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The Earthquake of Oct. 30, 2020, M6.7
(11:51GMT) North of Samos Island (Greece):
Observed strong ground motion on Samos is-

land

The earthquake of October 30, 2020 11:51GMT, M6.7, (or
Mw7.0 according to EMSC-CSEM), took place in the sea be-
tween Samos island and western shores of Turkey, close to
Izmir region). (37.91N, 26.84E). The focal mechanism of the
mainshock was normal faulting with an almost E-W strike
(see Fig. 1). At Samos island two teenagers were killed and
several residents were injured, while according to preliminary
information there were victims and injured people in the city
of Izmir as well. As of late afternoon on the same day of the
event, the full picture of the damage extension was not yet
fully recorded.

The accelerograph station of ITSAK-EPPO installed at the
capital of Samos island with a station-to-epicenter distance
R~15km (see Fig.2), recorded ground motion with a horizon-
tal PGA=0.23g and strong ground motion duration ~7sec
(bracketed duration including ground acceleration =0.05g).
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Fig. 1. Epicenter and focal mechanism of the 30/10/2020
11:51 earthquake.

In Figs. 3, 4, 5 the recordings of the mainshock (3 compo-
nents) are presented. In Figs. 7, 8, 9 the corresponding ac-
celeration response spectra are shown. Higher spectral val-
ues of >0.4g are observed within the eigen-period window of
0.4sec<T<0.7sec. Such a period range according to seismic
code provisions in Greece, corresponds to medium rise build-
ings (say roughly between 4 to 7 storeys).

The shakemaps generated by ITSAK-EPPO (Fig. 6) demon-
strated high intensity values (>VI) to be expected both on
the northern part of the Samos island as well as on the west-
ern Turkey shore opposite the island.

Hereafter an effort to compare the observed response spec-
tra at the Samos (SMG1 station, at the Vathi town) with the
elastic design spectra of the EC8 and those of the national
Hellenic seismic codes is presented. Figure 7 shows the com-
parison of the 5%-damped elastic acceleration response
spectra between the earthquake record in Vathi, Samos and

the Greek Aseismic Code (EAK2003) for the horizontal com-
ponents of motion. For the code-specified spectra, those re-
ferring to soil type B and “I'"” are shown.

Fig. 2. Accelerograph station SMG1 installed on Samos is-
land (white triangle) and the epicenter of the mainshock
(yellow star). The city of Izmir is also shown.
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Fig. 4. Time histories of the vertical component.

The corresponding comparison for the EC8-based elastic re-
sponse spectra is shown in Figure 8 for soil type B and C. The
above selection was based solely on the Vs30 value (equal to
380 m/sec) at the location of the accelerometric station. The
comparison between record and code design spectra for the
vertical component of the seismic motion is shown in Figure
9.
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Fig. 6. Shakemaps generated a few minutes after the

mainshock (http://shakemaps.itsak.gr).
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Fig. 7. Comparison of the 5%-damped elastic acceleration
response spectra between the earthquake record in Vathi,
Samos and the Greek Aseismic Code (EAK2003): Horizontal
components of seismic motion.
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Fig. 8. Comparison of the 5%-damped elastic acceleration
response spectra between the earthquake record in Vathi,
Samos and the EC8 Code: Horizontal components of seismic

motion.
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Fig. 9. Comparison of the 5%-damped elastic acceleration

response spectra between the earthquake record in Vathi,

Samos and the Seismic codes (EAK2003 and EC8): Vertical
component of seismic motion.

From the comparison between the observed and elastic de-
sign spectra of the seismic codes (EC8 , EAK2003) it is ap-
parent that the latter satisfactorily cover the observed ones
for almost the entire period range except for a rather narrow
window between 0.5sec to 0.7sec, for the horizontal motion.
This period range roughly corresponds to medium-rise R/C
buildings (that is 5-7 storeys).

A preliminary idea of the fundamental period of the recording
site SMG1 as well as a lower level of amplification amplitude
can be obtained using the well-known Horizontal-to-Vertical
spectral ratio (eHVSR). In Fig. 10 the eHVSR for both hori-
zontal components is shown. A double peak is apparent on
the eHVSR showing a fundamental period at around 2sec
(0.5Hz) while a second dominant period appears at lower pe-
riod around 0.5sec (2Hz). The corresponding amplitudes
range from 3 to 5, meaning that the real site amplification
would be possibly much higher. Such an observation implies
that the role of soil layers in shaping the strong ground mo-
tion could be important. However, additional data and further
investigation is needed to clarify this issue.
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Fig. 10. Earthquake Horizontal-to-Vertical spectral ratio for
both horizontal components based on the 5% damped re-
sponse spectra at the site of the SMG1 station.

The Earthquake of Oct. 30, 2020, M6.7 (11:51gmt)
North of Samos Island (Greece): Observed Strong
Ground Motion on Samos Island
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The Laboratory and the Computer Center of iTSAK actively
participate in the operation of accelerometer network and its
data transmission and storage.

Be cited as:

ITSAK (2020): Earthquake North of Samos Island(Greece) of
30/10/2020-Preliminary Report ITSAK, Thessaloniki pp. 9.

www.itsak.gr/news/EQ Samos 20201030 report v2
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Estimated population exposure to earthquake shaking Regional seismicity
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Active faulting in the north-eastern Aegean Sea
Islands

A. Chatzipetros, A. Kiratzi, S. Sboras, N. Zouros, S.
Pavlides

Abstract

The distribution of seismicity, faulting pattern and its effect
on local geomorphology is examined for the islands of Lem-
nos, Aghios Efstratios, Lesvos, Chios, Samos and Ikaria of
north-eastern Aegean Sea, Greece. The main active faults on
each island are described in terms of their geometrical char-
acteristics and geomorphology. Faults that comply with spe-
cific criteria (geological age, effect on relief, their geometrical
relationship to the active stress field) have been character-
ized as active. We evaluated and reviewed published infor-
mation, augmented with new field data for onshore faults,
while the effects of faulting on the sea-floor and their proba-
ble association with recorded earthquakes were used to de-
termine offshore faulting. The relation of active faulting to
the stress pattern has been examined as well. It is shown
that as the deformation changes gradually from transten-
sional in the north to extensional in the south, so does the
active faulting pattern. The effect of the westernmost splays
of the North Anatolian Fault Zone, the largest of which is
the ~ 300 km long, North Aegean Trough, is profound due to
their close vicinity, causing shearing in good agreement with
the modeled principal displacement zone deformation pat-
tern. Faulting in the area is controlled by the distance from
the main dextral principal displacement zones: the northern
part of the area is directly affected by the North Anatolian
Fault Zone and its splays, while this effect gradually weakens
in the central and southern areas. The geomorphology re-
sponds to this faulting, causing the formation of fault-parallel
gulfs near Lesvos and Lemnos and fault-defined shorelines in
the rest of the islands. Ikaria exhibits a notable fault-con-
trolled tilted topography as the result of footwall uplift.

Highlights

» We identify the main active fault zones of the northeastern
Aegean islands (Greece) » Faulting pattern changes gradu-
ally from North to South » Faults may be explained as shears
of the splayed North Anatolian Fault Zone » Focal mecha-
nisms are in good agreement with this deformation model »
The geomorphology of the islands is largely controlled by ne-
otectonics

Tectonophysics, Volumes 597-598, 19 June 2013, Pages
106-122, https://doi.org/10.1016/j.tecto.2012.11.026,
https://www.sciencedirect.com/science/ar-
ticle/abs/pii/S0040195112007536
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APOPA

To napakdaTtw nNoAu evdiapEpov apBpo dnuooislbnke wg Case
Study oTto nepiodikd INTERNATIONAL WATER POWER AND
DAM CONSTRUCTION. Aoyw Tou peydAou peyEBoug Tou na-
patiBevTal ol npwTeg oeAideg. To NnARpeg dpBpo eival npoone-
Aacigo otnv 10ToggAida nou napariBeTal oTo TEAOG Tou ap-
Bpou.

Planning and detailed engineering design of
Dudhkoshi CFRD in Nepal

Cesar Alvarado Ancieta describes the challenge in the design
and execution planning of the 265m high Dudhkoshi concrete
faced rockfill dam (CFRD) in the eastern development region
of Nepal, focused on the geomechanics for dam material
characterization and rockfill sizing taking the angle of shear-
ing resistance, breakage index and the anisotropic behaviour
of the quartzite rockfill into account and their implications for
dam stability and impact of stresses on concrete face slab.
Additionally, the main design features a conventional plinth
on a roller compacted concrete (RCC) toe wall, a drain and
grouting gallery for consolidation grouting and injection
grouting, and diaphragm up to sound bed rock, all on alluvial
and a shear zone

DUDHKOSHI STORAGE HYDROELETRIC PROJECT is lo-
cated on the Dudhkoshi river between the boundaries of
Okhaldhunga and Khotang Districts in Eastern Development
Region of Nepal. The hydropower project includes a 265m
high concrete faced rockfill dam (CFRD) on Dudhkoshi River,
with a spillway on the left abutment taking advantage of a
stream tributary of Dudhkoshi. The project has two under-
ground powerhouses defined by means of two waterways: i)
The 13.3km long Dudhkoshi-Sunkoshi headrace tunnel which
crosses the rock mountains on the left bank of Dudhkoshi
river up to an underground powerhouse of 600MW with water
releases into Sunkoshi river; ii) 1km long Dudhkoshi head-
race tunnel which crosses the near mountains on the dam
right abutment with an underground powerhouse of 200MW
installed power, with water releases dam downstream on
Dudhkoshi River; and iii) Dudhkoshi dam toe surface power-
house of 35MW, taking advantage of the ecological flow. The
total installed power capacity is 835MW. For details see Fig-
ure 1.

Figure 1 - Hydraulic scheme of Dudhkoshi storage hydro-
power project complex

Other ancillary works are the main gated spillway with four
bays for a design discharge of 9027m?3/sec for a T, = 10000
years; a labyrinth free overflow auxiliary spillway for a design
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discharge of 2250m3/sec; a river diversion structure com-
posed of three river diversion tunnels of 12m diameter each
for a design flow of 5838m?3/sec for a 100 years return period
and considering special conditions due to moonson flood sea-
sons; bottom, low and middle level outlet for design flow of
5400m3/sec (Figure 3). The project also includes a 50m high
upstream cofferdam, incorporated into the main dam body
by means of a stabilizer block and including a plastic dia-
phragm cut-off in the alluvial layer through the river bed,
which will allow for the erection of the main dam during mon-
soons. There is also a 25m high downstream cofferdam in-
corporated into the main dam body, by means of a stabilizer
block. Cofferdams and stabilizer blocks support main dam for
stability.

Important design features are regarding the special dam
foundation treatment which comprises a conventional plinth
on a 25m high roller compacted concrete (RCC) toe wall
which is placed on an excavated 40m depth alluvial layer on
main river bed up to the right and left river banks. This is the
main upstream dam footing foundation measure, which
reaches a deep shear zone, non-active fault. Below the RCC
toe wall a drain and grouting gallery for consolidation and
injection grouting is arranged as the best solution for foun-
dation on a shear zone. Arrangement of the gallery required
a solid dental concrete structure on the partially excavated
shear zone. This dental concrete is provided on a concrete
plug layer which is placed on the non-excavated shear zone
area. The base of the dental concrete serves as the base for
location of a concrete guide wall in the gallery’s invert, from
which a 60m deep concrete sheet pile wall up to bed rock is
implemented. A curtain grouting is going to be performed
through the concrete sheetpile walls - secant pile wall along
the main river bed width and abutments, at the upstream
footing, where the plinth must be arranged (Figure 6). The
drain-injection gallery will be connected to the right and left
abutments by two galleries in order to allow dam impermea-
bilization during construction and operation. Consolidation
grouting is planned bellow the gallery, in the shear zone, up-
stream and downstream gallery’s sides, see Figure 2.

Dam detail and storage design features

Dudhkoshi concrete face rockfill dam (CFRD) is 265m high,
will have a main dam body volume of 30 millions m3 approx-
imately, and presents a set of particularities, such as the ma-
terial zoning, a narrow valley, of V type section, with a shape
factor A/H?, around 2.70, and steep right and left abutments,
with average inclination of 60° and 50° respectively, that
conditioned important design features. The dam design de-
manded rigorous solutions based on the state of the art
adapted to the site conditions in order to guarantee the dam
proper performance. Details are shown in Figure 2.

Topographical conditions

The dam site is located in a gorge nearly one kilometer down-
stream of the confluence between Dudhkoshi River and
Thotne Khola, where the river width is about 120m, at an
average elevation of 430.00m asl (Figure 4). The protection
of the upstream dam footing starts at the second half of the
concave curve with radius R1 next to the left bank. The dam
axis is located at the half of the convex curve with radius R2
next to the right bank. The protection of the downstream dam
footing is at the end of the curve with radius R2. At the dam
axis, the average slope steepness ranges around 500 in left
bank, and 600 on the right bank.

The rock outcrops are widely exposed on right bank, while on
left bank the lower area is covered with colluvium. The main
lithotypes at the dam site are alluvial deposits, superficial de-
posits, glacial deposits, phyllite and quartzite. Considering
the valley shape factor either A/H? = 2.70 or L/H = 2.27, and
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the expected theorical rockfill embankment modules when the expected rockfill deformation modulus, thinner layers
plotted in Figure 12, Dudkoshi CFRD is beneath the safe line, were adopted compacted with heavy rollers, in addition to
which led to design provisions further described, that should systematic use of water.

guarantee the dam adequate performance. Aiming to attain

£ = Imasde of img: v Goow and rockill e showidem) ot high as equised
for sinb@ty of main dam uis slopo, 2 an binck e dam s sops ond the dis ol
Ihe cofferdam §EL top cofanan slans with kst sloblty ne computation), Al tha oovee layor thicknosa (14, 28, 24, 38, T and dsmin) aro simlar
I:‘:lr:;rrh- l!ﬂfﬂﬂ:uf‘:ix-up!ﬂﬂ':ﬁl:i i a8 i P kil ron cempulalion caled Modal {2) Modiled 5 il pradie o
L o cass up o 48 and olter case i
477 manl _un!mmd:mul e B Ut e B oma B daersad y mmh:;"::hm:“
¥ “ Vairs Sefisclor parspel Dﬂm":l‘.l. muquissd for shabiity of main dam
: Crnad etoraidy walk EL. B45. 00 masl  wal, inp ol parsged wall 1 A i Bsterres b B s slnpe e 10,00 msdde. Ak slapn, conkidaning nn snhizar
P MLF. EL 540 4% i el ke S48,50 masl A& 00 m sk STttt v clam i slogen
AR T 0 Rl e this 2o fardes
Demgn Aood EL 400 Tie e s wts i 7 s b iy B8 180 m na! D lop oreat orbankesant EL B4, 00 mosl EL o coffarsam stans wih £40 m
Design Mood BL. for T, « i s 542 20m anl 5y IR S R sl and moreases up o skl i
Pl Supply CL 640,00 masl 0. 5y A satt and main dambody, probatly

10,00 = B0 m asl i b £50 o adl,

145
“AnS borading Dalen 24 =l
wlnhnr-hh-n: Concsls face siab vanss bomw = 030 el
srlvdad o atdamiop and we= 120 mal dam botios

Pinth on roller compacied
[HDC?M way | Comerats axinded sr®
with a bnas width of 30 m
{pie base EL. 415,00 ma
25

oh

s 10,00 m 4BEmas  t--ed
1.8

A5 asl
- T 430 m as!
S S
1

430 m sl

A

Figure 2a - Dudhkoshi dam body cross section
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Figure 2b - Dudhkoshi dam body cross section

In order to define the size and foundation surface of the Geotechnical dam foundation conditions
plinth, the main consideration taken was based on the quality
of the massive foundation according to the rock mass rating, Main lithotypes are phyllites and quartzites. Phyllites are duc-
RMR (Bieniawski Classification) classification, the respective tile and tend to fold and disconnect while quartzites are more
maximum hydraulic gradient supported by the type of rock rigid rocks and tend to break.
mass, and the shape of the valley with jambs, steep slopes
with an average inclination of approximately 42° on the left At dam site, quartzites are present along the left abutment
bank and 65° on the right bank nearby the river bed. of the valley, while phyllites are present along the right abut-

ment. The limit between the two lithotypes is clearly visible
) ——————— T on outcrop only on the right side of the valley.

ma

The analysis of foliation bedding carried out on surface struc-
tural surveys and terrestrial laser scanner point cloud pro-
cessing confirms the presence of an antiformal structure with
axis oriented along the river course (about E-W) and axial
surface dipping to the north with high inclination (78°). More-
over, core data from boreholes drilled on the valley bottom
confirm the presence of a shear zone - non active fault - re-
lated to a subvertical fault damage zone and oriented along
the axial plane of the antiform, along which the river course
was incised.
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Figure 4 - Aerial view of Dudhkoshi dam site. The dam axis
is located at the half of the convexe curve with radius R2
next to the right bank

At dam site, quartzites are present along the left abutment
of the valley, while phyllites are present along the right abut-
ment. The limit between the two lithotypes is clearly visible
on outcrop only on the right side of the valley.

The analysis of foliation bedding carried out on surface struc-
tural surveys and terrestrial laser scanner point cloud pro-
cessing confirms the presence of an antiformal structure with
axis oriented along the river course (about E-W) and axial
surface dipping to the north with high inclination (78°). More-
over, core data from boreholes drilled on the valley bottom
confirm the presence of a shear zone - non active fault - re-
lated to a subvertical fault damage zone and oriented along
the axial plane of the antiform, along which the river course
was incised.

LIPS THEA (1 FOGTING CROSE SECTION

Figure 5 - Dam valley cross section at upstream dam foot.
Quartzites are present along the left abutment of the valley,
while phyllites are present along the right abutment. The
river bed is formed on the top of coalluvium and alluvium
material, composed of gravelly deposits, cobbles and boul-
ders, up to 30m depth. Below these, a 40m thick shear
zone formed by uncohesive fault rocks, fault gouge, was en-
countered, between 30 and 70m depth. Bedrock is found at
70m depth

The river bed is formed on the top of colluvium and alluvium
material, composed of gravelly deposits, cobbles and boul-
ders, up to 30m depth, i.e. between 430 to 400m asl. Below
these, a 40m thick shear zone formed by uncohesive fault
rocks, fault gouge, was encountered, between 30 and 70m
depth, i.e. between 400m and 360m asl. Bedrock is found at
70m depth, i.e. at 360m asl. Details are shown in Figure 5.

Describing from upstream to downstream, the shear zone at
dam site, starts at the left dam abutment before the dam
upstream footing - where the plinth is located - up to a few
meters before the dam axis. Then the shear zone penetrates
into the right dam abutment.
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Figure 6 -Dudhkoshi dam foundation treatment

(Case Study, INTERNATIONAL WATER POWER AND DAM

CONSTRUCTION, April 2020, pp. 36-45, https://www.re-

searchgate.net/publication/340979282 Planning and De-
tailed Engineering Design of the 265-m-high Dudhko-
shi_Concrete Faced Rockfill Dam CFRD in Ne-

pal/link/5ea85247a6fdcc705094b972/download)
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Developments of Tsunami Observing Systems in
Japan

Iyan E. Mulia and Kenji Satake

Earthquake Research Institute, The University of Tokyo, To-
kyo, Japan

Being situated on the major subduction zones in conjunction
with a considerable number of submarine active faults and
coastal volcanoes, Japan has a long history of catastrophic
tsunami events. Consequently, enormous efforts in disaster
mitigation, particularly in relation with tsunami hazards, have
been made across the country. It is of our interest to review
the developments of tsunami observing systems in Japan,
which may lead to a global implication beyond national
boundaries. In this paper, we first discuss, in general, the
evolution of past to present tsunami observing systems avail-
able around the territory of Japan. More specifically, we iden-
tify the existing offshore observational networks that are
mainly consisted of cabled ocean bottom pressure gages and
global navigation satellite system buoys, and briefly analyze
their performance and viability in the long-term future. In
that context, we also appraise the potential of emerging tech-
nologies in the offshore tsunami detection leveraging uncon-
ventional platforms such as commercial ships and airplanes,
which have recently been introduced by several studies in
Japan.

Keywords: natural hazard, tsunami, offshore observing sys-
tems, Japan, unconventional platforms

Introduction

Tsunamis have been part of Japan’s history since thousands
of years ago. A paleotsunami research conducted in the east-
ern Hokkaido of Japan identified at least 15 prehistoric tsu-
namis dating back to approximately 6000 BP that had oc-
curred in the region (Sawai et al., 2009). The abrupt and vi-
olent nature of tsunamis has startled the Japanese coastal
communities and will continue to threaten for years to come.
Hence, the frequent struggles to cope with such a destructive
force of nature have brought Japan to the forefront of tsu-
nami disaster prevention technologies. Long before the mod-
ern instrumental era, the earliest form of a tsunami disaster
prevention was warnings carved in stones, admonishing the
inhabitants about the past tsunami event in the vicinity. Hun-
dreds of such stone markers were found along the coasts of
Japan, and some were approximately 600 years old (Tkalich,
2011), which indicate the Japanese people’s awareness to the
potentially repeated tsunami at the same location. Other than
commemorating the ancestral memory of past events, this is
among the first notable milestones of the functioning tsunami
warning system invented by the Japanese society as part of
their efforts to tame the devastating natural disaster.

The stones have now evolved into cutting-edge technologies
manifested in various sophisticated geophysical monitoring
devices. However, before we proceed with the most recent
advanced apparatus, the role of preceding conventional tide
gages in the course of tsunami research in Japan is worth
acknowledging. A study by Satake et al. (1988) was one of
the earliest attempts to thoroughly quantify the response of
such a relatively straightforward instrument to tsunamis. To
date, there are more than 200 tide gages operating along the
coast of Japani, and some of them have been utilized either
for inferring tsunami sources or validating forward models
(e.g., Satake et al., 2013; Gusman et al., 2017). Another
variant of a sea level measurement tool is seabed wave gages
normally deployed at water depths of less than 50 m, which
have also been reported to record tsunamis in Japan (Nagai
et al., 2004, 2007). However, the typical placements of both
tide and wave gages, being adjacent to the coastlines, are

not ideal for an early tsunami detection. Hereinafter, we fo-
cus our discourse on the state-of-the-art existing and poten-
tial offshore tsunami observing systems in Japan.

Existing Offshore Observing Systems

A global navigation satellite system (GNSS) buoy, first known
as a global positioning system (GPS) buoy, is an advance-
ment to the tide and wave gages in the tsunami observation,
particularly in terms of station locations. The initial deep-sea
GNSS buoy dedicated for the tsunami disaster mitigation in
Japan was deployed in April 2004 at a water depth of 100 m,
about 12 km offshore (Kato et al., 2005). There are presently
18 GNSS buoys around the coasts of Japan moored at water
depths of 100-400 m with an approximately 10- to 20-km
distance from shorelines (see Figure 1). The entire system is
an integral part of the Nationwide Ocean Wave Information
Network for Ports and Harbors (NOWPHAS) program admin-
istered by The Ports and Harbors Bureau of Japan’s Ministry
of Land, Infrastructure, Transport and Tourism together with
its associated organizations including the Port and Airport Re-
search Institute. Additionally, a network of GNSS buoys that
can also be used to monitor crustal activities is being pro-
posed (Kato et al., 2018). In brief, each unit works using a
mounted GNSS receiver on a floating buoy anchored to the
seafloor, by which the sea surface fluctuations are measured
based on a series of altitude records relative to the Earth’s
ellipsoid. Then, the data is transmitted in real time to the
terrestrial server via radio link. The GNSS buoy of the
NOWPHAS uses a real-time kinematic (RTK) algorithm with
an accuracy of 4 cm at a distance of 20 km from the base or
reference station (Kawai et al., 2013). Such an accuracy is
sufficient for tsunami detections as demonstrated during sev-
eral events, such as the 2010 Chile (Kato et al., 2011) and
2011 Tohoku-oki (Kawai et al., 2013) tsunamis.

Figure 1. Three major networks of offshore tsunami observ-
ing system in Japan.

Unlike the RTK-GNSS buoys, where the measurement accu-
racy is constrained by the distance to the reference station,
another system based on ocean bottom pressure (OBP)
gages can be placed farther offshore at seafloor depths of
more than 3,000 m. The earliest version of cabled OBP gages
in Japan was laid in 1978 off Omaezaki by the Japan Meteor-
ological Agency (Taira et al., 1985), followed by installations
of a similar system at other locations operated by several
Japanese institutions: the Earthquake Research Institute of
the University of Tokyo, the National Research Institute for
Earth Science and Disaster Resilience (NIED), and the Japan
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Agency for Marine-Earth Science and Technology (JAM-
STEC). A complete list of prior cabled OBP systems in Japan

can be found in Rabinovich and Eblé (2015).

In 2006, JAMSTEC started to install a large-scale 20 innova-
tive cabled OBP gages paired with ocean bottom seismome-
ters (OBSs) called the Deep Ocean-floor Network system for
Earthquakes and Tsunamis (DONET) around the Nankai
Trough (Figure 1). Later on, the network was expanded with
additional 29 stations covering a wider area. In the DONET
system, a group of four to five OBP gages are connected to a
science node that acted as a hub linking the looped backbone
cable to the instruments for data transmission and power
(Kaneda et al., 2015). Such a configuration aims for an un-
interrupted operation and functioning during the mainte-
nance, replacement, or extension. The cable is one of the
main appealing features of the system ensuring a fast and
reliable high-rate data communication. Furthermore, the
pressure sensor has an excellent accuracy capable of detect-
ing less than a 1-cm tsunami generated by the 2015 Tor-
ishima volcanic earthquake (Wang et al., 2019) and a slightly
larger tsunami of the 2016 Off-Mie earthquake (Kubota et al.
2018) including the 2011 Tohoku-oki event (Nosov et al.
2018). However, since the system was initially meant to
monitor the hypocentral region of the Tonankai earthquake
(Nakano et al., 2013), the spatial distribution of stations does
not cover the entire seismogenic zone of the Nankai Trough,
thus may not be optimal for quantifying earthquakes using
tsunami data from other potential source regions (Mulia et
al., 2017a).

While the attention was drawn to the Nankai Trough that was
expected to host a large submarine earthquake in the near
future, a megathrust earthquake ruptured the Japan Trench
subduction zone in March 2011. The earthquake of magni-
tude Mw 9.0 accompanied with a giant tsunami shattered the
country with direct tsunami impacts stretching 600 km along
the coasts facing the Pacific Ocean (Suppasri et al., 2013). A
few years later, as the answer to such a tragic event, the
NIED of Japan installed the seafloor observation network for
earthquakes and tsunami along the Japan Trench (S-net)
consisted of 150 observatories equipped with both OBP gages
and OBSs (Figure 1). Similar to DONET, the communication
link is via submarine optical cable, but S-net has a consider-
ably vaster coverage encompassing the entire focal region of
the 2011 Tohoku-oki earthquake and its surrounding areas.
Consequently, the network requires a length of 5,800 km of
cable connecting each station within an interval of 30-50 km
within an area of 1,000 km x 300 km (Kanazawa et al.,
2016). Besides the overall astounding dimension and en-
hanced station distribution, a particular segment located in
the outer rise region would be beneficial for real-time tsunami
observations as the wave propagates faster in deep water
(Mulia et al., 2019). Since the system is relatively new, S-net
has hitherto registered only one small tsunami event from
the August 20, 2016 off Sanriku earthquake characterized by
a magnitude of Mw 6.0 (Kubota et al., 2020).

Potential Future Observing Systems

An unconventional way of utilizing a GNSS receiver on a ship
turns out to be a promising alternative to measure tsunami
elevations and currents. This type of measurement has been
relatively well established in geodetic science (e.g.,
Roggenbuck et al., 2014). However, the first use of such an
observation to detect the tsunami was reported by Foster et
al. (2012), where they accidentally intercepted an offshore
tsunami signal of ~10-cm height near Hawaii originating from
the Mw 8.8 2010 Maule, Chile earthquake. More recently,
Inazu et al. (2016) conducted thorough analyses on GNSS
height positioning records of a navigating research vessel off
Tohoku region of Japan. The study suggested that using a
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precise point positioning (PPP) method, which does not re-
quire a reference station, the noise level of measured sea
surface height (SSH) is approximately 10 cm, thus is suitable
to detect offshore large tsunamis typically generated by
earthquakes of magnitudes larger than Mw 8.5. With the
noise level characterized from the actual observation, syn-
thetic experiments to forecast coastal tsunami heights origi-
nating from a hypothetical megathrust earthquake (Mw 8.7)
of the Nankai Trough were introduced (Inazu et al., 2016;
Mulia et al., 2017b). Assuming that 92 commercial ships were
available as observation platforms during the earthquake,
the studies showed promising results complementing the ex-
isting DONET system. Inazu et al. (2018) further extended
their study to ingeniously make use of GNSS horizontal posi-
tioning and ship heading records as a proxy for tsunami cur-
rent measurement applied to the 2011 Tohoku-oki event. In
principle, utilizing ships as observation platforms resembles
the GNSS buoy system, but it offers a unique spatial cover-
age most likely wider than the conventional one, depending
on the shipping lanes.

Motivated by the perennial distribution and spatial coverage
of commercial airplane routes around Japan, another innova-
tive approach to observe a tsunami from such a high-speed
moving platform has been proposed (Hirobe et al., 2019).
The notion was then supported by their results of airborne
measurements of SSH using an airplane equipped with a
GNSS receiver and a radar altimeter. The SSH can be ob-
tained by subtracting the distance between the airborne ra-
dar and ocean surface from the airplane absolute altitude rel-
ative to a reference of Earth’s ellipsoid retrieved by a GNSS
positioning method. In their study, they have conducted sev-
eral field experiments around the Nankai Trough and vali-
dated the observed SSH against satellite altimetry data. Re-
markably, the results suggest that the SSH variations along
the airplane tracks can be measured with an accuracy of less
than 10 cm, which is comparable to the ship-based observa-
tion. Similar airborne observations of SSH as part of the Jap-
anese altimetry mission COMPIRA (Coastal and Ocean Meas-
urement mission with Precise and Innovative Radar Altime-
try), but for a different purpose with a lower level of accuracy
was performed by Uematsu et al. (2013) using a wide-swath
altimeter. To demonstrate how such a type of observation
can be utilized for a real-time tsunami forecasting, Mulia et
al. (2020) proposed an efficient tsunami data assimilation
method numerically propagating the virtually observed SSH
from actual 65 commercial airplanes to the areas of interest.
Through numerical experiments, it is evident that assimilat-
ing spatiotemporal variations of SSH along the track of mov-
ing platforms can significantly improve the tsunami forecast-
ing skill when underpinned by a decent source estimate.

Discussion

With 18 GNSS buoys, 49 OBPs of DONET, and 150 OBPs of
S-net, Japan is a country with the largest offshore tsunami
instrumentation in the world. The viability of these contem-
porary systems is proven by the numerous detected past tsu-
nami events. The systems have greatly contributed to both
practical and scientific applications in the tsunami disaster
prevention field. However, implementing new similar sys-
tems in other regions and maintaining the existing ones are
costly. The cost for a unit of GNSS buoy is estimated to be
about US$3M, and a 1,000-km cabled observatory with 164
OBP gages is US$500M (Bernard and Titov, 2015). Therefore,
it is unlikely to adopt Japan’s array configuration of tsunami
observation networks to cover the world’s tsunamigenic re-
gions. Even a more affordable system, such as the Deep-
ocean Assessment and Reporting of Tsunamis (DART) (Gon-
zalez et al., 2005) with an estimated cost of US$0.5M/station
developed by the Pacific Marine Environmental Laboratory of
the National Oceanic Atmospheric Administration, is probably
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still too expensive to maintain as not all tsunami-prone coun-
tries participate in this global initiative. Furthermore, regard-
less of the type, most ocean observing systems using dedi-
cated platforms will inevitably encounter sustainability issues
in the long run. For example, the DONET system was de-
signed with the intended effective operational life span of a
mere 20-30 years (Kawaguchi et al., 2008). A buoy-based
platform has even shorter deployment duration of 1-2 years
(Gonzalez et al., 2005; Rabinovich and Eblé, 2015) or at least
10 years using expectedly improved buoy specifications
(Kato et al., 2018).

On the contrary, the proposed new tsunami observing sys-
tems based on existing platforms, such as commercial ships
and airplanes, may be potent to address future challenges in
the tsunami observation, as their number will continuously
grow over time. Moreover, the required measuring devices
are readily available on a certain type of ships and airplanes,
especially that of the more newly built. For example, the
GNSS receiver is installed on all passenger ships and other
types of ship over certain gross tonnage. Such ships are ob-
ligated to broadcast their voyage information (e.g., ship’s
identity, type, position, course, speed, navigational status,
and other safety-related information) through an Automatic
Identification System (AIS), a real-time framework for send-
ing and receiving data, enforced by the International Mari-
time Organization (IMO) (International Maritime Organiza-
tion [IMO], 2002). However, a high-precision ship altitude
information is not included in the present AIS data, but it can
still be useful for large tsunami current observations (Inazu
et al., 2018). In addition to the GNSS receiver, the radar al-
timetry is also available on most recent commercial air-
planes, though normally, the radar is activated only during
takeoff and landing (Hirobe et al., 2019). Furthermore, since
using the existing avionic computer may not be feasible at
the moment, radar observations by an airborne platform re-
quire a dedicated computer for SSH data processing. Similar
to the AIS, commercial airplanes should also broadcast flight
information (e.g., aircraft identification, position, altitude,
speed, and other parameters) in real time via an Automatic
Dependent Surveillance-Broadcast (ADS-B) system to com-
ply with the International Civil Aviation Organization (ICAO)
regulation (International Civil Aviation Organization [ICAQ],
2014). Overall, the aforementioned studies have shown tan-
gible results that the unconventional platforms can be used
to measure tsunamis of more than 10-cm height offshore
with a sufficient level of accuracy. However, new ancillary
protocols in both AIS and ADS-B systems, to incorporate pre-
processed SSH, or possibly other alternative reliable connec-
tion methods, are needed for real-time data transmission.

Nowadays, with the growing interest in avionic and maritime
operations supported by the rapid advancement of navigation
technology, there are many service providers that enable
data access both openly and through a subscription. A real-
time ship tracker is available owing to the AIS transponder
equipped on the ships and a large number of terrestrial AIS-
receiving stations supplemented by satellite AIS coverage.
MarineTraffic is among other providers of ship tracking inter-
face and data (e.g., FleetMon, Shipfinder, Vesselfinder, etc.)
operating more than 2,000 AIS stations over 165 countries
that records at least 800 million ship positions monthly?2.
Comparably, flight-tracking data derived from the ADS-B
system is also available from several service providers such
as Flightradar243, FlightAware, Plane Finder, etc. It is intri-
guing that majority of the providers of both ship and airplane
tracking data offer free AIS or ADS-B receivers under a com-
munity-based project and data-sharing plan. This is an en-
couraging fact that would be favorable for the purpose of a
cost-effective tsunami monitoring once the SSH can be in-
cluded as one of the variables in the AIS and ADS-B systems.
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Additionally, data access and display are conveniently avail-
able on smartphone applications, which can be further ex-
ploited for early warning disseminations.

Although technically possible, activations or customizations
of the required features for tsunami observations in the ordi-
nary transportation infrastructures are subject to additional
regulatory provisions. Otherwise, voluntary-based observa-
tions may also facilitate the implementation of the new ap-
proaches. Such a collaborative scheme engaging stakehold-
ers is not new. A voluntary observing ship program for ma-
rine meteorological monitoring has been carried out for dec-
ades under the World Meteorological Organization auspices
(Fletcher, 2008). Another voluntary observation has also
been well manifested in the Comprehensive Observation Net-
work for TRace gases by AlrLiner (CONTRAIL) project, in
which commercial airlines provide an observational platform
for obtaining free tropospheric CO2 worldwide (Machida et al.,
2008). The same endeavor aiming at marine disaster preven-
tions should be promoted due to the fact that millions of peo-
ple around the world and US$ billions in assets are exposed
to the global tsunami hazard (Lgvholt et al., 2015). We envi-
sion that despite the developments of the new tsunami ob-
serving systems, which are still in their infancy and are locally
applied to Japan, they could potentially serve as a global sus-
tainable tsunami monitoring in the future when all various
hurdles have been overcome. As illustrated in Figure 2, the
global commercial shipping activities and flight routes exhibit
an immense spatial coverage and density across the world’s
oceans including at several major subduction zones, which
could substantially enhance our preparedness against im-
pending tsunamis.

Shipping density
Low Average High

Figure 2. Global shipping density (top) and flight routes
over the oceans (bottom).

Author’s Note

The ship density map is from a 1-year period (2004-2005)
data obtained from the United Nations Environment Program
compiled by the National Center for Ecological Analysis and
Synthesis (http://ede.grid.unep.ch). Flight route data is
based on airline route database of June 2014 available at
https://openflights.org/data.html.
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Footnotes

1. https://www.jodc.go.jp/jodcweb/IDOSS/infoTide.html,
accessed 28 February 2020.

2. https://www.marinetraffic.com/
3. https://www.flightradar24.com/
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AvTéxel n AGRva évav HEYAAO OEICHO;

«Tl&G HOU NOTE XTIOTNKE TO ONiTI COU, V4 COU N Noio
gival To Nnpoodokipo {wng oou>»

EuBupung Agkkag, KwvoTavTivog Znupdkog, MNwpyog ZT1aci-
vo¢, BaoiAng Mnapdakng, Mwmpyog ANocTOAONOUAOG HIAOUV
yla TOV avTIoEIoNIKO oxedlaoud Tng ABrvag

2ToVv Peyalo oe€iopd Tou 1981 pe enikevtpo TIG AAKUOVIDEG,
MeyEBoug 6,7 PixTep, NUoUV d€ka xpovwv. Ouudpal nou ne-
TaxTAKape and Tov UNvo pag Pe Tn pava pou kai Tig duo a-
OEPPEG HOU KAl ayKAAIAOTAKANE KATW ano TNV Kaoa TngG nop-
TAg, TPEPOVTAG anod Tov Ofo pag. Anod TOTE Hou epeive poBia
yla Toug ogiopouc. Kal va oag nw Tnv aAndeia, YETa Tn HIKPN
€PEUVA NOU €kava Kal akoAouBei, dev unopw va nw o1l popa-
dai AlyoTepo.

«'Eva KTIpIO NoU KATAOKEUAOTNKE LETA TO 1996 unopouus va
noupe Ot givar aoQaleg, 0TI UMOPOULIE va KOILOUATTE jouxol
O€ QUTO, EXEI MOAU WIKPEC MIBavOTNTEG va avTIUETWIOE! rpo-
BAnuara Adyw oeiouou. ‘Oco nio niow NAue, OUwWG, TO00 au-
&avovTail ol mbavoTnTeC va EXOULE AoToxieG», Aéel o Baagi-
Ang Mnapdakng, peta&l aAAwv npdedpog Tou SuAAdyou

MoAITikwv Mnxavikov EAAAdag kai 8186akTwp Tou MNaveniorn-
diou Matpwv. «la napdderyua», npooberel, «av kdmnoiog el
O€ €va KTipio Tou 1970, To 0roio £XEl KATAOKEUAOTEI UE TOV
avTIOEIOUIKO Kavoviouo Tou 1959 kai EKTOTE Oev Exel eAcy-
XxO6¢i, eivar oav va odnyei autokivnTo rnou Ogv £xel AEpOTAKO
n antispin — kai 0€ KAMoIeG NEPINTWOEIC TO “UNXavoAoyiko a-
vaAoyo” unopei va eivai oav va odnyei autokivnTo Xwpic {wvn
aopalegiac kai o AlyOTepeC... oav va odnyei unxavn xXwpic
Kpavog».

Mapopolieg BETEIG EKPPACTNKAV PE TOV MIO €nionuo TpONo né-
pucol aTo 40 MaveAAnvio Suvédplo AVTIOEIOWIKAG MNXavikng &
Texvikng ZeiopoAoyiag, and Tov npoedpo Tou TexvikoU Enipe-
AnTnpiou EAANGdac (TEE), M®pyo ZTacivo: «O/ anuepivoi eA-
Anvec noAditeg diakpivovral o€ dUO KaTnyopieg and dnown
npoodokiyou {wn¢: O auToUG rNou KAToIKOUV Of€ KTipid rou
xTioTnkav uera 1o 1995, n éoTw 10 1985, yia Ta onoia unnp-
&av VOUOBETIKEG QVTIOEIOUIKEG TPOVOIEG KAl KAVOVIOLIOI, KAl O€
auTouC TWV 0roiwv 0l KATOIKIEG KATAOKEUAOTNKAV MpwTU-
TEPA», €IXE MEI XAPAKTNPIOTIKA. ZUPGwva Pe TNV EAAnvikA
STaTioTikn Ynnpeoia, 7o 2011: To 45% Tou KTiplakoU anoBeg-
HATOG TNG XWPAg ATav XTIOHEVO PE BAON TOV AVTIOEIONIKO Ka-
VOVIOUO Tou 1959 kal To 30% Xwpig Kaveévav avTIOEIoNIKO Ka-
voviopo, dnAadn eixav kataokeuaoTei npiv To 1959.

Mnopei kanoiog va npo@uAaxBei KATwW anod TNV KAcoa TnNG Nop-
TAG TNV WPd Tou OsigpoU; MOvo eav BpioKeTal O KTipio ano
@Epouaa Toixonolia, dnAadn néTpivo 1 NAIVBOKTIOTO KTiplo.
>Td KTipla ano onAICUEVO okUpOdEUa N KAod TNG NopTag dev
npoo®Epel kanoia 181aiTepn npooracia. H Baoikr odnyia au-
TOMPOoOoTAciag o€ onoladANOTE NEPINTWON ival: okKUWE, KAAU-
Wwou KATw anod eva vepo, EUAIVo Tpanedl A ypageEio kai Kpa-
Tnoe 1o N6J31 Tou. - Opyavigpog AVTIOEIOPIKOU SXEDIA0MOU KAl
MNpooTaciag, www.oasp.gr

EAAGda, n nio 0EICHOYEVAG X®Wpa TG Eupmnng

«To B¢pa eivar noAunapapeTpiko», Aéel o KwvoTtavrivog
Znupdakog, KadbnynTng AVTICEIONIK®OV KaTaoOKEU®WY 0T ZXO0AR
MoAiTikwv Mnxavikwv, Tou EMIM. «To ndoo unopei va avreéer
£va KTiplo €€apTatal ano Tnv nAikia KAaTaokKeung Tou, ano 1n
ouvTAPNOT) TOU, and To av YeITvIiadel e EVEPYd OEIOUIKA pry-
uara, ano 1o UAIKO TNG KaTaoKeUnNG Tou. S KGO nepintwon
n a&loAdynon TnG avroxng Tou Unopei va yiver and noAiTiko
unxaviko». H EAAada €ival n nA€ov ogIoPoyevnC xwpa Tng Eu-
pWNNG KAl n €KTn OTOV KOOMO. XTnv ATTIKN €vEPYA priypaTa
unapxouv oTo BOpeio TUAKA Kal &va OTOV SApWVIKO, OPWG Kal
priypaTa Aiyo nio pakpivd pnopouv va ennpeacouv Tnv ABn-
va, ONUEIMVEI 0 K. ZNUpakoc. 'Eva TETolo BpiokeTal aTi AAKU-
oVvideG kal NTav autd Nou NPokKAAeoe Tov ogiopd Tou 1981, o
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onoiog unnpEe N aPopun va €KCUYXPOVIOTEI O AVTICEIOHIKOG
KavovIguOg nou ioxue anod 1o 1959.

«Méxpi kai Tov O€iouo Tou 1981 UNOTIHOUOAUE TIG OUVEMEIEG
&VO¢ ogiguoU aTnv ABnva. O OIoUOGC EKEIVOC NTav n KUpia ai-
Tia yIa TOV VEO aVTIOEIOUIKO Kavoviouo Tou 1985, o onoiog -
Tav €va dAua npoodou O TXEON LIE TOV MPONYOULIEVO KAVoVi-
OO, roU NTav Kai o NpwTo¢ OTN XWPJd LAg Kai ioxue ndn ano
TO0 1959», Aéel 0 KABNYNTAG. TN OUVEXEla, TO 1995 £yive BeA-
Tiwon Tou avTioelopikoU Kavoviopou, To 2000 unnp&e pia a-
KON BeATiwon kal and To 2017 n EANGda akoAoubBei TIg gu-
pwnaikeg odnyieg, o1 onoieg eival yvwoTeg wg Eupwkwdikag.

Ze AANEG O€IOPOYEVEIG XWPEG, ONwG oTIG Hvwpeveg MoAiTeieg,
otnv lanwvia, otn Néa ZnAavdia, kaBopileTal Y VOUO KGBe
noéTe Ba npenel va eAeyxovTal Ta dnpoaoia kTipia. Ztnv EAAada
dEev UNAPXEl TETOIOG VOUOG Kal MOAIC TO 25% Twv dnuociwv
kTIpiwv (oxoAgia, voookopeia, S1kaoTApIa, UNNPECIEG K.AM.)
£xel eheyxBei, dnAadn nepinou 18.000 kTipia. AuTo nou u-
napyel oTn Xwpa pag gival pia «guotaon» and Tnv enitponn
napakoAoUBNONG TwV AVTIOEIOWIKWOV KAVOVIOU®WYV, MENOG TNG
onoiag €ival o k. ZNUpakog:

«H guoTaon €ival o1 kaTtoikieg va eAeyyovTal kabe 10 xpovia,
Ta Blopnxavika kTipia kabe 5 £wg 10 Xpovia, ol 0dIKEG YEPU-
peG KABE 1 €wg 4 Xpbdvia, ol o1dNPOdPOUIKEG YEPUPEG KABE 1
£WG¢ 2 XpOvia Kal Ta TEXVIKA €pya, 0TA onoia evTacoovTal Kai
Ta VOOOKOUEIa yia napadelypa, kabe 5 xpovia».

Ti npénel va Kavel auéowc YETA TOV OEIOPO KAMoIoc¢ nou Bpi-
OKETAI YEDA OFE KTipI0; «META TO TEAOC TNG OEIOPIKAG 30VNONG
68a npénel, d1IaTNPWVTAC TNV WUXPdiYia TOU, va (QPOPECEl Na-
nouTold Kdl KATAAANAD yid TNV €noxr pouxd Kai va KAEIoEl
TOUG YEVIKOUG d1akONTEG (NAEKTPIKOU PEUATOC, PUOIKOU aeg-
piou, vepoUl). 5Tn cuvéxela Ba Npenel va eKKEVWOEI NPOCE-
KTIKA TO KTipI0 anod To KAIJAKOOTACIO, naipvovTag padi Tou Ta
£Od1a EKTAKTNG AVAYKNG, ONWC: (PAKO, VEPO, KAEISIA, Qpap-
Jaka K.d. ©a npenel va KIVETal ypriyopa Kdl NPOgeKTIKA, XW-
pIC va TPEXEl, PYEXPI VA (PTACEl OTOV MPOEMAEYUEVO KOVTIVO,
avoIKTO, aoQaArn XWPo KAatapuyng (nAateia, ndpko K.Am.)» -
Opvaviopdg  AvTiosiopikoU Sxediaoyol  kal  [MpooTaaciag,
WWW.0asp.gr.

MéTpa Topa Znrei To TEE

Tn d€oun PETPWV MoU €xel NpoTeivel To TeXVIKO EnipeAnTrpio
EANGdac pag unevBupilel o npoedpodc Tou, Mwpyog ZTacivoc:
«To TEE €xel npoTeivel oTnv noAiteia 7 PETPA KAl NOAITIKEG
nou &npene va &xouv &ekivroel Ndn, av BEAOUME va npoAd-
BOUWE TIG ENINTWOEIG EVOC JEYAAOU CGEIOHOU.

1. 'EAgyx0oC OAwV TwV dNMOCIWV KTIpiwV Ue AUECO NpwTORAB-
HI0 MPOCEIoHIKO EAEYXO OOMIKNAG TPWTOTNTAG.

2. TautoTtnTta KTipiou (nou &ekivda 1o 2021) kai Npooeiopikdg
ENEYXOC IDIWTIKWV KTIPiWV.

3. Moviya olkovouika KivaTpa yia Tnv evioxuon 1I01WTIKWOV
KTIpiwv nou diaTpexouv kivduvo BAaBwv anod oeiopo.

4. ZUvdeon MpoOypauPATWV CEICHIKAG €vioxuong Kal evep-
YEIOKNG €€olkovounong.

5. AvakaTaoKkeurn KeEVWYV, NaAai®v kal diatnpnTEwV KTIpiwv
HEOW TWV ONHWV.

6. Wnoiakn Tpanela g (nou avapeveTal evTog Tou £TOUG va
WNQIoTEl) Kal HEOW aUTAG HNXAVIOUOC aVaKaTaoKeUng Twv
NPoooWewv dIATNPNTEWV KTIPIWV.

7. HAekTpovikO MNTpwo 'Epywv YNodopng, nou £xel EKIVAOEI
ndn o oxediaopoc Tou kal 6a uAonoinoel To TEE.

MNa k&6 éva and auta Ta YETpa To TEE £xel kataBéosl oTnv
NOAITEId CUYKEKPIPEVEG KAl UNOMOINTIKEG NPOTACEIG HE XPOVO-
d1dypappa Kal Toug NoOPouG Nou anaiTouvTal — Kal NwG Pno-
pouv va kaAu@BoUv. AANG npénel va npoxwpnoouv OAa Twpa,
X0ec av ATav duvaTtov, napdAAnAa kal oAokAnpwpéva, oxl a-
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noonacuaTika. H guykupia Tng xpnuaTtodoTnong ano To Ta-
peio Avakapwng Tng EE, nou é€xel wg Baaoikd otdxo TNV avBe-
KTIKOTNTA, Kal TNG €&vap&ng Tou véou EZMA oTapata kabe ap-
®IBoAia yia Tnv gUpeon Twv NOPWV nou anairouvtal. H xwpa
XpelaleTal £€va EKTETAMEVO KAl OAOKANPWMEVO MPOypaupa
NPOCEIOHIKOU EAEYXOU, AVTICEIGHIKNG NPOooTaaciag kal aveekTi-
KOTNTAG 1IDIWTIKWV Kal dnuoaiwv KTIpiwv, nou va kaAunTel 6-
Hwg OAa Ta dounpara: Pvnueia, YEPUPEG Kal TeXVIKA €pya,
@PAYHATA KAl OAEG TIC UNOJOMEG».

O avTIOEIoUIKOG EAEYXOG O€ €va KTiplo dev anoTeAei povo Béua
aopaheiag, al\d €xel va kavel kal pe TNV Unopikn agia Tou
KTIpiou, enionuaivel o K. Mnapdadkng, ouvIoCTWVTAG OE KAOE &-
vav nou BeAel va ayopdaocel €va oniti va ndpel Tn yVoHn evog
Unxavikou nou gunioTeVETAl. SNUEIWVEI AKOUN OTI ME TNV €E&-
NIEN TNG ENIOTAMNG Kal TNG TEXVOAOYIag o1 eVIOXUTEIG EVOG KTI-
piou €ival nio eUKOAEG, NEPICTOTEPO MOIOTIKEG AAAG Kal MnIo ol-
KOVOUIKEG. «YNAapXouv NoAAd napadeiypaTa KTipiwv oTo KEV-
Tpo TnG ABrvacg, Ta onoia PeEAETABNKav HE TIG dIaTAEEIC Tou
1959, dnAadn Pe NOAU NTWXEG AVTICEIOUIKEG NPOBAEWEIG Kal
evioxUBnkav Npoo@aTa WOTE va anokpivovTdl JE acpAAsia
oTtn olyxpovn CeIopIKn dpAcn. € €va TETOIO XAPAKTNPIOTIKO
napadeiypa», Agel, «ulonoindnkav NapePPACEIC OTO OKEAETO
TOU KTIpiou nou To kaBioTouv TOO0 aoPAAEG 600 Kal av KaTa-
okeualoTav onUEPa, JE OUVOAIKO KOOTOG napodpolo Pe T da-
navn enevouong OAwv Twv danedwv PE GONVO NAAKAKI».

MNolec €ival 01 OWOTEC EVEPYEIEC MOU NPENEI VA KAVEI £va ATOUO
LE KIVNTIKN avannpia katd Tn dIdpKeid Tou ogiguou; Tnv wpa
Tng ddvnong Ba npénel va napayeivel orn B€on Tou, pakpida
ano enikiviuvoTnNTEC, 600 auTo eival duvaTdv. Av Xpnaiygonoi-
€i_apa€idio npenel étav aiobavBei To osIopo va BAAEl PPEVo
Kdl OTN CUVEXEIA va KAAUWEI TO KEQAAI TOU KAl TOV aUXEva e
Ta X€PIA TOU 1) PUE KAMOIO AAAO aVTIKEINEVO, OKUBOVTAC OG0 TO
duvaTtdv nepiogoTepo. - Opyaviopdg AVTIOEIONIKOU SxXedia-
guou kai MpooTaociag, www.oasp.gr.

OAZN: H ABRiva 0a avTéEel o€ éva HeydAo CEICHO

Wuxpaipia kai pgakpid anod Adikiopoug ouviotd o Eu@upng
Aékkag, npoedpog Tou OpyaviopoU AvTIOEIOHIKOU Zxedia-
opouU kai MpooTtaciag (OAZM) kai kaBnyntng Auvapikng Te-
KTOVIKNG, EQpapuoouévng MlewAoyiag kal Alaxeipiong ®uoikmv
KaTtaotpopwv oto EKMA. O k. Aékkag Agel 0TI n ABrva eivai
pia noAn pe 1oTopia 3.000 eTwv, uNapxouv Ta apxaia pvnueia,
Ta BulavTivd, Ta KTipia nou xTioTnkav HYETA TNV €nNavacTacn
Tou 1821, auTd nou nponynénkav Tou B' Maykoouiou MoAE-
Mou, Ta KTipla YETA To 1960. «Yndpxe! [ia noikiAogop@pia Kri-
piwv. Ta kTipid pag and 1o 1970 kai PeTd €ival avOeKTIKA Kai
000 niAnoialouue oTa ouyxpova xpovia yivovrai akoua KaAu-
TEPA, AOyw Twv PBEATIWOEWV OTOUG AQVTIOEIOUIKOUG KAvovi-
ououUg. To 70% Twv KTIpiwV TNG XWpac ival KATAOKEUAOUEVA
Bdoel avTIOEIOUIKWY KAVOVIOUWV, XWPIG auTo va onuaivel ot
Ta KTipia npo Tou 1959 eivar enikivduva, kKabwg kai Ta rnpon-
youueva xpovia unnpxav oxi Jovo npodiaypa@peg, aAAd kai
uia pueydAn guneipia. To kTipio Tn¢ BouAng, 1o lavenioTtnuio
Aénvawyv, eivar ktipia 150 etwv». O npoedpog Tou OAZM on-
MEIQVEI OTI Ciyoupa UNAPXOUV COEICUIKA TPWTA KTipla, KTipia
nou dev £€xouv ouvTnPNBEl, NoU €xouVv €yKATAAEIPOEi, Nou aA-
Aalouv kaBe 1600 XPNOEIG, aAAG KAl NWG «Bd0el TNC EUNEIPIag
Hag ano Toug rnponyouLIEVOUG OEIOIIOUG, O Evav LEYdAO Ocl-
ouo Ba unap&ouv eNINTWOEIG, O YEVIKEG YPALUES, WOTOTO, O
dounuEVoG 10TOC Ba ouunepipepBei BeTIKa>.

Avagopika pe Ta dnpodaoia KTipld, €K TwV onoiwv HOAIG To 25%
€xel eheyxOei, dnAadn nepinou 18.000 kTipia, o kKaBnynTnG -
nionpaivel 0TI and Ta unoAoina KTipia undpyxouv NMoAAd nou
gival keva, dev xpnoigonolouvTal dnAadr, aAAd kal autd Ta
onoia xpnoigonolouvTal dev onuaivel OTI €ival enikivduva -
yla napadeiypa, n BouAn eival éva and Ta dnuoacia KTipia Ta
onoia dev €xouv gheyxBei. O Opyaviopog AVTIOEIOHIKOU ZXe-
diaopoU kal MpooTaaciag, Aéel o K. Aékkac, npoonabei va eni-
Taxuvel TIG d1adikaoieg eAEyXwV, kKaBwG auToi givalr oTnv €u-
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BUvnN Tou €kAoTOTE ISIOKTATN, M.X. YIA TA YpA®Eia Kal TIC unn-
peoieg Tou unoupyeiou OIKOVOUIKWYV appodio €ival ToO OUYKe-
KPIMEVO UMOUPYEIO K.AM. «S€ KABe nepinTwaon», NPOCOETEl, «n
ouvTnpnon Twv dNHOCIWV KTipiwv gival kar Bgua nopwv. e
noAAd Bguara undpxouv avaykeg, Kal NEPICOOTEPEC Movaddeg

Evratiknc Gepanciag xpeialouacTe, kal aobevo@opa, Kai Ka-
AUTEpOUG dpopoug, aAAd oTo TEAoG TNG nueEpag divovTai npo-
TEPAIOTNTEG OUUPWVA E TIGC EKAOTOTE OIKOVOUIKEG duvaToTn-
TG TNG lMoAiTeiag, duvaTdTnNTeG o1 onoieg dev gival anepiopi-
OTEG».

Mnopei va yivel npoyvwon ceicHoU;

'Ox1 HOVO N eAANVIKR aAAG Kal n naykoopia enioTNPOVIKA Kol-
vOTNTa npoonabei va npoxwpenoel Tnv undébeon TnG npoyvw-
oNG TWV CEICU®V. SuxVvd, Tooo 'EAANvEC 600 Kal EEvol eniaTn-
HOVEG KAl EPEUVNTIKEG OPADEG OTEAVOUV PEAETEG YIA NPOYV®-
ogIc oTnV apuodia emitponn Tou OAZNM, anoTeAoUpevn anod ne-
pI000TEPOUG anod 20 €NIOTAMOVEG TOU UpUTEPOU KAAdou, ol
onoieg SIEPEUVOVTAL. YNAPXOUV OMWG KI EKEIVOI MOU KannAgU-
ovTdl QUTHV TNV KataoTaon, Aéel 0 K. AéKKAg, Nou Kavouv pia
npoyvwaon Tnv onoia dev katabgTouv atov OAZM aAAa £pxov-
Tdl OTN OUVEXEIA Kal unooTnpifouv OTI €ixav NpoPAEWsl To
Tade OEIOMIKO YEYOVOG, €MIKAAOUNEVO! dNUOCIEUOH TOUG OF
kdnola d1eBvr) 10To0eAIdA. «Yndpyer kal BEua aTtouikng eubu-
vne», Aégl o npoedpog Tou OASN, «av ExEIC KATI, va TO KATa-
BE0€iIc OTIC aplOdIEG APXES TNG XWPAG TOU>.

«3€ KAOe nepinTwon», KATAANYE 0 KABNYNTNG, «npoyvwon
dev undpxel oUTe kal 6a undpé&el oTa enoueva xpovia. AAAG ki
orav 6a unapé&el, dev Eepoue av Ba eivar enixeipnoiakd aéio-
noinoiun>.

Mvnpeia, diatnpnTéa, eykaraAsigpéva Kripia

1o npdéo@aTo BiBAio Tou «KaTaokeuég anod Toixonolia, a-
notipnon kai enePPACEIG Yia OEICHIKA popTia» (ekd. Ep-
yovouog), o KmvoTavTivog Znupakog avapEPETal OToV Kiv-
duvo nou avTipeTwnifouv Ta KTipia and Toixonolia, JeTagu au-
TV OAa Ta pvnueia kai Ta diatnpnTéa. «O TEAEUTAIOG IOXUPOG
O€I0UOG oTnV ATTIKN gyive Tov IoUAio Tou 2019 kai ntav 5,3
PixTep, dnAadn nrtav 18 PopeEC aoBeVETTEPOG ano 10 CEIOUO
Twv 5,9 PixTep 10 1999 ornv ldpvnBa. Ti dianioTtwoaye ano
ToV o€glou0 Tou IouAiou Tou 2019; MoAAEG aoToxiec oTOUG TOI-
XOUG (PWYNEG Kal NTWOEIG) aAAd kai KaTappeUoelG kal oofa-
PEC BAGBEC O eykaTaAsiuueva KTipia, onw¢ 10 UVNUEIO TOU
Taividdpopou Kpdkapn otov lleipaid. AvriAauBavouaote OTi
O€ €vav I0XUPOTEPO O€IOUO Ba £XOUUE UEYaAUTEPA nMpoPAn-
para», Aégl o K. =nupdkoc. Mvnueia, pag unevBupilel o kabn-
YNTAG, €ival KaTAoOKEUEG ouvnBwG naAaidTepeg Twv 100 €TV
NMou €XOUV XaPaKTNPIOTEI WG TEToIa and To Ynoupyeio MoAITI-
opoU, evw dIaTNPNTEA €ival TA KTipIA NMOU €X0UV XAPAKTNPIOTE
€701 ano To Ynoupyeio MepIBAANOVTOC AOYW Twv 181QITEPWV
ApXITEKTOVIKOV TOUG XAPAKTNPIOTIKWV, M.X. TA VEOKAAOIKA.
«Ano autd, nepinou 20.000 avikouv o€ 10IWTEG, dnAadn To
0,8% TOU OUVOAIKOU OpoAoyouuevou Oounuevou nepiBdA-
AovToc, noAAa and Ta onoia givar eykataAsiuuéva», NEgl o K.
Znupdakog, enionuaivovrag 6T Ba npenel va doBouv KivnTpa
ano Tnv MoAiTeia yia Tn ouvTApNnor Toug, YiaTi olya-olya 6a
XAOOUKE OAO TOV APXITEKTOVIKO WAG NOAITIONO. «ZuvnBwe o€
Eva eyKATAAEIUUEVO KTIpIO MNEPTEI NPWTA N OTEYN, UETA Unai-
vouv vepd, d1aBpwvovTai ol ToIX0oI Kal KATapPEOUV Kal EKEIVOI.
Av, dnAadn, npooTatsuBei n OTEYN Kai yivouv UEPIKEG aKOUd
avaykaisc eneuPBaceic 1o kTipio 8a owbei kai ol eneUPATEIC
npoaoraoiac dev gival TOoo danavnpeg 000 vVouilouv noAAoi»,
€NIoNUaivel.

Tnv idila oTiyun, orov dnpo Tng ABrivag undapxouv nepinou
1.400 eykaTalelypéva KTipia, apKeTA €K TWV OMOIiWV ETOILOP-
pona kal enikivbuva yia Toug nepaoTikoUs. Ta neploodTepa
ano auTa AavhAKouv OE £€vav | O£ NEPICOOTEPOUG IDIOKTATEG, Ol
onoiol KAaTa Tov VOO €ival unguBuvol yia Tn GUVTAPNON TOUG,
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avapepel o NMwpyog AnooToAonouAog, avTidruapxog Ao-
punong kai Ktipiakwv Ynodopwv. Kanola Aiya, Ta onoia UoTtepa
ano autowia €1I0IKWV, Napoucia €iI0ayyeA&a, KpiBnkav enikiv-
dUvVWG eToINOppona kal katedagioTnkav anod Tov dnpo, apou
unnp&e enikoivwvia Pe Tov/Toug IDIOKTATES. Ta £€€oda kaTeda-
PIoNG XpeEWONKavV O€ eKEIVOUG. ZUPNPWVA HUE TOV K. ANOCGTOAO-
noulo, TIG endueveg eBOouadeg avapéveral va dobei os dia-
BoUAeuon oxedio vopou Tou Ynoupyeiou MepiBaAlovTog yia
TNV QVvTIHETOMION TOU MPORANMATOG TWV EYKATAAEIMHEVWV
KTIpiwv, aAAG Kal Tng ouvTrpnong Twv dIATNPNTEWV, O OAn
™ Xwea.

'HEepeG OTI...

O 0OgIoPOC HE TIG HEYAAUTEPEG avOpwNIVEC anWAEIEC oTnV EA-
Aada ouveRn aTig 3 AnpiAiou 1881 otn Xio, 6Tav okoTwONKAv
3.550 avBpwnol. O €NOPEVOG MIO KATACGTPENTIKOG OEIOUOC £-
yive To 1953. Eixe péyebog 7,2 PixTep kal enikevrpo Tnv Ke-
@alovia Tnv onoia, yadi 4 TN PwTIA Nou akoAoUBnoe, oXedov
100N€dW0E, ONWG kal Tn ZakuvBo. 'HTav 455 ol vekpoi oTn Za-
KuvBo, 386 oTnv Kepalovia kal évag otnv 18akn. Eniong, To
1999 unnp&av 143 vekpoi otnv ABriva anod Tov oelopo 5,9
PixTep pe enikevTpo Tnv Mapvnba, evw 1o 1978, oTn Osooa-
Aovikn, 45 avBpwnol €xacav Tn {wr Toug o€ oelond 6,5 Pi-
XTEP.

O EuBuUung Aékkag gival o npoedpog Tou OpyaviopoU AvTIOEI-
opIkoU Zxedlagpou kai MpooTacsiag / O KwvoTavTivog Znupd-
KOG €ival kaBnynTng AvTiosiopik®V KaTaokeuwy ato EMM / O
Mwpyog Ztacivog eival npdedpog Tou TEE / O BaoiAng Mnap-
dakng €ival npoedpog Tou SUAAOYoOU TMOAITIKOV Mnxavik®v
EAAGDag / O MNwpyog ANooToAONOUAOG gival avTidnuapyog Ao-
Unong kai KTipiak®v Ynodouwv Tou Anpou ABnvaiwv.

(Takng =kpiBavoc / ATHENS VOICE, 23.09.2020,
https://www.athensvoice.gr/greece/680711 antehei-i-
athina-ena-megalo-seismo)
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The Jimei landslide: inducing reactivation of an
ancient failure through tunneling

It is well-established that poorly planned or inappropriate
tunneling can induce landslides. This is particularly the case
when the tunnel penetrates an ancient landslide, which most
frequently occurs because the features of the existing but
dormant mass movement were not identified at the ground
investigation stage. Once movement is initiated it is difficult
and expensive to re-establish stability.

Google Earth image of the aftermath of the Jimie landslide reactivation in China

The paper suggests that these features were identified as
landslides prior to construction, and that the aim had been to
locate the tunnels in bedrock below the shear surface. How-
ever, the tunnel appears to have penetrated the landslide
mass, inducing reactivation, which caused serious defor-
mation in one of the tunnels. Note that, as the image above
shows, the landslide is occupied by houses and a school, so
reactivation has significant implications.

Wang et al. (2020) provide the following cross-section in the
paper. This is a large slope failure — 11 million cubic metres
in volume and up to about 73 m in depth:
Fig. 2
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Cross-sections through the Jimie landslide, provided by
Wang et al. (2020). Note the location of the tunnels.
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In a new paper in the Arabian Journal of Geosciences, Wang
et al. (2020) describe the impact of a twin bore tunnel on an
ancient landslide in Gulin County in Sichuan Province,
China. The tunnels were bored as part of a highway construc-
tion project. They penetrated the two lobes of the ancient
Jimie landslide, which was reactivated as a consequence.

The image below, from Google Earth, shows the site, located
at 28.059, 105.676. The image is from 2019, so post-dates
the mitigation of the problems.

GoogleEarth

&

The paper goes on to simulate the effects of mitigating the
landslide through removal of a portion of the upper part of
the landslide to reduce the driving force. The paper simulates
the excavation of 1.3 million cubic metres.

Perhaps surprisingly the paper does not really describe what
was actually undertaken at this site, but the Google Earth
image appears to show that a substantial portion of the land-
slide was removed. The 2019 Google Earth image shows
traffic on the road, so it appears that the mitigation was suc-
cessful.

Reference

Wang, Z.F., Shi, F.G., Li, D.D. et al. 2020. Tunneling-induced
deep-seated landslides: a case study in Gulin County, Si-
chuan, China. Arabian Journal of Geosciences 13, 1039.
https://doi.org/10.1007/s12517-020-06048-5

(THE LANDSLIDE BLOG, 5 October 2020,
https://blogs.agu.org/landslideblog/2020/10/05/jimie-land-
slide-1)

Tunneling-induced deep-seated landslides: a
case study in Gulin County, Sichuan, China

Zhong Fu Wang, Feng Ge Shi, Dong Dong Li &
Haoyuan Li

Abstract

The excavation of a highway tunnel revived an ancient land-
slide in Gulin County, Sichuan Province, China, which resulted
in many severe problems such as ground surface cracks, tun-
nel deformation, and supporting structure damage. This pa-
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per focused on the interaction between the old landslide and
the tunnel. First, the engineering geological conditions and
deformation characteristics of the ancient landslide were de-
termined on the base of field geological survey and geological
prospecting. Second, the calculation parameters of the slid-
ing body and sliding zone were obtained by back analysis to
the surface deformation monitoring data. Finally, the failure
mechanism of landslide due to tunnel excavation was dis-
cussed by three-dimensional numerical simulation, and the
effect of proposed reinforcement measures was evaluated.
The investigation results show that the ancient landslide con-
sists mainly of gravel and block stones, and the major reason
for the landslide failure is that the tunnel is exactly across the
ancient landslide belt. The sliding surface below the left tun-
nel is gentle, and the thick sliding body prevents the upper
body from sliding largely. Therefore, the deformation of the
sliding body mainly occurred in the region above the tunnel.
The calculated overall deformation range and value for the
sliding body by back analysis are in good agreement with the
field survey results and slope deformation monitoring data.
According to the tunnel construction period and deformation
characteristics of the sliding body, it is suggested to remove
some part of the sliding body above the tunnel. The numeri-
cal simulation results show that, after removal, the sliding
body and tunnel are small in deformation and are stable. The
research results in this paper not only keep the tunnel under
good construction and operation but also ensure the people
and their property, which saves much construction cost and
provide a valuable reference to similar projects.

https://link.springer.com/article/10.1007/s12517-020-
06048-5
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1. 2021 TERZAGHI ORATION - News from the ISSMGE
President Charles Ng

I am very pleased to announce that Professor Antonio Gens
from the Universitat Politécnica de Catalunya in Spain has
been selected as the 2021 Terzaghi Orator. Professor Gens
was selected from a pool of 16 outstanding nominations in-
cluding 5 former Rankine Lecturers. After reviewing the ab-
stracts of proposed case histories including photographs sub-
mitted by 6 finalists and consultation among some distin-
guished peers in our Society, I had the privilege to select
Professor Gens to be our next Orator although the decision
was extremely difficult since we had so many outstanding
candidates. I am absolutely confident that Professor Gens will
deliver an excellent lecture in Sydney in 2021. Please join me
in congratulating Professor Gens.

2. ISSMGE AWARDS - Deadline extended

Due to the COVID-19 Pandemic the Awards Committee in
consultation with the President has decided to extend the
submission deadline to 30 November 2020. Nominations
should be submitted to the Secretary General.

3. TC - NOMINATIONS

These TCs are actively seeking nominations for members
from the Member Societies. Please make sure that your
Member Society representative is aware of your interest in
joining either of these Committees.

TC107 - Tropical Residual Soils
TC214 - Foundation Engineering for Difficult Soft Soil Condi-
tions.

4. WEBINARS

The following webinar was recently added to the ISSMGE ed-
ucational resources available from the website:

e Prof. Pijusch Samui: "Machine Learning in Geotechnical
Engineering

5. ISFOG 2020 - Proceedings now available

The proceedings for ISFOG 2020 (a specialist conference on
offshore geotechnics held under the auspices of TC209) have
just been released. The conference itself has been postponed
to late 2021, but the decision was taken to make the pro-
ceedings available this time - to ensure the material comes
out in a timely fashion, and to honour the commitment of
authors to the conference. The link to purchase the proceed-
ings is at https://www.isfog2020.0rg/proceedings. The cost
is USD150.00 and will be deducted from the cost of your con-
ference registration. Registration will open to the public in
June 2021. Registrants will be contacted closer to that date
and given instructions on how to obtain credit for the pur-
chase of the proceedings.

6. CORPORATE ASSOCIATES' PRESIDENTIAL GROUP:

The August 2020 update of Corporate Associates’ varied and
exciting activities around the world can be found here
https://www.issmge.org/corporate-associates/corporate-as-
sociates-presidential-group. Why and how to join as a Cor-
porate Associate are detailed in https://www.issmge.org/cor-
porate-associates/why-how-to-join.

7. BULLETIN

The latest edition of the ISSMGE Bulletin (Volume 14, Issue
4, August 2020) is available from the website
https://www.issmge.org/publications/issmge-bulletin/vol-
14-issue-4-august-2020
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8. FEDERATION OF INTERNATIONAL GEO-ENGINEER-
ING SOCIETIES (FedIGS)

The Federation of International Geo-Engineering Societies
(FedIGS) is a collaborative association of international pro-
fessional societies in the field of “Geo-Engineering” and
serves to facilitate cooperation among them. It has launched
its revamped website, which can be viewed at https://geoen-
gineeringfederation.org/.

The cooperating societies forming the FedIGS Board are:
e International Society for Soil Mechanics and Geotechnical
Engineering (ISSMGE)

e International Society for Rock Mechanics and Rock Engi-
neering (ISRM)

e International Association of Engineering Geology and the
Environment (IAEG)

e International Geosynthetics Society (IGS)

FedIGS also has a number of Joint Technical Committees:

e JTC1 Natural Slopes and Landslides
e JTC2 Representation of Geo-Engineering Data
e JTC3 Education and Training

Further details about the FedIGS can be found at www.ge-
oengineeringfederation.org.

9. ISSMGE ONLINE LIBRARY - OPEN ACCESS

The ISSMGE Online library (https://www.issmge.org/publica-
tions/online-library) is in continuous development - please
note the following additions:

1st (2007) and 7th (2019) International Symposium on Geo-
technical Safety and Risk

10th International Symposium on Field Measurements in Ge-
omechanics (FMGM2018)

25th European Young Geotechnical Engineers Conference
10. ISSMGE FOUNDATION

The next deadline for receipt of applications for awards from
the ISSMGE Foundation is the 31 January 2021. Click here
for further information on the ISSMGE Foundation.

11. CONFERENCES

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

As might be expected, many events have been rescheduled
and we update the Events page whenever we are advised of
changes.

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

ISSMGE Events

XXV CONGRESO ARGENTINO DE INGENIERIA GEOTEC-
NICA - CAMSIG - 26-05-2021 - 28-05-2021 Parque del
Conocimiento - Posadas, Misiones, Argentina; Language:
Spanish; Organiser; Sociedad Argentina de Ingenieria Geo-
técnica; Contact person: Andres Ayala; Address: Av. Ulises
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Lopez, N3300 Posadas; Email: camsig2020.mi-
siones@gmail.com, secretario@saig.org.ar; Website:
https://camsig2020.com

Non-ISSMGE Events

Buchanan Lecture - Texas A&M University - 06-11-
2020 - 07-11-2020 Zoom virtual, College Station, United
States; Language: English; Organiser: Texas A&M Univer-
sity; Contact person: Jean-Louis Briaud; Email:

briaud@tamu.edu; Website:

(C249-0)

International Society for Rock
and Rock Engineering ~

Prof. Manuel Romana passed away

On 26 March 2020, our colleague Prof. Manuel Romana Ruiz
has passed away.

Throughout his long professional career, Professor Romana
became one of the greatest exponents of Rock Mechanics
both in Spain and internationally. He developed the so-called
Slope Mass Rating (SMR), one of the most used geomechan-
ical classifications focusing slope stability.

He was elected president of the Spanish National Group of
the ISRM (SEMR) in 1980 and was in office for more than 20
years.

The ISRM and the rock mechanics community deeply regret
his loss.

Indonesian available at the ISRM glossary

Indonesian available at the ISRM Rock Mechanics and Rock
Engineering Glossary, which now has 17 languages

Rock Engineering Practice , a complete video course by
Professor Jian Zhao available from the ISRM website

Rock Engineering Practice , an on-line course by Professor
Jian Zhao, provides an introduction to rock mechanics prac-
tice. The course on-line course, and covers 4 parts: Site In-
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vestigation and Testing; Rock Slope Engineering; Rock Foun-
dation Engineering; Underground Rock Excavations.

The lectures are given by Professor Jian Zhao, who has been
teaching rock mechanics and rock engineering since 1990,
first at Nanyang Technological University of Singapore, then
at Ecole Polytechnique Fédérale de Lausanne of Switzerland,
and currently at Monash University in Melbourne of Australia.
He is a Fellow of the International Society for Rock Mechanics
since 2015.

Website: https://www.isrm.net/gca/index.php?id=1480

ISRM Commission on Rock Dynamics Seminar Series
14-23 October

The ISRM Commission on Rock Dynamics announces a Sem-
inar Series on Rock Dynamics and Applications with the fol-
lowing lectures:

Derek Elseworth

Title: Triggered Seismicity and Permeability Evolution in
Faulted and Fractured Reservoirs

14 Oct. 2020, 12:00 GMT

Laura J. Pyrak-Nolte
Title: Linking Macro-Scale Information to the Micro-Scale
16 Oct. 2020, 13:00 GMT

Heping Xie

Title: Conceptualization and Preliminary Study of Engineer-
ing Disturbed Rock Dynamics

23 Oct. 2020, 01:00 GMT

Jian Zhao

Title: Rock Strength and Failure Behaviour Observed under
Triaxially Confined Impact

23 Oct. 2020, 02:00 GMT

The seminar is open for free to ISRM members and public:
ZOOM ID: 447 820 8610, Password: 123456

o3
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TUNMELLING

EuulETy

Greenwich Tunnel Boring Machine Delivery -
The abridged story

Speakers: Robert Margariti-Smith - Tunnel Manager - CVB &
Conor McQuade - Project Manager - Mammoet

This presentation covers the challenges, the highs and the
lows encompassing the planning and execution for the deliv-
ery of the Greenwich Tunnel Boring Machine through the
streets of south London.

A whistle stop (and hopefully engaging) tour through the
challenges, the highs and the lows encompassing the plan-
ning associated with transportation of a complete 520t Tun-
nel Boring Machine shield on Self Propelled Modular Trans-
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porters through the streets of urban London to the Greenwich
Site and the final execution.

Looking at interfaces with local authorities, utility companies,
TFL, 3" party stakeholders, Traffic Management teams, de-
signers & trial runs.

Thursday, 15™ October 2020, Streaming Link:
https://youtu.be/CX0Os EsttQ0

ofi) 000/ 11935

https://www.youtube.com/watch?v=CX0Os EsttQO0&fea-
ture=youtu.be

o3 D

The ICOLD General Assembly will be held as videoconference
on November 30, 2020. The Symposium on Sustainable De-
velopment of Dams and River Basins organized by INCOLD
will take place virtually as well on 24 February 2021.
https://icold2020.or

(C249-0)

Geotechnical engineering update

FREE TO READ

Giroud Lectures are now free to read

The Giroud Lecture was established by the International Geo-
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synthetics Society (IGS) in 1994 in recognition of the invalu-
able contributions of Dr. J.P. Giroud to the technical advance-
ment of the geosynthetics discipline and his central role in
the development of the IGS.

After a lecture is given, it is written as a paper and published
in Geosynthetics International. These resulting papers are
now free for you to read. Read them all

Intemational Journal
of Physical Madelling
in Geotechnics

Geotechnical design for offshore wind turbine mono-
piles

The latest issue of Géotechnique covers this important topic
and is free to read for the next month. Read now

Physical modelling of landslides

Read this International Journal of Physical Modelling in Geo-
technics themed issue in collaboration with the International
Society for Soil Mechanics and Geotechnical Engineering.
Read now

Editor's picks

Each issue, the editor of International Journal of Physical
Modelling in Geotechnics highlights his must reads. Take a
look back at this year's:

Effect of installation method on static and dynamic load test
response for piles in sand

Axial response of short pile due to tunnelling-induced soil
movement in soft clay

Development of a fault simulator for soils under large vertical
stress in a centrifuge

Centrifuge model tests of earthquake-induced submarine
landslide

Centrifuge tests for evaluation of submarine-mudflow hydro-
planing and turbidity currents

Bearing capacity under increasing undrained shear strength

NEWS

Celebrating Open Access week at ICE Publishing
This year’s theme of ‘open with purpose: taking action to
build structural equity and inclusion’, we look at our Gold
Open Access journal Geotechnical Research. Read more

Reviewing for ICE Publishing journals

Celebrating the vital role our peer reviewers play in our jour-
nals. We also look at the experiences of our reviewer and how
you can become one. Find out more

EVENTS

Yeager Airport Reinforced Soil Slope Failure - lessons
learned

5 November 2020, webinar

This webinar will cover the forensic investigation performed,
the causes of the failure and lessons learned.

It is a joint event with the International Geosynthetic Society
(IGS) UK Chapter, and is free to attend. Find out more
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NMPOZEXEI2
FEQTEXNIKEz
EKAHAQZEI2

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

3 Conference of the Arabian Journal of Geosciences (CAJG),
2-5 November 2020, Sousse, Tunisia, https://cajg.org (on-
line)

Postponed Fourth GeoMEast©2020 International Under-
ground Structures Conference (IUSC), 8-12 November 2020,

Cairo, Egypt, http://underground.geomeast.org

Cutting Edge Conference Advances in Tunneling Technology,
November 10-11, 2020, www.ucaofsmecuttingedge.com

CouFrac2020 goes fully virtual!! CouFrac 2020 - International
Conference on Coupled Processes in Fractured Geological Me-
dia: Observation, Modeling, and Application, November 11-

13, 2020, Seoul, Korea, http://coufrac2020.0rg

Postponed 10t International Conference on Scour and Ero-
sion (ICSE-10), November 15-18, 2020, Arlington, Virginia,
USA, www.engr.psu.edu/xiao/ICSE-10 Call for abstract.pdf

BEYOND A TUNNEL VISION The second European conference
on tunnel renovation, November 27th 2020, https://be-
yondatunnelvision.eu

ASIA 2020 Eighth International Conference and Exhibition on
Water Resources and Renewable Energy Development in
Asia, 8-10 December 2020, Kuala Lumpur, Malaysia,
www.hydropower-dams.com/asia-2020

Online 6™ ICFGE 2020 Forensic Geotechnical Engineering &
Geo-Disaster Documentation, December 10-12, 2020 IIT
Delhi, India, http://tc302-issmge.com

Postponed ISGPEG 2020 International Conference on Inno-
vative Solutions for Geotechnical Problems in Honour of Prof.
Erol Guler, 2021, Istanbul, Turkey, www.isgpeg2020.org/en

BSGC 2020 is going virtual! 14th Baltic Sea Geotechnical
Conference 2020 Future Challenges for Geotechnical Engi-
neering, 18-20 January 2021, Helsinki, Finland,
www.ril.fi/en/events/bsgc-2020.html

NGM 2020 is going virtual! Nordic Geotechnical Meeting Ur-
ban Geotechnics, 18-20 January 2021, Helsinki, Finland,
www.ril.fi/en/events/ngm-2020.html

17™ World Conference ACUUS2020 Deep Inspirations, 3-4
February 2021, www.ril.fi/en/events/acuus-2020.html

XIII International Symposium on Landslides - Landslides and
Sustainable Development, 21-26 February 2021, Cartagena,
Colombia, www.scg.org.co/xiii-isl
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2021 GEOASIA7Y - 7th Asian Regional Conference on Interna-
tional Geosynthetics Society, March 1-4, 2021, Taipei, Tai-
wan, www.geoasia7.org

This British Tunnelling Society “"BTS 2020” Conference and
Exhibition, March 2"-37, 2021, London, United Kingdom,
www.btsconference.com.

3rd International Symposium on Coupled Phenomena in En-
vironmental Geotechnics, 17 - 19 March 2021, Kyoto, Japan,
https://cpeg2020.or

International Conference on Challenges and Achievements in
Geotechnical Engineering, 31.03.2021 - 02.04.2021, Tirana,

Albania, Erdi Myftaraga, emy@greengeotechnics.com

EUROENGEO 3RfP EUROPEAN REGIONAL CONFERENCE OF
IAEG, 8 - 12 April 2021, Athens, Greece, www.eu-

roengeo2020.org

AFRICA 2021 Water Storage and Hydropower Development
for Africa, 13-15 April 2021, Lake Victoria, Uganda, www.hy-
dropower-dams.com/africa-2021

o3 D

@
THE EVOLUTION OF GEOTECH:
25 YEARS OF INNOVATION r

APRIL 20-21. 202

Rocscience International Conference 2021
April 20th - 21st, 2021, virtual
www.rocscience.com/learning/rocscience-conference

In celebration of Rocscience’s 25% year as a company, we will
be hosting our first technical conference on April 20t™- 21°t,
2021.

Rocscience is pleased to invite geotechnical industry academ-
ics and practitioners to participate in the first version of the
Rocscience International Conference on Numerical Modelling.
The conference, which will take place online on April 20-21,
2021, is themed as "The Evolution of Geotech: 25 Years of
Innovation". The objective is to analyze and discuss the latest
innovations in applied geomechanics and emerging technol-
ogies with the potential to revolutionize the field.

Topics

e Tunnelling in challenging environments

e Open pits slope stability

e Numerical modelling of high-stress environments
e Settlement and Foundation Engineering

e Artificial intelligence and virtual reality technologies in ge-
otechnical engineering

e Advancements in probabilistic analysis of slopes
e Advancements in three-dimensional geotechnical analysis
e Dynamic and Liquefaction Modelling

e Discrete fracture network modelling of rock masses
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2nd Vietnam Symposium on Advances in Offshore Engineer-
ing - Sustainable Energy & Marine Planning, 22-24 April
2021, Ho Chi Minh City, Vietnam, https://vsoe2021.sciences-
conf.org

16th International Conference of the International Associa-
tion for Computer Methods and Advances in Geomechanics -
IACMAG - CHALLENGES and INNOVATIONS in GEOMECHAN-
ICS, 03-05-2021, Torino, Italy, WWW.SYympo-
sium.it/en/events/2020/16th-international-conference-of-
iacmag?navbar=1

ATS 2020 AUSTRALASIA TUNNELLING CONFERENCE, 10th -
13th May 2021, Melbourne, Australia,
https://www.ats2020.com.au

EUROGEO WARSAW 2020 7" European Geosynthetics Con-
gress, 16-19 May 2021, Warsaw, Poland, www.eurogeo?7.org

TISOLS Tenth International Symposium on Land Subsidence,
Living with Subsidence, 17-21 May 2021, Delft - Gouda, the

Netherlands, www.tisols2020.org/tisols2020

7th International Conference on Industrial and Hazardous
Waste Management 18 - 21 May, 2021, Chania, Crete,
Greece, http://hwm-conferences.tuc.gr

2020 CHICAGO ICTG International Conference on Transpor-
tation Geotechnics, May 23 - 26, 2021, Chicago, Illinois, USA,
http://conferences.illinois.edu/ICTG2020

Fifth International Conference on New Developments in Soil
Mechanics and Geotechnical Engineering, 27 - 29 May 2021,

Nicosia, Northern Cyprus https://zm2020.neu.edu.tr/

Joint meeting of ISSMGE TC201 and TC210, ICOLD TC E and
TC LE “Dams and Levees: Particle Movements - Case Stud-
ies, Experiments, Theory”, June, 2020, Budapest, Hungary,
www.isc6-budapest.com

6th International Conference on Geotechnical and Geophysi-
cal Site Characterization “Toward synergy at site characteri-
sation”, June 2021, Budapest, Hungary, www.isc6-buda-
pest.com

2021 ICOLD MARSEILLE - ICOLD 27th Congress - 89th An-
nual Meeting Sharing Water: Multipurpose of Reservoirs and
Innovations, 4 - 11 June 2021, Marseille, France,
https://cigb-icold2021.fr/en/

International Airfield and Highway Pavements Conference,
June 6-9, 2021, Austin, Texas, USA, www.pavementsconfer-
ence.org

MSL 2021 The 1st Mediterranean Symposium on Landslides
SLOPE STABILITY PROBLEMS IN STIFF CLAYS AND FLYSCH
FORMATIONS, 7-9 June 2021, Naples, Italy,
https://medsymplandslides.wixsite.com/msl2021

9th International Conference on Computational Methods for
Coupled Problems in Science and Engineering (COUPLED
PROBLEMS 2021), 13-16 June 2021, Sardinia, Italy, cou-
pledproblems sec@cimne.upc.edu

Rapid Excavation and Tunneling Conference RETC2021, June
13-16, 2021, Las Vegas, Nevada, USA, www.retc.org
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Cities on Volcanoes 11 - Volcanoes and Society: environ-
ment, health and hazards, 14-18 June 2021, Heraklion,

Crete, https://pcoconvin.eventsair.com/volcanoesi1

EGRWSE 2020 - 3™ International Conference on Environmen-
tal Geotechnology, Recycled Waste Materials and Sustainable
Engineering, 17-19 June 2021, Izmir, Turkey,
www.egrwse2020.com

2" ICPE 2021 The Second International Conference on Press-
in Engineering, 19-21 June 2021, Kochi, Japan, https://icpe-
ipa.org/

1st International Conference on Sustainability in Geotech-
nical Engineering, ICSGE, 27-30 June 2021, Lisboa, Portugal,
http://icsge.lnec.pt/#

IS-Cambridge 2020 10 International Symposium on Geo-
technical Aspects of Underground Construction in Soft
Ground, 28 June to 01 July 2021, Cambridge, United King-
dom, www.is-cambridge2020.eng.cam.ac.uk

ICONHIC2021: THE STEP FORWARD - 3rd International Con-
ference on Natural Hazards & Infrastructure, 22 - 24 June

2021, Athens, GREECE, https://iconhic.com/2021

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

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

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

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

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

37% General Assembly of the European Seismological Com-
mission, September 2021, Corfu, Greece,
www.escgreece2020.eu

ACE 2020 14% International Congress on Advances in Civil
Engineering, September 2021, Istanbul, Turkey,
www.ace2020.org/en

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

(C249-0)
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COMPLAS 2021 . 4

iacm Barcelona, Spain, 7-10 Septamber 2021
1N MEVIDRIAR OF PROF. D. ROGER J. OWEN

COMPLAS 2021 is the 16% conference of the COMPLAS Se-
ries.

The COMPLAS conferences started in 1987 and since then
have become established events in the field of computational
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plasticity and related topics. The first fifteen conferences in
the COMPLAS series were all held in the city of Barcelona
(Spain) and were very successful from the scientific, engi-
neering and social points of view. We intend to make the 16th
edition of the conference another successful edition of the
COMPLAS meetings.

The objectives of COMPLAS 2021 are to address both the
theoretical bases for the solution of nonlinear solid mechanics
problems, involving plasticity and other material nonlineari-
ties, and the numerical algorithms necessary for efficient and
robust computer implementation. COMPLAS 2021 aims to
act as a forum for practitioners in the nonlinear structural
mechanics field to discuss recent advances and identify fu-
ture research directions.

COMPLAS 2021 will be dedicated to the memory of professor
D. Roger J. Owen, who passed away on January 13 2020.
Prof Owen was an eminent scientist in the field of computa-
tional mechanics. He was also the founder of the COMPLAS
conferences and co-chair of all previous editions of the con-
ference since 1987.

COMPLAS 2021 is a Thematic Conferences of the European
Community on Computational Methods in Applied Sciences
(ECCOMAS) and a Special Interest Conference of the Inter-
nat. Association for Computational Mechanics (IACM).

Conference Topics

Advanced Material Models
Artificial Intelligence Techniques
Big Data Analytics Techniques
Biomechanics

Blast problems

Composites

Computational Material Design
Contact Problems

Damage, Fracture and Fatigue
Data Driven Constitutive Models
Environment and Geosciences

FEM and Particle-Based Methods

(Discrete Element Methods, Material Point Methods,
SPH Methods, Meshless Methods, Particle Finite Element
Method, etc.)

Forming Processes

Geo-Science

Geomechanics

Granular Materials Processes
High Velocity Impact

Industrial Applications

Machine Learning Techniques
Model Reduction Techniques
Multi-Body and Non-Linear Dynamics
Multi-Fracturing Solids
Multi-Physics Problems
Multi-Scale Material Models
Nano-Mechanics

Parallel Computing

Real Time Computing Techniques

Conference Secretariat

CIMNE’ CONGRESS BUREAU

Campus Nord UPC, Building C3 - “Zona Comercial”
Jordi Girona, 1-3 (08034), Barcelona, Spain

Tel. +34 93 405 4694 / Fax +34 93 205 8347
complas_sec@cimne.upc.edu
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RMEGV 2021 - 5th International Workshop on Rock Mechan-
ics and Engineering Geology in Volcanic Fields, 9+11 Sep-
tember 2021, Fukuoka, Japan, https://ec-conven-
tion.com/rmegv2021

SYDNEY 7iYGEC 2021 7™ International Young Geotechnical
Engineers Conference A Geotechnical Discovery Down Under,
10-12 September 2021, Sydney, Australia,
http://icsmge2021.org/7iygec

SYDNEY ICSMGE 2021 20 International Conference on Soil
Mechanics and Geotechnical Engineering, 12-17 September
2021, Sydney, Australia, www.icsgme2021.org

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

branes2021/frontal/default.asp

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

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

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

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

ISFOG 2020 4th International Symposium on Frontiers in Off-
shore Geotechnics, 8 - 11 November 2021, Austin, United
States, www.isfog2020.0rg

2021 GEOASIA? - 7th Asian Regional Conference on Interna-
tional Geosynthetics Society, November 22-26, 2021, Taipei,
Taiwan, www.geoasia7.org

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

WTC 2021 World Tunnel Congress 2021 - Underground solu-
tions for a world in change, 16-19 May 2021, Copenhagen,
Denmark, www.wtc2021.dk

GeoAfrica 2021 - 4th African Regional Conference on Geo-
synthetics - Geosynthetics in Sustainable Infrastructures and
Mega Projects, 21 February 2022, Cairo, Egypt, https://ge-
oafrica2021.org

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

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

(C249-0)
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CPT'22

5th International Symposium on Cone Penetra-
tion Testing
8-10 June 2022, Bologna, Italy

The Italian Geotechnical Society (AGI) and the University of
Bologna are pleased to announce the 5th International Sym-
posium on Cone Penetration Testing, CPT'22, to be held in
Bologna, Italy, on June 8-10, 2022. CPT'22, organized under
the auspices of the ISSMGE Technical Committee TC102, fol-
lows the successful symposia held in Delft, The Netherlands
(2018), Las Vegas, Nevada USA (2014), Huntington Beach,
California USA (2010) and Linkdping, Sweden (1995).

As tradition of the CPT events, which foster a lively debate
on recent advancements on cone penetration testing, the
Symposium aims at providing Researchers, Practitioners and
Contractors with a unique opportunity of sharing up-to-date
knowledge in equipment, testing procedures, data interpre-
tation and related applications, as well as discussing emerg-
ing solutions and new ideas with the largest gathering of
world’s experts, academics and non-academics, working in
the broad and dynamic area of CPTs.

Organizer

Italian Geotechnical Society (AGI) and University of Bologna
(endorsed by TC102)

Contact Information

Contact person: Susanna Antonielli (AGI),
Prof. Guido Gottardi (University of Bologna)

Email: guido.gottardi2@unibo.it,

Email: agi@associazionegeotecnica.it

o3

Eurock 2022

Rock and Fracture Mechanics in Rock Engineer-
ing and Mining
13+17 June 2022, Helsinki, Finland

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

@ D

3™ European Conference on Earthquake Engineering and
Seismology (3ECEES), 19-24 June 2022, Bucharest, Roma-
nia, https://3ecees.ro

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

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

Contact Information

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

o3 D

e -
U NSATzoz The 5" international Conference on
Unsaturated Saikts, Milos bsland, Greece

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

(C249-0)

XII ICG - 12th International Conference on Geosynthetics,
September 18 - 22, 2022, Rome, Italy, www.12icg-roma.org

28th European Young Geotechnical Engineers Conference
and Geogames, 15 - 17 December 2022, Moscow, Russia
https://t.me/EYGEC2020

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

ZeAida 29



mailto:guido.gottardi2@unibo.it
mailto:agi@associazionegeotecnica.it
mailto:lauri.uotinen@aalto.fi
https://3ecees.ro/
http://www.iceg2022.org/
mailto:rallisko@grid-engineers.com
http://www.12icg-roma.org/
https://t.me/EYGEC2020
https://www.icold2020.org/

@ D

15th ISRM

International Congress in Rock Mechanics
9-+14 October 2023, Salzburg, Austria

Contact Person: Prof. Wulf Schubert
E-mail: salzburg@oegg.at
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O NAEKTPOVIKOG XAPTNG TwV €AANVIKWV Onpdyywv Kai uno-
vyeiwv €pywv avanTtuxOnke oto nAaioio Tng diekdiknong Tou
MNaykoouiou Juvedpiou Inpayywv (World Tunnel Congress -
WTC) Tou 2023 and tnv_EAANnvIkn ETdipeia Snpdyywv Kkai Y-
noveiwv 'Epywv. Ta dedopéva ouAAExBNKav kal anotunwen-
Kav oTo Xaptn ano péAn Tou AMME - SKYE (Enik. Ka6. B.
Mapivo kal Av. Ka8. A. Mnevapdo) oe pia npoonabesia va u-
nap&el pia oAOKANPWHEVN €IKOVA Yia Ta £pya MoOU €XOUV Ka-
TaoKeuaoTei kal AsitoupyoUv otnv EAAGda. OuciaoTika, ano-
TUNWVEl TV EVTUN®OIAKK au&€non Tou OYKOU TWV UMOYEIWV
£pyWV OTN XWPA, Ta onoia £xoUv KATAOKEUAGOTEI Kal AEIToup-
yoUv Ta TeAeuTaia 25 xpovia.

O1 onpayyeg nou napouacialovrail diakpivovTtal kai diaxwpilov-
Tal £xovTag pia Baacikn kaTnyopionoinon ava Tuno £pywv (o-
JIKEG, 010NPOJPONIKEG, UDPAUAIKEG), ONWG €NioNG Kal he Baon
TO UNKOG TWV £pYWV (HEYAAUTEPO i MIKPOTEPO TwV 500p). E-
niong, €pya 131aitepng onuaciag, 6nwg autd Tng Eyvartia odou,
€Xouv evTaxBei oTo XapTtn d1aTnpWVTAG TNV AUTOVOMN Napou-
giaon TnG. Téhog, napouaialovTal IOTOPIKA UNOYela €pya 131ai-
TEPNG ONuaciag, evw €xouv evowpatwOei Ta Baocika undyeia
METAAAEUTIKA KEVTPA TNG XWPAG, 0TA onoia £Xouv dnuioupyn-
Bei — kal ouvexilouv va kataokeualovTal — EKATOVTADEC XIAIO-
MUETPA onNpAYYWV Kal OTOWV.

Mépa ano TNV XwpIKn napougiacn Twv £pywv, divovTal £ni-
nA€éov Bacika oToixeia kal NANPOPOpIES yia Ta €pyd. ZTOXOG
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gival va undap&el o ouvexnc EUNAOUTIONOG TNG BAong dedouE-
VWV WHE vEa aTolxeia yia va pnopei va anodwsei pia oAokAn-
pwMEVN Kal noAueninedn nAnpo®opnaon yia TIC OnPayyeg Kal
Ta unoyela £€pya Tou EAAadikoU Xxwpou.

MnopeiTe eniong va KaTeBAceTe To XApTn Twv EAANVIK®OV Zn-

PAYYWV Ot eKTUNWOIYN pop®dn (péyebog A4, pdf)

https://www.tunnelling.ntua.gr/greek tunnels/?fbclid=IwAR
04zb 6g0GAvpvo3ULOg tn9AUEPfixJWEN8sGUxRi4Pjelew3

S5uNyfafY
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Alaska's new climate threat: tsunamis linked to
melting permafrost

Scientists are warning of a link between rapid warm-
ing and landslides that could threaten towns and
tourist attractions

In Alaska and other high, cold places around the world, new
research shows that mountains are collapsing as the perma-
frost that holds them together melts, threatening tsunamis if
they fall into the sea.

Scientists are warning that populated areas and major tourist
attractions are at risk.

One area of concern is a slope of the Barry Arm fjord in Alaska
that overlooks a popular cruise ship route.

Research has found that over the last 30 years landslides in
Alaska’s Glacier Bay correspond with the warmest years.

The Barry Arm slide began creeping early last century, sped
up a decade ago, and was discovered this year using satellite
photos. If it lets loose, the wave could hit any ships in the
area and reach hundreds of meters up nearby mountains,
swamping the popular tourist destination and crashing as
high as 10 meters over the town of Whittier. Earlier this year,
14 geologists warned that a major slide was “possible” within
a year, and “likely” within 20 years.

In 2015, a similar landslide, on a slope that had also crept
for decades, created a tsunami that sheared off forests 193
meters up the slopes of Alaska’s Taan Fiord.

“When the climate changes,” said geologist Bretwood Hig-
man, who has worked on Taan Fiord and Barry Arm, “the
landscape takes time to adjust. If a glacier retreats really
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quickly it can catch the surrounding slopes by surprise - they
might fail catastrophically instead of gradually adjusting.”

After examining 30 years of satellite photos, for instance, ge-
ologist Erin Bessette-Kirton has found that landslides in
Alaska’s St Elias mountains and Glacier Bay correspond with
the warmest years.

Warming clearly leads to slides, but knowing just when those
slides will release is a much harder problem. "We don’t have
a good handle on the mechanism,” Bessette-Kirkton said.
“We have correlations, but we don’t know the driving force.
What conditions the landslide, and what triggers it?”

Adding to the problem, global heating has opened up water
for landslides to fall in. A recent paper by Dan Shugar, a ge-
omorphologist at the University of Calgary, shows that as
glaciers have shrunk, glacial lakes have grown, ballooning
50% in both number and size in 18 years. In the ocean, fjords
lengthen as ice retreats. Slopes that used to hang over ice
now hang over water.

Over the past century, 10 of the 14 tallest tsunamis recorded
happened in glaciated mountain areas. In 1958, a landslide
into Alaska’s Lituya Bay created a 524-meter wave - the tall-
est ever recorded. In Alaska’s 1964 earthquake, most deaths
were from tsunamis set off by underwater landslides.

To deal with the hazard, experts hope to predict when a slope
is more likely to fail by installing sensors on the most dan-
gerous slopes to measure the barely perceptible acceleration
of creeping that may presage a slide.

(Erin McKittrick / The Guardian, Sun 18 Oct 2020,
https://www.theguardian.com/environ-
ment/2020/oct/18/alaska-climate-change-tsunamis-melt-
ing-permafrost?CMP=share btn tw)

Rapid worldwide growth of glacial lakes since
1990

Dan H. Shugar, Aaron Burr, Umesh K. Haritashya, Jef-
frey S. Kargel, C. Scott Watson, Maureen C. Kennedy,
Alexandre R. Bevington, Richard A. Betts, Stephan
Harrison & Katherine Strattman

Abstract

Glacial lakes are rapidly growing in response to climate
change and glacier retreat. The role of these lakes as terres-
trial storage for glacial meltwater is currently unknown and
not accounted for in global sea level assessments. Here, we
map glacier lakes around the world using 254,795 satellite
images and use scaling relations to estimate that global glac-
ier lake volume increased by around 48%, to 156.5 km3, be-
tween 1990 and 2018. This methodology provides a near-
global database and analysis of glacial lake extent, volume
and change. Over the study period, lake humbers and total
area increased by 53 and 51%, respectively. Median lake size
has increased 3%; however, the 95th percentile has in-
creased by around 9%. Currently, glacial lakes hold about
0.43 mm of sea level equivalent. As glaciers continue to re-
treat and feed glacial lakes, the implications for glacial lake
outburst floods and water resources are of considerable soci-
etal and ecological importance.

Nature Climate Change volume 10, pages 939-945 (2020)
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Massive, slumping mountainside in Barry Arm
poses risk of catastrophic landslide and mega-
tsunami, Alaska
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A slow-moving landslide of an entire mountainside in
Alaska's Barry Arm area may generate a mega-tsu-
nami if the land suddenly collapses into the narrow
fjord. Research findings show that the collapse would
generate 11 times more energy and release 16 times
more debris than the 1958 Lituya Bay landslide and
mega-tsunami, which had a magnitude of 7.8, dropped
40 million cubic yards of land, and triggered a 524 m
(1 720 feet) wave believed to be the tallest in modern
history.

An entire mountainside near the Barry Glacier has been found
to be slowly and subtly shifting. One of the witnesses who
noticed the slow event was Valisa Higman, an artist with Alas-
ka's Chugach National Forest.

While hiking in 2019, she noticed some fractures on a cliff
overlooking the Barry Arm fjord. Out of curiosity that the
slope might be in the process of collapsing, she took a photo
of the area and sent it to her brother, Bretwood Higman-- a
geologist with Ground Truth Alaska.

He then inspected the area with Google Maps, noting that
cracks were indeed evident but there was no strong evidence
of an impending landslide, apparently. Until he looked at the
bigger picture and found that a landslide may be possible in
the area.

Barry Arm area, June 2019. Image credit: Valisa Higman

A few months later, Ohio State researcher Chunli Dai was
able to gather alarming results while working on a NASA-
funded project to develop new methods in automatically de-
tecting landslides in the Arctic.

Dai made use of a high-resolution dataset called ArcticDEM
and machine learning to automatically locate and mark land-
slides. After surveying the Barry Arm area, she found that
the entire mountainside near Barry Glacier was slowly mov-
ing.
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"If the giant, slow-moving landslide were to suddenly col-
lapse into the narrow fjord below, it would generate an ex-
tremely large tsunami because of the way the fjord's shape
would amplify the wave," NASA warned.

2020 imagery. Image credit: Google

Dai explained, "Based on the elevation of the deposit above
the water, the volume of land that was slipping, and the angle
of the slope, we calculated that a collapse would release six-
teen times more debris and eleven times more energy than
Alaska’s 1958 Lituya Bay landslide and mega-tsunami."

The said event had a magnitude of 7.8 and triggered a rock-
slide of 40 million cubic yards into the narrow inlet of Lituya
Bay. The impact was heard 80 km (50 miles) away.

TA NEA THZ EEEEI'M - Ap. 143 - OKTQBPIOZ 2020

The abrupt water displacement led to a mega-tsunami that
swept away trees to a maximum elevation of 524 m (1 720
feet), which was believed to be the tallest wave in modern
history.

The size of the landslide Dai reported was enormous, and
NASA noted that it was far bigger than any other known land-
slides in Alaska. "With the wider perspective from Landsat,
the movement of the slope was impossible to miss. You can
see a whole section of the mountain between Cascade Glacier
and Barry Glacier slumping toward the water."

After seeing the Landsat images, Bretwood was also alarmed
and since then, he has been coordinating with relevant part-
ners to evaluate the risk.

"We have learned a tremendous amount about this hazard,
and I think we have done a good job of getting the word out
about it. But there are still a lot of really interesting and im-
portant scientific questions that we are only barely starting
to investigate," he said.

"For instance, why did the landslide stop slipping in 2017,
and does that mean it is less likely to collapse in the short
term? Also: can we expect to see a sharp increase in this type
of hazard as more and more glaciers retreat?"

"These are fairly unusual events, and scientists have only
started studying the connections between glacial retreat and
landslide tsunamis in the past few decades," he added. "We
don’t have a very long or deep record to look at yet."

: e
Photo by Gabe Wolken, June 26, 2020
Annotated photo showing landslide areas of Barry Arm

Fjord, Alaska. Image credit: Gabe Wolken

Julie Celestial / THE WATCHERS, October 11, 2020,
https://watchers.news/2020/10/11/barry-arm-landslide-
mega-tsunami-alaska)

o3

Large 'impressive' landslide hits Eyjafordur,
Iceland

A large, "impressive" landslide occurred in the Eyjafor-
dur area of northern Iceland on Tuesday, October 6,
2020. Local reports said a similar landslide has not oc-
curred in the area since 2006. Slope failures continue
to occur at the site as of Friday, October 9.

Sveinn Brynjolfsson, a geoscientist at the country's meteor-
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ological office, described the landslide as "huge" and "impres-
sive", adding that the massive chunk of land that fell was
surprising, considering that there has not been much rainfall.

Sveinn noted that the earthquake in the Tjornes fault zone
could possibly be the reason behind the landslide. "Yes, that
[earthquake] cannot be ruled out."

No injuries were reported as the slide stopped about 100 m
(300 feet) from a nearby residential area.

However, reports said a water source for farms was likely to
have been destroyed.

A farmer, who witnessed the event, told Iceland Monitor that
such a massive landslide has not happened in the area in 14
years, or since before 2006. During that year, a number of
landslides damaged residential buildings and destroyed two
structures.

"[There was] such a huge noise and then I saw up on the hill
that it was this huge landslide that came down there."

Police officials, along with experts from the Icelandic Meteor-
ological Office, were called on the site to assess the situation.
Authorities said it is possible that more landslides could occur
as slope failures are still observed as of Friday.

(Julie Celestial / THE WATCHERS, October 11, 2020,
https://watchers.news/2020/10/11/large-impressive-land-
slide-hits-eyjafordur-iceland)

(C249-0)

Landslides and roads - recent examples

The recent extreme rainfall in Vietnam has triggered a large
number of damaging landslides, with high levels of loss of
life. Less well reported is the impact of these landslides on
the road network of the country. VNExpress has a nice article
today with a gallery of images of the damage caused by these
landslides. It reports that:

The government has to spend some VND350 billion ($15 mil-
lion) to repair national highways that have been destroyed
by landslides during the recent floods in the central region.

The image below, which has the following caption "“A section
of National Highway 12A between Khe Ve Intersection and
Cha Lo Border Gate in Minh Hoa District, Quang Binh Province
was hit by landslide on October 19. Some 450 meters of it
have been destroyed while a 100-meter stretch sank”, is a
good example:

An example of landslide damage caused to a road in Vietnam

This is a classic image of landslide damage. But the damage
does not have to come from below. This image shows the
impact of slope instability in materials above the road bench:
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An example of landslide damage caused to a road in Vietnam

The caption for this landslide is as follows: A hill collapsed
on a section of National Highway 49 in Thua Thien-Hue Prov-
ince.

Meanwhile, parts of India continue to suffer from the effects
of extreme rainfall too. The image below was shared on Twit-
ter by Devakishor Soraisam (@devakishor). It shows a sec-
tion of the NH2 highway between Senapati and Lairouching
in Manipur, NE India. This is an interesting landslide as the
retaining wall at the rear of the road bench has remained
intact. I wonder if the cause was tipping of fill on the
downslope side to widen the road bench, oversteepening and
loading the slope?

A landslide on NH2 between Senapati and Lairouching in
Manipur. Image tweeted by @devakishor.

(Dave Petley / THE LANDSLIDE BLOG, 26 October 2020,
https://blogs.agu.org/landslideblog/2020/10/26/landslides-
and-roads-recent-examples)
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The underground 'Parthenon’' protecting Tokyo
from floods

KASUKABE, Japan: It has been called Japan's underground
"Parthenon", a cavernous complex charged with protecting
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Tokyo and surrounding areas from catastrophic flooding - a
risk experts warn is growing as climate change advances.

Above ground, there is little to give away the cathedral-like
feat of engineering that forms the main reservoir of the
Kasukabe flood tank, the largest facility of its kind in the
world.

The immense structure - deep enough in some parts to hold
the Statue of Liberty - funnels away and redirects excess wa-
ter from storms and typhoons, protecting one of the globe's
most populous capitals.

Soaring pillars weighing 500 tonnes each support the main
reservoir, a bare concrete tank the length of two football
fields.

Staff members at the facility in Saitama, north of Tokyo, are
on constant alert, especially during Japan's rainy and ty-
phoon seasons from June to late October.

In Tokyo alone - a city cut through by more than 100 rivers

- there are more than ten underground reservoirs and three

flood tunnels, and more flood-protection structures are be-
ing built

It has been called Japan's underground 'Parthenon’, a cav-
ernous complex charged with protecting Tokyo and sur-
rounding areas from catastrophic flooding -- a risk experts
warn is growing as climate change advances

"In this area, torrential rain, typhoons and even daily rainfall
can cause damage by submerging houses and roads," the
site's chief, Nobuyuki Akiyama, told AFP.

The reservoir has helped reduce the number of homes af-
fected by water damage in nearby areas by around 90 per
cent, he said.

In Tokyo alone - a city cut through by more than 100 rivers
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- there are 10 other underground reservoirs and three flood
tunnels, and more flood-protection structures are being built.

And in western Japan's Osaka, a flood facility similar to the
Kasukabe reservoir is being built at a cost of 366 billion yen
(US$3.5 billion). Construction is scheduled to finish in 2044.

But experts warn more may be needed, as global warming
makes what were previously once-a-century storms increas-
ingly common, and catastrophic.

"Japan ... has a climate in which floods and heavy rain tend
to occur frequently," says Kei Yoshimura, professor of mete-
orology at the University of Tokyo and expert on river flood-
ing.

"But on top of that, now global warming is advancing," Yo-
shimura told AFP.

MORE TYPHOONS

In recent years, the rainy and typhoon seasons have brought
regular destruction.

Massive flooding and landslides killed more than 80 people in
west Japan this July, and a typhoon last year killed nearly
one hundred people in the country's east.

Japan's Meteorological Agency says the number of typhoons
a year that threaten Tokyo has jumped 1.5 times in the last
four decades.

Japan's anti-flood systems are considered world-class, with
the country having learnt bitter lessons from several mam-
moth disasters after World War II

The Kasukabe reservoir is connected to a 6.3km tunnel and
the system can release accumulated water into the nearby
Edogawa river at a rate equivalent to discharging a 25m
swimming pool every second, with the power of a jumbo-jet
engine.

Built in 2006, at a cost of 230 billion yen (US$2.2 billion), the
facility swings into action around seven times a year.

Excess water flows in automatically, and operators pump it
out from the main tank when it approaches capacity, Aki-
yama said.

This year it had already been used seven times by Septem-
ber, with water discharged twice after an unusually long rainy
season, he added.

Official studies credit the single facility with having saved 148
billion yen in disaster clean-up costs so far.
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Japan's anti-flood systems are considered world-class, with
the country having learnt bitter lessons from several major
disasters after World War II.

But experts including Yoshimura say that infrastructure alone
isn't enough, especially with advancing climate change, and
Japanese authorities have stepped up efforts in recent years
to remind citizens to evacuate homes early when requested.

The Kasukabe system accepts visitors when it isn't in use, in
part to promote the importance of disaster management.

"This underground facility is great but it's only one defence
measure," Toru Tamai, a 79-year-old pensioner who at-
tended a recent tour, told AFP.

"I live on low ground, so floods are a clearer and more pre-
sent danger than any other natural disasters," he added.

"In the end, you can't count on anyone but yourself."
(can, 12 Oct 2020, https://www.chan-

nelnewsasia.com/news/asia/tokyo-floods-underground-par-
thenon-typhoon-climate-change-13261844)
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Bridges with limb-inspired architecture can
withstand earthquakes, cut repair costs

Using expert feedback, researchers can now quantify the
benefits of new bridge designs that are more earthquake-
resistant

Structural damage to any of the nation’s ailing bridges can
come with a hefty price of billions of dollars in repairs. New
bridge designs promise more damage-resistant structures
and, consequently, lower restoration costs. But if these de-
signs haven’t been implemented in the real world, predicting
how they can be damaged and what repair strategies should
be implemented remain unresolved.

In a study published in the Journal of Structural Engineering,
Texas A&M University and the University of Colorado, Boulder
researchers have conducted a comprehensive damage and
repair assessment of a still-to-be-implemented bridge design
using a panel of experts from academia and industry. The
researchers said the expert feedback method offers a unique
and robust technique for evaluating the feasibility of bridge
designs that are still at an early research and development
phase.

“Bridges, particularly those in high-seismic regions, are vul-
nerable to damage and will need repairs at some point. But
now the question is what kind of repairs should be used for
different types and levels of damage, what will be the cost of
these repairs and how long will the repairs take — these are
all unknowns for new bridge designs,” said Dr. Petros Sideris,
assistant professor in the Zachry Department of Civil and En-
vironmental Engineering. “We have answered these ques-
tions for a novel bridge design using an approach that is sel-
domly used in structural engineering.”

Most bridges are monolithic systems made of concrete
poured over forms that give the bridges their shape. These
bridges are strong enough to support their own weight and
other loads, such as traffic. However, Sideris said if there is
an unexpected occurrence of seismic activity, these struc-
tures could crack, and remedying the damage would be ex-
orbitantly expensive.

To overcome these shortcomings, Sideris and his team have
developed a new design called a hybrid sliding-rocking
bridge. Instead of a monolithic design, these bridges are
made of columns containing limb-inspired joints and seg-
ments. Hence, in the event of an earthquake, the joints allow

some of the energy from the ground motion to diffuse while
the segments move slightly, sliding over one another rather
than bending or cracking. Despite the overall appeal of the
hybrid sliding-rocking bridge design, little is known about
how the bridges will behave in real-world situations.

h'
?"-_:

Specimen of the hybrid sliding-rocking bridge column tested
in the Center for Infrastructure Renewal’s large-scale exper-
imental facilities

“To find the correct repair strategy, we need to know what
the damages look like,” said Sideris. “Our bridge design is
relatively new and so there is little scientific literature that
we could refer to. And so, we took an unconventional ap-
proach to fill our gap in knowledge by recruiting a panel of
experts in bridge damage and repair.”

For their study, Sideris, Dr. Abbie Liel, professor at the Uni-
versity of Colorado, Boulder, and their team recruited a panel
of eight experts from industry and academia to determine the
damage states in experimentally tested hybrid sliding-rock-
ing segment designed columns. Based on their evaluations of
the observed damage, the panel provided repair strategies
and estimated costs for repair. The researchers then used
that information to fix the broken columns, re-tested the col-
umns under the same initial damage-causing conditions and
compared the repaired column’s behavior to that of the orig-
inal column through computational investigations.

The panel found that columns built with their design sus-
tained less damage overall compared to bridges built with
conventional designs. In fact, the columns showed very little
damage even when subject to motions reminiscent of a pow-
erful once-in-a-few-thousand-years earthquake. Further-
more, the damage could be repaired relatively quickly with
grout and carbon fibers, suggesting that no special strategy
was required for restoration.
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“Fixing bridges is a slow process and costs a significant
amount of money, which then indirectly affects the commu-
nity,” said Sideris. “Novel bridge designs that may have a
bigger initial cost for construction can be more beneficial in
the long run because they are sturdier. The money saved can
then be used for helping the community rather than repairing
infrastructure.”

This work is funded by the National Science Foundation.

Other contributors include Dr. Jakub Valigura, former gradu-
ate student researcher from the University of Colorado, Boul-
der and Dr. Mohammad Salehi, former graduate student in
the civil and environmental engineering department at Texas
A&M.

(Vandana Suresh / Texas A&M - Engineering, October 26,
2020 https://engineer-

.tamu.edu/news/2020/10/bridges-with-limb-inspired-ar-

chltecture -can-withstand-earthquakes-cut-repair-
costs.html)
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Seismic Repair Assessment of Hybrid Sliding-
Rocking Bridge Columns through Integrated Ex-
perimentation and Expert Panel Solicitation

Jakub Valigura, Mohammad Salehi, Abbie B. Liel, and
Petros Sideris

Abstract

Due to the large number of bridges that will need upgrade,
retrofit, or replacement in coming years, there is an increase-
ing need for seismic bridge design techniques that are com-
patible with accelerated bridge construction (ABC). This
study examines one promising column design strategy, the
hybrid sliding-rocking (HSR) system, which incorporates pre-
cast segmental columns with unbonded post-tensioning, and
both rocking and sliding joints. The goal of the study is to
evaluate damage states and identify repair strategies for
these columns through integrated experimental testing and
expert panel solicitation. The expert panel methods use two
different established group solicitation techniques to identify
seismic repair objectives for bridges and to propose repair
strategies for HSR columns that are consistent with these ob-
jectives. In parallel, a series of large-scale pseudo-static cy-
clic tests at the Texas A&M University Center for Infrastruc-
ture Renewal are carried out on a HSR column. The column
is then repaired, based on the guidance of the expert panel,
and tested again. The results show that the column experi-
ences limited damage, consisting of spalling of concrete near
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the rocking joints, and up to 4% drift (consistent with hazard
levels with return periods greater than 4,500 years). This
damage can be repaired with grout and a carbon fiber rein-
forced polymer jacket. Most of the residual drift can be re-
covered by recentering sliding joints. The panel found that
the HSR columns were less damageable than conventional
columns and promising for application in high seismicity ar-
eas. The damage states and repair strategies identified will
facilitate future performance-based engineering assessments
of the new HSR columns

https://ascelibrary.org/doi/10.1061/%28ASCE%29ST.1943-
541X.0002776

(C249-0)

New insights show factors that trigger earth-
quakes

A new study by Francois Xavier Passelegue, a scientist
at ENAC's Laboratory of Experimental Rock Mechanics
(LEMR), has provided new insights into the origins of
earthquakes, showing that the speed and intensity
with which seismic waves cultivate after a quake de-
pend mainly on forces taking place deep inside the
rocks along a fault line.

"We know that rupture speeds can vary from a few millime-
ters per second to a few kilometers per second once nuclea-
tion occurs [the process by which a slip expands exponen-
tially]. But we don't know why some ruptures propagate very
slowly and others move quickly," said Passelegue.

"However, that's important to know because the faster the
propagation, the quicker the energy that accumulates along
the fault is released."

Passelegue developed an experimental fault with the same
pressure conditions and temperature as an actual fault run-
ning 8 km (5 miles) deep. Sensors were installed along the
fault to determine the factors causing slow versus fast prop-
agation.

"There are lots of hypotheses out there-- most scientists
think it's related to the kind of rock. They believe that lime-
stone and clay tend to result in slow propagation, whereas
harder rocks like granite are conducive to fast propagation."

For his study, Passelegue's model uses a complex rock, sim-
ilar to granite. He was able to duplicate different types of slip,
and he discovered that "the difference isn't necessarily due
to the properties of the surrounding rock. A single fault can
demonstrate all kinds of seismic mechanisms."

The experiments showed that the amount of energy dis-

charged during a slip, and the length of time over which it is
emitted, depend on the initial strain exerted along the effort.
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Fig. 1: Scaling relation between the different modes of slip.

a Scaling law for natural earthquakes observed from seismological or geodetical measurements. Blue circles correspond to slow
slip events (so-called SSEs), deep low-frequency earthquakes (LFEs), very-low-frequency earthquakes (VLFEs) and slow slip fronts
(SSF). Regular earthquakes are presented by the red circles. The source time functions used were downloaded from the SCARDEC
database. Most of the data for regular earthquakes were taken from recent studies. The dashed lines correspond to the regular
trend deduced from natural observations for both slow (blue dashed lines) and fast earthquakes (red dashed lines).

b Normalised scaling low assuming the average rupture velocity and the average static stress drop as determined in previous work
for both regular and slow slip events.

¢ Hypocentral distribution of both slow and fast earthquakes in Japan. Lines present the wave velocity profiles obtained from the
analyses of seismic and teleseismic waves in the subducting Philippine Sea plate in the Tokai district, Japan. The blue dashed line
corresponds to the profile cross-cutting LFE hypocenters. The black dashed line corresponds to the average of all grey profiles

obtained along the subduction trench. The grey area corresponds to the standard deviation.

By applying forces of various magnitudes, he found that
higher strains triggered quicker ruptures, while lower strains
triggered slower ruptures.

"We believe that what we observed in the lab would apply
under real-world conditions too," he said.

"Frangois is one of the first scientists to measure rupture
speeds in rocks under the same temperature and pressure
conditions that you find out in nature," said LEMR head Marie
Violay.

"He developed a way to model the mechanisms physically--
something that had never been done before. And he showed
that all earthquakes follow the same laws of physics."

However, Passelegue warned that his model cannot be used
to identify when or where an earthquake will happen. "We
can identify how much strain there needs to be to cause a
rupture, but since we don't know how much a fault is 'loaded
up' with energy deep underground, we can't predict the rup-
ture speed."

"Most people think that faults that have been stable for a long
time will never cause a serious earthquake. But we found that
any kind of fault can trigger many different types of seismic
events. That means a seemingly benign fault could suddenly
rupture, resulting in a fast and dangerous wave propagation.”

Reference
"Initial effective stress controls the nature of earthquakes" -

Passelegue, F. X. et al. - Nature Communications
- https://doi.org/10.1038/s41467-020-18937-0
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(Julie Celestial / THE WATCHERS, October 26, 2020,
https://watchers.news/2020/10/26/new-insights-show-fac-
tors-that-trigger-earthquakes)

Initial effective stress controls the nature of
earthquakes

Francois X. Passelégue, Michelle Almakari, Pierre Du-
blanchet, Fabian Barras, Jérome Fortin & Marie Violay

Abstract

Modern geophysics highlights that the slip behavior response
of faults is variable in space and time and can result in slow
or fast ruptures. However, the origin of this variation of the
rupture velocity in nature as well as the physics behind it is
still debated. Here, we first highlight how the different types
of fault slip observed in nature appear to stem from the same
physical mechanism. Second, we reproduce at the scale of
the laboratory the complete spectrum of rupture velocities
observed in nature. Our results show that the rupture velocity
can range from a few millimeters to kilometers per second,
depending on the available energy at the onset of slip, in
agreement with theoretical predictions. This combined set of
observations bring a new explanation of the dominance of
slow rupture fronts in the shallow part of the crust or in areas
suspected to present large fluid pressure.

Nature Communications volume 11, Article number: 5132
(Published: 12 October 2020), https://www.nature.com/ar-
ticles/s41467-020-18937-0
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Arizona Rock Offers Clues to the Chaotic Earth
of 200 Million Years Ago

AUSTIN, Texas — A rock core from Petrified Forest National
Park in Arizona has given scientists a powerful new tool to
understand how catastrophic events shaped Earth’s ecosys-
tems before the rise of the dinosaurs.

The quarter-mile-long core is from an important part of the
Triassic period when life on our planet endured a series of
cataclysmic events: mountain-sized asteroids struck Earth at
least three times, chains of volcanoes erupted to choke the
sky with greenhouse gases and tectonic movement tore apart
Earth’s single supercontinent, Pangea.

Among the chaos, many plants and animals vanished in a
shake-up of life on Earth that scientists have yet to explain,
including some of the long-snouted and armored reptiles that
ruled Pangea in that time.

The study, published today in GSA Bulletin, offers scientists
a foundation to explain the changes in the fossil record and
determine how these events may have shaped life on Earth.

Before the rock core was recovered, most of what was
known about the Late Triassic came from searching for
signs of the Chinle Formation on rocky outcrops such as this
one, found throughout Petrified Forest National Park. The
rock layers that make up the formation were deposited dur-
ing the Late Triassic Period.
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By determining the age of the rock core, researchers were
able to piece together a continuous, unbroken stretch of
Earth’s history from 225 million to 209 million years ago. The
timeline offers insight into what has been a geologic dark age
and will help scientists investigate abrupt environmental
changes from the peak of the late Triassic and how they af-
fected the plants and animals of the time.

“The core lets us wind the clock back when the Petrified For-
est National Park was a tropical hothouse populated by croc-
odilelike reptiles and turkey-size early dinosaurs,” said Cor-
nelia Rasmussen, a postdoctoral researcher at the University
of Texas Institute for Geophysics, who led the analysis that
determined the age of the core. “We can now begin to inter-
pret changes in the fossil record, such as weather changes at
the time were caused by an asteroid impact or slow geo-
graphic changes of the supercontinent drifting apart.”

The research overcomes the broken puzzle problem by re-
covering every layer in the order it was deposited. Scientists
can then match those layers, like tree rings, with the fossil
and climate record.

To find the age of each layer, the researchers searched the
rock core for tiny crystals of the mineral zircon, which are
spewed into the sky during volcanic eruptions. Zircons are a
date stamp for the sediments with which they are buried.
Researchers then compared the age of the crystals with
traces of ancient magnetism stored in the rocks to help de-
velop a precise geologic timeline.

A close up of the quarter-mile-long rock core that repre-
sents a continuous geologic record from 225 million to 209
million years ago. Cornelia Rasmussen, a postdoctoral re-

searcher at the University of Texas Institute for Geophysics,
has worked on the core since it was drilled from Petrified
Forest National Park in 2013.

Petrified Forest National Park’s paleontologist Adam Marsh
said that despite a rich collection of fossils from the period in
North America, until now there was little information on the
late Triassic’s timeline because most of what scientists knew
came from studying outcrops of exposed rock pushed to the
surface by tectonic movements.

“Outcrops are like broken pieces of a puzzle,” said Marsh,
who earned his Ph.D. from UT Austin but was not an author
of the study. “It is incredibly difficult to piece together a con-
tinuous timeline from their exposed and weathered faces.”

The research is the latest outcome of the Colorado Plateau
Coring Project. The research and the coring project were
funded by the National Science Foundation and the Interna-
tional Continental Scientific Drilling Program.

(UT NEWS, Jul 20, 2020,
https://news.utexas.edu/2020/07/20/arizona-rock-offers-
clues-to-the-chaotic-earth-of-200-million-years-ago)
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U-Pb zircon geochronology and depositional
age models for the Upper Triassic Chinle For-
mation (Petrified Forest National Park, Arizona,
USA): Implications for Late Triassic paleoeco-
logical and paleoenvironmental change

Cornelia Rasmussen, Roland Mundil, Randall B. Irmis,
Dominique Geisler, George E. Gehrels, Paul E. Olsen,
Dennis V. Kent, Christopher Lepre, Sean T. Kinney,
John W. Geissman, William G. Parker

The Upper Triassic Chinle Formation is a critical non-marine
archive of low-paleolatitude biotic and environmental change
in southwestern North America. The well-studied and highly
fossiliferous Chinle strata at Petrified Forest National Park
(PFNP), Arizona, preserve a biotic turnover event recorded
by vertebrate and palynomorph fossils, which has been alter-
natively hypothesized to coincide with tectonically driven cli-
mate change or with the Manicouagan impact event at ca.
215.5 Ma. Previous outcrop-based geochronologic age con-
straints are difficult to put in an accurate stratigraphic frame-
work because lateral facies changes and discontinuous out-
crops allow for multiple interpretations. A major goal of the
Colorado Plateau Coring Project (CPCP) was to retrieve a con-
tinuous record in unambiguous superposition designed to
remedy this situation. We sampled the 520-m-long core 1A
of the CPCP to develop an accurate age model in unquestion-
able superposition by combining U-Pb zircon ages and mag-
netostratigraphy. From 13 horizons of volcanic detritus-rich
siltstone and sandstone, we screened up to ~300 zircon crys-
tals per sample using laser ablation—inductively coupled
plasma—mass spectrometry and subsequently analyzed up to
19 crystals of the youngest age population using the chemical
abrasion—isotope dilution—thermal ionization mass (CA-ID-
TIMS) spectrometry method. These data provide new maxi-
mum depositional ages for the top of the Moenkopi Formation
(ca. 241 Ma), the lower Blue Mesa Member (ca. 222 Ma), and
the lower (ca. 218 to 217 Ma) and upper (ca. 213.5 Ma) Son-
sela Member. The maximum depositional ages obtained for
the upper Chinle Formation fall well within previously pro-
posed age constraints, whereas the maximum depositional
ages for the lower Chinle Formation are relatively younger
than previously proposed ages from outcrop; however, core
to outcrop stratigraphic correlations remain uncertain. By
correlating our new ages with the magnetostratigraphy of the
core, two feasible age model solutions can be proposed.
Model 1 assumes that the youngest, coherent U-Pb age clus-
ters of each sample are representative of the maximum dep-
ositional ages and are close to (<1 Ma difference) the true
time of deposition throughout the Sonsela Member. This
model suggests a significant decrease in average sediment
accumulation rate in the mid-Sonsela Member. Hence, the
biotic turnover preserved in the mid-Sonsela Member at PFNP
is also middle Norian in age, but may, at least partially, be
an artifact of a condensed section. Model 2 following the
magnetostratigraphic-based age model for the CPCP core 1A
suggests instead that the ages from the lower and middle
Sonsela Member are inherited populations of zircon crystals
that are 1-3 Ma older than the true depositional age of the
strata. This results in a model in which no sudden decrease
in sediment accumulation rate is necessary and implies that
the base of the Sonsela Member is no older than ca. 216 Ma.
Independent of these alternatives, both age models agree
that none of the preserved Chinle Formation in PFNP is Car-
nian (>227 Ma) in age, and hence the biotic turnover event
cannot be correlated to the Carnian—Norian boundary but is
rather a mid-Norian event. Our age models demonstrate the
powers, but also the challenges, of integrating detrital CA-
ID-TIMS ages with magnetostratigraphic data to properly in-
terpret complex sedimentary sequences.
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(GeoScienceWorld, GSA Bulletin, Research Article, July 20,
2020, https://pubs.geoscienceworld.org/gsa/gsabulletin/ar-

ticle-abstract/doi/10.1130/B35485.1/588168/U-Pb-zircon-
geochronology-and-depositional-age)

o3

Before plants or animals existed, this 250,000-
ton rock fell in the mud. Here's how we know

Generations of scientists have visited this ancient
landscape, and now they may have discovered the old-
est rockfall yet found on land.

This aerial view shows the coastal cliffs at Clachtoll in north-
west Scotland. The giant ancient boulder sits along the
shore on the right side of the image, forming a hill along the
small beach in front of the building.

Rain and winds buffeted the northwestern Scottish coast as
Zachary Killingback inspected a rock stuck in the mud. It
wasn't just any old stone: Weighing in at nearly a quarter of
a million tons and measuring longer than a jumbo jet, the
boulder had careened to its position some 1.2 billion years
ago, which means it may be the oldest rockfall yet found on
land.

\hall si
Rockfall nten
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Killingback, a master’s student at England’s Durham Univer-
sity at the time, wanted to know just what happened in the
few catastrophic seconds when the humongous boulder gave
way. Rocks have fallen off cliffs ever since Earth was cool
enough for rock to form, but few ancient rockfalls have been
found in the geologic record. This one in Scotland offers a
window into what was happening on the planet before ani-
mals took their first breaths, before plants stretched roots
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into the ground, before modern continents had even taken
shape.

As a team describes in a new study published in the journal
Geology, the boulder plunged less than 50 feet into watery
sediments, the force of impact cracking the rock and injecting
mud into the fractures. While the cliff it fell from has eroded
away, the rockfall remains. Every rock has a story, and sci-
entists are tasked with taking what's known about our
planet’'s many physical processes to tease out tidbits of its
past.

"It does show you how much amazing detail you can pull out
of one block of rock if you approach it really carefully,” says
Cara Burberry, a structural geologist at the University of Ne-
braska-Lincoln who was not involved in the study. “They've
documented it really beautifully.”

Geologic Disneyland

Northwest Scotland is a wonder to take in, with turquoise
waters washing into small beach alcoves nestled along the

coast. The rolling landscape records billions of years of our
planet's history as supercontinents formed and broke up, and
rivers and lakes ebbed and flowed.

“It's geology Disneyland for the Brits,” says Alex Webb, a ge-
ologist at the University of Hong Kong who was not involved
in the study.

Generations of scientists have visited this ancient landscape,
now a popular site for undergraduate field excursions. “If it
wasn’t for COVID, I'd be on these very outcrops today,” says
study author Bob Holdsworth, a structural geologist at
Durham University.

During one of these student trips, Holdsworth and his col-
leagues noticed that something was off with a block of rock
near the village of Clachtoll. The boulder is part of the Lew-
isian gneiss, rock as old as three billion years that was
squeezed under intense pressure as it formed, causing min-
erals to align in stacked layers known as foliation. Across
most of the region, these layers trend northwest-southeast.
But the boulder’s layers are rotated 90 degree

S

The boulder, longer than a jumbo jet, sweeps along the foreground in this image taken in 2010.

Holdsworth and his colleagues had an inkling that the rotated
layers and other curious features of the rock’s fractures might
be the result of a precipitous plunge, but they needed more
data to make the case. So Killingback took on the challenge
for his master's thesis research.

Gathering clues in the field

The site of the rockfall was Killingback's favorite field trip as
an undergraduate student. Organized excursions with his
classmates were often challenging for Killingback, who is au-
tistic. Navigating through crowds of students, processing
rapid-fire instructions, and the barrage of sensory stimuli in
the field presented constant obstacles.

The Clachtoll trip, however, was different. Rather than a pro-
fessor guiding them through the geologic sights, he says “you
were sort of let loose—I loved it so much.”

He returned for his master's work in September 2016 to care-
fully map the boulder’s structure. The wind tore through the
hills as rain pounded down, but Killingback worked through
each task as efficiently as he could before dashing back to
the safety of his car to review notes and plot next steps. Even
in his vehicle, the winds made themselves known. "I thought
I was going to blow away every night,” he says.

On his last day in the field, undergraduates on a trip flooded
the site. Killingback finished up his work as the group scamp-
ered over the rocks, then he returned to the lab to recon-
struct a glimpse into the planet’s ancient past.
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A destructive descent

The geologic story Killingback and his colleagues unraveled
goes a bit like this: Some 1.2 billion years ago, a basin was
forming in what is now Scotland’s northwest coast. Lakes
filled the region, and rivers rushed through, laying down lay-
ers of jumbled rocks and red sediment. A mighty earthquake
may have shook the ground, perhaps from land stretching
into the basin, and the boulder fell off a cliff. It twisted slightly
as it fell, causing its internal layers to orient at a right angle
to the rest of the rocks of the region.

When the rock landed, cracks emanated from its top and bot-
tom. Today the cracks are filled with red mud, and slight dif-
ferences provide evidence of the fall. The sediment in cracks
on the top is layered, a sign that it was progressively washed
into the crevices over time. The cracks on the bottom, how-
ever, have no such layering and are filled with much finer
sediment, pointing to a rapid injection from the force of im-
pact._Burberry calls this pattern a “smoking gun” for the rock-
fall.

The rock slid on impact, evidenced in part by a large crack
through the front of the boulder, Killingback says. The team
also took small cores of the rock to the lab to test how much
force it takes to pull the rock apart. That figure helped deter-
mine how far the rock fell: likely less than 50 feet.

“How have we not noticed this before? It makes so much
sense,” says geologist Catherine Mottram of the University of
Portsmouth, England, who takes her undergraduate students
to the region every year but was not part of the study team.
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“I've literally sat on that [boulder] several times and eaten
my lunch.”

Stories hidden in the rock

For Killingback, the biggest challenge was translating his
ideas into a written report—a difficulty not uncommon for au-
tistic people. “I essentially think in pictures,” he says. I had
my entire thesis in my head ... like a silent documentary.”

Turning that mental film into a written tale took him another
two years, he says. "I was just secretly wishing someone
would invent a technology for me to plug a USB stick into my
head and download it all.”

Killingback devised coping strategies, including explaining
the various bits of the study to his mother and then immedi-
ately writing down his words. In the end, it paid off, resulting
in an illuminating study.

“It's a kind of unique opportunity to see a process which we
know is always happening but we rarely see preserved in the
rock record,” says Christopher Jackson, a geologist at Impe-
rial College London who was not involved in the new re-
search.

Part of the fun of geology is the detective work involved in
identifying each rocky clue. In Killingback’s paper, Webb
says, “the joy of figuring this out sort of bleeds off the page.”

(Maya Wei-Haas / National Geographic, October 7, 2020,
https://www.nationalgeographic.com/sci-
ence/2020/10/huge-rock-fell-in-the-mud-billion-years-ago-
how-we-know)

A bigger splat: The catastrophic geology of a
1.2-b.y.-old terrestrial megaclast, northwest
Scotland

Z. Killingback, R.E. Holdsworth, R.]J. Walker, S. Niel-
sen, E. Dempsey, K. Hardman

Rockfalls are relatively little described from the ancient geo-
logical record, likely due to their poor preservation potential.
At Clachtoll, northwest Scotland, a megaclast (100 m x 60
m x 15 m) of Neoarchean Lewisian gneiss with an estimated
mass of 243 kt is associated with basal breccias of the Mes-
oproterozoic Stoer Group. Foliation in the megablock is mis-
oriented by ~90° about a subvertical axis relative to that in
the underlying basement gneisses, and it is cut by fracture
networks filled with Stoer Group red sandstone. Bedded clas-
tic fissure fills on top of the megablock preserve way-up cri-
teria consistent with passive deposition during burial. Sedi-
ment-filled fractures on the lateral flanks and base show
characteristics consistent with forceful injection. Using nu-
merical calculations, we propose that rift-related seismic
shaking caused the megablock to fall no more than 15 m onto
unconsolidated wet sediment. On impact, overpressure and
liquefaction of the water-laden sands below the basement
block were sufficient to cause hydrofracturing and upward
sediment slurry injection. In addition, asymmetrically distrib-
uted structures record internal deformation of the megablock
as it slowed and came to rest. The megablock is unrelated to
the younger Stac Fada impact event, and represents one of
the oldest known terrestrial rockfall features on Earth.

(Geology, v. 49, https://doi.org/10.1130/G48079.1, GeoSci-
enceWorld / Geology / Research Article, September 18, 2020,
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https://pubs.geoscienceworld.org/gsa/geology/arti-
cle/doi/10.1130/G48079.1/590929/A-bigger-splat-The-cat-
astrophic-geology-of-a-1-2-b)

(C249-0)

Geologists raise the speed limit for how fast
continental crust can form

Study suggests parts of the Sierra Nevadas formed in a “ge-
ologic instant,” more than twice as fast as previously thought.

The Tehachapi Mountains, within the Sierra Nevada and

where the research was done, are relatively dry and rug-

ged. Outcrops in this terrain are much scarcer than in the
higher elevations of the Sierra Nevada.

Although we can’t see it in action, the Earth is constantly
churning out new land. This takes place at subduction zones,
where tectonic plates crush against each other and in the
process plow up chains of volcanos that magma can rise
through. Some of this magma does not spew out, but instead
mixes and morphs just below the surface. It then crystallizes
as new continental crust, in the form of a mountain range.

Scientists have thought that the Earth’s mountain ranges are
formed through this process over many millions of years. But
MIT geologists have now found that the planet can generate
new land far more quickly than previously thought.

In a paper published in the journal Geology, the team shows
that parts of the Sierra Nevada mountain range in California
rose up surprisingly fast, over a period of just 1.39 million
years — more than twice as fast as expected for the region.
The researchers attribute the rapid formation of land to a
massive flare-up of magma.

“The really exciting thing about our findings is, with new
high-precision geochronology, we were able to date how
quickly that crust-building process happened, and we showed
that this large volume of new crust was emplaced at an ex-
tremely rapid rate,” says the study’s lead author Benjamin
Klein PhD 19, who carried out the research as a graduate
student in MIT’s Department of Earth, Atmospheric and Plan-
etary Sciences (EAPS). “It was sort of an instant. It was a
little over 1 million years, but in geologic times, it was super
fast.”

Klein’s co-authors are Associate Professor Oliver Jagoutz and
Research Scientist Jahandar Ramezani, both in EAPS.

ZeAida 43



https://www.nationalgeographic.com/science/2020/10/huge-rock-fell-in-the-mud-billion-years-ago-how-we-know/
https://www.nationalgeographic.com/science/2020/10/huge-rock-fell-in-the-mud-billion-years-ago-how-we-know/
https://www.nationalgeographic.com/science/2020/10/huge-rock-fell-in-the-mud-billion-years-ago-how-we-know/
https://doi.org/10.1130/G48079.1
https://pubs.geoscienceworld.org/gsa/geology/article/doi/10.1130/G48079.1/590929/A-bigger-splat-The-catastrophic-geology-of-a-1-2-b
https://pubs.geoscienceworld.org/gsa/geology/article/doi/10.1130/G48079.1/590929/A-bigger-splat-The-catastrophic-geology-of-a-1-2-b
https://pubs.geoscienceworld.org/gsa/geology/article/doi/10.1130/G48079.1/590929/A-bigger-splat-The-catastrophic-geology-of-a-1-2-b

A rocky outcrop similar to those analyzed by the research-
ers from a deeper portion of the crust.

A complete cross-section

The Sierra Nevada mountain range is a product of the colli-
sion of two tectonic plates: the westward-moving North
American Plate and what at the time was the Farallon Plate,
which ground slowly under the North American Plate, even-
tually sliding entirely into the Earth’s mantle.

Around 100 million years ago, as both plates collided, they
created first a chain of volcanos, then a towering mountain
range that is today the Sierra Nevada.

“What is today the West Coast of the United States probably
looked, back then, like the Andes today, with high elevations
and a chain of large volcanos,” Klein says.

For their study, the researchers concentrated on a geologic
feature in the Sierra Nevada known as an intrusive suite — a
large volume of rock that originally formed deep in the Earth’s
interior. Once crystallized, the rocks form a new, vertical col-
umn of continental crust.

They focused in particular on the Bear Valley Intrusive Suite,
a unique formation in that it represents the vestiges of new
continental crust that is today exposed on the surface, as a
40-mile stretch of granite. These rocks, which today lie hori-
zontally along the mountain range, originally formed as a
vertical column. Over time, this tower of new continental
crust eroded, stretching and tilting into its current horizontal
configuration.

“The Bear Valley Intrusive Suite gives us a complete cross-
section of what these magma plumbing systems underlying
large volcanos looked like, where normally we would have a
limited snapshot,” Klein says. “That allows us to think much
more completely about how quickly new crust was being
built.”

A speed limit for new crust

The team collected rock samples across a region of the Sierra
Nevada Batholith and brought them back to MIT to analyze
their composition. They were able to determine the age of
nine samples, using uranium-lead geochronology, a high-
precision dating technique pioneered by the late MIT Profes-
sor Emeritus Sam Bowring. From each sample, the research-
ers isolated individual grains of zircon, a common mineral in
rocks that contains uranium and some lead, the ratio of which
scientists can measure to get an estimate of the rock’s age.

From their analyses, Klein and his colleagues discovered that
the age of all nine samples spanned a surprisingly short
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range, of just 1.39 million years. The team calculated an es-
timate for the amount of magma that must have crystallized
to form the new crust that the samples represent. They found
that about 250 cubic kilometers of magma likely rose up from
Earth’s interior and transformed into new crust — in just 1.39
million years.

“That's about two-and-a-half times faster than previous esti-
mates for crust formation in the Sierras, which is a pretty big
difference,” Klein says. “It gives us a maximum speed limit
for how quickly these things can actually happen.”

Klein says that given the speed of this new crust formation,
the likely cause was a magma flareup, or sudden burst of
magmatic activity.

“The entire batholith was constructed in almost 200 million
years, but we know over that period of time, there were pe-
riods when it was highly active and periods that were quieter,
with less new material added,” Klein says. “What we were
able to show in this area was that, at least locally, the rate
at which magma was brought in is much faster than the av-
erage rates that have been documented in the Sierras.”

Geologists have thought that magma flare-ups occur as a re-
sult of unusual activity in the Earth, such as tectonic plates
suddenly colliding at a faster rate. According to everything
researchers have documented about the Bear Valley Intru-
sive Suite, however, no such activity transpired at the time
the mountain range formed.

“There’s no obvious trigger,” Klein says. "The system is pretty
much going along, and then we see this big burst of magma.
So this challenges some basic notions in the field, and should
inform how people think of how quickly these things could be
happening today, in places like the Andes or the volcanos in
Japan.”

This research was supported, in part, by the National Science
Foundation.

Paper
Paper: “High-precision geochronology requires that ultrafast

mantle-derived magmatic fluxes built the transcrustal Bear
Valley Intrusive Suite, Sierra Nevada, California, USA”

(Jennifer Chu / MIT News Office, October 5, 2020,
https://news.mit.edu/2020/fast-continental-crust-form-
1005)
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ENAIAG®EPONTA -
NMEPIBAAAON

MeydaAo OavaTtiko: «BpEBnKe>» TO PAIVOHEVO NOU
oXed0V anooTeipwoe Tn N

H padiki €ékAuon CO2 and naioteia aAAade Tn Bio-
o@aipa O€ Hid OTIYHR

To kuua ualdikne e&apaviong onuave 1o TEAog Tng MNépuiag
nepiodou kair Tnv evapén tnG Tpiadikng

ZuveRn npiv and 252 ekatoppupia xpdvia, 0Tav éva KaTakAu-
OMIKO oUNBAv a@avioe anod Tov NAAVATN TNV NAEIOVOTNTA TWV
{wvVTavwyv opyaviouwv —ATav To HeyaAUTePO KUPA palikng e&-
a@aviong nou €xel noel o NAavnTng, Kal Twpa iowg padape
emTENOUG TNV aiTia.

Mepinou Ta Tpia TETapTa TWV XEPOdiwv €I0WV Kai To 95% Twv
BaAacoiwv ekTipaTal 0TI Xabnkav and npoowrnou g kata tnv
MNéppia EEapavion, NepIcoOTEPO YVWOTH WG «MeydAo Oavari-
KO0». lMpookpoucelg aoTepoeldwy, aneAeuBépwon pedaviou
anod TOUG WKEAVoOUG Kal OpapaTIKEG KAIMATIKEC UETABOAEC €-
XOUV gvoyonoinBei yia To dpauaTikd oupBdav, woTOoo HEXPI
onuepa OAec ol Bewpieg napapévouv avanodeIKTeG.

EpeuvnTég ano Tnv ITaAia, Tnv Mepuavia kal Tov Kavada ava-
@épouv Twpa oto Nature Geoscience 0TI Bprikav «0pIOTIKA
anavrtnon®» kai npoadiopioav TNV aAAnAouyia yeyovoTwv nou
odrynoav arnv nAavnTIKr KATaoTpo®r).

AAuc13wTRH avTidpaon

H peAETN Toug eoTialel O pia Nnyn NANPOMOPIWV MOU HEXPI
ONUEPA €iXe NpoPavwg ayvondei: anoAiBwuaTa Bpaxionodwy,
BaAdooIwV 0pYavIoUWV MOU GEPOUV KEAUPOG Kal Hoialouv pE
paAdkia.

«[pokeITal yia opyaviopoUc oav axifadec nou enilouv £dw
Kal navw and 500 ekaT. xpovia. Mnopéoape va eEeTACOUNE
kaAodiatTnpnuéva anoAibwuaTa ano TIC VOTIEG AANEIG, TA O-
noia anoTédnkav oTov NUBPEVA PNXWV NAPAKTIWOV MEPIOXWV
Tou wkeavoU Tng TnBuog npiv and 252 ekaT. Xpovia Kal KaTé-
ypawav Tig NepIBAANOVTIKEG GUVONKEG Alyo MpIv Kal KaTd Tnv
€vapén Tou kupaTtog eEagavionc» €Enyei n Ap Xava loupi-
koBa Tou Kévtpou Qkeavoypagiag «XEAPXOAT?» oTn epua-
via.

SUYXPOVEG TEXVIKEC ENETPEWAV TNV AVAAUCN 100TONWV TOU
oTolxeiou Boplou oTa anoAiBwparta, n onoia €dei&e OTI N apxn
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TnG Népuiag EEapaviong onuadelTnke and anoToun au&non
NG 0&UTNTAG Tou wkeavol (NTwon Tou pH). Aedopévou OTI n
0&UTNTa ToU vepoU e€apTdaTal apeoa and Tn ocUyKEVTpwan dio-
Ee1diou Tou AvBpaka, n avaluon ENETPEYE TOV NPoadiopioud
TnG diakUpavong Tou athoopaipikol COz.

Ta supnuaTa deixvouv va eniBeBaiwvouy Tn Bewpia OTI To Me-
yaAo ©avaTiko nupodoTtninke anod andToun ekAuon dio&eidiou
Tou avBpaka ot PEYAAEG NPAICTEIAKEG EKPNEeIc aTn ZiIBnpia.
AvTiBeTa, n Bswpia 611 To oupBAav npokARBnke and Tnv padikn
aneleuBépwon pedaviou, TO 0OMoio NApPENEVE NaAyIOEUPEVO
oTov wkedvio nubpeva, deixvel nAéov «aniBavn», AEve ol -
PEUVNTEG.

EUTPOQIOHOG

S€ enOpevn GAon TNG HEAETNG, TA EUpAUATA TPoPodoTHRONnKav
0€ JabnuaTikd JovTEAQ NMOU MPOCOHOIMVOUV YEWXNHIKEG dia-
dikaagiec og nAavnTikn KAigaka. To cupnépacpa ATav oTI n
NTWonN Tou pH Tou wkeavol oKOTWOE NOAU ypriyopa Toug Ba-
AACGCI0UG 0pyaviopoUG Nou PEPOUV aoBECTOUXO KEAUPOG, TO
onoio Pnopei va oxnuaTtioTei povo o guVvBRKEG UWNAOTEPOU
pH.

H aneheuBépwan CO2 odrynoe napdAAnAa os dpauaTikr au-
Enon TnG Bepuokpaciag kal gTnv 10XUponoinan Kaipikwv ¢ai-
VOUEVWYV MoU npokaAoUv d1aBpwaon TwV NETPWHATWV. AOYW
NG S1dBpwong, Ta noTapia YeTepepav and Tnv §npd otn Ba-
Aaooa PEYAAEC NOCOTNTEG BPENTIKWV CUCTATIKWV. G anoTe-
Aeopa, To vepd EYIVE EUTPOPIKO ENETPEYE TNV UNEPPOAIKN aU-
Enon Tou uTonAaykToU. TEPACTIEC NOCOTNTEG VEKPWV KUTTA-
pwv TOU @uTOonAaykToU anodopndnkav anod MHIKpoopyavi-
opoUG Nou kaTavaAwvouyv oEuyovo, Jia diadikacia nou TEAIKA
€€avTAnoe 1o {woyodvo agpio oTo vepd. ‘Ogol opyaviopoi eni-
{ouoav akopa oToug wkeavoUg UNEKUWAaV TEAIKA OThV aoQu-

&ia.

H peAern dev e&eTalel Apeoa To TI Unopei va ouveRn atnv &n-
pa, deixvel OpWG OTI N aneAeuBépwaon CO2 ATAv apKeTn yia va
dlaTapa&el Toug KUKAOUG OTOIXEIWV ONwG 0 avBpakag 1o alwTo
Kal TEAIKG va ennpeacel KA olkoouaTnUa.

MeAAOVTIKEG JEAETEC Ba pnopoloav va anoKaAUWouV VEEG Ae-
NTOUEPEIEG YIA TN PEYAAUTEPN KATACTPO®N OTNV IgTOpia TNG
'nG. 'HON Opwc diaBEToupe enapkn dedopéva yia va Nnapoups
TO MAONua: n avgnon Tou athoogaipikol CO2 nou kataypd-
(PETAl META TN Blounxavikn EnavacTaon sival anoAUTwg npay-
HaTIKR aneiAn yia To oUVOAO TNG OnUEPIVAG BIOoPalpag.

(in.gr, 20 OkTWRpiou 2020,
https://www.in.gr/2020/10/20/tech/megalo-thanatiko-
vrethike-fainomeno-pou-sxedon-aposteirose-ti-gi)

Permian-Triassic mass extinction pulses driven
by major marine carbon cycle perturbations

Hana Jurikova, Marcus Gutjahr, Klaus Wall-
mann, Sascha Flogel, Volker Liebetrau, Renato Posen-
ato, Lucia Angiolini, Claudio Garbelli, Uwe Brand, Mi-

chael Wiedenbeck & Anton Eisenhauer

Abstract

The Permian/Triassic boundary approximately 251.9 million
years ago marked the most severe environmental crisis iden-
tified in the geological record, which dictated the onwards
course for the evolution of life. Magmatism from Siberian
Traps is thought to have played an important role, but the
causational trigger and its feedbacks are yet to be fully un-
derstood. Here we present a new boron-isotope-derived sea-
water pH record from fossil brachiopod shells deposited on
the Tethys shelf that demonstrates a substantial decline in
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seawater pH coeval with the onset of the mass extinction in
the latest Permian. Combined with carbon isotope data, our
results are integrated in a geochemical model that resolves
the carbon cycle dynamics as well as the ocean redox condi-
tions and nitrogen isotope turnover. We find that the initial
ocean acidification was intimately linked to a large pulse of
carbon degassing from the Siberian sill intrusions. We un-
ravel the consequences of the greenhouse effect on the ma-
rine environment, and show how elevated sea surface tem-
peratures, export production and nutrient input driven by in-
creased rates of chemical weathering gave rise to widespread
deoxygenation and sporadic sulfide poisoning of the oceans
in the earliest Triassic. Our findings enable us to assemble a
consistent biogeochemical reconstruction of the mechanisms
that resulted in the largest Phanerozoic mass extinction.

Jurikova, H., Gutjahr, M., Wallmann, K. et al. Permian-Trias-
sic mass extinction pulses driven by major marine carbon cy-
cle perturbations. Nat. Geosci. (2020).
https://doi.org/10.1038/s41561-020-00646-4

Nature Geoscience, 19 October 2020, https://www.na-
ture.com/articles/s41561-020-00646-4

o3

Waterspout outbreak and flooding hit southern
Greece

(Celestial / THE WATCHERS, October 22, 2020,
https://watchers.news/2020/10/22/waterspout-outbreak-
and-flooding-hit-southern-greece)

@ D

M®g n 'n anékTnoe To o§Uyovo TnG: AUONKe €va
HEPOG TOU «HUOCTNPIOU>»

Ma peydho pépoc Tng 4,5 dio. eTwv «{wng» TnG, n ' nTav a-
PIAOEEVN: O KOOWOG HAG ENETPEWYE TNV EUPAVION NOAUKUTTA-
pIKAG wNC apoU anékTnoe 0EUyOVo- WOTOOO AMOTEAEI aKOua
€PWTNUATIKO TO NWG AKPIBWG 0 NMAAVATNG PAG ANEKTNOE TV
o&uyovoUxa Tou aThoopaipa.

«AvV TO KAAOOKEPTEIG, AUTH €ival n Nio onuavTikn aAAayn nou
Biwoe o nAavATng pag orn {wr Tou, kal akopa dev EEpoupe
nwc ouvéRn» €ine o Nikohag NTdougacg, kabnyntng MFeweu-
olkwv Eniotnuav oto University of Chicago. «OnoiadnnoTe
npoodog Npog TNV KatelBuvon auToU Tou EpWTHANATOC €ival
npaypaTika onuavTikn».

270 NAQiclo vEa €peuvag nou dNPOCIEUTNKE aTIG 23 OKTWwRpiou
oTO Science, 0l EpEUVNTEG XPNOIJOMNOoINCoav Wid NpwTonopiakn
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TEXVIKN YIa va avakaAUWouV VEEC NANPOPOPIEC YIa TOV pOAO
TOU WKeAvIkoU a1dfipou oTnV avodo Tng atuoopaipag tng rge.
Ta eupnuaTa anokaAUNTouUV NEPICOOTEPA YIa TNV I0TOPIA TNG
NG kal pnopouv va Bonbroouv Kal oTIG EPEUVEG YId KATOIKN-
OIMOUG NAAVATEG 0 GAAa aoTpikd cuoThuara.

O1 enioTAPOVEG €xouv dnuioupynoel éva timeline Tng apxaiag
'ng avaAuovTtag noAU apxaioug Bpdxoug: H xnuikr ouvBeon
TouG WeTaBAAAETAl avaloya MPE TIC OUVONKEG UnoO TIG OMOIEC
oxnuartioTnkav. «To evdlaPEPOV HE AUTO €ival NWG NpIv Tn
“MeydAn OEuyovwon” (Great Oxygenation Event) nou €AaBe
xwpa npiv 2,4 di0. xpodvia, BAéneig oToixeia oTo timeline yia
AUTEG TIG MIKPEG €EAposeIc 0Euydvou, 6nou @aiveral oav n 'n
va npoonabouoe va B&oel TIG BACEIS yIA AQUTAV TNV aTo-
opaipa» €ine o AvTi XepvT, first author Tou enioTnUOVIKOU ap-
Bpou. «Ma o1 undpyouaoeg pHEBODOI dev NTAV APKETA aKpIPEiG
YId va anokTrAooUE TIG NANPOQPOPIEG Nou XpelalopaaTav».

AuTO Nou npokUNTel €ival €éva aiviyya: Eav undapxel vepo, To
0&uyovo kal o gidnpog oxnuaTi¢ouv okoupid. «Tov NPWTO Kal-
pO ol wKeavoi ATav yeuartol oidnpo, nou Ba pnopouoe va “ka-
TaBpoxBilel” onolodrinote eAelBepo oEuydvo unnpxe» €ine o
XePVT. OewpnTIKA, 0 OXNUATIONOG okouplag Ba kaTtavaiwve
000 0§UYOVO NePIOOEUE, PNV APAVOVTAG APKETO Yid TOV OXN-
MaTIoPO aTUOCMAlpac.

O XepvT kal o NTdoupacg nbelav va dokigdoouv £vav Tpono
yla va €€nynoouv N®¢ PNopei To 0EUYOVO VA OUCCWPEUTNKE
napa To npofAnua autd: 'HEepav nwg PEPOC Tou OIdrpou
OTOUG WKeavoug ouvdualoTav pe Beio nou npoegpxodTav anod
NgaioTela yia Tov oXNKATiono nupitn. Auth n diadikacia ane-
AeuBepwvel 0Euydvo oTnv atuoopaipa. To epwTNHA ATav nio
ano auTeg TIG O1adIKACIeG «VIKAEI».

Ma Toug okomnoug auToUG XpnoihonoIndnkav nponydeveG €-
ykaTtaoTtaocelg oto Origins Lab Tou Ntaougag, yia Tnv avanTu-
€N MIag VEAG TEXVIKAG Yia TN METPNON MIKPWV OIAKUPAVOEWV
oTa 100TONa OI3MPOU, NPOKEIYEVOU va dianioTwBei nola nopeia
akoAouBoUoe o ¢idnpoc. Ze ouvepyaaia pe €181koug aTo Uni-
versity of Edinburgh, xpeidotnke va katavonBei kaAuTepa n
nopeia Tou oI3fPoU NPo¢ NuUpiTn. META, Ol ENICTAHOVEG XpNal-
ponoinoav Tnv TEXVIKN yia Tnv avaiuon Bpaxwv 2,6-2,3 dio.
€Twv and Tnv AucTpaAia kai Tn NoTia AQpIkA.

H avdAuon €3<i€e Nwg, akopa Kai o€ wkeavoUc nou Pnopei va
«&Tpwyav» noAu oEuyodvo yia Tn dnuioupyia okouplag, OUYKE-
KPIMEVEG OUVONKEC MMOPEI va eNETpEWav Tov oxnNUATIoNO ap-
KeToU nupiTn yIa va hnop€cel To oEuyovo va Eepuyel anod To
vepO Kkal va oxnuatiosl atpooaipa. «Eivar éva noAunAoko
nPOBANUA, M NOAAG “KIvNTa TUAKATA”, aAAa nuacTav os B€on
va AUgoupE éva pEpog Tou» gine o NTaoupag.

(NAYTEMMOPIKH, Tpitn, 27 OkTwBpiou 2020,
https://www.naftemporiki.gr/story/1651418/pos-i-gi-apek-
tise-to-oksugono-tis-luthike-ena-meros-tou-mustiriou)
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Triple iron isotope constraints on the role of
ocean iron sinks in early atmospheric oxygena-
tion

Andy W. Heard, Nicolas Dauphas, Romain Guilbaud,
Olivier J. Rouxel, Ian B. Butler, Nicole X. Nie, Andrey
Bekker

The iron did it

What factors controlled the accumulation of atmospheric ox-
ygen gas (0O2) early in the history of Earth? Heard et al. used
high-precision iron isotopic measurements of Archean-Paleo-
proterozoic sediments, with ages between 3.8 billion and 2.3
billion years ago, and laboratory data about synthetic pyrites
to show that pyrite, or iron sulfide, burial could have resulted
in net O2 export. These reactions therefore may have con-
tributed to early episodes of transient oxygenation before the
Great Oxidation Event that began about 2.4 billion years ago.

Abstract

The role that iron played in the oxygenation of Earth’s surface
is equivocal. Iron could have consumed molecular oxygen
when Fe3*-oxyhydroxides formed in the oceans, or it could
have promoted atmospheric oxidation by means of pyrite
burial. Through high-precision iron isotopic measurements of
Archean-Paleoproterozoic sediments and laboratory grown
pyrites, we show that the triple iron isotopic composition of
Neoarchean-Paleoproterozoic pyrites requires both extensive
marine iron oxidation and sulfide-limited pyritization. Using
an isotopic fractionation model informed by these data, we
constrain the relative sizes of sedimentary Fe3*-oxyhydroxide
and pyrite sinks for Neoarchean marine iron. We show that
pyrite burial could have resulted in molecular oxygen export
exceeding local Fe?* oxidation sinks, thereby contributing to
early episodes of transient oxygenation of Archean surface
environments.

(Science 23 Oct 2020, Vol. 370, Issue 6515, pp. 446-449
DOI: 10.1126/science.aaz8821, https://science.science-
mag.org/content/370/6515/446)
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ENAIAG®EPONTA -
AOINA

This Animation of How Bridges Were Con-
structed in 14th Century Prague is Amazing

https://www.youtube.com/watch?v=nlgD6gyi0Wk&fea-
ture=emb logo

In this informative animation we learn how the iconic Charles
Bridge was constructed in 1357. The historic bridge crosses
the Vitava (Moldau) river in Prague, Czech Republic and is
516 metres (1,693 ft) long and nearly 10 metres (33 ft) wide.
It was built as a bow bridge with 16 arches shielded by ice
guards.

(Twisted Sifter, Oct 19, 2020, https://twistedsifter.com/vid-
eos/14-century-bridge-construction-in-prague-animation)

@ D

Old Chinese building ‘walks’ to new location
to make way for Shanghai’s new commercial
centre

Chinese workers have finished relocating an old building in
Shanghai using a novel “walking” method. The Lagena Pri-
mary School built in 1935 was moved to a new location on
October 15, 2020, to make way for a new commercial centre
in the city.

o) o001

https://www.youtube.com/watch?v=Gwu4ovaSiQY

(C249-0)

Acidente na Construcao Civil

https://www.youtube.com/watch?v=h4y3bjkk7 g&feature=
youtu.be

o3 D

UAD completes the world's longest glass-bot-
tomed bridge in Lianzhou, China

Measuring a staggering 1726 ft (526.14 m), this bridge
design by UAD has smashed guinness world records as
the world’s longest glass-bottomed bridge. Located in
Huangchuan three gorges scenic area in Lianzhou, China, the
new landmark uses innovative construction methods and is
designed to blend seamlessly into the incredible natural sur-
roundings.

Described by UAD as 'a transparent corridor in the air*,
the bridge is paved with three layers of 4.5 cm thick
ultra-clear tempered laminated glass, the visible
transmittance of which is 99.15%. The glazing endows
the bridge deck with crystal-like luster, high transparency
and refractive index. The glass, the guardrails composed of
curved stainless steel bars, the bridge tower, and red main
cables, together form a built landscape that combines the
solid and the void, the modern and the classical.
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Located in the southeast of China, Lianzhou is affected
by frequent typhoons in summer. In addition, due to the
large span and flexible structural system, the suspension
bridge requires excellent wind resistance performance. Based
on those considerations, the design team carried out wind
tunnel testing and finite elements simulation, analyzed the
main frequency and modes of vibration, and identified design
parameters such as critical flutter velocity and the reasonable
degree of enclosedness of guardrails, which provided strong
support for optimizing the design and the maintenance of the
bridge in the future.

In order to enhance lateral sustainability and wind re-
sistance performance of the bridge, the designers
adopted for an oblique wind-resistant cable system,
which is fixed to concrete anchors. Moreover, considering
the adverse influences that karstification and special residual
silty clay exerted on the site, they ensured the safety perfor-
mance of the bridge during design and construction phases.

i f;.;\}r e

Not one for the faint-hearted, the transparent bridge
spans the cliffs and river below at a height of 659.5 ft
(201 m). Its completion has already attracted a large num-
ber of tourists and is helping inject vitality into the local tour-
ism industry. Based on respecting nature, clear planning and
positioning, creativity, and the courage to push the limits,
UAD’s design aims to reactivate the natural environment and
produce an innovative built landscape that contributes to the
economic development of the area.
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https://www.youtube.com/watch?v=sTRgnRFAGSg&feature
=emb logo

Project info:

Project Name: glass bridge in huangchuan three gorges
scenic area

Pocation: Jiubei town, Lianzhou, Qingyuan city, Guangdong
province, China

Design Firm: the architectural design & research institute
of zhejiang university co., Itd. (UAD)

Design Team: Xie Xu, Sun Liangfeng, Wang Weilong, Dong
Weiwei, Wu Pu

Completion: January 2020

Photography and video: Lianzhou Qingtian Tourism De-
velopment co., Itd.

(UAD, Sep 02, 2020, https://www.designboom.com/archi-

tecture/uad-worlds-longest-glass-bottomed-bridge-lian-
zhou-china-09-02-2020)

(C249-0)

Valdecilla Hospital-Santander Spain

"Mural piece by @pejac_art Valdecilla Hospital-Santander
Spain From the artist: "SOCIAL DISTANCING” is a trompe
I'oeil intervention that creates an illusion of a deep gaping
crevice on a rigid surface of a cement wall. Made from count-
less human silhouettes that are trying to escape it, I wanted
to represent the wound that this pandemic has left and do it
as a tribute to health workers for their respect and solidarity
towards the victims. While the image serves as a metaphor
for the damage done by the pandemic, it also literally pro-
poses Social Distancing as a way to fix them. In between the
large crowd I included scenes of reunion, empathy, care, and
love, suggesting a door to a better, hopeful future.

https://www.facebook.com/Artdailyofficial/vid-

€0s/369719504176964

o3

Evrunwoilakn n nefoyépupa Kpnvidwv Nuppov
aTov MNnveilo

‘Eva evTunwolakd anoTéAeopa em@uAage n napéupaocn Tou

Anuou Aapioainv otnv nefoyépupa Twv Kpnvidwv Nupgpov
oTov Mnvelod.
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H 0AOKARpWON TWV EPYAcI®V ENIOTPWONG TOU KATAGTPWHATOG
TnG nedoy£Pupag Pe €va VED KalvoTopo UAIKO (lumin adpavn),
ENEPEPE TO TEAIKO AMOTEAEOHA TNG AUTOPWTICOHEVNG EMIRA-
VEIaG. To UAIKO MoU XpNoILONoINBNKE anoppo®d TNV NAEKTPO-
payvnTikh akTivoBoAia oTiG opaTéG, UNEPIWDEIG N UNEPUBPEG
nepIOXEG KATa Tn SIAPKEIa TNG NUEPAG KAl EKMEUMEl TV OUC-
CWPEUPEVN EVEPYEIA PE TN HOPPN PWTOG HETA TO OKOTADI.

https://www.facebook.com/groups/1224710910891277/?m
ulti permalinks=3856236164405392&notif id=1603593830
521214&notif t=group activity&ref=notif
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Karl Terzaghi

Karl Terzaghi
The Engineer as Artist

Richard Goodman
Foreword by Ralph Peck

If civil engineering were a game,
Karl Terzaghi had a right to lay
down the rules--he had invented and established much of the
groundwork. Terzhaghi (1883-1963) is one of the leading
civil engineers of the 20th century and is widely known as the
father of soil mechanics. His lifelong application of the prin-
ciples established in his work took him throughout the world
to engineering challenges in Communist Russia, Nazi Ger-
many, America, and the entire post-war world.

Terzaghi's fame as a master engineer is well known but the
story of his development, both personal and professional, has
remained unexplored by most people. This first full-length,
critical biography of a complex man draws upon his publica-
tions, hundreds of unpublished reports, thousands of private
letters, and 82 volumes of previously private personal diaries.

This narrative shows Terzaghi's struggle to understand the
phenomena observed on many major engineering projects.
Through his own words we explore friendships, conflicts, jeal-
ousies, frustrations, and enormous successes. Terzaghi was
an artist with constant focus, commitment, and genius. The
exploration of his life, much of it amid the backdrop of turbu-
lent Europe between the Wars, becomes an adventure that
unfolds to entertain, educate, and stimulate.

(ASCE Press, 1999)

Soil Mechanics

&% Hongjian Liao, Hangzhou Li
ol and Zongyuan Ma

This book also doubles as a text-
book with an explanation of basic
theory, knowledge, and skills in soil
mechanics as well as the most up-
dated codes and standards in
China. Also included are guide-
lines at the beginning of each chapter and English-Chinese-
Japanese translations of frequently-used words and expres-
sions in the Appendix. It aims to be a reference book for stu-
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dents and technical staff in civil engineering, hydraulic engi-
neering, mining engineering, and transportation engineering.

(World Scientific, October 2020
https://doi.org/10.1142/10945)

Mechanics of
Solids and

Mechanics of Solids and Struc-
tures

David W A Rees

The fifteen chapters of this book
are arranged in a logical progress-
sion. The text begins with the more
fundamental material on stress,
strain and plane elasticity. There
follows a full treatment of the theories of bending and torsion.
Coverage of moment distribution, shear flow, struts and en-
ergy methods precedes a chapter on finite elements. There-
after, the book presents yield and strength criteria, plasticity,
collapse, creep, visco-elasticity, fatigue and fracture mechan-
ics. Appended is material on the properties of areas, matrices
and stress concentrations. Each topic is illustrated by worked
examples and supported by numerous exercises.

The broad text ensures its suitability for undergraduate and
postgraduate courses in mechanical, aeronautical, civil and
materials engineering.

(World Scientific, April 2000 https://doi.org/10.1142/p187)

COULOMB'S
MEMOIR ON STATICS

An Esvay in the Histery of
el mrwrm

Coulomb's Memoir on Statics

An Essay in the History of Civil
Engineering

Jacques Heyman

Coulomb read his Essai on ‘some
statical problems’ to the French
Academy in 1773. It is a document
of great importance in the history
of engineering since it laid the
foundations of the modern science of soil mechanics and also
discussed three other major problems of eighteenth-century
civil engineering: the bending of beams, the fracture of col-
umns and the calculation of abutment thrusts developed by
masonry arches.

Professor Heyman's book makes the Essai accessible to a
wide range of engineers and historians of technology. It is
here reproduced in full with an annotated English translation,
a chapter elucidating Coulomb's references and with full dis-
cussion of the technical problems it treats. It concludes with
some brief historical notes on Coulomb's life and technical
education in eighteenth-century France.

(World Scientific, December
1997 https://doi.org/10.1142/p046)
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HAEKTPONIKA
NMEPIOAIKA

| ISSMGE

ISSMGE Bulletin

Volume 14, Issue §
October 2020

bulletln/vol 14 -issue-5-october-2020

KukAogpopnaoe 1o Telxog 5 Tou Topou 14 (OkTwPpiou 2020)
Tou ISSMGE Bulletin pe Ta napakdatw nepieXOUEVa:

TC Corner
e TC304 - the fifth ISSMGE Suzanne Lacasse Lecture

e TC305 - International Online Symposium on
Historical and modern applications in ge-otechnical
engineering

Major project
Conference reports

. 17ARC on Soil Mechanics and Geotechnical
Engineering, Cape Town, South Africa

e Online Symposium on “Laterites and other Tropical
Soils”, India

e The 4th International Conference on Ge-otechnical
Engineering, Tunisia

Hot news
e 2021 Terzaghi’s Orator

e Named Fellow of Royal Academy of Engi-neering
(RAE) in Geotechnical Engineering

e  Bright Spark Award for ICSMGE2021
Event Diary
Corporate Associates

Foundation Donors

o3

International Geosynthetics Society

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

IGS NEWSLETTER - October 2020

Helping the world understand the appropriate value and use
of geosynthetics

https://www.geosyntheticssociety.org/newsletters
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e GeoAmericas 2020: The Buzz on the First Online Geosyn-
thetics Conference READ MORE

The Giroud Lecture - 30 Years And Counting READ MORE
IGS Prepares For Kyoto Launch READ MORE

IGS Chapter Focus: France READ MORE

Sustainability eBook Now In French! READ MORE

10 Questions With... Francesco Fontana READ MORE
Calendar of Events

READ MORE AT GEOSYNTHETICSSOCIETY.ORG

GEOSYNTHETICS

https://www.icevirtuallibrary.com/toc/jgein/27/5

KukAo@popnoe 1o Teuxog 5 Tou Topou 27 (OkTwBpiou 2020)
Tou Geosynthetics International Tng International Geo-
synthetics Society pe Ta napakaTw nNeEPIEXOUEVA:

Papers
Influence of fibre morphology on the integrity of geofibre-

reinforced soil barriers, P. V. Divya, B. V. S. Viswanadham,
J. P. Gourg, 27(5), pp. 460-475

Strength and swelling properties of a waste tire textile fiber-
reinforced expansive soil, M. Abbaspour, S. S. Narani, E.
Aflaki, F. Moghadas Nejad, S. M. Mir Mohammad Hosseini,
27(5), pp. 476-489

Laboratory testing and numerical modeling of geomembrane

electrical leak detection surveys, W. J. Cen, X. H. Du, H. N.
He, J. Yan, M. S. Rahman, 27(5), pp. 490-502

Performance of anchor in sand with different forms of geo-
synthetic reinforcement, V. Kishor Kumar, K. Ilamparuthi,
27(5), pp. 503-522

Back-analysis of the water retention curve of a GCL on the
wetting path, M. Tincopa, A. Bouazza, R. K. Rowe, H. Ra-
hardjo, 27(5), pp. 523-537

Centrifuge study of reinforced soil walls with different backfill
compaction densities, P. Xu, K. Hatami, G. Jiang, 27(5), pp.
538-550

Technical Notes

Model tests on drainage of pipes wrapped with woven and
nonwoven geotextiles, S. Liu, Y. Wang, D. Feng, 27(5), pp.
551-560

Mechanical and osmotic consolidation of geosynthetic clay
liners: a laboratory study, Y. Lu, H. Abuel-Naga, E.-C. Leong,
27(5), pp. 561-569

Corrigendums

Geosynthetic reinforcement stiffness characterization for
MSE wall design, 27(5), pp. 570
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