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Widespread liquefaction hampers reconstruc-
tion after M7.6 earthquake in Ishikawa, Japan

In the aftermath of the January 1 earthquake, the city
of Wajima in Ishikawa Prefecture faces significant
challenges due to liquefaction, severely impacting in-
frastructure and complicating relief efforts. Continu-
ous aftershocks further hinder the restoration process,
with houses, roads, and manholes notably affected.
Governor Hiroshi Hase has requested a comprehensive
investigation from the central government to address
the escalating situation, emphasizing the need for
seismic reinforcement of underground infrastructure.

In the wake of the January 1, 2024 M7.6 earthquake in Ja-

pan, the city of Wajima, located in Ishikawa Prefecture, has
been severely impacted by liquefaction, a phenomenon that
reduces the strength of soil due to seismic activity, particu-
larly affecting coastal areas.

This has significantly hampered relief and restoration efforts
in the region, with continuous aftershocks further complicat-
ing the situation. Liquefaction has led to visible and dramatic
changes in the landscape, including protruding manholes,
tilted or partially buried houses, and deformed roads.

Fumihiko Imamura, a professor at Tohoku University’s Inter-
national Research Institute of Disaster Science, explains that
liquefaction occurs when moisture in the soil breaks loose
from grains of soil due to the shaking caused by an earth-
quake. This process can cause water to rise up, leading to
the surfacing of sand on land and the elevation of manholes.

s WS N oy
Major groun\d quuef‘action seen;’
in Ishikawatownyfollowing . quake

https://www.youtube.com/watch?v=XMDhccmg7nA&t=1s

The phenomenon was not limited to Wajima but was also se-
vere in cities like Suzu in Ishikawa, and extended across a
wide area of the Sea of Japan coast, affecting regions from
Uchinada near Kanazawa to Niigata and Joetsu in Niigata Pre-

fecture. Notably, during the Great East Japan Earthquake in
March 2011, areas far from the epicenter, such as reclaimed
land in Urayasu, Chiba Prefecture, also experienced liquefac-
tion, indicating the widespread potential for this phenome-
non.

Ishikawa’s Governor, Hiroshi Hase, called for a comprehend-
sive investigation into the liquefaction phenomenon, espe-
cially in Uchinada, recognizing that the town requires support
for such a large-scale study. The restoration of manhole co-
vers and underground sewage pipes, which are critical for the
area’s infrastructure, necessitates specialized repairs.

One of the overarching challenges highlighted by the earth-
quake’s aftermath is the lack of seismic reinforcement across
many of Japan’s pipelines. As of the end of March 2022, out
of 86 594 km of major pipelines requiring seismic reinforce-
ment, only about 55% had been reinforced.

Imamura points out that Japan’s disaster response tends to
be reactive, based on experiences from previous events.
However, the unique challenges posed by liquefaction, which
can overlap with other disaster types like earthquakes and
tsunamis, demand a more proactive and prepared approach.

The reconstruction in the Tohoku region post-3/11 was ac-
celerated by the tsunami’s cleansing effect, but the recovery
from liquefaction presents a more complex challenge, requir-
ing long-term efforts to solidify the ground and restore the
affected areas fully.

References:

! Quake-induced liquefaction hampers Noto reconstruction —
The Japan Times - February 16, 2024

2 Liquefaction triggered by Noto Peninsula Earthquake causes
extensive damage - NHK - January 23, 2024

Featured image credit: Nippon (stillshot)
(THE WATCHERS, Friday, February 16, 2024, https://watch-
ers.news/2024/02/16/widespread-liquefaction-hampers-re-

construction-after-m7-6-earthquake-in-ishikawa-japan/)
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Landslide Information Map

This map is a layout of the KGS Geologic Map Information
Service which activates layers that display the locations of
known landslides and areas susceptible to landslides in a geo-
logic and geomorphic context. The purpose of the map is to
provide an overall view of landslide hazards across the state.
Locations come from Kentucky Geological Survey research,
published maps, state and local government agencies, the
public, and media reports, thus making attributes and spatial
accuracy highly variable. There are five landslide data layers
represented as either points, lines, or polygons. This map can
be used to identify preexisting landslides and serve as a basis
for landslide hazard and risk assessments. It is not intended
for site specific investigations. The absence of landslides in
an area does not infer that a landslide does not exist or that
the ground is stable. A professional geologist or geotechnical
engineer should be consulted for planned construction at
identified landslide locations or identified landslide areas. A
professional geologist or geotechnical engineer should also
be consulted for slope stabilization and other mitigation ef-
forts related to existing slides.

The default Base Layer shown is a LiDAR-derived multi-direc-
tional hillshade (1.5 m). The LiDAR layer (Layers menu - un-
der the "KYFromAbove Layers" heading) can be adjusted for
varying amounts of transparency and is particularly useful to
view with the geology layers and/or the aerial photography
Base Layer.

Open Landslide Information Map
https:/ /kgs.uky.edu/kygeode/geomap/?layoutid=25

Landslide Map Layer Descriptions

Five datasets are contained within the "KGS Landslide Inven-
tory" map layer. Their descriptions are as follows:

® KGS landslide inventory data

This map layer contains known landslide locations (points)
across Kentucky compiled in a landslide inventory database.
The locations come from Kentucky Geological Survey re-
search, state and local government agencies, and the public.
The points represent larger landslide areas that have not
been mapped in detail and may fall within different parts of
the slide area (crown, head scarp, middle, or toe). The land-
slides are active or have historically been active. Landslide
locations are collected at different times and contain varying
amounts of attributes. Click on a landslide point in the map
to view the attributes. Many attribute values are "Null" or
“n/a” and data is only present if the slide was visited or could
be collected another way.

The SourceDesc field describes the source of the landslide
location. KGS=Kentucky Geological Survey, KY EM = Ken-
tucky Emergency Management, KYTC = Kentucky Transpor-
tation Cabinet, DNR-DMRE = Division of Natural Resources-
Mine Reclamation & Enforcement, NRCS = Natural Resource
Conservation Service, NKAPC = Northern Kentucky Area
Planning Commission, NKU = Northern Kentucky University.
The inventory does not capture work by private industry or
other agencies that document landslides but do not make
them available.

. 1:24,000 geologic map landslides

These landslide locations (polygons) were mapped on 7.5-
minute, 1:24,000-scale geologic quadrangles published
jointly by the Kentucky Geological Survey and US Geological
Survey from 1960 to 1978. Attributes include original map
symbol, formation name, county, quadrangle, and Area De-
velopment District. Landslides were not mapped on all quad-

rangles in Kentucky. Search source data on the KGS publica-
tions search page.

. Derived from LiDAR

These landslides (polygons) were interpreted and mapped
using LiDAR-derived digital elevation models (DEM) that
range from 1 to 1.5-meter horizontal resolution and have a
quality level of 1 to 3. The quality level refers to nominal
pulse spacing (NPS), which is an aggregate of all strikes and
is approximately < 0.35 to < 1.4 m). Ground strike spacing,
which is what is used to generate bare earth hillshade mod-
els, will typically be greater that the aggregate NPS. Primarily
using LiDAR-derived hillshades, landslide extents were iden-
tified and digitized. Extents of landslides were digitized to in-
clude features such as headscarps, flanks, toe slopes, and
hummocky topography observed in the hillshade. Secondary
support maps including slope, roughness, curvature, plan
curvature, and contours, as well as aerial photography, were
used to help identify landslide features and constrain confi-
dence in interpreting landslide extents. Locations were field
verified, where possible. Attributes vary depending on when
landslides were mapped. Some of the mapped landslides
have a specific mapper-based confidence rating system. For
those values see these resources:

e Using landslide-inventory mapping for a combined
bagged-trees and logistic regression approach to deter-
mining landslide susceptibility in eastern, Kentucky

e Using LIiDAR to Map Landslides in Kenton and Campbell
Counties, Kentucky (PDF)

e landslide Inventory and Susceptibility Models, Pres-
tonsburg 7.5-min Quadrangle, Kentucky, USA

Derived from Aerial Photos

This layer (polygons) represents mapped landslides including
earthflows, debris slides, and slumps. The data come from a
series of published Landslide and Related Features Maps and
Landslide Potential Maps that cover most of southeastern and
south-central Kentucky. Landslides were interpreted from
aerial photographs and historical records. The features digit-
ized (polygons) depict generalized slope conditions as they
existed at the time of field checking (1977-1981). Slope sta-
bility may decrease by excavation, loading, and changes in
drainage conditions. The data are from preliminary type
maps and are suited for general planning purposes only.
Search source data on the KGS publications search page.

-+ Areas susceptible to debris flows

This layer (lines) represents debris flow deposits or areas
susceptible to debris flows. Primarily these areas are shallow,
narrow ravines containing variable accumulations of hillslope
soil called colluvium. Areas of thick colluvium are susceptible
to rapid movement during intense rainfall. The data come
from a series of published Landslide and Related Features
Maps and Landslide Potential Maps that cover most of south-
eastern and south-central Kentucky. The features were inter-
preted from aerial photographs and historical records. The
debris flows digitized (lines) depict generalized slope condi-
tions as they existed at the time of field checking (1977-
1981). The data are from preliminary type maps and are
suited for general planning purposes only. Search source
data on the KGS publications search page.

Confidence Ranking

A semi-quantitative confidence ranking is assigned to each
landslide feature for all layers shown on the map. The rank-
ings are based on Landslides Across the USA: Occurrence,
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Susceptibility, and Data Limitations (Mirus and others, 2020).
Confidence rankings range from “1” (low confidence) through
“8” (high confidence) and reflect the relative value of differ-
ent data.

8 - High confidence that the nature and/or spatial ex-
tent of the landslide is well characterized

This highest confidence level is typically based on detailed
field observations and/or expert analysis of high-resolution
topographic data or aerial imagery to characterize the land-
slide.

5 - Confident that a consequential landslide took place
at the specified location

This level of characterization still involves high confidence
that a landslide took place at the specified location as evi-
denced by fatalities and/or damage to infrastructure, but de-
tailed observations of landslide features are not described in
the geodatabase.

3 - Landslide likely at or near the specified location

This middle confidence level reflects a known landslide oc-
curred with lower certainty on the exact position or nature of
the slope failure. These typically include verified landslides
on lower resolution topographic maps or aerial imagery and
landslide data that predates digital topography and precise
global positioning systems.

tional landslide (slump)

2 - Probable landslide in the area

Although the exact location and extent of the landslide is not
documented, it is probable that a landslide did occur within
close proximity to the specified location. This includes geo-
logic mapping of landslide deposits that may correspond to
multiple landslides as well as individual landslides mapped
with low resolution topographic data.

1 - Possible landslide occurred in the area

The lowest confidence level reflects the uncertain nature of
some media reports and the lack of expert classification and
characterization from old maps.

Landslide Susceptibility

A landslide susceptibility map classifies or ranks slope stabil-
ity based on relationships between variables that contribute
to instability. This method differs from other types of land-
slide hazard maps, which may include elements of time or
estimated landslide extent. Learn more about this layer.

Landslide Basics

Landslides are the downslope movement of rock, soil, or both
under the influence of gravity. A combination of steep slopes,
excessive pore-water pressure, weak rocks and soil, and
slope modification commonly contributes to landslide occur-
rence. Landslides types vary by the rate of movement, style
of movement, and type of hillslope material involved (Figure

“translational
landslide

debris flow

Figure 1. Selected landslide types commonly occuring in Kentucky. Modified from The Landslide Handbook, U.S. Geological Sur-
vey Circular 1325 (2008).

Landslides are caused by stresses on a slope that exceed the
strength of the hillslope soil. Stresses can include increased
pore-water pressure (from rainfall), gravity, or some type of
slope modification (loading or excavating). Intense or long-
duration rainfall can trigger slides, rock falls, debris flows, or
other landslide types. The danger is greatest during the late
winter and early spring months, before large trees leaf out
and remove water by evapotranspiration as it infiltrates into
hillside soils. These stresses act over time and space at dif-
ferent scales and magnitudes, often making hazard and risk
assessment challenging. Diverse terminology and definitions

among geologists, engineers, and the public are a reflection
of the complex landslide processes. Some of the most com-
mon terms are landslide, mudslide, and rockslide. Other
terms such as mass wasting, slope movement, and slope fail-
ure are also commonly used to discuss landslide phenomena.
Regardless of which term is used, all landslides share physical
and mechanical (in rock and soil) processes that explain their
occurrence.
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Related Links:

e KGS Landslide Research Page -
https://www.uky.edu/KGS/geologichazards/land-
slide.htm

e Report a Landslide -
https://kgs.uky.edu/kgsweb/kgsweb/landslide.asp

e landslide Susceptibility Map Help -
https://kgs.uky.edu/kgsmap/helpfiles/land-
slidesusc help.shtm

e KGS Landslide Map Service Metadata -
https://kgs.uky.edu/arcgis/rest/services/Hazards/Landsl
ideSusceptibility/MapServer

e KGS Landslide Susceptibility Service Metadata -
https://kgs.uky.edu/arcgis/rest/services/Hazards/Land-
slideInformationMap/MapServer
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Understanding fatal landslides at global scales:
a summary of topographic, climatic, and an-
thropogenic perspectives

Secgkin Fidan, Hakan Tanyas, Abdullah Akbas, Luigi
Lombardo, David N. Petley, Tolga Goriim

Abstract

Landslides are a common global geohazard that lead to sub-
stantial loss of life and socioeconomic damage. Landslides are
becoming more common due to extreme weather events and
the impacts of anthropogenic disturbance, and thus, they are
threatening sustainable development in many vulnerable ar-
eas. Previous studies on fatal landslides have focused on in-
ventory development; spatial and temporal distributions; the
role of precipitation or seismic forcing; and human impacts.
However, climatologic, topographic, and anthropogenic vari-
ables featuring fatal landslides at a global scale have been
mostly neglected. Here, using the global fatal landslide data-
base, we evaluate the characteristics of landslides induced by
natural and anthropogenic factors with respect to topo-
graphic, climatic, and anthropogenic factors, drawing atten-
tion to their persistent spatial patterns. The majority of nat-
ural (69.3%) and anthropogenic (44.1%) landslides occur in
mountainous areas in tropical and temperate regions, which
are also characterized by the highest casualty rates per
group, 66.7% and 43.0%, respectively. However, they sig-
nificantly differ in terms of their morphometric footprint. Fa-
tal landslides triggered by natural variables occur mostly in
the highest portions of the topographic profile, where human
disturbance is minimal. As for their anthropogenic counter-
part, these failures cluster at much lower altitudes, where
slopes are gentler, but human intervention is higher due to a
higher population density. This observation points towards
land cover changes being a critical factor in landscape dy-
namics, stressing the human pressure as a discriminant
cause/effect term for natural vs. human-induced landslide fa-
talities.

1 Introduction

Landslides are one of the most widespread geohazards that
globally cause significant loss of life and environmental dam-
age (Petley 2012; Kirschbaum et al. 2015; Froude and Petley
2018). Impacts of landsliding are exacerbated by more fre-
quently occurring extreme weather events and increased hu-
man occupation of vulnerable mountainous landscapes
(Grima et al. 2020). Specifically, the growing demographic
pressure and land use/cover changes are expected to in-
crease the frequency and impacts of landslides in both rural
(Guns and Vanacker 2014; Froude and Petley 2018; Maki
Mateso et al. 2023) and urban (Gariano and Guzzetti 2016;
Froude and Petley 2018; Ozturk et al. 2022) areas.

Therefore, developing a better understanding of variables
controlling landslide occurrence is a critical element in land-
slide disaster prevention. In this context, the recording, mon-
itoring, and analysis of landslides form essential elements in
developing more robust predictive models.

Digital documentation and archiving of landslides have be-
come increasingly common, most notably in the last two dec-
ades (e.g., Tanyas et al. 2017; Emberson et al. 2022). De-
spite the expanding literature, financial losses and fatalities
are rarely reported as part of landslide event inventories. And
yet, a relatively large literature has been constructed that
targets climatic and anthropogenic influences on fatal land-
slides across different spatial and temporal domains, includ-
ing national (e.g., Petley et al. 2007; Lin and Wang 2018;
GOrim and Fidan 2021; Garcia-Delgado et al. 2022), regional
(e.g., Petley 2010; Sepulveda and Petley 2015; Haque et al.
2016, 2019), and global (e.g., Kirschbaum et al. 2010, 2015;
Petley 2012; Froude and Petley 2018; Haque et al. 2019)
scale assessments.

The contextual effect of human stress on slopes under ex-
treme weather conditions has already been noticed in a num-
ber of global studies, emphasizing hotspots in Central and
Southeast Asia; Central and South America; as well as East
Africa (Kirschbaum et al. 2012, 2015; Froude and Petley
2018; Haque et al. 2019). Such occurrences have also been
responsible for a proportional increase in fatalities (Haque et
al. 2019). A closer look at fatal landslide hotspots highlights
South Asia as the most affected region, mainly driven by the
summer monsoon, and East Asia, driven by landfalling tropi-
cal cyclones and a monsoonal climate. These aspects have
been explored in depth by Petley (2010), which also high-
lights Southeast Asia (mainly the Philippines and Indonesia)
as a landslide fatality hotspot, albeit without linking them to
a specific climatic regime. Similar studies have also been con-
ducted in other parts of the world. Sepulveda and Petley
(2015) examine fatalities in the Caribbean region, Central
America, Colombia, and southeastern Brazil. They emphasize
the role of large-scale hurricanes, with the El Nipo/La Nipa
cycle as an additional disturbance, potentially leading to
more fatalities. In another study focusing on the European
landscape, Haque et al. (2016) argue that human activities
may exert a minor effect with respect to extreme natural
agents.

Similar studies have also been carried out at finer spatial
scales, being tailored to specific countries such as the Dem-
ocratic Republic of Congo (Depicker et al. 2021), Nepal (Pet-
ley et al. 2007), and Turkey (Goérim and Fidan 2021), where
the spatial distribution of landslides has been associated with
land use changes, civil wars or economic and political influ-
ences, respectively. This implies that anthropogenic influ-
ences seem to be more apparent in a finer resolution review.
For instance, Garcia-Delgado et al. (2022) refer to low in-
come, high corruption, and inequality effects as factors in-
creasing the vulnerability against landsliding in Colombia.

This overall perspective on such a complex phenomenon has
lacked a holistic examination of how macro-landforms and
their morphometric characteristics, anthropogenic pressure,
and climatic regimes interplay to generate landslide-related
losses. The research reported here aims to start to fill this
specific gap. With this idea in mind, we accessed the Global
Fatal Landslide Database (GFLD) produced by Froude and
Petley (2018) and initially aggregated the records at the ba-
sin scale. Then, we examined the persistent spatio-temporal
occurrence of landslide fatalities against a number of mor-
phologic and climatic features, aiming at capturing variations
between landslides driven by natural or anthropogenic varia-
bles.

2 Data

In this study, we selected a total of 12 potential controlling
factors in five categories: topographic (elevation, slope, ele-
vation standard deviation, compound topographic index, and
macro landforms), climatic (climate classification and precip-
itation), hydrographic (subbasins), economic (GDP per cap-
ita) and anthropogenic (population, human footprint, and
land cover change) variables from a variety digital sources
(Table 1).

6 Conclusions

This study provides insight into the spatially persistent pat-
tern of fatal landslides in relation to topographic and climatic
factors likely controlling landslide occurrences. Our analyses
indicate that landslides triggered by natural factors (69.3%)
and fatalities (66.7%), as well as landslides triggered by an-
thropogenic factors (44.1%) and fatalities (43.0%), occur
most frequently in the mountains and tropical/temperate cli-
matic regions.
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Table 1 The list of datasets used in this research

Data caiegory  Data ty pe Damnse s Resolution Source and details
Landslide Fatal landslide Gilobal Fatal Landslide Database (GFLD) WVariahle {location Froude and Petley (2015)
accuracy < 10 km)
Economic GDP PerCapia World Bank national accounts data and Country-hased World Bank (2017)
OECD Nationa Accounts data files
Hydrography  Sub-hasins HydroBASINS 15 arcsecond (~4500m)  Lehner and Grill (2(413)
Topographic Elevation MERIT DEM Jarcseconds (-9 m)  Yamazakietal (2017)
Elevation standard deviation (elev-sid)  GeomorphoS0m 9 m Amatullietal, (2020
Slope Gieomor photim 9 m Amatllietal. (2020)
Compound topographic index (CTT) Gieomor photim 90 m Amatmllietal. (2020)
Macro landform Macro Landform A3 (=~ 55km) Amatulliet al 2020
Climatological  Kdppen-Geiger climate classification  Kdppen-Geiger I km Beck et al. (20015
Frecipitation CHELSA Buwclim M aresecond (~ 1 km)  Karger etal (20017)
Anthropogenic  Population density LandScan Global Population Distribution I km Brightetal, (2004, 2017 Bright and
Dataset Coleman (2001, 2003 ), Rose et al.
(2018, 2021)
Human footpr ot (H.F.) Hurman Footprint 1 km Mu et al, (2022)
Land cover (only forest and settlement) Copernicus Climate Change Service (C38), E LIRS Climate Data Store (200]19)

Climae Data Store (CDS)
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Fig. 1 Panels showing a the climate-landform combined map and the same map overlaid by the spatial distribution of fatal land-
slides and fatalities triggered by b natural and c anthropogenic factors. Climatic information is based on (A) tropical, (B) arid, (C)
temperate, (D) continental, and (E) polar regions. The macro landform information is expressed into plains (1), lowlands, plat-
forms, and low plateaus (2), middle, high, and very high plateaus (3), low and middle mountains (4), and high and very high
mountains (5). The size of the landslide point indicates the number of fatalities for each event. Grey areas indicate regions that
were masked out
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We also showed that LTNF tends to occur at higher elevations
on steeper slopes, while LTAF concentrates at lower eleva-
tions and gentler slopes. South and Southeast Asia, Central
America and South America, and the Great Rift Valley are
global-scale hotspots of fatal landslides. These hotspots cor-
respond to areas vulnerable to climate change and, thus,
landscapes with an expected increase in landsliding rates.
Therefore, these susceptible areas could be more vulnerable
in the future when climatic extremes are coupled with human
impact.

Our research also highlights the role of land cover changes
and increased human pressure in the occurrence of natural-
induced fatal landslides. In this context, we argue that hu-
man activities impact not only fatal landslides of anthropo-
genic origin but also fatal landslides of natural origin. In this
respect, we emphasize the importance of understanding the
complex interactions between natural and human factors in
the occurrence of fatal landslides. Comprehensive and adap-
tive strategies are needed to reduce landslide risks in moun-
tainous areas of tropical and temperate climatic regions, es-
pecially in the face of climate change and increasing human
pressure. Finally, future work should continue to monitor and
assess fatal landslides and focus on developing more reliable
and comprehensive inventories.

Natural Hazards
https://doi.org/10.1007/s11069-024-06487-3

https://link.springer.com/article/10.1007/s11069-024-
06487-3
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The Siloam Tunnel - One of The World's Oldest
Known Tunnels

The Siloam Tunnel, also known as Hezekiah's Tunnel, is an
ancient water tunnel located in Jerusalem. It was constructed
during the reign of King Hezekiah of Judah, around 701 BC,
as a strategic measure to protect the city's water supply from
potential Assyrian attacks.
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‘m' =
j Fm \\A g ""‘
\ \ » » Path of Tunnel
\\\ \ 1. Gilion Spring 1 :
2. Gilion Pool and Pool Tower

3. Pool of Siloam
4. Rnnoﬂ' l’ooh s rooL

........

The tunnel served the purpose of transporting water from the
Gihon Spring to the Pool of Siloam, ensuring a vital water
supply for the inhabitants of Jerusalem.

The tunnel stretches approximately 1,750 feet (533 meters)
and features a slight gradient to facilitate the flow of water
from the spring to the pool.

The construction of the tunnel involved two teams excavating
from opposite ends and meeting in the middle, as indicated
by the Siloam Inscription found within the tunnel. The inscrip-
tion provides insight into the construction process but is par-
tially unreadable today, leaving some details open to inter-
pretation.

Hezekiah's Tunnel remains a significant archaeological site
within the City of David in Jerusalem. Visitors can explore this
ancient marvel by walking through its narrow passages, ex-
periencing first-hand the ingenuity of ancient engineering
and water management systems. Guided tours are available
to enhance visitors' understanding of the historical and engi-
neering significance of this tunnel.

Hezekiah's Tunnel stands as a testament to ancient crafts-
manship and resourcefulness, offering a unique glimpse into
the technological capabilities of civilizations from centuries
past.

TA NEA THZ EEEEI'M - Ap. 184 - ®EBPOYAPIOZ 2024
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To neipapa Tou EpatocO&évn:
YnoAoyiopoG TNG NEPIPEPEIAG TnG Mg

Ap. ®16pn - AvaoTtacia MetTaAAnvou, ACTPOPUOTIKOG,
Kévtpo EniokenTwv Onociou, IAAAET, EAA

To «neipapa Tou EpatocBévn» anoTeAei pia 10TopIKN HEBOSO
yla Tov UnoAoyiopo TnG nepipEpeiag TnGg Ing, nou
npayuartonoinénke and Tov onoudaio pabnuatiko Tov 3° al.
n.X. Mia péBodog oTnv onoia o EpatogBévng xpnaoiponoinas
WG Hova epyaleia pia paBdo, «BNUATIOTEG» TNG ENOXAG Yia TN
METPNON aNooTACEWY, BACIKEG APXEC TNG TPIYWVOHETPIAG Kal
kaBapn okEwn.

MNa eknaideuTikoUG AOyoug, n HEBODOC Tou epapuoleTal £wg
Kal onuepa and pabnTég, woTe -yxpnoigonolwvTag PBacika
OTOIXEIQ TPIYWVOMETPIAG- va unoAoyilouv TNV NepIPEPEIQ TOU
nAavATn pag. O1 1onuepieg kal Ta nAIOOTACIA AnoTeAoUv
10aVIKEG NUEPOMNVIEG YIa TNV Npayparonoinan Tou I6TopikoU
neipapaTtog Tou EpatocBevn.

’ 3
. nAwakég
aKTiveg

Eparoodévng, 3° ar m.X.

SxnAua 1: O1 unoAoyiopoi Tou EpatooBévn (MnyEg eIkOVwvV
yla Tn ouvBeon: Encyclopaedia Britannica kai
https://society6.com)

EnioTnpoviko undoBadpo (npiv Tov EpatocOévn)

O1 MuBayopeiol aoTpovopol, HabnuaTikoi Kal GIAdcoPol, KaTd
Tov 6° al. n.X., dExovTav NdN TN oPaipikoTnTa TG M'c. O1 Ek-
@avTog, Ikérag kar HpakAeidng o MovTikog Tn B£Touv va
nepioTpEPeTal yupw anod Tov aGfovd TnG ot 24 WPEG.
Anodidouv de TN Paivopevn Kivnon TG oupaviag opaipag anod
AvaTtoAr og Auon otnv nepioTpo®r TNG MNg. O ®IAdAaog o
MuBaydpelog anoTeAei iowg TOV MNPWTO ACTPOVOHO Mou
Bewpnoe Tn 'n oupdavio cwpa kai Paiiora oyl akivnto, aAAd
nepIpepoOueVo yUpw ano To Kevtpikod Mup. MeTayevéaTepa (3°¢
ai. n.X.), o ApioTapxog o Zauiog B€tel Tn ', O6NWG Kal Toug
unoAoinoug NAAQVNATEG, va NEPIPEPOVTAl YUPwWw anod Tov ‘HAlo.
O ApIOTOTEANG, OTO €pyo Tou «nepi Oupavou» (4° ai. n.X.),
TEKUNPIWVEI TN OQAIPIKOTNTA TNG NG KAl avaQePETAl gTovV
UMOAOYIOHO TNG NEPIPEPEIAG TNG aNO MNPOYEVEOTEPOUG
Hadnuarikoug.

Z@aipikdoTnTa TNG 'ng

O1 'EAANvVEG 0oO®Oi TNG apxaidoTnTag dianioTwvouv TN
ogaipikoTNTa TNG NG Bacifopevol 0 napaTtnpnoeig nou
oxeTidovTal Je:

= To oxAua TnG okidg nou pixvel n 'n oTn ZeAnvn KaTa Tn
di1apKela PIag oAIKNG EKAEIYNG ZEARVNG.

=  Tnv aAAayn Tng B€ong Twv aoTépwv nou BAEnoupe and
d1apopeTikoUG TONOUG TNG NG TNV idia Xpovikn oTiyun (n
Kal Tn HeTaBoAn Tng 6€ong Tou NoAikoU acTépa 000 PETA-
KivoUpaoTe and voTIOTEPEG NPOG BOPEIOTEPEG NEPIOXEG).

= Tnv napatrpnon evog nAoiou, Nou KaBwG anopakpuveTal
oTov opifovra and onolov3dnnoTe NapaTnpnTr, XAaverai
anoé Tnv 6paocn pag ortadlakd, YE To KATApTl va HEVEI WG
TO TeAeuTaio opatd Tou onyeio. To avTioTpo®o cupBaivel
Kabwg To nAoio nAnaiadel Tov Npoopicpd Tou. Mold ATav
OMWG TO WEYEBOC TNG MNg; Moco peydAog ATAv 0 KOOMOG
oTov onoiov Zouoav;

O Epatoc0évng (276 - 194 n.X.)

H np®TN 10TOPIKA TEKUNPIWKEVN PETPNON TNG NEPINETPOU TNG
¢ anodidetal otov EpaTooBévn Tov Kupnvaio, Tov 3° al.
n.X., atnv AAegavdpeia Tng AlyUnTou, Kabwg UMNoAoyYIoE Hia
TIMA N onoia napouacialel PiIkpr andkAIon CUYKPIVOUEVN HE TIG
ONUEPIVEG PETPNOEIG.

O EpaToaBévng unnp&e onoudaiog aoTpovouog, HadnuaTikog,
YEWDAITNG KAl YEWYPAPOG. AIETEAETE JIEUBUVTAG TNG Eakou-
oG BIBAI0BRAKNG TNG AAeEAVDpelag. H ANeEGVDpela, XTIOUEVN
oTIG EKBOAEG Tou Neidou and Tov Méya ANEEaVDPO, anoTEAEDE
onuavTikd KEVTPOo naideiag kal eNICTAPNG ano Tov 4° €wg Tov
2° ai. n.X. H nepipnun BiIBAI0BRKN TG AAeEavdpeiag, wg To
ONUAvTIKOTEPO €KBOTIKO KEVTPO TOU TOTE yvwaToU KOGHoU,
@enuIZdTav yia Tov NAoUTO TWV XEIPOYPAPWV TNG, CUYKPITIKA
Me kabe aAAn yvwaTr BIBAI0BRAKN, npogeAkUovTag NARBo¢ go-
PWV KAl EPEUVNTMV TNG EMNOXNG.

H péBodog Tou EparooBévn

O EpaTocBevng cixe napaTtnpnosel, f yvopile and napatnpen-
OcIC AAAWV €pEUVNT®V, OTI KATA TO BepIvO NAIOOTAGCIO, aKpl-
Bwg To peonuépl, o AAIOG kaTonTpilovTav OAOKANPOG oTov
nuBuéva evog nnyadiot otn Sunvn. H Zufvn (To onuepivo Ac-
ogouav) anoTteAei NOAN TN apxaiag AlyUnTou XTIOPEVN oTn du-
TIKA 0xX0On Tou Neilou, voTioTepa TnG AAeEavdpeiac. Mapatn-
pnoe sniong, ot Tnv idia YEpa kal wpa dev ouveRaive To id10
@aivopevo kal otnv AAeEavdpeia. Enopévmg n ywvia npoo-
NTWONG TWV NAIGKOV aKTiVwV JIEPePe aToug dUo TOMOUG Yia
Tn dedopévn XPOVIKN GTIYHNA.

Oepivo nAloordaio

To BgpIvo NAIOOTAGIO €ival N NUEPA Tou £TOUG KATA TNV onoiav
0 NAlo¢ BpiokeTal oTo BOPEIOTEPO ONMEIO TOU GTOV oupavo,
Kabwg Tov napatnpoUpe anod To BOpeElo nuiopaipio TG I'ne.
ToTe diavUoupe TN PeyaAUTeEpN nNUEPa Tou €toug (kai Tn Hi-
kpodTeEPN vUXTa avTioToixa). Katd 1o 8epivo nAiooTaacio, anod
TOUG TOMOUG nou BpiokovTal oc BOpelo YewypaPikd MAATOG
23° 26’, dnAadn oTtov Tponikd Tou Kapkivou, BAEnoupe Tov
NAI0 va nepva akpiBwe and To {evid Tou To peonuépl. H Sunvn
BpiokeTal oxedOv NAvw OTOV TPOMNIKOG Tou Kapkivou, angéxov-
Tag MOAIG 20 km anod auTov.

YrnoBeoeig

O EpaTtooBevng &ekivnoe e TIG akdAoubeg duo unobeoeig: (a)
H 'n eivalr opaipa kar pwTifeTal opoiopgoppa and Tov ‘HAlo.
(B) O 'HAlog eival TOoo pakpid anod Tn 'n, woTe o1 akTiveg Tou
(PTAVOUV O€ AUTAV 0UCIAoTIKA NAPAAANAEG. TN GUVEXEID OUV-
€KPIVE, TNV i01a XPOVIKA OTIyHn, Tn dielBuvon Twv NAIGKwV
akTivwv pe Tn dielBuvaon TnG katakopu@ou oTIG dUo diapope-
TIKEG NOAEIG (Sunvn kal AAeEavdpeia). Mwg Pnopeoe OPWG o
EpatooBévng va npaypartonoinoel dUo PeTpnoeig as duo dia-
(POPETIKA onueia TNG 'ng Tnv idia XpoviKr oTIyur, EpOooV ol
apxaiol 'EAANveg dev di€BeTav poAdyla nou Ba pnopoucav va
guyxpovigouv;

To npoBANuUa To €AUCE KAVOVTAG TIG PETPNOEIG TOU KATA TN
peonuBpia (Tnv wpa dnAadn nou o NAIoG BpiokeTal oTo WnAd-
TEPO Onpeio Tou oTov oupavd) o SUO NOAEIG Nou BpiokovTal
navw oTov id1o peanuPpIvo, dnou kaBe peonuBpivog eival pia
YPAMMN MOU evMVEl Tov PBOPEI0 HE TOV VOTIO MOAO TnG NG
(Zxrpa 2). ‘Ocol Tdnoil BpiokovTal navw oTov id1o HeonUBPIVO,
€XOUV pEONUEP! TNV idla Xpovikn oTiypn. Kar npdyupar, n
AAeEavdpela kal n Zunvn BpiokovTtal oXedOV OTOV idI0 HEONH-
Bpivo angxovTag katd YeEwypagiko PRKOG HOAIG 3°, pe Baon
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onuepivolg unoAoyiopoUg. MNvwpilovtag 6T oTn Zunvn, KaTta
Tn MdeonuBpia  Tou Bepivol  nAlooTaciou, o  AAIOG
katonTpiovTav oAOkANpog oTov nuBpéva evog nnyadiou,
auTo ONMAIVE OTI €KEiVN TN OTIYHR 0 NAIoG BpiokdéTav oTnv
KATakopu®o Tou TOrmou (oTo Zevi® Tou). Tnv idia XPoVvikn
OTIYHR, TonoBeTwvTag oTo €dagog Tng AAeEavdpeiag Mia
KaTakopupn papdo, unoAdyioe Tn ywvia nNpoonTWONG TWV
NAIOK®V aKTIVOV HE TO KATAKOPUMO €ninedo: HEOCW TNG
€QANTOPEVNG TNG, YVwpIifovTag To HPAKOG Tng paBdou Kai
METPWVTAG TO MAKOG TNG OKIAC TNG. H ywvia unoAoyioTnke og
nepinou 7,2°. H ywvia auTr avTIOTOIXEi OUCIACTIKA OTN Ywvia
avapeoa otnv akTiva TnG 'ng nou kataAfyel otn Zufvn Kal
TNV akTiva TnG 'ng nou kataAnyel otnv AAegavdpeia (xnua
1).

Sxnua 2: O1 ndAeig AAeEavdpela kal Sunvn BpiokovTail
oxedOV Navw otov id1o peonuBpivo (Mnyn oxfuaTog:
https://oceanservice.noaa.gov)

Anooraon Sunvng - AAeEdvdpeiac

'Eva 3eUTEPO OTOIXEIO MOU XPEIAOTNKE YIA VA NPOXWPNTEl OTOV
UNOAOYIOHO TNG NEPIPEPEIAC TNG NG ATAv N anooTacn PeTagu
Twv 300 noAewv. Nw¢ unoAdyios o EpatocBevng autnv Tnv
anooTaon; Kanoiol geAETNTEG I0XUPICOvVTal OTI TNV UMNOAOYIOE
Je Baon Tn otabepn TaxuTnTa e TRV onoia Tagideuav Ta
kapapavia -100 orddia Tnv nuépa- £ni 50 nuEpeg, dnAadn
5.000 otadia ouvoAika r 820 km (1 atTikd oTadio = 164 m.)
Ano d4AAec nnyEg, auTtn N anooTtacn npokUMTEl ano
aryunTiakoUg Tonoypagikouc XapTec, ONou ol YETPAOEIG Eixav
yivel and snayyeApaTieg «BnUaTioTEC», O ONOIOI MEPNATWVTAG
HE 0TaBepouc d1aoKeAIONOUG KATEYPAPAV anooTAaoEIG.

TeAikOC unoAoyiopog

Epooov oe ywvia 7,2° avTioToixei andéoraon 5.000 oTadiwv
oTnV nNepipepela TNG 'ng, o EpatooBbévng ocupnepave OTI OTIG
360° avTioToixei andoTaon 250.000 oTadiwyv, nou Icoduvaei
o€ 40.000 km, nou €ival kai n NepIPEPEIA TOU NAAVATN HAG.
To A@Bog oTov unoAoyiopd NTav povo 2%: €va npaypartika
a§loonueiwTo eniTeuypa, OedopEvou OTI Ol UMOAOYIOHOI
npaypartonomnénkav npiv and nepinou 2,5 x1IAIAdeg xpovia. O
EpaTtooBevng, wG o npwTog avlpwnog nou HETPNOE TIG
diagTaceig Tou nmAavATn pag, BewpeiTal kar o naTépag Tng
HadnuaTikng yewypagiag.

OAHIIEZ NEIPAMATOZ

Av Bewprooupe OTI 0 KUKAOG aTo SINAavo oxnpa sivar n n
TOTE N EAAEIYN OTO KEVTPO €ival O 10NHEPIVOG. TIG NMUEPEG
KOVTA OTNV €apivr) Iongepia, 60ol BpiokovTal oTov IGNHEPIVO
NG 'ng Ba napatnprjoouv 0TI 0 'HAIOG TO pECNHEP! BPioKETal
noAU kovta oTo CeviB. Enopévwg o1 akTiveg nEPTOUV
KaTakopu®a kal o ‘HAIog Ba pnopouce va kabpe@TideTal oTov
nuBpéva evog nnyadiol. H npogkTaon Hiag akTivag Tou ‘HAlou
gival n IK kai nepvasl ano To kevtpo TG 'ng K. ‘EaTw OTI epEiq

eipaoTte otn B6gon T. Av TOMOBETACOUME HIa KATakOpu®n
paBdo TA=Ycm TOTE AUTH TO PECNMEPI €XEl OKIA TEZ=Xcm. H
KATaAANAn ®pa nou npénel va KAVETE Tn PETPNON 0ag yia
kGO TOMO unoAoyileTal anod £dw.

TA:'Yog avtikelpévou
TZ: MiiKog oKLig

TI: An6éotacn anoé tov
LONUEPWO D wuvrernens km

YnoAoyifoupe Tnv €@anTopevn TnG ywviag SAT and To Adyo
X/Y kai €101 Bpiokoupe TNV ywvia nou eival ¢ poipeg. H ywvia
@ cival ion pe TNV enikevtpn ywvia TKI. To yewypa®iko
nAdTog TNG B£€0n¢ pag sival ¢ poipeg. Mapatipnon: H ywvia
@ €ival ion PE To YEWYPAPIKO NAATOG HOVO av n YETPNON Yivel
TIC MEPEC TNG €APIVAG N PBIVONWPIVAG IoNKEPIAc.

H andotaon and Tov I1onuepivo TI=S unoAoyileTal ano To
Google Earth ) ano gdw.

H nepiyetpog TG 'ng kal n aktiva Tng R unoAoyilovTal
XPNOIMOMOIOVTAC TIG AKOAOUBEC HaBNUATIKEG OXETEIG:

TMepy. Ing= %*S

R = Heptp.I'me
2%y

Mnopeite va kateBdoste To ®UANO Epyaciag ano gdw.
MnopsiTe €niong va napakoAOUBROETE TNV nepiypa®r Tou

10TopIkoU nelpaupaTtog Tou EpaTtooBévn anod tov Carl Sagan,
oTo video nou akoAouBei.

Carl Sagan - Cosmos - Eratosthenes

NapaxoAoiBnon oe I8 Youlube

Carl Sagan - Cosmos - Eratosthenes
https://www.youtube.com/watch?v=G8cbIWMvOrI

http://magazine.noa.gr/archives/3058

TA NEA THZ EEEEI'M - Ap. 184 - ®EBPOYAPIOZ 2024

ZeAida 12


https://oceanservice.noaa.gov/
https://www.esrl.noaa.gov/gmd/grad/solcalc/
https://www.google.com/earth/
https://www.daftlogic.com/projects-google-maps-distance-calculator.htm
http://magazine.noa.gr/wp-content/uploads/2021/03/Eratosthenes_Fyllo_Ergasias.pdf
https://www.youtube.com/watch?v=G8cbIWMv0rI
http://magazine.noa.gr/archives/3058

NEA AINO TIz
EAAHNIKEZ KAI
AIEONEIz
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SIMSG ISSMGE

=

International Society for Soil Mechanics and
Geotechnical Engineering

ISSMGE News & Information Circular
February 2023
https://www.issmge.org/news/issmge-news-and-infor-
mation-circular-february-2023

Communiqué about the Earthquake in Turkey:

Our dear geoengineers in Turkey and Syria, as president of
the International Society for Soil Mechanics and Geotechnical
Engineering, on behalf of the ISSMGE Board and geotechnical
engineers around the globe, I like to express our sincere con-
dolences and sympathy to the victims, their families, and
your people suffering amid this devastating tragedy.

This disaster shows how far we still are from providing a safe
environment in earthquake zones and understanding nature.
I like to assure you that you are part of the geotechnical fam-
ily; and to Dr. Rasin Duzceer and Dr. Talal Awad, presidents
of the national geotechnical societies of Turkey and Syria,
respectively, I am expressing our collegial solidarity and
readiness to dispatch experts from member countries should
you require any assistance in the technical reconnaissance
covering this vast geographic zone affected by the quake.

For now, all our wishes go to the search and rescue teams in
their mission of saving lives, with all our blessings and grati-
tude.

Sincerely
Dr. Marc Ballouz
President ISSMGE

1. ISSMGE INTERACTIVE TECHNICAL TALKS AVAILA-
BLE FROM THE ISSMGE WEBSITE

ISSMGE Interactive Technical Talk Episode 1: Tailings and

Mine Waste (TC221)

ISSMGE Interactive Technical Talk Episode 2: Geomechanics

and Geotechnical Engineering for Nuclear Waste Disposal

(TC308)

ISSMGE Interactive Technical Talk Episode 3: Energy Geo-

structures & Storage of Thermal Energy in the Ground

(TC308)
2. ISSMGE BULLETIN

The latest edition of the ISSMGE Bulletin (Volume 16, Issue
6, December 2022) is available from the website.

3. 6" McClelland Lecture

Prof. Richard Jardine will be presenting the 6th ISSMGE
McClelland Lecture Time-dependent vertical bearing be-
haviour of shallow foundations and driven piles in Im-
perial Colleges Great Hall on Tuesday 12th September 2023
at 1800hrs, as part of the 9th International SUT OSIG Con-
ference Innovative Geotechnologies for Energy Transition (12
14 September 2023)

4. ISSMGE FOUNDATION

The next deadline for receipt of applications for awards from
the ISSMGE Foundation is the 315 May 2023. Click here for
further information on the ISSMGE Foundation.

5. CONFERENCES

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

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. For updated information
please refer to that specific event's website.

The following have been added or amended since the previ-
ous Circular:

ISSMGE EVENTS

PRAGUE GEOTECHNICAL DAYS ON "CYCLIC LOADING
OF GEOTECHNICAL STRUCTURES" 22-05-2023 - 23-05-
2023 AVR, Narodni 3, Prague 1, Czech Republic (22nd May);
Charles University, Albertov 6, Prague 2 (23rd May), Czech
Republic, Language: English; Organiser: Czech and Slovak
Society for Soil Mechanics and Geotechnical Engineering,
Charles University, SG Geotechnika a.s.; Contact person: Da-
vid Masin; Address: Albertov 6; Phone: +420602384793 ;
Email: masin@natur.cuni.cz; Website:
http://www.issmge.cz/PGD.htm;

11TH INTERNATIONAL SYMPOSIUM OF GEOTECH-
NICAL ASPECTS OF UNDERGROUND CONSTRUCTION
IN SOFT GROUND (IS-MACAU 2024) - 14-06-2024 - 17-
06-2024 Macao SAR, Language: English; Organiser: State
Key Laboratory of IoT for Smart City (IoTSC), Department of
Civil and Environmental Engineering (University of Macau)
and TC204 of the ISSMGE; Contact person: ZHENG GUAN;
Address: Faculty of Science and Technology University of Ma-
cau, E11 Avenida da Universidade, Taipa, Macau, China;
Phone: +85388229153; Fax: (853) 8822-2426; Email:
ismacau2024@um.edu.mo; Website: https://is-ma-
cau2024.skliotsc.um.edu.mo;

Email: ismacau2024@um.edu.mo

NON-ISSMGE EVENTS

INTERNATIONAL FOUNDATION CONGRESS AND
EQUIPMENT EXPO - 07-05-2024 - 10-05-2024 Hyatt Re-
gency Dallas, TX, United States; Language: English; Organ-
iser: DFI, ADSC, Geolnstitute of ASCE, PDCA; Contact per-
son: Peggy Hagerty-Duffy; Address: PO Box 93583; Phone:
(469) 359-6000; Email: phd@adsc-iafd.com; Website:
http://ifcee2024.com; Email: adsc@adsc-iafd.com

DFI 49TH ANNUAL CONFERENCE ON DEEP FOUNDA-
TIONS - 07-10-2024 - 10-10-2024 Gaylord Rockies Re-
sort & Convention Center, Aurora, Colorado, United States;
Language: English; Organiser: Deep Foundations Institute
(DFI); Contact person: Angie Gibble; Address: 326 Lafayette
Avenue; Phone: 1-973-423-4030; Email: agibble@dfi.org;
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mailto:ismacau2024@um.edu.mo
mailto:phd@adsc-iafd.com
http://ifcee2024.com/
mailto:adsc@adsc-iafd.com
mailto:agibble@dfi.org

Website: http://www.dfi.org/annual2024;
Email: events@dfi.org

ISSMGE News

www.issmge.org/news

Technical Workshop on Landslide Warning and
Prediction using IoT and Machine Learning

Zhonggiang Liu / TC309 / 15-02-2023

Joint Technical Workshop (WG8 LandAware & ISSMGE
TC309) on Landslide Warning and Prediction using IoT and
Machine Learning

February 23, 2023 09:00-12:00 CET

Teams Meeting ID: 331 710 067 783, Passcode: V6tSh9

Technical Program (download)

(C- 4.0

International Society for Rock Mechanics
and Rock Engineering

Based on the cooperation between several universities and
Rock Mechanics Laboratories and the ISRM Commissions on
Testing Methods and on Education, video films on the ISRM
Suggested Methods, which are made for educational pur-
poses, will be embedded on the website of the Commission
on Testing Methods.

This initiative is an attempt to provide detailed explanations
on the ISRM Suggested Methods. Ten videos have been rec-
orded from experiments conducted in the Rock Mechanics
and Rock Engineering Laboratory of the Seoul National Uni-
versity, South Korea, the Laboratorio de Mecanica de Suelos
e Rocas of the Alicante University, and the Laboratorio de
Geotecnia (Geotechnical Laboratory) of the CEDEX (Madrid,
Spain).

This page will be updated regularly with new videos.

e ISRM SM Determining Mode 1 Static Fracture Toughness

using Semi-Circular Bend Specimens (2024)

e Suggested Method on Schmidt Hammer Rebound Hard-

ness (2024)

e Suggested Method on Needle Penetration Test (2021)

® Suggested Methods for Determining Direct Tensile
Strength of Rock Materials (Part 1: Suggested Method for
Determining Tensile Strength) (2021)

e Strength of Rock Materials in Triaxial Compression (2020)

e Basic Friction Angle of Planar Rock Surfaces by Means of

Tilt Tests (2019)
e Shear Strength of Rock Joints (2018)

e Water Content, Porosity, Density, and Wave Velocity

(2018)
e Brazilian Tension Test (2018)

e Uniaxial Compressive Strength and Deformability of Rock
Material (2018 revised version)

e Point Load Strength (2016)
e Basic Rock Sample Preparation (2016)

Schmidt Hammer Rebound Hardness (2024)

#%,  ISRM Suggested Methods - Schmidt Hammer Rebound Hardness

The video you are about to see is inteded for educational purpose only.
Reference in this activity to any specific product, process, service, manufacturer,
or company does not constitute its endorsement of recommendation.

This activity is performed at Rock Mechanics and Rock Engineering Laboratory,
Seoul National University, Republic of Korea.

Suggested Method Determining Mode I Static
Fracture Toughness using Semi-Circular Bend
Specimens (2024)

#% |1SRM SM Determining Mode | Static Fracture Toughness using Semi-Circular Bend Specimens

ISRM-Suggested Method for Determining the
Mode | Static Fracture Toughness Using
Semi-Circular Bend Specimen

This video was prepared by the Laboratorio de Mecanica de
Rocas of the Universidad da Coruna.

News
https://www.isrm.net

ISRM Young Members' Seminar Series on 21st Febru-
ary 2024-02-08

The next Young Members' Seminar will take place on 21st
February with presentations on Numerical Modelling of Rock
Fracture, Rock Slope Failure, Hydraulic Fracture and Earth-
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quake Engineering by ISRM young researchers from Korea,
Indonesia, Japan and China.

Follow the link to read their bios and register at the ISRM
Young Members Seminar series page.

The 5th International Conference on Information
Technology in Geo-Engineering 2024-02-16

The Joint Committee 2 (JCT2) on Representation of Geo-en-
gineering Data cordially invites you to the 5th International
Conference on Information Technology in Geo-Engineering
(5th ICITG), to be held from 5 to 8 August 2024, in Golden,
Colorado USA.

The deadline for full paper submission is Feb 29, 2024

Click here for the conference website

"International Workshop on Recent Advances in Rock
Mechanics" in San José, Costa Rica, with the ISRM
Board 2024-02-24

The Geotechnical Society of Costa Rica hosts the "Interna-
tional Workshop on Recent Advances in Rock Mechanics" in
San José, on 1 March, in conjunction with the ISRM addi-
tional ISRM Board meeting that will take place on 29 Febru-
ary and 2 March.

The programme of the workshop can be downloaded in Span-
ish or in English.

This first meeting of the 2023-2027 ISRM Board has as main
objective to define and start implementing new initiatives for
its 4-year term of office.

(C- 48 -0)

ASSOCIATION
INTERNATIONALE DES TUNNELS
ET DE L'ESPACE SOUTERRAIN

INTERNATIONAL TUNNELLING
A I TE S AND UNDERGROUND SPACE
ASSOCIATION

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

Join Us as an Individual Member! 14 February 2024

Joining ITA as an individual member is the best way to im-
merse yourself in the core of the global tunnelling and under-
ground space community - Open the gateway to a universe
of networking, exposure, and priceless insights awaits!
Enter the global tunnelling landscape with our premium plat-
form and a range of communication tools such as web portal,
yearly World Tunnel Congress (WTC), global networking at
international events, access to our newsletters and media
ressources, ITA library, project database ....

Enjoy the benefits of an Individual membership to ITA today:
Subscribe for Individual Members (ita-aites.org)

Scooped by ITA-AITES #111, 13 February 2024

Excavation of colossal caverns for Fermilab's DUNE experi-
ment completed | USA

Thames Tideway Tunnel: A revolutionary solution to combat
river pollution | UK

Fibre-reinforced concrete segments - From laboratory to
large-scale tests | Austria

Detroit's abandoned tunnel systems open door to another

world | USA

Digging into converged wireless networks

Namma Metro Pink Line updates: 91% tunnelling done, Pink
Line launch in 2025 | India

Amtrak awards major Northeast Corridor tunnel contract |
USA

Underground car parks could be used to heat water and save
energy

Plan for Europe's huge new particle collider takes shape

Mumbai: BMC completes phase 3 tunnel excavation in Mithi
River rejuvenation project | India

Scooped by ITA-AITES #112, 27 February 2024

'Metro subway project will continue to completion' | Philip-

pines

Metro Tunnel Artworks | Australia

India's deepest ventilation-evacuation shaft in Kolkata's
East-West Metro

The incredible £5.9bn 'mega-tunnel' being built under major
European city

Tunnel Zheleznitsa inaugurated in Bulgaria: the longest and
most modern road tunnel in the country built with EU funds

Guangzhou & Shenzhen Metros to Connect in 2025 | China

Silvertown Tunnel opening advanced to early 2025 as cut
and cover and road realignment progress | UK

Toronto's newest transit tunnels now stretch 5km and
they're only getting longer | Canada

Historic breakthrough for HS2's longest tunnel | UK

9 of the longest underwater tunnels in the world

o3
BrITISH M
TUNNELLING
SOCIETY Jy

S

Unveiling the Hong Kong Tuen Mun Chap Lap
Kok (TMCLK) Subsea Tunnels:
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Challenges, Innovations, and Lessons Learned
for Future Projects

Speaker: Antoine Schwob

Thursday 8th February 2024, Institution of Civil Engineers,
1 Great George Street, Westminster, London

The TMCLK project was the winner for the Major Project of
the Year in the over- €500M category of the ITA in 2019. The
completed project provides an alternative access route to the
Hong Kong International Airport located on Chek Lap Kok Is-
land, which was only been accessible via the Tsing Ma Bridge.
The project encompasses the design and construction of re-
markable 4.5km twin-tube subsea tunnels, 57 cross pas-
sages, and a 500m cut and cover section. The TMCLK project
was opened for public use in December 2020.

The project’s challenges included cutting tools replacement
at hyperbaric pressure up to 5.8 bar, shafts and tunnelling in
newly reclaimed land, 17.6m diameter TBM tunnelling, a be-
spoke mini TBM for 41 subsea cross passages and more. The
valuable experiences gained during this project have signifi-
cantly contributed to innovations in the tunnel tunnelling in-
dustry, paving the way for future projects. Bouygues Travaux
Publics and Dragages HK Limited, both subsidiaries of Bouy-
gues Construction, collaborated as a joint venture to design
and execute the project over a span of 7 years.

BTSYM February Lecture & Winter Social

How to demonstrate competence and safety in
tunnel design — exploring the role of guidance
and standards
Thursday 15th February 2024, Institution of Civil Engineers,

1 Great George Street, Westminster, London
Register to watch on zoom

Event information & Speakers:
Part 1 (Kieran Tully): Choose Wisely

The role of Eurocodes, British Standards, good practice, eth-
ics and the ICE Code of Conduct all play their part in the de-
sign, development and implementation of engineering solu-
tions, demonstrating independent judgement and responsi-
bility and professional commitment. This portion of the talk
is delivered by Kieran Tully, ICE Membership Development
Officer and BTS member, who aims to show how these topics
relate to the ICE attributes and professional judgement.

Part 2 (Christoph Eberle): Eurocode fundamentals for
tunnels

The second part of this lecture will explore fundamental con-
cepts within the Eurocodes including the safety concept, reli-
ability management, recent changes in the latest EN 1992-1-
1 (2023) revision, and how to design non-standardised prod-
ucts in the Eurocode context. This portion of the talk is deliv-
ered by Christoph Eberle, Technical Director at Mott MacDon-
ald.

Who can attend:

This lecture is open to anyone interested in civil engineering
& tunnels; it will benefit those undertaking design of tunnels,
trainees (graduates and apprentices) working towards pro-
fessional qualification with the ICE, and those who are super-
vising or mentoring trainees.

Please note that Part 1 will not be recorded in line with the
ICE practice on membership preparation webinars. A record-
ing of Part 2 will be made available on the BTS website.

(C2 1 -0

EwrCOLD

ICOLD European Club Annual Newsletter
1/ /www.icold-cigb.org/userfiles/files/CIGB/Re-

gional%20clubs/EurCOLD%20Newslet-
ter 202401.pdf

KukAo@odpnoe 1o npwTto Annual Newsletter Tng EurCOLD, Jan-
uary 2024, Issue No. 1, ye Ta akoAouba nepieEXOUEVA:

e Preface

e Summary

e Activities 2023
e Activities 2024
e Closure

SnueliwveTal ot EurCOLD President eival n ouvadeA@og ka
Zépa Aalapidou.
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o oe INTERNATIONAL
== GEOSYNTHETICS
=== SOCIETY

www.geosyntheticssociety.org

News

Extra Opportunities For Young Members At GeoAmeri-
cas2024, February 5, 2024

IGS Student and Young Members have even more ways to
help them attend the 5th Pan-American Conference on Geo-
synthetics. As well as free and reduced rates Read More »

Enter GeoAmericas2024 Corporate Case Study Contest
February 7, 2024

Corporate members have only a few weeks left for a chance
to showcase their projects on a global stage. GeoAmericas
2024 is looking for entries Read More »

Could Your Chapter Host GeoAmericas 2028? February
9, 2024

Set the agenda for one of the IGS’s flagship regional confer-
ences by applying to host the 6th Pan-American Conference
on Geosynthetics. Bidding is now open Read More »

IGS Hits 6,000 Followers On LinkedIn February 13, 2024

The IGS has added another 1,000 followers in the last year
to its most popular online channel. The Society’s digital pres-
ence continues to be energised Read More »

Corporate Member Profile: The Pietrucha Group Febru-
ary 14, 2024

*** Share your story! IGS Corporate Members have the
chance to share more of the great work they do with a wider
audience. Corporate Members Read More »

Sustainability eBook Now In Greek! February 15, 2024

The iconic IGS Sustainability eBook has just released its tenth
translated version - in Greek. It joins editions already avail-
able in French, Spanish, Italian, German, Read More »

Voting Now Open For IGS Council Elections! February
20, 2024

Seventeen candidates are vying for your vote in the latest

IGS Council elections. Six seats are being contested for a
chance to join the IGS Read More »
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https://mathesis.cup.gr/courses/course-
v1:GreekCivilization+GC+24A/about

O kaivoUplog KUKAOG padnudtwv Tou Mathesis BpiokeTal ndn
oTnV NAATeOpHa pag! ...

©a yvwpiooupe eniong Tnv IEXVoAoyia Twv dpxdiwv
EAAQVWV Kal TOUG TPOMOUG HE TOUG OMoioug o1 NpOyovoi Jag

€EETpENAV NOTAMIA KAl KATAOKEUAlav JIMPUYEG, YEPUPEG Kal
Aipavia xi-Aadeg xpovia npiv ano epag.

NMepiypa@n Tou Mabnuarog

AUTO TO NPWTO PEPOG TOu padrpartog TnG Apxaiag EAANVIKNG
TexvoAoyiag unoypaupilel, katapxdag, Tn Baaoikn onuacia Tng
TeXvoAoyiag oe kaBe NoAITIoNd kabwg kal Tnv 131aiTepn B€on
nou naipvel otn puboloyia Twv Aawv. AUTr n evapkTikn B€on
TEKUNPIMVETAl 0TNV NePINTwon Tng Apxaiag EAAnvikng Texvo-
Aoyiag pe avagopd OTa ounpika €nn Kal otnv eupuTepn
eAANVIKA HuBoAoyia.

KaTtoniv, apxiel pia AenTodepnG napouadiacn TV ENIPNEPOUG
TEXVOAOYI®V, EEKIVOVTAG ano TIG Mo apxXEYOVeG, ONwG TNV §u-
Aoupyikr, TNV Kepapoupyeia kal Tn WeTaAloupyia. MNa kabe
pia and autég divovTal oToixeia and Tnv apyaia eAAnvikn
ypauuaTeia kal oUVTOMEG MePiypaQec Twv €@ApHolOPEVWV
avTioTOIXWV TEXVIKWV HEBOSwV. EIdiIkOTepa BERala yia Tn pe-
TaAAoupyia, avanTuoosTal n Kupla nnyr TEXVIKOOIKOVOUIKAG
avanTuéng Twv ABnvwv, nou ATav To Aaupio.

AkoAouBoUV oI ENOWPEVEG, KATA COEIpdv €UQAvIoNG, oTnV €&&-
MEnN Tou avBpwnou TexvoAoyieg, ol onoieg onuepa Ba ovoua-
fovTav TexVoOAOyieg Tou MOAITIKOU Wnxavikou: KaTtd npwTtov,
nepIypagovTal ol 0IkodouIKEG HEBODOI, KaTomniv ol TUMNoI TV
YEQUP®V Ol OMOIEC OTAV EAANVIKN apxalioTnTa ATav naialioTé-
pa pev EUAIveg, apyoTepa Be AiBiveg pe xprion kai Tou BoAou.
AKOAOUBEI JIa NepIypa®r] YEWTEXVOAOYIQV (BEUEANIWTEIC, NAC-
gahol, Toixol avTioTAPIENG, BEATIMOEIG €daP®V) Kal TO HEPOG
auToU Tou paBnuaTog oAOKANPWVETAl e AENTOUEPT avagpopd
oTa AIJEVIKA €pya TNG EAANVIKNAG apxaioTnTag Kadbwg Kal aTig
SIWpPUYEC nou ixav diavoi&el ol 'EAANVECG, yia ThV EunnpETnon
TOU MEYAANG EKTACEWG EUNOPIOU OTN HECOYEI0 ONWG Kal yid
TIGC NOAEUIKEG TOUC AVAYKEG.

AIdaokwv: @€0d6010G Taolog
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AIAKPIZEI2
EAAHNQN
FEQTEXNIKQN
MHXANIKSQN

H NouUAn AouAaAda-Rigby nepiAappaveral oTov
kataAoyo Twv Top 20 most inspiring women in
Ground Engineering's March 2024 issue!

d

Ground Engineering's March 2024 issue reveals the top 20
most inspiring women working in ground engineering.

| MADE THE
’ e I
¥ ENGINEERING

2024

Read the full issue here.

(Thames Menteth / Ground Engineering, 14 February, 2024,
https://www.geplus.co.uk/features/top-20-women-in-
ground-engineering-industry-influencers-08-03-2024/)
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NMPOZEXEI2
FEQTEXNIKEz
EKAHAQZEIZ>

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

IEMTA Southeast Asian Conference and Exhibition on Tunnel-
ling and Underground Space 2024 (SEACETUS2024), 05 - 07
March 2024, Kuala Lumpur, Malaysia, https://sub-
mit.confbay.com/conf/seacetus2024

7th International Conference Series on Geotechnics, Civil En-
gineering and Structures (CIGOS), April 4-5, 2024, Ho Chi
Minh City, Vietnam, https://cigos2024.sciencesconf.org

International Seminar on Successes and Failures: What did
we learn? April 11, 2024, Copenhagen, Denmark, www.dfi-
events.org/copenhagen2024

EGU General Assembly 2024 / Session NH9.6 - Natural haz-
ards’ impact on natural and built heritage and infrastructure
in urban and rural zones, 14-19 April 2024, Vienna, Austria
& Online, https://meetingorganizer.coperni-
cus.org/EGU24/session/48709

ICGE-2024 - Fourth International Conference on Geotech-
nical Engineering-Iraq and WICES-2024 - Warith First Inter-
national Conference of Engineering Sciences, 17-18th April

2024, Karbala, Iraq, https://wices.org

World Tunnel Congress 2024 19 to 25, April, 2024, Shenzhen
China, www.wtc2024.cn

PILING AND FOUNDATIONS 2024, 23 April 2024, London,
United Kingdom, https://pil-
ing.geplus.co.uk/2024/en/page/home

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

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

IFCEE 2024 International Foundation Congress and Equip-
ment Expo, May 7-10, 2024, Dallas, USA
https://web.cvent.com/event/c42dd622-dd91-409f-b249-
2738e31c9ef5/summary

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

GeoShanghai 2024 International Conference on Geotechnical
Engineering, May 26 - 29, 2024, Shanghai, China, www.geo-
shanghai.org

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

IS-Macau 2024 11 International Symposium of Geotechnical
Aspects of Underground Construction in Soft Ground, June
14-17, 2024, Macao SAR, China, https://is-macau2024.skli-
otsc.um.edu.mo

ISC'7 7'M International Conference on Geotechnical and Geo-
physical Site Characterization “"Ground models, from big data
to engineering judgement”, June 18-21, 2024, Barcelona,
Spain, https://isc7.cimne.com

28th European Young Geotechnical Engineers Conference
2024, 25 to 29 June 2024, Demir Kapija, North Macedonia,
https://eygec2024.net

WCEE2024 18™ World Conference on Earthquake Engineer-
ing, June 30 - July 5, 2024, Milan, Italy, www.wcee2024.it

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

3 ICPE 2024 Third International Conference on Press-in En-
gineering, 3-5 July 2024, Singapore, https://2024.icpe-

Ipa.org

EGRWSE-2024 5™ International Conference on Environmen-
tal Geotechnology, Recycled Waste Materials and Sustainable
Engineering, July 4-6, Warsaw, Poland,
https://iil.sggw.edu.pl/egrwse-2024

ICEC2024 SECOND INTERNATIONAL CONFERENCE ON
EARTHEN CONSTRUCTION, 8-10 July 2024, Edinburgh,
United Kingdom, https://icec2024.eng.ed.ac.uk,
https://icec2024.sciencesconf.org

IS Landslides 2024 International Symposium on Landslides
“Landslides across the scales: from the fundamentals to en-
gineering applications” & IS Rock Slope Stability 2024, July
8-12%™, 2024, Chambéry, France, www.is|2024.com

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

5t ICITG 5th International Conference on Information Tech-
nology in Geo-Engineering, August 5-8, 2024, Golden, Colo-
rado, USA, https://learn.mines.edu/ICITG

S3: Slopes, Support and Stabilization, August 6-8, 2024, Au-
rora, Colorado, USA, https://s3.amazonaws.com/xcd-
shared/dfi/Media/S324/2024-S3-CFA-20230807.pdf

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

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

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

NGM 2024 19% Nordic Geotechnical Meeting, 18™ - 20" of
September 2024, Géteborg, Sweden, www.ngm?2024.se

o3 D
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OPATMATON o ™"
TAMIEYTHPQN

4° ZuvEdpio PpaypaTwv Kal TAHIEUTHPp®WV
10 ka1 11 ZenTtepppiou 2024, ABrva
www.gcold-conference.gr

Ayannta péAn Tng EEM®, ayannToi gilol Twv dpayudaTtwy,

ol avBpwnol kabe enoxng ouvnBifouv va piAoUv yia Tig 1Id1aiTe-
PEG OUVONKEG KAl NPOKANCEIG TNG ENOXNG Toug. Kal n enoxn
nou {oUue MIOTEUOUNE OTI gival EexwploTr, AOyw Tou BApoug
nou QEPEl Kal TWV VEWV 0pIJOVTWV NMou avoiyovTal.

MeTa anod pia gakpa nepiodo sunuepiag, avTigeTwnicaps dia-
JOXIKG OIKOVOMIKEG, UYEIOVOMIKEG KAl EVEPYEIAKEG KPIOEIG, EVQ
TauTOXPOVA METAAAACCOUNE TIG KOIVWVIEG Kal TIG OIKOVOMIEG
Hag woTe va ano@UYOUKE | va HETPIACOUKE TIC KAIMATIKEG Kpi-
OEIG.

TN X®WPa pag, nou xtunnonke 1I31aitepa and To aAAendaAAnAo
TWV Kpioswv, npoonaboUpe eniNALOV va TAKTOMOINCOUKE Kal
Va VOIKOKUPEWOUWE TOUG MOPOUG Kal TIG UNOJOWEG WaAg npog
TRV KaTeLBuvan TNG BEATIOTNG diaxeipiong Kal TNG ac@AaAeiag

Me 6Aa auTta va cupBaivouv yUpw pag vopifoupe OTI dev un-
NPEE nio kaTtaAANAn enoxn va avoifoupe Tn oulTnNon OXETIKA
ME Ta @PAYNATA WG KOMUATI TNG OIKOovVOouiag pag, w¢ anapai-
TNTa £pyaleia yia Thv evepyeiakn PeTapaon, wg anapaitnta
oTolIXEia TNG BEATIOTNG dlaxeipiong Twv UdATIKWV NOpwWV Hag,
WG KATAOKEUEG MOU £XOUV avaykn Tn GpovTida Kal Tn yvmon
yla va eEunnpetrnoouv To pOAO TOUG HE aopdAeia.

Ag EavaouvavTtnBouUpe Aoindv anod KovTa yia va JIANCOoUE Te-
XVIKA, yla TIC Npoodoug Kal TIC avnouxieg pag, aAAd kal av-
Bpwniva, yia 6oa dev €inape 1600 KAIPO MOU KPATAYAUE TIG
KOIVWVIKEG anooTAcEIC.

MpooBAEnovTag atn dIENIOTAKOVIKA AAAG Kal TNV O1aKoIVWVI-
KN enikoivwvia, n EAAnvikn Emitponr) Meydlwv ®payudtwyv
dlopyavwvel To 40 Zuvedplo DpaypdTwyv Kal TapieuThpwyv
otnv ABnva, oTig 20-22/9/2023, pe Tn @IAodogia auTo va a-
NOTEAEDEI HOXAO TEXVIKNG NPoOdOU Kal EPAATRPIO avanTuEng.

>ag KaAoUHE AOINOV va CUPKETAOXETE OTIC EPYATIEG TOU ZUVE-
Opiou Kal va anooTeiAETE EpyaTieC OXETIKEG HE TO BEPATOAOYIO
nou napouacialeral napakdTw.

1. Evépyeia - AvTAnaloTapieuon kalr ®pdayuarta

Kolvwvika O¢épata / Evnuépwon / Anpooid Eikova Twv
dpaypatwv

3. KalvoTopiec oTo Zxedlaouo, TNV KaTtaokeun kail Tnv MNapa-
koAouBnon ®payudTwv

4, Avapabuion ®paypatwv: Aopaiegia - Anodoon

5. Agitoupyia / SuvTrpnon kai Aiaxeipion Kpioswv

6. Aiaxeipion YdaTtivwv Mopwv / YdpoAoyia & KAipaTikr AA-
Aayn

7. Aiaxeipion Tapieutnpwv / NMANUPUpWY / ®PepTOV YAQV

8. MepiBailovTikog Zxediaopodg dpaypdtwy / Oiko-YOpoAo-
yia & O1ko-YdpauAikn

o3 O

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

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

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

www.eemf.gr

92" ICOLD Annual Meeting & International Symposium on
Dams for People, Water, Environment and Development, 29"
September - 3™ October, 2024, New Delhi, India,
www.icold2024.0org

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

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

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

PANAMGEO CHILE 2024 17% Pan-American Conference on
Soil Mechanics and Geotechnical Engineering, 12-17 Novem-

ber 2024, La Serena, Chile, https://panamge-ochile2024.cl

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

30 AigBveég Zuvedpio Apxaiag EAANVIKAG kal BulavTivig Te-
xvoAoyia, 19-20-21 NoeuBpiou 2024, ABriva, www.edabyt.gr

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

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

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

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

o3 D

Eurock 2025

ISRM European Rock Mechanics Symposium
Expanding the underground space -
future development of the subsurface
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- an ISRM Regional Symposium
16-20 June 2025, Trondheim, Norway

Contact Person Name

Henki @degaard

Email henki.oedegaard@multiconsult.no

Telephone +47 22 94 75 00

Address C/O Fredrik Stray, TEKNA, PO box 2312 Solli, Oslo,
Norway

(G240

VIENNA AU
WHERE BE

21st International Conference on
Soil Mechanics and Geotechnical Engineering
14 - 19 June 2026, Vienna, Austria
www.icsmge2026.org/en

In 1925 Karl Terzaghi published the book ,Erdbaumechanik
auf bodenphysikalischer Grundlage®™. On the occasion of the
100™ Anniversary of this publication the Austrian Geotech-
nical Society and the Austrian Society for Geomechanics are
proud to host the 215 International Conference on Soil Me-
chanics and Geotechnical Engineering (ICSMGE) in Vienna,
Austria.

Austrian Geotechnical Society and Austrian Society for Geo-
mechanics

Contact person: Prof. Helmut F. Schweiger
Email: helmut.schweiger@tugraz.at

3

ISFMG 2026 12th International Symposium on Field Monitor-
ing in Geomechanics, August 2026, Indian Institute of Tech-
nology Indore, India,
https://sites.google.com/view/isfmg2026/home

o3 D

Eurock 2026

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

Contact Person Name

Prof. Milorad Jovanovski
Email jovanovski@gf.ukim.edu.mk

o3 O

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

Scope

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

e Fundamental rock mechanics

e |aboratory and field testing and physical modeling of rock
mass

e Analytical and numerical methods in rock mechanics and
rock engineering

e Underground excavations in civil and mining engineering

e Slope stability for rock engineering

e Rock mechanics for environmental impact

e Sustainable development for energy and mineral re-
sources

® Petroleum geomechanics

e Rock dynamics

e Coupled processes in rock mass

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

e Rock mechanics for renewable energy resources

e Geomechanics for sustainable development of energy and
mineral resources

e New frontiers & innovations of rock mechanics

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

e Smart Mining and Digital Qil field for rock mechanics

e Rock Engineering as an appropriate technology

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

e Rock mechanics as an interdisciplinary science and engi-
neering

e Future of rock mechanics and geomechanics

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

The 25 January 2024 mine waste failure in the
Hpakant mining area of Myanmar

On about 25 January 2024 a spectacular mine waste failure
was caught on video in the Hpakant jade mining area of My-
anmar

Satellite image of the aftermath of the January 2024 mine
waste failure in Myanmar. Image copyright Planet Labs, used
with permission, dated 31 January 2024.

Earlier this week a video appeared on social media showing
a mine waste failure. The video is remarkable - probably the
best example of a progressive failure of a mine waste dam
that has appeared to date.

There was little information about the failure, but using Twit-
ter we were able to narrow it down to Myanmar. From there
I was able to use Planet Labs images to identify the site.

This is the video:-

o) 000/816

https://www.youtube.com/watch?v=_z2 IEqOBN

It is a truly astonishing sequence, showing very clearly the
way in which the dam itself fails progressively, and then rap-
idly collapses once the breach is initiated.

The location is [25.6821, 96.3366]. This is a Planet Labs im-
age of the site, collected on 24 January 2024:-

Satellite image of the site of the January 2024 mine waste
failure in Myanmar. Image copyright Planet Labs, used with
permission, dated 24 January 2024.

This is the aftermath of the failure, also collected by Planet
Labs:-

Satellite image of the aftermath of the January 2024 mine
waste failure in Myanmar. Image copyright Planet Labs,
used with permission, dated 31 January 2024.

The breach in the dam can be clearly seen, with a substantial
drawdown of waste in the pond. Fortunately, it appears that
there was a lower basin that has intercepted the mine waste,
preventing further escape of the material:-

Satellite image of the aftermath of the January 2024 mine
waste failure in Myanmar. Image copyright Planet Labs,
used with permission, dated 31 January 2024.

Judging by the archive imagery, it is likely that this failure
occurred on 25 January 2024, although I cannot preclude it
having been a day earlier.

The pond that was breached was about 350 x 350 metres. It
is hard to know how much material has escaped, but let’s
assume that the level has fallen by 25 metres. This would
give a volume of about 3 million cubic metres, so this was a
very large event (as the video shows).

I have inserted a slider below so that you can compare the
imagery, before and after:-

ZeAida 22

TA NEA THZ EEEEI'M - Ap. 184 - ®EBPOYAPIOZ 2024


https://www.youtube.com/watch?v=_z2_IEqOBNg
https://www.youtube.com/watch?v=_z2_IEqOBNg
https://www.planet.com/
https://www.youtube.com/watch?v=_z2_IEqOBNg
https://www.planet.com/
https://www.planet.com/
https://www.planet.com/
https://www.planet.com/
https://www.planet.com/
https://www.planet.com/

This area of Myanmar has a long and terrible history of land-
slides, as previous posts on this blog have shown. Sadly, it
shows no sign of getting any safer.

Reference

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

(Dave Petley / THE LANDSLIDE BLOG, 2 February 2024,
https://eos.org/thelandslideblog/myanmar-1)
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2EI>MOI &
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Advanced modeling uncovers seamounts as the
source of Japan’s tsunami earthquakes

Pacific
Plate

A recent study challenges the prevailing hypothesis
that subducted seamounts are weakly coupled and
slide aseismically, suggesting that they act as strong
asperities causing significant earthquakes instead.
Through modeling and analysis, researchers have de-
bunked the weak asperity model, providing a new ex-
planation for the source of historical tsunami earth-
quakes along the southern Japan Trench, including the
1677 M8.3-8.6 Enpo Boso-oki event.

Key findings:

e The weak asperity hypothesis, based on the behavior of
a seamount in the southern Japan Trench, is refuted.

e Strong asperities are necessary to explain the occurrence
of large earthquakes and the long recurrence times ob-
served.

The research, published recently in JGR Solid Earth has criti-
cally examined the widely accepted theory that subducted
seamounts under the ocean’s surface are weakly coupled,
proposing a strong asperity model that significantly alters our
understanding of earthquake mechanisms.

Through a comprehensive examination of the case study in
the southern Japan Trench, the authors provide compelling
evidence and modeling results that refute the accepted hy-
pothesis and present a new understanding of the seismic
mechanisms associated with subducted seamounts.

According to the authors, their research is based on an abun-
dance of new data, meticulous analysis, and advanced mod-
eling techniques. It demonstrates that only steady-state sta-
ble sliding occurs in a weak asperity model whereas sea-
mount acts as a stationary buttress, leading to the occur-
rence of ‘hang-up earthquakes’ in the stable sliding region.

This research challenges a decade-long scientific consensus
and enhances our understanding of the seismic risk associ-
ated with subducted seamounts. Recognizing the strong cou-
pling effect of seamounts provides a more accurate frame-
work for predicting earthquake and tsunami patterns.

By debunking the weak asperity model and advocating for a
strong asperity perspective, the study offers new insights into
earthquake dynamics, emphasizing the critical role of sub-
ducted seamounts in initiating significant seismic events.

This advancement in seismic research could lead to improved
earthquake prediction and mitigation strategies.

References:

! Do Subducted Seamounts Act as Weak Asperities? -
Sungho Lee, Eunseo Choi, Christopher H. Scholz - AGU/JGR
Solid Earth - November 20, 2023 -
https://doi.org/10.1029/20231B027551
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New EQFL metric evaluates the impact of earth-
quakes on countries over the past five centuries

Researchers at the International Centre for Earth Sim-
ulation Foundation, led by Max Wyss, have developed
the Earthquake Fatality Load (EQFL), a new metric for
assessing the impact of earthquakes by focusing on
human fatalities relative to a country’s population.

e Among 35 seismically important countries with adequate
data Ecuador, Lebanon, Haiti, Turkmenistan, Iran, and
Portugal have experienced the greatest loads during the
last five centuries

Wyss and his team analyzed earthquake data dating back to
1500, calculating the EQFL for 35 countries and regions. This
analysis, covering 97% of all earthquake-related fatalities,
revealed that smaller countries such as Ecuador, Lebanon,
Haiti, Turkmenistan, Iran, and Portugal are most affected
when considering the proportion of their populations lost to
earthquakes.

The study found that countries with minimal tectonic activity
or slow fault deformation rates also ranked high in EQFL. This
challenges the traditional focus on seismic hotspots, empha-
sizing the need to consider earthquake risk more broadly.

A notable trend is the global decrease in EQFL over the past
500 years, attributed to advancements in building technol-
ogy, better emergency response systems, and urbanization.
California, Colombia, Ecuador, and Mexico have shown the
most significant decreases, while Italy has seen the smallest
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decline, largely due to the challenge of modernizing its his-
toric buildings.

The research highlights the importance of focusing on human
lives in earthquake risk assessment and mitigation strate-
gies. Max Wyss's involvement in developing QLARM, a real-
time quake loss assessment service, underscores the poten-
tial for technology to improve disaster preparedness and re-
sponse.

The introduction of the EQFL by Wyss and his colleagues of-
fers a new lens through which to view earthquake impacts,
prioritizing the human toll and encouraging the adoption of
effective mitigation strategies to protect vulnerable popula-
tions worldwide.

References:

! The Earthquake Fatality Load: A Measure of Impact - Max
Wys et al. — Bulletin of the Seismological Society of America
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2 The impact of earthquake fatalities on countries over past
500 years — Open Access Government - February 16, 2024
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(THE WATCHERS, Sunday, February 18, 2024,
https://watchers.news/2024/02/18/new-eqgfl-metric-evalu-
ates-the-impact-of-earthquakes-on-countries-over-the-
past-five-centuries/)
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Santorini’s volcanic past: underwater clues re-
veal giant prehistoric eruption

An expedition that drilled into the sea floor near the famous
Greek island found signs of a gargantuan blast 520,000 years
ago and more recent eruptions.

Santorini is a tourist haven and also the site of gigantic an-
cient eruptions. Credit: Marcos del Mazo/LightRocket via
Getty

One of the world’s most-studied volcanoes turns out to be
hiding plenty of secrets. Geologists have unearthed major
clues about past eruptions of the Greek island of Santorini by
drilling into the sea floor around the partially submerged vol-
cano.

Santorini is famous among volcanologists for its Bronze Age
eruption in approximately 1600 bc, which might have con-
tributed to the decline of the Minoan civilization on the island
of Crete. Santorini is also home to more than 15,000 resi-
dents and attracts around 2 million tourists each year, who
instagram their way around the white- and blue-washed
buildings set against the glittering sea.

During an expedition between late 2022 and early 2023, re-
searchers discovered evidence of a previously unknown cat-
aclysm. Half a million years ago, the volcano erupted vio-
lently enough to blanket three nearby islands in debris, and
it sent underwater currents racing for 70 kilometres. The
eruption was much larger than the one in 1600 bc and was
one of the biggest ever in this part of the Mediterranean.

The expedition also pulled up evidence that Santorini erupted
in the year ad 726 in a blast approximately the size of Mount
St Helens’ in Washington in 1980.

No one had understood the scale and scope of these erup-
tions until now. “The history of Santorini is being written
again,” says Paraskevi Nomikou, a marine geologist at the
National and Kapodistrian University of Athens in Greece,
who was a researcher on the expedition.

Although scientists aren’t expecting similar eruptions to hap-
pen any time soon, the findings add to the growing under-
standing of the volcanic risk at Santorini, which last erupted
in 1950. A related volcano, Kolumbo, lies underwater just 7
kilometres away; it last erupted in 1650 and is also consid-
ered active. Both Santorini and Kolumbo are part of the Hel-

lenic volcanic arc, a chain of mostly underwater volcanoes
that sit at the junction where the plate of Earth’s crust that
carries Africa dives beneath the Aegean Sea plate.

With its explosive history and thriving tourist trade, Santorini
is one of the most hazardous volcanoes in Europe. Research-
ers have pieced together much of its eruptive past, by gath-
ering evidence from rocks on land and from cores that could
be obtained fairly easily from the top few metres of the Med-
iterranean sea floor. But part of Santorini’s history is buried
deep beneath the sea floor and had remained inaccessible.

That is, until the drill ship JOIDES Resolution arrived in De-
cember 2022 for a 2-month expedition; the researchers
drilled 12 holes into the sea floor and pulled up long cores of
sediment and rock in and around Santorini and Kolumbo (see
‘Eruption clues’). "By going into the marine realm we can go
further back in time,” says Timothy Druitt, a volcanologist at
the University of Clermont Auvergne in Clermont-Ferrand,
France, and co-chief scientist of the expedition.

ERUPTION CLUES

Researchers drilled into the sea floor at 12 sites near the Greek island of
Santorini and pulled up geological evidence of past eruptions, including
a giant blast around 520,000 years ago.
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The drilling around Santorini wasn’t easy; several of the drill
holes collapsed in a slurry of pumice and ash, which glommed
onto drilling equipment like superglue. At one point, on New
Year’s Eve, technicians had to sever the pipe used for drilling,
leaving some of it in the hole.

The many drilling challenges meant that “we had several
days where we were just sitting there not knowing what to
expect for the next days”, says Steffen Kutterolf, a volcanol-
ogist at the GEOMAR Helmholtz Centre for Ocean Research in
Kiel, Germany, and the expedition’s other co-chief scientist.
But ultimately, the team extracted an unprecedented data
set about the region’s volcanic past.

Some of that volcanic past involved submarine eruptions, in
which most of the volcanic debris never reaches above the
ocean surface. Learning about these eruptions is important
because they can be powerful and are poorly understood: in
January 2022, an underwater volcano exploded near Tonga
in the most violent eruption in decades, yet nearly all of the
evidence that it happened remains beneath the waves.

Among the most significant discoveries at Santorini was a
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thick layer of the volcanic rock called tuff, which kept appear-
ing in core after core, created by a huge prehistoric eruption.
“Slowly it began to dawn on us that this was a major [geo-
logical] unit we didn’t know anything about,” says Druitt. The
researchers named it the Archaeos tuff, after the Greek word
for ‘ancient’. It formed around 520,000 years ago when San-
torini erupted underwater, sending shards of ash and rock
racing outwards like giant avalanches, the team reported in
January in Communications Earth & Environment?.

As measured by the size of those underwater flows, the erup-
tion was 6 times larger than the 1600 bc eruption at Santorini
and 10 times larger than the 2022 Tonga eruption. But Druitt
says not to worry about such an ancient eruption: “There’s
absolutely no reason to think that Santorini is going to do
anything like this in the near future.”

More relevant to modern hazards is the discovery of how big
the eruption in ad 726 was. Historical accounts relate that
“the sea was seen to boil” that year, and that large blocks of
pumice — lightweight rocks that often form during underway-
ter eruptions — floated to the surface and travelled for hun-
dreds of kilometres. But researchers had little information
about the scale and nature of the eruption, Jonas Preine, a
marine geophysicist at the University of Hamburg in Ger-
many, said in December at a meeting of the American Geo-
physical Union in San Francisco. With the JOIDES Resolution,
he said, the team aimed to “solve a historic mystery and find
a lost eruption”.

The JOIDES Resolution drill ship in Santorini. Credit:
Thomas Ronge/IODP

The researchers did this by comparing rocks drilled during
the expedition with information about the layering in the
rocks beneath Santorini that comes from studies of seismic
waves passing beneath the island. Preine and his colleagues
concluded that they had indeed found widespread evidence
of an eruption in ad 7262.

“The 726 eruption has always been used as a worst-case sce-
nario” for a modern eruption at Santorini, says Druitt.
“What's interesting is, the worst-case scenario has just in-
creased in magnitude quite a lot.” Among other things, Pre-
ine’s team found that the material from the ad 726 eruption
is crumbly, meaning that a future eruption could destabilize
that layer and lead to greater chances of underwater land-
slides, which could trigger tsunamis.

The ocean-drilling expedition has added important chapters
to the scientific understanding of Santorini, says Emilie Hooft,
a geophysicist at the University of Oregon in Eugene, who did
not go on the expedition but who has been working to map
the magma chambers beneath Santorini and Kolumbo32. “The
history of the volcano was perceived to be so well known from
all the work that was done on land,” she says. And yet

“there’s actually a lot to be discovered about the interaction
with the eruptive system and the marine environment” —
such as how those crumbly layers formed during the under-
water eruption in ad 726.

Greek authorities regularly monitor geological activity at San-
torini, by tracking earthquakes, movement of the ground and
other changes. The JOIDES Resolution expedition was a high-
profile chance to inform residents about the volcano’s haz-
ards, says Nomikou, who was born and raised on the is-land.
She gave talks and virtual tours to school groups about how
researchers are monitoring Santorini and neighbouring vol-
canoes. “There is no need for panic,” she says.

Although magma continues to pool beneath Santorini, it also
leaks out in minor eruptions such as those in the 1920s
through to the 1940s that created small lava flows on unin-
habited islands. The magma leakage takes some of the pres-
sure off the system, Druitt says. Still, in 2011 and 2012, a
months-long period of small earthquakes and ground shifts
rattled Santorini, frightening the public and triggering emer-
gency authorities to research evacuation scenarios. And the
growing understanding of the threat of submarine eruptions
means that researchers need to keep a particular eye on Ko-
lumbo. Its crater floor is around 500 metres below sea level
but the rim is around 20 metres beneath the waves.

Kolumbo’s last eruption, in 1650, generated poisonous gases
that killed around 70 people and many animals on Santorini.
But Kolumbo is now monitored better than ever; over the
past year, Nomikou has led an effort to install geochemical,
seismic and other instruments on the sea floor around the
volcano?. Early results show that Kolumbo has more than 300
active volcanic chimneys that spew carbon dioxide into the
surrounding

“It's a very toxic environment,” says Nomikou. And that’s
why she spends so much time educating people on Santorini
about its unique risks: “They need to know that they are liv-
ing in an active volcano.”

Nature 626, 252-253 (2024) doi:
https://doi.org/10.1038/d41586-024-00326-
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New study revises the origin of continents with-
out the need for plate tectonics

A group of geoscientists have recently challenged the
conventional understanding of continental formation
by presenting evidence that the origins of continents
can be explained by internal geological forces alone,
without initiating plate tectonics. The study highlights
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the role of oceanic plateaus in the early Earth’s crustal
development.

(Image credit: UBC)

A new study published last month reveals a revised narrative
on how continents formed, focusing on internal forces within
Earth’s crust rather than the onset of plate tectonics. The
findings, reported in Nature Communications, suggest that
the continents’ development stemmed from geological pro-
cesses within oceanic plateaus during Earth’s nascent stages.

The research, spearheaded by Dr. Matthijs Smit and his team
at the University of British Columbia, delves into the enigma
of the Archean Eon’s continental crust formation, which
spanned from 4 billion to 2.5 billion years ago.

The study’s focus on the unique composition of tonalite,
trondhjemite, and granodiorite (TTG) granitoid rocks, crucial
to the early crust, led to a breakthrough in understanding
their origin. By examining trace elements in these rocks, the
researchers traced the TTG magmas back to their likely
source, a type of gabbro, shedding light on the initial stages
of continental crust formation.

Dr. Smit’s remarks underline the ubiquity of such rocks, hu-
morously noting that many kitchen countertops are made
from the same material pivotal in crafting our modern conti-
nents. The study further illustrates that regions across North
America, including vast areas of Canada, are composed of
this ancient Archean crust, primarily formed from TTGs and
their evolutionary granite counterparts.

Presenting a simple yet compelling model, the UBC research-
ers propose that the continental crust’s evolution was a nat-
ural outcome of the slow burial, thickening, and melting of
precursor crust resembling oceanic plateaus. This process led
to the creation of TTGs, which played a critical role in the
continents’ enduring stability and expansion.

By establishing an “intra-crustal” mechanism for the for-
mation of TTGs, the study challenges the long-held belief that
these granitoid rocks originated in Earth’s first subduction
zones, marking the beginning of plate tectonics. This new un-
derstanding not only addresses the “chicken-and-egg” di-
lemma of whether plate tectonics or TTG magmatism came
first but also negates the necessity for other mechanisms,
like meteorite impacts, in explaining continental growth.

References:

! Archaean continental crust formed from mafic cumulates -
Smit, M.A., Musiyachenko, K.A. & Goumans, J. - Nat Com-
mun 15, 692 (2024). https://doi.org/10.1038/s41467-024-
44849-4 - OPEN ACCESS

2 Researchers uncover source rocks of the first real continents
- University of British Columbia - January 31, 2024

(THE WATCHERS, Wednesday, February 7, 2024,
https://watchers.news/2024/02/07/new-study-revises-the-
origin-of-continents-without-the-need-for-plate-tectonics)
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Archaean continental crust formed from mafic
cumulates

Matthijs A. Smit, Kira A. Musiyachenko & Jeroen Gou-
mans

Abstract

Large swaths of juvenile crust with tonalite-trondhjemite-
granodiorite (TTG) composition were added to the continen-
tal crust from about 3.5 billion years ago. Although TTG mag-
matism marked a pivotal step in early crustal growth and
cratonisation, the petrogenetic processes, tectonic setting
and sources of TTGs are not well known. Here, we investigate
the composition and petrogenesis of Archaean TTGs using
high field-strength-element systematics. The Nb concentra-
tions and Ti anomalies of TTGs show the overwhelming ef-
fects of amphibole and plagioclase fractionation and permit
constraints on the composition of primary TTG melts. These
melts are relatively incompatible element-poor and charac-
terised by variably high La/Sm, Sm/Yb and Sr/Y, and positive
Eu anomalies. Differences in these parameters are not indic-
ative of melting depth, but instead track differences in the
degree of melting and fractional crystallisation. Primary TTGs
formed by the melting of rutile- and garnet-bearing plagio-
clase-cumulate rocks that resided in proto-continental roots.
The partial melting of these rocks is part of a causal chain
that links TTG magmatism to the formation of sanukitoids
and K-rich granites. Together, these processes explain the
growth and differentiation of the continental crust during the
Archaean without requiring external forcing such as meteor-
ite impact or the start of global plate tectonics.

Nature Communications volume 15, Article number: 692
(2024),

https://www.nature.com/articles/s41467-024-44849-4
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Stromatolites

The Stromatolites in Shark Bay, Australia. The stromatolites
are about 2 billion years old and are the oldest living organ-
isms on the planet. (Credit: Tourism WA).

” Geomorphological Features

Stromatolites or stromatoliths (from Ancient Greek oTp®-
pa, 'layer, stratum', and AiBog 'rock') are layered sedimen-
tary formations (microbialite) that are created mainly by
photosynthetic microorganisms such as cyanobacteria, sul-
fate-reducing bacteria, and Pseudomonadota (formerly pro-
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teobacteria). These microorganisms produce adhesive com-
pounds that cement sand and other rocky materials to form
mineral "microbial mats". In turn, these mats build up layer
by layer, growing gradually over time. This process gener-
ates the characteristic lamination of stromatolites, a feature
that is hard to interpret, in terms of its temporal and envi-
ronmental significance. Different styles of stromatolite lami-
nation have been described, which can be studied through
microscopic and mathematical methods. A stromatolite may
grow to a meter or more. Fossilized stromatolites provide im-
portant records of some of the most ancient life. As of the
Holocene, living forms are rare. https://en.wikipe-
dia.org/wiki/Stromatolite.

Stromatolite | Fossilized, Microbial Mats | Britannica

TA NEA THZ EEEEI'M - Ap. 184 - ®EBPOYAPIOZ 2024 ZgAida 29


https://en.wikipedia.org/wiki/Stromatolite
https://en.wikipedia.org/wiki/Stromatolite
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.britannica.com%2Fscience%2Fstromatolite&psig=AOvVaw2fLS82_lLG_lZwYgLSx9fW&ust=1710061550893000&source=images&cd=vfe&opi=89978449&ved=0CBUQjhxqFwoTCIC4vpbr5oQDFQAAAAAdAAAAABAE
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.britannica.com%2Fscience%2Fstromatolite&psig=AOvVaw2fLS82_lLG_lZwYgLSx9fW&ust=1710061550893000&source=images&cd=vfe&opi=89978449&ved=0CBUQjhxqFwoTCIC4vpbr5oQDFQAAAAAdAAAAABAE

ENAIA®EPONTA -
NMEPIBAAAON

Gravitricity weighs up one of Europe’s deepest
mines

Scotland’s Gravitricity is set to deploy its underground energy
storage technology at Pyhdsalmi Mine in central Finland, Eu-
rope’s deepest zinc and copper mine.

The Pyhasalmi mine tower in winter - Gravitricity

Located about 450km north of the Finnish capital Helsinki,
the Pyhasalmi Mine extends 1,444m below the Earth. With
mine operations at Pyhasalmi winding down, the local com-
munity set up a development company to explore redevelop-
ment projects around the mine’s infrastructure, including en-
ergy storage.

Gravitricity is set to deploy its GraviStore energy storage
technology in a 530m deep auxiliary shaft. GraviStore can
utilise off-peak electricity by raising heavy weights in the
mine shaft, releasing the energy back on to the grid during
high demand by lowering the weights. It's claimed the 2MW
scheme at Pyhdsalmi will provide grid balancing services to
the Finnish network.

“This project will demonstrate at full scale how our technol-
ogy can offer reliable long life energy storage that can cap-
ture and store energy during periods of low demand and re-
lease it rapidly when required,” said Martin Wright, Grav-
itricity executive chairman.

“This full-scale project will provide a pathway to other com-
mercial projects and allow our solution to be embedded into
mine decommissioning activities, offering a potential future
for mines approaching the end of their original service life.

“It will also provide vital new low carbon jobs in an area which
has suffered significantly from the end of traditional mining
operations.”

Mining ended at Pyhasalmi in August 2022. The mine was the
area’s biggest employer and its closure led to a loss of over
600 direct and indirect jobs. Alongside the GraviStore pro-
ject, the local development company - Callio Pyhajarvi - is
also exploring several other initiatives at the mine, including
solar farms, technology startups, mining technology testing
facilities and an underground 5G network.

“We can take advantage of the best of the region’s electricity
grid and transformation of the energy market,” said Callio
Pyhajarvi's CEO, Henrik Kiviniemi. “It is also very attractive
to take advantage of these opportunities for energy-intensive

industry to be located here utilising also the good logistical
location of Pyhajarvi.

“Our industrial park can provide an excellent framework for
electricity-intensive operators in the future, like Gravitricity,
who can utilise the infrastructure and local know-how coming
vacant from mining operations.”

(THE ENGINEER, 05 Feb 2024, https://www.theengi-
neer.co.uk/content/news/gravitricity-weighs-up-one-of-eu-
rope-s-deepest-mines)

Gravitricity and Arup look underground for hy-
drogen storage

Gravitricity and Arup have secured £300,000 in government
funding to study the feasibility of storing hydrogen in pur-
pose-built underground shafts.
S

1SHAFT, 3 USES +© #

Gravitricity

Edinburgh-based Gravitricity and Arup will collaborate on de-
livering a complete system design and commercial feasibility
report for the idea, as well as identifying a potential site for
their underground hydrogen store. The design will also in-
clude integration with gravity energy storage and inter-sea-
sonal heat.

Gravitricity and Arup have been awarded £299,985 in Phase
1 of the Department of Business Energy & Industrial Strategy
(BEIS) Low Carbon Hydrogen Supply 2 [HySupply 2] Compe-
tition.

If successful, the project could be selected to enter Phase 2,
where the partners would build a scale demonstrator in the
UK. This would involve sinking a concrete lined vertical un-
derground shaft with a domed cap to create a demonstration
pressurised hydrogen storage vessel.

In a statement, Sally Molyneux, Gravitricity’s hydrogen and
thermal storage lead, said: “If green hydrogen is to become
a mass market fuel of the future - for example for providing
heat to industry or powering heavy vehicles - then we need
to find ways to store it safely and in large quantities close to
where it is needed.

“Storing hydrogen in underground shafts is intrinsically safer
and less obtrusive than above ground options and is a solu-
tion that does not require unique geology such as salt cav-
erns. We believe Gravitricity’s innovation is a scalable storage
method which is cost effective, extremely durable, and can
be implemented everywhere.”

Longer term, the partners believe the shafts can also be used
for fast response electricity storage, using Gravitricity’s solid
weight technology which raises and lowers heavy weights in
a shaft.
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In addition, the shaft’s gastight lining will in future incorpo-
rate heat exchangers for inter-seasonal heat storage. Adding
heat exchangers to the shaft lining would create a very large
ground source capable of feeding a network of heat pumps in
the surrounding area.

Last summer Gravitricity commissioned and operated a grid-
connected 250kW demonstrator in Leith, Edinburgh, and now
plan to build a full-scale project in a decommissioned mine
shaft in mainland Europe.

(THE ENGINEERS, 23 May 2022, https://www.theengi-
neer.co.uk/content/news/gravitricity-and-arup-look-under-
ground-for-hydrogen-storage-1)
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ENAIA®EPONTA -
AOIMNA

O ChatGPT Aée1 0,71 Aé€l, aAAd... £XElI KaAl TO
«Tvwoi1 ocautTov>»!

Mag €xel «ZaAigel» Tov TeAeuTaio kaipo n «TexvnTA Nonpo-
auvn» (TN) (ayyAika: Artificial Intelligence, AI), To0O,
nou diveral n evTunwaon OTI €xel yivel poda kal xpnaoligonolsital
nia o 0pog yia AOYoug evTunwaolacpou (n.x. diapnuioTikoUug)
€ITE MPOKEITAl yia Tn owaoTn €vvola &iTe oxI (KAt oav To
«DNA>», nou... KUKAOPOPEiI EUpEWG Ta TEAeUTaia xpovia...).

Edw B8a aoxoAnBoUpe yia Aiyo JE TO GUYKEKPIMEVO AOYIGHIKO
NG eTaipeiag OpenAl pe 1o dvopa ChatGPT nou - wg KUpio
ovopa - napapével ChatGPT kal oTa eAAnvika. =Tn ogAida 4
Tou napovTog GUAAou (otn Fwvid Tou FEXY) €xoupe avTipe-
Twnigel kal To npoonyopiko chat GPT (ue neld apxiko €) nou
gival guvTopopop®n n onoia anodidel To NANCIECTEPO YEVOG
NG €vvolag yia To onoio To MEZY £xel uloBetroel TNV 1000U-
vapia 6pwv:

chat generative pretrained transformer, chat GPT <
OUVOMIAIOKOG YEVETIKOG NPOKATAPTIOHEVOG HETAOCXN-
HATIOTRG, cuvolIAlakdG GPT, GPT cuvopiAiag

O ChatGPT Aoinodv cival évag chat GPT (dnAadn £vag ouv-
OHIAIOKOG YEVETIKOG NMPOKATAPTIOHEVOG METACXNHATI-
OTAG TNG eTalpeiag OpenAl. Eival éva Aoyiopikd nou BaaileTal
otnv TN Kal ynopei kavevag va «ouvouiAgi» padi Tou Kai va
Tou B£Tel d1IAPOPA EpWTAKATA, OTA oMnoia anavTa Pe KaTanin-
KTIKA TaxuTtnTa. H kUpia yA@ooa Tou gival Ta ayyAika, aAAd
dExeTal EPWTAOEIC Kal anavTdel Kal o€ AAAEC YAWOOEG. =Ta
eAANVIKG OXI akOua TOoOo KaAd.

AC TOU KAVOUWE, Aoinov, pia np®wTn gpwtnon. Na pag dwasl
g€vav oUVTOMO Kal NePIEKTIKO opiopd TnG TexvnTng Nonpo-
ouvng (TN).

Ep. Can you give me a concise definition of the concept "Ar-
tificial Intelligence" ?

An. Certainly! Artificial Intelligence (AI) refers to the devel-
opment of computer systems that can perform tasks
that typically require human intelligence. These tasks
include learning, reasoning, problem-solving, percep-
tion, language understanding, and decision-making. Al
aims to create machines that can simulate human cog-
nitive functions and potentially exhibit capabilities such
as self-learning and adaptation.

Auo npdogaTol opigpoi Tou AleBvoug OpyaviopoU Tunonoin-
ong (ISO) kai Tng AieBvoucg HAekTpoTexVIkNG EniTponng (IEC),
via Tnv TN, ival, w¢ kKAadog:

artificial intelligence, AI

discipline concerned with the building of computer sys-
tems that perform tasks requiring intelligence when
performed by humans

ISO/IEC 39794-16:2021(en), 3.6

Kal w¢ 1IkavoTNTa CUCTAHATOG:

artificial intelligence, AI

capability of an engineered system to acquire, process
and apply knowledge and skills
ISO/IEC TR 29119-11:2020(en), 3.1.13

'‘QoTe, pe Tov O6po TexvnT Nonpoouvn (TN) anodidovTal
dU0 €VVOoIEG: aPEVOG O TOPEAG TNG EMICTNAKNG NOU PEAETA Kal

AOXOAEITAl JE TNV KATAOKEUN CUCTNHATWV UMOAOYIOT®V Mou
emTeAoUV £pya Ta onoia anaitolv vonuooUvn 0Tav eKTeEAOUV-
Tal and avbpwnoug Kal aQpeTEPOU N IKAVOTNTA EVOG KATAOKEU -
aopéVOU OUCTNHATOG va anokTd, va enegepyddeTal kai va Q-
apuolel yvwoelg kal OeEI0TNTEG.

1oV 0pIopo nou £dwaoe o ChatGPT sunAékovTal kai ol dUo
€VVOIEG" aPevog avaAletal neploodTepo n TN w¢g 1kavoTnTa
OUCTANATOG: wabnon, Aoyikn, eniAuon npoBAnudTwv, avtiAn-
wn, Karavonon g yAwooag kai Anwn ano@doewyv Kal apeTe-
pou n TN w¢ kKAGdo¢ anookonei oTn dnuioupyia UNXavav nou
MnopoUVv va nNpoCopoINVOUV avlpwnIVEG YVWOIAKEG AEITOUp-
Yieg kar duvnTikA va gPeavifouv 1IKavoTnTeg ONWG auToud-
6non ka1 npooapuoyn. AG ToUu KAGVOUNE GAAN Wia epwTnon.

Ep. Give me, please, a concise definition of the concept
"Generative Pretrained Transformer (GPT)" !

An. Certainly! The Generative Pretrained Transformer (GPT)
is a type of artificial intelligence language model that
belongs to the transformer architecture. It is "pre-
trained" by exposing it to a vast amount of diverse data,
allowing it to learn the patterns and structures of lan-
guage. The term "generative" indicates its ability to
generate coherent and contextually relevant text based
on the input it receives. GPT has been widely used for
various natural language processing tasks, including
text completion, summarization, translation, and ques-
tion-answering.

'Eva «yAwooIkO povTeEAo» gival, Aoindv, o GPT, nou To £Xouv
npo-KatapTioesl £podialovTac To e €vav TePAaTIo Oyko dedo-
MEVWV Kal S10AoKoVTAG TO OAEG TIC JOMEG Kal TIG OXNUATOMOpP-
(&G TNG YAWOOAG, TO 0Moio UMNopei va napayel KEIPNEVO JE GUV-
OXA Kal OUYKEIYEVIKN auvagela (avaAuel kal npooappdleral
OTO OUYKEipevo). 'Ogo via Tov chat GPT, auTtog sival «gEeidi-
KEUPEVOG» YIa CUVOMIAia. Kal Twpa pia coBapr oguvopiAia pe
Tov ChatGPT:

Ep. While an answer of machine translation needs post-ed-
iting by a human translator in order to be verified or
validated, what is needed by an answer of yours for
such a verification or validation?

An. Validating or verifying the accuracy of an answer gen-
erated by a machine like mine (GPT-3) typically involves
a similar process to post-editing machine translation,
but with some key differences. Here's what you would
typically need to do to verify or validate an answer gen-
erated by me:

Contextual Understanding: Ensure that the answer
accurately reflects the context and intent of the ques-
tion. This might involve assessing whether the response
directly addresses the query and provides relevant in-
formation

Fact-Checking: Verify the factual accuracy of the in-
formation provided in the answer. Cross-reference the
content with reliable sources to confirm its correctness.

Coherence and Consistency: Assess the overall co-
herence and logical flow of the response. Ensure that
the answer makes sense and does not contradict itself
within the provided text.

Relevance: Check if the response is relevant to the
topic and question at hand. Irrelevant or off-topic infor-
mation should be flagged.

Tone and Style: Ensure that the answer aligns with the
desired tone, style, or level of formality. Adapt the re-
sponse if necessary to match the intended audience or
purpose.

Ethical Considerations: Evaluate the response for any
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Ep.

ethical concerns, such as biased or inappropriate con-
tent. Correct or filter out any content that may be of-
fensive or harmful.

Language Quality: Check for proper grammar,
spelling, and syntax. Fix any linguistic errors that may
be present in the response.

Source Attribution: If the answer includes information
from specific sources, ensure that proper attribution is
provided, and citations are accurate.

Contextual Completion: Ensure that the response
doesn't end abruptly and provides a well-rounded an-
swer to the question.

Feedback Loop: Provide feedback on the response to
the AI model. This feedback can help improve the qual-
ity of future responses by fine-tuning the model's train-
ing data.

It's important to note that while machine-generated re-
sponses can be valuable starting points, they often re-
quire human oversight and verification, especially for
critical or complex tasks. The level of scrutiny and vali-
dation needed may vary depending on the specific ap-
plication and the importance of the information being
conveyed.

Mnopeig va Jou neig Ta napandvw oTa eAANVIKA;

duaoika! MNa va enaAnBelosTe | va ENIKUPWOETE TNV a-
KpiBela piag anavrtnong nou dnuioupynebnke ano éva un-
xavnua onwc 1o d1k6 pou (GPT-3), Tunika XpelaleoTe
£va napopolo diadikacial pe Tn PETA-ENeEepyaoia pnxa-
VIKAG HETAQPAoNC, AAAG UE OPIOUEVEG BAaIKEC SIAPOPEC.
Edw €ival TI Ba npEnel va KAVETE TUMIKA Yia va enain-
BelioeTE | va EMNIKUPWOETE YId anavrnon nou dnuioup-
ynenke ano peva:

Karavonon tou Zup@povikoU MAaiciou: BeBaiw-
BeiTe OTI N andvTnon avTavakAd pe akpiBeia To nAaiocio
Kal TNV npoBean ThG EpWTNONG. AUTO UNopEi va nepIAap-
Bavel Tnv a&loAdynon €dv n anavtnon avTigeTwnilel a-
HECO TO EPWTNMA KAl NAPEXEI OXETIKEG MANPOPOPIEG.

'EAEYXOG TWV ZTOIXEiI®V: EnaAnbeloTe TNV yvnoidTnTa
TWV NANPOPOPIWYV NMOU NApEXOVTAl oTNV anavrnon. Zuy-
KPIVETE TO NEPIEXOUEVO HE a&IdNIOTEG NNYEC yia va €ni-
BeBaiwaoeTe TNV 0pOOTNTA TOU.

Zuvénela kal Zuvagela: AEoAOyNOTE Tn OCUVOAIKN
guvagela kal Tnv Aoyikn porn Tng anavrtnong. Befaiw-
B¢eiTe OTI N andvTnon €ival GUVEKTIKNA Kal Oev avTIKPOUEI
TOV €aUTO TNG EVTOC TOU NAPEXOMEVOU KEIPMEVOU.

EXeTIKOTNTA: EAEYETE av n andvTnon €ival OXeTIKN WE -
To B€Pa Kal To epwTNUA. MNpEnel va ava@EpeTe TUXOV a-
OXETECG I EKTOC BENATOC NANPOPOPIEC.

Y@n kai ZTuA: BeBaiwbeite 0TI N andvTnon CUPHOPO®-
VETAl JE TOV €NIBUPNTO TOVO, OTUA i eninedo TunmikOTN-
Tag. MNpooapudoTe TNV andvtnon €av andiTeital yia va
TaIPIAEEl HE TO AVAUEVOHEVO KOIVO ) OKOMO.

HOIkEG SkEWeIG: AEloAoynaoTe TNV andvtnon yia evoe-
XOMEVEG NBIKEC avNOUXIEG, ONWC NPOKATAANWEIG N aka-
TAAANAO nepiexdpuevo. AlopbwaTe 1 anokOWTe onolodn-
NoTE NEPIEXOUEVO MOU €VOEXETAI va €ival NPOOBANTIKO N
empBAaBeg.

MoidTnTa TnG NAmooag: EAEyETe TN OWOTH ypappa-
TIKr, opBoypapia kal cuvTagn. AlopbwaoTe onoladninoTe
YAwaoaoikd Aadn nou evdExeTal va undpxouv oTnv anav-
Tnon.

Ep.

An.

Avagopa ornv Mnyn: Eav n andavrnon nepiAappavel
NANPOPOPIEG and CUYKEKPIPEVEG NNYEG, BeRalwBeiTe OTI
napexeTal n KatdAAnAn avagopd kai ol Napanouneg ei-
val akpipeic.

ZUpnAnpWHATIKOTNTA OTO ZUupPpPovike MMAaicio:
BeBaiwBeite 0TI N andavtnon dev TeAgiwvel andTopa Kai
napéxel Yia OAOKANPWHEVN anavTnon oTo EpWTNHA.

KuUkAog AvaTpo@odoTnongG: MapéxeTe
avaTpo@odoTnon oTo HOVTEAO TNG TEXVNTAG vonuoouvng
OXETIKA ME TNV anavrtnon. AuTi n avarpoeodoTnon
unopei va BonBnoel otn BeATiwon TnG MoldTNTAG TwvV
MEANOVTIK®V — anaviioewv He Tnv  puBuIon TV
dedopEVWV eknaideuang ToU HOVTEAOU.

Eival onuavTikd va onueEiwosTe OTI, EV® Ol Anavtnoeig
nou OdnuioupyolvTal and pnNxaveég unopolUv va
anoteAolV  noAUTIMAG  a@eTnpia, ouxva anairouv
avBponivn eniBAewn kal enaAnBeucn, 1diaiTepa yia
KPIioIMEG 1 noAUnAokeg epyaaieg. O BaBuog niBAewng
Kal enaAnBeucng mnou anaiTeital pnopei va dlapeEpel
avaloya PE Tn GUYKEKPIMEVN EQAPUOYH Kdl Th onuaaia
TWV NAPEXOUEVWV NANPOPOPIDV.

"éva napopoio diadikacia" > "uia napopola diadikaaia"
"ueTa-enekepyaaia” > "perenipéreia”

"Supgpovikou MAaigiou" > "Suykeipyévou"

"avTavakAd pe akpiBeia To nAaioio kal Tnv nposon" >
"avTanokpiveTal U akpiBela OTO GUYKEIPEVO Kal oThV
npobeon"

"avTikpousl" > "avTipaokel"

"Yon kai STuA" > "Tovog kal U@og"
"SUMNANPWHATIKOTATA OTO SUNPPOVIKO MAaigio" >
"SUYKEIPEVIKA NAnpoTnTa"

"noAUTIPG apeTnpia” > "noAUTIUN ageTnpia”

OpBoypaIkeéG Kal YPAPHaTIKEG 310pOWOEIG MOU NPOTE-
vaTe sival cwoTes. Ed® eival n dlopbwueEvn €kdoaon Tou
KEINEVOU:

1. "uia napopoia diadikaaia"

2. "ueTenipgreia”

3. "Suykeipevou"

4. "avTanokpiveTal YE akpifela OTO CUYKEIPEVO KAl OTNV
npobeon"

5. "avTipdoker"

6. "Tovog kal ugpog"

7. "SUyKeIgevikn nAnpoTnTa”

8. "noAUTIUN ageTnpia"

EuxapioTw yia Tig diopBwaelg!

TA NEA THZ EEEEI'M - Ag

1 Me KIiTPIVO Xpwua €nionUEI®vVOVTal AEEEIC 1 PPACEIC Mou
€ival YAWOOIKEG «aoToxiec» oTnV €AANVIKN anavtnon Tou
ChatGPT, evw e Tipkoudl xpwua enionuei®@vovTal Kanoia
onuEia yia va TovioTouv.

Mepikd ouhnePAoUATa anod auTn Tn GuvouiAia.

O ChatGPT:

1.

. 184 - PEBPOYAPIOZ 2024

AnavTtael TaxuTarta kal anTtaiora oTn... UNTPIKN TOu
yAwooa (Ta ayyAika). STa eAAnVIKa: oxI anTtaiotd, aAAda
emdéxeral dlopBwOoeEIC Kal HAAloTa... euxaploTei yI’
auTeg!

'Exel unooTei €101k NPOKATAPTION HE €vav TEPACTIO OYKO
YAwOOIKwV 0edOUEVWY, WOTE va HMNOPEl va avaAuel Kai
va ouvdUAlel CUYKEIMEVIKEG NANPOYPOPIEG KAl va Napayel
Keieva anavtnoewyv o NANBwpa pn NpooxediaoUEVWV
EPWTNOEWV.
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3. A&oloywvTtag o idlog TNV aAnBeia kal ykupoTNTd TWV
anavTioswv Tou, anapiBuei 9 eveépyeleg Nou npénel va
KAVElI 0 XpNOTNG-CUVOUIANTAG ToU yia va enainBeloel iy
va eNIKUPWOEl TNV aKpiBeId TwV anavtnoewy Tou.

4. 310 TENOG, TOVilEl OTI <«EVW Ol anavrnioeiG rnou
dnuioupyouUvTal anod KnNxaveég Mopouv va aroTeAouv
noAuTiun  agetTnpia, ouxva anaitouv avlpwnivn
eniAewn kai enaAnBeuon, 101QITEPA yIa KPIOIUEG 1
MOAUNAOKEG EpyaAcieg...».

'Onw¢ Qaiveral anod TIC anavTroei§ nou pag €dwoe, o ChatGPT
£xel To «M'vwBI oautov»! Kai, apol pnTa pag To Agsl auTog,
€JEIC KaAd €ival va Tov MICTEWOUNE Kal va PNV «nNdipvoupe
TOIG WETPNTOIG» TIG anNavThoelG Tou, dAAd va TIG eAEYXOUME
ONwg To NpoTeivel o idIog. MNpoownikd, aTo 4. Ba napgA&ina To
«OuUXVa»...

K.B.
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Principles of Chaos Engineering

Chaos Engineering is the discipline of experimenting on a sys-
tem in order to build confidence in the system’s capability to
withstand turbulent conditions in production.

Advances in large-scale, distributed software systems are
changing the game for software engineering. As an industry,
we are quick to adopt practices that increase flexibility of de-
velopment and velocity of deployment. An urgent question
follows on the heels of these benefits: How much confidence
we can have in the complex systems that we put into pro-
duction?

Even when all of the individual services in a distributed sys-
tem are functioning properly, the interactions between those
services can cause unpredictable outcomes. Unpredictable
outcomes, compounded by rare but disruptive real-world
events that affect production environments, make these dis-
tributed systems inherently chaotic.

We need to identify weaknesses before they manifest in sys-
tem-wide, aberrant behaviors. Systemic weaknesses could
take the form of: improper fallback settings when a service
is unavailable; retry storms from improperly tuned timeouts;
outages when a downstream dependency receives too much
traffic; cascading failures when a single point of failure
crashes; etc. We must address the most significant weak-
nesses proactively, before they affect our customers in pro-
duction. We need a way to manage the chaos inherent in
these systems, take advantage of increasing flexibility and
velocity, and have confidence in our production deployments
despite the complexity that they represent.

An empirical, systems-based approach addresses the chaos
in distributed systems at scale and builds confidence in the
ability of those systems to withstand realistic conditions. We
learn about the behavior of a distributed system by observing
it during a controlled experiment. We call this Chaos Engi-
neering.

CHAOS IN PRACTICE

To specifically address the uncertainty of distributed systems
at scale, Chaos Engineering can be thought of as the facilita-
tion of experiments to uncover systemic weaknesses. These
experiments follow four steps:

1. Start by defining ‘steady state’ as some measurable out-
put of a system that indicates normal behavior.

2. Hypothesize that this steady state will continue in both
the control group and the experimental group.

3. Introduce variables that reflect real world events like
servers that crash, hard drives that malfunction, network
connections that are severed, etc.

4. Try to disprove the hypothesis by looking for a difference
in steady state between the control group and the exper-
imental group.

The harder it is to disrupt the steady state, the more confi-
dence we have in the behavior of the system. If a weakness
is uncovered, we now have a target for improvement before
that behavior manifests in the system at large.

ADVANCED PRINCIPLES

The following principles describe an ideal application of Chaos
Engineering, applied to the processes of experimentation de-
scribed above. The degree to which these principles are pur-
sued strongly correlates to the confidence we can have in a
distributed system at scale.

Build a Hypothesis around Steady State Behavior

Focus on the measurable output of a system, rather than in-
ternal attributes of the system. Measurements of that output
over a short period of time constitute a proxy for the system’s
steady state. The overall system’s throughput, error rates,
latency percentiles, etc. could all be metrics of interest rep-
resenting steady state behavior. By focusing on systemic be-
havior patterns during experiments, Chaos verifies that the
system does work, rather than trying to validate how it
works.

Vary Real-world Events

Chaos variables reflect real-world events. Prioritize events ei-
ther by potential impact or estimated frequency. Consider
events that correspond to hardware failures like servers dy-
ing, software failures like malformed responses, and non-fail-
ure events like a spike in traffic or a scaling event. Any event
capable of disrupting steady state is a potential variable in a
Chaos experiment.

Run Experiments in Production

Systems behave differently depending on environment and
traffic patterns. Since the behavior of utilization can change
at any time, sampling real traffic is the only way to reliably
capture the request path. To guarantee both authenticity of
the way in which the system is exercised and relevance to
the current deployed system, Chaos strongly prefers to ex-
periment directly on production traffic.

Automate Experiments to Run Continuously

Running experiments manually is labor-intensive and ulti-
mately unsustainable. Automate experiments and run them
continuously. Chaos Engineering builds automation into the
system to drive both orchestration and analysis.

Minimize Blast Radius

Experimenting in production has the potential to cause un-
necessary customer pain. While there must be an allowance
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for some short-term negative impact, it is the responsibility
and obligation of the Chaos Engineer to ensure the fallout
from experiments are minimized and contained.

Chaos Engineering is a powerful practice that is already
changing how software is designed and engineered at some
of the largest-scale operations in the world. Where other
practices address velocity and flexibility, Chaos specifically
tackles systemic uncertainty in these distributed systems.
The Principles of Chaos provide confidence to innovate
quickly at massive scales and give customers the high quality
experiences they deserve.

Join the ongoing discussion of the Principles of Chaos and
their application in the Chaos Community.

Last Update: 2019 March (https://principlesofchaos.org/)

(G- 48 -0

New Bridge collapse at the Dawan section of
the Enguang Expressway in China
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NEEZ EKAOZEIZ 2TI2
FEQTEXNIKEz
EMNIZTHMEZ

Y3poevepyeiaka ‘Epya -
TapiguThnpEeG - Ppaypara

XpuocavOou, BAaoiog
Mapkou, Iwavvng

Ydpoevepyeiaka Epya -
Tapieutnpeg - Ppdaypara

'Eva €pyo napaywyng udponAe-
KTPIKNG EVEPYEIAG €ival APKETA GUV-
0eT0, anoTeAoUNEVO KUPIWG ano Tig
KATwO! CUVIOTWOEG: TAMIEUTNPAG,
@paypa, €10IKEG dIaTAEEIC UDPOEVEPYEIQKWDV EPYWV.

Ol TAMIEUTAPEG ANOTEAOUV TO MPWTO KEPAAAIO TOU NAPOVTOG
ouyypauuartog. Aiveral éugaon otn diactacioAdynaon 1000 £-
VOG TAUIEUTAPA avaoxeong NANUPUPAg 600 Kal EVOG TAMIEUTA -
pa anoBnkeuong. H diaoTacioAdynon avagEperal TO00 OTh
XWPNTIKOTNTA TOU TAWIEUTAPA OCO Kal OTIG JIATAEEIC aTPAAEl-
ag Tou avTioToIXoU (pPpAyuaTog, NTOI OTOV EKXEINIGTH aOPAAEl-
ac Kal aTov eKKeVWTH nubuéva. Eniong, avapépovTal péBodol
BeEATIOTONOINONG, CUYKEKPIYEVA AVAAUTIKEG HEBODOI, Ol OMOIEG
nepIAaPBAavouv Tov ypappiko kai Tov duvapiko npoypaupari-
ouO, Kal YEBodol npocopoiwaong. H BeATioTonoinon a@opd T
MEYIOTOMOINON TOU OIKOVOMIKOU KEPJOUG anod Tn d1adeon Tou
vepoU OTOUG XPNOTEG ) TNV EAAXIOTONOINGN TWV UNIK®V Znui-
®v and nAnuuupeg. Népav TouTWy, divovTal YEBodol KTiPN-
ONG TNG €EATHIONG AMNO TOUG TAMIEUTNAPEG, TNG BEPUIKAG OTPW-
HMATWONG Kal TG NoldTNTAg Tou vepoU TwV TAMIEUTAPWY. TE-
Aog, €€gTaleTal To NPOBANHA TNG CUCCWPEUONG PEPTWV UAWV
0€ TAUIEUTNPEG Kal napouaialovTal TpONol avTIMETWNIONG TOU.

To 0eUTEPO KEPAAAIO TOU NAPOVTOG CUYYPANHATOG avaPEpe-
Tal gTov OXedIAOWO KAl OTNV KATAOKEUR XWHATIVWV Kal Al-
B0ppINTWV QpayuaTwyv. EIdIkOTEPA, YivETAl avapopd oTnyV a-
NaiToUHEVN YEWTEXVIKN €PEUVA KAl 0TA KATAAANAG UAIKG Ka-
TAOKEUNG Toug. MeplypagovTal Ta anapaitnTa (f evaAAakTi-
K@) METPa yia Tn BeATiwon Tou oxnuaTiopou Bepeliwong. Ka-
AunTovTal B€uata OXeTIKA PE Tov Oxediaopd Kal TNV KaTta-
OKEUN QIATPWV Kal oTpayyiotnpiov, Kabwg kal Tn pon vepou
JlapéCcOU XWHATIVWV (PPAyHATwV. 2TO ONMEio auTo yiveral
ava@opa aTov EAEYXO0 TNG EUCTABEIAC TWV PPAYHATWV Kal 0Ta
dlappdyuaTa oTeyavonoinong ano onAIoHEVO OKUPOJEUA Kal
ao@aATIKO OKUPOJENA. TO OUYKEKPINEVO KEPAAQIO KAEIVEI PE
TNV €vOpyavn napakoAouBbnon TnG CUHNEPIPOPAG TWV XWHA-
TIVOV Kal AIBoppInTwv epayhdaTtwy.

To TpiTO KEPAAQIO TOU NAPOVTOG CUYYPAUHUATOG avagEPETal
oTa @PAyuaTa okupodEPaToc. AnapiBuouvTal ol JUVAKEIC Nou
evepyoUvV 0Ta GpPAaypaTa oKUpodEPATOC, HE TOUG AVTIOTOIXOUG
TUNOUG. AKOAOUBEI 0 OTATIKOG UNOAOYIONOC TwV PpaypaTwv
BapuTNTag, TwV TOEWTWV PPAYHATWY, KABWCE Kal TWV avtnpl-
dWTWV PPaypaTwyv. TEAOG, HEAETWVTAI O EKXEINIOTEC AOQA-
A€1aC TWV PPaypaTwy, Kabwc Kal ol AEKAVEC Npepiac KaTavtn
TOV @PAyHATwV, and KATaoKEUAoTIKR Kal udpaulikn danoyn.
2TO TETAPTO KEPAAAIO avapEPovTal, KAt apXdag, YEVIKOTNTEG
nepi USPOEVEPYEIOKWV EYKATAOTACEWV. Ol HEAETWHEVEG €1DI-
KEG DIATAEEIG TV UDPOEVEPYEIAKWOYV EPYWV, HE ANWTEPO OKOMNO
Tn diaoTacioAdynon autwv, nepiAapBdavouv Tov nUpyo ava-
naiong, Tov aywyod nTwong, 6nou napouaialetal To Gpaivoue-

VO ToU UdpauAikoU MANYHATOG, TO ONEIPOEISEC KEAUPOG, TOV
udpoaTPORIAO Kal TOV aywyo €£050U Tou udpoaTPORIAOU.

(KaAAinog, Avoiktég Akadnpaikeég EkdoOoeIG.
https://dx.doi.org/10.57713/kallipos-373)
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GEO-TRENDS REVIEW

Issue #26 - February 2024
www.mygeoworld.com/geotrends/issues/26-febru-

ary-2024

100,103 paper downloads in 2023 for the ISSMGE In-
ternational Journal of Geoengineering Case Histories!

International Journal of Geoengineering Case Histories 21
Feb 2024

International Journal of GEoengineering Case Histories

ociety for Soil

#l Read More

ISSMGE Board Announces Open Access Requirement
for all its Publications ISSMGE 05 Feb 2024 Read More

PGS Workshop on Geotechnics of Dams and G.A.
Leonards Lecture by Prof. Jonathan Bray - Call for
Presentations Philippe L Bourdeau Seminar 04 Jan 2024

On behalf of the organizing committee, I am pleased to an-
nounce that the 2024 Purdue Geotechnical Society Workshop
and the 20th G.A. Leonards Lecture, an in-person event, will
take place on Friday, Ap... Read More

Treat yourself to 12 hours of "Learning how to learn”
ISSMGE 06 Feb 2024 Read More

Seeking PhD Supervisors for Research Proposal on Cli-

mate-Resilient Geotechnical Infrastructure Julien Baba-

rinde Koudoro news 20 Feb 2024

Seeking PhD Supervisors for Research Proposal on Climate-
Resilient Geotechnical Infrastructure Dear GeoWorld Com-
munity, I am Julien Babarindé KOUDORO, an experienced
civil engineer specializing... Read More

Cone Penetration Test (CPT) Geoengineer.org education
30 Jan 2024

Brand new education article on the CPT! This introduction to
the CPT is part of the book "P. K. Robertson, K. Cabal, Guide
To Cone Penetration Testing... Read More

Tailings and Impoundments Reflectance Index (TIRI)
John Steven Metzger news 14 Jan 2024
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Read More

Treat yourself to 12 hours of "Learning how to learn”
ISSMGE TC306 05 Feb 2024

Learning how to learn is a Coursera Massive Open Online
Course (MOOC) and one of the most popular MOOCs of all
times. As of Feb. 5, 2024, 3,704,657 students have enrolled.
The cou... Read More

Human fossils exposed in Stylida, Greece John
Manousakis news 19 Jan 2024

Read More

Geo-Engineers without Borders ISSMGE 18 Jan 2024

Read More

Potential $37 billion rare earth mineral deposit found
in Wyoming mine Geoengineer.org news 19 Dec 2023
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Read More

Different Types of Weathering Akram Jaffar Jan Erosion
19 Feb 2024

Weathering is the process by which rocks and minerals on
the Earth's surface break down into smaller particles over
time. There are two main types of weathering: mechanical
(physical) weathering a... Read More

12th International Conference on Scour and Erosion
(ICSE 12) - First Announcement ISSMGE TC213 26 Jan
2024

The First Announcement for the 12th International Confer-
ence on Scour and Erosion (ICSE-12) is now available Read
More

3-module virtual short course series on Geotechnical
Earthquake Engineering Dimitrios Zekkos news 08 Dec
2023

Six #UCBerkeley #Faculty (Jonathan Bray, Nicholas Sitar,
Adda Athanasopoulos-Zekkos, Robert Kayen, Norman Abra-
hamson and yours truly) are teaching a 3-module virtual
#short #course series on #Geotechn... Read More

Announcing the Publication of the 2024 USA & Canada
Special Edition Geotechnical Business Directory Ge-
oWorld

We have just published a special 2024 edition of the annual
Geotechnical Business Directory series with the support of
the International Society for Soil Mechanics and Geotechnical
Engineering (ISSMGE). The special edition highlights mem-
bers in the USA and Canada, showcasing... Read More

GeoWorld Mobile App Launched for Android & iOS
GeoWorld

& GeoWworld i

W mygecworldeom

GeoWorld is delighted to introduce the release of its new mo-
bile app, which is now accessible on both Android and iOS
devices. This latest development allows GeoWorld members
to interact with the network of 35,500+ geotechnical engi-
neers and 1,100+ companies and organizations... Read More

BIM workflow for new German high-speed railway line
Seequent, The Bentley Subsurface Company PLAXIS
/Leapfrog 23 Feb 2024

[e PLas 2p| 20 s
8 e

o 25042023

T2 ot Guek una Kotgen

Prof. Quick und Kollegen was commissioned by Deutsche
Bahn Netz AG to determine an optimal rail route option and
explore the geotechnical feasibility of tunnels while protect-
ing the... Read More

PLAXIS 2024.1 New release is out! Seequent, The Bent-
ley Subsurface Company PLAXIS 23 Feb 2024
EUR (A4

Gererd Renforcements e pe

Index Pelyarve chan

With PLAXIS 2024.1 users benefit from enhancements for
designing and reinforcing underground excavations, im-
provement in the connected geotechnical workflow and
modal analysis for offshore f... Read More
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Best Project Specialty Construction: Martin Marietta
Texas Quarry Highwall Stabilization GeoStabilization In-
ternational resource 23 Feb 2024

Photo courtesy GeoStabilization International This innovative
project, by GeoStabilization International, required stabiliz-
ing two areas of a quarry that were experiencing frequent
rockfal... Read More

Rocscience, Backed by TA, Expands Global Presence
with DIANA FEA Acquisition Rocscience resource 23 Feb
2024

A new milestone in our journey is here!

Rocscience Inc., a leading geotechnical software solutions
provider, in collaboration with global private equity firm TA
Associates (TA), proudly announces the acquisition of DI-
ANA... Read More

ISSMGE Interactive Technical Talk Episode 14 ISSMGE
TC202 20 Feb 2024

IITT Speakers - TC 202

Erol Tutumluer :
Abel Bliss Professor, University of Chathurl Arachchige Danlel Berro

Postdoctoral Research Associate  Geotechnical Products Sales Engineer
University of Technology Sydney  Bentley Systems

Tllinois

Editor-in-Chief, Transportation
Geotechnics

TC 202~ Transportation Geotechnics
(Immediate Past Chair)

Portsmouth and Shin:
Emeri ief Scientific Editor,

Transportation
Geotechnics (Vice Chair)

odelling , deep
round improvement,

Wide experience in Transportation Nuaner
Geotechnics. Intevests in characterization for  foundel

o of highway / airfield pavements and re. La fe wlape.
mitigation, socio~economic an fatiod irack geomorerials; laboratory testing, field resting,  geotechnics
network begocts. exglasering it hetis, and computer vision, swart - Numerical modelling
glacial soils, soil compaction, soil

nd Al applied 10 b

acceptabiliy for earthworking.
waste geomaterials

Read More

Landslides, debris flow, hazard and
risk

ssment, management and

ainable and connected transportation
infrastructure

Mine waste dam failure in Myanmar caught on video
Geoengineer.org news 06 Feb 2024

Read More

ISSMGE Interactive Technical Talk Episode 12: Physi-
cal Modelling in Geomechanics (TC104) ISSMGE TC104
12 Dec 2023

The twelfth episode of International Interactive Technical
Talk has just been launched and is supported by TC194. Prof.
Ioannis Anastasopoulos, Prof. Cristina Tsuha and Dr. Fed-
erico... Read More

FHWA initiatives on Sustainability Anand Jagadeesh Pup-
pala news 21 Jan 2024

I want to post the following for FHWA (USA)'s initiatives on
Sustainability and there are reports that may be available to
download if you are working in this field -
https://www.fhwa.dot.gov/pav... Read More

News and Information Circular - December 2023
ISSMGE 11 Dec 2023 Read More

4th webinar in the monthly webinar series "The future
of Infrastructure today!" on Friday 1st of March UC
Berkeley Center for Smart Infrastructure news 21 Feb 2024

Smart Int

LECTURE: ADVANCING
SUSTAINABILITY IN THE
GEOTECHNICAL INDUSTRY

Part of “The future of
Infrastructure today!”
UCBerkeley CSI
Webinar Series

= Innovation an

@ MAIN Klmberly PhD, PE, Senior Engineer
. d
SRt M artl n Sustainability, Keller

Friday March 1,2024
9:00-10:00am Pacific Standard Time

Register now

Read More
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Slide with recent major landslides events Dimitrios
Zekkos news 08 Jan 2024

Landslides are responsible for significant damage to
infrastructure, loss of life and loss of economic output

I English coastal 8  Coal train hits
town’s i 3 B landslide in New
households
evacuated after
landslide,
lovember 2023

Zealand and gets
partially derailed,
g October 2023

Landslide
disrupts
Metro-North
and Amtrak
rail services in
Westchester
County of New
York, October
2023

Landslide causes
large part of
Swedish motorway
to collapse
Sweden, September
2023 =

engineet

Indicative landslide events reported by Geoengineer.org in the last 3 months E‘EE.I?%‘]SY

Giving a presentation tomorrow at Northwestern University,
and thanks to Geoengineer.org was able to quickly put to-
gether the slide below with major landslides events that oc-
curred very recently. Than... Read More

BERKEL & COMPANY CONTRACTORS, INC.

CELEBRATING 56 YEARS OF SERVICE & COMMITMENT.

Influence the Geotechnical Confidence Index Results
for 2024 Q1! GeoWorld

Learn more

Lecture “Current and future challenges for computa-
tional geomechanics" Prof. Jidong Zhao

i | P
|
| =~ ISSMGE TC103 23 Jan 2024

On January 22, the TC103 supporting committee of JGS held
the TC103 seminar in Kyoto. The Lecture entitled Current and

TA NEA THZ EEEEI'M - Ap. 184 - ®EBPOYAPIOZ 2024

future challenges for computational geomechanics" was
given by... Read More

Deep Excavation Online Course Chang-Yu Ou news 01
Feb 2024 Read More

In Memoriam: James K. Mitchell, Sc.D, P.E., NAE, NAS,
Dist.M.ASCE ISSMGE 29 Dec 2023 Read More

SPTfoundation: Deterministic shallow foundation de-
sign using SPT data DCOdes news 21 Feb 2024

Read More

ISSMGE Interactive Technical Talk Episode 13: Labor-
atory Stress Strain Strength Testing of Geomaterials
(TC101) ISSMGE TC101 12 Jan 2024

The thirteenth episode of International Interactive Technical
Talk has just been launched and is supported by TC101. Prof.
David Airey, Prof. Irene Rocchi, Dr. David Reid and Prof. A...
Read More

PGS Workshop on Geotechnics of Dams Philippe L
Bourdeau news 04 Jan 2024

PGS Workshop on Geotechnics of Dams and the 20th G.A.
Leonards Lecture by Prof. Jonathan D. Bray, April 12, 2024...
Read More

Video shows the moment soil nail wall collapses in Co-
quitlam, Canada Geoengineer.org news 02 Dec 2023

Read More
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The 8th ERTC10 Webinar on the Second Generation of
Eurocode 7 - Ground improvement ISSMGE 11 Feb 2024

Read More

Sustainability updates from 2nd International Confer-
ence on Construction Resources for Environmentally
Sustainable Technologies ISSMGE TC307 - CREST2023
12 Feb 2024 Read More
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IGS NEWSLETTER - February 2024

Kukho@opnoe to IGS Newsletter Tng International Geosyn-
thetics Society pe Ta akdAouBa nepiexopeva:

Helping the world understand the appropriate value and use
of geosynthetics

www.geosyntheticssociety.org/newsletters

e Meet The Candidates For The Next IGS Council! READ
CANDIDATE BIOS

e New Features Coming To IGS Corporate Membership
READ MORE

e Enter GeoAmericas2024 Corporate Case Study Contest
READ MORE

e Sustainability eBook Now In Greek! READ MORE

e Save the Date! Reinforcement Workshop Coming To Bar-
celona In June READ MORE

e GEOANZ #2 Australasian Geosynthetics Conference READ
MORE

e Could Your Chapter Host GeoAmericas 2028? READ MORE

e IGS Hits 6,000 Followers On LinkedIn READ MORE

e IGS Corporate Member Profile: The Pietrucha Group

e Calendar of Events

o3 O

GEOSYNTHETICS
INTERNATIONAIL

| ce

www.icevirtuallibrary.com/toc/jgein/31/1
Editorial

Note of appreciation to paper reviewers, 31(1), pp. 1-2

Research Articles

CFD-DEM modeling of filtration through conventional and

conical geotextile filter systems, S. C. Ryoo, S. Erucar, T. M.
Evans, A. H. Aydilek, 31(1), pp. 3-17

Mechanical behaviour and stress-strain recovery characteris-

tics of expanded polypropylene, Z. Magsood, J. Koseki, H.
Kyokawa, 31(1), pp. 18-30

Hydration behavior of geosynthetic clay liner with polymer-
ized bentonite, X. Zhu, J. Chai, 31(1), pp. 31-41

Effect of closed and open system freeze-thaw cycles on

GMB-GCL interface transmissivity, R. K. Rowe, N. Martinez
Noboa, R. W. I. Brachman, 31(1), pp. 42-53

Upper-bound limit analysis of MSE walls subjected to strip
footing load, P. Xu, G. Yang, K. Hatami, T. Li, 31(1), pp. 54-
66

Experimental analysis of bearing capacity failure of geosyn-
thetic-reinforced soil walls, J. Derksen, M. Ziegler, R.

Fuentes, 31(1), pp. 67-93

Construction of geofoam block embankments atop existing

transportation _infrastructure, A. T. Ozer, E. Akinay,
31(1), pp. 94-112

Ceotextiles
and
Ceomembranes

www.sciencedirect.com/journal/geotextiles-and-ge-
omembranes/vol/51/issue/1
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