
poAdYoG k. MixaAng ZioUTag nepieypawe pia Osgoalovikn He
MEYAAEG ekTAOEIG NEPIE TOU ONUEPIVOU AéATa Tou AElou, Bubi-
OMEVEG anod Tnv avodo Tng oTdbung Tng BadAacoag os Babog
50-100 eTwv, aAAd kal Tnv nAateia ApioToTEAOUG TNG Ogooa-
Aovikng, BuBiopévn PEXP! Kal TO UWoG TNG 0doU TOoIHIoKN.

H npoogaTtn ¢ékBeon Tou OHE, o k. Z10UTag TOVIOE NWG avedel-
€ Ta €ENG: «Ta akpaia Kaipika @aivopeva kai n avpwnoye-
VNG KAIMATIKR aAAayn Ta TeAeuTaia 50 xpovia, aToixioav Tn
Cwn o€ dU0 €kaTOP. avBpwNoOUG Ki €XOUV NPOEevRoel InNUIEG
4,3 Tpio. SoA. Tnv nepiodo 1976-21. ZTnv nepiodo 1976-21
onpelwdnkav 11.778 peyAAeG KATAOTPOPEG €EQITIAG TNG KAI-
paTikng aAhayng. =tn dieTia 2020-21 o1 BAvaTol NouU NPOKAN-
Onkav and akpaia kaipika ¢aivoueva nTav 22.607 g€ Nayko-
opio eninedo, aAAa Ba ATav yUpw oTig 50.000 av dev unnpxav
ol £ykalpeg nposidonolnaelg, nou owlouv {WEC».

0 id10g TOVIOE NWwg, NeEPICoOTEPO anod 1o 90% Twv BavaTwy a-
no Ta QaivOPeEVa auTa ouvEBnaav oTIC PTWXOTEPEG, avanTuo-
OOMEVEG XWPEG. OI NAOUTIEG XWPEC £XOUV MANYEi NEPIOTOTEPO
OF OIKOVOMIKEG, VOUIONATIKEG {nuIEG. O1 BavaTol peimvovTal,
aAAQ Ol OIKOVOUIKEG EMINTWOEIG ANO KATAOTPOMEG MOU OXETI-
fovTal WE TIG KaIpIKEG OUVONKEG £xouv ekToEeuBei oTa uywn. OI
OIKOVOUIKEG anwAeleg eixav 7nAaciaoTei and 1o 1970 £€wg To
2019, au€avopeveg ano 49 ekatol. SoA. TNV nUEpa oTtn deka-
€Tia 1970-80 og 383 ekaTou. doA. TNV NUépa otnv TeAeuTaia
dekaeTia 2010-20.

O K. Z100Tag cupnAnpwae oTl, «O1 UNOJONEG ONWG Ol aywyoi
anoppong Twv OPBPIWV UBATWY NTAV OXEDIAOUEVEG YIa MIKPO-
TEPEC MOCOTNTEG vVEPOU aAAG Kal MANBuopolU Pe anoTEAeoua
nAgov va eival avenapkeig. MNpénel aueoa va yivouv Ta ana-
paitnTa €pya aAAa kai va XpnoigonoinBolv véa TeXVOAOYIKA
MEoa kal €ykalpeg nposidonolnasig nou owlouv {wEG WATE va
anoTpEnovTal ol Kivduvol va Xaooupe avlpwniveg {weG» uno-
YPAUUIOE.

Suvayeppog yia AZi0, NMepaia, Enavoun kal agpodpoyio
«Makedovia>»

O KaBnynTAg Tou TurApatog Aypovouwy kal Tonoypagwy Mn-
Xavikwv Tou AN MNwpyog BEpyog, napouaiace Tn peBodolo-
yia kai gToixeia Tou NapatnpnTnpiou TnG Nepipépeiag KevTpi-
KNG Makedoviag, nou NEOW TNG ENEEEPYATIAG YEWXWPIKWY KAl
AWV dedopévwv eNIBERAIOVOUV TIG EKTIMNOEIC YIA TOV Kiv-
duvOo HEAAOVTIKNG KATaBUBIONG NEPIOXWV TNG AKTOYPAMMNAG.
'Onwg €ine N0 OUYKeEKpPIYEVA, «n neploxn Tou A&ioU, Kabwg
Kal ol NapakTIeG NEPIOXES TNG Mepaiag, Tng Enavopng kai Tou
agpodpopiou «Makedovia» KIvOUVEUOUV and EVTOVEG NANKKU-
pPEC 0TO HEAAOV>». O id10G METAEU TWV NPOTEIVOUEVWV HETPWV
nap€PPaoncg, avepepe TNV avaykn véac noAeodopIKNC VOUO-
Beoiag pe enavegETaon TWV XPNOEWV yNG OTIG NAPAKTIEG NE-
PIOXEC, METPA YIA TNV ANOKATACTACN MAPAKTIWV OIKOTONWV
Kal VEOUG KWAIKEG Kal KavoviopoUg yia TNV KaTaoKeur unodo-
MV, NOU va avTexouv oTnv napdkria diaBpwon kal ota KuU-
HaTa TWV Katayidwv.

O HEAETNTAG AKTOUNXAVIK®WV - AIMEVIK®V - YOpauAlikwv 'Ep-
ywv, AvTwvio¢ BaAoapidng, napouciace di1agopa HOVTEAA
NPOCOUOIWOEWY HETPWV MPOOTACIAC NApAaKTIWV MEPIOXWY,
EVW® AVA@PEPOPEVOC OTIG ENINTWOEIC TNG KAIMATIKNG aAAAyng
ONMEIWOE NWG «N YEVIKN HOPPOdUVANIKN Taon eEENIEEWC TWV
AKTWV 0€ ouvduaopd Pe TNV avodo TNG oTadung TnG 8alacoag
06a pnopoloe va agavioel TIG YIoEC auPWOEIC Napalieg nayko-
OMiWG MEXP! TO TEAOC TOU alwva», VW avTiBeTa «n aiodntn
deiwon Twv agpiwv Tou Beppoknniou Ba pnopoUds va ano-
pelwoel katd 40% Tnv TAON UNOXWPNOEWC TWV AKTOYPAM-
MOV,

O MpoioTduevog Tng AleuBuvong =TpaTnyikoU Zxediaopuou,
'Epywv kal AvanTtugng tng EYA® AAEEavOpog MevTeG, napou-
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oiage Tig npoondbeieg TnG EYA® oTo ekTeTAPEVO JikTUO U-
dPEUONG Kal anoyETEUONG NoU EAEYXEI, yia Tn CUVTRAPNON Kal
Tov KaBapiopo Tou, WG HETPO MPOANWNG NMANUUUPIKWV ¢pai-
VOHEVWYV. MIAOVTAG Yia Ta NPOoBARHATA Nou NpokANBnkav Ta
TeAeuTaia xpdvia otn Oeogoalovikn os €neigodia Bpoxng He-
yaAUTepa Twv 15mm, avépepe 929 npoBAnuata (77,4 ava é-
ToG nepinou) Tnv nepiodo 2010-2022, nou KUpiwG apopolv
o€ NANKPUPEG 100YEiwV Kal unoyeinv AOyw ppayuevwy oxa-
POV N PPpayuEvwV aywywv AvTioTolxa yia €neigodia Bpoxng
MeyaAuTepa and 25mm Tnv idia nepiodo, kaTaypagovTal né-
pIE TOoUu KEVTPOU TOUAAXIoTOV 75 onueia oTa onoia kataypd-
PNKE NANUUUPA NEPICCOTEPECG anod dUO POPEG.

O enikoupog KabnynTng Tou TuRpaTog MoAITkwv Mnxavikwv
Tou AMO Zrong MAAAIog, HIAMVTAG YId TNG KOIVWVIKOOIKOVOHI-
KEG ENINTWOEIG TNG KAIMATIKNG aAAayng, Nnapouciace KAILATIKA
oevapia yla Tnv enopevn 50eTia, Baocel Twv onoiwv otnv EA-
Aada, n Beppokpacia 6a au&nbei ano 2°C (RCP 2.6) £wg 3.4°C
(RCP 8.5), ol nuépeg e kauowva otnv EAAGda 6a au&énbouv
KaTa 15-20 nuépeg £TNOIWG, ol BpoxonTwaelc Ba peiwbouv a-
no 10% €wg 25%, ol nuépeg uwnAoU KIvOUvVou nupkaylag oa
au&nBolv and 15% €wg kal 70%, Ta akpaia Kaipika @aivo-
peva Ba ival noAU nio ouxvd kai ol NpoBAEYEIG avodou Tng
oTabung ™G 6dAaccacg 6a kupaivovTal anod 0,2 €wg kal 2
METPa péEXP! TO 2100.

nnyn: ANE

(TA NEA / in.gr, 7 Iouviou 2023,
https://www.in.gr/2023/06/07/b-science/perivallon-b-
science/oi-pente-perioxes-stin-ellada-pou-kindyneyoun-
katavythisi-sos-apo-tous-eidikous)

(C2 19 -0

Climate change causes a mountain peak frozen
for thousands of years to collapse

Aimee Gabay

Fluchthorn in the Silvretta Alps is now around 60 feet (19 m)
shorter than it was before — and more mountains are ex-
pected to follow suit as temperatures thaw the permafrost
holding them together.

Part of Fluchthorn's peak collapsed on June 11 after a sus-
tained warm period. (Image credit: Sean Gallup/Getty Im-
ages)

Part of a Swiss mountain's summit has collapsed, sending
more than 3.5 million cubic feet (100,000 cubic meters) of
rock crashing into the valley below. The incident was likely a
result of thawing permafrost — and scientists have warned
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similar events are to be expected as climate change causes
ancient frozen ground to degrade.

The incident occurred on June 11 after an extensive period of
high temperatures in the country. Videos reveal the sudden
collapse of Fluchthorn's summit, an almost 11,155-foot
(3,400 meters) mountain in the Silvretta Alps, on the border
of Switzerland and Austria.

https://www.youtube.com/watch?v=rr6Kr-oGHoA

"Half of the summit was torn away by the demolition," moun-
tain rescuer Riccardo Mizio told Austrian newspaper Kronen
Zeitung (translated), adding the summit cross — a Christian
cross marking the peak of a mountain — was missing. No one
was injured by the rockfall.

The main peak of Fluchthorn lost approximately 330 feet
(100 m). It fell in the western area of the peak, in the
Futschol Valley. The middle peak, which stands at 11,145 feet
(3,397 m) is now the highest point of the Fluchthorn — mean-
ing the mountain is now around 60 feet (19 m) shorter than
it was before.

Fluchthorn sits among the Mischabel massif, the highest
group of mountains in Switzerland. The cluster of 11 peaks
all sit above 13,123 feet (4,000 m), including the tallest —
the Dom — which is 14,911 feet (4,545 m) tall.

Most mountain peaks above 8,202 feet (2,500 m) in the Alps
are covered by permafrost, or permanently frozen ground,
which runs deep into cracks in the solid rock, helping to glue
them together. Without it, mountainsides can become unsta-
ble, leading to landslides and rockfalls.

Landscape image showing the deluge from the landslide
triggered by Fluchthorn's collapsed peak. (Image credit:
Sean Gallup/Getty Images)
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Permafrost is strongly affected by climate change, as warm
temperatures can cause ice in the cracks to unfreeze. Alt-
hough this is not unusual in the summertime, when the layer
above the permafrost tends to thaw for a short duration,
more frequent heatwaves in the Alps are taking their toll, re-
sulting in a gradual deepening of the summer thaw.

As the ground warms, permafrost thaw is expected to desta-
bilize more rocks across the Alps, leading to more frequent
landslides and rockfalls. "The bigger the size of the event,
and in this case it was big, the deeper the thaw must have
been," said Jan-Christoph Otto, a geologist at the University
of Salzburg.

"This mountain peak has been frozen for probably thousands
of years," Otto told Live Science. Due to a delay in climate
change reaching deeper layers of rock, "the mountain peak
failure at Fluchthorn is most likely the result of extreme tem-
peratures last summer or fall," he added.

In the Alps, atmospheric temperatures have risen signifi-
cantly over the past few decades. According to the Swiss Me-
teorological Service, temperatures in the Alps are warming at
around 0.5 degrees Fahrenheit (0.3 degrees Celsius) per dec-
ade — around twice as fast as the global average.

Based on long-term data collected from sensors in the rock-
face, research shows that every 10 years the average tem-
perature inside the rock has increased by 1.8 F (1 C).

While it's impossible to predict which peak or slope may fall
next in the Alps, experts warn that similar rockfall events are
to be expected in a warming world. Otto said there are hun-
dreds of mountains in the Alps where permafrost is present.
"Considering the ongoing temperature increase in the Alps,
more events are probable," he said.

(LIVESCUENCE, 26.06.2023, https://www.livesci-
ence.com/planet-earth/climate-change/climate-change-
causes-a-mountain-peak-frozen-for-thousands-of-years-to-
collapse)

3 D

Part of the Thames Tideway Tunnel turned into
“Loo Gardens”

The Loo Gardens (credits: Tideway)

London’s Thames Tideway Tunnel, also known as London’s
Super Sewer, has been transformed into a colorful garden,
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50 meters under the city.

This initiative is part of the “Loo Gardens” installation, which
was created to symbolize the healthier future of the river
Thames, according to the developers.

Loo Gardens aims at creating an underground oasis for a brief
period of time, using rented artificial plants and repurposed
waste material, which were found along the Thames, due to
the challenges of darkness and watering.

As far as the original project is concerned, the Thames Tide-
way Tunnel is a 25-kilometer super sewer which is currently
being constructed under the city of London, at a cost of £4.5
billion, and is scheduled to be operational in 2025.

The project aims to prevent some millions of tons of raw sew-
age, or about 95% of today’s spills, from entering the
Thames through the Victorian sewer system, which is in place
today.

Finally, Loo Gardens will be open for three weeks, before the
tunnel is closed prior to being tested before coming into op-
eration, while some lucky Londoners will have the chance to
visit the installations through a competition in Time Out mag-
azine.

Sources: www.tideway.london, www.bbc.com, www.geo.tv,
www.thenews.com.pk

(Geoengineer.org, Jun, 30, 2023, https://www.geoengi-
neer.org/news/part-of-the-thames-tideway-tunnel-turned-

into-loo-gardens)
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Metro Tunnel trials recycled glass in concrete

Melbourne’s Metro Tunnel Project is working with the Univer-
sity of Melbourne and industry partners to trial the use of
crushed glass in structural concrete at the new State Library
Station.

The trial has demonstrated that 25% of virgin sand used in
concrete mix can be replaced with recycled crushed glass,
reducing reliance on virgin sand and diverting waste glass
from landfill.

The crushed glass concrete mix was used in the construction
of temporary suspended concrete slabs, producing a concrete
mix of equal strength and quality to traditional concrete.

It is the first time a recycled glass concrete mix has been
used in a structural application on a major infrastructure pro-
ject. It has previously been limited to footpaths and local
roads.

Cross Yarra Partnership, which is completing the tunnels and
stations contract, says it is considering further trials at the
University of Melbourne - with the potential to increase virgin
sand replacement from 25% to 80% crushed glass. The con-
sortium comprises Lendlease Engineering, John Holland
Bouygues Construction and Capella Capital.

CYP sustainability lead Mick Lo Monaco said the consortium
hoped that by providing a field trial site for the research it
could pave the way for full-scale commercialisation of recy-
cled glass in structural concrete.

The research is part of the project’s sustainability commit-
ment. According to a video on the project website, by using
recycled industrial by-products instead of cement, the project
has reduced its cement use by more than 50%.

The Metro Tunnel is the first step towards a metro-style rail
network for Melbourne. It includes twin 9km tunnels from the
west of the city to the south-east and five underground sta-
tions. The four TBMs completed tunnelling in May 2021.

(TUNNELS & TUNNELLING, 14 June 2023, https://www.tun-
nelsonline.info/news/metro-tunnel-trials-recycled-glass-in-
concrete-10940194/)
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ISSMGE Bulletin

Volume 17, Issue 3
Jun 2023

www.issmge.org/publications/issmge-bulletin/vol-17-issue-
3-june-2023

KukAo@opnaoe To Teuxog 3 Tou Topou 17 Tou ISSMGE Bulletin
Touviou 2023 pe Ta akdAouba nepiexdueva:

¢ Conference report
— The 3rd Betancourt Conference, St. Petersburg, Russia
— The 8th International Conference on Unsaturated Soils,
Milos, Greece
- The 16th International Conference on Geotechnical En-
gineering, Lahore, Pakistan
e ISSMGE Foundation report
« Event Diary
e Corporate Associates
¢ Foundation Donors

(C- 48 -0)

@ International Society for Rock Mechanics
and Rock Engineering
ISRM

https://isrm.net/newsletter/show/240

KukAo@opnoe 1o Teuxog Ap. 62 Tou ISRM Newsletter - Iou-
viou 2023 pe Ta akdAouBa nepieXOUEVa:

e Message from the President

e 15th International ISRM Congress, Salzburg, Austria
e 42nd ISRM Online Lecture by Prof. Antonio Bobet
e ISRM International Symposium 2024 and ARMS13, 22-27

September 2024, New Delhi, India
e FEurock2024, Alicante, Spain, 15-19 July 2024 - abstracts

submission deadline extended
e FElection of the ISRM Regional Vice Presidents 2023/2027

e Proceedings of the 2022 Latin American Rock Mechanics

Symposium now available

e Webinars for Latin America

e 4th European Rock Mechanics Debate

e Online Course of Slope Engineering by Professor Wu

Shunchuan
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e NGS 2023 - the 10th Nordic Grouting Symposium: Stock-
holm, Sweden, 12-13 September 2023

e 1st Chilean Congress on Rock Mechanics, Santiago, Chile,
22-24 November 2023

e 1st SLRMES Conference on Rock Mechanics for Infrastruc-
ture and Geo-Resources Development, Colombo, Sri
Lanka, 2-7 December 2023

e ISRM Rocha Medal 2025 nominations

e ISRM Sponsored Conferences

o3 O

- - INTERNATIONAL
= = GEOSYNTHETICS
= > SOCIETY

IGS NEWSLETTER - June 2023

KukAo@opnoes To IGS Newsletter Tng International Geosyn-
thetics Society e Ta akoAouBa nepiexopeva:

Helping the world understand the appropriate value and use
of geosynthetics

www.geosyntheticssociety.org/newsletters

e IGS Strategy Goal Series — Why Does The IGS Need To
Be Influential? READ MORE

e IGS Delegation Strengthens Ties In China READ MORE

e Watch New Geosynthetics Testing Video READ MORE

e Cleaning Up Communities With HDPE READ MORE

e Register Now For Limiting Geomembrane Strain Webinar
READ MORE

e IGS Greece Hosts Soil Reinforcement Seminar READ
MORE

e Young Engineers Gain Insight At Italy Geotechnical Con-
ference READ MORE

e 10 Questions With... Dustin Taylor READ MORE

e Calendar of Events

GEOSYNTHETICS
INTERNATIONAI

www.icevirtuallibrary.com/toc/jgein/30/3

KukAo@opnoe To Teuxog 3 Tou Topou 30 (Iouviou 2023) Tou
Geosynthetics International Tng International Geosynthetics
Society pe Ta akoAouBa nepiexopeva:
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Performance of GCLs after long-term wet-dry cycles under a
defect in GMB in a landfill, R. K. Rowe, S. Hamdan, 30(3),
pp. 225-246

Slope displacement and soil pressure of soilbag-retaining wall
influenced by arrangement, Y.-Q. Wang, Y.-L. Li, K. Liu, X.
Li, F. Yang, 30(3), pp. 247-258

Mechanical properties of PVC geomembrane based on non-
contact measurement, X. L. Zhang, Y. Y. Wu, Z. Y. Ma, C. J.
Yin, 30(3), pp. 259-273

Analytical solution for soil flushing using PVD system with
rectangular pattern, X. Zhou, H.-Y. Wang, D.-S. Ling, W. Liu,
H. Ke, 30(3), pp. 274-284

Dynamic behaviour of pipe protected by rubber-soil mix-
tures, E. Zhou, L. Cui, X. Zuo, L. Wang, 30(3), pp. 285-295

Reliability analysis for internal seismic stability of geosyn-
thetic-reinforced soil walls, H. Alhajj Chehade, X. Guo, D.
Dias, M. Sadek, O. Jenck, F. Hage Chehade, 30(3), pp. 296-
314

Geogrid-soil interaction: experimental analysis of factors in-
fluencing load transfer, J. Derksen, R. Fuentes, M. Ziegler,
30(3), pp. 315-336

Ceotextiles
andd
Ceomembranes

. ﬁ "

www.sciencedirect.com/journal/geotextiles-and-ge-
omembranes/vol/51/issue/3

KukAo@opnoe 1o Teuxog 3 Tou Topou 51 (Iouviou 2022) Tou
Geotextiles and Geomembranes Tng International Geosyn-
thetics Society pe Ta akoAouBa nepiexopeva:

Editorial Board

Quantitative assessment of the shoreline protection perfor-
mance of geotextile sandbags at an in-situ coastal experi-
mental station, Yongqing Li, Zai-Jin You, Ye Ma, Bing Ren,
Pages 371-380

Assessing the importance of drainage layers over geomem-
brane liners within engineered cover systems: Seven years
of field monitoring at three mine waste rock piles, Deanna
Hersey, Christopher Power, Pages 381-389

DIC assessment of foundation soil response for different re-
inforcement between base and soft subgrade layer — Physical
modeling, Mladen Kapor, Adis Skeji¢, Senad Medi¢, Anis
Bali¢, Pages 390-404

Pullout behaviour of polymeric strips embedded in mixed re-
cycled aggregate (MRA) from construction & demolition
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(C&D) waste - Effect of type of fill and compaction, Apoorva
Agarwal, G.V. Ramana, Manoj Datta, Narendra Kumar Soni,
Rajiv Satyakam, Pages 405-417

A quasi-2D exploration of optimum design settings for geo-
textile-reinforced sand in assistance with PIV analysis of fail-
ure mechanism, Bayram Ates, Erol Sadoglu, Pages 418-436

Multi-scale understanding of sand-geosynthetic interface
shear response through Micro-CT and shear band analysis,
Rizwan Khan, Gali Madhavi Latha, Pages 437-453
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