65 million-year-old chalk outcroppings
mark the end of the Jurassic Coast - Old
Harry Rocks!
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What makes good design?

Good design in the built environment begins in the in-
stant that an idea or improvement is born. In practice,
however, it is all too often assumed that good design
simply relates to the appearance and function of a
piece of infrastructure, or how it fits into its wider systems.

The National Infrastructure Commission (NIC)'s design
principles go beyond simply aesthetic and technical ap-
praisal and relate to climate, people, places and value.
This report addresses the question, “What makes good
designg” by drawing on the NIC’s work, the basis of a
detailed survey of ICE members' experiences.

Our findings paint a picture of how civil engineers work
and how they feel about issues related to climate, peo-
ple, places and value, identifying the gap between as-
piration and day-to-day practices. Discussions about the
responses point to where we can share best practice
and make improvements. It has been a fascinating jour-
ney. We are enormously grateful to the NIC Design
Group for its valuable input into this review, to the ICE
members who took part and the industry experts who
shared their views.

A maijor Institution of Civil Engineers survey report pro-
vides an insight into members’ understanding of ‘good’
design and the cultural shift needed to help them deliver
it.

(ovvéxela otny oelida 3)
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What makes good design?
A major ICE survey report provides an insight into members’

understanding of ‘good’ design and the cultural shift needed
to help them deliver it.
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Some 900 ICE members were surveyed about their aware-
ness and understanding of what makes good design.

e Updated: 13 July 2021
e Author: Ruby Kitching, ICE Head of Engineering Insight

As ICE President Rachel Skinner points out in her foreword to
the Institution of Civil Engineers’ new What Makes Good De-
sign? report, good design in the built environment begins in
the instant that an idea is born. In practice, however, it is too
often assumed that good design simply relates to the appear-
ance and function of a piece of infrastructure, or how it fits
into its wider systems.

In February 2020, the National Infrastructure Commission
(NIC) published a set of four design principles for new infra-
structure projects. These were:

e Climate: Infrastructure must help to set the trajectory
for the UK to achieve net zero greenhouse gas emissions
by 2050 or sooner and be capable of adapting to climate
change.

e People: Projects should be human scale, instinctive to
use and seek opportunities to improve the quality of life
for people who live and work nearby.

e Places: Schemes should provide a sense of identity for
communities, supporting the natural and built environ-
ment and enriching ecosystems.

e Value: This should be added beyond the main purpose of
infrastructure, solving problems well and achieving mul-
tiple benefits.

In September 2020, ICE, in collaboration with the NIC Design
Group, surveyed ICE members to establish how relevant they
believed the four principles to be to their work, and to dis-
cover more about how they perceived their own role in the
development of good design. Some 900 UK-based ICE mem-
bers responded.

While their responses were being analysed, the Government
announced that it had adopted the NIC’s recommendations
on design made in the National Infrastructure Assessment,
highlighting its call for a design champion to be appointed on
every infrastructure project.
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Findings and next steps

This report contains the survey results. One key finding was
that about 60% of respondents thought climate issues were
not given enough importance in design. Another was that
while respondents broadly supported the view that wherever
they were in the project lifecycle they had a responsibility to
influence design, they believed the skills to achieve this were
lacking at every level.

Based on the findings, and input from the NIC Design Group,
ICE has identified recommendations to pursue both for itself
and in collaboration with other bodies.

Among these, the climate needs to be higher up the agenda
for all institution activities to help create the right environ-
ment to support the implementation of low carbon solutions.

More widely, best practice examples of design for climate,
people, places and value need to be showcased to help the
profession to upskill and for all people involved in a project
to identify as ‘designers’ wherever they are in its lifecycle.
From this, design champions can naturally emerge.

Download this document

https://www.ice.org.uk/knowledge-and-resources/briefing-
sheet/what-makes-good-design-re-

port? ga=2.142336693.682149997.1626342396-
1395896321.1580225714
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What is GEOLAB?

Investing in Europe's geotechnical research fa-
cilities

GEOLAB is an alliance of eleven unique research installations.
This European consortium led by Deltares was established to
boost geotechnical research and innovation. Innovative solu-
tions are needed to safeguard the proper functioning of crit-
ical European infrastructure for the long term.

The alliance was facilitated by the European Horizon 2020
programme for supporting experimental research and im-
proving European research facilities. The total funding for the
project amounts to €5 million. The project started on 1 Feb-
ruary 2021 and it will run for four years.

Why is it needed?

Critical European infrastructure in the water, energy, urban
and transport sectors is at risk from climate change, extreme
weather and ageing. At the same time, roads, railway lines
or electricity grids are expected to manage more intensive
use and new requirements, for example as a result of the
energy transition.

Work in these research facilities has, until now, been con-
ducted independently and without central coordination. That
has limited the scope of the results for use by academic in-
stitutions and industry. The integration of the European re-
search facilities will remedy that situation. With cutting-edge
research and innovation, GEOLAB aims to tackle the chal-
lenges of preserving Europe's critical infrastructure for future
generations.

nologies such as 3D printing, smart sensors, or camera and
laser technology.

“"The coordination of experiments and the sharing of
experimental data will improve and accelerate the re-
search results of these facilities. The data archives
will, in the long term, ensure that GEOLAB research
can support geotechnical engineering a long way into
the future.”

Dr. Ellen Rathje, professor at the University of Texas in Aus-
tin (United States)

“The Geolab project will deliver new data that provide
distinctive and novel insights, allowing for innovative
solutions in the field. These tests and validation pro-
cedures are absolutely necessary for contractors, es-
pecially those working on vital and sensitive infra-
structure. I expect this network of data and testing to
become the new model in geo-engineering.”

Annette Esnault-Filet, R&D Project manager at Soletanche
Bachy

Which research facilities are involved?

o Deltares, The Netherlands

e Delft University of Technology (TU Delft), The Nether-
lands

e ETH Zurich, Switzerland

e University of Maribor - Slovenian National Building and
Civil Engineering Institute (ZAG), Slovenia

e Technical University of Darmstadt (TUDa), Germany

e NGI - Norwegian Geotechnical Institute, Norway

e CEDEX, Spain

e University Gustave Eiffel (Uni Eiffel), France

e University of Cambridge (UCAM), United Kingdom

e KPMG Future Analytics (KPMG FA), Ireland

The GEOLAB objectives

Forty - subsidised - experiments have been planned for the
coming years. A university or the industry can submit a pro-
posal for an experiment that contributes to the improvement
of critical infrastructure. An independent committee will as-
sess the proposals, and experiments can begin once access
has been granted.

The joint knowledge will allow each project partner to im-
prove their own research centres further by using new tech-
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Where can GEOLAB make a difference?
Underwater landslides

Landslides under water constitute a risk during dredging in
rivers. They can endanger the infrastructure on land and in
the riverbed. This dynamic interaction between water and the
subsurface can be simulated with numerical modelling. But
that requires validation in research facilities. The results can
be used to develop user-friendly software products that con-
tribute to improving the engineering of the dredging opera-
tion and reducing the risks.

Dike stability

Research has been conducted in the Netherlands into the
strength of peat, which is the basic material in many histori-
cal dikes in the Ijsselmeer region. Dike stability is affected by
two trends: in addition to the need to increase freshwater
storage capacity, there is the increased likelihood of heavy
rainfall due to climate change, resulting in high water levels.
Both trends affect dike stability. New research based on nu-
merical modelling and validation with field trials has shown
that peat is much stronger than previously thought. Major
interventions are therefore not needed as much and that re-
sults in cost savings and the preservation of the historical
landscape.

T N —




Failure of a railway embankment

After a period of intensive rainfall in Sweden, an eight-metre-
high railway embankment suddenly collapsed. A train had
just gone by and so this was a narrow escape. The committee
established to investigate the incident concluded that more
research is needed about how climate change and extreme
weather can affect transport infrastructure. GEOLAB will con-
tribute by simulating conditions of this kind in the research
facilities

GEOLAB & collaboration

To encourage integration, GEOLAB will organise workshops,
training courses and an annual event. The consortium wants
to strengthen mutual collaboration by sharing results. That is
possible by coordinating activities and the joint storage of
data. An experiment in a centrifuge in Cambridge can be re-
used elsewhere in Europe through a database.

The GEOLAB network also includes a user group. Universities,
industry and managers of critical infrastructure such as Pro-
Rail will participate in the events, provide feedback about the
results and promote the project.

This is a European consortium but one with contacts all over
the world. There is a similar alliance in the United States be-
tween a number of universities and the management of that
alliance is represented on the GEOLAB international advisory
board. There are also contacts internationally with universi-
ties in Brazil, Japan and South Africa, among others.

The Project will achieve

01. Efficient, standardized data exchange between the
research installations

02. Re-use of open experiment data sets
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03. Reinforced partnerships with industry, academia
and stakeholders

04. New users attracted to the Research Infrastructure

05. Innovation of the GEOLAB-RI modelling and meas-
urement capabilities

06. Effective research and innovation across scales
and disciplines

During Transnational Access (TA), users outside the consor-
tium gain access to the GEOLAB installations to perform re-
search and innovation. The scientific research community will
use the innovative capabilities of GEOLAB to perform ground-
breaking experiments. For CI managers and policy makers,
the activities will result in a more comprehensive understand-
ing of the challenges facing CI and evidence to base decision
making upon. The construction industry will use GEOLAB to
proof innovative solutions for the CI and so gain more lead-
ership in the industrial and enabling technologies.

There will be close interaction with Small and Medium-sized
Enterprises (SME) that develop user-friendly engineering
software from numerical modelling advances which are vali-
dated in the TA projects. We will explicitly challenge SME on
sensing, new materials and other niches for innovative solu-
tions, which will have spinoff in other fields of application,
contributing to the competitiveness of Europe.

Networking Activities are another core element of GEOLAB,
culminating in workshops and other outreach events that fos-
ter a digital and In Real Life community, thereby providing a
productive channel to communicate with different stake-
holder groups.

More information

Ton Peters, GEOLAB coordinator ton.peters@deltares.nl
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A homogeneous earthquake catalogue
for Turkey

Onur Tan
Abstract

A new homogenized earthquake catalogue for Turkey is com-
piled for the period 1900-2018. The earthquake parameters
are obtained from the Bulletin of International Seismological
Centre that was fully updated in 2020. New conversion equa-
tions between moment magnitude and the other scales (mq,
M., my, Ms, and M) are determined using the general orthog-
onal regression method to build up a homogeneous cata-
logue, which is the essential database for seismic hazard
studies. The 95 % confidence intervals are estimated using
the bootstrap method with 1000 samples. The equivalent
moment magnitudes (Mw*) for the entire catalogue are cal-
culated using the magnitude relations to homogenize the cat-
alogue. The magnitude of completeness is 2.7 Mw*. The final
catalogue is not declustered or truncated using a threshold
maghnitude in order to be a widely usable catalogue. It con-
tains not only Mw* but also the average and median of the
observed magnitudes for each event. Contrary to the limited
earthquake parameters in the previous catalogues for Tur-
key, the 45 parameters of ~378 000 events are presented in
this study.

1 Introduction

The earthquake catalogues are the first output of seismolog-
ical observations. Several institutions around the world gen-
erate national and international catalogues for understanding
the seismic activity of a region. Principally, a catalogue con-
tains the parameters such as origin time, coordinates, and
focal depth. Earthquake magnitude is another vital parame-
ter which is a dimensionless scale of energy being released.
Magnitude is defined with different scales (types) based on
different seismic wave phases and calculation approximations
(Table 1). A catalogue may not contain all magnitude scales
for an event. If an earthquake catalogue is used to show seis-
micity on a map, the magnitude type may not be important
because the differences among the values of scales are not
too large for visualization. However, magnitude scale infor-
mation used in energy calculation is crucial for seismic hazard
studies.

There are several unknowns in magnitude calculations by in-
stitutions due to the equations coefficients, seismic network
structures, human-made mistakes, etc. Both amplitude and
distance coefficients in the magnitude equations are the ma-
jor items. Although the coefficients must be specific for a re-
gion because of seismic wave attenuation in the crust and
mantle, the calculated values for the Californian earthquakes
(i.e. for local magnitude by Richter, 1935; Hutton and Boore,
1987) are widely used. On the other hand, magnitudes, ex-
cept mq, are calculated using the waveform amplitudes at
each station for an event. Different amplitudes are observed
for an event because of the source radiation pattern. Gener-
ally, the average magnitude for all stations is calculated to
minimize the effect of the radiation pattern. The median is
also preferred to exclude the magnitude outliers (Havskov
and Ottemdller, 2010). Consequently, the average magni-
tude is closely related to several factors such as the number
of stations, the standard deviation of the average, amplifica-
tion or attenuation due to the geological structure beneath
the station, and the radiation pattern that depends on the
azimuthal distribution of stations. Therefore, institutions may
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report different magnitudes for an event.

Table 1 Symbols for different magnitude scales in the prior-
ity order of magnitude saturation.

My, Moment magnitude

Mg Surface wave magnitude

M, Body wave magnitude

My, Local (Richter) magnitude

my Duration magnitude

M General magnitude (unreported type)

Another issue picked out in this study is the reported moment
magnitudes (Mw) in the catalogues. My is determined using
waveform modelling for events (Mw2>3.5-4.0) with a high sig-
nal-to-noise ratio. However, a few institutes report My for
small events to the international catalogues (Mw<3.0, i.e.
25 January 1999 at 13:06 UTC Mw=1.8 by Cyprus Geological
Survey Department; 29 May 2014 at 01:14 UTC Mw=1.8 by
the Earthquake Research Center, Ataturk University, Tur-
key). These small moment magnitudes are obviously deter-
mined by using an empirical relationship without using wave-
form data. As a result, there is more than one reported mag-
nitude value for an event with known and unknown calcula-
tion errors. One common magnitude scale should be used to
standardize analyses in the studies based on the parametric
data such as hazard mitigation. Therefore, a homogenized
catalogue with a unified magnitude scale becomes essential.
In the last two decades, the studies on unifying earthquake
magnitudes and generating improved catalogues have been
carried out for different regions on the Earth (i.e. Griinthal et
al., 2009; Chang et al., 2016; Manchuel et al., 2018; Rovida
et al., 2020).

This study focuses on earthquakes in Turkey. The region is
one of the most geodynamically active areas because of the
deformation among the Eurasian, African, and Arabian plates
(Fig. 1). Both the Arabia-Eurasia continental collision and the
subduction of the African Plate beneath Eurasia started in the
early and middle Miocene (11-23 Ma). The interactions of the
three plates are the major driving forces for the tectonics of
the region. The plate motions result in thrust faulting in east-
ern Anatolia, Caucasus, and Iran, normal faulting in western
Turkey and Greece, and transform faults due to escaping to
the west and east (see Bozkurt, 2001, for a brief synthesis).
The complexity of the eastern Mediterranean tectonics
causes high earthquake activity with different faulting mech-
anism and a wide range of focal depths. Western Anatolia is
the most seismically active part of Turkey. Both the north-
south extension in the Aegean and the westward motion of
the Anatolian Plate along the North Anatolian Fault Zone
(NAFZ) cause a dense deformation with small to moderate
earthquakes in western Turkey. The NAFZ and East Anatolian
Fault Zone (EAFZ) are also the primary seismic sources that
generate destructive earthquakes (Mw=6).

The destructive earthquakes in Turkey and the surrounding
countries through the centuries are found in the historical
records. Pinar and Lahn (1952), Ergin et al. (1967, 1971),
Soysal et al. (1981), Gugli et al. (1986), Ambraseys and
Finkel (1995), and Ambraseys and Jackson (1998) compile
the historical earthquakes in the region. Tan et al. (2008)
present the historical events in a digital database and the first
focal mechanism catalogue of Turkish earthquakes. On the
other hand, Leptokaropoulos et al. (2013) and Kadirlioglu et
al. (2018) introduce homogenized catalogues. The main
component of homogenization is to obtain reliable magnitude
conversion from one scale to moment magnitude. Several
empirical relations are also proposed for the region (Papa-
zachos et al., 1997; Ambraseys, 2000; Baba et al., 2000;
Papazachos and Papazachou, 2003; Burton et al., 2004;



https://nhess.copernicus.org/articles/21/2059/2021/nhess-21-2059-2021-t01.png

Ulusay et al., 2004; Scordilis, 2006; Akkar et al., 2010; Deniz
and Yucemen, 2010; Makropoulos et al., 2012).

Figure 1 Simplified tectonic map of the eastern Mediterra-
nean. DSFZ: Dead Sea Fault Zone; EAFZ: East Anatolian
Fault Zone; and NAFZ: North Anatolian Fault Zone. Trian-
gles indicate the direction of vergence or subduction. Bars
are the down-thrown side of normal faults. White arrows
are relative plate motions. The relief model is generated

with the ETOPO1 model (Amante and Eakins, 2009).

The motivation of this study is to build a widely usable earth-
quake catalogue (i.e. for geophysicists, geologists, earth-
quake engineers) that contains homogenized moment mag-
nitudes and the other seismological parameters. During the
international seismic hazard studies of the Sinop Nuclear
Power Plant planned in northernmost Turkey, it is clearly un-
derstood that a comprehensive homogenized earthquake cat-
alogue for Turkey is needed for future studies. For this aim,
the earthquakes in Turkey are statistically analysed, and the
empirical magnitude relation equations are obtained using a
refined dataset. Then, an extensive homogenized earthquake
catalogue is constructed. The distinguishing feature of the
new homogenized catalogue is that it contains all earth-
quakes in a manageable format without removing after-
shocks and truncating small events.

2 Database and processing

The Bulletin of the International Seismological Centre (ISC,
2020) is used as the main database to generate a new and
comprehensive homogeneous earthquake catalogue for Tur-
key. The ISC Bulletin contains a large amount of parametric
data for any event that occurred anywhere on the Earth. Be-
cause national and international seismological centres con-
tribute to the bulletin, it contains not only moderate-to-large
events (M24) but also local earthquakes with small magni-
tudes (M<4). The most important feature of the bulletin is
that an event with sufficient data is manually checked and
relocated by a seismologist. Therefore, the latest earthquake
information in the database is 2 years behind real time (ISC,
2020). The bulletin also presents the event parameters re-
ported by the contributing centres. The ISC finished rebuild-
ing the entire database in 2020 by utilizing a new location
algorithm (Bondar and Storchak, 2011) with the ak135 seis-
mic velocity model (Kennett et al., 1995). Furthermore, pre-
viously unavailable hypocentre and station phase readings
from the permanent and temporary networks are added to
the rebuilt bulletin (ISC, 2020; Storchak et al., 2017). There-
fore, the latest and revised international dataset is used in
this study.

The earthquake parameters in the bulletin are in the IASPEI
Seismic Format (ISF, 2020). Each event has its own data
block that contains several data types and comments such as
origin and magnitude. Data and comment lines have no spe-
cific flag to identify their types, and it is not possible to read
the database using a simple computer programme or shell
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scripts. A Fortran code is written to analyse the ISF lines us-
ing the parsing subroutines provided by the ISC. The differ-
ent parsers check each line in the database to identify the
data type. After determining the origin and magnitude sub-
blocks of an event properly, the parameters are analysed.
The overall data processing is given in the flowchart in Fig. 2.
Because the bulletin may contain multiple hypocentres from
multiple agencies for an event, the ISC considers that one of
them is primary and assigns the PRIME flag to it. A hypocen-
tre determined by the ISC always has the PRIME flag. In this
study, the event origin parameters such as time, location,
and focal depth with the PRIME flag are searched in the first
step. If there is no PRIME flag, the origin data are searched
in the secondary hypocentres using the institute priority or-
der given in the flowchart. The parameters reported by the
ISC are preferred first. If there is no information from the
ISC, the availability of the hypocentre parameters from the
European-Mediterranean Seismological Centre (CSEM or
EMSC) is searched (see Appendix A for the institute abbrevi-
ations). The priority of both institutes is high because they
use all available data in the study area. In turn, the hypocen-
tre parameters of the two Turkish seismological networks are
searched (ISK: Kandilli Observatory and Earthquake Re-
search Institute, KOERI; DDA: General Directorate of Disas-
ter Affairs until September 2017 and Disaster and Emergency
Management Presidency, AFAD, after October 2017). The lo-
cal institutes are preferred for the events that occurred in the
neighbouring countries. Moreover, the earthquake infor-
mation reported by the International Seismological Summary
(ISS) and Gutenberg and Richter (GUTE) is used for the pe-
riod of 1900-1964. If the event origin parameters are found
in any step of the query order, this event is added to the
homogenized catalogue with these parameters.

Start Reading ISF Format

- Institute
——> Find Event Block | Selection Order
IsC
Find PRIME Origin 155, GUTE 1564
CSEM
r CE . TIF
L parser | Lparser } SOF
Read Event Origin Read Event Origin DDA | guc
Data from “PRIME”  Data from “Selected Institute” — |AFAD | giGu
[ | ATH | |per
THE NSSP
MOS | AzER
ol Event in the | TEH NSSC
earch Area 2 YTAB THR
Collecting Magnitude Values ""_g‘-:,':;;”,aa
for Selected Event M, Selection
+ Order
Calculating ™M
Ave [ Med / Sdev for Magnitudes M""‘
* L
. . m,
Deciding M, Magnitude —= b
M,
Calculating M,,"=a-Mx + b Tﬂd
v -

Write Event to Output

Figure 2 Flowchart of the ISC database processing.
Ave: average (mean); med: median; and Sdev: standard
deviation. Mw* is equivalent moment magnitude. See Ap-

pendix A for the institute codes.

After determining the event origin parameters in the selected
area, the magnitude data sub-block is analysed by the mag-
nitude parser. The reported values of different magnitude
scales given in Table 1 are collected. If there are two or more
values for a magnitude scale, the arithmetic mean and me-
dian of all reported values are calculated. Selecting a magni-
tude value from a particular institute such as KOERI, Har-
vard, and EMSC is not preferred to overcome the problems
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such as unreported magnitude, the effect of network distri-
bution, and calculation errors.

More than 8.3 million events in the ISC monthly datasets are
analysed for the final catalogue. The study area is bounded
by 35-44°N and 25-46°E (Fig. 3). The final catalogue con-
tains 377429 events that occurred in the period from 1900
to October 2018. The modern instrumental period (1964-
present) data are used for all statistical analyses. The num-
ber of events (1964-2018) reported with local magni-
tude (ML) is 227 726 (60 % of the total), and it is the highest
rate concerning the other magnitudes types (Fig. 4, Table 2).
About 39 % of the events have duration magnitudes (mad).
Because both magnitude types are widely determined by the
national institutions, especially for the local events, they are
dominant in the catalogue. The body (my) and surface wave
(Ms) magnitudes are reported for only 3.0 % and 1.4 % of the
total events in the region, respectively. Though moment
magnitude (Mw) is the most preferred magnitude scale for
seismic hazard studies, only 0.9 % of all events have My be-
cause waveform analyses are not an easy and routine pro-
cess. On the other hand, the final catalogue contains 18 859
(5%) events with no specified magnitude types (M). The
magnitude M is mostly reported until 1990, and the number
of events with M dramatically decreases after this year. Ap-
proximately 2 % of the annual activity is reported without a
magnitude value in the study area. These events are ex-
cluded from the final homogenized catalogue.

28° 2 36° 40°

Figure 3 The earthquakes in the homogenized cata-
logue (dots). Yellow circles are the events with an equiva-
lent moment magnitude (Mw*) greater than 6.0 (total
145 events).
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Figure 4 The number of events in the final catalogue for
each average magnitude (1964-2018). N is the total num-
ber of events for each magnitude.

3 Catalogue homogenization and completeness
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3.1 Refining the dataset

The dataset is refined in detail for regression analyses to ob-
tain the empirical relations between the magnitude scales. In
the first step, the catalogue is declustered using the second-
order moment approximation of Reasenberg (1985) because
removing aftershocks is necessary to determine reliable mag-
nitude completeness. For aftershock analysis in space, a sub-
sequent event is searched for in an area with a radius 20
times that of the circular source dimension of the preceding
event considering £4 km hypocentre uncertainties (Kanamori
and Anderson, 1975; Reasenberg, 1985). The maximum in-
teraction period for the next event in a sequence is 10d to
build a temporal cluster extension. After declustering, the
earthquakes that occurred after 1980 are selected for the
subsequent analyses because the Turkish national station
networks and data processing become much more reliable
(i.e. Mignan and Chouliaras, 2014; Canbaz et al., 2019). In
the third step, completeness (M.) for each magnitude is de-
termined. It is found that M. is ~2.8 for mq and M., whereas
it is ~4.0 for my and Ms. The events with an average magni-
tude smaller than the M. thresholds of each magnitude scale
are excluded from the regression. Using a threshold also
helps eliminate possible blasts (M<2.0-2.5) before the re-
gression. In the last step, a cut-off value is applied for large
differences between magnitude pairs. There are, naturally,
differences among the reported magnitudes for an earth-
quake. Occasionally, the difference between the magnitude
pairs may be as large as 2 or more magnitude units. After
obtaining the difference scattering for each pair, the data
points that are out of the 95 % confidence interval (£20) are
removed by using the interquartile range (IQR) method (Gal-
ton, 1869; MacAlister, 1879). The IQR is one of the robust
methods for outliers and can be successfully applied to seis-
mological data (i.e. Tan et al., 2010, 2014; Tan, 2013). The
cut-off values are determined as 0.85 (m¢—Mw), 0.67
(ML_MW), 0.57 (mb_Mw), 1.1 (Ms_Mw), and 0.9 (M—Mw)
These cut-offs overcome the scattering of the pairs. After re-
fining the magnitude pairs in the four steps, the number of
data points used in regression is 978, 1664, 685, 351, and
38 for ma—Mw, M.—Mw, mv—Mw, Ms—Mw and M—M.,, respec-
tively (Fig. 5).

Table 2(a) Number of magnitudes with zero and non-zero

values between 1964 and 2018 in the catalogue. (b) The
number of magnitude pairs with non-zero values.

(ah

my M i M, My, M
=0 22381% 149461 365636 372041 373984 358328
0 148369 227726 11 561 5146 1M13 188549
(i}
mg. My My Mw g My Mo, My MM,
0 1306 2898 2080 16k4 T3

3.2 Regression analyses

The relationships of the refined magnitude pairs are esti-
mated using the general orthogonal regression (GOR). The
method is a better estimator than the least-square (LS) ap-
proximation when both x and y variables have non-negligible
size errors (Castellaro et al., 2006). The slope (a) and inter-
cept (b) values of the GOR line in the form of y=a-x+b are
given by

s? ':;Si. | \/(S.f 'J;Si,) 147;3'%-?-
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where S%, S?y, and S%x are the covariance of X (independent
variable), Y (dependent variable), and between X and Y, re-
spectively (i.e. Castellaro et al., 2006; Das et al., 2014).
X and Y are the average values of the variables, and n is
the error variance ratio of the variables (oex, ogy) and is de-
fined as n=(0ex/0ev)?>. When the standard errors of the vari-
ables are not known, n is arbitrarily set to a value. In prac-
tice, n=1 (squared Euclidean distance) gives good results
(Castellaro et al., 2006; Das et al., 2014). In this study, n is
tested for the values from 0.5 to 2.0 to seek a better fit. The
R? values do not increase when n is assigned a different value
than 1.0, and a significant improvement is not observed in
the regressions. Moreover, the real errors of the magnitudes
are not known; n=1 is used. The squared Euclidean distance
gives better results for all magnitude scales. The 95 % confi-
dence intervals of the best-fit regression are determined with
the bootstrap method (Efron, 1979). A total of 1000 new re-
gressions are calculated using 50 % of the total amount of
data of each relation. The bootstrap samples are randomly
selected using the Mersenne Twister random number gener-
ator (Matsumoto and Nishimura, 1998). The random num-
bers are unique in each test to prevent multiple selections of
any datum. After obtaining a large set for the constants a
and b of the linear fits, the outliers are removed utilizing the
IQR method. Then, the standard deviation (o) of the normally
distributed dataset is calculated.
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Figure 5 Magnitude relations between M. and the other
scales. The data density in 0.1 magnitude intervals is shown
with coloured counters. N is the total number of magnitude

pairs. The solid line is the best linear fit of the orthogonal
regression, whereas the dashed lines show the 95 % confi-

dence interval after bootstrapping. Grey line indicates the
y=x relation.
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The GOR results are given in Table 3 and Fig. 5. Because the
number of magnitude pairs is high for each relation, the data
are shown with coloured density contours in 0.1 magnitude-
unit grids. It is clear that all relations are linear and that the
minimum misfit regression lines are in good agreement with
the data distribution. The number of pairs is generally dense
between magnitude values of 3.0 and 5.0 and decrease for
larger magnitudes. In general, the slopes of the regression
lines are close to 1, and the intercept values are negative
except for Ms magnitude. The relation between mq and My in-
dicates that both magnitude scales are equal at m¢=4, and
the difference increases up to 0.4 magnitude units at larger
values. M. values are dense between 3 and 5, and the linear
fitting line extends close to the y=x line. The difference be-
tween local and moment magnitudes is about 0.25 at
M. =7.0. The conversion equation of m¢—M. is similar to that
of ML—M.w. The most considerable difference between the two
different magnitude scales is observed for surface and mo-
ment magnitudes. Ms is always smaller than Mw, and the dif-
ference is about 0.6 at Ms=4.0. Both scales are equal at
Ms=7.5. The magnitude M (the real type is not known) is
mostly reported in the past. There are 27 events with M>5.0
before 1964 in the study area. Therefore, an M—My conver-
sion is necessary for seismic hazard analyses using long-term
seismicity data. There are few magnitude pairs (N=38), and
they are distributed sparsely between 4.0 and 6.5 with a high
standard deviation (Fig. 5).

Table 3 Equivalent moment magnitude (Mw*) relations for
different magnitude scales.

Relation a+2o b4 20 Amount  Magnitude R
of data range
Mys=a-mg+b +L111£003 -0459+£0.14 978 28-73 0.80
My=a-M_+b +1017£0.02 —0.012£0.07 1664 28-7.2 0.89
Mys=a-my+b +1.043 2002 —0.080=0.08 685 4.0-7.0 0.88
Mi=a-Mg+b +0.827 £0.05  +1.1814£0.21 351 4.0-7.7 0.83
My =a-M+b +1.099 £0.13 0354 £0.68 38 3.4-6.9 0.51

3.3 Homogenization

The GOR results are implemented in all events in the study
area. First, My is searched and assigned as M.* if found. For
the events without an observed M, the first average magni-
tude with a non-zero value is chosen according to the priority
of saturation order in Table 1. For example, if an event has
only average Ms and M. values, Ms is selected for Mw* calcu-
lation. The chosen magnitude is also named Mx and is used
to calculate the equivalent moment magnitude (Mw*) with
the relevant equation. After applying homogenization equa-
tions to all earthquakes, the catalogue is presented with a
total of 45 parameters described in Appendix B. The cata-
logue has three sections: “"Event Origin Section”, “Magnitude
Section”, and “Comments”. There are 23 parameters in the
origin section. The origin time, coordinates, and depths with
their uncertainties are given. If one of these parameters is
fixed, it is marked with the “f” flag. The magnitude section
contains the average with standard deviation and median for
the six magnitude scales. The selected Mx value, its source
magnitude scale, and the calculated equivalent moment
magnitude (Mw*) are presented. The ISC event ID number
and the epicentre region are given in the comment section as
a reference.

In the homogenized catalogue, 57 % of the event origin pa-
rameters are flagged as PRIME by the ISC. The ISC and
EMSC (CSEM) origin parameters are generally reported with
the prime flag (~90 %-98 %). On the other hand, approxi-
mately half of the reported parameters (~60 %-65 %) by the
national institutes in Turkey (KOERI, AFAD/DAD) and Greece
(ATH) have the flag. The catalogue contains the event origin
information from the national sources (Fig. 6a) in a high per-
centage. The distribution of the magnitude scales for the
equivalent magnitude calculation is given in Fig. 6b. The vast
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majority of Mw* are obtained from M. and mq; the con-tribu-
tion of the other magnitude scales is small.

3.4 Completeness of the catalogue

One of the important parameters of an earthquake catalogue
is the magnitude of completeness (Mc). Mcis a threshold
magnitude and indicates that all earthquakes with magni-
tudes greater than M. are recorded in a study area. It is de-
termined using cumulative frequency-magnitude law (GR) of
Gutenberg and Richter (1954). The GR relation is simple but
powerful and formulated as log(N)=a—b-m, where N is the
cumulative number of events with magnitudes equal to or
greater than m. The other useful parameter derived from this
equation is the b value (slope). The b value is around 1 for
the tectonically active areas.

(b)

Source Institute for Origin Source of Mw*

Figure 6 Distribution of the parameters in the homogenized

catalogue. (@) Source institutes for the origin parameters.

(b) Percentage of the magnitude scales used for Mw* calcu-
lation.

The modern instrumental period (1964-present) observa-
tions for the region show a linear relation with b=0.96 be-
tween the cumulative number of earthquakes and equivalent
moment magnitude, Mw* (Fig. 7). If the dataset is extended
to cover the period from 1900 to 1964, the linearity of the
GR relation for the magnitudes between 5 and 7 disappears
due to the magnitude calculation uncertainties and lack of
small events in the catalogues for that time span. The Mc, the
lowest intercept point of the linear fit with the slope b, is
2.7 for all earthquakes between 1964 and 2018.
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Figure 7 The Gutenberg-Righter frequency-magnitude dis-
tribution for the homogenized catalogue. Light and dark
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grey circles represent the cumulative number of earth-
quakes in the periods 1900-2018 and 1964-2018, respec-
tively. The b value and magnitude completeness (M.) for the
period of 1964-2018 are 0.96 and 2.7, respectively.

The maximum curvature method (Wyss et al., 1999; Wiemer,
2001) is applied to investigate the spatial and temporal
change in M. for the modern instrumental period. Equal hor-
izontal sampling in latitude and longitude degrees is not used
to prevent artificial elongation because the length of 1° of lon-
gitude is ~94 and ~76 km in the south and north of the study
area, respectively. I use 20 km grid spacing and at least 100
events in a 100 km radius for the spatial distribution of M.
On the other hand, the temporal variation is estimated using
a window with 200 events and a moving step of 40 events.
These sampling parameters are sufficient to avoid erroneous
statistical results for the b value and Mc due to under-sam-
pling and non-homogenous subsets (Amorese et al., 2010;
Kagan, 1999, 2002, 2010; Kamer and Hiemer, 2013; Shi and
Bolt, 1982). The contour map in Fig. 8 shows that the ho-
mogenized catalogue is complete down to Myw*=2.6-2.7 in
Turkey. The white areas have deficient seismic activity (see
Fig. 2), and there are not sufficient data to ensure the crite-
ria. The variation of Mc throughout the years indicates that
the standard deviation band is narrow after the 1990s. The
M. has been stable at about 2.6 since 2007 because the num-
ber of seismological stations increases after the devastating
earthquakes (Mw>7) in 1999.
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Year

Figure 8(a) M. spatial distribution map for the events
since 1964. There are no data in white areas. (b) Temporal
M. variation as a function of year. Grey area is the o inter-

val estimated by bootstrapping.

4 Discussion

Generating an earthquake catalogue is one of the main study
areas for seismologists. An institution that operates a costly
seismological network provides the primary parametric infor-
mation of an event from raw waveform observations. Alt-
hough accessing catalogues is very easy via the internet in
recent decades, it is difficult to obtain all available data due
to some limitations of the data providers' web pages. The
problems of online datasets, such as absent or limited obser-
vations for the past years, a limited number of parameters,
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lack of parameter uncertainties, listing limitations, and use-
less formats in web pages, make it difficult to handle the
earthquake data for an extensive range of users. However,
most of the researchers only pay attention to the homoge-
nized magnitudes and the number of events. Unfortunately,
the importance of providing more parameters and their un-
certainties in the previous catalogues are missed. For exam-
ple, the SSG-9 (item #3.27i) safety document of the Inter-
national Atomic Energy Agency for nuclear power plants re-
quires the uncertainties of all earthquake parameters. There-
fore, the previously given datasets are less useful, especially
for seismic hazard analyses.

The earthquake information for Turkey comes from two na-
tional networks operated by the KOERI and AFAD. Both insti-
tutes have a large number of stations around Turkey (~1240)
and report recent events online. The date, time, depth, and
maghnitudes without uncertainties can be obtained by using
web search engines. While the KOERI lists only 50 000 events
in a single search with a downloadable text file, the AFAD's
search result is given with a maximum of 100 events at each
window, and it can be downloaded in the comma-separated
CSV file format. The other online catalogue with the same
parameters is provided by the EMSC. The searched events
can be downloaded in CSV format with the limitations of 5000
lines. Among the three institutions, only the KOERI provides
all available magnitude scales for an event. Additionally, the
EMSC does not provide the type of magnitude scale for an
event. In contrast, the ISC provides all available parameters
for an event determined not only by itself but also by the
other institutions, as mentioned in the previous chapter. The
magnitudes in the ISC event list are given in separate lines,
so it is not easy to use without knowledge of the comprehen-
sive bulletin format and programming. The online bulletin
search of the ISC also has an output limitation of 60000
events.

Besides the online catalogues, some catalogue compilations
based on magnitude homogenization for Turkey and its vicin-
ity are published. Leptokaropoulos et al. (2013) statistically
analyse the earthquakes in western Turkey (1964-2010) and
construct a catalogue with an equivalent moment magnitude.
They obtain conversion equations for different magnitude
scales reported by different institutions. The catalogue con-
tains 9875 events with only the parameters of date, time,
coordinates, and focal depth. Kadirioglu et al. (2018) present
another homogenized catalogue for Turkey containing ~6573
events between 1900 and 2012 by utilizing the same dataset
and conversion equations presented in the previous studies
(Kadirioglu et al., 2014; Kadirioglu and Kartal, 2016). Their
final catalogue is declustered and contains events only with
Mw*>4.0. On the other hand, Kadirioglu et al. (2014, 2018)
mention that a focal depth of 10 km is assigned to the events
without a reported depth or that are shallower than 1km in
the final catalogue. This assignment is arbitrary and unrecov-
erable. It may generate artificial errors in future studies using
this catalogue, especially in seismic hazard analyses.

Burton et al. (2004) generate a homogenized catalogue that
contains both reported and equivalent magnitudes for earth-
quakes in Greece and western Turkey using the previous con-
version equations. There are ~5200 events without M. anal-
ysis. The catalogue by Bayliss and Burton (2007) contains
~3680 homogenized events in Bulgaria and the surrounding
Balkan region with M.~4.0. More recently, Makropoulos et
al. (2012) have presented ~7350 homogenized events for
calculated Ms* and Mw* in the excel format for Greece and
western Turkey.

The common structure of the previous catalogues mentioned
above and others has limited earthquake parameters, such
as date, location, depth, and Mw*. Especially, the observed
maghnitudes and error/uncertainty values are not included.
The source institute of the parameters is also missing. There-
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fore, it is impossible to trace back to the origin of the param-
eters, and the equivalent moment magnitude (Mw*) cannot
be recalculated using newly determined conversion equa-
tions. On the other hand, a truncated final earthquake list
using a magnitude threshold is not useful for the researchers
who want to analyse or plot all seismic activity in a region.
The new homogenized catalogue in this study overcomes the
common deficiency of the previous earthquake catalogues for
Turkey.

5 Conclusions

Turkey and the surrounding area is one of the most seismi-
cally active regions on the Earth. Therefore, improved earth-
quake catalogue studies are necessary. A new, comprehen-
sive, and homogenized earthquake catalogue is compiled in
this study. The main aim is to present an earthquake data-
base in an easily manageable ASCII format for a wide range
of researchers in earth sciences. This study is based on the
latest ISC Bulletin rebuilt in 2020. All earthquakes during the
period from 1900 to October 2018 in Turkey and its near vi-
cinity are analysed. The origin parameters and magnitude
data in the IASPEI Seismic Format are systematically parsed
with a Fortran algorithm.

Approximately 378 000 events in the study area bounded by
35-44-N and 25-46°E are compiled (Fig. 3). The equivalent
moment magnitude (Mw*), which is the mandatory parame-
ter for the seismic hazard studies, is calculated for all events.
For this purposes, new conversion equations for mq, M., my,
Ms, and M are determined using the well-refined magnitude
pairs and the general orthogonal regression method that is
useful when the two variables have different uncertainties.
According to the values of Myw*, the overall catalogue is com-
plete down to M.=2.7. The spatial completeness variation in-
dicates Mc=~2.6-2.7 in Turkey. One of the advantages of the
catalogue is that it is not declustered or truncated using a
threshold magnitude so that it is useful for geophysicists, ge-
ologists, and geodesists. The Mw* values can be easily recal-
culated, and the catalogue can be declustered by seismolo-
gists and earthquake engineers using different parameters.
The final dataset contains not only Myw* as in the previous
studies but also the average with standard deviation and me-
dian of the observed magnitudes. The ISC event ID number
and geographic region of each event are also given to trace
an event in the bulletin. Presenting 45 parameters for all
events is the most valuable part of the new homogenized
catalogue.
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Appendix A

The ISC contributor institutes mentioned in this study are
given below. The ISS and GUTE catalogues are used for the
events in the period of 1900-1964.

Table A1 The ISC contributor institutes.

Code  Institute
ISC International Seismological Centre
IS5 Tn ional Seismological Summary (for 1900-1964)

GUTE  Gutenberg and Richter (1954) (for 1900-1952)

CSEM  European-Mediterranean Seismological Centre - EMSC (France)

ISK B. U. Kandilli Observatory Zarthquake Research Institute (Turkey)

DDA General Directorate of Disaster Affairs (Turkey), until September 2017

AFAD  Disaster and Emergency Management Presidency (Turkey), since October 2017
ATH National Observatory of Athens (Greece)

THE Department of Geophysics, Aristotle University of Thessaloniki {Greece)

MOS Geophysical Survey of Russian Academy of Sciences (Russia)

TEH Tehran University (Iran)

TAB Tabriz Seismological Observatory (Iran)

TIF Institute of Earth Sciences/National Seismic Monitoring Center (Georgia)

S0F National Institute of Geophysics, Geology and Geography (Bulgaria)

BUC National Institute for Earth Physics (Romania)

S1GU Subbaotin Institute of Geophysics, National Academy of Sciences {Ukraine)
IPER Institute of Physics of the Earth, Academy of Sciences, Moscow (Russia)
NSSP  National Survey of Seismic Protection (Armenia)

AZER  Republican Seismic Survey Center of Azerbaijan National Academy of Sciences { Azerbaijan)
NSSC  National Syrian Seismological Center (Syria)

THR International Institute of Earthquake Engineering and Seismology (Iran)
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Appendix B

The first and second lines of the homogenized catalogue are
the parameter names and column numbers, respectively. The
earthquake parameters are given below.

Table B1 Parameters in the homogenized catalogue.

Column  Parameter Column  Parameter
I Year 24 M (average)
2 Month 25 SDof M
3 Day 26 M (median)
4 Hour 27 my (average)
5 Minute 28 SD of my
6 Second 29 mgy (median)
7 Time fix flag 30 My, (average)
8  RMS(s) 31 SD of My,
9 Latitude (®) 32 My, (median)
10 Longitude (°) g 33 my, (average)
H 11 Location fix flag = 34 SD of mp,
k=1 12 Semi-major axisof 2 35 ny
s 90% ellipse (km) 5 (median)
:E‘:B 13 Semi-minor axis of E 36 M
e 90 % ellipse (km) £l (average)
5 14 Depth (km) = 37 SD of My
il 15 Depth fix flag 38 M (median)
16 Depth error (km) 39 My, (average)
17 Number of stations 40 SD of My
18 Azimuthal gap (*) 41 My (median)
19 Closest station 42 My
distance (km)
20 Furthest station 43 Source magnitude
distance (km) scale for My
21  Ewvent type 44 M
22 Institute £
23 Prime flag 2 45 # (null)
E 46 ISC information
o (event ID and region)

Fixing flags: n - not fixed (free), f - fixed. Prime flags: n -
not prime location, p — prime location. Event types: de -
damaging earthquake, fe - felt earthquake, ke - known
earthquake, se - suspected earthquake, uk - unknown. Un-
reported numerical parameters in the ISC Bulletin are given
as "0.00”. Uncalculated standard deviations are given
as "—1.00". Unknown or blank character fields are filled
with “-".
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Modelling of the joints between segments in
TBM tunnel

For a correct modelling of the joints between seg-
ments in a TBM tunnel

Dr. Cosimo lasiello

1. Introduction

Rl L

A tunnel boring machine is a machine capable of excavating
a tunnel with the complete cross section, and can be
equipped, according to the different cases, with auxiliary
modules for the positioning of provisional linings. The injec-
tion of the space between the ring and the ground (the so-
called gap), created by the difference between the rear of the
shield and the ring, is an element related more to the con-
struction process of the tunnel than to design as stated in
ITA, 1999 and ITAtech, 2014. Gap backfill is meant to per-
form several functions:

= It ensures a uniform distribution of the ground pressures.

= It reduces decompression of the ground that could have
negative effects on subsidence (in particular for superfi-
cial tunnels)

= It works as an additional barrier for waterproofing.

= The alkalinity of the contact between the ground and the
lining increases, so the durability of the ring improves.

(More information on gap back-fill can be found in references
Cavalaro 2009 and Pelizza et al. 2010)

PHASE 0 PHASE 1

Drift-walls

Figure 1. Gap filling phases carried out in the real case
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Figure 1 shows the procedure of gap filling for tunnels in
rock/soil. The phases of gap filling are:

e Phase 0: the ring has been installed and is held in place
by longitudinal and circumferential bolts within the shield

e Phase 1: Execution of the so-called “saddle”. This opera-
tion starts just after the ring installation. The ring, at this
stage, is outside the shield.

e Phase 2: Execution of the drift-walls gap filling. This op-
eration takes some time to be covered and starts after
the installation of 2 to 4 other rings.

e Phase 3: gap-filling completion. This operation takes
place after the installation of another 2 to 4 rings

In summary, the time each ring has to “wait” before its gap
is filled can vary from four to eight other ring installations. If
the TBM advance does not encounter any problems (geolog-
ical formation, local presence of water table) or any mainte-
nance problems (cutters, convoy belt and so on), the time
between phase 1 and phase 3 theoretically lasts from one to
three days. During this time, the ring is experimenting defor-
mations, which can alter its internal stress distribution.

The importance of simulating the joints between rings
can be due to particular structural and geotechnical
conditions as a more reliable assessment of the ring
deflections, earthquake conditions and so on. In this
blog we are going to focus our attention to the so-
called longitudinal joints, defined as the joints be-
tween segments of the same ring because their mod-
eling is more frequent.

2. Joints within the same rings (longitudinal joints)

The first studies on tunnel joints were carried out by Gladwell,
1980, and Jansenn,1983, based on the study of concrete
joints carried out by Leonhardt and Riemann in 1966. Their
idea was to simulate the contact between two segments, i.e.
the joint, considering concrete as an elastic material and its
contact as direct and uniform. In other words, they proposed
to simulate the mechanism dowels/joint /segment as an
equivalent beam made of three distinctive beams with a “fi-
nite” discontinuity as shown in Figure 2.

'Equivalent beam

Joint Height

p— e — .
. gl
&

| 2

' =
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@

r I E

&

Joint Thickness

Figure 2. Jansenn s Equivalent beam approach
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This artifice allows simulating the joint rotation and its cur-
vature using a beam of variable depth. If we refer to Jan-
senn’s approach it is possible to see how the linear relation-
ship between bending moment, M, and joint rotation a func-
tion of the axial force is, N, and of the joint geometry:

a=2_1n M ¢ mlmm 1)
EI E nh'b 6
8N . 1
QbhE (—-1)
Nh

where:
h= joint height (m)
b= joint thickness (m)

Ec and I have the same definition employed for equation (1)
and N, M are the internal forces (Axial load and bending Mo-
ment).

@= joint rotation (radians)

This equation expresses the rotation (@) of the joint in radi-
ans.

Jansenn 's approach is more accurate for thick joints because
in the equivalent ‘beam’ a curvature will develop resulting in
a rotation. In reality, when the joint is very thin, only a very
minor additional rotation will occur. Because of the hypothe-
sis that the joint has a length equal to the height of the joint,
according to Janssen, a rotation will develop taken into ac-
count for the spread of load in the region of the joint.

Regarding this, the Janssen relation will be more accurate
when describing a thick joint. Gladwell proposed another re-
lationship Moment/joint rotation, which is very similar to the
Janssen’s except for the introduction of the intrinsic proper-
ties (Ec and moreover Poisson ratio) of reinforced concrete.
The formula is:

=M,—fﬂ{la (3)
E i’ i
Q2= _d-urN if M > 1 F 4
B bh(= —1)
Nh

As shown by Van Der Vliet, 2010, and afterwards by Pefa,
2012, there are three main differences between the
Gladwell’s and Janssen’s approach:

e The initial stiffness obtained by Gladwell is greater than
Janssen’s. This is due to the type of analysis carried out
by Gladwell in which the contact stress is concentrated on
the edges of the joint.

e The non-linear branch proposed by Gladwell reaches very
quickly the maximum theoretical bending moment be-
cause Gladwell s approach stiffness is higher and the
joint stayed close longer than Jansenn s one (Figure 3).

e The differences encountered between the two solutions,
in particular in the linear branch, are due to the different
formulation of joint and the segment height.
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Figure 3. Comparison between Jansenn and Gladwell ap-
proach for the studied case

Van Der Vliet, 2010 showed that the joint simulation in finite
element modelling, seems to better follow the Gladwell’s ap-
proach than Janssen’s if the structure is simulated as solid
element, because it takes into account the mechanical prop-
erties of concrete (Ec and u). In the engineering practice,
however, the structure elements are usually simulated as
beam/shell elements and they implement already the me-
chanical features of the elements; in this case the Janssen
approach results more reliable in terms of numerical ap-
proach. This is the reason why in Midas GTS NX is possible to
simulate the joints between segments as Janssen (see Fig-
ure 4)

Matenal x
D 1 Name | Interface Color — "
Model Type  Shell Interface

General  Thermal

Structural Parameters
Normal Stffness Modulus{kn) 37100000 | kN/m?
Shear Stffness Modulus(ie) 371000| p/me

iv'| Coulomb Friction
Coheson(C) 3.2 Wm?

-
~
o

Frictional Angle(®) (deg)

[7 Nonlingar Moment-Rotation : Janssen's Lav.J

Figure 4. Janssen’s law in Midas GTS NX

In order to better simulate the joints in finite elements mod-
els, Blom, 2002 considered the longitudinal joints as flexural

W

springs with stiffness, “c.”, defined as:

e=tem<lan s
f w] 6
c‘,=iif_-’|-1'21.-’*.’?.'r (6)
= ¢

Where the terms @: and @2 are those of equations (1) and
(2). Equation 5 is employed when the rotational stiffness is
non-linear but the ultimate compressive strains are in the
elastic branch. The circumferential joints are considered as
shear springs too. Arnau, 2012 has adopted this formulation
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in his experimental study with good results.

If we wanted to simulate the Blom criteria, in MIDAS GTS NX
we have to create a “"Node connection/rigid link”.'

These cited studies were carried out determining the stress
distribution and deformation of an ovalised ring assuming
three main hypotheses, which are not in fact realistic:

* The ring is radially loaded,
= The Gap between rock and lining is completely filled
= Concrete ring behavior is always linear elastic

These hypotheses are not fulfilled in absence of a significant
axial force or when the gap is not yet filled, for example dur-
ing construction phases. In this case the only bending capac-
ity to support the weight of the segment is provided by the
longitudinal bolts.

The main issue in engineering practice is the magnitude of
the deformation when the load is not radial, in the absence
of a significant axial force acting on the ring, and when the
ring, because of the lack of gap-fill is free to expand. In this
case, the deformations and the stress distributions are com-
pletely out of range when comparison is made between the
field data and those values calculated with the models avail-
able in technical literature and summarized above because
all of them take into consideration that the ring is perfectly
confined and immersed into the soil: in other words, the ring
displacements would be very small.

It is, therefore, not possible to study these effects referring
to the technical literature available. The new approach pre-
sented in this study is based on non-linear behavior of R.C.
based on the constitutive laws of the materials which leads
to a redistribution of the internal forces, in particular of bend-
ing moments, and considers provisional bolts which are ac-
tually responsible for the achievement of equilibrium in the
unfavorable conditions typical of construction phases.

3. Non-linear analysis

Let’s imagine studying the installation of the ring and its an-
nular gap filling to double check the crack patterns and the
ovalisation (the lack of circular shape). In this case the
stresses in the steel of the re-bars, could reach values up to
400 MPa, when cutting the steel bar. Indeed, it is worth
pointing out that a kinematic model of the structure shows
how a small angle offset (0.5%) at one joint during ring in-
stallation results in a displacement equal to 45mm, e.g 0.4%
of the inner diameter.

In non-linear analysis the segments are modelled as non-lin-
ear frame elements, while the back-filling material is mod-
elled by means of linear springs. The joints between seg-
ments have been simulated as non-linear frame elements
with a section of steel at the middle of the cross section.

K =250 MN/m

Figure 5. Non linear model
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The structural elements considered in the analysis have the
following geometrical characteristics and uncracked mechan-
ical properties:

Table 1. Geometrical characteristics and gross mechanical
properties of structural elements

Element h (m) A(m?) 1 (m*)
Segments 0.4 04 533x% 1077
Joints 0.17 0.17 4.00 % 104

In order to limit the deformations, the extension of the saddle
(usually measured in degrees) takes on a fundamental im-
portance in the problem definition. In fact, the greater the
extension of the saddle area, in phase 1 of Figure 1, the
smaller the displacements which appear along the ring.

Bolt Joint

Figure 6 Ring saddle (809, split in in 40°+40°). Bolts are
visible between segments

Figure 6 shows the positions of longitudinal bolts whose
main function is to “close” and ensure proper ring geometry
of the ring from phase 1 to phase 3 of Figure 1.

The project, object of this study, provided a theoretical ex-
tension of saddle zone of 80° divided in two symmetric por-
tions of 40°, as shown in Figure 6. The first step in the anal-
ysis was to recreate the theoretical conditions. The length of
the saddle ring zone has been modelled using vertical
springs. The springs can be derived from the subgrade mod-
ulus

Formula based on Galerkin approach (see Bowels
1997)

r-_E
R(+v)

where: K= subgrade modulus, E= Young modulus of the soil.,
R= radius of the tunnel (5.57m), v= Poisson ratio (0.2)

Formula by Bowels, based on Vesic s approach (see
always Bowles, 1997)
. E
K=—— _
B(l-uvh)
where: E= Young modulus of the soil, B= equivalent founda-

tion width [see for instance page 509 of Bowles, 1997, v=
Poisson ratio

To evaluate the equivalent subgrade modulus along the sad-
dle area, three different hypotheses were made.
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e The subgrade modulus is a function only of the mortar
Young s modulus (evaluated 30GPa). The thickness of
the mortar is 0.125m which is the gap between the rear
of the TBM and the surface of the lining.

e The subgrade modulus is a function of the mortar and that
of underlying soil. The thickness of the equivalent layer is
0.25m which is two times the gap thickness. Each layer
is considered with a depth of 0.125 m

e The subgrade modulus is a function of the Young s mod-
ulus of the mortar and that of the underlying soil. The
thickness of the equivalent layer is 1.5m which is 12 times
the gap extension. The mortar layer is 0.125m deep and
the underlying soil is 1.375m.

Each of three hypotheses was examined using both Ga-
lerkin“s and Bowels” approach. In summary 6 calculations
were made. Following Bowels 1997, the Young modulus for a
layered soil can be expressed as:

_EH+..EH,
O (H(+H)

where: Ewt= layered Young’'s modulus, Ei..En= Young's
modulus of layer 1...n, Hi...Hn= thickness of layer 1...n

Once the subgrade moduli have been obtained for each one
of the six possible combinations, each value has been multi-
plied by the equivalent frame area (0.157m) and the sub-
grade modulus, for each frame, has been obtained as shown
in Figure 7, where it is possible to see how the difference
between the various subgrade moduli can be six times
(model 1 / model 6).

800
700 s
600
500

400 .

200

Subgrade modulus (MN/m)

100 MODEL &

0
0 0.1250.250.375 0.5 0.6250.750.875 1 1.1251.251.375 1.5 1.6251.75 1.875

Thickness of the equivalent layer (m)
+ Bowles = Galerkin

Figure 7 Sub-grade Moduli Variation

Table 2 Different Sub-grade Scenarios

Thickness K Area Subgrade
Approach  Model (m) (MN/m?) (m®) modulus (MN/m)
Galerkin 1 0.125 4,488 0.157 704
Galerkin 2 0.25 2,598 0.157 408
Galerkin 3 1.5 1,023 0.157 161
Bowels 4 0.125 4,027 0.157 632
Bowels 3 0.25 2,331 0.157 366
Bowels 6 1.5 918 0.157 144

Table 2 collects all the subgrade moduli employed in non-
linear calibrations. Figure 7 shows the relation between
thickness of the equivalent layer and the subgrade modulus.
Model 1, for example, corresponds to subgrade modulus fol-
lowing Galerkin “s approach with an equivalent thickness of
0.125 m while model 6 corresponds to Bowles s approach
with an equivalent thickness of 1.5m.

phi (degrees)
0 30 60 90 120 150 180 210 240 270 300 330 3860
21

Bending Moment (KNm)

Figure 8. Relation of Bending moment depending of the
models employed

Figure 8 shows the values of the bending moments as func-
tion of the tunnel angle (0° at crown and 180° at invert arch)
for the two different subgrade moduli (model 1 and model 6).
It is possible to see how the difference in terms of bending
moments is about 9% at the crown and 21% at invert arch.
These differences are rather small, in spite of the significant
difference in the value of the subgrade modulus.

It was finally decided to employ a value of subgrade modulus
equal to 250 MN/m, because, within the estimated range, it
better simulates the plastic zone around the tunnel. The
model is shown in the Figure 9:

(a) (b)

Figure 9. Model employed in analysis (at right) vs real ring
(at left)

As it is visible in Figure 9, two cross sections were employed:
e Cross section of the segment with a height of 0.40m of
concrete and steel rebars

e Joint section, with a height of 0.17m and a steel bolt ex-
actly at the centre of the section

1.0m excavation

I - back grouting

T o /- extrados waterproofing
E gasket
2 = z plane contact
€ 63 joint
o -2
_0, F

Bolt intrados
Figure 10. Joint section area

Each segment, in fact, is connected to the others along the
longitudinal joint with two longitudinal bolts (along the same
ring) and along the transverse joints also with transverse
bolts (with the adjacent ring). Each bolt is 25 mm diameter
with tensile strength of 1040 MPa and a length of 0.520 m.
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The insertion angle is 30° (Figure 10). Fq, is fixed at 700
MPa. The joint section with the concrete in compression and
the bolt in tension works as a rotational spring with elasto-
plastic behavior.

It is important to underline that the main function of the
bolts, mainly the one placed along the longitudinal joints, is
to connect all the segments within the same ring, providing
enough resistance to balance the ring s self-weight in ab-
sence of a significant axial force.

This is the main reason why bolts must be taken into account
during the verification of the construction phases. The bolts
were modelled with a frame element whose cross section is
shown in Figure 9 (left). Constitutive laws, with average
values for concrete and steel bars have been employed.

The methodology of the analysis carried out is based on Pérez
et al, 2012 and it consists in the following steps:

e First of all a linear analysis is carried out to determine the
internal force envelopes along the ring.

e For each section of the model, the bending moment is
compared to the yielding moment. The yielding moment
has been evaluated as 128 KNm

e When the computed bending moment is greater to than
the value established for yielding (128KNm), a hinge is
considered to be formed at that location, carrying a bend-
ing moment equal to this value. In this way, internal
forces redistribute along the ring. This artifice allows to
reproducing the r response of a structure under bending
moments when yielding is reached.

e This process has to be repeated until bending moments
within the ring are less than the yielding moment or until
the structure has collapsed (formation of 5 plastic
hinges).

Three scenarios have been reproduced varying the extension
of the saddle area as shown in Figure 11.

Scenario Saddle Extension
¥}
A 40+40
T A0 a0 -
8 40430
" d0e_ 230°-
c 40+20
- lfao=?.°o'

Figure 11 Scenarios analyzed depending of the saddle ex-
tension

The results of the models are shown in Table 3 where it is
possible to check the evolution of the internal force redistri-
bution when a hinge is inserted in the model. Model “A”
reaches a maximum crack width of 0.3 mm and the ovalisa-
tion seems to be constant with a value of 13mm. Model B
reaches a maximum crack value of 1.0 mm at the tunnel
crown while the ovalisation increases from 17.0 mm with
model "B1” to 56.0 mm with model “B3".
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Table 3. Summary table among the different scenarios and
their evolution after the redistribution steps

Scenario Discription Novnen KN) My (RN - 1)

Qpy (mm x 10°*) Crack a1 crown tmen)

Model C assumes the formation of a series of hinges, during
the redistribution process, where the bending moment is
higher than the moment producing yielding of the reinforce-
ment one until “*C5” where equilibrium is reached at all sec-
tions.

4. Conclusions

From the above discussions the following conclusions can be
drawn:

1 The approach of tunnel design based on elastic behavior
of reinforced concrete, while generally acceptable for ser-
vice conditions, is not always adequate for the initial
phase of ring installation, since the axial forces at the
joints are very low.

2 For the construction phase the usual models (Jansenn,
Blom) are not applicable due to lack of axial force. For
this case, the analysis must take into account provisional
bolts which guarantee the structural integrity during this
phase. This analysis can be carried out in MIDAS GTS NX
simulating the segments as shells with different thick-
ness.

3 For the permanent phases the usual models (Jansenn,
Blom) can be applicable because of the ground forces.
These joins can be efficiently simulated in Midas GTS as
interface with Jansenn formulation

4 During construction phase, it is important also to evaluate
the asymmetrical configuration of the saddle because it
can lead big values of ovalisation of the rings.

The model employed, simulating the joints among the seg-
ments, allows to model hinges within the ring which lead to
redistribution of internal forces. This redistribution capacity
is the reason why the formation of a hinge within the ring
does not lead to collapse.

Click here to see the author's on-demand video @

Case Study:
Modeling in TBM
- Design Approa

DR. COSIMO IASI
AECOM

https://www.youtube.com/watch?v=M3CgyCo6fpl

https://www.midasgeotech.com/blog/joints-tbm-tunnel-
partl, https://www.midasgeotech.com/blog/joints-tbm-tun-
nel-part2
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Drilled Shaft Foundations for the Hurricane
Deck Bridge (A RCD Story)

Introduction

The Missouri Department of Transportation (MoDOT) recently
replaced the Hurricane Deck Bridge that carries Highway 5
traffic across the Osage Arm of the Lake of the Ozarks in
Camden County, Missouri. The replacement structure is on a
new alignment adjacent to the existing bridge and is founded
on large diameter drilled shafts socketed into the bedrock us-
ing full-face, casing top mounted, Reverse Circulation Drilling
(RCD). This article describes the foundation design and con-
struction for this interesting $32 million bridge replacement
project.

The owner is MoDOT, the general contractor was American
Bridge, and the design consultant was Parsons. Both Case
Foundation and Hayes Drilling acted as sub-contractor to
American Bridge to install drilled shaft foundations; Case in
the water using RCD equipment and Hayes on the land using
traditional rotary drilling equipment. Dan Brown and Associ-
ates (DBA) provided foundation engineering and design ser-
vices as sub-consultant to Parsons.

Foundation Design

Dozens of boreholes including rock coring were drilled form a
barge during the design phase. The location of each drilled
shaft included at least one boring per shaft. Some of the bor-
ings were also logged with an Acoustic Tele-Viewer (ATV) in
an effort to further evaluate the in-situ quality of the bedrock.
This region is known to contain karstic features in the bed-
rock and the ATV logs provided a reliable means to inspect
borehole walls for such features. An example of the ATV re-
sults in the bedrock is provided in Figure 1a, along with the
corresponding photograph of recovered rock core in Figure
1b.
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Fig 1a: Representative ATV Results in Dolostone Bedrock
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Fig 1b: Corresponding Photograph of recovered Dolostone
Bedrock core

The dolostone bedrock was determined to be adequate on
the basis of the core results. The average unconfined com-
pressive strength (qu) of the bedrock cores as measured in
the laboratory was 5,680 psi (39162 KN/m2). As is typical
with sedimentary bedrock in the Midwestern United States
the qu of the bedrock cores contained a fair amount of varia-
bility and therefore many tests were performed in an effort
to quantify the variability. The measured qu values on the 225
samples tested ranged from 650 psi to 18,420 psi with a
standard deviation of 3,090 psi (21305 KN/m2). The average
unit weight of the bedrock core samples prior to testing in
the laboratory was 159 pcf (2547 Kg/m3). Core recovery and
Rock Quality Designation (RQD) were both good with the ex-
ception of some zones of karst near the surface of the bed-
rock.

The bridge design includes eleven two-column bents sup-
ported on drilled shafts with rock sockets. The two shafts at
each bent were tied together with a waterline strut oriented
in the transverse direction of the bridge. Each column was
supported by an 8.5ft (2.59m) diameter drilled shaft perma-
nently cased to rock and with an 8ft (2.43m) diameter socket
extending about 20ft (6.09m) into dolostone bedrock. The
contributions of both side resistance and base resistance gen-
erated in the rock socket were included in the calculations of
geotechnical axial compressive resistance.

The diameter was controlled by lateral considerations and the
relative large unsupported length between the mudline and
the waterline strut. The submerged overburden soil was soft
and provided little lateral resistance. A schematic of the sub-
surface profile longitudinal with the bridge is provided in Fig-
ure 2 with the bent locations superimposed. At some loca-
tions, the water is 80ft (24.38m) deep with only about 10ft
(3.04m) of soil above bedrock. Due to the relatively large
unsupported shaft length, the structural engineer concluded
and specified that the maximum allowable plumbness toler-
ance was one percent.

Elevation (t)

-ir: —a
50 . . | I )
AE00 300400 SO2+00  SO4HO0 506400 SOEH00 S10e00 S12+00 514400 S16+00 SIB-00 520400 22400

Fig 2: Subsurface Profile
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The socket length was controlled by axial considerations and
less favorable bedrock conditions were encountered at some
shaft locations. The core recovery and RQD at some locations
indicated soil-filled solution cavities and poor-quality bedrock
at a few of the shafts near the surface of the bedrock.

Foundation Construction

The drilled shafts at Bents 4 through 10 were constructed by
Case Foundation under subcontract to American Bridge.
These locations represent the over-water bents and included
a total of 14 shafts. The drilled shafts necessary to support
the bents on land were constructed by Hayes Drilling under
subcontract to American Bridge.

After installing the permanent casing into bedrock and re-
moving the soil overburden inside the casing, Case Founda-
tion drilled the rock sockets with an RCD rig. The rig was
mounted to the top of the permanent casing as shown in Fig-
ures 3a and 3b and the excavation was advance using a full-
face cutter assembly as shown in Figure 4.

m/ &5
Fig 4: Full-Face Cutter Assembly

Following the excavation of the drilled shaft, standard MoDOT
drilled shaft construction specifications required each rock
socket be visually inspected with a television camera. The
socket walls and base were viewed with the camera and in-
dicated a very clean excavation and rock socket conditions
commensurate with the design.

At one shaft location, a clay-filled solution cavity was encoun-
tered that required mitigation. The cavity was approximately
2-3ft (0.61-0.91m) in vertical dimension and the top of the
cavity was approximately 5ft (1.52m) beneath the top of
bedrock. Upon encountering this feature, the drill stem ad-
vanced rapidly as would be expected when transitioning from
bedrock to clay. The drill assembly was immediately retrieved
to prevent potential loss of the tool.

A previously agreed upon contingency plan was instituted im-
mediately to mitigate the issue. This contingency plan was
included in the drilled shaft installation plan and proved very
valuable. Because the risk of encountering such features
were made known early in the project, the Owner, Engineer,
and Contractor were able to rapidly respond to the issue and
successfully and efficiently mitigate the problem under fair
financial terms. A well out thought installation plan provided
by the Contractor in combination with a thorough identifica-
tion and description of construction risks by the Engineer
helped the Owner feel comfortable agreeing to the financial
terms of the possible mitigation effort prior to the commence-
ment of construction. A photograph of the completed Hurri-
cane Deck replacement bridge is provided below in Figure 5.

Fig 3b: Reverse Circulation Drill Rig

The configuration of drill rig and cutting tool combined to
make what was essentially a large plumb bob. This proved
beneficial in achieving the maximum one percent vertical tol-
erance specified in the construction documents.

Another benefit of the reverse circulation drilling method is
that an airlift is constantly working to remove cuttings. This
process results in a very clean excavation which greatly re-
duces the risks of post-construction integrity test anomalies
as well as provides more reliable base resistance.

Fig 5: Photograph of New Hurricane Deck Bridge
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Summary

Several aspects of foundation engineering were necessary
during the design phase of this interesting bridge replace-
ment project. The final selected foundation elements included
drilled shafts with rock sockets and one instance of a spread
footing bearing on shallow bedrock.

During the investigation of the existing caissons, ATV testing
proved very beneficial, particularly in zones with low core re-
covery or RQD.

A comprehensive drilled shaft installation plan agreed upon
by all parties in advance of the construction can and did yield
benefit. A good plan should include a consideration of the
anticipated risks and an agreement on how to proceed if dif-
ficulties associated with those risks are encountered. A good
faith effort is necessary by the Contractor and a willingness
to share risk is necessary by the Owner, along with a compe-
tent and experienced design engineer retained throughout
the entire design and construction process.

(DFI of INDIA News, Volume 7 Book 2, July 2021, pp. 8-10,
http://www.dfi.org/update/DFI%?20In-

dia%20News%?20July%202021.pdf)
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Numerical Modelling: On the Importance of an
Appropriate Soil Model
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Numerical Analysis of a Deep Excavation: Unrealistic heave
of the soil behind the retaining wall (credits: Virtuosity)

The following was prepared by Dr. Ronald B.J. Brinkgreve,
and first presented by Virtuosity.

Numerical modelling of geotechnical applications requires ap-
propriate soil models to obtain realistic and accurate results.
In this respect, a simplified model like the linear elastic per-
fectly plastic Mohr-Coulomb model can be regarded as inap-
propriate, since it lacks important features of real soil behav-
ior. If you are still addicted to Mohr-Coulomb, it’s time to
move on. This blog explains why, and what are the better
alternatives.

Features of Soil Behavior

Compared to other ‘engineering materials’ like steel and con-
crete, soil is a much more complex material. Typical ‘engi-
neering properties’ of soil, such as ‘strength’ and ‘stiffness’
depend on many other properties and on the particular con-
ditions that apply in the situation at hand. For example, soil
strength and stiffness depend on the stress level, the loading
direction, the strain level, short or long term, density, over-
consolidation, and several more. Stress-dependency and
strain-dependency of stiffness and strength are some of the
‘features of soil behavior’. Other features are compaction and
dilatancy, drained or undrained behavior (the latter involves
a simultaneous change of pore water pressure), creep, ani-
sotropy, structure, and several more.

Constitutive Models

Geotechnical Finite Element (FE) programs use constitutive
models to model the mechanical behavior of soil and rock
layers. Constitutive models, or in short, soil models or rock
models, are a theoretical framework for the relationship be-
tween stress and strain (and time); it is the qualitative de-
scription of the soil or rock behavior in the computer pro-
gram. The linear elastic perfectly plastic Mohr-Coulomb
model is a simple combination of Hooke’s law of isotropic
elasticity and the generalized Mohr-Coulomb failure criterion
formulated in a non-associated plasticity framework. This
sounds complicated, but, in fact, it isn't; it provides only a bi-
linear stress-strain relationship, which is far from realistic,
because it lacks many features of real soil behavior.

More advanced soil models, such as the Soft Soil model and
the Hardening Soil model with small-strain stiffness (HSs-
mall), are based upon more complicated theories. They have
been validated based on many test results and several real-
life applications. As a user, you do not need to fully under-
stand the theories behind, as long as you are aware of the
capabilities and limitations of the models and how to deter-
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mine the corresponding parameters. Some constitutive mod-
els are more appropriate for soft soils; others are more ap-
propriate for harder types of soils and some models are ap-
plicable for rocks or other engineering materials; and there
are also special models for dynamic applications (earthquake
simulations) or for temperature-dependent applications. It is
important to choose the right model in accordance with the
type of soil and the features of soil behavior that are consid-
ered relevant for the application at hand.

Images shown below: Staged undrained construction of an
embankment on soft soil

v
I e B S S R R R

Using Mohr-Coulomb model with effective strength parame-
ters: No failure (stable)

SN e oo el e Ml b st e e

Using Soft Soil model with effective strength properties:
Failure (instable)

Model Parameters

Besides the model itself (theoretical framework; qualitative
description of soil behavior), the model parameters are there
to quantify the soil properties (stiffness, strength, etc.) in the
constitutive model. Admittedly, more advanced soil models
generally have more parameters that need to be determined
based on site investigation data, which is usually scarce. This
is a reason why some engineers stick to simple models, be-
cause they think it will cost them less time and effort to de-
termine the parameters. However, appearances are decep-
tive, since parameters in a simple model cannot be deter-
mined unambiguously for most practical applications. On the
other hand, parameters in advanced soil models have a much
more precise meaning and can mostly be determined unam-
biguously for each soil layer.

Simple Models can be Dangerous

Simple models lack important features of soil behavior. In
some cases, this may lead to dangerous situations. Some
examples:

1. Soft soils show a reduction of effective mean stress under
undrained loading conditions, which results in undrained
shear strength (su) that is less than what would result
from the initial effective mean stress. Linear elastic per-
fectly plastic models do not capture this reduction of ef-
fective mean stress. Hence, they overpredict the soil’s un-
drained shear strength when modelled by even the cor-
rect effective strength properties (¢”’, ¢”), which can be
dangerous. See first example below.

2. Simple models do not distinguish between primary load-
ing and unloading or reloading. When using such models
in excavation projects to predict deformations around the
retaining wall, unrealistic heave of the wall and heave of
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https://www.geoengineer.org/education/numerical-constitutive-modeling
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https://www.geoengineer.org/storage/education/2410/editor_photos/20079/Using_Mohr_Coulomb_model_with_effective_strength_parameters_no_failure-png.png

the soil behind is often found. Practitioners know that ex-
cavations always cause settlement instead of heave. Sim-
ple models predict the opposite, which can be dangerous.
See second example below.

There may be ways to avoid this dangerous behavior of sim-
ple models by means of ‘engineering judgment’. However, it
is better to use more advanced soil models and rather spend
your time on a proper determination of the model parame-
ters. The model does then most of the job for you.

Image shown below: Staged excavation, supported by an an-
chored retaining wall

Using Mohr-Coulomb model, showing unrealistic heave of
the soil behind the retaining wall
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Using the Hardening Soil model with small-strain stiffness
showing realistic settlement behind the wall

Note:

1. Instead of sub-dividing the homogeneous soil into multi-
ple sub-layers, as necessary for the MC model, the soil
can simply be modelled with a single layer using the HSs-
mall model.

2. Deformations are plotted on an exaggerated scale.

3. The heave of the excavation bottom (swelling) is a result
of unloading, but is generally not noticed in practice, since
it is simply excavated.

More to Come

After reading this contribution, you should consider the use
of advanced constitutive models in your next geotechnical fi-
nite element application. In the next series of blogs the focus
will be on some such models with the purpose to take away
the fear and make you more confident of using them.

An important hurdle is the determination of model parame-
ters, especially since good site investigation is often lacking
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in an early stage of a project. It should be mentioned that
preliminary work on a tool to help you with parameter deter-
mination of advanced soil models, was published in a Geo-
strata article two years ago by Brinkgreve (2019). Starting
from basic field test data (CPT, SPT), the tool uses chains of
correlations to propose parameter values, and it transpar-
ently shows how they are calculated. This shall stimulate the
use of advanced constitutive models and it shall lead to more
consistent results from geotechnical finite element calcula-
tions.

Credits: Virtuosity Software

https://www.geoengineer.org/education/numerical-consti-
tutive-modeling/numerical-modelling-on-the-importance-of-
an-appropriate-soil-model?utm source=twitter&utm me-

dium=social&utm campaign=page post
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Forensic Delay Analysis for Dispute Resolution
Dimitrios Tousiakis

Delay expert and Director of HKA Dubai, looks at ap-
plying Linear Scheduling Methodology tools to sim-
plify forensic delay analysis for dispute resolution

CLEAR PRESENTATION WHEN DEMONSTRATING A fact in
construction dispute proceedings is essential. It can dictate
the outcome of a dispute and applies equally to claim sub-
missions and any independent testimony required in court,
arbitration or other formal proceedings.

A ‘linear’ project such as a tunnel involves longitudinal, spa-
tial and repetitive construction activities

Because of the complexities arising in delay analysis and its
terminology, it is often characterised as a ‘dark art’. A simple
presentation of a sound methodology arriving at clear and
persuasive conclusions, goes a long way to demystify this so
called dark art.

The nature of the construction project and the details of the
dispute usually dictate the most appropriate delay analysis
method to be applied.

Here, two fundamental scheduling methods are examined for
their application to projects of a ‘linear’ nature (such as
roads, bridges, tunnels, etc.):

» The Critical Path Method (CPM)
= The Linear Scheduling Method (LSM).

CPM is a scheduling method that is more widely used for con-
struction programme development and management.

However, for linear projects, the lesser known LSM is a more
informative approach. This methodology uses graphical rep-
resentation in a two-dimensional (2D) diagram within time
and location axes.

In this article, the potential and benefits of LSM graphs for
the purposes of forensic delay analysis of linear construction
projects are reviewed. A hypothetical tunnelling project case
study is used to demonstrate how as-built information can be
incorporated into the LSM graphic to demonstrate the various
project parameters, the actual progress of works, and the
cause and effect of delay events.

WHAT IS A LINEAR PROJECT?

‘Linear project’ is the term that characterises a construction
project with longitudinal, spatial and repetitive construction
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activities. Examples include highways, pipelines, bridges,
railway-track systems and tunnelling.

Linear scheduling for forensic delay analysis can benefit lin-
ear projects

The main characteristics of linear projects are:

= Repetitive identical activities along the length of the pro-
ject (for tunnels, pipelines, etc.).

= Repetitive activities carried out irrespective of location
and without a dependency on any particular spatial se-
quence. For example, if one section of a tunnel is tempo-
rarily inaccessible, work might still progress along other
sections.

= The timely completion of linear projects is highly depend-
ent upon efficient productivity rates and optimum re-
source utilisation for repetitive activities.

CRITICAL PATH VERSUS LINEAR SCHEDULING

The CPM and the LSM are both scheduling and programming
methods used for developing, managing and monitoring the
time aspect of construction projects.

CRITICAL PATH METHOD

The Delay and Disruption Protocol published by the Society
for Construction Law! describes the CPM programming
method as:

'The methodology or management technique that, through
the use of calculation rules (usually automatically carried out
by programming software), determines the critical path and
calculates float.’

CPM is the most commonly known and used scheduling
method in construction management. Schedules are pre-
pared by inputting data for individual activities (i.e. dura-
tions, dates, logic relationships, dependencies, etc.) into pro-
prietary programme software tools. The software subse-
quently applies algorithms to calculate free float, total float,
critical and near critical paths for the combined elements of
the project.

CPM is a valuable tool that can display graphical visualisa-
tions, normally in the form of a Gantt Chart.

However, because CPM focuses primarily on the time aspect
of construction projects, the outcome is a one-dimensional
(1D) overview. Caution should be applied when using this
scheduling methodology because several important elements
are not factored into the process?.

For example:

= Spatial analysis and the constraints/parameters of the
physical layout of the site are not automatically consid-
ered. CPM algorithms work on activity and relationship
inputs and rely on the planner to avoid conflicting spatial
requirements on the site.
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= Optimum productivity rates for construction elements ac-
tivities are not visually demonstrated in typical CPM
graphs.

= Resources requirements, availability, cost, productivity
levels and continuity of work are not visually demon-
strated in typical CPM Gantt Charts.

An example of a typical CPM graph (Gantt Chart) is presented
in figure 1.
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figure 1: Example of a typical CPM graphical visualisation
(Gantt Chart)

LINEAR SCHEDULING METHOD

LSM is a graphical method, the output of which is a two-di-
mensional (2D) diagram that depicts both time and space in
one chart.

Unlike CPM which is activity-focused, LSM is production-fo-
cused. Individual activities are represented by single lines on
a chart, whose gradient is proportional to the rate of produc-
tivity. Thus, the graphical output shows the combined rela-
tionship between duration and output at a particular time and
in a particular location.

The use of the linear scheduling method can enable:

= Avoidance of impact from space restrictions on site.

=  Optimum productivity of all activities, ensuring that one
activity does not adversely impact upon production rates
of another.

= Continuity / uninterrupted working of resources.

The LSM methodology is particularly suitable for application
to projects with a longitudinal or spatial dimension, or where
repetitive activities occur, and optimum productivity rates
are essential to achieve timely completion (e.g., tunnelling
projects)3.

LSM graphs display two axes: one for time and the other for
location, with data symbols depicting:

Linear Scheduling Method typical zraph
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figure 2: Example of a typical LSM graphical visualization
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= Activity lines with different styles to identify different ac-
tivities or resource crews (for example, the excavation
activity of a road project). The gradient of each activity
line depicts the productivity rate of that activity.

= Bars depicting an activity or constraint at a specific loca-
tion for a specific period of time (for example, construc-
tion of culverts at specific locations of a road project).

* Blocks depicting an activity or constraint at a wide area
of the site arising for a specific period of time (for exam-
ple, areas of restricted access).

An example of a typical LSM graph is presented in figure 2.

Additional information can be added to LSM graphics to en-
hance the overall picture. This may include the site’s profile
section drawing or the type of soil at various locations and
other relevant information.

A comparison between CPM and LSM graphs is depicted in
figures 1 and 2 and shows the construction works of a theo-
retical pipe-laying linear project, including the construction of
a culvert and a site-access restriction.

The CPM graphical visualisation is in the form of a Gantt
Chart. Time is depicted along the horizontal axis with the ac-
tivities depicted in the form of bars.

By comparison, the LSM graphical visualisation uses a two-
dimensional graph showing time on the vertical axis, and lo-
cation on the horizontal axis, (i.e. a steeper line reflects a
slower activity)*.

APPLICATION OF LSM IN FORENSIC DELAY ANALYSIS

Construction dispute resolution processes often require a ret-
rospective delay analysis to demonstrate the effect of delay-
ing events®. The importance of a clear and easily under-
standable delay analysis presentation, within a construction
claim or other dispute resolution proceedings, cannot be
overstated.

Retrospective delay analysis methodologies that are based
on factual data and linked to contemporaneous as-built pro-
ject records (for example the ‘as-planned versus as-built’
methodology)®, provide realistic results when compared to
theoretical prospective delay analysis methodologies (for ex-
ample the ‘impacted as planned’ methodology)”.

CPM scheduling methods are frequently used in forensic de-
lay analysis. This method has several limitations, particularly
when analysing linear projects®. CPM graphs do not visually
demonstrate changes in productivity rates, for example,
caused by potential disruption. Furthermore, CPM graphs do
not visually identify the location of activities and/or re-
strictions that occurred during the project.

T e

The LSM method is particularly suitable for application to
projects with a longitudinal or spatial dimension

ZeAida 27




LSM scheduling methods used for forensic delay analysis of
linear projects can display valuable insight of the actual pro-
gress of the works in relation to location. LSM can graphically
depict changes in production rates, the interrelationship be-
tween resources, locations and durations.

Its visual representations are easy to understand and read,
even for those with little to no experience in construction pro-
gramme management or the project specific details. They are
also useful for those who become involved in the project dur-
ing the latter stages, or where dispute resolution processes
introduce new individuals, such as mediators, adjudicators,
arbitrators and judges.

Contemporaneous as-built information can clearly and con-
cisely display project history or specific activities / events in
relation to the physical conditions in a single graph.

The delay analyst, by reviewing and analysing the LSM
graphs, can make considerable observations of the actual
progress of the works and structure the delay analysis around
the LSM graphs.

Below is a hypothetical tunneling project case study providing
an example demonstrating how the asbuilt information can
be incorporated into LSM graphical tools and what observa-
tions / conclusions can be produced by reviewing the LSM
graphs for the purposes of forensic delay analysis of linear
projects.

CASE STUDY: FORENSIC DELAY ANALYSIS OF A TUN-
NEL CONSTRUCTION PROJECT

The following hypothetical case study assumes a 4km tunnel
that has been built using one tunnel boring machine (TBM).

With its large rotating cutterhead, a TBM can build tunnels
through soil, rock, or a mixture of both. This multifunctional
construction tool can excavate and at the same time install
the permanent reinforced concrete lining of the tunnel as it
progresses. The main characteristic of the TBM is that while
boring, it installs precast concrete lining segments and uses
hydraulic rams to push itself forward.

The timely completion of the tunnel is usually reliant upon
the efficient and uninterrupted operation of the TBM. Two
main parameters that affect the TBM operation and produc-
tivity are:

= The actual soil conditions; and

= The timely production and availability of the precast con-
crete tunnel wall segments against which the TBM can
push against and continue drilling.

The process of plotting data for the planned and actual pro-

gress of the TBM operation into the LSM graph highlights the

periods and locations of:

(a) Slower than planned progress.

(b) Any work stoppages.

(c) Any changes to the planned sequence.

These observations can then form the basis of further foren-

sic examination in order to identify the cause and effect of

these delay events.

Figure 3 depicts a theoretical LSM example where:

= The dotted black activity line represents the planned pro-
gress of the TBM.

= The straight black activity line represents the actual pro-
gress of the TBM.
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= The gradients of the respective activity lines depict the
planned and actual productivity rates. The steeper the
gradient indicates less work completed in the period, thus
a lower rate of productivity.

= The arrows represent the direction of travel of the TBM
and the actual productivity (gradient). Red arrows high-
light periods of lower productivity rate than planned.

= Some significant locations are shown in yellow circles, for
annotation purposes (i.e. location A, B, C, etc.).

= The observations arising from the LSM graph are listed in
the grey boxes to the right of the graph and are numbered
with Roman numerals (I, II, III, etc.)

This simple LSM graph with explanatory notes efficiently de-
picts a comparison of planned vs actual progress of the works
and highlights specific delay events.

Further forensic investigations into each delay event enables
enhancement of the LSM graph to include additional as-built
information that informs detailed conclusions as to specific
causes of the delays.

In addition, enchased LSM graphs can provide an easy-to-
understand snapshot that convey the periods and causes of
low productivity assisting in a more detailed disruption anal-
ysis. The disruption analysis helps to demonstrate whether
works were disrupted by contract delay events or, whether
the contractor was not able to perform efficiently.

Figure 4 depicts an enhanced LSM graph where the following
enhancements have been added:

a. The actual restricted areas and periods (grey bars /
blocks).

b. The actual period required for the assembly of the TBM
(blue bar).

c. The period required for the replacement of a TBM’s de-
fected part (red bar).

d. The actual soil conditions under the horizontal axis (loca-
tion chainage).

e. The percentage of the fabricated precast concrete seg-
ments of the tunnel wall to the left of the vertical axis
(time).

LIMITATIONS OF THE LSM IN FORENSIC DELAY ANAL-
YSIS

LSM graphs used for forensic delay analysis have limitations.

As with all retrospective delay analysis methods, a typical
problem that is often encountered is the availability, format,
and accuracy of the contemporaneous data records. Creation
of LSM graphics requires the delay analyst to import a vast
amount of as-built data into the proprietary software appli-
cation.

A lack of contemporaneous or inappropriately formatted rec-
ords can be problematic, resulting in a time consuming and
resource-intensive analysis.

LSM for the purposes of forensic delay analysis is a graphical
method that does not rely upon an underlying mathematical
model. Various published scientific papers have attempted to
define a mathematic model for LSM analyses9, but these
have not been widely adopted in proprietary software pack-
ages. Consequently, the conclusions deriving from LSM
graphs, especially regarding the critical/driving activities, are
based on the delay analyst’'s observations, construction
knowledge experience and common sense, rather than auto-
mated software calculations.
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figure 3: As-planned versus as-built time-chainage graph of the operation of a tunnel boring machine
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CONCLUSION

When applied to linear projects (such as tunnel construction),
LSM can provide a more thorough and informative analysis
of the cause and effect of delay events when compared to the
CPM method.

As with any delay analysis, the output of LSM is dependent
on the quality and accuracy of the raw data available at the
input stage and the experience and technical ability of the
analysts.

The LSM two-dimensional (2D) graphical representations
(‘time-chainage graphs’) enable a snapshot view and valua-
ble insight comparing, at a glance, planned vs actual perfor-
mance and productivity, in time and space.

Further forensic analysis can then focus on key events or pe-
riods.

LSM graphs are practical, relatively easy to understand, and
convey a wide range of information in a format that is easy
to assimilate. These are important attributes to consider
when supporting claims or opinions before a wider audience
in formal dispute resolution proceedings.
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1. ELECTION OF ISSMGE PRESIDENT 2022-2026

As a consequence of the 20ICSMGE being pushed back to
May 2022, and in accordance with the Statutes and Bylaws,
the deadline for receiving nominations for the next ISSMGE
President has been extended to 30™ January 2022.

2. ISSMGE REGIONAL VICE-PRESIDENTS 2022-2026

The ISSMGE is pleased to announce the names of the re-
gional vice-presidents for the next term (2022 - 2026). They
are:

Africa: Dr Marawan Shahin (Egypt)

Asia: Professor Keh-Jian Shou (Chinese Taipei)
Australasia: Mr Graham Scholey (Australia)

Europe: Professor Lyesse Laloui (Switzerland)

North America: Mr Walter Paniagua (Mexico)

South America: Professor André Pacheco de Assis (Brazil)

3. 20ICSMGE / 7iYGEC NEW DATES MAY 2022

New dates have been confirmed for the conferences in Syd-
ney as follows;

7iYGEC - Friday 29 April-Sunday 1 May 2022
20ICSMGE Sunday 1 May Thursday 5 May 2022.

For more information, please visit the conference website
(https://icsmge2021.0org/) which is in the process of being
updated.

4. TIME CAPSULE PROJECT (TCP)

You may already know that an ISSMGE Blog section has
been launched as part of the ISSMGE Time Capsule Project
(https://www.issmge.org/the-society/time-capsule), the
idea being to stimulate personal consideration on the practice
of Geotechnical Engineering. Contributions of 200-400
words on any topic that will generate debate within the Ge-
otechnical Engineering profession are encouraged, and may
be submitted via the website. For further information, ex-
amples of current and upcoming articles, and instructions on
submission, please go to the TCP pages on the ISSMGE
site https://www.issmge.org/news/tcp-blog-posts

5. NEW WEBINAR

Experiences in Sustainable Geotechnics, delivered by Prof.
Nilo Consoli, is a new webinar now available from the
ISSMGE website.
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6. 3rd HUTCHINSON LECTURE - 3rd JTC WORKSHOP
NORWAY, 2022 CALL FOR PROPOSALS

The Joint Technical Committee (JTC1) on Natural Slopes and
Landslides of the Federation of the International Geo-engi-
neering Societies (FedIGS) is organizing the 3rd JTC1 work-
shop, which will be held in Norway in Spring, 2022; the pro-
visional title of the event is Landslide initiation, prediction and
risk mitigation.

The workshop will host the 3rd Hutchinson Lecture, which has
been established by the same JTC1 to award a scholar, aged
42 or less at the time of the event, who has significantly con-
tributed to the development of knowledge in the field of slope
stability and landslides. The Hutchinson Lecture should deal
with a subject consistent with the workshop issues. The lec-
ture will be published in an international journal.

The Hutchinson lecturer, who should have a disciplinary
background from one or more of the domains of the geosci-
ences, will be chosen - by vote of JTC1 Committee members
- among candidates proposed by national societies. All coun-
tries are then asked to propose their own candidate. The pro-
posals, accompanied by the candidate CV, should be submit-
ted to the JTC1 chairman, Luciano Picarelli, by September
15th 2021 (luciano.picarelli@unicampania.it) .

7. BULLETIN

The latest edition of the ISSMGE Bulletin (Volume 15, Issue
3, June 2021) is available from the website
https://www.issmge.org/publications/issmge-bulletin/vol-
15-issue-3-june-2021

8. ISSMGE FOUNDATION

The next deadline for receipt of applications for awards from
the ISSMGE Foundation is the 30™ September 2021. Click
here for further information on the ISSMGE Foundation.

9. CONFERENCES

For a listing of all ISSMGE and ISSMGE supported confer-
ences, and full information on all events, including deadlines,
please go to the Events page at
https://www.issmge.org/events. However, for updated in-
formation concerning possible changes due to the corona-
virus outbreak (ie. postponements, cancellations, change of
deadlines, etc), please refer to that specific events website.

Many events have been rescheduled and we update the
Events page whenever we are advised of changes.

The following are events that have been added since the pre-
vious Circular:

ISSMGE EVENTS

10TH INTERNATIONAL CONFERENCE ON PHYSICAL
MODELLING IN GEOTECHNICS - 19-09-2022 - 23-09-
2022 KAIST, Daejeon, South Korea; Language: English; Or-
ganiser: Korean Geotechnical Society (KGS); Web-
site: http://icomg2022.org/; Email: secretar-
iat@icpmg2022.org

ICPMG2022 - official website launched & ab-
stract submission

The revised final information of the 10th International Con-
ference on Physical Modelling in Geotechnics (ICPMG) is pro-
vided below. The conference will be held from Monday Sep-
tember 19 to Friday September 23 in 2022 at KAIST, Daejeon
Korea, organised by Korean Geotechnical Society (KGS) un-
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der the auspices of TC104 of the ISSMGE. The abstract sub-
mission system is ready on the website until August 15.
Please circulate this information among your colleagues.

For more information, please visit the official website -
https://icomg2022.0rg

https://www.issmge.org/news/icomg2022-web-launch

Survey of the present and future of numerical
methods - VTCP

In the framework of the Virtual Time Capsule project
(https://www.issmge.org/the-society/time-capsule/time-
capsule), we prepared a questionnaire to evaluate the pre-
sent use of numerical methods in geotechnical engineering,
the future trend and collect suggestions. Please spend a few
minutes to complete the survey available here:
https://forms.gle/TWkMyeWCKQmMzZG7t7 (it wont take
more than 5 minutes).

If you have any idea to improve this survey or you want to
share your thoughts about VTCP, please contact us.

Best regards,

Francesca Ceccato
Secretary of TC103

https://www.issmge.org/news/survey-of-the-present-and-
future-of-numerical-methods-vtcp

Coupled 2021 Successful session organized by
TC103

TC103 organize a successful session on NUMERICAL METH-
ODS IN GEOMECHANICS, organized by: R. Uzuoka, K. Fu-
jisawa, A. Murakami and M. B. Can Ulker.

You can find the report here.

https://www.issmge.org/news/coupled-2021-successful-
session-organized-by-tc103

New TC103 Lecture "From Discrete to Contin-
uum: Multiscale Approach of Failure in Geo-
materials” by Dr. Nicot

Watch Lecture on ISSMGE Virtual University

Solving boundary value problems requires implementation of
sufficiently robust constitutive models. Most models try to in-
corporate a great deal of phenomenological ingredients, but
this refining often leads to overcomplicated formulations, re-
quiring a large number of parameters to be identified. On the
other hand, geomaterials are known to have an internal mi-
crostructure, made up of an assembly of interacting parti-
cles. Most of the macroscopic properties, observed on a spec-
imen scale or even on larger scales, mainly result from the
microstructural arrangement of grains. Thus, a powerful al-
ternative can be found with micromechanical models, where
the medium is described as a distribution of elementary sets
of grains. The emergent complexity is not related to the con-
stitutive description, but to the basic topological properties
taking place on the microscopic scale. This presentation dis-
cusses this issue, showcasing very recent results obtained
from discrete element simulations. Then, an advanced micro-
mechanical model (3D-H model) is presented. It introduces
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an intermediate scale (mesoscopic scale) made up of a set of
adjoining particles. This new approach makes it possible to
recover many constitutive properties observed on the mac-
roscopic scale in a very natural way, such as the occurrence
of diffuse versus localized failure modes. Some recent nu-
merical results obtained from FEM computations are pre-
sented in order to give clear insights into the capability of
such multiscale approaches to deal with engineering scales in
the future. In particular, failure occurrence within soil masses
or geo-structures is thoroughly discussed.

Dr. F. Nicot received his Engineer and PhD degrees in civil
engineering in 1995 and 1999, respectively, at Centrale
School of Lyon (France). As a world-renowned researcher in
soil mechanics, his activities deal with geomechanics, with a
special focus on micromechanics of granular materials and
multiscale failure modeling. Application fields span from con-
stitutive modeling of geomaterials to gravity-driven natural
hazards analysis, including slope engineering issues. He has
published more than 200 articles, including 125 papers in in-
ternational journals together with more than 20 collective
books.

He is co-director of the International Research Network Geo-
Mech (Multi-Physics and Multi-scale Couplings in Geo-envi-
ronmental Mechanics), gathering more than 25 academic in-
stitutions over the world. He is currently Editor-in-Chief of
the European Journal of Environmental and Civil Engineering
(T&F Publ.), and he is Associate Editor of Granular Matter
(Springer Publ.)

https://www.issmge.org/news/new-tc103-lecture-from-dis-
crete-to-continuum-multiscale-approach-of-failure-in-geo-
materials-by-dr-nicot

New TC103 Lecture "Numerical Simulations by
Energy Piles" by Prof. McCartney

Watch Lecture on ISSMGE Virtual University

This presentation focuses on numerical simulations of the
thermal, thermo-mechanical, and thermo-hydro-mechanical
response of energy piles and surrounding soils. Simulations
include finite element analyses of heat transfer and coupled
water flow in soils surrounding energy piles and load transfer
analyses of thermo-mechanical soil-structure interaction in
energy piles. Case studies involving full-scale energy piles in-
stalled in sandstone layers and centrifuge-scale energy piles
installed in unsaturated silt and dry sand are presented to
provide calibration data for the simulations.

John S. McCartney is a Professor in the Department of Struc-
tural Engineering at the University of California San Diego,
specializing in Geotechnical and Geoenvironmental Engineer-
ing. He has received several research awards, including the
Walter L. Huber Research Prize from ASCE in 2016, the Ar-
thur Casagrande Professional Development Award from ASCE
in 2013, the J. James R. Croes medal from ASCE in 2012, the
2019 R.M. Quigley award from CGS in 2020, the DFI Young
Professor Award in 2012, the NSF Faculty Early Development
(CAREER) Award in 2011, and the IGS and Young IGS Awards
from the International Geosynthetics Society in 2018 and
2008, respectively. He is an editor of ASCE Journal of Geo-
technical and Geoenvironmental Engineering (JGGE) and
Computers and Geotechnics, an associate editor of Canadian
Geotechnical Journal and is active on the editorial boards of
several other journals. He received BS and MS degrees in
Civil Engineering from the University of Colorado Boulder in
2002 and a Ph.D. degree in Civil Engineering from the Uni-
versity of Texas at Austin in 2007.
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cal-simulations-by-energy-piles-by-prof-mccartney

TC218 Meeting Minute - June 2021
To download the file, please click on the link below:

https://www.mygeoworld.com/file/139832/tc218-meeting-
minute-june-2021

Next conference call will be on Tuesday Sept 28th, 2021
7 AM (UTC).

If anyone wishes to join TC218 Committee, please feel free
to contact:

Shahriar Mirmirani - smirmirani@recocanada.com - TC218
Secretary
Giulia Lugli - g.lugli@maccaferri.com - TC218 Chairman

https://www.issmge.org/news/tc218-meeting-minute-june-
2021

Know of directly useful geotechnical research?
Speak up!

Research in applied fields of practice, e.g. Engineering, Edu-
cation, Medicine, aims to improve existing practices and cre-
ate new ones. Such research is deemed to be useful if im-
provements and new practices are indeed being applied.
Hence, the litmus test for the direct usefulness of research
projects in applied fields is whether their results have been
used in practice.

This test can be performed by asking for their input the in-
tended recipients of the research results, i.e. engineering
consultants and contractors, instructors, physicians.
Strangely, although the need for performing usefulness tests
has been recognized (Sullivan et al., 2014), reporting on test
outcomes is scarce (Fraser et al., 2018).

The purpose of this communication is to bring to the fore re-
search papers directly useful to the practice of geotechnical
engineering and geotechnical engineering education.

If you are a geotechnical engineering practitioner or a geo-
technical engineering educator and you have used research
results published in the literature by a third party unrelated
to you, click on this link to share with us the reference of the
published research and describe briefly which specific results
you have incorporated in a project (for geotechnical engi-
neering) or a course (for geotechnical engineering educa-
tion).

If you are a geotechnical engineering researcher and the re-
sults of your research have been incorporated in state, na-
tional or international codes/regulations, please respond,
provided that the research has not been commissioned nor
funded by the agency promulgating the code/regula-
tion. Click on this link to share with us the research publica-
tions with the findings incorporated in the codes/regulations,
as well as references to the codes/regulations, and explain to
us the relationship of what is stipulated in the code/regulation
to your research findings.

This blog focused on three strong ideas: i) directly useful re-
search is research being used in practice (engineering prac-
tice or teaching); ii) the intended recipients of research are
the ultimate arbiters of its direct usefulness; iii) dissemina-
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tion of directly useful research should be promoted. Hence,
this survey.

Speak up and reply to this blogpost. Share examples of use-
ful research with your colleagues and help close the gap be-
tween state of art and state of practice. In order to keep the
focus on research results deemed useful by third-party users,
please avoid sending research results produced and applied
by the same or a related research team or co-produced by
industry-academia teams or commissioned/funded by regu-
latory agencies.

About the author

Marina Pantazidou is the ISSMGE-
TC306 (Geo-Education) Chair and as-
sociate professor at the National
Technical University of Athens,
Greece. Her 30-year profes-sional ex-
perience includes university appoint-
ments in the US and Greece and work
in hazardous waste consulting. Her
research topics are drawn from envi-
ronmental geotechnics and engineering education.

About these articles:

To debate past, current and future issues in Geotechnical En-
gineering, the Time Capsule Project is welcoming and pub-
lishing short articles on the ISSMGE website.

We challenge you to write 200-400 words on any topic that
will generate debate within the Geotechnical Engineering pro-
fession. Click here to submit your message for consideration.

Articles will be displayed for a limited time and views ex-
pressed need not be shared by the ISSMGE or held strongly
by authors.

https://www.issmge.org/news/know-of-directly-useful-ge-
otechnical-research-speak-up

Announcing the ISSMGE VIRTUAL UNIVERSITY,
an open-access global educational initiative

The International Society for Soil Mechanics and Geotechnical
Engineering (ISSMGE) is pleased to announce the launch of
its Virtual University (VU) Platform, a new part of ISSMGE's
cyber-infrastructure. The Virtual University is the outcome of
President Charles Ng’s major educational priorities an-
nounced at his inaugural address in September 2017.

The objective of the Virtual University is to provide open-
source, high quality technical and educational content that
can be used by engineers of practice and graduate students
initially all around the world, and it will be extended to under-
graduate students at a later stage. The VU is based on the
current OpenEdX platform which was developed by the Inno-
vation and Development Committee chaired by Dimitrios
Zekkos, with oversight from the Board. The Virtual University
includes, free courses, webinars, as well as short educational
videos.

The content of the Virtual University will continue to be up-
dated through various initiatives of ISSMGE, and with the
support of its Technical Committees, conference organizers
and Member Societies.

Users can view directly any content without enrolling. By reg-
istering, users can track their course attendance history, par-
ticipate in course discussions and receive notification about
important updates on each course they are enrolled.
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ISSMGE is currently working on the second phase of the VU
platform that can support the delivery of homeworks and ex-
aminations, a capability that is expected to become available
by the end of 2020.

The platform is available at http://virtualuniver-
sity.issmge.org/ as well as through the Education tab on the
main ISSMGE navigation bar.

https://www.issmge.org/news/announcing-the-issmge-vir-
tual-university-an-open-access-global-educational-initiative
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News
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The Summer 2021 ISRM newsletter is online 2021-07-
01

The Summer 2020 Newsletter with the latest news and future
events was sent to all members and is available on the site.

New ISRM Website 2021-07-20
Dear ISRM members and friends,

it is our pleasure to announce that the ISRM has launched a
new website, to be found at the same address www.isrm.net.

The modern image and new site functionalities are another
step for the modernazation of our Society, one of the Board's
objectives.

During the first days you may find small bugs, for which we
antecipatedly apologize and will correct immediately.

The ISRM hopes that you enjoy our new website.

@ D

ASSOCIATION
INTERNATIONALE DES TUNNELS |TA
ET DE L'ESPACE SOUTERRAIN

INTERNATIONAL TUNNELLING
AITE S AND UNDERGROUND SPACE
ASSOCIATION

Scooped by ITA-AITES #47, 6 July 2021

Deep rock tunnel work wraps up; officials mark step along
the way to cleaner rivers | United States of America
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Deutsche Bahn unveils plans to expand Frankfurt main sta-
tion underground | Germany

Stage 2 of Thomson-East Coast MRT Line to open on Aug 28
Singapore

Metro Tunnel backing jobs and launching careers | Australia

Tunnel boring machine to start digging in Fremont for Ship
Canal Water Quality project | United States of America

China starts building underground lab : waste & recycling

Japan’s particle observatory upgrading from ‘Super’ to ‘Hy-
per’

Tunnelling: Simultaneous pipe jacking for energy from waste

scheme | UK

Constructing New high-speed railway line Halkali-Ispar-
takule-Cerkezkoy in Turkey

Delhi: What lies beneath? Dhansa Bus Stand first under-
ground metro station with parking | India

Scooped by ITA-AITES #48, 20 July 2021

Acciona, Ferrovial to build central section of Sydney Metro

West | Australia

TMX tunnel project moving slowly in Burnaby | Canada

Mumbai: Work on India's longest road twin-tunnel linking
Thane-Borivali to start in city from March 2022 | India

Lyon-Turin €3bn base tunnel contracts awarded | France-It-
aly

Work in Egribel Tunnel continues uninterrupted | Turkey

Here's what Austin's Underground Light Rail could look like |
United States of America

Construction of Ang Mo Kio station on Cross Island Line to
start in Q4 | Singapore

Plans for Silvertown Tunnel's Greenwich entrance are re-

vealed | UK

The fascinating subterranean world beneath Krakéw’s main
market square | Poland

Survey: Commuters want Metro into Prince William County |
United States of America
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Environmental geotechnics and Covid-19

The outbreak of the Covid-19 pandemic has led geo-environ-
mental professionals to re-consider the role of the discipline
on how to best meet the novel natural and anthropogenic
challenges of the 21st century that have and are expected to
exert global impacts. This issue of Environmental Geotech-
nics addresses these issues and is free to read for the next
month.

Read the issue in full
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Géotechnique Rankine Lecture papers

The Rankine Lecture is widely viewed as the most prestigious
invited lecture in geotechnics. Each lecture is subsequently
prepared as a Géotechnique paper. Papers published after
2003 are free to read in perpetuity, including Triggering and
motion of landslides, the most recent lecture to be pub-
lished.

Find out more
More free to read papers

A Weibull-based damage model for the shear softening be-
haviours of soil-structure interfaces - open access

Deflection and failure of high-stiffness cantilever retaining
wall embedded in soft rock

Embedded strip footing in a geotextile-reinforced sand slope
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Interaction between PFASs and geosynthetic liners: current
status and the way forward

Mathematical modelling of cumulative erosion ratio for suffu-
sion in soils

Microplastics in soils: an environmental geotechnics
perspective - open access

Relating physical properties to temperature-induced damage
in carbonate rocks - open access

Search all our content
WRITE FOR US

Open call for papers

Physical-chemical coupling in environmental geotech-
nics

This themed issue is focused on collecting and summarising
our achievements on the state-of-the-art understanding in
physical-chemical coupling, with applications in environ-
mental geotechnics topics.

Submit your abstract

Soil behaviour under multi-coupled physical/chemical
actions

Water and energy security present new research challenges
associated with the fields of geoenviromental engineering
and energy geotechnology. We want to hear about the work
you are doing.

Submit your abstract
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What makes a good journal?

Following the recent impact factor

announcements, we look

at how our journals are performing and how they are meas-

ured.
Find out more

Author tips

Writer's block

Using your PhD

LATEST NEWS

18 geotechnical books you should read

If you specialise in the field of geotechnical, geology and
ground engineering, or want to, you've come to the right
place. Here we're introducing 18 of our most popular ge-
otechnical engineering books. Welcome to our geotech
bookshelf.

Take a look

The price of food

Desertification, drought and food security. How can we
manage land sustainably and make ground improvements.

Find out more

Five ways we are helping civil engineering businesses

Our customers and members include global players in the
construction industry. Find out how we are helping them.

Read now
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Geopolymer injection treatments

International Commission on Large Dams
Could geopolymer injection treatments significantly extend
the lifecycle of concrete roads? KukAo@popnoe To Newsletter #19 - 2021 https://www.icold-
cigb.org/article/GB/news/newsletters/newsletter-19

Find out more

Virtual Event from 15 to 19 November 2021

8 ® Originally scheduled for June 2021, the MARSEILLE CON-
GRESS had already been postponed to November 2021 due
to COVID 19. The current situation of the pandemic and the
uncertainties about the possibilities of participation in the
Congress by our member countries still does not allow us to
consider holding it in 2021.

ICOLD will organize a Virtual Conference on November
15th - 19th, 2021 (same week as initially foreseen for the
Marseille Congress) mainly including a Tech. Cttees Chairs
Meeting, a Symposium, Tech. Cttees Workshops and a Gen-

International Geosynthetics Society Ieartaelr,s\ssembly (detailed information and program will be sent

4th ICTG_ 2021 - S_eSSion Recordings This one-year postponement is also applied to all other
Now Available until August 31, 2021 ICOLD events. This is the new agenda:

2022 MARSEILLE (France) CONGRESS

-tle

‘i-ﬂ:-m'-*r a
ST g 2023 GOTHENBURG (Sweden) ANNUAL MEETING

2024 NEW DELHI (India) ANNUAL MEETING
2025 CHENGDU (China) CONGRESS

2026 SHIRAZ (Iran) ANNUAL MEETING

Dear Geosynthetics Colleagues,

The 4™ International Conference on Transportation Geotech-
nics (ICTG) took place as a virtual event on May 24-27, 2021
with support and sponsorships of ISSMGE TC202 on Trans-
portation Geotechnics, ASCE Geo-Institute, International Ge-
osynthetics Society, AREMA, ASCE T&DI, TRB, US Army
ERDC, and US DOT. We had nearly 400 participants from 44
countries. The 4™ ICTG virtual event platform provided ac-
cess to all the conference sessions, exhibit halls, and more
than 230 presentations in live, simu-live and poster sessions,
and preconference specialty workshops / Geosynthetics short
course / meeting of the Young Transportation Geotechnics
Engineers.
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Evangelia Garini, Ioannis Anastasopoulos &
George Gazetas

Award Winning Paper:
“Soil, basin, and soil-building-soil interaction
effects on motions of Mexico City during seven
earthquakes”

ICE Journal: Géotechnique, Volume 70 Issue 7, July, 2020,
pp. 581-607, DOI: https://doi.org/10.1680/jgeot.18.P.314

Dear Professor Gazetas,

I am delighted to inform you that your paper has been
awarded the Tso Kung Hsieh Award - Best Paper on
Structural/Soil Dynamics (nominated by SECED).

Your winning paper will shortly be made free to read in per-
petuity on the ICE Virtual Library, the most comprehensive
online civil engineering resource in the world, and will be pro-
moted to the wider community in a significant marketing
campaign. If your paper was co-authored, we have also con-
tacted your colleague(s) today.

Every year papers are recognised as being of exceptional
quality and benefit to the civil engineering, construction and
materials science community are celebrated at the ICE
Awards Ceremony at One Great George Street, London in
October.

I would like to take this opportunity to thank you for submit-
ting your paper and congratulate you on your well-deserved
award.

Kind Regards,
Abi

Miss Abiola Lawal MA, BA (Hons)
Assistant Journals Manager, ICE Publishing
ICE Publishing, part of registered UK charity ICE

Soil, basin and soil-building-soil interaction ef-
fects on motions of Mexico City during seven
earthquakes

Evangelia Garini, Ioannis Anastasopoulos, George
Gazetas

Abstract

Starting with the destructive 1985 Michoacan Mw 8:0 earth-
quake, the lake zone of Mexico City has been experiencing
ground motions bearing the effects of strong soil amplifica-
tion at specific site-dependent periods. Last year's My=7-1
Puebla earthquake, although less damaging, with different
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orientation and mechanism, and at a much shorter distance
than the 1985 event, nevertheless produced records bearing
similar soil amplification effects and even rather similar mo-
tions on rock. This paper concentrates on four sites, distin-
guished mainly by the thickness of the soft clay, on which
three to seven seismic events (with My>6-5) have been rec-
orded. Using the corresponding records on two hilly zone
sites as base rock motions, amplification functions in terms
of ratios of top-over-base recorded acceleration response
spectra are studied. Although the dominant periods of each
amplification function confirm the occurrence of resonance at
the fundamental natural period of each particular soil stra-
tum, differences between the amplification functions of the
east-west and north-south components are evident. Using
the actual soil profile of two of these stations, along with the
G:y and &:y curves from the general literature and from site-
specific measurements, one-dimensional wave propagation
analyses are conducted. Reasonable agreement with the rec-
ords is generally found in terms of response spectra. How-
ever, weak motions recorded in some events (where soil be-
haved essentially linearly) exhibit a number of beating cycles
which last for almost one additional minute beyond 60s, and
which are barely noticeable in the computed motions. An
oversimplified (in geometry and properties) two-dimensional
basin, 6 km long, containing 60 m of Mexico City clay, is an-
alysed with finite elements, excited by the rock outcrop hilly
zone records. Wave propagation in this basin reveals the gen-
eration of Rayleigh waves at the edge, which move towards
the centre and interfere with the incident and reflected S and
P waves. The resulting motions away from the edge resemble
the recorded motions at the CAO site in a 1999 earthquake
better than the one-dimensional analysis, but are still far
from satisfactorily reproducing the beating. An additional fac-
tor to qualitatively explain reality is generically examined:
the oscillations of a tall (15-storey) building and the feedback
of its free oscillations into the ground (soil-building-soil in-
teraction) are found to increase free-field accelerations
slightly.

https://www.icevirtualli-
brary.com/doi/10.1680/jgeot.18.P.314 (open PDF)
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NMPOZEXEI2
FEQTEXNIKEz
EKAHAQZEI2

Ma TIC NaAQIOTEPEG KATAXWPNJEIC NEPITTOTEPEG NANPOPOPIEC
unopoUv va avalntnBoulv oTa nponyoupeva TeUXN TOU «ne-
plodIKoU» Kal OTIC NapaTIBEPEVEG I0TOOEANIDEG.

DFI Deep Mixing, 5-8 July 2020, TBD, Gdansk, Poland,
www.dfi.org/DM2020

IT International Seminar “Tailings and Waste Rock Disposal”,
July 12 - 14, 2021, Lima, Peru, www.geoingenieria.org.pe

7th ICRAGEE International Conference on Recent Advances
in Geotechnical Earthquake Engineering and Soil Dynamics,
12-17 July 2021, Bengaluru, India, http://7icragee.org

GEOCHINA 2021 - 6™ GeoChina International Conference
Civil & Transportation Infrastructures: From Engineering to
Smart & Green Life Cycle Solution, July 19 to 21, 2021, Nan-
Chang, China, http://geochina2021.geoconf.org

Keller Webinar Series: Groundwater Control, July 21, 2021,
https://www.keller-na.com/events/keller-webinar-series-
groundwater-control

PanAm Unsat 2021 3rd Pan-American Conference on Unsatu-
rated Soils, 25-28 July 2021, Rio de Janeiro, Brazil,
https://panamunsat2021.com

7th International Conference on Industrial and Hazardous
Waste Management 27-30 July 2021, Chania, Crete, Greece,
http://hwm-conferences.tuc.gr (online participation availa-
ble)

ACE 2020 14% International Congress on Advances in Civil
Engineering, 6-8 September 2021, Istanbul, Turkey,

www.ace2020.org/en

XVIth International Congress AFTES 2021 Underground, a
space for innovation, 6 to 8 September 2021,
www.aftes2020.com

COMPLAS 2021 XVI International Conference on Computa-
tional Plasticity, Fundamentals and Applications, 7-10 Sep-
tember 2021, Barcelona, Spain, https://con-
gress.cimne.com/complas2021/frontal/default.asp

RMEGV 2021 - 5th International Workshop on Rock Mechan-
ics and Engineering Geology in Volcanic Fields, 9+11 Sep-
tember 2021, Fukuoka, Japan, https://ec-conven-

tion.com/rmegv2021

International Conference on Textile Composites and Inflata-
ble Structures (MEMBRANES 2021), 13-15 September 2021,
Munich, Germany, https://congress.cimne.com/mem-

branes2021/frontal/default.asp

EUROGEO WARSAW 2020 7" European Geosynthetics Con-

gress, 19-22 September 2021, Warsaw, Poland, www.euro-

geo?’.org
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37" General Assembly of the European Seismological Com-
mission, 19-24 September 2021, Corfu, Greece,

www.escgreece2020.eu

37" General Assembly of the European Seismological Com-
mission, Session: Advances in engineering seismology stem-
ming from practice.

EUROCK TORINO 2021 - ISRM European Rock Mechanics
Symposium Rock Mechanics and Rock Engineering from the-
ory to practice, 20-25 September 2021, Torino, Italy,
http://eurock2021.com

o3

— ~ ITA

A AITES

& ITA
{ kTUNNELLING
: WEEK CONFERENCE & EXHIBITION

ONLINE

20 - 24 September 2021

Instead of the ITA’s major WTC event, which will not be held
this year, ITA has decided to organize a fully digital week
dedicated to tunnels and underground space.

The ITA Tunnelling Week will take place from 20 to 24 Sep-
tember 2021

These 5 days of conferences and debates dedicated to the
underground construction industry, will be the occasion to
give an annual overview of the global tunnelling activity, pre-
sent key figures, and future projects all over the world. This
moment also intends to gather the industry to discuss about
innovations and advances, but also to deal with current chal-
lenges like underground space in sustainable planning, struc-
tural use of fiber reinforced concrete precast segments, tun-
nels refurbishment... The different tasks forces composing
ITA, Working Groups and Committees, will present their lat-
est reports and publications.

Thanks to a digital platform, each session will include live or
prerecorded presentations as well as a live debate with the
panelists. The participants will be able to access an exhibition
hall, a cinema room with different videos of projects, ITA li-
brary with many publications and a chat to exchange with
other participants.

The whole week will be rhythmed with technical sessions
from ITA’s working groups and committees and projects
presentation. More info in the programme hereafter. ITA
Tunnelling Week Programme

ITA Tunnelling Week Registration is open. Click on the link
below:

(C249-0)
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This British Tunnelling Society "BTS 2020” Conference and
Exhibition, Sept 30th - Oct 1st, 2021, London, United King-
dom, www.btsconference.com

@ D

BASEMENTS AND UNDERGROUND
| STRUCTURES 7071

e

INSTRUMENTATION

W'FDE, IaheernG AND MONITORING
2021

6 October 2021, London, United Kingdom
https://basements.geplus.co.uk
https://monitoring.geplus.co.uk

Challenging engineers to deliver better underground
spaces

Ground Engineering is delighted to bring you the 14t Base-
ments and Underground Structures Conference; the
only event which explores the design and delivery of
underground spaces.

Ground Engineering is delighted to bring you the tenth bi-
ennial Instrumentation and Monitoring conference: an
essential gathering for anyone involved in monitoring and
looking for up-to-date insight into projects, technologies and
techniques.

Whether you are interested in the infrastructure, commercial
or residential sectors, the event will give you expert
knowledge, best practice from major projects and net-
working opportunities with innovative clients, contractors
and designers.

Over the course of the event, you will gain insight into
technical challenges of current projects, receive updates
from experts on the latest design solutions being employed
and witness discussions on key areas such as retrofit, carbon
reduction and the future of the office.

These are exciting times for the industry as major projects
prepare for construction, new solutions begin to change how
we monitor, and clients look to better understand the data
collected and its applications.

Whether you are a project manager on a complex tunnel
scheme, a designer looking to mitigate the risks to third party
assets or a client wanting to improve knowledge of your
structures, this is an important event for you to attend.

@ D

EUROENGEO 3R EUROPEAN REGIONAL CONFERENCE OF
IAEG, 7 - 10 October 2021, Athens, Greece, www.eu-
roengeo2020.org
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10t International Conference on Scour and Erosion (ICSE-
10), October 17-20, 2021, Arlington, Virginia, USA,
www.engr.psu.edu/xiao/ICSE-10 Call for abstract.pdf

3rd International Symposium on Coupled Phenomena in En-
vironmental Geotechnics, 20-22 October 2021, Kyoto, Japan,
https://cpeg2020.or

ARMS11 11th Asian Rock Mechanics Symposium, Challenges
and Opportunities in Rock Mechanics, 21-25 October 2021,
Beijing, China, www.arms11.com

HYDRO 2021 Roles of hydro in the global recovery, 25-27
October 2021, Strasbourg, France, www.hydropower-
dams.com/hydro-2021

EURO:TUN 2021 Computational Methods and Information
Models in Tunneling, October 27t - 29t, 2021, Bochum, Ger-
many, http://eurotun2021.rub.de

GFAC 2021 International Conference “Geotechnics funda-
mentals and applications in construction: investigations, de-
sign, technologies”, October 27-29, 2021, Saint Petersburg,
Russia https://gfac.spbgasu.ru

Emerging Technologies and Applications for Green Infrastruc-
ture, 28-29 October 2021, Ha Long, Vietnam, https://ci-
gos2021.sciencesconf.org

5™ World Landslide Forum Implementation and Monitoring
the USDR-ICL Sendai Partnerships 2015-2025, 2-6 Novem-
ber 2021, Kyoto, Japan, http://wlf5.iplhg.org

ICGE - Colombo - 2020 3™ International Conference in Ge-
otechnical Engineering, 6-7 December 2021, Colombo, Sri
Lanka, http://icgecolombo.org/2020/index.php

(C249-0)

Specialty Geotechnical Workshop for Dam &
Levee Investigations & Modifications
December 6-8, 2021, Fort Lauderdale, Florida, USA
www.aegmeetings.or

The workshop is co-sponsored by AEG and USSD and will be
two days of presentations followed by an optional field trip to
Herbert Hoover Dam. Presentations will cover geotechnical
investigations and dam modifications best practices and risk
management, followed by a round table discussion with all
the speakers.

The goals of the Workshop are to:
e Highlight best practices in geotechnical exploration and
construction in dams and levees

e Present case histories with a range of exploration and
construction techniques

e Discuss issue resolution and decision making in a risk
framework
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Contact Us

If you have any questions, please contact AEG Meeting Man-
ager, Heather Clark, at heather@aegweb.org or 303-518-
0618

@ D

2" International Conference TMM-CH Transdisciplinary Mul-
tispectral Modelling and Cooperation for the Preservation of
Cultural Heritage - Rebranding The World In Crisis Through
Culture, 12-15 December, 2021 Athens, Greece
https://tmm-ch.com/

GeoAfrica 2021 - 4th African Regional Conference on Geo-
synthetics Geosynthetics in Sustainable Infrastructures and
Mega Projects, 21-24 February 2022, Cairo, Egypt,
https://geoafrica2021.or

16" ICGE 2022 - 16™ International Conference on Ge-
otehnical Engineering, Lahore, Pakistan, 23-24 February,

2022, https://16icge.uet.edu.pk/

o3

ASlA

15 - 17 March 2022, Kuala Lumpur, Malaysia
www.hydropower-dams.com/asia-2022

@ D

16th International Benchmark Workshop
on Numerical Analysis of Dams
6-8 Aprll 2022 LJubI]ana, Slovenla
h . .

The design and maintenance of existing dams are a challenge
for the whole engineering community. Numerical modelling
has become an indispensable tool for design and safety as-
sessment of dams. The ICOLD Committee on “Computational
Aspects of Dam Analysis and Design” has, during its long ac-
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tivity, organized 15 Benchmark Workshops with the aim to
provide an opportunity for engineers, researchers, and oper-
ators to present and exchange their experiences and the lat-
est developments related to the proper use of numerical
modelling for design, performance evaluation and safety as-
sessment of dams.

The 16th Benchmark Workshop will provide an excellent op-
portunity for engineers, researchers, and operators to meet
and present their experiences on numerical modelling of
dams.

The Benchmark Workshop 2022 will be held at the Univer-
sity of Ljubljana, Faculty of Civil and Geodetic Engineering.
University of Ljubljana is the oldest and largest higher
education and scientific research institution in Slove-
nia. It has approximately 38,000 undergraduate and post-
graduate students and employs approximately 6,000 higher
education teachers, researchers, and administrative staff in
23faculties and three arts academies.

Topics

Theme A: Dam Behaviour Prediction

Theme B: Aar Affected Dam

Theme C: Behaviour of the Embankment Dam

Open Theme: Choice of the Contributor

REGISTER NOW

(C249-0)

ICEGT-2020 2nd International Conference on Energy Ge-
otechnics, 10-13 April 2022, La Jolla, California, USA,
https://icegt-2020.eng.ucsd.edu/home

2022 GEOASIA7? - 7th Asian Regional Conference on Interna-
tional Geosynthetics Society, April 11 - 15, 2022, Taipei, Tai-
wan, www.geoasia7.org

WTC 2022 World Tunnel Congress 2022 - Underground solu-
tions for a world in change, 22-28 April 2022, Copenhagen,
Denmark, www.wtc2021.dk

SYDNEY 7iYGEC 2021 7% International Young Geotechnical
Engineers Conference A Geotechnical Discovery Down Under,
29  April - 1 May 2022, Sydney, Australia,
http://icsmge2021.org/7i

SYDNEY ICSMGE 2021 20 International Conference on Soil
Mechanics and Geotechnical Engineering, 1-5 May 2022,
Sydney, Australia, www.icsgme2021.org

LARMS 2021 - IX Latin American Rock Mechanics Symposium
Challenges in rock mechanics: towards a sustainable devel-
opment of infrastructure, 15 - 18 May 2022, Asuncion, Par-
aguay, https://larms2021.com

(C249-0)
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IGB
OLD

MARSEILLE

ICOLD 27t Congress - 90t" Annual Meeting
27May - 3 June 2022, Marseille, France
https://cigb-icold2022.fr/en

The French Committee on Dams and Reservoirs (CFBR),
which is organizing this event, will welcome more than 1000
delegates, and among them the world's leading experts in
the field of dams, representing the 104 member countries
of ICOLD.

Themes of the symposium

SHARING WATER: MULTI-PURPOSE OF RESERVOIRS
AND INNOVATIONS

Theme 1: Territorial and Water Multi-purpose Issues

e 1A. Evaluation of current and future resources and needs

e 1B. Evaluation of socio-environmental and biodiversity
benefits and impacts, positive and negative externalities

e 1C. Analysis of resilience and adaptability of projects to
respond to climate change and changing uses. Decision
making methods for choosing a solution, cost-benefits
analysis at a regional scale

e 1D. Lessons learnt from recent water resource crises
(drought, floods...)

Theme 2: Governance and Funding

e 2A. Institutional aspects, stakeholder commitments and
inter-relationships

e 2B. Financial aspects, project funding

e 2C. Participatory approaches, stakeholders involvement

e 2D. Special cases of cross-border assets

Theme 3: Innovative solutions in reservoir uses

e 3A. Multi-purpose hydraulic projects: energy storage, hy-
dropower, hybrid solutions with other renewable intermit-
tent energies, irrigation, navigable waterways, water sup-
ply, floods mitigation, protection against marine submer-
sions...

e 3B. Combining structural and non-structural solutions

e 3C. Integrating a project into a territory with multiple res-
ervoirs

e 3D. Complementarities and synergies with intermittent
renewable energy, related issues

Theme 4: Operating Multi-purpose facilities
e 4A. Hydrology for resource management at short and
medium term

e 4B. Tools for operation related decision making including
risk management

e 4C. Short, medium and long-term operation simulation
and modelling

e 4D. Water sharing criteria, trade-off between uses, oper-
ation compatibility of additional uses
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e 4E. Performance evaluation of asset management meth-
ods

Short Courses

Short courses will be given on the side-lines of the ICOLD
Congress in Marseille, inspired by those proposed by the Ca-
nadian Committee just before the Ottawa meeting in 2019.

The five course themes are based on the practices of the pro-
fession, described, for the most part, in publications of French
COLD and the French community:

1. Risk analysis for dams: French practice through Safety
Review Risk Assessment

2. Risk analysis for levee systems
3. Analysis methods of dam survey data

4. Justification of dams: French practice through the semi-
probabilistic approach

5. Stochastic methods for flood estimation
Technical Committees Meetings

On Saturday, May 28, the ICOLD Technical Committee
workshops will be held. They aim to present and discuss the
content of new work for technical committees in their start-
up phase or to present the results of technical committees at
the end of their mission (typically the publication of a Tech-
nical Bulletin). The list of workshops will be established in co-
ordination with the chairs of the technical committees. We
have three time slots for seven parallel sessions.

On Sunday, May 29, the ICOLD Technical Committee meet-
ings will be held throughout the day (8:30 a.m. to 5:30
p.m.). We have twenty-six rooms available for these meet-
ings, which will be allocated in consultation with the chairper-
sons, depending on the expected attendance.

Contact us:

CIGB-ICOLD 2022

¢/o MCO Congrés

Villa Gaby - 285, Corniche Kennedy
13005 Marseille - France

Tél.: +33 (0)4 95 09 38 00

Email: claire.bellone@mcocongres.com

(C249-0)

CPT’22 5th International Symposium on Cone Penetration
Testing, 8-10 June 2022, Bologna, Italy, http://cpt22.or

3 European Conference on Earthquake Engineering and
Seismology (3ECEES), 19-24 June 2022, Bucharest, Roma-

nia, https://3ecees.ro

3rd International Symposium on Geotechnical Engineering
for the Preservation of Monuments and Historic Sites
22-24 June 2022, Napoli, Italy, https://tc301-napoli.or

(C249-0)
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9th International Congress on Environmental
Geotechnics
Highlighting the role of
Environmental Geotechnics in Addressing
Global Grand Challenges
26-29 June 2022, Chania, Crete island, Greece
www.iceqg2022.org

The 9th International Congress on Environmental Geotech-
nics is part of the well established series of ICEG. This con-
ference will be held on an outstanding resort in the town of
Chania of the island of Crete in Greece. The theme of the
conference is "Highlighting the role of Environmental Ge-
otechnics in Addressing Global Grand Challenges" and will
highlight the leadership role of Geoenvironmental Engineers
play on tackling our society's grand challenges.

Contact Information

e Contact person: Dr. Rallis Kourkoulis
e Email: rallisko@grid-engineers.com

o3

IS-Cambridge 2020 10 International Symposium on Geo-
technical Aspects of Underground Construction in Soft
Ground, 27 - 29 June 2022, Cambridge, United Kingdom,
www.is-cambridge2020.eng.cam.ac.uk

20
UNSAT202

UNSAT2022
8th International Conference on Unsaturated
Soils
June or September 2022, Milos island, Greece

Tihe 5 International Conference on
Unsaturated Saiks, Milos lsland, Gresce

@ D

ICONHIC2022: THE STEP FORWARD - 3rd International Con-
ference on Natural Hazards & Infrastructure, 5 - 7 July 2022,
Athens, GREECE, https://iconhic.com/2021
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(C249-0)

16th International Conference of the Interna-
tional Association for Computer Methods and
Advances in Geomechanics - IACMAG
01-08-2022 - 02-09-2022, Torino, Italy

Organiser: Politecnico di Torino
Contact person: Symposium srl
Address: via Gozzano 14
Phone: +390119211467

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

o3 D

ISFOG 2020 4th International Symposium on Frontiers in Off-
shore Geotechnics, 28 - 31 August 2022, Austin, United
States, www.isfog2020.0rg

(C249-0)

11th International Symposium On Field Moni-
toring In Geomechanics
04-08 September 2022, London, United Kingdom

Organizer: TC220

Contact person: Dr Andrew Ridley; Email: andrew.rid-
ley@geo-observations.com

o3 D

The 17th Danube - European Conference
on Geotechnical Engineering
5-7 September, 2022, Bucharest, Romania
https://sites.google.com/view/17decgero/home

(C249-0)

Eurock 2022

Rock and Fracture Mechanics in Rock Engineer-
ing and Mining
12=15 September 2022, Helsinki, Finland
www.ril.fi/en/events/eurock-2022.html

You are invited to reunite with your colleagues on solid bed-
rock at the EUROCK 2022 - Rock and Fracture Mechanics in
Rock Engineering and Mining in Espoo, Helsinki-region, Fin-
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land, 12 to 15 September 2022. The conference themes in-
clude but are not limited to latest advances in rock mechan-
ics, interesting mining and rock engineering cases, and engi-
neering education. The call for papers is now open.

The conference will feature two main tracks: the scientific
track and the industrial track. The presentations will be ar-
ranged in general and parallel sessions over two days. There
will be short courses and workshops on the day preceding the
conference and excursions to sites of interest on the day fol-
lowing the conference.

Should the COVID-19 situation allow, the conference will be
held in the Dipoli conference center in Espoo near the Aalto
University campus in the Helsinki region. The touristic city of
Helsinki will be at your disposal with its underground and
above ground marvels. Virtual participation with networking
possibilities will be offered in parallel.

Themes

e Rock mass Characterization

e Geophysics in rock mechanics

e Mechanics of rock joints

e Jointed rock mass behaviour

e Rock support, probability based design
e Rock stress measurements

e Constitutive modelling of rock

e Rock drilling

e Blast induced fractures

e Rock engineering and mining education
o Geological disposal of spent nuclear fuel
e Recent advances in rock mechanics research
e Field and laboratory investigations

e Case studies

Contact Person: Lauri Uotinen
E-mail: lauri.uotinen@aalto. fi

o3

\ 2

IAEG XIV Congress 2022
Chengdu, China September 14-20, 2022

As a quadrennial global academic event initiated by the In-
ternational Association for Engineering Geology and the En-
vironment (IAEG), the IAEG Congress has been successfully
held for 13 sessions, which aims to propagate the latest re-
search results in the field of engineering geology and the en-
vironment, facilitate international academic exchanges and
interdisciplinary integration, and promote the disciplinary
construction of engineering geology and the environment. To
further strengthen theoretical innovation, technological
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breakthrough and international cooperation in the field of en-
gineering geology and the environment.

The XIV Congress of the International Association for Engi-
neering Geology and the Environment will be held in
Chengdu Century City New International Convention
and Exhibition Center, Chengdu, China from September
14 to 20, 2022. Based on the theme of "Engineering Ge-
ology for a Habitable Earth”, the congress is expected to
enhance the disciplinary and research development of inter-
national engineering geology and the environment, and con-
tribute to the advancement of major projects, ecological pro-
gress, and habitable earth with research and discussion in
the engineering geology and global climate change, geologi-
cal hazard assessment and prevention, geotechnical proper-
ties of rock and soil mass, engineering geology and the envi-
ronmental issues concerning marine, transportation, urban
and ecological environment protection in major projects, en-
gineering geology and resilience engineering construction, in-
telligent engineering geology, and new theories, methods,
and techniques in engineering geology, etc.

We warmly welcome the worldwide engineering geological
community to come to Chengdu to participate in this aca-
demic event.

General scientific themes

¢ Climate Change Mitigation and Adaption

e Engineering Geology and Sustainable Development

e Mechanism, Monitoring and Early Warning, Prevention
and Assessment of Geological Disasters

e Environmental Engineering Geology and Ecosystem Pro-
tection

e Geotechnical Properties of Rock and Soil Mass

e Traffic Engineering Geology and Sichuan-Tibet Railway
Construction

e Energy Engineering Geology and Deep Earth Resource Ex-
ploitation

e Urban Engineering Geology and Underground Space Uti-
lization

e Marine Engineering Geology and Coastal Development

e Polar, Planetary Engineering Geology and Disasters

e Artificial Intelligence, Big Data and Engineering Geology

e New Theory and Technology of Engineering Geology

e Preservation of Cultural Heritage and Engineering Geol-
ogy

e Education and Disciplinary Development of Engineering
Geology

Contacts

Session and Field Course:

Dongpo Wang: wangdongpo@cdut.edu.cn

Peng Zeng: zengpengl5@cdut.edu.cn

Address: No. 1 Dongsan Road, Erxiangiao, Chenghua Dis-
trict, Chengdu, Sichuan, China

Tel : 028-84073193

Email Address: skigp cdut@126.com

o3
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28th European Young Geotechnical Engineers Conference
and Geogames, 15 - 17 - 19 September 2022, Moscow, Rus-
sia, https://www.eygec28.com/?

@ D

10th International Conference on
Physical Modelling
in Geotechnics 2022

RALST Dasjeon, Korea / 19-23 Seplember, 20027

https://icpomg2022.0r

On behalf of the Local Organizing Committee and 12,300
members of the Korean Geotechnical Society (KGS), I'm
pleased to welcome you all with warm hearts to the 10th In-
ternational Conference on Physical Modelling in Geotechnics
(ICPMG 2022). This welcome is also on behalf of our late
friend Professor Dong-Soo Kim, who was the chair of TC104.
The conference will be held from September 19 to 23 in 2022
at KAIST, Daejeon, Korea under the auspices of Technical
Committee 104 (TC104: Physical Modelling in Geotechnics)
of the International Society of Soil Mechanics and Geotech-
nical Engineering (ISSMGE).

Following the successful precedents from the first one “Cen-
trifuge 88” in Paris to the last "ICPMG 2018” in London, the
ICPMG 2022, being the tenth of its kind, will be another com-
memorative one full of remarkable programs.

Since the last conference in London, the community of phys-
ical modelling has been longing for opportunities to com-
municate in a fully direct way. The 4th European Conference
on Physical Modelling in Geotechnics was held online in Luled
Sweden after 6 months of delay. Asiafuge 2021 in Singapore
is going to be a hybrid event in November after being delayed
by one year. We sincerely hope that ICPMG 2022 is to be an
opportunity for us to gather together again with a hope of a
new leap forward and we are planning a meaningful program
to fulfill the objective.

We are ready to reach out and listen to various and valuable
voices from the member societies of ISSMGE and are willing
to reflect their opinions into the program. The host KGS will
do its best to make the ICPMG 2022 a success as we did for
the 19th International Conference on Soil Mechanics and Ge-
otechnical Engineering in Seoul 2017.

We welcome all the physical modelling specialists from all
over the world and want to have precious time for the future
of physical modelling in geotechnics in the city of Daejeon.
We thank you for your participation and contributions in ad-
vance.

Moonkyung CHUNG
President, Korean Geotechnical Society (KGS)

Conference Topics

Papers containing original works in all aspects of Physical
Modelling in Geotechnics. Topics included, but are not limited
to, the followings;

e Physical modelling facilities and equipment
e Scaling principles and modelling techniques
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e Sample preparation and characterisation
e Instrumentations and measurements

e Physical/Numerical interface and comparisons
e Soft ground and improvements

e Offshore geotechnics

e Earthquake related problems

e Geohazards

e Underground structures and pipelines

e Excavations and retaining structures

e Foundations

e Dams and embankments

e Education

e Applications in engineering practice

e Others

ICPMG 2022 Secretariat

#402, Building D, 17, Techno 4, Yuseong-gu, Daejeon,
34013, Korea

T. +82.70.4294.8562 / F. +82-42-489-7071 / E. secretar-
iat@icpmg2022.org

(C249-0)

11% International Conference on Stress Wave Theory and De-
sign and Testing Methods for Deep Foundations, 20 - 23 Sep-
tember 2022, De Doelen, Rotterdam, The Netherlands,
https://www.kivi.nl/afdelingen/geotechniek/stress-wave-
conference-2022

IX Latin American Rock Mechanics Symposium - Rock Testing
and Site Characterization, an ISRM International Symposium,
16-19 October 2022, Asuncion, Paraguay,
http://larms2022.com

AUSROCK Conference 2022, 6th Australasian Ground Control
in Mining Conference —an ISRM Regional Symposium, 29 No-
vember - 1 December 2022, Melbourne, Australia,
www.ausimm.com/conferences-and-events/ausrock/

4th African Regional Conference on Geosynthetics - Geosyn-
thetics in Sustainable Infrastructures and Mega Projects Feb-

ruary 2023, Cairo, Egypt, www.geoafrica2023.0rg

88t ICOLD Annual Meeting & Symposium on Sustainable De-
velopment of Dams and River Basins, April 2023, New Delhi,
India, https://www.icold2020.0org

(C249-0)

17th Asian Regional Geotechnical Engineering
Conference
14-18 August 2023, Nur-Sultan, Kazakhstan

Organiser: Kazakhstan Geotechnical Society;

Contact person: Ms. Bibigul Abdrakhmanova;

Address: 2, Satpayev Street, Eurasian National University,
Geotechnical Institute;

Phone: +7-7172- 34479;

Fax: +7-7172-353740;

Email: bibakgs@gmail.com; milanbi@mail.ru
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O3 Tel.: +43 662 875519
E-mail: salzburg@oegg.at

XII ICG - 12th International Conference on Geosynthetics,
September 17 - 21, 2023, Rome, Italy, www.12icg-roma.org ©3

(C 4R D) XVIII European Conference on Soil Mechanics
and Geotechnical Engineering
25-30 August 2024, Lisbon, Portugal

Organiser: SPG
Contact person: SPG
Address: Av. BRASIL, 101

Email: spg@Inec.pt
Website: http://www.spgeotecnia.pt

‘\._ -;‘c,»-'/.
2023
15™ISRM CONGRESS

International Congress in Rock Mechanics
9+14 October 2023, Salzburg, Austria
https://www.isrm2023.info/en

The Austrian Society for Geomechanics has the pleasure to
invite you to the 15th ISRM Congress 2023 to be held in con-
junction with the 72nd Geomechanics Colloquium in Salz-
burg, the city where the International Society for Rock Me-
chanics (ISRM) was founded in 1962. The Geomechanics Col-
loquium in Salzburg since its initiation in 1951 has always
been a perfect and distinguished meeting place for research-
ers and practitioners. The success of this concept not only
shows in the continuous meetings over more than 70 years,
but also in the attendance of regularly around 1000 partici-
pants.

The following topics are currently planned:

e Deep geothermal energy

e Underground storage for liquid and gaseous media
e Natural hazards

e |Long term behaviour of underground structures
e Challenging rock engineering projects

e Digitalization & Automatisation

e Monitoring

e Numerical methods in rock engineering

e Geological investigation and characterization

e New developments in rock support

e NATM versus TBM

e Comparison of international tunnelling contracts
e Hydropower projects and dams

e Rock and rock mass properties

e Mining engineering

e Geotechnical aspects of petroleum engineering
e Early Career Forum (Young Researchers)
Organizer: Austrian Society for Geomechanics

Innsbrucker BundesstraBe 67
5020 Salzburg, Austria
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The cause of the Petobo landslide from the 28
September 2019 Palu-Donggala Indonesia
earthquake

Possibly the largest landslide-induced loss of life of the last
few years was caused by the series of large liquefaction land-
slides triggered by the Mw=6.1 28 September 2019 Palu-
Donggala Indonesia earthquake. I blogged about these
events extensively at the time, and also noted that the GEER
reconnaissance mission had provisionally suggested that the
major cause might have been the presence of a series of ca-
nals high on the slopes.

A paper has recently been published in the journal Landslides
(Kusumawardani et al. 2021 - you should be able to read the
paper here) that examines one of the largest of these events,
the landslide at Petobo in Palu. Just this landslide alone
caused the destruction of about 3,300 houses and almost
2,000 people lost their lives.

The paper is a detailed description arising from a site recon-
naissance. It is a very valuable catalogue of the features ob-
served, accompanied by a high quality interpretation of them.
This, for example, is an interpretation of the movement vec-
tors of the observed features on the ground. These are re-
markable given that the average slope gradient is just 2°.

Movement vectors for the landslide at Petobo in Indonesia.
Figure from Kusumawardani et al. (2021).

Kusumawardani et al. (2021) have revisited the issue of the
cause of the Petobo landslide. They have considered carefully
the role of the irrigation canal near to the crown of the land-
slide - note that this can be seen on the image above. The
authors note that the unlined canal was constructed around
110 years ago. It had been upgraded through time but was
unlined, and thus would have been charging the local ground-
water levels. Prior to the earthquake the canal was full, and
that it was being used to flood the local paddy fields to a
depth of 30 to 50 cm.

Thus, Kusumawardani et al. (2021) have concluded that it is
highly likely that the canal, and the resultant high ground-
water levels and inundated paddy fields, led to a high level
of susceptibility at Petobo to the effects of the earthquake.

An interesting aside is that the landslide was not rapid - the
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authors estimate that the rate of movement was in the order
of 2.5to 5 km/h, which is no more than a rapid walking pace.

An interesting question is whether this situation occurs in
other earthquake prone areas in Indonesia.

Reference

Kusumawardani, R., Chang, M., Upomo, T.C. et al. 2021. Un-
derstanding of Petobo liguefaction flowslide by 2018.09.28
Palu-Donggala Indonesia earthquake based on site recon-
naissance. Landslides https://doi.org/10.1007/s10346-021-
01700-x

(Dave Petley / THE LANDSLIDE BLOG, 12 July 2021,
https://blogs.agu.org/landslideblog/2021/07/12/petobo-
landslide-1/)

Understanding of Petobo liquefaction flowslide
by 2018.09.28 Palu-Donggala Indonesia earth-
quake based on site reconnaissance

Rini Kusumawardani, Muhsiung Chang, Togani Cahy-
adi Upomo, Ren-Chung Huang, Muhammad Hamzah
Fansuri, Galih Ady Prayitno

Abstract

The Palu-Donggala earthquake struck Palu city of Sulawesi
island, Indonesia, on 28 September 2018. A large-scale lig-
uefaction phenomena occurred in some areas which caused
massive fatalities and destructions. The most severe lique-
faction incident during the earthquake followed by flowslides
occurred in Petobo district of the city. The affected area due
to Petobo flowslide liquefaction was approximately 1.64 km2.
The damages were severe because of densely populated area
with estimated more than 3300 houses collapsed and nearly
2000 fatalities. The slide materials transformed into debris
and flowed on the low-relief ground of about 2% with a slide
distance of more than 800 m. A site reconnaissance of Petobo
flowslide was conducted in early 2020, which covered surface
observations and documentations before and after the flow-
slide, interpretations of geological characteristics, summary
of witness interviews, analyses of ground displacement and
changes in surface elevation and slope due to the flowslide.
The results reveal insights as to the failure mechanism of the
Petobo flowslide. Based on the observed phenomena on the
surface, the Petobo flowslide area could generally be divided
into four types of morphology, namely, ground slide (GS),
liquefaction spread (LS), liquefaction flow (LF) and debris
flood (DF). The GS and LS were considered to be the initiation
zones, then the slide materials spread down and formed LF
zone. In this area, the soils became wet and muddy as trig-
gered by liquefaction. The liquefied materials then trans-
ported into DF zone where densely populated areas in lower
elevation of the site were hit.

o3

Steinbachtal dam at imminent risk

The Steinbachtal dam (Germany) is at imminent risk of fail-
ure due to overtopping. Earth dams like this can get washed
away within an hour by overtopping! We avoid overtopping
by large-capacity spillways which this dam doesn’t have! It
has a side tunnel spillway which is small!
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Spillway.

(Dr Mohammad Heidarzadeh, twitter)

Fears German dam could collapse as severe
flooding hits Europe

A reservoir dam near Cologne, Germany is at risk of col-
lapse as the region is hit by severe flooding.

Authorities in the Rhine-Sieg county south of Cologne have
ordered the evacuation of several villages below the Stein-
bach reservoir amid fears the dam there could suffer a cata-
strophic failure.

Flooding in Germany and Belgium has so far claimed the lives
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of more than 100 people with hundreds more unaccounted
for.

In total, 4,500 people have been evacuated from the area
and are unlikely to return today with more rain forecast.

Engineers and the fire brigade worked through the night last
night and this morning to pump water from the reservoir,
reducing the water level by around 2cm.

A statement from the local government this morning con-
firmed that "The situation is now stable, but not uncritical."

The bottom outlet of the Steinbach dam is still not working
and an overflow pipe remains in place to drain more water.

The nearby stretch of Autobahn 61 is also completely closed.

The Steinbach valley drinking water dam was built from 1934
to 1936, and thoroughly renovated between 1988 and 1990.

The reservoir covers 14.6ha and is 17.4m deep at its deepest
point. It has a total capacity of 1M.m3

A major renovation was carried out to dam in the 1940s after
two cracks appeared in the dam’s crown and erosion was de-
tected in its the clay core.

Further work was carried out between August 1988 to June
1990 due to fears of further erosion.

Other dams in the area have also overflowed, leading to con-
cerns about a potential breach.

Draining is also taking place at the Rurtalsperre dam, Wupper
dam and the Bever dam near Radevormwald. The residents
along the Wupper River were asked to leave the area imme-
diately.

The German regions of Rhineland-Palatinate and North
Rhine-Westphalia have been worst hit by the extreme
weather, but the Netherlands and Belgium is also badly af-
fected.

Landslips have been recorded in all three countries with many
rail lines and roads closed.

More heavy rain is forecast across Europe on Friday, with
some officials blaming climate change for the deluge.

Armin Laschet, the leader of the North Rhine-Westphalia re-
gion, blamed the extreme weather on global warming.

"We will be faced with such events over and over, and that
means we need to speed up climate protection measures [...]
because climate change isn't confined to one state," he said.

(Rob Horgan / New Civil Engineer, 16 July, 2021,
https://www.newcivilengineer.com/latest/fears-german-
dam-could-collapse-as-severe-flooding-hits-europe-16-07-
2021)

o3

Dramatic collapse of Xinfa embankment dam

Dramatic collapse of Xinfa embankment dam in northern
China due to overtopping that happened yesterday. Note how
quickly dam is washed away! This is despite the dam has a
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large-capacity chute-type spillway and a bottom outlet which
acts as an emergency spillway. See photo below.

P 31.9K views 0:00/027 <P
Dr Mohammad Heidarzadeh, @Mo Heidarzadeh,

https://twitter.com/Mo Heidarzadeh/sta-
tus/1417111827834621961

Hulunbuir: a very serious double dam failure in
China on 18 July 2021

There has been surprisingly little international reporting of a
very serious double earthen dam failure in the Hulunbuir area
of Inner Mongolia in northern China on Sunday 18 July
2021. This looks to have been one of the most serious dam
failure events in recent years, with 46 million cubic metres of
water having been released, causing massive flooding. Reu-
ters has a report of the event, but there are few other outlets
providing much attention to it.

The dams in question are called Yong’an Dam and Xinfa Dam,
located in Morin Dawa Daur. There is dramatic footage of the
collapse of the Xinfa Dam on Youtube (apologies for the awful
music):-

This dam is located at 48.609, 124.241. This is a Google
Earth image in happier times:-

Google Earth image of the Xinfa Dam in Hulunbuir, Inner
Mongolia, China, which collapsed on 18 July 2021.
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Note that this dam has a substantial spillway structure, so
overtopping is surprising. However, the video of the collapse
shows that a very substantial volume of water had already
overtopped the structure:-

The collapse of the Xinfa Dam in China, as captured in a
video posted to Youtube.

A good working hypothesis is therefore that this dam was
affected by the collapse of the Yong’an Reservoir, which
would have released a catastrophic volume of water. About
10 km upstream of the Xinfa Dam there is another dam, lo-
cated at 48.675, 124.327. The Google Earth image below
shows the comparative position of these two structures. In-
terestingly the adjacent town is called Yongfu:-

Google Earth

Google Earth image of the Xinfa Dam and the possible
Yong-an Dam in Hulunbuir, Inner Mongolia, China, which
collapsed on 18 July 2021.

One of the videos of the dam collapses, posted to twitter,
appears to show the failure of a structure that is definitely
not the Xinfa Dam:-

This is a still from this video:-
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A still from a video posted to Twitter showing the collapse of
the Yong’an dam in Hulunbuir, China on 18 July 2021.

I'm reasonable confident that this is the dam located up-
stream of the Xinfa Dam - the configuration looks to be iden-
tical. Edit: indeed this is now the confirmed location of the
Yong’an Dam - see comments below:-

Google Earth

Google Earth image showing detail of the possible Yong’an
Dam in Hulunbuir, China.

Thus, my hypothesis (untested at the moment) is that the
Yong’‘an Dam failed due to the intense rainfall, which released
a huge wave of water that overtopped and failed the Xinfa
Dam, releasing a far greater volume to inundate the sur-
rounding area.

There are images and videos online showing very extensive
and damaging flooding from this event, such as this:-

Flooding from the dam collapses in Hulunbuir in China on 18
July 2021. Still from a video posted to Youtube.

A report on Apollo News details the damage (I have edited
lightly to improve the English):

"16,660 people were affected; 325,622 mu [21,775 hec-
tares] of farmland was flooded; 22 bridges, 124 culverts, and
15.6 kilometres of highway were destroyed....Casualties are
unknown.”

Given the sale of the disaster it would be surprising if there
were no human casualties although the Reuters report claims
that there were no casualties. In the past such reports from
China have not been reliable, so the jury is still out.

Large-scale dam collapses such as this are rare but very se-
rious. Interestingly, the Reuters reports includes the follow-
ing:

China has more than 98,000 reservoirs used to regulate
floods, generate power and facilitate shipping. More than
80% of them are four decades old or older, and some pose a
safety risk, the government has acknowledged.

Given the rate of change of intense rainfall events, this must
be of great concern.

(Dave Petley, 20 July 2021, https://blogs.agu.org/land-
slideblog/2021/07/20/hulunbuir-1)

o3 D

Massive landslide in northern India caught on
video

A massive landslide caused by heavy rains hit Kinnaur
District in the Indian state of Himachal Pradesh on July
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25, 2021, claiming the lives of 9 people and injuring 3.
All of them were tourists from Delhi.

Videos of the event show massive rocks tumbling down a
mountain before crashing into a bridge and destroying it.

Shivangi Thakur, @thakur shivangi 9 dead and 3 injured as
a bridge in #SanglaValley of Kinnaur collapses. #Hima-
chalPradesh

A

00/ 101 <p

Videos of the event show massive rocks tumbling down a
mountain before crashing into a bridge and destroying it.

https://www.youtube.com/watch?v=EOQ2pd3fe89A

(Teo Blaskovi¢ / THE WATCHERS, July 26, 2021,
https://watchers.news/2021/07/26/himachal-pradesh-kin-
naur-landslide-july-25-2021)

The rockslide at Batseri in India

It has been a busy weekend for landslide stories to the de-
gree that it's been difficult to know where to start this morn-
ing. However, I have decided it is worth writing about the
rockslide at Batseri in the Kinnaur district of Himachal Pra-
desh in northern India, the videos of which circulated yester-
day.

There are several videos of this event, taken from different
perspectives. I think it is worth starting with this one as it
shows, right at the start, the source of the rockslide:-

| I D) |'|::|.|.-|_:-4aj!

Batseri village - landslide Sangla kinnaur, https://www.you-
tube.com/watch?v=ZEPVXBMigNI
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Nine seconds into the video it also shows traffic passing along
the road that traverses the slope, of which more later.

The second and third videos are both in the clip that you
should be able to view below:

Tragic landslide in Batseri, Sangla District Kinnaur Himachal
Pradesh, https://www.youtube.com/watch?v=9Dt] fQmcA8

These show the dramatic movement of the boulders down
the partially forested slope.

And then there is the viral video (which is also in the compi-
lation above), which is best shown in this version:-

Himachal Pradesh: Valley bridge Batseri in Sangal valley of
Kinnaur collapses.tourists dead,
https://www.youtube.com/watch?v=001QnFgOL0g

The rockslide appears to have started as a result of a collapse
on a very steep, rocky outcrop above the bridge at
Batseri. The image below shows the terrain using Google
Earth. The rock slope has numerous rockslide scars:-

Google Earth view of the terrain at Batseri.
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It appears that a mass collapsed, maybe about 700 m verti-
cally above the bridge, and fragmented to generate the “evil

dancing boulders”. I have noted previously that the situation
in which the boulders start to rotate about a short axis and

to bounce is very dangerous. This is the case for numerous
boulders here, generating extremely high velocities. Before
the bridge is hit one boulder (visible at about 19 seconds into
the final video above) takes an enormous bounce due to the
terrain:-

The evil dancing boulders at Batseri in India. Still from a
video posted to Youtube. The boulder circled has take a
huge bounce.

The boulder that destroys the bridge also bounced very high,
meaning that it impacted the structure in close to free-
fall. The bridge was unable to withstand the impact.

Unfortunately there is a tragic footnote to this event. A tour-
ist bus was traversing the road at the time of the landslide,
and was hit directly by at least one boulder. Nine people
were killed and three were injured. Included in those tragi-
cally killed was Dr Deepa Sharma, a well known nutritionist
with a large following on Twitter. Earlier in the day she had
tweeted a selfie of herself standing at the start of the milita-
rised zone along the border with Tibet.

This stands testament to the tragedy of the event.
Acknowledgement
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(Dave Petley / THE LANDSLIDE BLOG, 26 July 2021,
https://blogs.agu.org/landslideblog/2021/07/26/batseri-1/)

o3

Massive landslide near Barwas in Himachal Pra-
desh's Sirmaur; NH-707 blocked

Massive landslide occurred at Kali Khan area in the remote
Shilai subdivision of Sirmaur district in Himachal Pradesh. Na-
tional Highway 707 connecting Shilai with the Paonta Sahib
area in Sirmour has been cut off.

https://www.youtube.com/watch?v=EyAh2BjTkPM

(July 30, 2021)

(C249-0)

The future of tunnel technology is being used in
Moss

A new technical communication solution is how being
used in the construction of the double-track rail-
way through Moss. This innovation can contribute to
better control and safety in large construction tunnel
projects.

Norwegian building and construction projects are becoming
increasingly complex at the same time as higher demands
are placed on efficiency and cost control. The joint venture
between Implenia Norge AS and ACCIONA, known as MossIA
ANS, is using a new real-time technology to provide better
control and ensure progress in building a 10-km double-track
railway between Sandbukta and S&stad, crossing the munic-
ipality of Moss.
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“The Bane NOR project is an excellent example of what the
future holds. Over the last couple months, we have installed
sensors, cameras and other equipment in Moss.
We believe this solution can have enormous potential for the
entire industry,” says Jacobo Arnanz, Construction director
for ACCIONA in Norway.

Increased safety and control

Digitunnel is a solution that collects and integrates enormous
amounts of real-time information generated at the project
site and transforms this data into meaningful information that
is made available to all parties involved. The data is made
available via a web-based platform. The data can be accessed
on computers in control rooms, technical offices in the pro-
ject, or elsewhere in the world through computers or mobile
devices. It provides immediate information about the pro-
ject’s progress, gives increased safety for workers, and dra-
matically reduces the need for paperwork and manual con-
trol.

Using Digitunnel, it is possible to quickly get an overview of
how many people and vehicles there are in the tunnel at all
times, resulting in good control in the projects. The system
also monitors the air inside the tunnel. It will, for example,
immediately detect if there are dangerous gases in the tun-
nel. This result in increased safety for the workers in the tun-
nel

Can potentially save large amounts with portable tech-
nology

Many large construction projects are characterized by large
amounts of paperwork, double work, and unnecessary delays
which can be costly. By automating such processes, crucial
time is freed to concentrate on progress. Simultaneously, the
chances of something going wrong are reduced and budget-
ary control are enhanced.

“Paperwork and inspections can be time-consuming pro-
cesses, and human error is an ever-present danger. Digi-
tunnel makes the construction process safer and easier for
everyone involved in a project because all necessary infor-
mation is practically at your fingertips”, says Jacobo Arnanz

Hopes to use Digitunnel all over the world

The Innovasjonsbarometeret 2020, or Innovation Barometer
which was carried out by Norstat among 170 companies in
the construction industry on behalf of Cramo, shows increas-
ing strategic work on innovation in the construction indus-
try. New ideas and better solutions are crucial for better com-
petitiveness, cost control, and higher value creation. AC-
CIONA is among the leading international companies that in-
vest heavily in innovation, development, and research.

"ACCIONA has invested 237 millions euro in 2020 in re-
search, technology, and development through our depart-
ments and collaborate with universities and companies
worldwide. Our new solutions are developed for the benefit
of the projects we build across the world. The new technology
is being tested locally at our construction sites, such as here
in Moss. If the testing goes as we hope, we will use Digitunnel
and revolutionise construction projects around the world",
says Jacobo Arnanz.

(06/18/2021, https://www.acciona.no/press-
room/news/2021/june/the-future-of-tunnel-technology-is-
being-used-in-moss/)
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ENAIAG®EPONTA -
2EI>MOI &
ANTIZEIZMIKH
MHXANIKH

Ta HUOTIKA TWV UNOBAAGCOINV KPATAPWV TNG
Marpag

MeydaAo epeUVNTIKO NPOYPAHUHA HE T XPAON VEWV TE-
XvoAoyimv

e L L il Luapsypieens

MNa va epeuvnBei To unoBaAdacaio nedio kpaThpwv oTov Ma-
Tpaikd KoAno, 8a novTioTei éva nAéypa and onTikr iva o€ &-
vav and autoUg aAAd Kal KaTa PAKoG evOog evepyou priyua-
ToG. EminAg£ov, oTtaBpoi kataypa@ng 6a TonoBeTnBoUV pEoa
gToV NUBUEVA €VOG KPAThPa Kal O€ €va evpyo pryud, Ve Td
dedopéva Ba ouAAéyovTal ano évav eniyeio otabuod (DTS).
KaTta prkog Tng napakTiag {wvng 6a eykataoTabei SikTuo yia
TNV napakoAoUBnoN TNG OEICUIKNG dpaacTnpIOTNTAG.

>T1¢ 14 IouAiou 1993 évag 1oxupdg oelopdg, HeyEBoug 5,5 Pix-
TEP, NPOKAAEI MOAAEG {npIEG aTnv MNATPaA Kal 0 XwpId oTa Vo-
TIOOUTIKA Kal BopeloavaToAika TnG. FiveTal OUwg agopun Kai
yla pia pgovadikn avakaAuyn: oTnv neploxn Tou VEou Alpa-
vIoU, HOAIG HEPIKEG EKATOVTADEG METPA and Tnv akTr, Bpioke-
Tal éva nedio unoBaAdcoIwV KpATAPWY TO oMoio KaTa Tn didp-
KEIQ TOU OEIOPOU «ATHIOE», aneAeuBep®VOVTAG HEYAAEG Mo-
goTNTEG agpiwv. To nedio auTd €ival OAPEPA TO AVTIKEIPEVO
€vOG VEOU €peEUVNTIKOU MPOoypappaTog anod To MavenioTripio
MaTtpwv, Nou PE TN XPHAON VEWV TeXVoAoylwv Ba €EsTacsl av
n aneAeuBEpwon agpiwv anod Toug KPAaTrpeG Unopei va Bew-
pnBei Npddpopo PaIvOPEVO O €vav CEITHO, aAAd Kal TIG Ouv-
€neieg TNG d1apuUYNG auThG OTO PaIVOPEVO Tou Beppoknniou.

«AvakaAUwape Tuxaia To gpaivopevo auTto To 1993, oTav dia-
NIOTWOAUE YETA TOV YEYAAO OEIoPO pia nepiepyn dpaoTnplo-
TnTa otn 6alacoa kai Tnv aAayn Tng Beppokpaaciag TngG. Ze-
KIVAoape AoImov va xapToypapnooule Tov NuBuéva kal ava-
kaAUwape €va nedio unoBaAacoiwv KpaTrHpwy, TO OMNoio €KTO-
TE HEAETANE OUOTNMATIKA», €ENyei 0 MNwpyog Manabsodwpou,
kabnynTng oTo TuRa MewAoyiag Tou MavenioTnuiou Matpwv.
Mpiv and Tnv KATaokeun Tou véou Algéva Matpav To nedio
apiBuoloe 72 KpATnPES, 0 HEYAAUTEPOG TWV OMnoiwy €xel dia-
peTpo 200 pétpa kal BaBog, og axean We Tov Nubpeva, 20 pe-
Tpwv. OI KPATAPEC auToi OPWC dev OoXeTICOVTAl HE NPAICTEIAKN
dpaotnpioTnTa. «O1 31IaPUYEG QUTEG TWV PEUCTWV KAl KUPIWG
TwV agpiwv dev Ba npenel va cuyxEovTal UE TNV NPAICTEIAKN
dpacTnpIdTNTA, KABWCE Ta A£PIa Kal uypd nou diaPelyouy &-
XOUV oxnuaTioTel ota iI{Apata Yetd Tnv avagpoBfia anoikodo-
HNon TOU CUCOWPEUNEVOU opyavikoU UAIkoU», e€nyei o k. Ma-
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naBeodwpou. «To OTOIXEIO MOU KABIOTA TO CUYKEKPIUEVO Me-
dio 181aiTepa onuavTikd Kal avayvwpioipgo ortn diedvr enioTn-
MOVIKN KOIVOTNTA €ival TO YEYOVOC OTI 0€ TOUAAxIoTov dUo o€l-
opoUG evepyonolindnke, anodedelypeva, kal “"aTuIoE” aneleu-
BEpWVOVTAG PEYAAEC NOCOTNTEC agpiwv. STov ogiopd Tng Ma-
Tpag Tou 1993 kaTtaypa@nKke U evOpyavo PECO n dpaartnpio-
TATa Tou nediou akOMN Kal WPES NpIv anod Tn CEiouIKh dpa-
oTNPIOTNTA, NPOTEIVOVTAG TO OEVAPIO OTI MBAVAG Ol SIaPUYEG
agpiwv va gugavifovral wg Npodpoua Paivopeva Aiyeg WPEG
npiv anod Tnv gPeAavion Tou oeiopou. EkTeTapévn dpaotnpio-
TNTa Tou nediou, PE PEYAAEG DIAPUYEG agpiwyv, diamioTwenkKe
kal aTov osiopd TnG Avdpaidag Tou 2008 (8 Iouviou, 6,4 R)».

Ma Tn HEAETN Tou Qaivopévou, To MavenioTrpio NaTtpwv &exi-
vael €va véo npdypappa nou ovopaleral BLUEL, pe xpnuaTto-
d6Tnon ano 1o EAANvIkoO Idpupa Epeuvag kar KaivoTtopiag. «O
oTOX0G Tou BLUEL €ival va napakoAouBnaosl, yia pakpu Xpo-
VIKO didoTnua, Tn diapuyn TWV PEUCTOV Kdl KUPIWG TwV ag-
piwv pedaviou kal udpodBeiou (CH4 kal H2S) and To unoba-
Aaooio evepyd nedio kpaTnpwv Kai va JIEPEUVNOEI TN OXEON
TNG WE TN OIodIkn dpaoTnploTnTa otn AuTikn EAAGda. O kU-
pI0G OTOXOG TOU €ival va €EeTACEl TNV gU@avion méavov ai-
AQYy®V O0Tn CUUNEPIPOPA TNG dIAPUYNG TWV PEUCTOV KATA TN
diapkela ekdONAWONG CEICU®V Kal va ano@avesi av pnopouv
n Ox1 va BswpnBouv npddpopa Ppaivopeva oeioh®Vv. EninAéoy,
To BLUEL 8a €€etdoel Tn oupBoAn TG d1apuynG pEUCTWV Nub-
MEva oTnv unepBeéppavon Tou NAavATn HECW TNG dIaPUYNG
Tou Beppoknniakol agpiou peBaviou oTnv atyoopaipa», €&n-
yei o k. MNanaBsgodwpou.

STo nAqiclo Tou NpoypauuaTog, Eekivnoe va novTileTal o< £-
vav KpaTtnpa €va nAéypa and onTikn iva yia Tnv napakoAou-
Onon Tng Oepuokpaciac Twv dlaQuyovTwv aepinv. «Evag
oTaBuog kaTtaypang 6a novTioTel TOOO OTOV NUBJEVA OTO €-
owTEPIKO EVOG evepyoU KpaTrpa 000 Kal KaTa PAKoC evOog ev-
gpyol priyuaTtoG. EninAéov, Ba eykaTtacTtabei £€va WIKPOOEI-
OMIKO BiKTUO Yia TNV napakoAouBnaon TngG osIouIkng dpaaTn-
pI0TATAG YUpw and To nedio kpaThpwv. Evag otabuog Ba pe-
Tadidel peTEWpPOAOYIKA dedopéva KaTa Tn didpkeia TnG unoba-
Aaocoiag napakoAolBnong, eV CUOTNHATIKEG XNHIKEG avaAu-
ogIc npayuaTtonoloUvTal oTa agpia nou diagelyouyv, ata 1Zn-
paTta Tou nubpéva kai oTnv udaTivi oTAAN TNG NEPIOXNG», Ka-
TaAnyel o k. ManaBsodwpou.

To BLUEL ouvToviletal ano To Oceanus Lab (Epyaotipio Oa-
Aaooiag MlewAoyiag kar duaikng Qkeavoypagiag) Tou TuAua-
To¢ MlewAoyiag Tou MavenioTnuiou MaTp®V HE ENIKEPAARG TOUG
kabnyntég . ManaBeodwpou kal M. M'epayd Kal Toug epeuvn-
TEC A. XpioTtodoUAou, H. ®akipn, N. Fewpyiou, dp M. Meyalo-
BaoiAn, =. Anua, . Sepyiou kal M. ManakwvoTavTivou. lNa
TNV napakoAouBnon TnG CeIoUIKOTATAG unslBuvo €ival To Ep-
yaoTmpio ZeiopoAoyiag Tou TuRpaTog MewAoyiag kai ol kaén-
ynTég E. Swkog kal Z. PoupeAioTn Kal n gpeuvnTpia . Mav-
vapdakn, eV yia Tn HEAETN TWV pnydaTwyv unelBuvog ivail o
Kadnyntng =. KokkdAag Tou idlou TUAPATog.

2TO MIKPOOKOMIO 0 SUTIKOG KopivOiakog

H nepioxn Tou duTikoU KopivBiakoU KdAnou eival anod Tig nio
oTeva napakoAouBouUpeveg otnv Eupwnn. «H nepioxn and To
Aiy10 €wg To AvTipplo XapakTnpileTal and noAU €vTovn GEICUI-
KOTNTa Kal PIKPOOEIoWIKOTNTA. Eival anod TIC NpwWTEC NEPIOXEG
oTnv EANGSa og apiBud osiopwv», €Enyei 0 OUNIOG SMKOGC, Ka-
OnynTn¢ osiopoAoyiag oto MavenioTAuio MNaTtpwyv. «Eivar yvw-
oTd OTI 0 duTIKOG KopivBiakog “avoiyel” kata 1,5 ekaTooTd
KGBe £70G, evw Tov dIATPEXOUV MOAAG WIKPA Kal JeyaAa pny-
parta. To yeyovog auTto £xel 0dnynoel aTnV NEPIOXT ENICTHMO-
VEC OXI MOVO ano Tnv EAAGSa aAAd kal and apkeTEG eupwnai-
KEG XWPEG, ONwg N ITaAia, n FaAAia kai n Toexia, nou napa-
KOAOUBOUV TO PaIVOUEVO».
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H nepioxn and To Aiyio £w¢ To AvTipplo gival and TIG NPWTEG
otnv EAAGda og apiBpd osiopwv. (PwT. INTIME NEWS)

Tnv nepiodo autr, n katacTaon atov SuTikd KopivBiako eival
nouxn. «Ava 31aoTAPAaTa £XOUHE NePIOdOUC EVTOVNG TEIOHIKO-
TNTAg, YE O€IoPouUg 2,5-3 PixTep, o1 onoieg kpaToUv yia pepi-
KoUG Unveg. H TeAeuTaia ATav oTig apXeg Tou 2021, o< Wia ne-
pioxr anoé 1o EnitaAio éwg Ta Tpigdvia. To peyaAuTepo kai nio
enikivduvo and Ta priyNaTa Tng nepIoxng ival Tou Wabonup-
Yyou, nou ekTipdral Ot gival yeyaAuTtepo and 20 xAW. kai yno-
pei va dwaoel 1oXupoU¢ asiopolc, aAAa dev napouacialel dpa-
oTNPIOTNTA TNV Nepiodo auTn», eEnyei o K. ZWKOG. «AvTiBeTa
ME Tov JuTIKO KopivBiakd, n nepioxn Tou Matpaikou KoAnou
gival nio fouxn. Exel AiyoTepa priypata kal napartnpeitar pi-
KpOTEPN NApapopPwaon». Ta TEAeUTaia xpovia £€xouV Yyivel on-
pavTikd BAparta yia Tnv evioxuon Tng ENIOTNHOVIKNAG €pEUvVag
aTnVv nepIoxn, 6nwg n dnuioupyia Tou EBvikoU Zeiopoypadi-
KoU AIKTUOU, 0TO onoio evTdxBnke kai To MavenioTrpio Ma-
TPpWV. «EpeuvnTikd napakoAouBoUpEe Tn OEIOPIKOTNTAG OThV
neploxn Hag kai eupUTepa oTov eAAAdIKO Xwpo. Mag evdiagpe-
pEl nola ival n enidpacn oTa KTipla, NWG KaTaveéuovTal ol Ta-
O€IG, Nola €ival Ta UNKN TWV pnyHAaTwv», AEEl 0 K. ZWKOG. «Z€
delTePO €ninedo npenel va doUNE NWS OAN auTh N VEa yvwaon
pnopei va xpnoigonoinBei npakTikd, yia napddeiypya yia tnv
avaveéwaon Tou XApTn OEIOHIKAG €MIKIVOUVOTNTAG. Z& AAAEG
XWPEG UE UYNAN OEIoHIKOTNTA, Onwg N Ianwvia, ival Adn Asi-
TOUPYIKA CUCTAKATA £€ykaipng nposidonoinong o NEPINTWoN
IoxUpoU o€IopoU, nedio Mou aTn Xwpa Hag dsv €Xel avanTu-
X0l akopa».

(Mwpyog AiaAiog / H KAOGHMEPINH, 19.07.2021,
https://www.kathimerini.gr/society/561437656/ta-mystika-
ton-ypothalassion-kratiron-tis-patras)
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ENAIAG®EPONTA -
FrEQAOrIIA

Massive sunken continent could be resting un-
derneath Iceland

v

An international team of geologists believes they have
identified a sunken continent hidden under Iceland
and the surrounding ocean, which they called Icelan-
dia. The scientists said the continent could stretch
from Greenland all the way to Europe. If proven, this
new theory will challenge all previous theories around
the extent of continental and oceanic crust in the North
Atlantic region, as well as contradict the belief that
Pangea broken up more than 50 million years ago.

Iceland could be the tip of a massive sunken continent, ac-
cording to the international team, led by Gillian Foulger,
Emeritus Professor of Geophysics in the Department of Earth
Sciences at Durham University in the UK, who published their
study in GeoScience World.

The landmass is believed to cover an area of around 600 000
km? (231 600 miles?), but when adjoining areas of Britain are
included in a "Greater Icelandia" - the total area could be 1
million km? (386 000 miles?).

If confirmed, this will contradict the previous theory that the
giant supercontinent of Pangea, which is thought to have bro-
ken up over 50 million years ago, has not fully broken up.

This new theory also challenges long-held scientific ideas
around the extent of continental and oceanic crust in the
North Atlantic region, as well as how volcanic islands, like
Icelands, formed.

The presence of continental crust, rather than oceanic, could
also trigger discussions about a new source of hydrocarbons
and minerals, both contained in the continental crust.

"Until now Iceland has puzzled geologists, as existing theo-
ries that it is built of and surrounded by oceanic crust are not
supported by multiple geological data," said Foulger.

"For example, the crust under Iceland is over 40 km (25
miles) thick-- seven times thicker than normal oceanic crust.
This simply could not be explained."

He continued, "However, when we considered the possibility
that this thick crust is continental, our data suddenly all made
sense. This led us immediately to realize that the continental
region was much bigger than Iceland itself—there is a hidden
continent right there under the sea."

"There is fantastic work to be done to prove the existence of
Icelandia but it also opens up a completely new view of our
geological understanding of the world. Something similar
could be happening at many more places."
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"We could eventually see maps of our oceans and seas being
redrawn as our understanding of what lies beneath changes."

The team is now working with collaborators across the world
to test their theory, which will commence once the pandemic
restrictions ease up.

"Countries around the world are spending enormous re-
sources conducting subsea geologic research in order to iden-
tify their continental shelves and claim exclusive mineral
rights there," said Professor Philip Steinberg, Director of
IBRU, Durham University's Center for Borders Research, who
is not involved in the study.

"Research like Professor Foulger's, which forces us to rethink
the relationship between the seabed and continental geology,
can have far-reaching impact for countries trying to deter-
mine what area of the seabed are their exclusive preserve
and what areas are to be governed by the International Sea-
bed Authority as the 'common heritage of humankind."

Reference

"Icelandia" - Foulger, G. R., et. al. GeoScience World -
https://doi.org/10.1130/2021.2553(04)

Abstract

We propose a new, sunken continent beneath the North At-
lantic Ocean that we name Icelandia. It may comprise blocks
of full-thickness continental lithosphere or extended,
magma-inflated continental layers that form hybrid continen-
tal-oceanic lithosphere. It underlies the Greenland-Iceland-
Faroe Ridge and the Jan Mayen microplate complex, covering
an area of ~600,000 km2. It is contiguous with the Faroe
Plateau and known parts of the submarine continental rifted
margin offshore Britain. If these are included in a “Greater
Icelandia,” the entire area is ~1,000,000 km2 in size. The
existence of Icelandia needs to be tested. Candidate ap-
proaches include magnetotelluric surveying in Iceland; ultra-
long, full-crust-penetrating reflection profiling along the
length of the Greenland-Iceland-Faroe Ridge; dating zircons
collected in Iceland; deep drilling; and reappraisal of the ge-
ology of Iceland. Some of these methods could be applied to
other candidate sunken continents that are common in the
oceans.

(Julie Celestial / THE WATCHERS, July 11, 2021,
https://watchers.news/2021/07/11/icelandia-massive-
sunken-continent-hypothesis)
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This Super Fast Train Will Zoom At Aircraft-Like
Speeds

THE FASTEST

| S ) i s

Japan has been building superfast trains for a few decades
now and their efforts have revolutionized ground transporta-
tion forever. But the country's new Superconducting Maglev
(SCMaglev) is all set to take high-speed train travel to the
next level. This powerful vehicle will be zooming at astonish-
ing speeds of 503 km per hour (312 mph) and is all set to
become the world’s fastest train. Find out more about this
incredible train in this video.

https://www.ba-bamail.com/video.aspx?emailid=40661
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Tar{ikioTav
MauAog Mapivog

O1 £10N0EIC auTEG TIC UEPEG, apxn Iouldiou 2021: Apya-
vioTav, ol HINA @eUyouv, ol TaAiunav* nposAauvouv &Ea-
va. 'YoTepa ano 20 xpovia puera tnv 11n SenteuBpiouv
2011. 'HOn o1 TaAiunav avapéperail 0TI EAEyXouvV To He-
yaAurepo pépog 1ng xwpag. Eidape ornv rnAsdpaon ku-
BEPVNTIKOI OTPATIWTEG va evawvovTtal Je Toug TaAiunav
Kail va napadivouv Tov npoxwpnuUEVO aUEPIKAviKo onAil-
oo TOoUG. MoAAoi GAAoI va kaTtapeuyouv OTO YEITOVIKO
Tardikiorav, padi pe kuBepvNTIKOUG, NEPVAVTAG TO OUV-
0po HeTa&U Twv dUO XWPWV nou gival o Norauog Apou
Nrapia. To Tar{ikioTav oréAver 20. 000 oTpaTo kara un-
KOG TOU norapoU (Ynapxel yovo uia yépupa)

O notauoc Apou NTapia kataAnyer ornv aAnoTou uvnunc Ai-
uvn ApdAn (exer ouppikvwBei dpaparika and UNEPEKUETAA-
AEUCTEIC ToU vEPOU). Eixa nepnartnosl Katd NKogG Tou, O€ Eva
HIKPO Tou TuUnEa, o 2013, kdtw and apopntn feorn (LaAg &i-
nav ot NTav 56°), BAénovTac anvavTti 1o €pnUIKO Nedio Tou
Apyaviorav. O notauog eivar o 'O&o¢ TnNG apxaioTnTag pag
rnou SIECXIOE KAl QUTOV OTNV €KOTPATEIa ToUu 0 Méyac AAEEav-
d0pog. Enavepyouai.

Me auTrv TNV aoppun enavarappavw, e HIKPEG aAAayeg, Tig
«@VvTanokpioeic» nou €ixa oTteidel ano To Tart{ikioTav To
2013 kai 2016. O1 pwToypapieg gival and Tnv nepiodo auTn,
Onwc¢ Kal kanolol NAnpogoplakoi apiBuoi yia Tnv Xwpeda.

>70 TatdikioTav nnyaivw and 1o 2013 pEXpI Kal OAPEPA WG
pEAog Enmimponng Epneipoyvwpdvwv Tng AigBvoug Tpdanelag.
EnpoOKeITo apyIkda yia To ¢pdyua Rogun, Nou TwPAa KATAOKEU-
alerar kai Ba €ival To nio YnAd @paypa otov Pikpd pag nia-
vATN, 3254y Uwoc. Twpa, yia Tov £AeyXo Tou (PAyuaTog
Nurek, 300p Uwog, oNUEPA akopn To Mo UYPNAO GpAypa nou
AeiToupyei and Tnv ZoBleTikr nepiodo. Ta 2 TeAeuTaia Xpovia
n Enmirponr A€ITOUpYEl PE EIKOVIKEG ANOCOTOAEG KAl OUVEPYA-
aieg, Aoyw Tou Covid-19.

H AnpokpaTia Tou TatfikioTav . To Tat{ikioTav ATav JEPOG
NG ZoBIeTikNG ‘Evwong anod 1o 1917 €wg 1o 1991. ‘Eyive avek-
aptnTn 10 1991 pe ep@UAIO NOAENO va EeKIVa OXEDOV APECWE

! TaAipnav, dnAadn onoudaoTég Tou KIVALATOG TNG ICAGUIKNG YVWONG, EVVOEITAl
TO NOAITIKO-BPNOKEUTIKO Kivhua nou KUBEpvNoe To A@yavioTav anod To 1996 £wg
T0o 2001. O1 Tahipyndv avAABav otn €€oucia PeTd and €vav pakpu ePQUAIO no-
Aepo. EkdiwyxOnkav Biaia and tnv €8oucia PETA TNV NOAEWIKN cUppagn Apyavi-
oTav-HMA, Tov AekéuBpio Tou 2001. To 2015, o TaAigndv opkioTnkav nioTn
oTo IoAapiko Kpatog. O TaAipnav epappolouv pe Tov Mo auaTnpo Tpono Tn oa-
pia, npoonabwvTag va dnUIoupynoouV To YVAGOIO ICAAUIKO KPAToG, eniBaAAovTag
oe avdpeg Kal NOAU auoTnNPOTEPA O YUVAIKEG MEPIOPICUOUG TNV KABnuepIvoTnTa
Kal TNV aTtopikr €EEAIEN. ANayopeUTnKE OTIG YUVAIKEG va onoudalouv Kai va epya-
CovTal 0g 0noIOVAANOTE NAPAYWYIKO TOWEQ, EKTOC TWV UMNPECIOV UYEIag, Hovo Kai
Hovo yia va egeTalouv yuvaikeg acBeveig. OI AvOpeG unoxpewdnkav va GUPHop-
PwOOUV evOUPATOAOYIKA CUMGWVA HE TIG ICAAHIKEG NAPaAdOCEIG. S€ MOAITIOHIKO
€ninedo anayopeUTNKE N HOUCIKA, N TNAgdpaon kai To Bivreo, ONwg Kai O,TI KN
EYKEKPINEVO Ao Toug BpnOKeUTIKOUG NYETEG TauToxpova ana§iwbnke dpacTika n
uN 10AapIKn KAnpovouia Tou AgyavioTav. O TaAiunav npokdAeoav ook oTnv na-
YKOGHIA KOIVR YVOUN Tov MapTio Tou 2001 e TRV and@pacr] TouG va KaTacTpEWouv
pvnueia Tng Maykoopiag MoAmoTikAg KAnpovopidg ge Tnv aimioAoyia ot givar &i-
dwAQ Kal CUVEN®G avTiBeTa Npog Tov vOuo Tou IoAdp. OupopacTe Ta Bivreo TwV
POREPOV KATAGTPOPWV.

Apepikavol kal NATO anoxwpouv kai ol ToUupkol enw@geAolvTal. Npoopépbnkav va
oTeilouv, wg NATO, oTpatod yia Tnv GUAAEN Tou agpodpopiou TG KapmouA ! Oi
pWOoI OTNV «avapovh». Aéxbnkav X0eg avTinpoownia Twv TaAipnav otnv Mooxa!
Aéel OTI Bépa  ATav yia TNV pn digioduan Tpopokpatwv otnv KevTpiki Agia. H
€yvola eniong kai Tou TaTtdikioTav. To BEua « ApyavioTav» Eekivnoe Pe TNV €I0BOAR
NG ZoBIETIKAG 'Evwong oTa TéAn Tou’80.
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MeTd Tnv ave€apTnoia, Pe didpkela and To 1992 péxpl To
1997. To Tat{ikioTav €ival Kupiwg opeIvd Ki 01 KOPUPEG TNG
gival and TiIc wnAdTepeg oAOKANPNG TNG NeEPIOXNS TN KevTpi-
KNG Acia (upnAoTepn 7.495p). KaAunTeTal kal anoé Ta Bouva
TNG opoaelpdc MNayip, evw PeydAo HEPOG TNG XwPAG BpiokeTal
0€ UWOUETPO avw Twv 3.000 péTpwv. O1 Tatdikol, €ival 1pa-
VIKA QUAR, n povadikh otnv Kevtpikn Acia, £€Ew BERala anod
To Ipdv. ®UAR IvOogupwnadikr gav kal epag ge NoAAoUG OHwG
va €xouv ano Tnv enipi€ia eEAa@pa TOUPKIKA 1 HOYYOAIKA Xa-
PAKTNPIOTIKA. DUAETIKA DEV €XOUV KAMIA OUYYEVEIAQ HE TOUG
YUpw AaouUg (Ouopnékoug, Toupkoupdavoug, Kupykioioug -
TOUPKOYEVEIG/HOYYOAOEIBEIG).
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To TatgikioTav We Ta nepiepya opia Tou. Ta Xapa&e o aTodAl-

VOC VIa apaipeon TwV XapakTApwy eBvoTnTag. H xwpa civai

oav koppdT and puzzle. MNpoonabnoe va PnepdEWel kai nAn-
Buaopoug.

Oprokeupa To IoAay, Zouviteg (evw oTo Ipdv ZIiTeg) nou a-
noteAoUlV To 83% Tou NAnBuopou. O kKOauog OxI and Toug Ppa-
vaTikoU¢ pwapedavous. 8% Tou nAnducopoU eival Pwool cU-
(Pwva e ekTipnon yia 1o 2021.

H Tatlik yAwooa, pia didAekTog Twv Mepaikwv ¢apaoi. MNMoAAoi
Tatlikol MIAGVE Ta pWOIKa WG deUTEPN YAwOaoa.

Sav Tnv EAAGda oe €kTaon kai 9,3 ek. kaTolkoug (1919). H
nio GTwxn ZoRIETIKN AnpokpaTia TOTE, KOITA OTO PEAAOV Of)-
MEPa WYETA TOV MOAU aipatnpd €u@UAI0 oTn dekasTia Tou 90
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nou Tnv €ixe KaBnAwoel anod NAeUpAc avanTu&ng. NMoAgpog ne-
piEPYOG: Ol MPWNV KOHUOUVIOTEG PETAAAAYHEVOI MAEOV - nou
Kal viknoav - Kkai 6Aol oI aAAol anévavTi, avTinoAiTeuon, 10-
AapioTeG, kanoleg pelovoTnTeG. Mpoedpikr) Anpokparia. Mpo-
€dpog ano ToTe o Emomali Rakhmon.
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|
T

Mepika aydApaTa Tou Agviv €xouv 81atnpnBei oTnv xwpa.
AuTO oTnVv NdAn Tou NoUpek

O Mpo6edpog
Méyag AAEEavdpog

Kail ano 3w népace o Méyag AAEEavdpogG, aTnV QoBepr| no-
peia Tou oTn Acia. Kataktnon aAAd kal eknoAImiopog, €0Tw
€upecoc. O Méyag AANEEavdpog idpuoe €dw, To 329 (28 xpo-
vov), Tn 9" AAeEavdpeia, TNV nio anopakpuopevn, Tnv E-
oxarn. >tn =oydiavn. Eival oto Bopeio TaTlikioTav eKei nou
onuepa eival n deuTepn ndAn TnG xwpag, To Khuzand (nou
ovopaloTav Leninabad npiv To 1991), 270 km Bopeiwg and
Tnv npwTevoaoa Dushanbe. Evdiapepov eival 6T €dw o Mé-
yac AAEEavdpog ouvavTnoe TNV NIO NEICUATIKN avTioTaon and
0-noudnnoTe, yiaTi iXe va kavel ue pn opBodo&o ndAepo, eva
avTapTonoAguo, 18 pnivec. Niknos Toug Soydiavolg oTa eKei
Bouva Tou Zerafshan O apxnyog padi e To oxupd Tou, Nape-
dwoe oTov AAEEavOpo Kal pia opopgpn BakTpiavr. Ano Tnv
noAn nou €kTIoE OEV JEVEI ONPEPA TINOTE. ‘ONWG Kal OTIG AAAEG

noA&Ig nou dnuioUpynaoe otn KevTpikn Acia kal QUAGKIa Kal
TeEAwveia nou enavépwve Pe BETEPAVOUG KAl TPAUUATIEG MOU
apnve otnv nopeia Tou. MOavoloyeital 6T N eAANVIKN JIE-
A€uon kal €nikoIvwvia kal PHE ToV KIVELIKO NOAITIONO, dvoIge
Aiyo apyoTtepa eunopikd dpopo, Tov nepipnuo «Apouo Tou
MeTa&loU». ZTn AAe€avdpeia Tnv Eoxdtn navtpelTnke TEAIKA
TNV OMop®N auTn BakTpiavr, TRV PwEavn nou Tou napedwaoe
0 Zoydiavog apxnyos (Roshanak, cuvnBiouévo dvopa €dw Kai
€ni TN €ukaipia ol KONEAeG Tou TaTdIKIoTAV €ival OMOPPEC, UETA
HnaTaAgvouv, avalntnoaTe yapo Kai olkoyevela). ‘Ekave kai
Y16 nou OpwWG PAAAov Tov doAo@ovnoav auéows ol agiwuaTi-
Koi Tou, iowg yiaTi dev nBeAav, Agel, o 51adoX0G Kal KAnpovo-
MOC TNG auTokpartopiag va £xel kal E&vo aipa. =€ yia ano Tig
ENOHEVEG PWTOYPAPIEG HIa QIAVTIOEVIA KEPAAR Tou Méya A-
AEEavdpou, ano To €dw Mouacsio Tou Dushanbe, Tng NnpwTeU-

ouodag.

O1 «anoyovol» TnG Pw&avng. O1 dpopPeg KOPEG TNG XWPAG.
KaTtaAaBaivel kaveig Tov Meya AAEEavdpo yia Thv Pw&avn.

Kal kaTi katanAnkTiko: ‘OTav dinyoUpouva Ta didgopa yia Tov
Méya AAEEavEpo oToug TNG €dw avTioToixng AEH (nou esival
Kalr uwnAoBabua otehéxn TnG KuBEépvnong, o avTinpdedpog
TNG KUBEPVNONG 0 Npdedpog), oTn SIApKeIa YEUPATOC NOU Jag
NPOCPEPAV- KAl MOU CUVEXWG KAg napoTpuvav oAoug yia d-
onpo NaTo Pe oenvakia anod BoTka (dev evoxAei nou gival you-
oouApavol ol Tatdikol, €5 dAAou n BOTKA WG YvwaTo gival ayvod
noTo) - 0 avTINPOedPOG 6O NEPIEYPAPA €iXe Eva EAaPPO Ka-
AonpoaipeTo xapdyeAo kal oTo TEAOG HE pwTdel: «OAa autd
nou €ineg Ta E£pw, aAAa ol E€peig yiaTi Eekivnoe TNV ekoTpa-
Teia 0 ANEEAVOPOG Kal EpOace PEXPI €dw Kal NBEAE va ndel kal
napda népa; And €va AdBog Tou daokAAOU TOU MouU ToV EiXE
neioel 611 n n eivar eninedn. Tou daokdAou Tou, Tou ApICTO-
TEAN». Eival va pnv ouykivnBeic!

Pamir

>1o Pamir ora NA Tng xwpag, undpyel Aipvn nou ovopaderal
Tou «Aigvn Tou MeyaAéEavdpou» (Iskanderkul). O 6pUAocg
Agel 6T TNV dnpioUpynoe o M. AAEEavdpog OTav oTaBueUCE
yia Aiyo €dw oTnv nopeia Tou npog Ivdia, ekTpénovTag Ta vepd
dUo pepdTwv Kar pnxavikdg o Meyag.
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O avTinpoedpog TnG KuBEpvnong pag kavel To Tpaned. T
Tpan€l!! MoAAa kai 0Aa e€aipeTika miaTta (piypa vroniag kai
Pwaikng koulivag). Kal n BdTka va péel aoTapdTnta Ye ou-
VEXN NapOTPUVGON 0g OAOUG OUVEX®MG YIa Aompo naTto. AinAa
n Napyic n yeTappdaacTpia Kal Ta aAAa péAN Tng Enimponng E-

HNEIPOYVWHOVWV.

To Mapip, eniTnpoUpevn nepioxr, anoteAsi éva and Toug nio
onoudaioug NaykoouIoug opeIBaTikoUg NPoopIoHoUG HE HEPI-
KEG anod TIG N0 UWPNAEG KOPUYPEG TNG KevTpikng Acgiag. To Pik
Somona (npwnv Pik Kommunizma, +7495).

Pamir

TA NEA THZ EEEEI'M - Ap. 152 - IOYAIOZ 2021

To npoBato «Marko Polo» Tng nepioxng
Dushanbe

H noAn Tou Dushanbe, véa, Tou nepacuévou WOAIC aimva, Ka-
Bapn, pe papdiEg kal NOAAEG AewPOPOUG NAAICIWHEVEG aKOUN
og Peyaho Babuo ano Ta 1810TUNNG apxXITEKTOVIKAG KTipia
NG ZoBIETIKNG NePIOdOU. ANAG To KTiplo Tng onepag!! Néa Kkri-
pla papawvika karackeualovtal ye oulnThnoiun aiobnTikn.

Ayopd. 'OxI dev £paya OTo aVOIKTO €0TIATOPIO TNG PWTOYpPa-
@iag, nap’ dAo nou To MAAQ! HUPIZe TOOO wpaid.

O1 TaTlikol NEPTIKNG NPOEAEUONG ONWG NdN avepepa Pe Aiyn
povo enipi€ia. H yAwoaoa Toug, €id0g papai NTav Pe NEPTIKOUG
XAPAKTHAPEG HEXP! MOU 0 ATOAAEVIOG UNnoxXpEwae TNV KupIAAIKD
ypaon. Znuepa Ta Pwaoika kal Ta Tatdik, Je KUPIAAIKA, gival
ol xpnoiponoloUpeveg YAwooeg. ES®w otn douAeid pag n eni-
Kolvwvia yiveral ota Pwoika NECw WETAPPACTPIAS NoU ATav
navra padi pou. EEaipeTikn enayyeApaTiag. Toug Pwooug exw
TNV EVTUNWON TOUG KPaTouV, UE I00pponies, Hakpld (€€ aAlou
€puyav ol noAAoi otnv dekasTia Tou 90).
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Dushanbe. H onpaia, TepdoTia, neprngavn Kai 7o pvnueio Is-
moili Somoni, 18puTr TN duvacoTeiag Twv Sapavidwv Tov
100 aiwva.

MigB06¢ nepinou $600, o peyaAog. To AiTpo Bevlivng $ 0.7 (0-
Aol nou €xouv IX naipvouv oTo dpOHO Kal CUHUMOAITEG TOUG -
ol NeIpaTeg oTnv ABriva Tng VIOTNG Kag - ol VEO! Jag To yVwpi-
Couv nia and Tig NaAIEG EAANVIKEG TAIVIEG NOU, EUTUXWG, Nai-
CovTal kal EavanailovTtal otn TNAgdpaaon). TnAedpaon $400.
®pouTa $1-3/kINO. Zupnepdopata Byaivouv. Ynapxel OPwWG
Kal Jia napaAAnAn oikovopia nou agrvel xpnuarta. EpmTtnon
HOU OTOUG HNXavikoug nou cuvepyalopouva: BAEnw a&idoAoyn
avoikoddunaon otnv Xwpa. Anavrtnon: «Mpayuarti auTn n Xpo-
vIa NTav KaAn oto Apyaviotavs». To TatdikioTav anoTeAei pia
nuAn €E6dou Tou oniou ano To A@yavioTav npog Tn Adon yia
TNV Napaywyn npwivng, autol Tou £E0X0U Kal TOOO EUEPYETI-
KoU MPOoIOVTOGC YIa TNV JakapioTnTa Kal Npepia - anoxauvwaon
NG avlpwnoTnTag.

H 'Onepa Tou Dushanbe, koounua
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To «ZniTI» TwV AOYOTEXVWOV

510 Dushanbe pévoupe oto Hyatt. Onoia avTti@sgon! H Tipn &i-
val €1dikn yia Tnv World Bank $180 Tnv Bpadid. AvTiBeTa oe
enapylaka Eevodoxeia, KovTa oTo uno WEAETN Qpayua, $10-
30 (To ekei xapTi TouaA€Tag sival BIOPNXAVIKNC avToXnG HE
AQUHOKOKKO — MAVTWG XapTi UNAapyel, 0xl oav o€ kanola aAAa
KpaTn, TnG Eupwnng vopuilw, 1 o€ TouaAEéTeg Twv MNavenioTn-
MiwV TOUuG nNou npénel va To €xelg padi oou). =To Hyatt kai T
dev BAEneig and koapo. Na unv £xeig douAeld va xalelelc aTo
Lobby: EnixeipnuaTieg Ye TEpAOTIA auTokivnTa Pe palvpa Ta-
Mia Kal Toug 0dnyoug va Toug MEPIYEVOUV, OTPATIWTIKOI TOU
NATO and diapopeg XwpeG ( nou EekoupalovTal YEXPI va nave
ME €AIKONTEPA OTO AQYavioTav r Nou £pYXOvVTdl ano €Kei) Je
TIG OTOAEG EKOTPATEIAC TOUG (0 XpwHa napaillaywv Tou pnel
- ox!I! To Nnpacivo xpwua ATav yia To Bietvau). 'OAa Ta auto-
KivnTa Ta waxvouv anod katw, ornv €icodo Tou Eevodoxeiou,
ME KABPENTEG WNNWG £XOUV KPUPKHEVEG OTPAKAOTPOUKEG.

To @ai oTnv NOAN kai Tnv Unaibpo Kahd wg NoAU KaAo. Miyua
PWOIKNG, TOUPKIKNG Kal NEPTIKNG Kouliva (EUTUXwWG OXI IvOI-
KNG). Kai navra oouneg.

Ta dpaypara

®paypa Nurek. S kUpio kAGdo Tou notapou 'Ofou, Tov
Vakhsh. To ¢ppdypua €ival To upgnAOTEPO TOU KOGHOU ONMEPQ,
300u. XwpaTivo pe apylAikd nupriva. KaTaokeudopévo Tnv
SoBIeTIKA nepiodo pe PEAETN ano pageio TNG TaokEvang?.
AeiIToupyei pe aopaieia anod 1o 1979. 'YoTepa and T6oa xpovia
yiveTal eniBswpnon, €Aeyxol ac@aloug AsiToupyiag kal ava-
BaBuiosig nou xpnuatodoToUvTal and Tnv Aigbvr Tpanela.
STO apIOTEPO AVTEPEIGHA EVEPYO £PMOV PrYHA TEUVEI TIG 2 ON-
PAYYEG TOU UNEPXEIAIOTH KI €d® 1I31QITEPN N NPOCOXM HAG.

To gppayua Rogun, 335 Uyoc. 'OTav TEAEINOOEI TO UYPNAOTE-
po. Aipvn 13 Km?3. EykateoTtnuévn 1oxUc 3600MW (6x600).
©a kaAuyel To NpoRANUa NAekTPodOTNONG NOU CrUEpa eival
noAU onuavTikd (UNOPWTIOKOG NAvToU OTNV Xwpd, KE diako-
nég, eKTOC ano Tnv npwTevouoa kal To Khuzand). H AigBvig
Tpanela To napakoAouBsei auTr TNV NePiodo and NAEUpPAg e@-
IKTOTNTAG (ano kaBe nAgupda). Asv To XpnUaTodoTei. Yndapxel
Kal YEWNOAITIKO O€ua TEPACTIO: TO NOTAWMI pnaivel oto Oulune-
KioTav, oto ToupkuevioTav, Eavd oro OulunekIOTAV Kal KATa-
Afyel otnv Aigvn ApaAn nou avnkel kal oto KalakaTav.

To @payua apxioe va PeAetaTtal Tnv €voogn enoxr Tou Mnpel-
viep (dekaetia 70). 'Eyive peyalog apiBudg unoyeinv Epywv
yla Tov undyeio oTabud napaywyng. H kataokeur oTapaTtnoe
To 1991pe TNV KATAPPEUCN TOU GUCTAMATOG KAl TOV EMNAKO-
AouBo gu@UAIo. AEilel va onueiwBei OTI o1 ZoBIETIKOI PoBoU-
MEvol TNV napakoAouBnon and agpog kal dopuPdPouG, £Ka-
vav TOTE TIC YEWEPEUVEG ME EPEUVNTIKEG OTOEG Kal ano eKei
MEoa yewTpnoelg. EvdiagEépov eival 0TI opiopévol XApTeG, O-

2 Bprka orjpepa otnv ©eooalovikn 'EAANVEG pnxavikoUug naidia npoo@Uywyv, nou
yUpioav and tnv TaokEvdn Kai gixav AaBel HEPOG OTNV HEAETN.
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nwc o MiefoPeTPIKOG, dev £XOUV I00UWYEIC. AnayopeuoTav va
epavifovtal oTa napadoTtéa ol Ic0UWeiG. MeAeTnTAG onuepa
n Hydroproject Moscow kal oUBOUAOG LEAETNG KOVOOPTTIOUH
onou enikpatei n FaAAikn Coyne et Bellier. H a@evTid pou wg
MENOG TNG EmiTponnig Epneipoyvwpovwy os B€uaTta MewAoyiac-
Bpaxounxavikng. TepaoTia euBlvn o€ péva o’ auTn TNV Qaon.
Kal T1 dev €xel 0 UNAXTOEG:

To 300 Uwoug epayua Nurek. H Takhmina ekTog ano €&ai-
PETN HNXAVIKOG €ival Kal KOUKAQ

H 8¢on Tou @payuatog Rogun. MTuxwaoeig goUupAia aTo Badog

(a) Aianeipikn digicduon and opuKTO aAAATI Kal yUWo Ot Q-
INNEUTIKO EVEPYO priyHa KATw and To avavTn ocwua Tou ¢pay-
partog, ndyoug 5-10u. AUon va peivel avavTn Tng KUpIag Koup-
Tivag Tou £€pyou, WOTE va BpioKeTal KATw ano To idlo udpau-
AKO (opTio, TO QOPTIO TNG AiPvNG, WOTE va PNV UNApxel u-
noyeia pon kai diaAucn. Aiatageic unoBondnongc.

(B) EKTOC anod To NponyoUHEVO eVEPYO PryYMa Kal dAAo KATw
ano To KATavTn KEAUQOG (ME EPNUCHO — EUTUXWG, YIaTi £TOI €-
AeuBepwveTal evépyela - aTnv neploxn dev npokalouvTal no-

TA NEA THZ EEEEI'M - Ap. 152 - IOYAIOZ 2021

AU 10xUpoi ogIopoi nap’ OA0 TO HEYAAO WNAKOC TWV EVEPYMV
pnyHaTwv). Epnuopdg and 1 wg 3mm/xpovo. Av Kai ol oxn-
paTiopoi (10XUpoi WAMMITEG PE NAPEMPBOAEC 1IOXUPWV IAUOAI-
Bwv) eival kat’ apxn 1kavoi yia ¢pdyua and okupodeua, ni-
Aoy, TEAIKA, eUKaPNTOU TUMNOU PE naxid eiATpa woTe av diap-
payoUv va un xaBei n ouvéxela Toug Kail va nepiBailiouv nav-
Ta Tov apyIAIKO nupnva.

(y) TepdaoTia neploxn HE HOPPOAOYIKOUG XAPAKTHPEG NAAIAC
KaToAioBnong ap€ows KatavTn Tou epayuarog (900.10° - Va-
jont ItaAiag 250.10°m3). Av evepyonoinBsi 8a gppatel TG &-
£000UC TWV UNEPXEIAIOTOV Kal TWV ONPAyywv (PUYNG ToU Ve-
poU anod Tov unoyelo OoTaBuo Napaywyng €vEPyeiag Kal To
@paypa Ba unepxeilioel kaTaoTpepoOpPevo. AlaTunwoa Tnv a-
nown, ano TNV YEWAOYIKA auTowia nou €kava oTo YUPVO Bou-
vO (EUTUXWG EIXE NOU KAl MOU VOOTIHOTATA Aypla KOpOUNnAa),
OTI dev €ival katoAioBnon aAAa nNpOKEITAl yia TEKTOVIKN doun
anod Tnv dianeipikn digicduon, doun nou givalr anoAUTwg gu-
oTadbng onuepa. O1 EPEUVNTIKEG £pYATieC MOU NPOTEIVA Kal €-
yivav To eniBeBaiwoav. MeydAn avakou@ion oTn KuBEpvnaon.

(8) kAN

=
MW o SE
=

Pz

Tajik Depression

iak-Vakhsh Fault

Gissar-Kokshal Fault

O JdianeipIondG 0puUKTOU AAATOG O pAYHATa anokoAAnong
and Tnv Ioupaacikn Baon. PryuaTa pe epnucpd Kal onuepa.
AINAR npdKANON oTa TexVika €pya.>

EniAoyog

Mia xwpa He NpoodoKieg yia TNV avanTugn Kal eunuepia oTto
AUECO PEANOV.

3 TewAOYO!I: AIQNEIPIOUOC PE «EI», OXI WE «U». Mpogheuan anod
OHNPIKN AEEN.
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Ionpepivog (Ecuador) ﬁ% by
MauAog Mapivog A 5 S .
H eniokewn gyive Tov Iavoudpio Tou 2010. papOnke Tov I- g e
oUAI0 ToU 2021 £
S S e
H eniokewn pou oTov Ionuepivo €yIVE yia TNV NApPOXr OUW- iy S
BoUAeUTIKNG unnpeaiag o€ peydAn ITalikn PHEAETNTIKNA €Taipia W [CHCseBen st @
NMou PEAETOUTE TNV KATAOKEUN GPAYHATWV OTNV XWPa. MeAe- ] [n\g 2 B
TNTNAG YEWADOYOG, 0 Nikog KaliAng, anod Toug noAl npwToug pa- & g
OnTéC oTav AUouv EnigeAnTng oto EKMA Tnv dekasTia Tou ‘70. ﬁ
Kai ox1 povo xpovoAloyikd anod Toug npwToug.?

023000

o0z

TO GUYKEKPIMEVO UMNO PEAETN Pppaypa ATav oTnv JUTIKN NAEU-
pa Twv Avdswv, Nou anoaTpayyileral npog Tov Eipnvikd. =Ta
avaTtoAika eivar n avw Askavn Tou Apaloviou. To noTapi
Guallabamba. H nepioxr kaAUnTeTal and ngaioTeiaka Aaxap
nou dnuioupynenkav kaTta Tnv NoAU NPOoPATn yEWAOYIKA ne-
piodo. Evepyd neaioTeia unapxouv otnv nepioxn?. O Nikog
KagiAng kati pupiotnke. To KAAUPPa Aaxdap €ixe kaAlwel Tnv
KoiTn Tou noTapouU, o0 onoiog unoXpewdnke alyd va diavoigel
VEa KOITN 0€ AAAN B€on, auTnyv Tnv onuepivi. AAAG nNalid Koi-
TN KAl onuePIV KoiTn ouvavTidvTav o opiohéva onueia. Ol
KOITEG BERala yePATEG Pe appoxaAika noAU udponegpata. H Bé-
on yia gpayua nou apyika sixe sniheyei BpeBnke va eival a-
vapeoa ota 2 oneia nou ol 3U0 KOITEG CUVAVTOVTAl. ZUVEMN®G
Ba npogékunTav PEYAAEG dIAPUYEG VEPOU anod ToV HEAAOVTIKO
TapieuTrnpa (oTo NAvw oXNHa, M€ KOKKIVO XpwHa n nalia Koi-
n). Bpébnke kal eneAéyn Aoinov véa B£on yia TNV Bepeliwon
TOU pAYHATOG av Kal AlywTEPN OTEVH, AAAd 6nou 6Aa Ta on-
Meia Toung NaAidg kair onuUePIVAG KoIiTNG va €ival avavtn Tng
0¢onG auTng, Méoa otov Tapieutrpa. Kai Tétola unnpxe (To
KATw oxnua).

Miow and Tnv opada @aiveral N naiia 6aupévn KoiTn KE Ta
AUMOXAAIKa MOU CuvavTd TNV CNUEPIVI TOU NOTApoU

1 O Nikog KagiAng eival onuepa and Toug uwnAda eEeIBIKEUPEVOUG OF
BgpaTa oxediaopoU Kdl KATAOKEUNG QPPAyHAT®V. ZnNUAvTIKR Kal n
oupBoAn Tou otnv EyvaTtia 086 oTnv kataokeun onpdyywv. Onoia
Ikavonoinon yia Tov 8aokaAo, CrKEPa oUXVA CUVEPYATN Kal Qilo!

2 Ta Aaxap €ival Aaonoppoég and NQAaIoTEIAKA avaBAfuaTa Tepayiov
AdBag (NupokAaoTIKA) avapepiyyéva Je uypd UAIKO. Ta UAIKG auta
KIvoUvTal anod To nPaioTelo OTIG NAAYIEG KAl TIG KOIAAdeG okenalovTag

OAo To XapnAd avayAugo Twv yUpw neploxdv, avantiooovTag We- 'Onwe PAENETE N yEPUPa avTéxel. TOPaA av yAIoTPRCEIC Kal
yaAeg TaxuTnTeg. O dpog npogpxeTal anod Tnv Ivdovnoiakn yAwooa NEIC E0U PTAIC

To nepnaTtnua, Kupiwg ol avapBacslg, eEavtAnTikd. Mn Eexvape
Ta YnAa €d® UYWOUETPA.
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Ionupepivog TnG Mg

>1o Kito, la Mitad del Mundo, To yewypa@ikd nAartog 013 To
WNAKOG TOU IoNWKePIVOU TngG 'ng €ival nepinou 40.075,2 xIAIO-
MeTpa. Zuyiloupe AMyoTeEpO aTOV Io0NUEPIVO. Wuxpalpia! H dia-
(Popa HEe Toug NoAoug gival poAig 0,3%.

Mavw oTov IoNuepIvVO, 0 NAIOG dev nepvda and To (evid kabe
HECNHEPI TOU XpOVOU, ONWG NICTEUOUV HUEPIKOI. TNV Npaypa-
TIKOTNTA, AUTO CUMPaivel Kal kel HOVO U0 NUEPEG TOV XPOVoO,
Kal auTeg dev €ival Ta NAlooTAaacia, aAAd ol IGNUEPIEC. STOUG
TOMOUG Nou BpiokovTal aTov IoNKEPIVO, Ta U0 nAIooTACIa Tou
£€TOUG €ival ol NUEPOWUNVIEG KATA TIG onoieg o 'HAlog BpiokeTal
oTn pEyioTn anoatacn anod To (evil To ToNIKO HECNUEPI, HE U-
Wog 66°34" navw anod Tov opilovta (BOPEIO R VOTIO GTO avTi-
oTOIX0 NAI0CTACI0). To HOVO 131AiTEPO OTOV ICNHEPIVO gival OTI
OAEC Ol NUEPEG TOU £TOUG €xouv Tnv idla didpkeia, kamou 12
WPEG.

Ynapyxel Jikpn enidpacn navw ortn Bgppokpacia r Tn didpkeia
TNG NUEPAG, ondTE OTNV NPAYUATIKOTNTA OEV UNAPXOUV £Mo-
XEG.

H avaTtoAn kai n duon Tou RAIoU gival NoAU nio GUVTOMEG NAvVw
oTov Ionuepivo- xpeialovral Aiya HOAIG AenTa yia va JeTaTpa-
nei n yépa oe vuxTta. O 'HAI0G avaTéAAel yUpw OTIG 6 TO NPwi
kal dUel yUpw OTIG 6 TO andyeupa KABe pépa OAo Tov Xpovo.

KpUo dev kavel otov Ionuepivo aAAa dev €xel navroTe Aia-
Kada. O guvexnc KauTog NAIog eEaTpilel To vEPO TOU wKeavou,
TO OMoio ENIOTPEPEI OTO £DAPOG WE TN HOPPT duvaTng BPoxnG.
O CeoTdG UYPOG KaIpOC €ival 1I0avikog yia Ta Tponika daaon o6-
nou Bepietouv {wa kal Ta QuTd.

H xwpa

O Ionuepivog eival npoedpikn dnuokpaTia. MpwTetouoa: Kito
Mpoedpog (2021): MkuylEpPo AAGCG0, CUVTNPNTIKOG NOU WOAIC
KEPDIOE TOV apIoTEPOUTOIKO AvTpéG Apaoul. To KOPpa TwV
IVOIGvwV HE TO PIKPO TOU MoooaTo €ival navra napdv ortnv
BouAn.

MANBuopodg: 17,37 ekatoppUpia (2019) H éktaon Tou Ionue-
pivou eival oxedov TeTpanAdcia o oxeon Pe Tnv EAAGda. No-

3 NewTepeg HETPAOEIC £d€IEav OTI Nepvd dinAa, 250m nio pakpida, aAld
eoeic dev To E€peTe. Mou va xapdooeTal TWPA VEA ypauun. AcE nou
nepva kai anod dounuévn nepioxr dinAa otnv nAareia.

TA NEA THZ EEEEI'M - Ap. 152 - IOYAIOZ 2021

piopa: AoAdpio HIMA. To kata KepaAn €i06dnua og 6.200 do-
Aapia. O kaTwTaTog HioBog eival Ta 300 doAdpia Tov prva Kal
kdnou ekei yUpw eival n katwTaTtn oUvTa&n. 'Exel MeTpEAalo
(37% €Eaywywv).

H x®wpa nepiAapBavel eniong ta Nnoia FkaAandaykog (Archipe-
lago de Coldn) aTov Eipnvikd, nepinou 950 km SuTIKA TNG XW-
pac.

Agv UNop® va To XWVEW® Nou dev Ta eNIOKEPONKa. Aegv €ixa
kaBoAou xpovo. Eixa aueon unoxpéwan aAAou.

To Kito (Zav ®pavaoioko vTe KiTo), 0TOUG NPOMNodeg Tou Npal-
oteiou MiToivroa, og UWPONETPO 2.850 PETPWYV, KATI MOU TNV
Kavel Tn 8eUTEPN M0 OPEIVH NPWTEUOUCA TOU KOOHOU PETA TNV
npwTtevouoa TNG BoAiBiag, Aa Mal.* MANBUONOC 2 ek. Nepinou
(2020). To 1978 n UNESCO nepiéAaBe Tnv ndAn Tou Kito otov
Katahoyo Mvnueiov Maykoouiag KAnpovopiag. Oeppokpaai-
£G: Bpadu 7 Babuoulg, nuépa 25. Bpoxr OkTwRplo pe AnpiAio.

b

KiTo, kevTpikr nAateia

Inyeveic nponyuEvol NOAITIOWoI NKPaoav oTtov Ionuepivo no-
AU npiv n nepioxn katakTnOsi To 1460 and Tnv autokparopia
Twv Ivkag. To 1531, Ionavoi KatakTnTEG, uno Ta ONAA TOU
HEya dpavaioko Modappo, apixbnoav atnv nepioxn Kai vikn-
oav Tov auTtokpdtopa Twv ‘Ivkag, ATaoudAna kal To oTpaTd
Tou. O ynyevncg nAnBuouog anodekaTioTnke TOCO and TIG a-
0BEVEIEC OTIC NPWTEG OEKAETIEG TNG IONAVIKNG Kuplapxiag 600
Kal ano 1o douAoKTNTIKO cuoTnua. Or auTdxBoveg Tav dou-
Aondpoikol yia Aoyapiaoud Twv Ionavwv 1I010KTNTOV.

4 Aa Nag, BoAiBia, +3640. H Adoa, npwTtelouca Tou OIBET, eival oTa
+3656. AAAG To OIBET, 600 Kal va BéAel, dev gival aveEapTnTn Xwpad.
H Kiva To Bewpei THAPA TNG Adikng AnpokpaTiag TnG. AENTOUEPEIEG
iowg og AAAN avTanokpion.
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https://el.wikipedia.org/wiki/%CE%93%CE%BA%CE%B1%CE%BB%CE%B1%CF%80%CE%AC%CE%B3%CE%BA%CE%BF%CF%82
https://commons.wikimedia.org/wiki/File:Plaza_de_San_Francisco_en_Centro_hist%C3%B3rico_de_Quito,_Ecuador.JPG

Ekei oTic 10 AuyoUcoTou Tou 1809 npwTakoUCTNKE N Kpauyn
yia Tnv avegaptnoia. TeAika o oTpatnyodg AvTtovio XooE vTe
SoUKpe KaTapepe va aneAeuBepwOei o Ionuepivog To 1820 kai
va oupnepiAngBei otnv, und Tov MnoAiBap, 15pubcioa Me-
yaAn KolopBia kai to 1830 avaknpUxOnke aveEapTnTn XWpa.

Suvolkia. BAéneTe nouBeva punavaon e YKpAaQITl;

OIKOVOIKEG KPIOEIG, AQIKIOPOG Kal OTPATIWTIKA KIVAKATA oTn
OUVEXEIQ KAl ouveX®G. Kupiwg Tnv dekaeTtia Toul1960. Ouuo-
HaaoTe ol NAAIOTEPOI anod €UAG, EVW Ol EEVEG EMIXEIPNOEIG EKHE-
TaAAeUTNKAV Ta KoITaopaTa nerpeAaiou oTnv nepioxn TnG. To
1972, éva €BVIKIOTIKO OTPATIWTIKO KABeOTWG KaTENaBe dia Tng
Biac Tnv €Eoucia kal Xpnaoiygonoinos Ta kEPdN and To MeTpéE-
Aaio kal Ta davela ano TIG EEVEC XWPEG YIa TNV OAOKANPwan
€VOC NPOYpPANKATOG €KBIOPNXAVIONS, TNG anaAAoTPiwang Tng
YNG Kal TV €NIXopnyNoEWY Npog Toug NoAiTeG. Me Tn dUvapn
TOU neTpeAaiou, nou OPWG €EacBevile, o IonuepIvog ené-
oTpewe oTn dnuokpaTia To 1979 aAAd OxI XWPig OIKOVOMIKA
aoTdBeia.

Anuoypa@ikd fouv Kupiwg Piyadeg, Ivdiavol kal Asukoi (Je-
oTifo) O1 TeAeuTaiol o€ NooooTO 65%, Ivdiavol og NOCoaTO
25%, WIAOVTAG dIAPOopeG JIKEC TOUC YAWOOEC, WE Ta €6iua
TOUG, TIG DIKEG TOUG EVOUNATIEG, HIKPOKTNVOTPOMOI KAl HIKPO-
KaAAlgpynTEG oTiG Avdeic. O1 undAoinol gival Ionavoi kai Aiyol
pdaupol.®> H xwpa o ox€on WE TIG AAAEG Xwpeg TNG N. APEPIKAG
napouacialel o peyalo Babuo Wign evroniwv pe Ionavoug-Eu-
pwnaioug. =Tnv ApyevTivi: Mndév. Movo Eupwnaiol, evTeEA®G
eAaxioTol Ivdiavol aTa Bopeia TNG Xwpag.

O1 1vdiavol sival npwTto pnol. MnaokeTunoAioteg. O1 avdpeg
1.5y UWwocg kaTd pECOV OpPO O OPIOHEVEG PUAEG. To Tpomikd
dacog Tou Apaloviou nou Jouv TOUG Ta NApEXeEl OAa Ta Npog
T0 €IV aKOUN Kal Ta GAapuaka.

Xelpawia oTnv ouvavtnon kai otnv anoxwpnon (Aiyo noAu o6-
nw¢ otn FaAAia). O1 Ivdiavol 6w dev anAWVouUV To XEPI NP®-
TOI. H XeIpawia Toug €ival €&va avenaiodnTo anAo ayylyua, oxi
oQigIpo. 'OXI WEUTO-PIAIA OTIG XAIPETOUPEG PE YUVAIKEG.

5 AigONTA N napoucia ApePIKAVWY oUVTa&IoUXwV nou ndave va {foouv
oTov Ionuepivo kai o€ AAAEG XWPEG TNG AATIVIKNG AHEPIKNG YIATI TO
KOOTOG LWNG eKEi €ival XaunAoTepo o€ aUykpion He Tig HMA kal Ku-
piwg ol oUVNBEIG 1aTpIKEG danaveg. Kal Oxl NaywvIEG TOU AUEPIKAVI-
Kou Boppd.
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To npoodokipyo {wnG oto cUvoAo Tou nAnBuopou, cUpuPwva
ME ekTIUnoeIg Tou 2019 Tou Maykdopiou Opyaviopou Yyeiag,
nTav 78,4 xpovia (76,4 xpovia ol avdpec kal 80,5 ol yuvai-
Kec). EAAGda A: 82, I': 84.5!

Mepinou 10 90% Twv KaToikwv aondalovral To Pwualokado-
AIKO doOyua. 'Eva peydAo pEpog Tou NAnBuouoU Aaupavel pe-
POG 0€ EKKANCIAOTIKEG EKONAMOEIG MOAU TAKTIKA.

H yaoTpovopia kaAd kpatei. Miyua ionavikwv kai ivaiavikwyv
kal Bahacoiva... dev gixa kaipod yia nAnpn evrpugnon.

Ivdiavol diapapTUpovTal yia JETAAAEUTIKEC dpaaTnpIOTNTEG
oTnVv Napadoaiakr yn Toug.
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International Journal of Geoengineering Case
Histories

An official journal of the International Society for Soil
Mechanics and Geotechnical Engineering

Volume 6, Issue #2, https://www.geocasehistoriesjour-
nal.org/pub/issue/view/48

The Case Histories Journal is a peer-review journal on the
geotechnical engineering practice with a focus on careful doc-
umentation of case histories with an emphasis on observa-
tions and data collected during and after project con-
struction. Papers are reviewed by a distinguished interna-
tional Editorial Board and a selected number of reviewers. All
papers published in the journal are accompanied by elec-
tronic data for better documentation of each case history.

On behalf of the Case Histories Journal,

Dimitrios Zekkos, University of California at Berkeley, Editor-
in-Chief

Jean-Louis Briaud, Texas A&M, Co-Editor-in Chief

Table of Contents

Settlement of shallow foundations on sand - a database

study Mostafa Bahmani Shoorijeh, Jean-Louis Briaud

Field Test of Temporary Excavation Wall Support in Sensitive

Clay Miah Alam, Omar Chaallal, Bertrand Galy

o3

International Geosynthetics Society

KukAho@opnoe To IGS Newsletter Tng International Geosyn-
thetics Society pe Ta napakdTtw nepiexopeva:

IGS NEWSLETTER - July 2021

Helping the world understand the appropriate value and use
of geosynthetics

httpwww.geosyntheticssociety.org/newsletters

e Message From The IGS President READ MORE

e Sustainability eBook Now In German! READ MORE
e Did You Know...? READ MORE

e IGS Brazil Elects New Board READ MORE

e IGS Creates New Task Forces READ MORE
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e ACigs Durability and Sustainability in Geosynthetics Event
READ MORE

e IGS UK Fall Webinars READ MORE
e Upcoming Webinars
— Pit Thermal Energy Storage — A Sustainable Energy
Resources with Geosynthetic Solution REGISTRATION
INFORMATION
— Geosynthetics and Sustainability — How is our industry
doing? REGISTRATION INFORMATION

— Latest findings regarding PFAS containment by mod-
ern liner systems: the good news - and the bad!
REGISTRATION INFORMATION

e Upcoming Webinars

(C249-0)

International Commission on Large Dams
https://www.icold-cigb.org/article/GB/news/news-
letters/newsletter-19

KukAopopnoe To Newsletter #19 — 2021 pe Ta akoAouba ne-
pIEXOMEVA:

e Editor’s letter “A Letter of New Hope for 2022 from ICOLD
President Rogers”

e The 27th ICOLD Congress of Marseille, a great oppor-
tunity to meet again

e ICOLD Coordinates the Hydropower Europe Forum
Sucessfully

e A General Assembly for a Time of Crisis

e New ICOLD Planning

e Collecting Stakeholders’ Views : Dams And Territories
Workshops in Italy

e Dams are Part of the Solutions to Climate Change

e INCOLD Symposium on SUSTAINABLE DEVELOPMENT OF
DAMS AND RIVER BASINS & APG SYMPOSIUM ON WATER
AND DAMS

e Ageing Water Storage Infrastructure

¢ Comments on recent United Nations University publica-
tion: “Ageing Water Storage Infrastructure: An Emerging
Global Risk”

(C249-0)

ZeAida 67



https://www.geocasehistoriesjournal.org/pub/issue/view/47
https://www.geocasehistoriesjournal.org/pub/issue/view/47
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_6_2_1
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_6_2_1
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_6_2_2
https://www.geocasehistoriesjournal.org/pub/article/view/IJGCH_6_2_2
https://r20.rs6.net/tn.jsp?f=001bwTSkrq8AfFUqDaxQh2H6BMAM4LexDWgsSDvPXmF7n_RwnuKDGjCg6s30o97qdNaLOthWRJOw3zXfze94y2fPlRhNE3ui7y0I7qD2pOQc5j6hxoU09l-bOFM4R8PaSHkJCcYgHz2kfjgqByphgWw6gFaBGyQDqySy9BDT-il6PsjFav7iC5JW1vEsTmW9rNNn5KCbvkv7QI4hVJTcP2y8A==&c=tj_3rgbMOEGF5hSybuwXX2e_2fQhh-wYWSY3Ig2E2qv7YfLkzZqyGg==&ch=EnpZqiEUOroGJqozlhBWOkcohi1qkFJfkMboDKHhfSYQX5yrkZEraw==
https://r20.rs6.net/tn.jsp?f=001bwTSkrq8AfFUqDaxQh2H6BMAM4LexDWgsSDvPXmF7n_RwnuKDGjCg6s30o97qdNaLOthWRJOw3zXfze94y2fPlRhNE3ui7y0I7qD2pOQc5j6hxoU09l-bOFM4R8PaSHkJCcYgHz2kfjgqByphgWw6gFaBGyQDqySy9BDT-il6PsjFav7iC5JW1vEsTmW9rNNn5KCbvkv7QI4hVJTcP2y8A==&c=tj_3rgbMOEGF5hSybuwXX2e_2fQhh-wYWSY3Ig2E2qv7YfLkzZqyGg==&ch=EnpZqiEUOroGJqozlhBWOkcohi1qkFJfkMboDKHhfSYQX5yrkZEraw==
https://r20.rs6.net/tn.jsp?f=001bwTSkrq8AfFUqDaxQh2H6BMAM4LexDWgsSDvPXmF7n_RwnuKDGjCg6s30o97qdNac6aNeSTYflWCtVIX5hcnUpAgM7xDMpcrlxMUcAv7ztbmtGT1g1kcb9tjgG01nRLWCt1T6z-JTHcFy3gO8YMva0GuvKeTiXh5V_JrHB6M4Dz6bTrCBAuehnShWbYQ2UC-0sjl5FOz8RPwoz0u3iigDA==&c=tj_3rgbMOEGF5hSybuwXX2e_2fQhh-wYWSY3Ig2E2qv7YfLkzZqyGg==&ch=EnpZqiEUOroGJqozlhBWOkcohi1qkFJfkMboDKHhfSYQX5yrkZEraw==
https://r20.rs6.net/tn.jsp?f=001bwTSkrq8AfFUqDaxQh2H6BMAM4LexDWgsSDvPXmF7n_RwnuKDGjCg6s30o97qdNac6aNeSTYflWCtVIX5hcnUpAgM7xDMpcrlxMUcAv7ztbmtGT1g1kcb9tjgG01nRLWCt1T6z-JTHcFy3gO8YMva0GuvKeTiXh5V_JrHB6M4Dz6bTrCBAuehnShWbYQ2UC-0sjl5FOz8RPwoz0u3iigDA==&c=tj_3rgbMOEGF5hSybuwXX2e_2fQhh-wYWSY3Ig2E2qv7YfLkzZqyGg==&ch=EnpZqiEUOroGJqozlhBWOkcohi1qkFJfkMboDKHhfSYQX5yrkZEraw==
https://r20.rs6.net/tn.jsp?f=001bwTSkrq8AfFUqDaxQh2H6BMAM4LexDWgsSDvPXmF7n_RwnuKDGjCg6s30o97qdNaEYtgBt7wkxMyzZA7FauaSm12WOQDgkNln-Y8iYWzzAYnu9gKFAijU-n67Hv4myrXKd_ZN5O00VaI_L1ByjcKyFVrXvStkTb5zmH1hCzY9frTILprezw6BBQyptG3u2Hl6Rb03eWRB7LJKt6g-ifMXTeM4OvLwHlsmOYbrG-V4dw=&c=tj_3rgbMOEGF5hSybuwXX2e_2fQhh-wYWSY3Ig2E2qv7YfLkzZqyGg==&ch=EnpZqiEUOroGJqozlhBWOkcohi1qkFJfkMboDKHhfSYQX5yrkZEraw==
https://r20.rs6.net/tn.jsp?f=001bwTSkrq8AfFUqDaxQh2H6BMAM4LexDWgsSDvPXmF7n_RwnuKDGjCg6s30o97qdNaEYtgBt7wkxMyzZA7FauaSm12WOQDgkNln-Y8iYWzzAYnu9gKFAijU-n67Hv4myrXKd_ZN5O00VaI_L1ByjcKyFVrXvStkTb5zmH1hCzY9frTILprezw6BBQyptG3u2Hl6Rb03eWRB7LJKt6g-ifMXTeM4OvLwHlsmOYbrG-V4dw=&c=tj_3rgbMOEGF5hSybuwXX2e_2fQhh-wYWSY3Ig2E2qv7YfLkzZqyGg==&ch=EnpZqiEUOroGJqozlhBWOkcohi1qkFJfkMboDKHhfSYQX5yrkZEraw==
https://r20.rs6.net/tn.jsp?f=001bwTSkrq8AfFUqDaxQh2H6BMAM4LexDWgsSDvPXmF7n_RwnuKDGjCg6s30o97qdNaHXelWRYWMKiE1rM6qI9Gt_ySAu1IyP9QnKDVd17GaajgvBL4_yBzDCr7q4oqBC6p0Z1QBRxdYCFrQLIkGaM-_S2fRkxEE0agLViNVlAF69LmhpfDIipe-LxHRmfyIQwI8b8fJflfTSs=&c=tj_3rgbMOEGF5hSybuwXX2e_2fQhh-wYWSY3Ig2E2qv7YfLkzZqyGg==&ch=EnpZqiEUOroGJqozlhBWOkcohi1qkFJfkMboDKHhfSYQX5yrkZEraw==
https://r20.rs6.net/tn.jsp?f=001bwTSkrq8AfFUqDaxQh2H6BMAM4LexDWgsSDvPXmF7n_RwnuKDGjCg6s30o97qdNaHXelWRYWMKiE1rM6qI9Gt_ySAu1IyP9QnKDVd17GaajgvBL4_yBzDCr7q4oqBC6p0Z1QBRxdYCFrQLIkGaM-_S2fRkxEE0agLViNVlAF69LmhpfDIipe-LxHRmfyIQwI8b8fJflfTSs=&c=tj_3rgbMOEGF5hSybuwXX2e_2fQhh-wYWSY3Ig2E2qv7YfLkzZqyGg==&ch=EnpZqiEUOroGJqozlhBWOkcohi1qkFJfkMboDKHhfSYQX5yrkZEraw==
https://r20.rs6.net/tn.jsp?f=001bwTSkrq8AfFUqDaxQh2H6BMAM4LexDWgsSDvPXmF7n_RwnuKDGjCg6s30o97qdNage9NqeetXG8xqEeRD3cD8mcihOwy_P6W1tE1YLKfQ_oAC5PZIKojd7O53pGU7hEOYxfbOJ25J3JwY5Y2tRWuZH-j_OQ8zOwnJvOk-SpNMXPrTSjCkPU7YXIkM0tUBIQa0FeHc3tLuTM=&c=tj_3rgbMOEGF5hSybuwXX2e_2fQhh-wYWSY3Ig2E2qv7YfLkzZqyGg==&ch=EnpZqiEUOroGJqozlhBWOkcohi1qkFJfkMboDKHhfSYQX5yrkZEraw==
https://r20.rs6.net/tn.jsp?f=001bwTSkrq8AfFUqDaxQh2H6BMAM4LexDWgsSDvPXmF7n_RwnuKDGjCg6s30o97qdNage9NqeetXG8xqEeRD3cD8mcihOwy_P6W1tE1YLKfQ_oAC5PZIKojd7O53pGU7hEOYxfbOJ25J3JwY5Y2tRWuZH-j_OQ8zOwnJvOk-SpNMXPrTSjCkPU7YXIkM0tUBIQa0FeHc3tLuTM=&c=tj_3rgbMOEGF5hSybuwXX2e_2fQhh-wYWSY3Ig2E2qv7YfLkzZqyGg==&ch=EnpZqiEUOroGJqozlhBWOkcohi1qkFJfkMboDKHhfSYQX5yrkZEraw==
https://r20.rs6.net/tn.jsp?f=001bwTSkrq8AfFUqDaxQh2H6BMAM4LexDWgsSDvPXmF7n_RwnuKDGjCg6s30o97qdNamM5_jdQqwu94v1EZVBLFuh-mMtFQKxt1bEZcfr480Zz59CRffUss9OyK5PazF6oLhX3BvbRbQ8akqomko5EGGrbPv8flQ8WqA6xpO448q3DhzxN1Qj0cQCAjOnOyrGeza-adh1C5qJecGX42ghbBh0hDHqwxl4ujmrSl2UzwGWr4XI4mNdFefg==&c=tj_3rgbMOEGF5hSybuwXX2e_2fQhh-wYWSY3Ig2E2qv7YfLkzZqyGg==&ch=EnpZqiEUOroGJqozlhBWOkcohi1qkFJfkMboDKHhfSYQX5yrkZEraw==
https://r20.rs6.net/tn.jsp?f=001bwTSkrq8AfFUqDaxQh2H6BMAM4LexDWgsSDvPXmF7n_RwnuKDGjCg6s30o97qdNamM5_jdQqwu94v1EZVBLFuh-mMtFQKxt1bEZcfr480Zz59CRffUss9OyK5PazF6oLhX3BvbRbQ8akqomko5EGGrbPv8flQ8WqA6xpO448q3DhzxN1Qj0cQCAjOnOyrGeza-adh1C5qJecGX42ghbBh0hDHqwxl4ujmrSl2UzwGWr4XI4mNdFefg==&c=tj_3rgbMOEGF5hSybuwXX2e_2fQhh-wYWSY3Ig2E2qv7YfLkzZqyGg==&ch=EnpZqiEUOroGJqozlhBWOkcohi1qkFJfkMboDKHhfSYQX5yrkZEraw==
https://r20.rs6.net/tn.jsp?f=001bwTSkrq8AfFUqDaxQh2H6BMAM4LexDWgsSDvPXmF7n_RwnuKDGjCg6s30o97qdNaEWdGhD3WDTImzK4ZQ8BuxsIl3AoePMzu8LECxd6SUWSm1wt1889FQL4Uq6HU7qsqOYiY_g-ARk62dTc6vZcBkYy7WmHFzjDSmkxklTUnycCNqUzc4fzOMQgVV6CmjTEk&c=tj_3rgbMOEGF5hSybuwXX2e_2fQhh-wYWSY3Ig2E2qv7YfLkzZqyGg==&ch=EnpZqiEUOroGJqozlhBWOkcohi1qkFJfkMboDKHhfSYQX5yrkZEraw==
https://r20.rs6.net/tn.jsp?f=001bwTSkrq8AfFUqDaxQh2H6BMAM4LexDWgsSDvPXmF7n_RwnuKDGjCg6s30o97qdNaEWdGhD3WDTImzK4ZQ8BuxsIl3AoePMzu8LECxd6SUWSm1wt1889FQL4Uq6HU7qsqOYiY_g-ARk62dTc6vZcBkYy7WmHFzjDSmkxklTUnycCNqUzc4fzOMQgVV6CmjTEk&c=tj_3rgbMOEGF5hSybuwXX2e_2fQhh-wYWSY3Ig2E2qv7YfLkzZqyGg==&ch=EnpZqiEUOroGJqozlhBWOkcohi1qkFJfkMboDKHhfSYQX5yrkZEraw==
https://r20.rs6.net/tn.jsp?f=001bwTSkrq8AfFUqDaxQh2H6BMAM4LexDWgsSDvPXmF7n_RwnuKDGjCg6s30o97qdNa-CWaD4bBTgpndO7DlnrrpddIctKftDOjPb19oWYjgXUCYkAl20aZwh4k0AHJP-cqizgEa0zrUeVCFE-5vfJCE7v-0b2EHWo67NZeGBHe1Wap06D7_xJ5oGC70KMspWADceA9eD_sWxA=&c=tj_3rgbMOEGF5hSybuwXX2e_2fQhh-wYWSY3Ig2E2qv7YfLkzZqyGg==&ch=EnpZqiEUOroGJqozlhBWOkcohi1qkFJfkMboDKHhfSYQX5yrkZEraw==
https://r20.rs6.net/tn.jsp?f=001bwTSkrq8AfFUqDaxQh2H6BMAM4LexDWgsSDvPXmF7n_RwnuKDGjCg6s30o97qdNa-CWaD4bBTgpndO7DlnrrpddIctKftDOjPb19oWYjgXUCYkAl20aZwh4k0AHJP-cqizgEa0zrUeVCFE-5vfJCE7v-0b2EHWo67NZeGBHe1Wap06D7_xJ5oGC70KMspWADceA9eD_sWxA=&c=tj_3rgbMOEGF5hSybuwXX2e_2fQhh-wYWSY3Ig2E2qv7YfLkzZqyGg==&ch=EnpZqiEUOroGJqozlhBWOkcohi1qkFJfkMboDKHhfSYQX5yrkZEraw==
https://r20.rs6.net/tn.jsp?f=001bwTSkrq8AfFUqDaxQh2H6BMAM4LexDWgsSDvPXmF7n_RwnuKDGjCg6s30o97qdNagICZWG2raokU6tksamglOx9IphIG5bzwXllBiWQnzDaqdd5xFk9syq6Yt-1oIJb4lwy18t1suEHrgAlwGfFwmXfLtL7oDc9Xr6VT5LbpwPsDnXLgMvbE_cjSC58p_sVB&c=tj_3rgbMOEGF5hSybuwXX2e_2fQhh-wYWSY3Ig2E2qv7YfLkzZqyGg==&ch=EnpZqiEUOroGJqozlhBWOkcohi1qkFJfkMboDKHhfSYQX5yrkZEraw==
https://r20.rs6.net/tn.jsp?f=001bwTSkrq8AfFUqDaxQh2H6BMAM4LexDWgsSDvPXmF7n_RwnuKDGjCg6s30o97qdNaWFLpA65NIsll5SnsnLp2XLHHHrJou1UUtxnT0i114OrihGOdQZs_leqSpv4AQ17lMTkFPcFnOSciwzZUKGggZUUr_fBAveqP5oSwjISvbI_dAWKGiF7nDWdehFxHloDD&c=tj_3rgbMOEGF5hSybuwXX2e_2fQhh-wYWSY3Ig2E2qv7YfLkzZqyGg==&ch=EnpZqiEUOroGJqozlhBWOkcohi1qkFJfkMboDKHhfSYQX5yrkZEraw==
https://www.icold-cigb.org/article/GB/news/newsletters/newsletter-19
https://www.icold-cigb.org/article/GB/news/newsletters/newsletter-19
http://r20.rs6.net/tn.jsp?f=001TkwV5RNWGphA7ExflvSkpBlBaMfocLb_Cu3WIDoGcsXeimGK-oWqqwhCje8DOeisAqKtFmGOHB7LDKHzac0qhU3sxMMG2yGEX7Z6oaLtjjORHdbwU-KMCDsEPfpZYIBLlz60ybf2Dx1joiE-zhaLXUpXg_8yjGwP&c=TXpJVJA57hIlAs0V7dT4IF9S1oPbyP6jDOnbag4e2Hzdb_ygHEhKDg==&ch=jNKvvFCaKe6Xq3S2XUzdTaQ28Ck9JsAFW45_FkWJmX-QGW8a6iYNuw==

International Association of
Engineering Geology Newsletter
IAEG Electronic Newsletter 2021 Issue No.1

KukAo@opnoe 1o Teuxog No. 1 Tou Newsletter 2021 Tng IAEG
ME Ta akoAouBa neplexOpeva:

e News of IAElI Executive Committee

¢ Announcement of New Established National

e Groups

e Call @or Membership Update 2021

e Yeg Webinar Series

¢ Events of National Groups

e 1st IAEl South American Regional Conference
e 3rd European Regional Conference

e Meeting Information

e Contact Information
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http://sm1.multiview.com/t/gcH1AAibaBPWJGR7QI1RzCCJsEiaC3fLIKVhaaaaC3fBQOL-Lmaa?l=9_v8tB%7Eamp;V=kl0S1kifqXwk%7E25CsxSvYiWi.Yz%7Eamp;d=H%7Eamp;p=

EKTEAEZTIKH ENITPONH EEEENM (2019 - 2022)

Mpoedpog : MixaAng MNAPAANHZ, Ap. MoAITikdg Mnxavikog, EAA®OS SYMBOYAOI MHXANIKOI A.E.
mbardanis@edafos.gr, lab@edafos.gr

A’ AvTinpogdpog  : Xpnotog TSATSANI®OS, Ap. MoAITIkog Mnxavikdg, MANTAIA SYMBOYAOI MHXANIKOI E.M.E.
editor@hssmge.gr, ctsatsanifos@pangaea.gr

B’ AvTinpoedpoC MixaAng MAXAKHZ, MoAITikdc Mnxavikog
mpax46@otenet.gr

levikog MpappaTtéag: MNwpyog MMEAOKAS, Ap. MoAITIkOG Mnxavikog, Enikoupog Kadnynthg TEI ABrvacg
gbelokas@teiath.gr, gbelokas@gmail.com

Tapiag : MNwpyog NTOYAHS, MoAImikdg Mnxavikog, EAAOOMHXANIKH A.E.- TEQTEXNIKES MEAETES A.E.
gdoulis@edafomichaniki.gr

'Eqpopog : Fewpyloc FKAZETAS, Ap. MoAITIKOC Mnxavikog, OuoTigog KabnynTtng E.M.M.
gazetas@central.ntua.gr, gazetas50@gmail.com

MéEAR : Avdpeag ANATNQZTOMOYAOZ, Ap. MoAITIKOG Mnxavikog, OuoTinog Kadnyntig EMM
aanagn@central.ntua.gr

MNavayiwtng BETTAZ, MoAImikdg Mnxavikog, OMIANOS TEXNIKQN MEAETQN A.E.
otmate@otenet.gr

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

AvanAnpwparika
MéAn : XproTog STPATAKOZ, MoAimikdg Mnxavikog, NAMA A.E.
stratakos@namalab.gr

Bahia ZENAKH, Ap. MoAITikog Mnxavikog, EAAGOMHXANIKH A.E.
vxenaki@edafomichaniki.gr

Ek36TNG : XpAoTog TEATZANI®OS, Ap. MoAmikdg Mnxavikog, MANTAIA ZYMBOYAQOI MHXANIKOI E.M.E.
editor@hssmge.gr, ctsatsanifos@pangaea.gr

EEEE'M

Topéag FeWTEXVIKNAG TnA. 210.7723434

ZXOAH NMOAITIKQN MHXANIKQN ToT. 210.7723428

EONIKOY METZOBIOY NOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,
MoAuTtexveloUNoAn Zowypapou geotech@central.ntua.gr

15780 ZQrPA®OY IortooeAida www.hssmge.org (und KaTaokeur)

«TA NEA THZ EEEEMM» Ekd06TNnG: Xpriotog Toataavigpog, TnA. 210.6929484, ToT. 210.6928137, nA-381. ctsatsanifos@pangaea.gr,
editor@hssmge.gr, info@pangaea.gr

«TA NEA THZ EEEEMM» «avapT®vTar» Kal oTnv 10TooeAida www.hssmge.gr
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