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Kidston Hydro Project

Offtake deal clears way for Kidston construction
02 Apr 2020
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|
|
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Shaft léngth:

Underground works for Kidston pumped storage project

Construction of the Kidston pumped storage hydro scheme in
Australia is now expected to start in the third quarter of 2020
after developer Genex Power signed a new long-term power
sales deal with EnergyAustralia.

The binding deal enables financing for the major project that
will convert an old gold mine to a power station. Underground
excavations will link two surface mine pits that will act as the
system reservoirs. Financial close for Kidston has a deadline
of the end of the year before drill+blast construction can
begin. A JV of McConnell Dowell/John Holland has been de-
veloping the project design under an early contractor involve-
ment engagement and assisted by Norconsult and GHD Aus-
tralia.
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Drone view of mine pits that will form the storage reservoirs
(Kidston pumped storage reservoirs
https://www.youtube.com/watch?v=XI3gwUwyR6s&fea-
ture=emb logo)

In 2019 EnergyAustralia pulled out of the original 50/50
owner and operator deal with Genex Power and is now back
in again under the new deal, securing a way forward into
construction. Project development also involves the J-Power
Electric Power Development Company.

In a statement, Genex Power CEO James Harding said the
30-year deal with EnergyAustralia provides clarity for its flag-
ship project, which has an economic life of more than 80
years. As with many projects internationally, Genex Power
also noted that the project schedule is contingent on how the

early 2020 coronavirus impact affects market conditions.
Genex has implemented protection measures for staff and
workers to minimise the risk of coronorvirus contagion.

References

Kidston hydro set for construction — TunnelTalk, August 2019

Snowy Mountains adds long planned element - TunnelTalk,
May 2019

Kidston hydro set for construction
22 Aug 2019

The Genex Power Kidston pumped storage project in Aus-
tralia has secured key debt funding that will enable work to
start early next year on the complex underground infrastruc-
ture. The developer has secured funding of up to AU$610
million (US$410 million) from the Northern Australia Infra-
structure Facility (NAIF). It is now finalising the last pieces of
funding, hoping to reach financial close by the end of 2019.
Genex is also putting AUS$25 million (US$17 million) equity
into the project, in which it will be 50:50 co-owner with En-
ergy Australia, an energy retailer.

Aerial view of quarries at Kidston energy hub

The designer and contractors are already onboard, having
been working on project development over the last few years.
The Owner’s Engineer on the 250MW scheme is Entura, and
the EPC contractor is a JV of McConnell Dowell/John Holland,
with hydro machinery by Andritz.

The contractor was appointed late 2017 under Early Contrac-
tor Involvement (ECI) procurement, with Norconsult and
GHD Australia its technical advisors. After its work on final
design optimisation, in February 2019, it was given the green
light to start early works on hydraulic design and other tur-
bine activities. Following financial close and the notice to pro-
ceed, expected before the end of 2019, the EPC contractor
will move on to detailed design. Main activities, including ex-
cavation, will commence in early 2020, Simon Kidston, Exec-
utive Director of Genex Power, said in an interview with Tun-
nelTalk.

The underground infrastructure, which is based in an old gold
mine, has a drop headrace shaft from the upper reservoir to
the power cavern complex from which a tailrace tunnel links
to the lower reservoir. Other excavations will include an ac-
cess tunnel, and cable and ventilation shafts. Kidston briefed
TunnelTalk on the scale of the excavations:

e The power cavern complex has two caverns: the main
powerhouse is 82.2m long x 17.5m wide x 44m high and
the transformer cavern is 31.8m long x 10m wide x 10m
high.

e The 1.5km long access tunnel is 6.5m wide x 6.6m high.
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e The intake shaft is 240m deep x 4.8m diameter; the cable
shaft is 250m deep x 3.3m diameter; and the ventilation
shaft is 235m deep x 3.3m diameter.

e The two tailrace tunnels are each 160m long x 6m wide x
6m high.

Ventilation shaft:

Shaft léngth: 235m
g 3:3m
Undined
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Headrace shaft links to powerhouse caverns

Geologically, the workings are within a hydrothermal breccia
pipe system. The headrace pressure shaft and powerhouse
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complex caverns will be located within the Einasleigh Meta-
morphics (gneiss), near the breccia pipe margin, the former
being harder than the latter. Most excavation will be by
drill+blast, including crown and bench progressive opening of
the caverns. Raise boring will be used for all shafts.

While the groundwater level is high, Kidston said “groundwa-
ter modelling predicts minimal flows into the underground
excavations. Very little grouting is anticipated.” All hydraulic
tunnels will be lined: with steel closest to the caverns where
water pressures will be highest and with concrete for other
conveyance tunnels.

The project is designed to provide about eight hours of gen-
eration at constant 250MW output, and then take eight hours
pumping water to the upper reservoir at cheaper times for
the power grid. The closed-loop hydro scheme reuses the
same water, except for occasional top-ups due to evaporation
in the dry season.

NAIF is providing the debt funding for the hydro scheme. Its
investment is sizeable financially and also a notable share,
12%, of its own resources. Its CEO, Laurie Walker, cited the
benefits of the project that attracted its investment, which is
subject to government approval, include low emissions, im-
proved energy reliability, reduced transmission losses to sup-
ply the local region, and also lower electricity prices.

The pumped storage project is the heart of a renewable en-
ergy hub being developed by Genex Power in Queensland,
which now includes proposed solar and wind farms. The
scheme has received funds from the Australian Renewable
Energy Agency and has been designated critical infrastruc-
ture by the Queensland Government. It is expected to come
online in 2022. Energy Australia will operate the asset.

Other recent hydro developments in Australia include the
Snowy 2.0 scheme with contract award to Salini Impregilo.
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Cross-section of tailrace tunnel
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(Patrick Reynolds for TunnelTalk, https://www.tunnel-
talk.com/Australia-31Mar2020-A-power-sales-deal-secures-

construction-start-of-the-Kidston-pump-storage-
scheme.php)
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Cement-Treated Base (CTB)
What is a Cement-Treated Base?

Cement-treated base (CTB) is an intimate mixture of aggre-
gate material and/or granular soils combined with measured
amounts of portland cement and water that hardens after
compaction and curing to form a durable paving material. A
bituminous or portland cement concrete wearing course is
placed on the CTB to complete the pavement structure. Ce-
ment-treated base is widely used as a pavement base for
highways, roads, streets, parking areas, airports, and mate-
rials handling and storage areas. View or download a CTB fact
sheet.

In cement-treated base construction the objective is to ob-
tain a thorough mixture of an aggregate/granular material
with the correct quantity of portland cement and enough wa-
ter to permit maximum compaction. The completed CTB must
be adequately cured to both let the cement hydrate and to
harden the cement-aggregate mixture. The fundamental
control factors for quality CTB are:

Proper cement content
Adequate moisture content
Thorough mixing
Adequate compaction
Proper curing

ubkwn =

The aggregate/granular material, cement, and water are typ-
ically mixed in a central mixing plant. Central plants can ei-
ther be continuous-flow or batch-type pugmill mixers. CTB
can also be mixed-in-place using transverse-shaft pulvermix-
ers or traveling mixing machines.

The thickness of Cement-treated Bases is less than that re-
quired for granular bases carrying the same traffic because
CTB is a cemented, rigid material that distributes the load
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over a large area. Its slab-like characteristics and beam
strength are unmatched by granular bases that can fail when
interlock is lost. This happens when wet subgrade soil is
forced up into the base by traffic loads. Hard, rigid CTB is
practically impervious. It resists cyclic freezing, rain, and
spring-weather damage. Cement-treated base continues to
gain strength with age even under traffic. This reserve
strength accounts in part for CTB's excellent performance.

A stabilized base spread loads and reduces stress on
the subgrade.

Cement-Stabilized Base

Unstabilized Granular Base
CTB Case Histories

View CTB Case Histories.

(https://www.cement.org/cement-concrete-applica-
tions/paving/cement-treated-base-

(ctb)?fbclid=IwARO YplL3jBDUJIvy2T79YK9AEycZB7hle4cn-
h1dSMCfGhUf3-6GHv2YkpgY)
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Custom Refuge Chamber Strengthens Safety on
Small TBM

Designing a refuge chamber to fit a 4.4m diameter tunnel
boring machine with limited gantry space. Learn about the
custom engineering that went into building two 10-person,
24-hour TunnelSAFE refuge stations.

Key takeaways

e The drainage tunnel project will use a 4.4m diameter
EPBM

e Personnel on a TBM with limited gantry space can still
benefit from a custom-made, high-quality tunnelling ref-
uge chamber

e Two crescent designed refuge chambers were commis-
sioned based on the feedback of a risk assessment

A tunnel project in the Middle East, vital to the enhancement
of the country’s underground drainage network maintains
high safety standards with two custom refuge chambers. The
project aims to provide a sustainable solution to stormwater
run-off and discharge of surface. The $251 million project is
the second phase of development, which includes the con-
struction of a rainwater discharge tunnel, pumping station,
and rainwater treatment facility.

A leading Chinese manufacturer will provide the Tunnel Bor-
ing Machine (TBM) for this section of the drainage tunnel pro-
ject.

Due to the terrain, phase two of the project will use an Earth
Pressure Balance Machine (EPBM). EPB’s are designed to op-
erate in softer ground conditions which contain water under
pressure. Geological conditions considered include stratum
such as Rus Formation, Midra Shale, and Simsima Limestone
as well as varying water table ranges due to the proximity of
the tunnel to the shallow coastal waters off the Qatar penin-
sula.

The project is scheduled to be completed at the end of 2021
in preparation for the 2022 World Cup.

Challenges

e Installing a refuge chamber within a TBM with limited
gantry space
e Complying with European Standard (EN 16191:2014)

Solutions

e Custom refuge chamber engineering - crescent design,
custom battery box, custom scrubber

e Meeting EN 16191:2014 guidelines

https://minearc.com/blog/custom-refuge-chamber-small-
tbm

. “'1 AV :

Cusfom Refuge Chamber Strengthens Safety on Small TBM

Custom refuge chamber designed for 4.4m diameter funnel boring machine with limited gantry space. P
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Ensuring a Site is
Emergency Ready

A tunnel project in the Middle East, vital to the enhancement of the
country’s underground drainage network maintains high safety
standards with two custom refuge chambers. The project aims to
provide a sustainable solution to storm water run-off and discharge of
surface. The $251 million project is the second phase of development,
which includes the construction of a rainwater discharge tunnel,
pumping station, and rainwater treatment facility.

A leading Chinese manufacturar will provide the Tunnel Boring Machine
(TEM) for this section of the drainage funne! project.

Due to the terrain, phase two of the project will use an Earth Pressure
Balance Machine (EPEM). EPB's are designed to operate in softer
ground conditions which contain water under pressure. Geological
conditions considered include stratum such as Rus Formation, Midra
Shale, and Simsima Limestone as well as varying water table ranges
due to the proximity of the tunnel to the shallow coastal waters off the
Qatar peninsula.

Www. minearc.com

The project is scheduled to be completed at the end of 2021 in .
preparation for the 2022 World Cup. _' Pictured: Crescent Design Tunnelling Refuge Chamber
: | by MineARC Systems

P, -’.

Challenges
= |nstalling a refuge chamber within a TBM with limited gantry space
= Complying with European Standard (EN 16191:2014)

Solutions

= (Custom engineering — crescent design, custom batiery box,
custom scrubber

= Meeting EN16191:2014 guidelines
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The TBM has a 4.4m diameter, with limited the space available on the gantry for a refuge chamber. Due to the nature
1 of the tunnelling project, a larger TBM is not necessary; however, ensuring the safety of personne! on board is.
|

The project opted for the Crescent Design TunnelSAFE Refuge Chamber as itis moulded to the contours of the TBM's
Hefuge Chambers for cylindrical shape to reduce wasled space between the chamber and the external wall.

Limited Gantry Space Two chambers were designed 1o meet the maximum size restrictions; H x 2280mm, L x 9750mm. W x 735mm/
@3540mm (diameter). They were also required to sustain ten personnel for 24-hours. There are saveral considerations
which need to be met when designing a limited size refuge chamber. These include ensuring sufficient breathable
air, effective cooling, and backup power supply within the confined space.

The restricted structure required customised holding places for the life support equipment.

Pictured: Inside the custom,
crescent shaped TunnelSAFE
Refuge Chamber

WWW.minearc.com

The tunnal project complied with the European Standard (EN 16191:2014) Safety Requirements for Tunnelling
Machinery. This compliance extends to any refuge chamber* on-site. Annex D of the EN 16191:2014 outlines the
minimum reguirements for a refuge chamber, from concept and design to instruction prerequisites. The limitad
available space on the TBM presented a challenge when masting the nesds of the standard, three critical areas
requiring redesign were:

* Chamber Floor Area: The EN standard requires at least 0.75m2/person of floor area, minimum headroom of
1.6m and a minimum velume of 1.5m3/person, as well as an additional 2m3 for tha storage of rescue equipment
(2.g. stretchers, toilet} and water. A thorough risk assessment determined that a single 20 person chamber
wouldn't meet EN floor space and volume requirements on one gantry. As a result, two ten-person chambers
were situated on consecutive separale gantries, one after the other.

* Backup Power Supply: Tunnelling refuge chambers must provide 2 minimum 24hr capacity in standalone
maode; this requires the use of an uninterrupted power supply. As a standard MineARC Refuge Chambers host the
battery box at the rear of the chamber, this allows easy access for maintenance and protection against passing
machinery and traffic. However, the positions and significartly smaller width meant access to the batteries via
standard design measures could not be applied. Alternatively, an access door was positioned on the inner side of
tha chamber to ensure maintenance staff were abla to perform a thorough service when requirad.

* CO0 and CO2 Scrubber: Breathable air involves the removal of hazardous gases such as carbon dioxide and
carbon monoxide as well as a fresh supply of oxygen. A scrubber performs removal of thesa gases. A custom-
framed Extra Low Voltage (ELV) style scrubber was installed within each crescent design refuge to ensure no
additional floor space was taken, and the MARCISORB chemical cartridaes could still be securely placed.

*MinaARC's tunnel refuge chamber can also be built to meet the British Standard (BS 6164:2011) Code of Practice
for Health and Safety in Tunnelling in the Construction Industry, and the ITA's “Guidelines for the Provisien of Refuge "
Chambers Under Construction”.

Meeting European
Safety Guidelines

WWW.minearc.com
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Underground construction and tunnel design have several known risks. Hazards comman to such work include

exposure to air contaminants, fire, and other emergencies. Mitigation against these dangers consists of the Tallored Industry Solutions
provision of refuge chambers to provide a safe 'go-to’ area. All risks must be taken into account when managing
safety underground. Refuge Chambers & Toileis

» TunnelSAFE Crescent Design
As with tunnel design, refuge chambers can be customised to fit the applicable industry standards and requirements
of the project. When a traditional option is not appropriate, thinking cutside the box can result in better quality and Life-Supporting Technology
better safety management. The company worked alongside MineARC to ensure the supplied shelters meet the

needs of the project as well as provide exceptional safety measures. ELV Scrubber
- ; Posilive Pressure Mainienance System (PPMS)
e e — Pressurised Access Safely System (PASS)
8 S94sS na <i u-"-" Guan:IIANcRefu.ge Lhan|nl‘3er_Mo(|j|t?|Tngl -
MARCISORB Compressed Air Management System (CAMS)
Aura-FX Digital Gas Monitoring
MARCISORB Chemical Cartridges

Training & Education

* Duallanguage signage and operation materials |
English and Arabic
Factory commissioning
On-site operational training
On-site cerfified refuge chamber servicing
Operational guides
e-learning access

For More Information
To learn more about how MineARC Systems can
support your site, visit minearc.com

WWW. minearc.com

Contact Us
e: info@minearc.com.au

p: +61 80333 1966 @@@

For further information and to download the complete case
study please click here.

https://tunnelbuilder.com/News/MineArc-Custom-Refuge-
Chamber-Strengthens-Safety-on-Small-TBM.aspx
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International Society for Soil Mechanics and
Geotechnical Engineering

1st International
Symposium on

Geotechnical Safety
& Risk 2007

The Innovation and Development Committee of ISSMGE is
pleased to announce that through the initiative of Prof.
Hongwei Huang, the 77 papers from the Proceedings of the
1st International Symposium on Geotechnical Safety
and Risk (ISGSR 2007) held in Shanghai, China, on 18-19
October 2007 are available in the online library here:
https://www.issmge.org/publications/online-library

Detailed acknowledgements for the 1st International Sympo-
sium on Geotechnical Safety and Risk (ISGSR 2007) can be
found at the ISSMGE online library acknowledgements sec-
tion.

The Innovation and Development Committee of ISSMGE is
pleased to announce that through the initiative of Dr. Ernest
Olinic, the 49 papers from the Proceedings of the 25th Eu-
ropean Young Geotechnical Engineers Conference held
in Sibiu, Romania, on 21-24 June 2016 are available in the
online library here:
https://www.issmge.org/publications/online-library
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@
Cancun Mx

The Innovation and Development Committee of ISSMGE is
pleased to announce that through the initiative of Dr. Norma
Patricia Lopez Acosta on behalf of the XVI PCSMGE Organiz-
ing Committee, the 356 papers from the Proceedings and the
invited lectures volumes of XVI Pan-American Conference
on Soil Mechanics and Geotechnical Engineering (XVI
PCSMGE) held in Cancun, Mexico, on November 17-20, 2019
are available in the online library here:
https://www.issmge.org/publications/online-librar

v(er2018

The Innovation and Development Committee of ISSMGE is
pleased to announce that through the initiative of Dr. Andrew
Ridley, the 42 papers from the Proceedings of 10th Inter-
national Symposium on Field Measurements in Geome-
chanics (FMGM2018) held in Rio de Janeiro, Brazil, 16-20
July 2018 are available in the online library here:
https://www.issmge.org/publications/online-librar

The Innovation and Development Committee of ISSMGE is
pleased to announce that through the initiative of the Chair
of the ISSMGE African Regional Conference 2019 Scientific
Committee Prof. SW Jacobsz, University of Pretoria, the 139
papers from the Proceedings of the 17th African Re-
gional Conference on Soil Mechanics and Geotechnical
Engineering held in Cape Town, South Africa, 7 - 9 October
2019 are available in the online library here:
https://www.issmge.org/publications/online-library

XVII European Conference on Soil Mechanics and
Geotechnical Engincering - Reykjavik, Teeland
| — & of September 2019

Proceedings

E 2019\

The Innovation and Development Committee of ISSMGE is
pleased to announce that through the initiative of the Chair
of the Icelandic Geotechnical Society Mr. Haraldur Sigur-
steinsson, the 675 papers from the Proceedings of 17th
European Conference on Soil Mechanics and Geotech-
nical Engineering held in Reykjavik, Iceland, 1 - 6 Septem-
ber 2019 are available in the online library here:
https://www.issmge.org/publications/online-librar
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13* Australia New

Zealand Conference on Geomechanics
fistals 1-3 Ao 2018

The Innovation and Development Committee of ISSMGE is
pleased to announce that through the initiative of Immediate
Past Chair of the Australian Geomechanics Society Dr Hugo
Acosta-Martinez, the 199 papers from the Proceedings of
the 13th Australia New Zealand Conference on Geome-
chanics, held in Perth (Western Australia), Australia, 1-3
April 2019 are available in the online library here:
https://www.issmge.org/publications/online-library

Proceadings of the
Tth International Sym,
Geotechnical Safety a

ISGSR 2019 | Decembor 11-13 2018, Taipet, Tahwin

The Innovation and Development Committee of ISSMGE is
pleased to announce that through the initiative of Prof. Jianye
Ching, the 145 papers from the Proceedings of the 7th In-
ternational Symposium on Geotechnical Safety and
Risk (ISGSR 2019) held in Taipei, Taiwan, on 11-13 De-
cember 2019 are available in the online library here:
https://www.issmge.org/publications/online-library

Detailed acknowledgements for the above conferences can
be found at the ISSMGE online library acknowledgements
section.

International Sodety for Soll Mechanics and
hnical Engineering

Watch the latest webinar on Landslide Runout Analysis
Current Practice and Challenges presented by Dr. Scott
McDougall on 10th of December 2019.
https://www.issmge.org/education/recorded-webinars/land-
slide-runout-analysis-current-practice-and-challenges

Announcing the Publication of the 2019 Geotechnical
Business Directory

Geoworld, the network for geotechnical engineers, has just
published the 2019 Geotechnical Business Directory. The di-

rectory is published with the support of the International So-
ciety for Soil Mechanics and Geotechnical Engineering. This
is the fifth year for the Geotechnical Business Direc-
tory, the most comprehensive directory in the geotech-
nical engineering field!

This truly unique directory is available in three formats:

(a) an Online Interactive Platform,
(b) an e-book, and
(c) in-print through Amazon

The 2019 index has grown significantly since last year and
includes 9000+ members, and 700+ geo-companies and
geo-organizations from a total of 153 countries. It is ex-
pected to reach 50,000+ professionals through various me-
dia channels. The online platform of the directory allows vis-
itors to search for professionals or companies based on loca-
tion, experience, expertise, industry and other parameters.
There is no other such directory in geotechnical engi-
neering. The directory is also a "live" publication in the sense
that as more members join and complete their profiles, the
publication will become more comprehensive.

The online platform of the directory, which is updated daily,
has increased search functionality compares to the e-book
and printed version.

Geoworld's team is already working on the 2020 Business Di-
rectory that is expected to include 16,000+ individuals and
800+ companies and organizations.

Income generated from the Geotechnical Business Directory
is also directed as a donation to the ISSMGE Foundation.

If you are not a member of GeoWorld, visit the website and
join at no cost, so that you can be part of the 2020 Geotech-
nical Business Directory.

https://www.issmge.org/news/announcing-the-publication-
of-the-2019-geotechnical-business-directory

ISSMGE News & Information Circular
April 2020
WWW.issmge.org/news/issmge-news-and-information-circu-
lar-april-2020

Message from the President:

We are all under the threat by the COVID-19 and have suf-
fered and affected by it one way or the other. Many universi-
ties and training centres are closed. Many students and en-
gineers may not be able to access and receive necessary ed-
ucation and training. This is a serious disruption to their fu-
ture. However, the free ISSMGE's online “Virtual University”
should be able to assist them while they are at home or under
quarantine. We have developed seven full courses including:

Course 1: Risk-Mitigation, monitoring & Observational Meth-
ods

Course 2: In Situ Testing

Course 3: Earthquake Engineering

Course 4: Foundations

Course 5: Soil Characterization

Course 6: Geo-Engineering Education

Course 7. Unsaturated Soil Mechanics

In addition, there are many webinars available online. Please
visit the ISSMGE website to find out more details as fol-
lows: http://virtualuniversity.issmge.org/
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Please let whoever needs the education and training know in
your countries and regions.

Please watch out the COVID-19 and take great care of your
health conditions. God bless you all.

Charles Wang Wai Ng

1. SYDNEY 2021 - 20ICSMGE, 7iYGEC - PAPER ALLO-
CATION INFORMATION AND CALLS FOR AB-
STRACTS

All member societies were sent information on paper alloca-
tion on the 19th December 2019. If you have not seen these
details, please let the ISSMGE Secretariat (secretar-
iat@issmge.org) know as soon as possible.

2. ISSMGE Awards

Member Societies are hereby called to submit nominations
for ISSMGE awards for the 20th International Conference on
Soil Mechanics and Geotechnical Engineering to be held in
Sydney, Australia, in September 2021. Nominations should
be submitted to the Secretary General by the closing date of
1 July 2020. For more information and guidelines for the
nomination of the various awards please click here.

3. Technical Committees

TC221 - Tailings and Mining Waste — A NEW TECH-
NICAL COMMITTEE

This is a newly formed TC, and it is actively seeking nomina-
tions for members from the Member Societies. Please make
sure that your Member Society representative is aware of
your interest in joining this committee.

TC217- Land Reclamation
The new chairman of TC217 - Land Reclamation, Prof Jian
CHU, has requested that Member Societies nominate (or re-
nominate) members. If you are already a member of TC217,
please could you advise your Member Society whether you
wish to continue in that role.

4. Technical Committee Members

As part of the annual maintenance of the online database, all
Technical Committee members were sent an email from the
ISSMGE webmasters asking them to confirm their member-
ship by clicking on a link. If you have not received the mes-
sage, but believe you should have, please contact your Mem-
ber Society to confirm your email address.

5. Bulletin

The latest edition of the ISSMGE Bulletin (Volume 14, Issue
1, Feb 2020) is available from the website:
https://www.issmge.org/publications/issmge-bulletin/vol-
14-issue-1-february-2020

6. TC Guidelines — update

An updated set of Guidelines for the ISSMGE Technical Com-
mittees and Honour Lectures are now available from the web-
site - https://www.issmge.org/filemanager/arti-
cle/390/Guidelines for ISSMGE Technical Committees re-

vised Nov19.pdf

7. 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:

17th African Regional Conference on Soil Mechanics and
Geotechnical Engineering;

17th European Conference on Soil Mechanics and Ge-
otechnical Engineering;

Australia New Zealand conference series back catalogue;

XVI Pan-American Conference on Soil Mechanics and Ge-
otechnical Engineering (XVI PCSMGE 2019)

9th International Symposium on Geotechnical Aspects of

Underground Construction in Soft Ground, Sao Paulo,
2017 (TC204)

8. Are We Overdesigning? A survey of international
practice

A joint initiative by the CAPG, the YMPG, TC2015 - Safety and
Serviceability and TC304 - Risk. The survey is intended to
assess the consistency of calculation models and design
methods for a variety of geotechnical structures, and where
possible, to compare the results with full scale tests and reli-
ability analyses. To participate in the survey please go to
https://www.issmge.org/news/are-we-overdesigning-a-sur-
vey-of-international-practice.

9. ISSMGE Foundation

The next deadline for receipt of applications for awards from
the ISSMGE Foundation is the 31st May 2020. Click here for
further information on the ISSMGE Foundation.

10. Conferences

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

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

ISSMGE Events

THE SECOND INTERNATIONAL CONFERENCE ON
PRESS-IN ENGINEERING 2021, KOCHI - 19-06-2021 -
21-06-2021

Kami Campus, Kochi University of Technology, Japan, Lan-
guage: English; Organiser: International Press-in Association
(IPA); Contact person: ICPE2021 Organizing Committee; Ad-
dress: 5f, Sanwa Konan Bldg, 2-4-3 Konan, Minato-ku;
Phone: +81-(0)3-5461-1191; Fax: +81-(0)3-5461-1192;
Email: ICPE2021@gmail.com; Website: https://icpe-ipa.org/

TC204: GEOTECHNICAL ASPECTS OF UNDERGROUND
CONSTRUCTION IN SOFT GROUND - TC204 CAM-
BRIDGE 2021 - 05-07-2021 - 07-07-2021

University of Cambridge, United Kingdom; Language: Eng-
lish; Organizer: University of Cambridge; Contact Person: Dr
Mohammed Elshafie, Email: me254@cam.ac.uk; Website:
https://www.is-cambridge2020.eng.cam.ac.uk/;

9TH INTERNATIONAL CONGRESS ON ENVIRONMENTAL
GEOTECHNICS- 26-06-2022 - 29-06-2022

Chania, Crete, Greece. Language: English; Organizer: Di-
mitrios Zekkos, University of California at Berkeley; Contact
person: Dr. Rallis Kourkoulis; Email: rallisko@grid-engi-
neers.com; Website: https://www.iceg2022.org/; Email:

zekkos@berkeley.edu
Non-ISSMGE Events
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3RD INTERNATIONAL CONFERENCE ON THE MATERIAL
POINT METHOD FOR MODELLING SOIL-WATER-STRUC-
TURE INTERACTION -24-03-2021 - 25-03-2021

Campus Hamburg University of Technology, Germany , Ham-
burg; Language: English; Organiser: Anura3D MPM Research
Community, co-hosted by Hamburg University of Technol-
ogy; Contact person: Deutsche Gesellschaft fiir Geotechnik
e.V. / German Geotechnical Society; Email: ser-
vice@dggt.de; Website: http://www.mpm?2021.eu

o3

International Society for Rock Mechanics and
Rock Engineering

W | aem el

The 2019 issue, volume 22, of the ISRM News Journal is now
online on the ISRM website. Since 2012 the ISRM distributes
the News Journal to all members in electronic version, and
prints copies which are available at our sponsored symposia.

The News Journal includes news from the society life, includ-
ing board and regional reports, commission work, conference
and symposia reports and papers from awarded members,
among other content. Click here to read it directly on our
website or to download it .

@ D

International Commission on Large Dams
Message from ICOLD President and Secretary General
Dear Colleagues, Dear Friends, Dear ICOLD Family Members

Greetings from the ICOLD Central Office and the Board. This
message is to inform you that we often think of you and your
families. Our hope and wish that you are all safe and pro-
tected during this stressing period of the COVID-19 Pan-
demic, which is terrifying for all people in the world.

On behalf of ICOLD, we would like to express our strong sol-
idarity as we offer our thoughts and prayers with families
around the world that are currently dealing with this terrible
virus. Please take all precautionary measures to stay safe and
healthy!

We are living in truly difficult and unpredictable times! Please
be assured that we will get through this crisis together. In
its 90 years history, ICOLD has had to face other periods of
world crisis that challenge us an individuals and nations. We
have always emerged from these periods of crisis with a
stronger sense of harmony amongst our many members and
nations. So we are confident that this crisis too shall pass in
time and our ICOLD family will survive and become stronger.

Be assured that ICOLD activity and planning are continuing!
We are still open for business and actively planning our
ICOLD 2020 Annual Meeting in New Delhi on September 26
to October 1.

We encourage all National Committees and Technical Com-
mittees to use any communication tool possible to maintain
close links to our ICOLD colleagues.

As ICOLD President and Secretary General, we remain per-
sonally at your disposal. Please don't hesitate to contact us
directly, or the Central Office for any question, needs or to
give us news about you, your family and the members of
ICOLD.

Again, we wish that all of our ICOLD family will remain safe
and healthy. We look forward to meeting you at the end of
September 2020 in New Delhi!

Friendly and warm greetings

PP Ch*i‘}fo

Michael ROGERS
President

Michel de VIVO
Secretary General

Financing renewable energy infrastructure -
focus on hydropower

Dear ICOLD National Committees: I have received a special
request for ICOLD members to participate in a brief survey
on financing renewable energy infrastructure with a

focus on hydropower.
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This request comes from Professor Judith Plummer Braeck-
man, University of Cambridge who is a regular participant
and supporter of ICOLD.

The survey can be accessed at: Financing renewable energy
infrastructure - focus on hydropower

I have personally taken this important survey and hope that
you will take about 10-15 minutes to complete it yourself.

Thank you.
Best regards,
Michael Rogers

B UNIVERSITY OF | Centre for
§¥ CAMBRIDGE | Sustainable

INSTITUTE FOR Finance
SUSTAINABILITY LEADERSHIP

You have been invited to participate in this survey because
we believe that your experience and expertise will provide
important insight into the current and potential role of the
private sector in financing renewable energy infrastructure.

The purpose of this survey is to help us understand how fi-
nanciers make decisions on renewable energy infrastructure
projects, with a focus on hydropower.

You will be asked to provide some background information,
including your name, company, and position / job title. How-
ever, you can select what information will be disclosed in any
citation of the results and generally results will be grouped
and anonymised for analysis. Your responses are accessible
only to the members of the research team at the Cambridge
University Institute for Sustainability Leadership. Depending
on how much detail you wish to provide in the optional fields
and as a response to open-ended questions, the survey will
take 10-20 minutes to complete. If you need to leave the
survey page, you can return to the survey within seven days
using the web link you received via e-mail.

https://cambridge.eu.qual-
trics.com/jfe/form/SV_9nrbfZ11vmkWrHf

@ D

COMMITTEE ON LARGE
DAMS

/"'1_@?}.\, CHINESE NATIONAL
\

Dear Colleagues,

Greetings from Chinese National Committee on Large Dams
(CHINCOLD). During this abnormal time, we sincerely hope
that your life have not been much influenced by the corona-
virus.

To facilitate your work, we would like to inform that after
development of a year, a system namely CHINCOLD Cloud
Platform, for the experts and engineers to check valuable
dams data and literature, is opening at http://www.chincold-
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smart.com/en. All the documents as well as the registration
process are free of charge. We have uploaded more than
1600 literature, including CHINCOLD publications, confer-
ence proceedings and statistics of dams. New literature and
data will be keeping updated. The platform is also a fast pass
for dam engineers to communicate with experts worldwide
directly, and a very useful tool for experience exchanging and
practice sharing regarding dams. This platform is also freely
open for all the engineers of your country.

Your recommendations will be highly appreciated. If you have
any questions or suggestions, we are happy to be contacted
at chincold-en@vip.126.com or chincolden@gmail.com.

REGISTER
Literature:

Literature on the platform consists of Conferences Proceed-
ings, Presentation Documents, Data of Dams in the World
and Dams in China, CHINCOLD Publications.
http://www.chincold-smart.com/en/wisdom-lib/liter/index/1

For instance:

Proceedings : http://www.chincold-smart.com/en/wis-
dom-lib/liter/china-tech-data/proceedings/list/1/1

1. 8th INTERNATIONAL SYMPOSIUM ON ROLLER COM-
PACTED CONCRETE (RCC) DAMS (2019)

2. CHINCOLD 2018 Annual Meeting and the 10th East
Asia Dam Conference

3. CHINCOLD 2017 Annual meeting & International
Symposium on Dam Safety

4. The Ninth EADC Symposium (2016)

5. Technical Progress on Sustainable Hydropower De-
velopment and Roller Compacted Concrete (2015)

6. Studies on Modern Technology of Rock-fill Dam Con-
struction and Hydropower Development

Data of Dams in China: http://www.chincold-
smart.com/en/wisdom-lib/liter/stat/inter-stat/stat

Projects:

http://www.chincold-smart.com/en/wisdom-lib/project-
data/list/all/any/1

The detailed information of some typical dams could be found
in this part:

USA: Oroville Spillways Recovery Project
Turkey: Upper Kalekoy Dam and HEPP
Malaysia: Murum Hydropower Project
China: Huangdeng Hydropower Project
Mexico: La Yesca Dam

Malaysia: Bakun Dam

Laos: Nam Ngum IT Dam

Brazil: Sao Simao Dam

® N A WN e

Experts:

In this section, we display the profile and achievements of
some of the experts of dams.

http://www.chincold-smart.com/en/wisdom-lib/domain-ex-

pert/all/list/1

If you would like to introduce your achievements to the col-
leagues around the world, please click http://www.chincold-
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to apply.

News:
For latest news, you can:

1. View the latest progress of the dams built by Chinese
companies

2. View the %2020 Application Brochure for International
Students of China Institute of Water Resources and Hy-
dropower Research (IWHR)” if you are interested in grad-
uate education in China.

3. Download World Bank new publication: Operation and
Maintenance Strategies for Hydropower: Handbook for
Practitioners and Decision Makers.

Capacity Building:

Round Tables on Sustainable Development of Dams & Hydro-
power

Conference:

CHINCOLD present some of the previous conferences in this
section. We will announce the information about the new up-
coming conferences here too. All of our users can apply and
file your papers for your interested conference.

Cooperation Center:
Registered users can start or participate in online consulta-
tion and interaction here.

http://www.chincold-smart.com/en/wisdom-

lib/cooperation/all/list/1

Contact

e Email: chincold-en@vip.126.com
e Tel: +86 10-68585310
e Fax: +86 10-68712208
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Geo-Institute of ASCE

Our third and final new distinguished member for 2020 is
Kerry Rowe of @QueensEngineer

Here's his 2017 Terzaghi Lecture: Protecting the Environment
with Geosynthetics: Successes and Challenges. Apr 17

Geosynthetics related Terzaghi Lectures

bl

P » ‘D 0:00 / 1-00r44

https://www.youtube.com/watch?time con-
tinue=1&v=vylLpkObB1a8&feature=emb logo

Geo-Institute of ASCE

MGESRTSREAL EARINTER MY

From the Editorial Board

Twenty years ago, I welcomed readers to the first issue of
Geo-Strata, and with this issue I have the honor of welcoming
you to the 20th anniversary issue of the magazine, now called
GEOSTRATA. So after publishing 110 issues, we're using this
milestone to not only reflect a bit on the past, but to stretch
your imagination by listening to a voice from long ago, learn-
ing about the geotechnics behind two well-known milestone
events, and discovering other interesting stories and features
as highlighted below.

What's Inside?

My article, "Did You Know? — GEOSTRATA is 20," offers a
snapshot of the magazine’s history. How did this publication
get started? What’s happened during the past decade, and
what’s ahead?

Many have sought the sage advice of Professor James Mitch-
ell, and GEOSTRATA has been no exception over the years.
In this issue’s commentary, Mitchell offers his insights about
geotechnology’s role in improving life on planet Earth in "Ge-
otechnics in Addressing Engineering Grand Challenges." He
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describes how mankind’s needs for access to clean water,
economical solar energy, carbon sequestration, and urban in-
frastructure improvement will require significant geotechnical
inputs if these problems are to be addressed successfully.

We've been fortunate to publish GeolLegend interviews of
more than 40 of the most well recognized and respected peo-
ple in our profession, but we never interviewed legendary soil
mechanics pioneer Ralph Peck, who died two years before the
series began. However, we were fortunate to learn about in-
terviews with Peck that were conducted by University of New
Mexico professor Fernando Moreu when he was a graduate
student at the University of Illinois in the early 2000s. Work-
ing with Moreu, we converted his full interview into a memo-
rable Geolegend article. In it, Peck shares recollections of
working with Terzaghi on the Chicago subway and writing
their classic text, Soil Mechanics in Engineering Practice. His
statement "I don’t do jobs that I can’t visit" should become a
lasting reminder to all of us when we’re pressed to do some-
thing we shouldn’t.

World War II dramatically touched virtually all developed re-
gions of the world and the people then living on the planet.
There are many stories about the war that only just today
are coming to light, and we have one for this anniversary
issue. In "Soil Sampling at Sword Beach in Normandy,
France, 1943," William Lawson describes the exploits of a pair
of brave and gallant British commandos who secretly landed
on the beaches around Luc-sur-Mer, France, on New Year's
Eve in 1943. Their goal was to learn whether invasion landing
craft could maneuver on the beaches’ soils — information
that proved invaluable five months later on D-Day.

Everyone has those "Do you remember where you were
when?" events during their lifetime. One of mine is the first
manned moon landing on July 20, 1969. At that time, a great
curiosity of the geo-community was the composition and re-
sistance of the lunar soils. In "Big Steps for Mankind," Zach-
ary Mank, Robert Mueller, Marika Santagata, and Kris Zacny
recount what was learned during the Apollo explorations, and
how that experience was advanced during subsequent explo-
rations of the lunar and Martian landscapes. It's a most in-
teresting recounting.

In their article, "Best Practices for Geotechnical Site Charac-
terization," Don DeGroot and Jason Delong ask, "Have we
regressed from decades past?" While there’s been extensive
advancement of tools and procedures in recent decades, the
authors believe there’s been some backsliding, possibly due
to a lack of knowledge in how to conduct a reliable site-char-
acterization program, and an underappreciation of the extent
to which a poorly conducted program can adversely affect the
project design, performance, and cost. They describe an in-
tegrated site characterization that folds the site investigation
phase into a more comprehensive and holistic assessment of
site conditions as a solution.

While we live in a 3D world, geoprofessionals have been
trained to think and create in 2D because, until recently, tools
just weren’t available to do anything else. But times are a-
changing. In "Creating Art and Reducing Project Risk with 3D
Modeling," Michael Webster and Jennie Byron describe how
they have used 3D modeling to help decision making, reduce
project risk, and control costs, while revolutionizing client
presentation and community engagement. And the outputs
can be beautiful besides.

Michael Greenfield has worked at the forefront of recent ad-
vances in earthquake geotechnics. In his "What'’s New in
Geo?" article, entitled "Handling Uncertainty in Geotechnical
Earthquake Engineering," Greenfield describes how empirical
predictive modeling for earthquake impacts has advanced so
it’s now possible to aggregate the uncertainties in shaking

intensity, structural response, and damage into a single, de-
cision-based, design metric of risk that’s simple to communi-
cate to stakeholders and can quantify the cost benefits of re-
ducing uncertainty.

Back in 2007, we learned about a young geotechnical engi-
neer’s interest in writing poems for GEOSTRATA. We pub-
lished Mary Nodine’s first poem, "Blue Clay Blues," in the Jan-
uary/February 2008 issue. In this anniversary issue, we re-
prise both "Blue Clay Blues," and her July/August 2010 poem,
"Lament of an Ancient Embankment Dam." So what was ini-
tially a simple inquiry from a reader has now grown into a
collection of more than 60 poems and is one of GEOSTRATA's
most popular features.

Ta noAU peyalou evdlapepovTog apbpa, Ta onoia dnuoacielo-
VTal OTO €MNETEIOKO TEUXOG Tou GEOSTRATA, avadnuoaielov-
Tdl OTO CUMNANPWHATIKO TeUxog Anpidiou 2020 Ap. 137B -
Apigpwpa oto GEOSTRATA.

(C249-0)

ASCE Publishing @ASCEpublishing

#EditorsChoice: @ImperialCiveng researchers study temper-
ature rise in #soils - thermally induced excess pore fluid pres-
sure https://doi.org/10.1061/(ASCE)GT.1943-
5606.0002218

@Geolnstitute #Freecontent #ASCEJournals

3.00E-4 - Variation of linear thermal expansion
coefficient of pore water with temperature
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Numerical Modeling of Time-Dependent Ther-
mally Induced Excess Pore Fluid Pressures in a
Saturated Soil

Wenjie Cui; Aikaterini Tsiampousi; David M. Potts;
Klementyna A. Gawecka; and Lidija Zdravkovié

Abstract

A temperature rise in soils is usually accompanied by an in-
crease in excess pore fluid pressure due to the differential
thermal expansion coefficients of the pore fluid and soil par-
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ticles. To model the transient behavior of this thermally in-
duced excess pore fluid pressure in geotechnical problems, a
coupled thermohydro-mechanical (THM) formulation was
employed in this study, which accounts for the nonlinear tem-
perature-dependent behavior of both the soil permeability
and the thermal expansion coefficient of the pore fluid. Nu-
merical analyses of validation exercises (for which an analyt-
ical solution exists), as well as of existing triaxial and centri-
fuge heating tests on Kaolin clay, were carried out for this
research. The obtained numerical results exhibited good
agreement with the analytical solution and experimental
measurements respectively, demonstrating good capabilities
of the applied numerical facilities and providing insights into
the mechanism behind the observed evolution of the ther-
mally induced pore fluid pressure. The numerical results fur-
ther highlighted the importance of accounting for the tem-
perature-dependent nature of the soil permeability and the
thermal expansion coefficient of the pore fluid, commonly ig-
nored in geotechnical numerical analysis.

o3
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ARRB releases local government road asset
management guides

L
]

orrb s

UNSEALED
READS]

BEST PRACTICEGUIDE

The Australian Road Research Board (ARRB) has released
four free-of-charge best practice guides for the local govern-
ment engineering community.

Focusing on road asset management, the guides will assist
local government organisations across Australia in applying a
consistent approach to their standards and practices.

The guides provide practical advice to local road practition-
ers, supervisors, engineers and field staff on best practice in
the procurement, design and management of materials for
road construction, sealed and unsealed roads and structures.

The best practice guides are:

Guide 1: Best Practice for Road Materials
Guide 2: Best Practice for Unsealed Roads
Guide 3: Best Practice for Sealed Roads
Guide 4: Best Practice for Bridge Management

The guides can be downloaded from the ARRB website at
www.arrb.com.au/bestpracticeguides
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Géotechnique Rankine Lecture papers

Who was Rankine and which papers have most influenced re-
search and practice?

The Rankine Lecture is widely viewed as the most prestigious
invited lecture in geotechnics. Each lecture is subsequently
prepared as a marquee paper, to be published in Géotech-
nigue. But who was Rankine and which papers over the years
have most influenced research and practice?

William John Macquorn Rankine was born in 1820 in Edin-
burgh, UK. He is best known for his theory for the earth pres-
sure on retaining walls, but he had a varied career prior to
that. Rankine studied at the University of Edinburgh and also
worked as a practising civil engineer on river improvements,
waterworks, harbour works and railways.

JACKFIELD __LANDSLIDE 1952

In 1855, he was appointed to the Chair of Civil Engineering
and Mechanics at Glasgow University, UK, and in 1857 he
became the first President of the Institute of Engineers in
Scotland. In his inaugural address, when accepting his pro-
fessorship in 1856, he said:

"In theoretical science, the question is - what are we to think?
- and when a doubtful point arises... it is the duty of philo-
sophic minds [to] await patiently the time when these shall
be adequate to solve the question. But in practical science
the question is - what are we to do? ...In doubtful cases, we
cannot allow our machines and our works of improvement to
wait for the advancement of science; and if existing data are
insufficient to give an exact solution of the question, that ap-
proximate solution must be acted upon.”

This quote was given in the first Rankine Lecture (Casa-
grande, 1961). Since that time, there have been over 55 lec-
tures, each dedicated to presenting a person’s own life work.
Three of these which went on to be celebrated lecture papers
are (in chronological order): Skempton (1964), Newmark
(1965) and Ishihara (1993). What made each of them spe-
cial?

Skempton’s 1964 Rankine Lecture is probably the most im-
portant single contribution to the science of slope stability
engineering. It popularised the concept of residual strength,
establishing the significance of ultimate large deformation
shear strength for the stability of clay slopes (Charles and
Bromhead 2008).

In 1965, Newmark presented major developments in the pre-
diction of the performance of embankment dams in major
seismic events. In his lecture, he emphasised the importance
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of estimating the displacements that embankment slopes will
undergo during earthquakes (Charles and Bromhead).

Ishihara’s 1993 Rankine Lecture explored the phenomenon
of ‘spontaneous liquefaction’. Based on his work at the Uni-
versity of Tokyo, Japan, he described why huge forces ex-
erted during events such as earthquakes can cause previ-
ously stable ground to turn into liquid. Lancellotta and Pappin
subsequently provided an overview of earthquake dynamics
in their 2008 Géotechnique paper.

To this day, the Rankine Lecture - held annually in March at
Imperial College London, UK - represents one of the highest
achievements in geotechnics. Why name such an event after
this engineer? RV_Southwell (1956) summarised Rankine’s
achievement in the following manner:

"His was a time of world-famous engineers; yet Tait [1] could
truthfully write of him in his Memoir: “Few, if any, practical
engineers have contributed so much to abstract science, and
in no case has scientific study been applied with more effect
to practical engineering.”

1. Tait (1881). Miscellaneous Scientific Papers by W. J. Mae-
quorn Rankine (edited by W. J. Millar, with a prefatory Mem-
oir by P.G. Tait). London 1881, Chas. Griffin and Co.

We have put together a full list of past Rankine Lecture
papers for you to read.

10 March 2020 by Ben Ramster

Focus on: Biogeotechnics

Working beyond traditional subject boundaries can bring ex-
citing new engineering possibilities. We take a look at the
emerging field of biogeotechnics.

Biogeotechnics is an exciting emerging sub-discipline of civil
and environmental engineering, linking the established engi-
neering field of geotechnics (or ground engineering) with the
life sciences. Interdisciplinary researchers are now looking at
what lessons engineers can learn from the world of biological
systems to benefit constructed systems.

For example: Can bacteria be used to cement soil particles
together? Can bacteria generate small bubbles within the soil
to prevent liquefaction? What if building foundations were
structured like tree-roots? How do ants move so much soil in
one day? Even, could we produce worm-inspired probes that
self-penetrate soil?

A milestone event in the field was the Second International
Workshop on Bio-Soils Engineering and Interactions. This
workshop, held at University of Cambridge, UK, in 2011, as-
sembled 35 leading researchers in the field.

The paper reporting the event’'s outcomes, published by
Géotechnigue, has been cited over 200 times. Indeed, fund-
ing and publication metrics indicate that biogeotechnics is
now the fastest growing sub-discipline within geotechnical
engineering.

Paper lead author Jason T. DeJong of the University of Cali-
fornia, Davis, USA commented:

“Since 2011, both individual researcher programs and na-
tionally funded centers in biogeotechnics have now been es-
tablished worldwide. Several of the technologies presented in
the Paper, notably microbially induced carbonate precipita-
tion (MICP), have advanced to field application with industry
partnerships.”

Perhaps the most important advance in recent years has
been the expansion of biogeotechnics beyond bio-mediated
processes (the subject of the 2011 workshop) to also include
bio-inspired geotechnical engineering design. This is pushing
into exciting new areas. One example now being looked at is
how snakeskin exhibits different levels of friction (termed an-
isotropic), depending on the direction that the animal is trav-
elling in. Determining this could provide valuable insights into
shear forces, potentially increasing the efficiency of geotech-
nical applications such as piles and geomembranes.

It will be exciting to see how the field continues to develop.

4 February by Ben Ramster

Top 5 articles mentioned in patents

WORLD
INTELLECTUAL
PROPERTY DAY
2020

This World IP day, we look at patents.

World IP Day is an opportunity to highlight the role that in-
tellectual property (IP) rights play in encouraging innovation
and creativity. A balanced IP system recognises and rewards
inventors and creators for their work and ensures that society
benefits from their creativity and ingenuity.

We have written before about publishing ethics, and if you'd
like to find out more about our copyright and permis-
sions, we have a dedicated page. To celebrate this year’s
World IP Day, we will be looking at patents.

A patent is an exclusive right granted for an invention. This
could be a product or a process that provides, in general, a
new way of doing something, or offers a new technical solu-
tion to a problem. To get a patent, technical information
about the invention must be disclosed to the public in a pa-
tent application.

As the Chair of Magazine of Concrete Research, Professor Pe-
ter Hewlett, says "research aimed at understanding and new

TA NEA THZ EEEEI'M - Ap. 137 — AMNPIAIOZ 2020

ZeAida 18


https://www.icevirtuallibrary.com/doi/full/10.1680/geot.2008.58.5.385
https://www.icevirtuallibrary.com/doi/abs/10.1680/geot.1993.43.3.351
https://www.geoengineer.org/news/video-christchurch-earthquake-showing-the-sand-liquefaction-process-with-vibration
https://www.icevirtuallibrary.com/doi/full/10.1680/geot.2008.58.5.457
https://www.icevirtuallibrary.com/doi/abs/10.1680/iicep.1956.11478
https://www.icevirtuallibrary.com/page/jgeot/rankine-lecture-papers
https://www.icevirtuallibrary.com/doi/full/10.1680/geot.SIP13.P.017
https://www.icevirtuallibrary.com/loi/jgeot
https://www.wipo.int/ip-outreach/en/ipday/
https://www.icevirtuallibrary.com/page/ice-news/85-publishing-ethics
https://www.icevirtuallibrary.com/page/authors/copyright-and-permissions
https://www.icevirtuallibrary.com/page/authors/copyright-and-permissions
https://www.icevirtuallibrary.com/toc/jmacr/current

knowledge is necessary and desirable, but coupling that with
beneficial and practical outcomes is even more so". Our arti-
cles are written and read by a mix of researchers and practi-
tioners, with many themed issues and invited papers focusing
on topics which are of particular interest to practitioners, as
such they are often cited in patents.

We have made our five articles most mentioned in pa-
tents, according to Altmetric, free to read until 31 May
2020.

5. Fluid-pressure testing of concrete cylinders By N.
Clayton, Magazine of Concrete Research

4. Hydration of cements based on metakaolin: thermo-
chemistry By P. S. de Silva and F. P. Glasser, Advances in
Cement Research

3. The mechanics of cemented carbonate sands By M.
R. Coop and J. H. Atkinson, Géotechnique

2. Isotropic yielding in an artificially cemented soil
cured under stress By G. V. Rotta, N. C. Consoli, P. D. M.
Prietto, M. R. Coop and J. Graham, Géotechnique

1. Study on the suppression effect of natural zeolite on
expansion of concrete due to alkali-aggregate reaction
By Feng Naigian, Jia Hongwei and Chen Enyi, Magazine of
Concrete Research

21 April 2020 by Caitlin Flint

Themed issue on Asiafuge

Eurofuge and Asiafuge, provide opportunities for geotech-
nical physical modellers to meet more regularly and to dis-
seminate advances in physical modelling techniques and to
highlight where physical modelling has improved our under-
standing of complex geotechnical problems.

This themed issue of International Journal of Physical Model-
ling in Geotechnics is comprised of notable, high quality pa-
pers from Asiafuge. It includes Editor's choice paper - Axial
response of short pile due to tunnelling-induced soil move-
ment in soft clay and the whole issue is free to read until
the end of May 2020.

Call for papers
Writing for us will help your work to reach research and in-
dustry around the world. Our current open call for papers in-
clude upcoming themed issues on:

Application of Smart Sensors in Geoenvironmental Monitoring

Polymers in geoenvironmental engineering: from micro scale
to field/engineering applications

Reuse of waste in geotechnical engineering

Can't find one relevant for your paper? Our journals, includ-
ing International Journal of Physical Modelling in Geotech-
nic, are still accepting submissions.
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¥ ITA TUNNELLING
d AWARDS 2020

As trophy for the ITA Awards, ITA has chosen to ask a
sculptor - Sebastien Langloys from Toulouse, France -
to make a bust of Isambard Kingdom Brunel.

Isambard Kingdom Brunel (9 April 1806 - 15 Septem-
ber 1859) was an English Mechanical and Civil Engi-
neer who is considered "one of the most ingenious and
prolific figures in engineering history". With his French
father (Marc Brunel), they designed and built the
Thames Tunnel in London England, which was the first
tunnel to be excavated with a Tunnelling Shield start-
ing in 1825.

Isambard Brunel worked for nearly two years on the excava-
tion of the Thames Tunnel under the river Thames in London,
the first sub-aqueous tunnel under a navigable river with the
first ever tunnel shield. This accomplishment was even more
impressive given the challenging geologic conditions of silty
and gravelly soils and constant groundwater inflows.

The Tunnel flooded five times, and in the worst flood, six men
drowned and Isambard Brunel barely escaped with his own
life. The tunnel finally opened eighteen years later in 1843,
but only for pedestrians. The project was funded by Thames
Tunnel Company and at the end, was exhausted of money-
they could not afford to build the access ramps for originally
planned freight.

The East London Railway Company bought the tunnel in 1865
with the intention of excavating new tunnels from the North
and South, to link the Thames Tunnel to the national railway
network. Four years later, in 1869, trains started to run
through the tunnel. Then, for the first time the Thames Tun-
nel fulfilled its original purpose, providing a transport artery
for freight, under and across the River Thames.
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Drawing on Brunel's experience with the Thames Tunnel, the
Great Western (London-Bristol) Railway, under Brunel’s di-
rection, made a series of impressive achievements—soaring
viaducts such as the one in Ivy Bridge, specially designed
stations, and vast tunnels including the Box Tunnel, which
was the longest railway tunnel in the world at that time. Leg-
end has it, that the Box Tunnel may have been deliberately
oriented so that the sun shines all the way through it on Bru-
nel's birthday.

https://awards.ita-aites.org/conference/troph
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T UNNELLING ENGINEERS

AUSTRALIA
SocieTy P
Tunnel Thoughts
Dear Colleagues,

At this time of uncertainty it has given a number of us time
to think and ponder some of the more interesting or contro-
versial areas of tunnelling and life. The ATS will be presenting
these pieces of writing from our membership every Tuesday,
commencing on the 7th of April. A right of response will be
available for readers, should they wish to challenge a state-
ment or idea via a Letters to the Editor submission.

The conditions of the article publication are:

e Author must be an ATS member

e Writing must have at least a tenuous link to tunnels and/
or tunnelling

e Pieces shall be reviewed and chosen by the ATS Executive

Please submit your article to ats@engineersaus-
tralia.org.au with the subject link “Tunnel Thoughts”.

Regards

ATS
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50 Seconds on 50 Years - George Leventis

50

SEBI]NI] !

In this video, hear from Langan International Managing Di-
rector George Leventis on how diversity has played a role in
Langan's expansion worldwide

https://vimeo.com/402981366

TA NEA THZ EEEEI'M - Ap. 137 — AMNPIAIOZ 2020 ZgAida 21


https://vimeo.com/402981366
https://langan.us17.list-manage.com/track/click?u=5e3cdd00874efe21f7c53e9cb&id=736e2d50e5&e=2747fa5878

NMPOZEXEI2
FEQTEXNIKEz
EKAHAQZEI2

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

ICE Virtual Library “Reuse of waste in geotechnical engineer-
ing”, Upcoming themed issue of Environmental Geotechnics
Journal, www.icevirtuallibrary.com/page/ice-news/cfp-enge-
05-2020

ICED 2020 First International Conference on Embankment
Dams: Dam Breach Modeling and Risk Disposal, 5 - 7 June
2020 in Beijing, China, http://iced-2020.host30.voosite.com

o3

International Conference on Challenges and Achievements in
Geotechnical Engineering, 11-13 June 2020, Tirana, Albania,
emy@greengeotechnics.com

Postponed DFI Deep Mixing 2020, 15 to 17 June 2020, TBD,
Gdansk, Poland, www.dfi.org/DM2020

XIII International Symposium on Landslides - Landslides and
Sustainable Development, June 15% - 19t 2020, Cartagena,
Colombia, www.scg.org.co/xiii-isl

EGRWSE 2020 - 3 International Conference on Environmen-
tal Geotechnology, Recycled Waste Materials and Sustainable
Engineering, 18-20 June 2020, Izmir, Turkey,
www.egrwse2020.com

o3

International Conference on
. _ Geotechnical Engineering Education
.l

b i June 23-25, zum,ﬁﬁﬂﬁl)))) trom Athens, Greece

June 24-25, 2020, Athens, Greece
www.erasmus.gr/microsites/1168

To: the subscribers of the GEE2020 platform

Subject: GEE 2020 will take place online, with an extra day
(23/6)
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This is a quick update. We have communicated with the in-
vited speakers and the paper authors about the new online
version and will write to you again as soon as we have the
details of the new version.

If in the mean time you have questions or input for us, please

e-mail us at gee2020athens@gmail.com (all three members

of the organizing committee read this e-mail).
the eGEE2020 organizing committee

Marina Pantazidou, Michele Calvello, Margarida Pinho Lopes

o3 D

16th International Conference of the International Associa-
tion for Computer Methods and Advances in Geomechanics -
IACMAG - CHALLENGES and INNOVATIONS in GEOMECHAN-
ICS, 01-07-2020 + 04-07-2020, Torino, Italy, www.sympo-
sium.it/en/events/2020/16th-international-conference-of-
iacmag?navbar=1

7th ICRAGEE International Conference on Recent Advances
in Geotechnical Earthquake Engineering and Soil Dynamics,
13 - 16 July 2020, Bengaluru, India, http://7icragee.org

5th Annual Urban Underground Space & Tunnelling confer-
ence, 20th - 22nd July 2020, Singapore, www.me-as-
sets.com/HTMLEmail/AS-IF5361%20-%20Flyer.pdf

37 International Conference on Geotechnical Engineering
(ICGE - Colombo -2020), 10 - 11 August 2020, Colombo, Sri
Lanka, htt icgecolombo.org/2020/index.ph

ISFOH 2020 4th International Symposium on Frontiers in Off-
shore Geotechnics, 16 - 19 August 2020, Austin, United
States, www.isfog2020.0rg

2020 CHICAGO International Conference on Transportation
Geotechnics, August 30 - September 2, 2020, Chicago, Illi-
nois, USA, http://conferences.illinois.edu/ICTG2020

New Date WTC 2020 postponed to September 2020
WTC 2020 ITA-AITES World Tunnel Conference, Kuala Lum-
pur, Malaysia, www.wtc2020.my

EUROGEO WARSAW 2020 7 European Geosynthetics Con-
gress, 6-9 September 2020, Warsaw, Poland, www.euro-
geo?.org

6th International Conference on Geotechnical and Geophysi-
cal Site Characterization “Toward synergy at site characteri-
sation”, 7 + 11 September, Budapest, Hungary, www.isc6-
budapest.com

New Date 10 - 11 September 2020 RTG2EE - Recent
Trends in Geotechnical and Geo-Environmental Engineering
and Education, Online Conference, Bali, Indonesia,
https://rtgee.or

7th International Conference on Industrial and Hazardous
Waste Management 15th - 18™ September, 2020, Chania,
Crete, Greece, http://hwm-conferences.tuc.gr

ACE 2020 14% International Congress on Advances in Civil
Engineering, 16-18 September 2020, Istanbul, Turkey,
www.ace2020.org/en
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27th European Young Geotechnical Engineers Conference
and Geogames, 17 - 19 September 2020, Moscow, Russia,
https://t.me/EYGEC2020

ICEGT-2020 2nd International Conference on Energy Ge-
otechnics, September 20-23, 2020, La Jolla, California, USA,
https://icegt-2020.eng.ucsd.edu/home

EUROENGEO 3R EUROPEAN REGIONAL CONFERENCE OF
IAEG, 20-24 September 2020, Athens, Greece, www.eu-
roengeo2020.0rg

Fourth International DAM WORLD Conference, 21-25th Sep-
tember 2020, Lisbon, Portugal, https://dw2020.Inec.pt

New Date Cities on Volcanoes 11 - Volcanoes and Society:
environment, health and hazards, 25-30 September 2020,
Heraklion, Crete, https://pcoconvin.eventsair.com/volca-
noesii

New Date October 2020 EUROCK 2020 Hard Rock Excava-
tion and Support, Trondheim, Norway, www.eurock2020.com

New date 19 to 21 October 2020 E-UNSAT 2020 4th Eu-
ropean Conference on Unsaturated Soils - Unsaturated Hori-
zons, Lisbon, Portugal, https://eunsat2020.tecnico.ulis-
boa.pt

GEO-EXPO 2020 Scientific and Expert Conference, 22-23 Oc-
tober 2020, Prijedor, Bosnia and Herzegovina
www.geotehnika.ba

Postponed to 2021 ARMS11 11th Asian Rock Mechanics

Symposium, Challenges and Opportunities in Rock Mechanics,
Beijing, China, www.arms11.com

HYDRO 2020 Strategies for future progress, 24-26 October
2020, Strasbourg, France, www.hydropower-dams.com/hy-
dro-2020

3rd International Symposium on Coupled Phenomena in En-
vironmental Geotechnics, October 29th - 30th, 2020, Kyoto,
Japan, https://cpeg2020.org

New Date 29-31 October 2020 5th Symposium of the
Macedonian Association for Geotechnics, Ohrid, North Mace-
donia, mag@gf.ukim.edu.mk

o3

3% CONFERENCE OF THE ARABIAN
fu JOURNAL OF GEOSCIENCES (CAJG)

2-5 NOVEMBER 2020, SOUSSE, TUNISIA

https://cajg.or

First and foremost, we would like to express our heartfelt ap-
preciation to all authors of the Arabian Journal of Geosciences
(AJGS) for their trust in us and to our reviewers and editors
for their continued support. It was only with their co-opera-
tion, enthusiasm, and spirit that we have been able make the
AJGS a great success.

In continuation of the 2" Conference of the Arabian Journal
of Geosciences (CAJG) which was successfully organized in
2019, it is a pleasure and an honor to invite you to attend
the 3™ CAJG, which will be held on 2-5 November 2020 on
the waterfront of the Port El Kantaoui in Sousse, Tunisia.

The conference covers a wide range of topics that reflect the
AJGS'’s multiple scientific interests. It is an opportunity to in-
vite and thank the authors, reviewers and editors who have
supported and been associated with the AJGS from the be-
ginning.

Top researchers from all fields of geosciences will present
their original work during these four days. To this end, a
number of prominent speakers have agreed to give keynote
presentations. Moreover, we are planning workshops, a social
program and field trips, where participants can take a little
time out to explore the wonders of the geological sites of Tu-
nisia.

CONFERENCE TRACKS

The scientific committee of the 3™ CAJG invites research pa-
pers on all cross-cutting themes of Earth sciences, with a
main focus on the following 15 conference tracks:

e Track 1. Atmospheric Sciences, Meteorology, Climatol-
ogy, Oceanography

e Track 2. Biogeochemistry, Geobiology, Geoecology, Geo-
agronomy
Track 3. Earthquake Seismology and Geodesy
Track 4. Environmental Earth Sciences

e Track 5. Exploration & Theoretical Geophysics, Seismic &
Well Logging Methods, Mathematical Geosciences

e Track 6. Geo-Informatics and Remote Sensing

e Track 7. Geochemistry, Mineralogy, Petrology, Volcano-
logy

e Track 8. Geological Engineering, Geotechnical Engineer-
ing

e Track 9. Geomorphology, Geography, Soil Science, Glac-
iology, Geoarchaeology, Geoheritage
Track 10. Hydrology, Hydrogeology, Hydrochemistry
Track 11. Marine Geosciences, Historical Geology, Pale-
oceanography, Paleoclimatology

e Track 12. Numerical and Analytical Methods in Mining Sci-
ences and Geomechanics

e Track 13. Petroleum and Energy Engineering, Petroleum
Geochemistry

e Track 14. Sedimentology, Stratigraphy, Paleontology, Ge-
ochronology

e Track 15. Structural Geology, Tectonics and Geodynam-
ics, Petroleum Geology

e Track 16. Special Session on Petroleum Systems in North
Africa by NARG

Contact

For general enquiries, please contact: contact@cajg.org

For enquiries related to your submission, please contact:
submission@cajg.org

For enquiries related to publications in the proceedings and
special issues, please contact: nabil.khelifi@springer.com

(C249-0)

5™ World Landslide Forum Implementation and Monitoring
the USDR-ICL Sendai Partnerships 2015-2015, 2-6 Novem-
ber 2020, Kyoto, Japan, http://wlf5.iplhg.org

Fourth GeoMEast©2020 International Underground Struc-
tures Conference (IUSC), 8-12 November 2020, Cairo, Egypt,
http://underground.geomeast.org
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@ D

CouFrac 2020 International Conference on Coupled Processes
in Fractured Geological Media: Observation, Modeling, and
Application, November 11- 13, 2020, Seoul, Korea,
http://coufrac2020.0r

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

New Date 88™ ICOLD Annual Meeting & Symposium on Sus-
tainable Development of Dams and River Basins, 28-Novem-
ber to 3-December 2020, New Delhi, India,
https://www.icold2020.0org

New Date 8-10 December 2020 ASIA 2020 Eighth Inter-
national Conference and Exhibition on Water Resources and
Renewable Energy Development in Asia, Kuala Lumpur, Ma-
laysia, www.hydropower-dams.com/asia-2020

6" ICFGE 2020 Forensic Geotechnical Engineering & Geo-Dis-
aster Documentation, December 10-12, 2020 IIT Delhi, In-

dia, http://tc302-issmge.com

@ D

New Date on 2021 ARMS11 11th Asian Rock Mechanics Sym-
posium, Challenges and Opportunities in Rock Mechanics, Bei-
jing, China, www.arms11.com

New Date on 2021 ISGPEG 2020 International Conference
on Innovative Solutions for Geotechnical Problems in Honour
of Prof. Erol Guler, Istanbul, Turkey, www.isgpeg2020.org/en

New Date on 2021 ARMS11 11 Asian Rock Mechanics Sym-
posium, Challenges and Opportunities in Rock Mechanics, Bei-
jing, China, www.armsi1l.com

New Date 18-20 January 2021 14th Baltic Sea Geotech-
nical Conference 2020 Future Challenges for Geotechnical
Engineering, Helsinki, Finland, www.ril.fi/en/events/bsgc-
2020.html

New Date 18-20 January 2021 Nordic Geotechnical Meet-
ing Urban Geotechnics, Helsinki, Finland,
www.ril.fi/en/events/ngm-2020.html

New Date 21-26 February 2021 XIII International Sym-
posium on Landslides - Landslides and Sustainable Develop-
ment, Cartagena, Colombia, www.scqg.org.co/xiii-isl

o3

GeoAsia 2021

7th Asian Regional Conference on Geosynthetics
March 1-4, 2021, Taipei, Taiwan
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Water Storage and Hydropower Development
for Africa
13-15 April 2021, Lake Victoria, Uganda
www.hydropower-dams.com/africa-2021

AFRICA 2021 will take place at the Speke Resort Munyonyo
beside Lake Victoria, Uganda. The fourth in the AFRICA re-
gional conference series, previous events have been held in
Ethiopia, Morocco and Namibia.

AFRICA 2021 will bring together delegates from around the
world to focus on the most relevant topics facing the conti-
nent today. This website will be updated regularly as further
details of the conference are confirmed.

Conference Themes

Future plans for water resources and hydro develop-
ment

Potential and planned developments

Adapting design and construction methods to suit Africa
The role of hydro in regional development

Regional cooperation on transboundary rivers

The roles and challenges for river basin authorities and
power pools

The ‘Belt and Road initiative’ and how it affects hydro-
power in Africa

The Programme for Infrastructure Development (PIDA)
Building and maintaining transmission systems
Hydro in synergy with other renewables

Innovations in hydrogen technology and opportunities for
hydro projects

Hydropower, large and small: the role, benefits and
technology

e Hydro machinery (research, design and operational is-
sues)

e Innovations in powerplant design

e Opportunities for expansion and refurbishment of existing
schemes

e Small hydro

e Rural electrification

e Physical and cyber security

e Innovative low-cost technology

e Pumped storage

Operation and maintenance

e Best maintenance practice in an African context

Civil engineering: innovation and challenges

e Innovations in dam engineering
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Surveillance of key structures

Safety of dams, spillways, gates and powerplants
Hydro-mechanical equipment

Design of flood discharge works

Hydrological monitoring of rainfall and runoff
Sedimentation of reservoirs and irrigation canals
Upgrading of dams and associated structures
Complicated construction and challenging sites
Materials for dams

Dealing with AAR and ASR

Addressing risk and project financing

e Covid-19: Lessons in risk and resiliency at water infra-
structure projects and operating schemes

Adaptive project management and business continuity

Risk and insurance

Regulatory and policy frameworks

Innovative financing and contractual issues at all project

stages

e Sovereign debt and macro development economics in Af-
rica

e Financial sustainability

Multipurpose schemes

Multipurpose dams and reservoirs

Water resources management including irrigation
Planning for combined hydro and irrigation schemes
Reservoir operation and cascade developments

Small dams for irrigation and community water supply
Hydropower and tourism

Climate, environment and social aspects

Climate change: resilience, adaptation and mitigation
Environmental and social aspects

Dealing with weeds and water hyacinth

Resettlement and livelihood improvement

Capacity building

Changing management and transformational leadership
Developing local talent in the sector

Post-ante and ex-post measurement of project success

Contact Us

If you have questions about attending AFRICA 2021 as an
exhibitor, speaker or delegate, get in touch with us using the
details below. You'll also find some quick answers to the most
frequently asked questions.

Director Alison Bartle, ab@hydropower-dams.com / +44 20
8773 7240

Programme & speaker enquiries Margaret Bourke, af-
rica2021@hydropower-dams.com / +44 20 8773 7244

@ D

WTC2021

16-19 MAY 2021 Copenhagen

World Tunnel Congress 2021
Underground solutions for a world in change
www.wtc2021.dk

The World Tunnel Conference 2021 and associated events will
be held between the 14" and 20" of May 2021 at the Bella
Congress Center Copenhagen. Denmark and Scandinavia will
present some of the mega projects in the world. It's a great
opportunity to learn and visit the project in our part of the
world. In Denmark, existing and new projects are well under
construction and site visits will be arranged. New Metro lines
(Cityringen, Nordhavn and Sydhavn) are well under way.
There is a great deal to learn from the Great Belt Link and
the @resund Link has been used for getting the Femern Fixed
Link created. In Scandinavia: Norway, Sweden and Finland
the construction of many other new mega infrastructure pro-
jects will start. The E39 crossings in Norway will be well un-
derway and lessons learned from all the projects will be
shared at the conference.

Themes

The overall theme for the conference will be Underground
Solutions for a World in Change with the following priority
themes:

e Climate resilience

e Innovative solutions for a sustainable society
e Subsurface planning

e Sustainable underground structures

The technical topics will include all well-known tunnel topics:

e Conventional Tunneling

e Mechanized Tunnelling

e Immersed Tunnels

e Shafts

e Cut & Cover, Ramps

e Mechanical and Electrical Installations

e Building Information Modelling

e Operation and Maintenance

e Planning

e Operational Safety of Underground Structures

e Understanding the Geological and Geotechnical Condi-
tions

e Contractual Practices

e Ground Water Control

e Instrumentation and Monitoring

e Occupational Health and Safety (OHS)

Contacts

PROFESSIONAL CONGRESS ORGANISER
DIS Congress Service A/S

Lautruphgj 1-3

2750 Ballerup, Denmark

Phone: +45 4492 4492

GENERAL INFORMATION
Helle Klestrup wtc2021@discongress.com
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TISOLS Tenth International Symposium on Land Subsidence,
Living with Subsidence, 17-21 May 2021, Delft - Gouda, the
Netherlands, www.tisols2020.org/tisols2020

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/msl|2021

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

New Date 17-19 June 2021 EGRWSE 2020 - 3™ Interna-
tional Conference on Environmental Geotechnology, Recycled
Waste Materials and Sustainable Engineering, Izmir, Turkey,
www.egrwse2020.com

@ D

#7-, The Second International Conference on
. Press-in Engineering (ICPE) 2021, Kochi

19 (Sat) ~ 21 (Mon) June 2021 | Kochi, Japan
https://icpe-ipa.or

International Press-in Association (IPA) organizes the Inter-
national Conference on Press-in Engineering (ICPE 2021) to
be held in Kochi, June 19-21, 2021, successively to ICPE
2018 that was chaired by Dr. Osamu Kusakabe. We will
warmly welcome all engineers, researchers, students and
machine operators related to piling industry to the city of Ko-
chi where the Press-in method was invented. The conference
main theme is “Evolution and Social Contribution of
Press-in Engineering for Infrastructure Development,
and Disaster Prevention and Mitigation®. Through the
two-day conference and one-day technical tour with two in-
vited keynote lectures by Prof. Yozo Fujino and Prof. Mark
Randolph, three State-of-the-Art Reports as well as several
technical sessions, the participants will certainly obtain the
updated technical information on various aspects of piling en-
gineering field as well as to create and expand personal new
networks, in particular, among Press-in community, interna-
tionally.

Theme

Evolution and Social Contribution of Press-in Engineer-
ing for Infrastructure Development, and Disaster Pre-
vention and Mitigation

1. Disaster prevention and mitigation, such as countermeas-
ure against tsunami, erosion control, slope protections
and others

2. Renovation or development of infrastructure, such as
road, railway, adjacent construction, underground con-
struction, rural area development and others

3. Improvement of productivity and environmental issues,
such as development of devices, construction manage-
ments, logistics, noise, vibration and others

4. Methods or case studies of project evaluation

5. Performance assessment of structures, such as pressed-
in piles/sheet piles, and retaining walls/deep foundations
constructed by pressed-in piles/sheet piles and others

6. Education
7. Other

Contact us

ICPE 2021 Organizing Committee/ International
Press-in Association

5F, Sanwa Konan Bldg, 2-4-3 Konan,
Minato-ku, Tokyo 108-0075, Japan
Email: icpe2021@gmail.com

Tel. +81-3-5461-1191

Fax +81-3-5461-1192

o3 D

EUROCK TORINO 2021 - ISRM European Rock Mechanics
Symposium Rock Mechanics and Rock Engineering from the-
ory to practice, 21-25 June 2021, Torino, Italy, http://eu-
rock2021.com

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

(C249-0)

ZICONHIC202]1

3rd International Conference on

Natural Hazards & Infrastructure

ATHENS, GREECE | JUNE, 2021

ICONHIC2021 is coming to Athens

We are proud to announce that the 3rd International Confer-
ence on Natural Hazards & Infrastructure will take place in
June 2021 in Athens, Greece.

2021 marks the 200 years of the Independence of the Greek
State and the country’s capital is preparing to commemorate
this historic anniversary with iconic events throughout the
year.

At ICONHIC2021, we proudly endorse these events and invite

our delegates to jointly create a major conference, set to de-
fine a new era of progress, cooperation and new ideas.

(C249-0)
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New Date 5-6 July 2021 IS-Cambridge 2020 10%" Interna-
tional Symposium on Geotechnical Aspects of Underground
Construction in Soft Ground, Cambridge, United Kingdom,
www.is-cambridge2020.eng.cam.ac.uk

New Date 12-15 July 2021 7th ICRAGEE International
Conference on Recent Advances in Geotechnical Earthquake
Engineering and Soil Dynamics, 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

New Date September 2021 37™ General Assembly of the
European Seismological Commission, Corfu, Greece,
www.escgreece2020.eu

o3

5th International Workshop on Rock Mechanics
and Engineering Geology in Volcanic Fields
9+11 September 2021, Fukuoka, Japan

Contact Person: Prof. Takatoshi Ito
E-mail: jsrm-office@rocknet-japan.org

@ D

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

GeoAfrica 2021 - 4th African Regional Conference on Geo-
synthetics Geosynthetics in Sustainable Infrastructures and
Mega Projects, October 2021, Cairo, Egypt, https://geoaf-
rica2021.org

New Date October/December 2021 4% International Con-
ference on Rock Dynamics and Applications (RocDyn-4), Mel-
bourne, Australia, https://rocdyn.org

New Date 15 - 18 May 2022 LARMS 2021 - IX Latin Amer-
ican Rock Mechanics Symposium Challenges in rock mechan-
ics: towards a sustainable development of infrastructure,
Asuncion, Paraguay, https://larms2021.com

@ D

LARMS 2022

IX Latin American Congress on Rock Mechanics,
Rock Testing and Site Characterization
15-18 May 2022, Asuncion, Paraguay

Symposium Themes

Site characterization,
Rock mass properties,
Rock mass classification,
Foundations,

Slopes,

Tunnels,

Soft Rock,

Shotcrete

Contact Person: Jose Pavon Mendoza

Address: Espana 959, casi Washington
Telephone: +595 971 909165
E-mail: jose.pavonm@gmail.com

(C249-0)

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

o3 D

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

o3

9th International Congress on Environmental
Geotechnics
Hightlighting the role of
Environmental Geotechnics in Addressing
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Global Grand Challenges
26-29 June 2022, Chania, Crete island, Greece
www.iceg2022.org

The 9th International Congress on Environmental Geotech-
nics is part of the well established series of ICEG. This con-
ference will be held on an outstanding resort in the town of
Chania of the island of Crete in Greece. The theme of the
conference is "Hightlighting 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

@ D

UNSAT2022 [ momtonat contorence

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

@ D

12 ICG

12th International Conference on Geosynthetics
September 18 - 22, 2022, Rome, Italy

@ 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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How the world's longest underwater tunnel was
built

Flanked by two powerful nations, the English Channel has
long been one of the world’s most important maritime pas-
sages. Yet for most of its history, crossing was a dangerous
prospect.

" How novuu' -

https://www.facebook.com/TEDEducation/vid-
€0s/263296698010710/

TEDEd
TED-Ed

(aAigtBnke anod Tov ocuvadeApo Mavvn MeTa&a)

@ D

This Abandoned Tunnel In South Carolina Is
The Secret Ingredient To A Famous Blue Cheese

The south is full of historic locations that have amazing tales.
For many, discovering abandoned tunnels excites their inner
adventurer. There's actually one tunnel in South Carolina that
currently houses blue cheese and, yes, the cheese is edible.

The Stumphouse Tunnel, under Stumphouse Mountain in
Walhalla, South Carolina, was planned to be one of the most
used tunnels in the state.

It was originally created in the 1800s as a railroad tunnel to
get around the Blue Ridge Mountains, making a more direct
path to the Ohio River Valley.

However, due to the financial strain of the project, the state
cut the funding and ended construction completely.

This left the tunnel abandoned for years, until Clemson Uni-
versity bought the tunnel in 1941 to make their blue cheese.
To this day, this is still how the university cures their Clemson
Blue Cheese.

The tunnel is 25 feet high, 17 feet wide, and stretches back
1,600 feet. The tunnel remains at a cool 50 degrees at all
times and has a consistent "wetness" in the air, making it
perfect to cure the famed tunnel blue cheese.

It's free to visit the tunnel; however, visitors must be careful
in the darkness. Bats have made this tunnel their home and
can be dangerous if frightened. So while this is a unique spot
to visit, caution is highly advised.

The tunnel is also extremely dark all the way through, as
lights were not installed during its original usage and haven't
been added since.

With the bats most likely covering the ceiling of the tunnel, it
may be best to not shine a flashlight directly above you. This
way, you can avoid startling the bats.

The Stumphouse Tunnel Address: Stumphouse Tunnel
Rd., Walhalla, SC

(Mona Thomas / NARCITY, April 13 2020, https://www.nar-
city.com/travel/us/sc/tunnel-in-south-carolina-is-1600-feet-
long-and-is-full-of-blue-cheese)

o3 D

BBT - Brenner Base Tunnel Info Film 2019

The Brenner Base Tunnel (BBT) is a straight, flat railway tun-
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nel connecting two countries. It runs for 55 km between Inns-
bruck (in Austria) and Fortezza (in Italy).

In May 1994, a railway bypass was opened south of Inns-
bruck, known as the Inn valley tunnel. This 12.7 km tunnel
links to the Brenner Base Tunnel. Passenger and freight trains
along this stretch will therefore not only travel through the
Brenner Base Tunnel, but for a few kilometres, through the
Inn valley tunnel as well. This line, totalling 64 kilometres,
will become the longest underground railway connection in
the world.

https://www.youtube.com/watch?v=AQMP2elIsBtM

@ D

Big Data: Innovative Technology to make TBM
Tunneling more Efficient

If you missed the Robbins webinar, No need to worry, you
can watch an on-demand recording of their event on Big
Data: Technology for Efficient TBM Tunneling please click
here for further information.

Duration: 48 minutes Available On Demand

Summary

Modern TBMs are data-driven systems, from ground investi-
gation tools ahead of the machine to touch-screen technology
in operator’s cabins, to integration with programs on the sur-
face. Today's TBMs, paired with cutting-edge data collection
and monitoring, can efficiently bore in even the most de-
manding circumstances.

In this complimentary 40-minute webinar, Robbins VP of Op-
erations Steve Chorley and Aaron McClellan, Tunnel Superin-
tendent I1II for Kiewit Underground, will explore the latest and
greatest innovations in technology for TBMs. Nearly all the
parameters of a TBM can be monitored today, and this data
can be transmitted via radiating coaxial cables to offices on
the surface or even mobile phones. Simple observations,
such as cutterhead RPM and penetration rate in a given ge-
ology, can result in altered operational parameters and re-
duced thrust that can speed up advance and increase cutter
life. All that is required is proactive analysis by management
and engineers, and good communication with the TBM oper-
ator.

Relevant case studies from recent and ongoing projects will
also be discussed. Submit your questions in advance to webi-
nars@robbinstbm.com to get a thoughtful, well-researched
answer during the Q&A session.

Speakers

Steve Chorley
Vice President — Operations / The Robbins Company

After serving as the Director of Operations for a number of
years, Steve Chorley is now Vice President - Operations at
the Robbins Company in Solon, Ohio. Steve holds a Bache-
lor's degree in Electrical Engineering and has over 35 years
of extensive practical experience on large construction pro-
jects including the Channel Tunnel in the UK, the first phase
of the Lesotho Highlands project in Africa and more recently
on projects in Brazil, Chile, India & Italy. A native of Liverpool
in the UK but currently residing and based in the USA, Steve
is involved with all day-to-day operations and maintenance
of all types of tunnel boring machines and associated equip-
ment.

Aaron McClellan
Tunnel Superintendent / Kiewit Underground

Aaron McClellan has been Tunnel Superintendent for Kiewit
Underground for the last 10 years. After graduating with a
degree in Geological Engineering from the University of Ne-
vada, Reno, McClellan began his work by primarily focusing
on soft ground tunneling. He has worked on metro, water
supply, and wastewater tunnels in North America, Europe,
and Brazil, and has utilized all types of TBMs, from EPB to
Slurry, Hard Rock, and Hybrid type machines. He has worked
extensively on estimating and pursuing tunnel projects in the
US and Canada in addition to his engineering, planning, and
executing work as a superintendent.

For further information on Robbins please visit their web-
site https://www.therobbinscompany.com

https://tunnelbuilder.com/News/Robbins-webinar-2.aspx

o3 D

Spectacular Time Lapse Dam "Removal"

The Condit dam in Washington state was breached, allowing
the reservoir behind it, Northwestern Lake, to drain into the
White Salmon River as the nearly 100-year-old dam was dis-
abled with explosives (October 28,2011). The reservoir
draining took about 2 hours.

https://www.youtube.com/watch?v=]9cudpleCdc

o3
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9 of the world's greatest tunnels

This year (o0.0. 2014) marks the 20th anniversary of the
opening of the Channel Tunnel linking France with the United
Kingdom, and the 50th anniversary of the deal which led to
its creation.

To mark the occasion, we're taking a look at some of the
world's greatest tunnels.

1. Channel Tunnel (UK and France)

Connecting the United Kingdom with continental Europe (it
has entrances/exits in Folkestone, Kent, and Pas-de-Calais in
northern France), the tunnel has the world's longest under-
sea section -- 37.9 kilometers (23.5 miles).

Though a marvel of the modern age, it wasn't a new idea
when it was built.

French engineer Albert Mathieu proposed a tunnel under the
English Channel in 1802, although his plans included an arti-
ficial island mid-channel where horse-drawn carriages could
make maintenance stops.

"This tunnel defined the term 'mega project,'" says Matt
Sykes, tunnel expert and director at engineering company
Arup.

"It fundamentally changed the geography of Europe and
helped to reinforce high speed rail as a viable alternative to
short-haul flights."

Length: 50 kilometers (31 miles)

Fast fact: Though both the English and French put in work
to build the Channel Tunnel, the English side tunneled a
greater distance.

More info: Euro Tunnel

2. Laerdal Tunnel (Aurland, Norway)

The Laerdal Tunnel in West Norway is the world's longest
road tunnel and cost $153 million to build, which works out

at $6,250 per meter.

The length of the tunnel prompted engineers to include vari-
ous features designed to alleviate claustrophobia and tired-
ness.

"The sheer length of tunnel -- which takes 20 minutes to drive
through -- led to innovation in the use of behavioral science
and driver psychology in the design to reduce driver fatigue
and improve safety," says Sykes.

"This resulted in large, colorfully lit caverns every six kilome-
ters, providing points of interest and a unique driver experi-
ence."

Length: 24.5 kilometers (15.2 miles)

Fast fact: Engineers separated the tunnel into different sec-
tions to give the illusion that drivers are traveling through a
number of smaller tunnels.

In these smaller sections drivers can take breaks, or even
have a wedding ceremony, as one adventurous couple has
previously done.

More info: The Fjords

3. Tokyo Bay Aqua-Line (Tokyo)

It's easy to mistake this tunnel for a bridge because part of
the structure comprises a 4.4-kilometer span as well as a
9.6-kilometer subsea conduit.

The Aqua Line crosses Tokyo Bay and connects the cities of
Kawasaki and Kisarazu.

It reduced the journey time between the two from 90 to 15
minutes.

"This project required the world's largest undersea tunnel
boring machines and set the precedent for constructing two-
lane road tunnels," points out Matt Sykes at Arup.

"The resilience of the construction was demonstrated during
the 2011 Tohoku-Pacific Ocean earthquake, which caused se-
vere damage to Tokyo Bay."

Length: 14 kilometers total (8.7 miles)

Fast fact: Constructed atop the Tokyo Bay Aqua Line is an
island that functions as a rest area and mall.

The man-made island, called Umi-Hotaru, is a popular scenic
point with an observation deck that gives a great view of To-
kyo Bay.

More info: Nippon Civil Consulting Engineers
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4. Eisenhower Tunnel (Colorado)

Eisenhower Tunnel {Colorado)

Colorado's Eisenhower road tunnel is one of the world's high-
est, located 3,401 meters (11,158 feet) above sea level, at
the highest point on the U.S. interstate highway system.

It played a significant role in the women's rights movement
when Janet Bonnema was hired as a construction worker in
1972.

Her supervisor misread her name as James, but realized his
mistake and reassigned her to administrative duties after
workers -- many of whom were former miners -- cited the
common superstition that a woman's presence can bring bad
luck to a mine.

Bonnema sued and was allowed to return to the tunnel.

A new equal rights law was subsequently passed.

Length: 2.72 kilometers (1.7 miles)

Fast fact: Prior to the tunnel's official opening in 1972, a
drunk driver believed he should be the first person to take a
vehicle through and was arrested for trespassing.

Charges were subsequently dropped because the signs pro-
hibiting traffic were considered inadequate.

More info: Colorado Department of Transportation

5. Spiralen Tunnel (Drammen, Norway)

Spiralen tunnel (Norway)

The dramatic Spiralen road tunnel, built in 1961 and com-
prising six spirals covering 1,649 meters (5,413 feet), leads
to one of the most spectacular viewpoints in the industrial
town of Drammen.

"Despite being an expensive country, Norway builds some of
the cheapest tunnels," says Alun Thomas, head of tunnels at
engineering consultancy Ramboll.

"This is because the engineers strip the design down to the
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bare essentials required for the flow of traffic in the tunnels.
Maximum benefit for minimum effort -- that's good engineer-
ing."

Length: 1.65 kilometers (1.02 miles)
Fast fact: The tunnel opens out to a dramatic view of Dram-
men Valley and has a beer garden, restaurants and open-air

museum.

6. Guoliang Tunnel (Henan Province, China)

Before the construction of this impressive tunnel, the only
way to access the village of Guoliang was via a narrow path
carved into the side of the Taihang Mountains.

In 1972, a group of 13 villagers decided to construct a tunnel,
which they dug by hand.

Three died during the construction process but the tunnel
transformed the village and became a tourist attraction in its
own right.

"This tunnel is beautiful and a tribute the tenacity of the vil-
lagers who built it," says Thomas at Ramboll.

"For me it emphasizes how tunnel construction can enhance
the environment as well as bringing huge benefits for society.
At the same time, one should remember the cost and the fact
that several villagers were killed during construction."
Length: 1.2 kilometers (0.74 miles)

Fast fact: The tunnel was built jagged and steep due to the
village's primitive tools, earning it the nickname: "The road
that does not tolerate any mistakes."

7. SMART (Kuala Lumpur, Malaysia)

"SMART is a combined road and flood relief tunnel," explains
Thomas at Ramboll.

"It can be completely flooded to get rid of storm water and
turned back into a road in a few hours."

The tunnel, the longest in Malaysia, was built to solve the
problem of flash flooding in Kuala Lumpur.

SMART can operate in three ways.
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When there's no flooding, it serves purely as a road tunnel.

When there are floods, rainwater can be diverted into a lower
channel, and the upper level will remain open to traffic.

When exceptionally heavy floods occur, the tunnel closes to
all traffic and watertight gates open to allow floodwater to
flow through.

Length: 9.7 kilometers (6.02 miles)

Fast fact: The tunnel is expected to prevent billions of dollars
of possible flood damage and costs from traffic congestion.

Since it opened in 2007, flood-prone areas such as Masjid
Jamek, Dataran Merdeka, Leboh Ampang and Jalan Melaka
have been spared inundation.

More info: SMART Motorway Tunnel

8. Bund Sightseeing Tunnel (Shanghai)

Bund Sightseeing Tunnel {China)

This underwater Chinese tunnel is short and sweet, but spec-
tacular and slightly strange.

It spans the Huangpu River and connects Shanghai's Bund to
Lujiazui, location of the Pearl TV tower.

Passengers were originally going to be ferried from one side
to the other on a moving walkway, but automated cars were
installed instead.

Length: 646.7 meters (2,122 feet)

Fast fact: A company that had worked with Disney was orig-
inally supposed to help design the tunnel, but was deemed
too expensive.

Instead a Shanghai-based company created the tunnel's psy-
chedelic lights and trippy audio-visual effects.

The ride is apparently meant to represent a journey to the
core of the earth, and the tunnel currently ranks as one of
Shanghai's top five tourist attractions.
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9. Seikan Tunnel (Japan)

Seikan Tunnel (Japan)

The Seikan is a railway tunnel in Japan, but what makes it
unique is the fact that a 23-kilometer (14.2 miles) stretch of
the tunnel is 140 meters (460 feet) below sea level.

It's the longest and deepest rail tunnel in the world, and
spans the Tsugaru Strait, connecting Aomori Prefecture on
the island of Honshu to the island of Hokkaido.

Work on the tunnel started in 1964 and was completed in
1988.

Length: 53 kilometers (32.9 miles)
Fast fact: In 1976, construction workers hit a patch of soft
rock and water gushed into the tunnel at a rate of 80 tons

per minute. The leak took two months to fix.

More info: JR-Hokkaido Hakadote Branch

(Tamara Hinson / CNN, 11th July 2014, http://edi-
tion.cnn.com/travel/article/great-tunnels/index.html)

(O1 pwTOYpPAPIEC NPoEPXOVTAl and TNV OXETIKN avadnuoai-
euon oTo http://www.geoengineer.org/news-cen-
ter/news/item/907-photo-gallery-9-of-the-world-s-greatest-
tunnels?utm source=GeoNewslet-
ter+%23113%2C+July+2014&utm cam-
paign=Geo+News+July+2014&utm medium=email, Mon-
day, 14 July 2014)

o3 D

12 of the World's Most Fascinating Dams

There are many jaw-dropping structural feats around the
world that have their own interesting engineering designs.

But the one type of structure that would always leave us in
great awe are dams.

Their sheer dimension and immense capacity have this hum-
bling effect on anyone that would come across this structure.
It's literally like standing in front of a calm, reassuring giant
staring at you in all its glory. And it goes without saying,
dams are one of the most intricately designed structures in
the world.

Here, you will discover some of the largest and groundbreak-

ing dams around the globe, which have become producers of
sustainable energy.
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1. Contra Dam (Switzerland)

First on the list of fascinating dams would have to be the
Contra Dam or most commonly known as the Verzasca Dam
in Ticino, Switzerland. It is perhaps most famous for its 1995
epic appearance in the opening scene of the James Bond
movie GoldenEye.

Contra Dam is a slender concrete arch dam standing at a
height of 220 m with a crest length of 380 m. Because of
the dam's slender design, the volume of concrete required to
construct it was reduced and consequently cutting down the
cost of the infrastructure.

The dam's base is 28 m in width and gradually tapers up to
7 m at the crest. Two spillways were incorporated at each
side of the structure, which has a maximum discharge capac-
ity of 1,300 cubic meters per second. Contra Dam also pro-
duces power through its 105 MW power station with 3x35
MW Francis turbines that generates an average of 234 GWh
per year.

Lago di Vogorno is a reservoir that was created and now im-
pounded by the dam when it was constructed between 1961-
1965. This reservoir has a maximum capacity of
105,000,000 cubic meters of water and a surface area of
400 acres.

2. Gordon Dam (Australia)

Located in southwest Tasmania in Australia, Gordon Dam is
a double curvature concrete arch dam. One of the dam's
amazing feature is that it's curved both in the vertical and
horizontal directions to resist large hydraulic pressures com-
ing from the 12,359,040 megaliters of water in Lake Gor-
don, the largest lake in Australia.
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The immense volume of water is diverted 183 m to the un-
derground power station, where three hydro turbines can
generate up to 432 MW of power. Approximately 13% of
Tasmania's electricity demand is provided by the Gordon
Power Station.

Out of the 48 arch dams that have been built in Australia,
Gordon Dam is one of the only nine that is designed to be a
double curving dam.

7

3. Monticello Dam (USA)

This 93 m concrete arch dam in California, USA is one of the
coolest dams in the world because of its mesmerizing spillway
called the Glory Hole. The spillway is an uncontrolled morning
glory type with a tip diameter of 22 m and sits within the
perimeters of Lake Berryessa, the seventh largest man-made
lake in California.

It can drain 48,400 cubic feet per second of water during
the lake's peak level that occurs when the lake rises to 4.7
m above the spillway's lip. The exit end of the spillway is also
famous as a full pipe for skateboarders.

Lake Berryessa and the Glory Hole during and after drought
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https://www.youtube.com/watch?v=EPJar2kh5zQ&fea-
ture=emb logo

Monticello dam impounds the Putah Creek that can generate
56,806,000 kWh of power annually using 2x5 MW and
1x1.5 MW turbines.

4. Hoover Dam (USA)

Hoover Dam is one of the most iconic dams around the world
stretching between the American states of Nevada and Ari-
zona. Originally called the Boulder dam, this colossal struc-
ture stands at a height of 221.4 m, with a base width of 200
m and a crest width of 14 m.

It's a concrete gravity-arch dam that was constructed with
the purpose to control flood, provide irrigation water, produce
hydroelectric power, store water, and for recreation. The hy-
dropower station houses various types of turbines like a
1x61.5 MW Francis turbine and 2x2.4 MW Pelton turbine,
which produce an annual electrical output of 4.2 TWh.

One of the biggest preparations done for the construction of
Hoover Dam was the diversion of the Colorado River away
from the site. To make this happen, four diversion tunnels
were bored through the canyon walls - two on the Nevada
side and two on the Arizona side.

On the 1st of February, 1935, a few years after the Colorado

River was diverted, a steel gate was lowered down to allow
the water to take its natural course again. That was the first
time in history when the Colorado River was under the control
of man.

The dam impounds the Colorado River which consequently
forms Lake Mead, the largest reservoir by volume (when full)
in the United States.

5. Three Gorges Dam (China)

Known as the world's largest hydropower dam, the Three
Gorges Dam stretches out 2.3 km to span and impounds the
Yangtze river in the Hubei province in China.

Capable of producing 87 TWh of electricity per annum, this
hydropower dam uses 32x700 MW and 2x50 MW of Francis
turbines. Its structural profile is designed with a large base
width of 115 m and tapers to 40 m at the crest.

Intended not only to produce electricity, the three Gorges
Dam was also constructed to increase the shipping capacity
of the Yangtze river and mitigate the chances of flooding
downstream by providing large water storage space.

The most mind blowing fact about this dam is that it's capable
of slowing the Earth's rotation by shifting immense volume of
water.

6. Tarbela Dam (Pakistan)

Considered as the largest earth-filled dam in the world, the
Tarbela Dam in Pakistan impounds the Indus river to serve
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as irrigation supply, flood control, and to produce hydroelec-
tric power.

In order to properly divert the Indus river, the dam's con-
struction had to be done in three stages where large tunnels
had to be constructed to act as diversion channels. The dam's
main wall was built with earth and rock fill that spans
2,743.2 m from the island to the right-hand side of the river.
Two concrete auxiliary dams span the river from the island
to the left-hand-side.

Equipped with 10x175 MW and 4x432 MW of turbines, Tar-
bela Dam is capable of producing 14.959 billion kWh of
electricity per annum.

7. Almendra Dam (Spain)

One of Spain's tallest structures, the Almendra Dam, literally
translates to almond, is located in the country's province of
Salamanca.

Impounding the Tormes river, this concrete gravity arch dam
is part of the hydroelectric system known as the Duero Drops.
The Duero Drops system is composed of five dams from
Spain and three other dams nearby Portugal.

The spillway seen from the photo below can disperse water
at a rate of 3,039 cubic meters per second.

8. Itaipu Dam (Brazil)

This fascinating hydroelectric dam stretches 7, 919 m from
Brazil to Paraguay impounding the Parana river.

It beats the Three Gorges Dam in terms of power output at
an average of 89.5 TWh per annum by using 20x700 MW
Francis turbines. Ten of the turbines generate power for Par-
aguay, while the other ten brings power to Brazil.

Itaipu dam is, in fact, a series of four dams: a concrete wing
dam, a main concrete dam, a rock-fill dam, and an earth-fill
dam.
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Impressively, the immense volume of concrete used in con-
structing the dam was properly cured using large refrigera-
tion units equivalent to 50,000 deep freezers.

Another mind-blowing fact about this dam is that the Guaira
Falls, once known as the world's most amazing water feature,
was submerged under water when the Itaipu reservoir was
filled. The Guaira Falls stood twice the height of Niagara falls
and surged twice as much water.

9. Atatiirk Dam (Turkey)

Located on the Euphrates river, the Atatirk Dam is the larg-
est in Turkey and ranks sixth from the largest earth-and-rock
filled embankment dams in the world. It is the centerpiece of
the 22 dams that exist on the Euphrates and the Tigris,
which comprise the integrated sectors of the Southeastern
Anatolia Project, or GAP in Turkish (Gidney Dogu Anadolu Pro-
jesi).

The Atatlrk reservoir has a capacity of 48.7 cubic kilome-
ters of water and equipped with 8x300 MW Francis turbines,
which generate 8,900 GWh of electrical power per annum.
The construction of the dam wiped out many important his-
torical sites like the birthplace of the Ancient Greek poet Lu-
cian.

10. Kariba Dam (Zimbabwe)

One of the largest in Africa, the Kariba Dam supplies 1,626
MW of power to the Copperbelt parts of both Zambia and
Zimbabwe.

Impounding the Zambezi river, Kariba dam is outfitted with
10 types of Francis turbines capable of outputting an average
of 6,400 GWh of electrical power per year.

The dam was designed as a double curvature concrete arch-
dam to effectively resist the 180 cubic kilometres of water
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pressing against it.

Because of the immense volume of water from the created
Kariba reservoir, over 6,000 animals had to be rescued by
Operation Noah as the Kariba Gorge was flooded.

11. Kerr Dam (USA)

Designed for producing hydroelectricity, the Kerr Dam also
serves as wildlife resources, forest conservation, and public
recreational uses.

By impounding the Flathead River, the dam is capable of pro-
ducing 426 GWh of electricity per annum.

(Kathleen Villaluz / INTERESTING ENGINEERING, April 26,
2020, https://interestingengineering.com/12-of-the-worlds-
most-fascinating-dams)

(C249-0)

NMSU engineer’s earthworm-inspired devices
may lead to soils exploration in space

It is one of the two PPL Montana dams located west of the
Continental Divide where the Flathead river cascadingly emp-
ties into the Clark Fork River, which subsequently empties
into the Columbia River.

Finally, the Columbia River empties right into the Pacific
ocean.

12. Gariep Dam (South Africa)

s
AT

The Gariep Dam was designed to be a hybrid gravity-arch
dam as the gorge is too wide for a full arch.

Gravity abutments are formed using flank walls then the de-
sign gradually arches at the center of the dam. It impounds
the Orange river and creates the Gariep reservoir with a
maximum capacity of 5,340,00 megaliters. 899 GWh of
electrical power is produced by the dam annually using 4x90
MW turbines.

The Gariep Dam bridge is also visible from the photo below,
where the Orange and Caledon rivers flow through as well
the Brakspruit, Broekspruit, Oudagspruit, and Slykspruit
streams.

New Mexico State University associate professor Douglas
Cortes, left, and his research assistants, Russell Buehling,
bottom, a senior in electrical engineering; Cyrena Ridgeway,
right, a master’s student in civil engineering; and Salvador
Ibarra, top, a senior in electrical engineering, gather around
to test a flow sensor using an Arduino microcontroller.

LAS CRUCES - New Mexico State University civil engineering
associate professor Douglas Cortes is investigating the amaz-
ing burrowing abilities of the common earthworm, found in
soil the world over, to study the characteristics of soils on
Mars and Earth’s moon and identify life-sustaining sub-
stances.

Cortes and his research team received funding from NASA
and the New Mexico Space Grant Consortium to develop fa-
cilities from which to deploy a new generation of earthworm-
inspired self-excavating subsurface characterization tools
that are both light and small, so they could easily be trans-
ported to the moon and Mars.

The subsurface of Mars and the moon comprise a wealth of
resources, from those that support basic human necessities,
such as water, in the form of ice, to propellants such as me-
thane, in the form of hydrates.

“Subsurface excavation on Earth is somewhat simple. How-
ever, one of the challenges of geotechnical engineering is
that extracting information from the ground requires large
and heavy equipment to provide the force necessary to drive
probes into the ground,” explained Cortes. "NASA is not likely
to put heavy equipment on the Space Shuttle.”

Earthworms, however, use the soil itself to gain the re-
sistance force necessary to drive forward thrust, expanding
and contracting as they penetrate deeper.

Cortes began his research on earthworm-inspired soil pene-
tration as part of the National Science Foundation Center for
Bio-Mediated and Bio-Inspired Geotechnics launched in 2015
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to develop and implement nature-inspired sustainable solu-
tions to geotechnical engineering and infrastructure prob-
lems. NMSU was named one of four universities in the con-
sortium for the $18.5 million NSF award.

New Mexico State University associate professor Douglas
Cortes, left, and Russell Buehling, undergraduate research
assistant and electrical engineering senior, prepare a bio-in-
spired self-excavating probe for testing in dry sand.

Cortes and his team developed a series of earthworm-in-
spired soil penetration devices that have provided insight into
the mechanical advantages of earthworm penetration in
sands. The group devised a very simple tool that emulates
the earthworm: a tube connected to a balloon that can inflate
and deflate as it moves through soil.

Control tests that mimicked conventional soil penetration and
the bio-inspired soil penetration show promise: “We have
conducted tests on dry and partially saturated loose and
dense sands. In all cases, we find a significant reduction in
penetration resistance when using the earthworm’s burrow-
ing strategy. Seems logical that an animal that has lived un-
derground for over 300 million years may have an edge over
our soil penetration devices,” Cortes said.

The results of this research led Cortes to believe that an
earthworm-inspired self-excavating geoprobe could be used
to conduct Martian and lunar subsurface sampling and testing
and to gain other information about underground resource
deposits. However, testing the devices in ground that is sim-
ilar to that found in extraterrestrial environments is as im-
portant as the development of the self-excavating devices
themselves.

With the new NASA funding, Cortes will develop an instru-
mented regolith subsurface exploration testbed to monitor
the performance of his earthworm-inspired devices under
controlled laboratory conditions. Regolith is a layer of loose
deposits covering solid rock that includes dust, soil, broken
rock and other related materials.

“We have information on lunar regolith from the Apollo mis-
sions,” Cortes said. A mixture mimicking the lunar material
is available commercially and will be used in a 55-gallon
testbed, capable of accommodating probes up to four inches
in diameter. The testbed will be equipped with acoustic sen-
sors and other electronics, which will detect and record sound
waves emitted from movement in the ground and how it re-
sponds to the activity of the probes. The probes will be
equipped with a variety of sensors that will measure things
like force and temperature. Further, the probes could be teth-
ered to draw power from a rover.

Additionally, this project aims to enhance and expand the
testbed capabilities. Cortes has also secured additional funds
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to purchase a modular loading frame for the 55-gallon
testbed and to double the current testing depth range. Upon
completion of this project, a new regolith subsurface explo-
ration testbed will be available to meet the needs of research-
ers working toward the development of extraterrestrial sub-
surface exploration tools.

This research aligns with NASA’s goal to secure resources
that would enable sustaining human life on both the moon
and Mars. Cortes’ team plans to continue working with NASA
on the development of landed subsurface exploration, pro-
duction of water and methane from underground ice and hy-
drate deposits, and the development of basic infrastructure
to support scientific and commercial capabilities on Mars and
on the moon.

New Mexico State University civil engineering associate pro-
fessor Douglas Cortes, left, and his students, Lane Yutzy,
center, and Luisa Bannister conduct an earthworm-inspired
soil penetration test. Yutzy is a National Science Foundation
Research Experiences for Undergraduates student and biol-
ogy senior at Shippensburg University in Pennsylvania, and
Bannister graduated with a Bachelor of Science in civil engi-
neering from NMSU in May 2019.

"It is a small grant but we have big ideas,” said Cortes. "It
will be good for NMSU and for New Mexico to have a facility
to support new research efforts in the field of self-excavating
robots for terrestrial and extraterrestrial subsurface explora-
tion. Our vision is to develop a platform in New Mexico from
which to launch a new generation of devices that will help
make the dream of an extraterrestrial human settlement a
reality.”

"Eye on Research” is provided by New Mexico State Univer-
sity. This week’s feature was written by Linda Fresques of the
College of Engineering. Fresques can be reached at 575-646-
7416 or Ifresque@nmsu.edu.

(Linda Fresques |New Mexico State University / Las Cruces

Sun News, Apr. 25, 2020, https://eu.lcsun-
news.com/story/news/local/community/2020/04/25/nmsu-

engineers-earthworm-inspired-devices-may-lead-soils-ex-

ploration-space/3027165001/)
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Coronavirus lockdowns have changed the way
Earth moves

A reduction in seismic noise because of changes in human
activity is a boon for geoscientists.

Residents of Brussels have been told to stay at home, leav-
ing the city’s streets empty.

The coronavirus pandemic has brought chaos to lives and
economies around the world. But efforts to curb the spread
of the virus might mean that the planet itself is moving a little
less. Researchers who study Earth’s movement are reporting
a drop in seismic noise — the hum of vibrations in the planet’s
crust — that could be the result of transport networks and
other human activities being shut down. They say this could
allow detectors to spot smaller earthquakes and boost efforts
to monitor volcanic activity and other seismic events.

A noise reduction of this magnitude is usually only experi-
enced briefly around Christmas, says Thomas Lecocq, a seis-
mologist the Royal Observatory of Belgium in Brussels, where
the drop has been observed.

Just as natural events such as earthquakes cause Earth’s
crust to move, so do vibrations caused by moving vehicles
and industrial machinery. And although the effects from indi-
vidual sources might be small, together they produce back-
ground noise, which reduces seismologists’ ability to detect
other signals occurring at the same frequency.

Data from a seismometer at the observatory show that
measures to curb the spread of COVID-19 in Brussels caused
human-induced seismic noise to fall by about one-third, says
Lecocq. The measures included closing schools, restaurants
and other public venues from 14 March, and banning all non-
essential travel from 18 March (see ‘Seismic noise’).

The current drop has boosted the sensitivity of the observa-
tory’s equipment, improving its ability to detect waves in the
same high frequency range as the noise. The facility’s surface
seismometer is now almost as sensitive to small quakes and
quarry blasts as a counterpart detector buried in a 100-metre
borehole, he adds. “This is really getting quiet now in Bel-
gium.”
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SEISMIC NOISE

In Belgium, vibrations caused by human activity have
fallen by about one-third since coronavirus containment
measures were introduced.
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If lockdowns continue in the coming months, city-based de-
tectors around the world might be better than usual at de-
tecting the locations of earthquake aftershocks, says Andy
Frassetto, a seismologist at the Incorporated Research Insti-
tutions for Seismology in Washington DC. “You'll get a signal
with less noise on top, allowing you to squeeze a little more
information out of those events,” he says.

The fall in noise could also benefit seismologists who use nat-
urally occurring background vibrations, such as those from
crashing ocean waves, to probe Earth’s crust. Because vol-
canic activity and changing water tables affect how fast these
natural waves travel, scientists can study these events by
monitoring how long it takes a wave to reach a given detec-
tor. A fall in human-induced noise could boost the sensitivity
of detectors to natural waves at similar frequencies, says
Lecocq, whose team plans to begin testing this. “There’s a
big chance indeed it could lead to better measurements,” he
says.

Belgian seismologists are not the only ones to notice the ef-
fects of lockdown. Celeste Labedz, a graduate student in ge-
ophysics at the California Institute of Technology in Pasa-
dena, tweeted that a similar fall in noise had been picked up
by a station in Los Angeles. “The drop is seriously wild,” she
said.

However, not all seismic monitoring stations will see an effect
as pronounced as the one observed in Brussels, says Emily
Wolin, a geologist at the US Geological Survey in Albuquer-
que, New Mexico. Many stations are purposefully located in
remote areas or deep boreholes to avoid human noise. These
should see a smaller decrease, or no change at all, in the
level of high-frequency noise they record, she says.

doi: 10.1038/d41586-020-00965-x

(Elizabeth Gibney / nature, 31 March 2020, https://www.na-
ture.com/articles/d41586-020-00965-x)
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Sediments May Control Location, Magnitude of
Megaquakes

The world’s most powerful earthquakes strike at subduction
zones, areas where enormous amounts of stress build up as
one tectonic plate dives beneath another. When suddenly re-
leased, this stress can cause devastating "megaquakes” like
the 2011 Mw 9.0 Tohoku event, which killed nearly 16,000
people and crippled Japan’s Fukushima Dai-ichi Nuclear
Power Plant. Now a study published in Geology suggests that
sediments atop the downgoing slab can play a key role in
determining the magnitude and location of these catastrophic
events.

In this newly published study, a team led by Gou Fujie, a
senior scientist at the Japan Agency for Marine-Earth Science
and Technology, used a trio of geophysical methods to image
the subducting sediments in the northeastern Japan arc,
where the Tohoku event occurred. The findings suggest that
variations caused by volcanic rocks intruded into these sedi-
ments can substantially influence the nature of subduction
zone earthquakes.

“Our imaging shows that the enormous amount of slip that
occurred during the 2011 Tohoku earthquake stopped in an
area of thin sediments that are just starting to subduct,” says
Fujie. “These results indicate that by disturbing local sedi-
ment layers, volcanic activity that occurred prior to subduc-
tion can affect the size and the distribution of interplate
earthquakes after the layers have been subducted.”

Researchers first began to suspect that variations in subduct-
ing sediments could influence megaquakes after the 2011
Tohoku event, when international drilling in the northeastern
Japan arc showed that giant amounts of slip during the earth-
quake occurred in a slippery, clay-rich layer located within
the subducting sediments. To better understand the nature
of the downgoing slab in this region, Fujie's team combined
several imaging techniques to paint a clearer picture of the
subseafloor structure.

The researchers discovered there are what Fujie calls “re-
markable regional variations” in the sediments atop the
downgoing plate, even where the seafloor topography seems
to be flat. There are places, he says, where the sediment
layer appears to be extremely thin due to the presence of an
ancient lava flow or other volcanic rocks. These volcanic in-
trusions have heavily disturbed, and in places thermally met-
amorphosed, the clay layer in which much of the seismic slip
occurred.

Because the type of volcanism that caused sediment thinning
in the northeastern Japan arc has also been found in many
areas, says Fujie, the research suggests such thinning is
ubiquitous—and that this type of volcanic activity has also
affected other seismic events. “Regional variations in sedi-
ments atop descending oceanic plates appear to strongly in-
fluence devastating subduction zone earthquakes,” he con-
cludes.

Featured Article

Spatial variations of incoming sediments at the north-
eastern Japan arc and their implications for meg-
athrust earthquakes

Gou Fujie et al., fujie@jamstec.go.jp. URL:
https://pubs.geoscienceworld.org/gsa/geology/ar-
ticle/doi/10.1130/G46757.1/583388/Spatial-variations-of-
incoming-sediments-at-the

(Kea Giles / GEOLOGICAL SOCIETY OF AMERICA, 31 March
2020, https://www.geosociety.org/GSA/News/pr/2020/20-
11.aspx)
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Spatial variations of incoming sediments at the
northeastern Japan arc and their implications
for megathrust earthquakes

Gou Fujie, Shuichi Kodaira, Yasuyuki Nakamura, Ja-
son P. Morgan, Anke Dannowski, Martin Thorwart,
Ingo Grevemeyer, Seiichi Miura

The nature of incoming sediments is a key controlling factor
for the occurrence of megathrust earthquakes in subduction
zones. In the 2011 Mw 9 Tohoku earthquake (offshore Japan),
smectite-rich clay minerals transported by the subducting
oceanic plate played a critical role in the development of giant
interplate coseismic slip near the trench. Recently, we con-
ducted intensive controlled-source seismic surveys at the
northwestern part of the Pacific plate to investigate the na-
ture of the incoming oceanic plate. Our seismic reflection
data reveal that the thickness of the sediment layer between
the seafloor and the acoustic basement is a few hundred me-
ters in most areas, but there are a few areas where the sed-
iments appear to be extremely thin. Our wide-angle seismic
data suggest that the acoustic basement in these thin-sedi-
ment areas is not the top of the oceanic crust, but instead a
magmatic intrusion within the sediments associated with re-
cent volcanic activity. This means that the lower part of the
sediments, including the smectite-rich pelagic red-brown clay
layer, has been heavily disturbed and thermally metamor-
phosed in these places. The giant coseismic slip of the 2011
Tohoku earthquake stopped in the vicinity of a thin-sediment
area that is just beginning to subduct. Based on these obser-
vations, we propose that post-spreading volcanic activity on
the oceanic plate prior to subduction is a factor that can
shape the size and distribution of interplate earthquakes after
subduction through its disturbance and thermal metamor-
phism of the local sediment layer.

https://pubs.geoscienceworld.org/gsa/geology/arti-

cle/doi/10.1130/G46757.1/583388/Spatial-variations-of-in-

coming-sediments-at-the
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Large earthquakes follow 'Devil's Staircase’
mathematical pattern

According to a new study published in the Bulletin of
the Seismological Society of America, the occurrence
of large shallow earthquakes worldwide follows a
mathematical pattern called the Devil's Staircase,
wherein clusters of seismic events are separated by
long but irregular intervals of seismic quiet. The result
in this study is different from the pattern predicted by
classical models.

The Devil's Staircase pattern, sometimes called a Cantor
function, is a fractal demonstrated by nonlinear dynamic sys-
tems, wherein a change in any portion could impact the be-
havior of the whole system. In nature, the pattern can be
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seen in sedimentation sequences, changes in uplift and ero-
sion rates and reversal in the magnetic field of the Earth, for
instance.

This pattern is evident in huge earthquakes in the Great Ba-
sin, spanning Nevada, most of Oregon and Utah, and portions
of California, Idaho, and Wyoming.

The same pattern is also found in Australia, on the Africa-
Eurasia plate boundary off western Algeria coast, along the
Dead Sea Transform Fault, and likely in the New Madrid seis-
mic zone of central U.S., according to researcher Dr. Mian
Liu.
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The result in this study is different from the pattern predicted
by classical models that suggest cycles of build-up and re-
lease of tectonic stress would make tremors occur periodi-
cally.

Yuxuan Chen, the study's lead author, said periodic large
earthquake sequences are relatively unusual. Liu, also
Chen's Ph.D. supervisor, learned of the Devil's Staircase pat-
tern in an unprecedented way-- by reading a study of the
temporal pattern of a serial killer from the former Soviet Un-
ion.

"I stumbled into this topic a few years ago when I read about
two UCLA researchers' study of the temporal pattern of a no-
torious serial killer, Andrei Chikatilo, who killed at least 52
people from 1979 to 1990 in the former Soviet Union," Liu
explained.

"The time pattern of his killings is a Devil's staircase. The
researchers were trying to understand how the criminal's
mind worked, how neurons stimulate each other in the brain.
I was intrigued because I realized that earthquakes work in
a similar way, that a fault rupture could stimulate activity on
other faults by stress transfer."

Liu added, "Conceptually, we also know that many large
earthquakes, which involve rupture of multiple and variable
fault segments in each rupture, violate the basic assumption
of the periodic earthquakes model, which is based on re-
peated accumulation and release of energy on a given fault
plane."”

Researcher and co-author Gang Luo of Wuhan University said
the factors controlling the clustered events are complex and
may involve the stress that triggers an earthquake, changes
in frictional properties, and stress transfer between faults or
fault segments in the event of a rupture, among other fac-
tors. He also remarked that the intervals appear to be in-
versely related to the background tectonic strain rate for a
region.
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Reference

"Complex Temporal Patterns of Large Earthquakes: Devil's
Staircases" - Chen, Y. et al. - Bulletin of the Seismological
Society of America - DOI: 10.1785/0120190148

(Julie Celestial / THE WATCHERS, April 19, 2020,
https://watchers.news/2020/04/19/large-earthquakes-fol-
low-devil-s-staircase-mathematical-pattern)

Complex Temporal Patterns of Large Earth-
quakes: Devil’s Staircases

Yuxuan Chen, Mian Liu & Gang Luo
Abstract

Periodic or quasiperiodic earthquake recurrence on individual
faults, as predicted by the elastic rebound model, is not com-
mon in nature. Instead, most earthquake sequences are
complex and variable, and often show clusters of events sep-
arated by long but irregular intervals of quiescence. Such
temporal patterns are especially common for large earth-
quakes in complex fault zones or regional and global fault
networks. Mathematically described as the Devil’s Staircase,
such temporal patterns are a fractal property of nonlinear
complex systems, in which a change of any part (e.g., rup-
ture of a fault or fault segment) could affect the behavior of
the whole system. We found that the lengths of the quiescent
intervals between clusters are inversely related to tectonic-
loading rates, whereas earthquake clustering can be at-
tributed to many factors, including earthquake-induced vis-
coelastic relaxation and fault interaction. Whereas the under-
lying causes of the characteristics of earthquake sequences
are not fully known, we attempted to statistically characterize
these sequences. We found that most earthquake sequences
are burstier than the Poisson model commonly used in prob-
abilistic seismic hazard analysis, implying a higher probability
of repeating events soon after a large earthquake.

(Bulletin of the Seismological Society of America (2020),
https://doi.org/10.1785/0120190148, https://pubs.geosci-
enceworld.org/ssa/bssa/article-ab-
stract/doi/10.1785/0120190148/583503/Complex-Tem-
poral-Patterns-of-Large-Earthquakes?redi-
rectedFrom=fulltext)

(C249-0)

Study shows ground may start 'wobbling’
months prior to a giant earthquake

A new study by an international team of geoscientists
shows that a strange reversal of ground motion oc-
curred prior to two of the biggest earthquakes in his-
tory-- the M8.8 great Maule quake in 2010 and the M9
Tohoku-Oki quake in 2011, which triggered a cata-
strophic tsunami and the Fukushima nuclear melt-
down. The researchers hope that these movements
they call "wobbles" could alert seismologists in the fu-
ture, and give countries enough time to prepare for a
disaster.

The 2011 earthquake in Japan was the strongest in the coun-
try's recorded history-- the landmasses yanked from east to
west, and then east again months before the devastating
event that killed more than 15 500 people.
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These movements or wobbles occur when one of the Earth's
tectonic plates slip under another, which jams up the planet
until it is broken, resulting in an earthquake.

"What happened in Japan was an enormous but very slow
wobble - something never observed before," said co-author
Michael Bevis, a professor of earth sciences at Ohio State
University.

"But are all giant earthquakes preceded by wobbles of this
kind? We don't know because we don't have enough data.
This is one more thing to watch for when assessing seismic
risk in subduction zones like those in Japan, Sumatra, the
Andes, and Alaska."

2011 Tohoku-Oki earthquake.

Bevis added that although people standing on the island
would not have been able to detect or notice the wobble as
the movement is just a few millimeters per month over a pe-
riod of five to seven months, the movement was evident in
data recorded by more than 1 000 GPS stations throughout
Japan.

» Permanent GNSS station
w Stations of Figure 2a-b
_ _ Along-strike extents of
Fig. 3 analysis

130

Pacific Plate

2010 Maule earthquake.

Geoscientists from Germany, Chile, and the U.S. analyzed
the data and found a reversing shift about 4 to 8 mm (0.2 to
0.3 inches) east, then to the west, and to the east again. The
team explained that those movements were markedly differ-
ent from the steady shifts that the landmasses continuously
generate.

"The world is broken up into plates that are always moving
in one way or another. Movement is not unusual. It's this
style of movement that's unusual," said Bevis.

The professor noted that the wobble could indicate that in the
months before the tremor, the plate under the Philippine Sea
had a "slow slip event", a gentle underthrusting of two ad-
joining oceanic plates under Japan, which eventually trig-
gered a huge westward and downward sway. This drove the
Pacific plate and slab beneath Japan, producing powerful
seismic waves that pounded the entire country.

@ Permanent GNSS slation
v Stations of Figure 2d-e

Plate Boundaries

GNSS stations in Japan and Chile
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The event inflicted widespread damage throughout Japan,
also causing large parts of Honshu island to be permanently
shifted a few meters to the east. It triggered a tsunami that
reached more than 40 m (131 feet), and more than 450 000
were left homeless. Several nuclear reactors at the Fuku-
shima Daiichi power plant sent a stream of toxic and radio-
active materials into the atmosphere as it melted. Overall, it
was the worst nuclear disaster since Chernobyl.

Scientists who study seismic activities and plate tectonics try
to identify the approximate magnitude of the next massive
earthquake and forecast where and when they may take
place. However, lead author Jonathan Bedford, also a re-
searcher at the GFZ, explained that GPS systems are needed
in some subduction zones around the world in order to use
the findings of the study to predict quakes.

Japan had one of the largest GPS monitoring systems in the
world in 2011, which provided the country with sufficient data
and allowed the researchers to analyze the landmass' swing-
ing movements months before the event.

Chile and Sumatra were also hit by catastrophic earthquakes
and tsunamis in 2010 and 2004, respectively, but they had

less-comprehensive systems during those times.

The team studied similar data from the 2010 Maule quake in
Chile. The network is not as dense, but still tracked much of
the deforming continental plate.

The stations on land normally move away slightly from the
subduction trench as the continental crust is mashed and
shortened. However, by analyzing the time sequences of
GNSS signals, the researchers found evidence of a wobble--
stations suddenly shifted towards the subduction trench and
reversed their direction again, back to the normal movement.

Shortly after the second reversal, the underground tore, fol-
lowed by the massive quakes. Bedford explained that it was
"only just good enough to capture the signal."

The team hopes that by tracking wobbles, nations at risk will
be alerted and given more time to prepare for an upcoming
disaster, and a sensor network is necessary for this.

"We really need to be monitoring all major subduction zones
with high-density GPS networks as soon as possible."
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Motion of tectonic plates changed in direction and speed months before the massive earthquake.
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Abstract

Megathrust earthquakes are responsible for some of the most
devastating natural disastersl. To better understand the
physical mechanisms of earthquake generation, subduction
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zones worldwide are continuously monitored with geophysi-
cal instrumentation. One key strategy is to install stations
that record signals from Global Navigation Satellite Sys-
tems2,3 (GNSS), enabling us to track the non-steady surface
motion of the subducting and overriding plates before, during
and after the largest events4,5,6. Here we use a recently de-
veloped trajectory modeling approach? that is designed to
isolate secular tectonic motions from the daily GNSS time se-
ries to show that the 2010 Maule, Chile (moment magnitude
8.8) and 2011 Tohoku-oki, Japan (moment magnitude 9.0)
earthquakes were preceded by reversals of 4-8 millimeters
in surface displacement that lasted several months and
spanned thousands of kilometers. Modeling of the surface
displacement reversal that occurred before the Tohoku-oki
earthquake suggests an initial slow slip followed by a sudden
pulldown of the Philippine Sea slab so rapid that it caused a
viscoelastic rebound across the whole of Japan. Therefore, to
understand better when large earthquakes are imminent, we
must consider not only the evolution of plate interface fric-
tional processes but also the dynamic boundary conditions
from deeper subduction processes, such as sudden densifi-
cation of the metastable slab.

(Julie Celestial / THE WATCHERS, April 30, 2020,
https://watchers.news/2020/04/30/study-shows-ground-
may-start-wobbling-months-prior-to-a-giant-earthquake)
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ENAIAG®EPONTA -
FrEQAOrIIA

Nipmw oro 1560 n.X. n €kpnEn Tou NPAIOTEIOU

™G Onpag
ZUp@PWVA HE VEA EKTINNON APEPIKAVOV ENICTRHOV®WV

AKpwTApP! Onpac. H ZeoTr 3 and Ta avaToAika

AUEPIKAVOI €PEUVNTEG, Ol onoiol BacioTnkav oc pia BEATIW-
pévn TeXVIKN SevdpoxpovoAdynaong, avakoivwoav nepinou 1o
1560 n.X. wg TNV NIBavoTEPN NUEPOUNVIaA yia TNV 1I0XUPR «HI-
VWIKN» €kpnén Tou neaiareiou TG Onpag (ZavTopivng).

H xpovoAoynon Tng €kpnéng, MIag ano TIG I0XUPOTEPEG Mou
€X0UV NOTE oUWBei oTn I'n, anoTeAei onuavTikn NpOkKANon Kai
noAMoi E&vol kal 'EAANVEG eNIOTRHOVEG agxoAoUvTal KaTa Kal-
poUg pe To ZATNMA. H véa HeEAETN, ME ENIKEPAANG TNV €nikoupn
kabnynTpia devdpoxpovoAoynong kai avBpwnoAoyiag, Zap-
Aot Mipoov, enikepaing Tou EpyacTtnpiou Epeuvag AakTuAiwv
AévTpwv Tou Mavenigrnuiou TnG Apifova, dnUOCIEUBNKE OTO
nepiodiko Tng EBvikAG Akadnuiag Emotnuov Twv HMA (PNAS)

Mpiv and PoAIG pia eBdopada, pia aAAn opada APEPIKAvVMV Kal
Eupwnaiwv enioTnEOvwy, PE ENIKEPAANG Tov KaBnynTn KAa-
oIkn¢ apxalohoyiag SToupT Mavivyk Tou MavenioTnuiou Kop-
véA TNG NEag YOpPKNG, nNou ékavav Tn OXETIKN dnpoaiguan oTo
neplodikd «Science Advances», €ixav avakoivwaoel OTI n &-
Kpn&n nibavwg gyive peta&l Tou 1600 kal Tou 1550 n.X., evw
N NPoNYoUMEVN ENICTAMOVIKA €KTiUNoN ATav OTI N €kpn&n €ixe
OupBei peTa&u Tou 1630 kai Tou 1600 n.X.

«H nio naAid devdpoxpovoAdynon Mou €XOUME KAVE, PTAVEI
€w¢ npiv and 12.000 xpovia. 'Opw¢ orn Meodyelo To Npo-
BAnua eival 0TI dev €XOUPE WIa NANRPN KAl OUVEXH XPOVOAO-
ynon nou va @Tavel €wg TNV €noxn Tng apxaiag Onpac. 'E-
XOUME NoAU kaAd oToixeia yia Ta TeAeutaia 2.000 xpovia, o-
HWC Mo niow undapxel éva kevo. 'Exoupe dakTuAioug dévTpwv
and nio NPWIPEG NEPIOSOUG, OPWG SV YVWPIloupE akpIBwG Ot
MOIEG XPOVOAOYIEG avTioToIXoUV>», dNAwWaoe n Mipoov.

AUTR TN QOpPa NAvVTWG, ol AJEPIKAVOi EPEUVNTEC NioTEUOUV OTI
€QTAcav Nio KOVTA TNV Npayparikn XpovoAoynan Tng Aeyo-
MEVNG «HIVWIKAG» €KpNENG. TOOO N véa ekTignon 6co Kal €-
Keivn npiv Aiyeg pépeg napanéunouv o pia eEAa®p®g nio npo-
o@aTn €kpn&n, KaTti nou cupBadilel kaAUTEPA PE TA WG TWPA
apXaloAoyika Kail 10Topika dedopéva.

Ma Tnv enioTnyovikn dnyooisuon NaTnoTe £dw.

(Archaeology Newsroom / 01 Anp 2020, https://www.ar-
chaiologia.gr/blog/2020/04/01/yUpw-0T0-1560-N0-X-N-
€kpn&n-Tou-nQaioTeiou-Tn )

Securing timelines in the ancient Mediterranean
using multiproxy annual tree-ring data

Charlotte Pearson, Matthew Salzer, Lukas Wacker,
Peter Brewer, Adam Sookdeo, and Peter Kuniholm

Significance

This study demonstrates how different lines of evidence from
tree rings in widely spread growth locations can combine to
fix an approximately dated tree-ring record from the East
Mediterranean Bronze-Iron Age to an exact calendar-dated
range. This tree-ring record is of high importance for regional
chronology and spans the time period in which the major vol-
canic eruption of Thera (Santorini) occurred. Exact dating of
this eruption is important because it provides a prominent
marker horizon through which ancient timelines of the East
Mediterranean, Egypt, and the Levant can be synchronized.
Chemical analysis of the dated tree-ring sequence identifies
a chemical change in their growth environment around 1560
BC, which while requiring further substantiation, may be ev-
idence of the Thera eruption.

Abstract

Calendar-dated tree-ring sequences offer an unparalleled re-
source for high-resolution paleoenvironmental reconstruc-
tion. Where such records exist for a few limited geographic
regions over the last 8,000 to 12,000 years, they have
proved invaluable for creating precise and accurate timelines
for past human and environmental interactions. To expand
such records across new geographic territory or extend data
for certain regions further backward in time, new applications
must be developed to secure “floating” (not yet absolutely
dated) tree-ring sequences, which cannot be assigned single-
calendar year dates by standard dendrochronological tech-
niques. This study develops two approaches to this problem
for a critical floating tree-ring chronology from the East Med-
iterranean Bronze-Iron Age. The chronology is more closely
fixed in time using annually resolved patterns of **C, modu-
lated by cosmic radiation, between 1700 and 1480 BC. This
placement is then tested using an anticorrelation between
calendar-dated tree-ring growth responses to climatically ef-
fective volcanism in North American bristlecone pine and the
Mediterranean trees. Examination of the newly dated Medi-
terranean tree-ring sequence between 1630 and 1500 BC us-
ing X-ray fluorescence revealed an unusual calcium anomaly
around 1560 BC. While requiring further replication and anal-
ysis, this anomaly merits exploration as a potential marker
for the eruption of Thera.

(Proceedings of the National Academy of Sciences of the
United States of America, https://www.pnas.org/con-

tent/early/2020/03/24/1917445117)

o3

N&a avaTpenTiKn HEAETN yia TV €ékpn§n oTo N-
@paioTeI0 TNG ZavTopivng

To TpopepO §UNVNpA TOU NPAIOTEIOU KATECTPEWE OAo-
OXEP®G TN ZavTopivn Kal Ta yUPp® vNOId Kal APnoE ave-
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&iTnAo anoTuUnwpa oTo N®WG o1 Aavlpwnol 0a avTtikpilav
ePeENG TOV KOOHO. TI anéyivav OHwmG o1 apxaiol KATOIKOI
NG Onpag...;

'HTav avoi€n - kI auTo anodeikvUETAl ano Ta YEWAOYIKA gupr-
paTa - nepinou Tou 1613 n.X., éTav n avBpwndTnTa {oUoE TN
MeYaAUTePN n@aioTeiakn €kpnén oTnv 1oTopia TnG. 'HTtav oav
va €nepTav NoAAEG aTopikeg BouBeg TauToxpova oto Alyaio.
Ta NpwTa €IKOCITETPAWPA TNG £KPNENG, oUPPWVa PE Toug €-
nioTnHoveg, orapdrnoe kdbe €idog {wng os akTiva 100 xIAlo-
METPWV EVW® OTN CUVEXEIQ APXICAV TA TOOUVAWI.

To Tpopepd EUNVNUA TOU NPAIOTEIOU KATECTPEWE OAOCXEPWG
Tn ZavTopivn kai Ta yUpw vnaold kal agpnaoe avegitnho anoTu-
nwpa oTto Nwg ol avBpwnol 8a avTikpilav ePEENC ToV KOOWO.
Ti anéyivav OPwG o1 apxaiol KATolkol TNG Onpag...;

2TIG avaoka@Eg nou €xouv npaypatonoindesi pexpl onuepa
aTnVv neploxn Tou AKpwTnpiou dev BpEBNKav OKEAETOI ONWG
ouveBn otnv Mopnnia. BpéBnkav povo ixvn piag kabnuepivo-
TNTAC Nou €yKATAAEIPONKE Gpov ApoVv: EpyacTrpia PE HICOTE-
AEIWPEVEG DOUAEIEG, VOIKOKUPIA NapaTtnuéva orn pean.

N&a 0swpia

Snuepa, nepioodTepa and 3.600 xpovia PETA, YIa VEQ PEAETN
EYKPITWV NPaioTeioAOYywV and To MavenioTrhpio TNG XaBang
€PXETAl va avaTpEWel ApPKETA anod 00a yvwpifape: evavtia
oTnv Kpatoloa anoyn nou NBeAE TOUC KATOIKOUG TNG Onpag
va €Xouv eyKaTaAeiyel To vnoi Pe Ta NAoIApIA TOUG Kal va €-
Xouv Bpel kata@Uylo Ot YEITOVIKG KukAadovrola PeE Tnv €-
vap&n Twv NpodpouwV PpaivouEVWY - I0XUPWV CEICU®V Kal Ji-
KPOTEPWV EKPNEswV -, ol ngaiaTteioAoyol K.J. Evans kai F.W.
McCoy unooTnpifouv Nwg ol KATOIKOI, evw €nAeav oTn 6d4-
Aacoa, xTunnénkav and nupokAAoTIKEG poEG, dnAadn unép-
BeppeG PAleG NPAIOTEIAK®Y UAIKQV, Ol OMOIEG TOUG OKOpNIoav
aTo vepd. Movo Aiyol gikaletal OTI £QTACAV GTOV MPOOPICHO
TOUG...

H Bewpia Twv gnioTNEOVWY, Nou BacifeTal O€ CUYKEKPIPEVEG
METPROoEIg, deixvel va eniBeBalwveTal and Ta apXaloAoyika gu-
pripaTa. SUpewva pe 6aa €xouv Yivel yvwaTd, dev unapxouv
evdei€eic nadikng KaToiknong Kal avanTuéng VEwV «npooQu-
YIKOV>» KATAQUAIOHWV OTa YEITOVIKA vnold. «O1 €nIOTRHOVEG
Tou MavenioTnuiou TnG Xapang unooTtnpifouv OTI AuTh N Ha-
Qikn kaTtoiknon dev €yive NoTé», Aéel oTta «NEA» o dp OEIopO0-
Aoyog epacipog Manadonoulog, EMNICTAMOVIKOC OUVEPYATNG
NG Eupwnaikng 'Evwaong kal Tng UNESCO, o onoiog eixe aoyo-
AnBei pe Ta npddpopa paivopeva TNG NPAIoTEIAKNG EKPNENG
WG ENIOKENTNG EPEUVNTAC OTO €PYACTNPIO OEIoPOAOYiag Tou
MIT otn BooTwvn.

«EEayouv auTd To cupnépaopa Aappavovrag unoywn OTI ol nu-
POKAQOTIKEG POEC, TEPAOTIEG NATEC TEPPAC Kal agpiwv, Nou a-
vantuooouv Beppokpacia akoun kai 800 BabBuwv KeAaiou,
oxnuaTifovTal Je TNV €kpnEn Kal katefaivouv ano Tnv niayid
TOU NPaioTeiakoU KWOVOU HE TeEpAoTia TaxUTnTa, €wg kal 500
METPWV TO JEUTEPOAENTO, KATAKAIOVTAC Ta NAVTA. ‘'ONw¢ €XEl
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anodeixBei kal and NpooPaATeC KPNEEIG, ol PaleG auTEG JUno-
pouv va eicéABouv otn BaAacoa kal va Ta&idelouv Navw oTo
VvEPO - KaBWG ival eAa@pUTEPEC and auTo - PE OPMN akoOun
kal yia andéoraon 30 f 40 XINOPETPWV>», GUVEXIZEL.

MOAITIONOG

Eival yvwaTo OTI o1 KAToIKoI TNG ©npag €ixav ocuoTnoel évav
EUMOPIKO NOAITIONO, HE OTEVEG OXECEIG HE TNV KPNTN, EVW OTIG
nepipnUeg Tolxoypagieg Tou AKpwTnpiou aneikovifovtal Ta
oKaen TNG €NoxnG Toug - NAoidpia oTa onoia KwnnAatouoav
HE aoTEPEWTA KOUNIa, Onwg yiveTal ota kavo. «O1 EpeuvnTEG
Tou MavenioTnuiou TnG XaBang €AaBav unown Toug TNV Noco-
TNTa TNG NPAIoTEIQKNG Palag nou ekKAUONKE Kal TV TaxuTnTa
nou Ba pnopouacav va avanTUEouv ol KAToIKoI TNG Onpag We
Ta nAoidpia Toug.

BagoioTnkav g AAAoug ouyypageic kai unoAoyioav OTI Ba
pnopoUoav va Ta&idelouv nepinou 50-60 XIAIOPETPA TNV N-
HEPa, OHWG TIG WPEG eKEiVeG €ival MOAU niBavd éva peyalo
MEPoC Tou NOTIOU Alyaiou va gixe yepiosl pe EAaPPONETPA ano
TIG NUPOKAACTIKEG POEG TWV EKPREEWV NOU Nponynodnkav, dpa
0a €ixav va avTigeTwnioouv £€va akopn €unoddio oTo Tagidi
TOUG. MAAIOTaA, AQUTEG Ol NMUPOKAAOTIKEG POEG, KABWG Epop-
MoUv otn 8aAlacoa, Ynopei va anoTeAéoouv Kai nnyrn Jeyaiou
Toouvapl, KaBwG ol TEPAOTIEG PAleg MOU WUNaivouv HE Opun
otn 6adAacoa EwBolvV To vepO. KaTtaArnyouv €Tl OTO CUMNE-
pacua Nwg n NAEIOVOTNTA TWV KAToikwv, BopuBnuévn and Ta
npodpopa paivoueva, dpanéTeuae Pev, dev NpoAaBe OPWG va
(PTACEI OTOV MPOOPICHO TNG, KABWC KATANAAKWONKE ano TG
POEC Kal £YIVE TEPPA NOU OKopnioTnKe aTn Balacaoa», Aésl o
Manadonoulog.

'Onw¢ NpokUNTEl anod TIG ENICTNUOVIKEG EPEUVEG Kal T Npal-
OTEIOKA OTPWHATA Nou £xouv BpeBei oTo vNnaoi, n kKUpIa €kpnén
Tou NgpaicTeiou TNG Onpag NpaypaTonoindnke o TECOEPIG Pa-
O€IC 01 onoieg SINPKETAV OUVOAIKA 18 wpec. Eixe nponyndei
Hia pIKpOTEPN €KpnEn, n onoia eniong ekTUAiXBnke og diago-
pec (aoceic. EmnAgov €ixav ekdnAwOei 10XUpoi OgIopoi, WG
npodpopa paivopeva Tng EKPNENG, apkeTO XPOVIkO SlaoTnua
npiv ano Tnv ekdNAwor TnG. «=UPEPWva PE €va PJOVTEAO nou
€ixa KaTapTioel NAAaIOTEPA, TWV HEYAAWV NPAIOTEIAKWOV E-
Kpn&ewv nponyouvTal IGXUPOI OEICKOI, MOU NPOETOINAlouv To
pAypa kal nou pnopei va ekdnAwvovTtal akopn kai eva n duo
£€Tn npiv anod Tnv €kpn&n Tou neaioTeiou. MeTd Toug oeIoPOUG
akoAouBei pia Npodpopn €KpNEN OXETIKA HIKPOU PEYEBOUG Kal
0TO TEAEiWPA auTng Tng npddpoung €kpnéng Eekiva n kupia
£KPNEN I0WG PE NEPIKEC WPEG dlapopa», Aéel o Mepaaipog Ma-
nadonouAog. «Mposidonoinuévol and oAa autd, ol KAToIKol
TnG Onpag npoAapav va euyouv, OUwWG, cUNPWVA PE TOUG &-
peuvnTeg Tou MavenioTnpiou Tng XaBdng, dev npoAapav va
owBolv...».

(KaTtepiva PoBBa, 11 Anpidiou 2020,
https://www.tanea.gr/2020/04/11/science-technology/nea-
anatreptiki-meleti-gia-tin-ekriksi-sto-ifaisteio-tis-santorinis/

Precursory eruptive activity and implied cul-
tural responses to the Late Bronze Age (LBA)
eruption of Thera (Santorini, Greece)

K.J.Evans & F.W.McCoy
Highlights

e Precursor activity good indicator of pending volcanic erup-
tions

e Theran people reacted to precursory eruptive activity at
Santorini.

e Group of Therans returned to only evacuate again during
main eruption.
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e Fleeing Therans evacuated in paddled boats.
e Therans overwhelmed at sea by pyroclastic density cur-
rents.

Abstract

The Late Bronze Age (LBA) eruption (ca. 1650 BCE) of Thera
(Santorini) was one of the largest known in history, burying
and destroying a thriving Theran (Cycladian) culture that oc-
cupied the island and surrounding islands. The consequent
thick tephra deposit provides detailed information on the
eruptive sequence and vent mechanics - it also provides de-
tails on that culture through burial of towns, farmsteads, and
landscapes, the most prominent being the town of Akrotiri on
the south coast of Thera. Here stratigraphic relationships be-
tween volcanic and archaeological deposits/constructions
clearly indicate this eruption was signaled by seismic and mi-
nor eruptive events precursory to the main Plinian eruption.
Because no casualties have yet been found beneath the
tephra, inhabitants had advance notice of the impending dis-
aster by a precursory eruption whose deposits are well pre-
served both within the archaeological site and in geological
exposures throughout southern Thera island - and escaped
by boat. Yet archaeological sites on nearby islands rarely rec-
ord an influx of new arrivals at this time. Accordingly, it is
suggested here that those escaping were incinerated at sea
by pyroclastic density currents that swept across the ocean
surface during the second phase of the Plinian eruption.
https://doi.org/10.1016/j.jvolgeores.2020.106868
https://www.sciencedirect.com/science/arti-
cle/abs/pii/S0377027319306286

o3

EnTtaotopo: O VOTIOTEPOG NAYETOVAG OTNV
Euponn

Moiog 6a pnopoUloe va pavTacTei OTI 0 VOTIOTEPOG NAYETWVAC
Tng Eupwnng Bpiokeral otov Mapvaoao!

To evTunwoiakd Bapabpo ENTAcTONO TO OUVAVTAUE OTOV JU-
TikO Mapvaood kovTa otnv 6€on KaAavia og upopeTpo 1300y.
270 onnAAalo YE TA ENTA OTOHIA, TO XIOVI Oev AIWVEI NOTE apou
n Bepuokpacia oTo E0WTEPIKO Tou dev Eenepva Toug 0°C.

H kataBaon oto Bapabpo cival noAU enikivduvn Kal yiveral
HOvo and kaAd eknaideupeva artopa r onnAaioAdyoug. ‘Ogol

KaTagEéPouv va KaTteBouv Ba £xouv Tnv TUXN va Baupacouy,
KaTanAnkTikoUG KaTAppAKTEG, OTAAAKTITEG KAl OTAAAQYHITEG
ano nayo, aAAa kai pia AIJvoUAa PE KpuaTAAAIva vepad.

O andkooWoG AXOC Nou akouyeTal éoa aTo Bapabpo dev eivai
napa €va naixvidl Tou agpa kabwg nepvael pgoa ano ta 7 oTo-

pia.

NMpooBaon

Ano Apaxwpa:

370 170 XAW. ApdxwBac - EnTaAogou, nepinou 3 xAY. META
Tnv SiacTalpwon yia To Xiovodpouikd Keévrpo Mapvaooou,
ouvavTape nivakida npog EntaoTtopo kal KaAavia.

Ano EntaAogo (Ayopiavn):
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370 70 XAW. and Entdlogo npog Apaxwpa, otn 8éon Adka-
VO, nepinou 3 xAW. npiv Tnv diacTaupwaon yia To XIovodpouIko
KévTpo Mapvaooou, cuvavTtaue nivakida npo¢ ENTacTopo Kai
KaAavia.

https://onparnassos.gr/el/places/eptastomo-o-notioteros-
pagetonas-stin-europi

(C249-0)

‘Eva onavio puUoIKO 6£apa: n EpnHog Nou yiveral
0daAacoa

H 1oTOopia 200 eEKATOHHUPIMV ETOV KAl Ol ICXUPOi OEI-
opoi nou aAAa&av Tnv Tonoypagia

la To peyaAuTepo didoTnua Tou xpodvou, Wia and Tig peyaAu-
TEPEG OE £KTAON AAUKEC TOU KOOMOU gival pia TEpAOTIA AEUKN
€pnuog. Kai To unoAoino didaotnua eEapavileral TeAEing.

Ze andoTaon nepinou ekaTtd XIAIOPETpwY anod Tnv ApapBikr Od-
Aaooa, oTo kpatidio NkoutlapdT, ota duTika Tng Ivdiag, upia
TEPAOTIA EKTAON HE VIPADEG aAaTioU, Nou Holalouv PE XIOVOo-
VIQAdeg, oUVBETOUV To €EwNpaypaTikd Tomnio TNG eVTunwaoia-
KNG aAukng nou ¢Tavel Bopeia YeXp! Ta ouvopa Tng Ivdiag pe
To MakioTav. NvwoTh w¢ Rann of Kutch, n nepioxn auth xw-
piCeTal o€ dUo pepn: To Great Rann, nou kaAunTel 19.000 Te-
Tpaywvika YETpa, kai To Little Rann, To onoio anoTteAeiTal ano
nepinou 5.000 TeTpaywvika XIANIOHETPA.

Madi auTeg o1 dUO ekTAOEIG oxnUaTifouv pia anod Tig HeyaAu-
TEPEG AAMUPECG EPROUC OTOV KOOMO Kal NapEXouV To 75% Tng
OUVOAIKNAG NnoodTnTag aAartiol nou napdayeral otnv Ivdia.

QoT600, Yia NOAAOUG UnVveG, kABe kaAokaipl, kKaBwg n Nepioxn
NANMPUPIZEl anod TIC BPOXEC TWV HOUCWVWV, N aAPuUpn yn &-
EapavileTal Kal HETAMOPPWVETAl OE PIa AAUNEPR MEPIKAEIOTN
8alacoa, nou Aapnel ekOapBWTIKA KATW and Tov KauTd AAlo.

O KUKAOG TOU aAaTioU

Ta dUo Rann BpiokovTal avapeoa otov KdAno Tou Kutch, oto
duTIkO oUvopo Tng Ivdiag kal oTo déATa Tou IvdoU noTapou
oTo voTio MakioTav. To Great Rann, nou Bpiokeral 100 XIAIO-
METpa BopeioavaToAlka TnG NoANG Bhuj, avagéperal ouxva wg
n ateAeiwTn «Aeukn €pnuog» Tng Ivdiag kal €xel NOAU nepio-
piopévn wn. To Little Rann, nou BpiokeTal voTioavaToAika
Tou Great Rann, pe To onoio ouvdEeTal, €Xel Yivel KaTaguylo
yla JETavaoTeuTIKG NouAId Kal €idn Tng aypiag {wnc. Ki dpwg,
auTEG o1 dUO €KTACEIG HolpalovTal NoAAd KoIva.

Mpog To TEAoG Tou Iouviou, 0l BPOXEG TWV HOUCWVWV NEPTOUV
oTta duo Rann, nAnupUpilovTag TNV Neploxn MEXP! Tov OKT®-
Bplo, onoTe To vepd otadlakd apyilel va eEatpileTal. Kabwg
Ta vepd unoxwpouv, ol ENoXIKOI EpYATeG Tou aAaTioU OTrVouv
Ta «EPYAOTNPIA®» TOUG, YId va CUAAEEOUV TOUG KPUOTAAAOUG
Tou aAaTioU nMou a@rVvel Niow ToU TO VEPO Mou YiveTal aTUoG.
Ano Tov XeINWva PEXP! ToV €nopevo Iolvio, Nou ol BPoxEg e-
NIOTPEPOUV, Ol EPYATEC GUAAEYOUV OGO MEPIGOOTEPO AAATI
Hnopouv.

«H Agukn €pnpog €ival T0oo eningdn nou BAENeIg Tov opifov-
Ta, onwg oTav BAEneig Tn 6aGAacoa, Xwpic To VEPO Kal Ta KU-
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HaTa OPWG» NEPIYPAPEl TOMIKOG Eevayog.

01 pideg

O1 yewAoyIkéG pieg Tou Rann of Kutch @Tavouv nepiocoTepa
ano 200 eskaToppUpia Xpdvia nicw, oTnv Npo-1oupaacikr Kal
TNV 1oupacikr nepiodo. Méxpl npiv anod AlyeG ekaTovTadeg
Xpovia, n nepIoxn ATAv vauTikr 0d0¢ and Tnv onoia nepvou-
oav Ta nAoia nou éunaivav orov KoAno Tou Kutch kar €énAgav
Bopeia péoa atov Ivdo notapo. O noAimiopds Tng KoiAddag Tou
IvdoU, évag and Toug NPWTOUG HEYAAOUG OTOV KOOMO, avenoe
atnv nepioxn auTr anod 1o 3300 £wg To 1300 n.X. QoTd00 oI
TEPAOTIA CEIGHOI NOU KATAaypagpnkav oTo onueio autd aAha&av
TNV Tonoypagia Tng nepioxnc. O1 SovAoeic Ekavav To £dagog
va uywBei, SnUIoUPY®VTAG £TOI KAl MOAAG priyHaTa nou yeuI-
oav Ye BaAacoivo vepd Kal oXNUATIoaV Jia «KOpU@Oypapun»
pAkoug 90 XIAIOMETPWV Kal UYWoug TPI®V HETPWYV, MOU ané-
KAEIOE AQUTHR TNV KANOTE Xpnoiun otn vaucinAoia 0d6 and Tnv
ApaBikn ©®aAlacaoa. Ta yeyovoTa auTd NpoKAAETAV TOV EYKAW-
Bionod Tou aApupoU vepoU oTnv €pnuo Kal dnuiolpynoav Tn
povadikr Tonoypagia Tou Rann.

«Bprkape To KouPAp! vog nhoiou péoa oTnv €pnuo, To onoio
NTav anoPovwHeVo oTn OIAPKEIQ TWV CEIOPWOV Kal arnokKAEgi-
OTNKE €KEi, YNV HNopwWVTAg va pTacel oTn 6aiacoa. ‘Hrav pia
7000 KATANANKTIKNA €ikdva: éva EUAIVO Koupapl aTn PECN TOU
nouBeva» neplypagel o Ap MG Thakkar, yewAoyog oTo MNave-
nmotnpio Krantiguru Shyamji Krishna Verma Kachchh.

H ouAAoyn Tou aAaTioU

1o diaoTnua Twv TeAeuTaiwv 200 €Twv, n GuAAoyr aAaTioU
avadeixbnke os TepacTia Blopnxavia oro Ranns. MoAAoi anod
TOUG €MoXIKOUG gpYdATEG Mou BpiokovTal oTnv NePIOXn auTtn
Tov OKTWRPIO €pyovTal and Tnv napakeipevn Surendranagar
 avhnkouv OTIG €BVOTIKEG KolvoTnTeG Kohli kar Agyariya. H
guAAoyn aAaTioU oTo Ranns cuveyileTal aoTauaTNTa €WE TOV
IoUvio kail ol epyaTeg SoUAEUoUV OE OKANPEG GUVBNKEG Kal O€
noAU uwnAég Beppokpaaieg- and TIG UWPNAOTEPEG NMou KaTa-
ypdgovTal aTn Xwpeda.

KaBwg o1 Bpoxéc unoxwpouv Tov OKTwRpPIo kal Tov NoguBpIo,
o1 epyareg apyilouv Tn diadikaagia TnG ouyKopIdnG, okapovTag
To £€0aPOo¢ KAl avTAWVTAG TO UNOYEIo aApupd vepo. To vepo
«poipaletal» og auTooxEDIa TETPAYWVA «EPYACTRPIa», avda-
Aoya Pe To enBupunTo NOCooTO aAaToOTNTAG. Mnopei va xpeia-
oTei £wG kal dUO WAVEG yia va eEaTpioTel To vepd Kal TOTE ol
£pYATEG 0PYWVOUV TO £0a@og déka Pe dwdeKa POPEC TNV N-
MEpPa, HE TO XEPI, WOTE va anopeivel ydvo ayvo aveneEepya-
OTO aAdTi.

«EinaoTe n 5n yevid TNG 0IKOYEVEIAG MOU aoXOAOUHACTE UE TN
OUYKOMIBH aAaTiou. Kabe xpovo, yia evvea UNVEG, GEPVOULE
OAN MAg TNV OIKOYEVEIaQ £DW Kal ENICTPEPOUNE ONITI TNV €NoXN
TwV Bpoxwv» Aéel 0 epydtng Rasikbhai Kalubhai.

MovadikEG KATAOKEUEG

EKTOG ano To aAAOKOOMO Tomio Tou Rann, n £pnuog QIAoEevei
Kal Hovadikng HOpQNG apXITEKTOVIKEG dNUIOUPYIES, Ta Aeyo-
peva oniTia bunga. Eni aiwveg, NoAAEG ano TIG VOUAdIKEG KoI-
vOTNTEG Kal TIG PUAEG nou foloav aTnv neploxn, €Ueivav oe
AUTEG TIG KUAIVOPIKEG KaAUBeG and Adonn WE TIC KWVIKEG OTE-
YEG. MapoTI n EWTePIKN NAEUPA €ival ouxva SIAKOOUNUEVN HE
ox€dla, auta Ta Baluata TNG PNXavikng, Onwg ava@Epel To
BBC, eival oxediaopéva va avréXouv oToug BueAAWdEIG ave-
HOUG, Toug ouxvoUg oeiopoUg nou eEakoAouBolv va ouvTa-
pdooouv TNV nepIoxn Kal TIG akpaieg Beppokpaaciec- nou ay-
yiCouv Toug 45 BaBuoUg To kaAokaipl kal nAnaialouv Tov na-
YETO TOV XEIH®VA.

H £pnpog

= L,

LAY

Ta TeAeuTaia Xpovia, Ta Rann €xouv avadeixBei g peydain
TOupIoTIKN aTpaiov. AvBpwnol and 0Ao Tov KOGHO CUPPEOUV
€dw yia va douv TIG aApUpEG gprpoug Tng Ivdiag. Suvnbwg
@TAvouv oTn OIAPKEIQ TWV ENPWV OAOAEUKWV XEIMOVWV, WE
KaunAeg N pe T¢n cagapi. Mia and Tig kUpieg atpa&lov eival n
avaToAn kai n duon Tou nAiou, o€ auTo To EEWNpaypaTikd To-
nio. AAAOI €NICKENTEG NPOYPAUHATICOUV TIG EMIOKEWEIG TOUG
€dw oTn didpkela TNG navosAnvou, anoAapBavovrag Tnv a-
Xavn €pnUo KATw ano Tov PpeyyapoPpwTIOTO oupavo.
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H kouAToUpa TnG ugpavToupyiag

Se pia npoondBeia va evioXuBei 0 TOUPIOPOG, TO KPATidlo Tou
MkouTlapdT XpNHAaTodOoTEI TOMIKEG MIKPAG KAIMAKAG OIKIAKEC &-
nixeIpnoeig upavToupyiag. O1 dnuioupyieg TwV NOAA®V vopua-
SIKWV KolvoTATwV nou fouv oTnv neploxn Kutch yvwpifouv
avayvwpion o 0An Tn Xwpea. NMoAAd €idn ugpacudaTtwy nou na-
payovTal ota Rann €ivai €idn nou dgv @TIAxvovTal nia aAAou.
H Tonikr kuBépvnon napoucialel auTeg TIG dnUIoUpPYiEG OTo
€trolo Rann Festival, To onoio nepiAapBavel Youaikn, Xopo,
XEIPOTEXVIEG KAl TOMIKI KOUATOUpA.

O1 ENOXIKOI «KATOIKOI>»

O1 akpaieg Bpoxég, n ZéoTtn kal NANuPUpPEG ota Rann €xouv
dnuioupynoel éva povadikd olkooUoTnua, KataAAnAo vyia
noAAa €idn xAwpidac kar navidag. Toug XEIPEPIVOUG HNAVEG,
and Tov OKTwRPIO £€wG Tov MAPTIO, OPAVN HETAVACTEUTIKWOV
nouAi®v kavouv To Little Rann oniTi Toug. AsToi, nehapyoi,
YEPAVOI Kal ao®aA®g ol Mo PNUICUEVOI PTEPWTOI «KATOIKOI»,
Ta QAapivyko.

To Little Rann €ival eniong éva ano Ta TeAeutaia kata@uyia
Tou aaiaTikoU dypiou yaidapou, nou anoTeAei aneiNoUpevo &i-
30C. =TnV NepIoXn anavtwvTal eniong aAenoUdeg TNG EpRou,
1IvdIkoi pnAe Taupol kai IvBIKEG yaléAeg, ol chinkara.

'Eva 6aUpa yevviETal

Me Ta aBdaoTaxTa kUupaTa ZEoTng, TIGC NANKUUpPEC and Ta vepa
TNG BPOXNG KAl TOUG ATEAEIWTOUG NAYWHEVOUG XEINWVEG, T
Rann napapévouv €va YyewAoyiko 6alua ev Tn YeVEODE! ToU.

H neploxn npoosAKUEl 0IkOAOYOUG Kal YEWAOYOUC nou BEAouUV
va PEAETNOOUV NWG £va TETOIO AKPaia Kal palvouevIKa a@iAo-
Eevo €dagog unopei va npooeAkuel Toon Iwn Kal va Byalel
TOOO aAdTI ano pia Toon dyovn yn. ‘'OnNwg ol BPoxEG ENIOTPE-
(POUV Kal Ta NouAid aAAd kail ol avBpwnol, nou eEakoAouBouv
va yupilouv og auTdv Tov ekBapBWTIKO Kappa Tng eUoNG, nou
ouvdualel TNV oAOAgUKn €ikOvVa Tou WE Tov axavn opilovTa
OUVBETOVTAG AUTO TO ONAVIO PUOIKO Bauua.

(newsbeast, 21/12/2019, https://www.newsbeast.gr/week-
end/arthro/5430060/ena-spanio-fysiko-theama-i-erimos-
poy-ginetai-thalassa)

o3 D

Trovants
«ZovTava» Bpaxia geyaAwvouv He Th Bpoxn
Kdl... NnEpNATAave!

Ta «trovants>» eival 0TI N0 nepiepyo undapxel oTn yn,
Kabw¢ xapakrnpifovral wg «wvrava» ppaxia!l

MpokeiTal yia napa&evoug Bpaxoug os dia@opa PeYEDBN nou
avantUooovTal 0Tav €pBouv O NaAgr HE TO VEPO Kal OF {E-
PIKEC MEPINTWOEIC JETAKIVOUVTAl OVOI TOUG ano To €va onueio
oTO aAho.

Ta Bpaxia auta BpiokovTal 0 £va HIKPO POUHAVIKO X0~
p10, To Costesti kal n A€En trovant onpaivel «ToIHEVTO
Kal GUHOG».

'Exouv o@aipikd oxnpa, anoteholvTal ano €vav néTpivo nu-
prva Pe eEwTEPIKO KEAUPOC APOU Kal av KonoUvV OTO E0WTE-
pIKO Toug diakpivovTal daxTuAidia oav auTd nou unapyxouv
OTOUG KOPHOUG TwV devTpwv. H dnuioupyia Toug XpovoAoyei-
Tal 6 EkaToppUpIa XPOvia NPIV, WG ANOTEAECUA OEIOHIKNG
dpacTnpIOTNTAG TNV MEPIOXN.

Yndapxouv MOAAEC Bewpieg, PAVTACTIKEG KAl E€MICTNHOVIKEG,
nou enegnyouv Tnv NPoEAEUON Kal TNV Napagevn oupnepl-
@opd Twv trovants.

O1 gnioTrAoveg nioTelouv OTI KATW ano To KEAUPOC, undpxel
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UWNAN NEPIEKTIKOTNTA O avopyava aikaTa kal oTav n enea- made and introduced by the naturalist Gh. M. Murgoci in his
VEIQ £PXETAI O€ ENAPM YE TO vEPD Ta OPUKTA €EanAwvovTal Kal work “The Tertiary in Oltenia”.
KAvouv TNV Aupo va enekTabei.

Kanwg £€rol engEnyeital n at&€non Twv NeETp®V. QoTd00, NEPa
ano kabe eneEnynon Tou PAIVOMEVOU, N NeEPIOXN ANOTEAEI
onoudaio TouploTikO afloBéato TNG Poupaviag, evw Ta
trovants ano 1o 2004 npooTaTtevovTal ano Tnv UNESCO.

(EuayyeAia Avacrtacdkn / Perierga.gr, 4 Iavoudpiog 2014,
https://perierga.gr/2014/01/vrachi-megalonoun-ke-

perpatane)

Trovants: The Growing Stones of Romania

You might have raised an eyebrow after reading the title, but
nature is happy to confirm this fact and guarantees to give
you the weirdest things in life as always. Trovants are ex-
traordinary rocks that grow and multiply and you can witness
these rocks in Romania.

The growing stones of Romania, Trovants, aren’t just unique
because of their ability to multiply. These rocks are composed
mainly by a hard stone core and the rest is made up of sand
which forms around the core as its shell.

Trovants can only be made by highly-porous sand accumula-

tions and sandstone deposits that are cemented by waters
rich in calcium carbonate. The name “Trovant” (trovanti) was
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Heading straight to the question: What makes these rocks
multiply? As you’ve read before, any form of water rich in
calcium carbonate is essential in forming a Trovant, and that
is also the key to make the rock grow in the presence of rain-
water.

After every heavy rain shower, Trovants absorb the rain’s
minerals. The minerals are combined with the chemicals al-
ready present in the stone that later creates a reaction and
pressure inside. The pressure spontaneously makes the rock
grow from the center to its margins and multiply, with a dep-
osition rate of about 4-5 cm in 1000 years.

Trovants usually appear with smooth and edgeless shapes.
Cylindrical, nodular, and spherical; Trovants develop these
inconsistent shapes as they grow and multiply due to irregu-
lar cement secretion. You can see these formations grow
from a few millimeters, or to as large as 10 meters.

Trovants aren’t only strange due to their structure and ability
to grow and multiply. They can also move from one place to
another. Other than that, they also have root-like extensions
and age rings visible when you cut the stone, but scientists
have yet to find out an explanation of these unique features.

These rocks came into existence because of the earthquakes
which occurred six million years ago. The sand reservoir was
created after the successive sedimentation of the detritic ma-
terial transported by the rivers.

If you want to see these rocks up-close then head right away
to Romania’s Valcea County. You can either go to a sand
quarry nearby Costesti village or along a river in Gresarea
Brook nearby Otesani village, approximately 15 km from
Horezu. You can also see Trovants at the “Trovants Museum”
Natural Reserve run by the Kogayon association which aims
to raise awareness about protecting the environment. This
museum located inside Costesti village is protected by the
UNESCO.

With combined characteristics of a plant and a rock, it's con-
fusing if these Trovants should be categorized as a living or
a non-living creature. But whether it's alive or not, these
growing stones are surely interesting to see, touch and use.
Besides its popular use as a building material for tombstones,
locals also use these in making souvenirs.

Not only in Romania, but you can also see the growing stones
in Russia, the steppes of Kazakhstan, the Czech Republic, and
other places.

(Hailey Brotze / WHEN ON EARTH,
https://whenonearth.net/trovants-growing-stones-romania)
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ENAIAG®EPONTA -
AOIMNA

To "NOAEHIKO OKNVIKO" AVTIHET®NIONG TOU KOPW-
voioU 6a d®woel pia dveu NPonyouHEVoU ®mONoN
OTIG YNPIAKEG EQAPHOYEG OTOV KATACKEUAOTIKO

TOHEQ

AV PNOpECOUNE va NEPACOUME auTh TNV Kpion Ba enéABouv
pakponpoBeopeg ahAayég, Agel o Richard Saxon!. H napayw-
yIKOTNTa Ba €xel BeATIwOEI, N €UEANIKTN €pyaaia Ba £xel yivel
kavovag, n avriAnyn yia Tov kUkAo {wNng Twv dpacTnploTn-
TWV Kal TV Naong UoEwG Epywv Ba £xel eEsAixOei.

H kpion Tou Covid-19 poialel noAU We €va oKNVIKO MOAEUOU.
O Mpodedpog Tpapn €xel NdN XApAKTNPIOEl TOV €AUTO TOU WG
"Mpdedpo MoAguou" (War President) kal unoox€0nke "nAnpn
vikn" (total victory).

TauTtdxpova, enixeIpnoeig dpaoTnpIONoIoUHEVEG OE MOIKIAOUG
Topeic, npoBaivouv o€ SNAWOEIC yia To NwWG Ba pnop&éoouyv va
Nnapapeivouv evepyeg PE TO MPOOWIKO TOUG epyalopevo kat'
oikov. To oUvenua sival "yévere WPuxpaigol kal guveyioTte".

H Texvoloyia yvwpile navtoTe Taxeia avanTtuén kaTd TIi¢ no-
Aepikeg neplodoug. O B' 'Maykoouiog MOAePog Epepe Toug U-
noAoyIoTEG, Ta pavTdp, Ta agpiwBoUPEVA agpPooKAPn Kai TNV
nupnvikn evépyeia. O Wuypdg MOAEPOG Epepe TO TOIN MUpPI-
Tiou, Ta A&ilep kal To diaoTnUIKO Npdypauua. H pounoTikn a-
vadubnke ora nedia paxng Tng Meong AvaToAng.

SnAuepa n PBlopnxavia oxedlaopolU Kal KATAOKEUWV BpiokeTal
und acPUKTIKO neplopiopd Adyw Tou 10U (lockdown) kai wg ek
ToUTOU €xel apXioel va Baciletal os "epyaleia" Kal TEXVIKEG
nou POVoOV PEPIKEG ano TIG ETAIPEIEG TOU XWpPoU gixav ndn Be-
ol o epappoyn. O1 anokevTpwleéveg ETaipeiec SupBoUAwy
HE noAAAnAd unokaTaoTAUATA Kal AuTéG nou avaiappavouv
€pya oTo €EWTEPIKO €xOUV anod kaipod eEacpaliosl Tnv duva-
TOTNTA J1adIKTUAKNAG OUVEPYAOiag TWV OTEAEXWV TOUG KAl TWV
ouvepYaloNEVWV WE AUTEC Talpel®V. O1 EQApUOYEG opadikng
epyaciag nou Pacifovral oTo unoAoyioTikd vepog (cloud
computing eniTpénouv NA£ovV GTO NPOCWNIKO va epyaleTal and
TO ONITI I €V KIVAOEI, JE NARPN npdoBacn oTo koivo NepIBai-
Aov OedOUEVWYV TNG ENIXEIpNONC.

O1 npwTonodpol deixvouv Tov dpOUo YETA and MPOCOUOINTEIG
akpaiwv kataoTacewv (stress-testing) 81adikaciwv TnAe-gp-
yaaoiag.

O1 unoAoinol Ba akoAouBrigouv TaxUTepa ano OTI JIAPOPETIKA
Ba eixav, wBWVTAG TNV UIOBETNON TEXVOAOYIWV GE OAOKANPN
Tnv €podiacTikn aAucida. H nieon yia Tnv avanTuén unepTa-
XEWV €UPUlWVIK®V JIKTUWV Kal dIKTUWV 5G Ba eival TepdoTia.
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AAAG Kal oI avayKeg avlpwnivng ENIKoIVWViag Nnopouv va Ka-
AU@BoUV. OI EQapUOYEG HECWV KOIVWVIKNG JIKTUWONG HECWV
EMITPENOUV TNV EIKOVIKI OUVEPYAaia, £€TOI WOTE va pnopolv
0l oUVEPYATEG va BAENOUV 0 évag Tov AAAwv, aAAa pe aiyaon
KaTa To didoTnua epyaciac nou Ba diakdNTETal povov oTa dia-
Agipparta! O TnAediaokéwelg anoTeholv nAgov diadikaoieg
pouTivag Kal oUVTONa Ol EIKOVIKEG ENIOKEWEIG OoTa £pyoTagia
Ba yivouv kavovag.

MeTd TNV KopUPWOn Twv eAéyXwv d1adoong Tou 10U, n enavo-
d0¢ O0TOUG Xwpoug epyaaiac Ba npénel va ouvduaoTei PE TN-
pnon TnG THPNONG TWV anooTAoEwV HETAEU TWV ATOHWV Mou
unayopevovTal and Toug 6pouUC uyeiag Kal acpaieiag. O1 Ka-
OKeG €niBonBoupevng npaypaTikoTnTag (augmented reality)
kal Ta ouoTthuata BIM CAVE (computer-aided virtual
environment, gikovikd nepiBallov eniBondolpevo and uno-
AoyioTtr)) 6a unooTtnpiEouv TNV KAAUTEPN evnuEPWON Kal TNV
AVeU OQAAPATWY EKTENEDN.

Ol KATAaOKEUAOTIKEG BpacTnpIOTNTEG €KTOG epyoTaiou Ba
dieupuvBoUlv, doBEVTOG OTI e TOV TPOMO AUTO MPOCPEPOVTAl
aopaAEéTTEPEG OUVONKEG Epyaociag.

O1 unevBuvol diaxeipiong eykataoTaoswy 8a apyicouv va dei-
XVOUV gv3IaQEPOV YIa TIG TEXVOAoYieg wneiakoU "avTiTunou"”
TnG napaywylikng diadikaoiag (digital twin), nou Toug emiTpé-
nel va dieuBlvouyv €va KTiplo €€ anooTAgEw S Kal va BeATIOTO-
noioUV Tn XpRaon Tou.

To XpoVvIKO dIAoTNHa PEXP! Va Yivel EUPEWG dIaBETILO KAMoIo
kaTaAAnAo eyBoOAIo, Ba sival yia nepiodog avaykaoTiKAG npo-
®Bnong Tng TexvoAoyiag. O1 eIBNAOEIC yia TO TI KAVOuv dAAol
6a JiadidovTal péow SIKTUWV Kal JIKTUAK®V OEHIVApiwV
(webinars). H kataoTaon dev qaiveral 0TI Ba enaveABel oTnv
npo Covid-19 gnoxn. H napaywyikotTnTa 8a €xel BeATIWOEI, N
€UENIKTN epyacia Ba éxel yivel kavovag, n avtiAnyn yia Tov
KUKAO {wNG TwV dpacTnpioTATWV KAl TWV Ndong GUOEWG £p-
ywv Ba €xel eEeAixBei.

Kal n ZnTnon yia kTipia 6a €xel PeTaTonioTel, e HEYaAUTEPN
£€Upaocn oTnv €napkr oTéyaon kal AlyoTepn o€ ypageia Kai
EMNOPIKOUG XWPOUG.

©a eival unépoxo va Byoupe &ava £Ew yia eaynTod, aAAd npog
TO Napov ol EMNIAOYEG €ival paynTo o€ NAKETO, MaAyEipepa aTo
oniTi kar Ayovag yia Tnv Nikn!

10 Richard Saxon (€106 yévvnong 1942) ivai o "npeoBeutng”
Tou Hvwuévou BaoiAeiou yia Tnv avdntuén Twv ouoTnUaTwv
BIM (Building Information Modeling, MovTteAonoinon Karta-
okeuaoTikwv MAnpogopiawv). Eivar ApxiTektwv kai Moromnoi-
NUEVOC EUNEIPOYVWUWY, O 0M0IOC UE TNV NApoxn UNNPECIOV
oupBouAou yia To dounevo nepiBdArov. Suvepydobnke eni
OegIpd eTWV UE TNV BpeTavikn ETaipeia MeAeTtwv BDP (Building
Design Partnership), TnG onoiag diatéAeoe lNpoedpog (CEO)
Kard Tnv nepiodo 1996-2002. Eivai UEAOG TNC CUVTOVIOTIKNC
emiTponrig TnG Bperavikng ouadag epyaociac BIM kar peAog NG
EKTEAEDTIKNG EMITPONNCG YIa TIC ENIXEIPNOEIG SUAAOYIKNG QpE-
Agiag (CIC, UK Community Interest Companies) nou enidiw-
KOUV KaIvOTouieg. AlaTeAeae Mpoedpo¢ Tou BpeTavikoU ®opéa
Apxitektovwv (RIBA) karta tnv nepiodo 2007-2008. To 2001
Tou anoveunénke o TitTAoc CBE (Commander of the Order of
the British Empire, Aioikntng Tou AvwTtdTou TdyuadTtog TngG
BpeTavikng AUToKparopiag) yia TiG UNNPECIEG Tou oTnv Apxi-
TEKTOVIKI) KAl TNV Kataokeur).

(APXIMHAHZ, https://www.e-
archimedes.gr/latest/item/7522)

(C249-0)
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‘ETO1 Oa €ival To véo KTAPI0 TNG MevikngG Fpappa-
TEiag Ynodopmv

Aiyo Mio KOVTa oTn Ypappn ekkivnong Bpiokeral n uAonoinon
TOU VEou KTnpiou Tng Mevikng Mpapparteiac Ynodouwy Tou u-
noupyeiou Ynodopwyv otnv 0d6 Melpai®g 166 otnv ABrva, U-
aTepa anod Tnv npdo@aTn OAOKANPWGON TOU apPXITEKTOVIKOU
dlaywviopoU Tou £pyou, Nou €xel npounoAoyiopd 161,2 ekar.
eupw. To npwTo BpaBeio Tou €pyou, Uwoug 45.000 supw, a-
néonace To apyITEKTOVIKO ypageio ARSIS Architects, pe To
Economix.gr va napouaciadel oruepa opICUEVEG ANO TIG JAKE-
TEG TOU €pyou.

To kTApIO

H 13€a Tng uAonoinong Tou ev AOYW KTIPIAKoU OUYKPOTAMATOG
anoppeel and TNV avaykn OUYKEVTPWONG OAWV TwV unnpe-
oglwv TnG Mevikng Mpappareiag Ynodopwv Tou Ynoupyeiou Y-
nodouwv Kal METAPOPWV, NPOKEILEVOU va ENITEUXBEI aPevog
n €UpuBun AsIToupyia TwV UNNPECI®V, WE TNV GUEDN OUVEP-
Yyaocia Twv opyavikwv Povadwyv Kal Tou npoownikoU Kal ape-
TEPOU N €E0IKOVOUNON NOPWV Kal XpOvou.

>Konog Tou diaywviopoU €ival n avéyepan evog AEIToupyikou,
oUyXpPOVOoU KTIPIGKOU OUYKPOTRHATOG Nou Ba oTeydaoel TIG u-
nnpeoieg TnG Mevikng MpappaTteiag Ynodopwyv Tou YAoupyeiou
Ynodopwv kal MeTapopwv. SNUEPA, 0Ol UNNPETIEG TNG MEVIKNG
pappateiag Ynodopwy, Tou Ynoupyeiou Ynodouwv kal MeTa-
@opwv oTeyalovTal didonapTeg oTnv ABrva, o evoikialopeva
KTipia YE NpoBAnNUATIKn KTIpIoAoyikh dlappuBuion, Ta onoia
dev nAnpouv TIG npodiaypaEg nou BETel n noAiTeia yia epya-
aglakoug Xwpoug. EnimAgov, To KOOTOC TOU EVOIKiOU, TO KOOTOG
OUVTAPNONG Kal YEVIKA Ol ASITOUPYIKEG dANAVEG TWV KTIpiwyV
auTtwv, eniBaplvouv Tov NpoUnoAoyIouo Tou Ynoupyeiou kal
NEPAITEPW TOV KPATIKO NPOUNOAOYIOHO.

H peteykatdoraon Twv unnpeciov Tng Mevikng Mpappareiag
Ynodou®wv Tou Ynoupyeiou YNodopwyv kal MeTapopwv o€ €va
vEO KTiplo, nou Ba nAnpoi TI npodiaypageg evog aUyxXpovou

€pyaociakol Xwpou oXedlaouévou Pe agova Tn PEYIOTN evep-
yelakn andédoon kai Tn JikpdTePn duvaTr cuvTrpnon, 6a oup-
BAAel onuavTIKAa oTN MEiWON TWV ASITOUPYIK®V €EOBWV, oTnV
anaAAayn €§0dwv yia PIOOBWOEIG KTIpiwv, oTnv avaBaeuion
Tou gpyaciakoU nepiBaillovTog, otn npocBacn AMEA, otnv &-
E€aopaAion TNG UYIEIVAG Kal aopaAeiag Twv epyalopévwy, Kal
oTIG Eupwnaikég kal EOVIKEC oTpaTnYIKEG yia TNV €E0IKOVO-
pNnon evépyeiag Kai Peiwong Twv eknopnwv CO2 pe TNV Xpnon
TV M.M.M., dedopévng TNG YEITVIAONG TOU XWPOU HE TO
oTaBO PETPO «KEPAPEIKOG», PE TO OTABUO NAEKTPIKOU «KATW
NeTpdAwva», Ye To oTaBPo NpoaacTiakou «Poug» Kai TIC odl-
KEG OUYKOIVWVIEG TNG 0doU Melpalng.

To kTipIo Ba anoTeAeiTal and xwpoug dl0iknong- ypapeia, ap-
P10€aTpo, aiBouca NOAAANAWV XProEwWV, CUVESPIaKO KEVTPO,
aiBouoeg ouokéwewyv, BIBAIOBAKN, Pouosio TexvoAoyiag, e-
oTIaTOPIO, KUAIKeia, naidikd oTabud, 1aTpeio, XWPoug ap-
XEIWV, anoBnKeuTIKOUG XWPOUG, XWPoug H/M gykaTtaoTacewy
Kal undyEIouG XWPoug oTabueuonG.

To oikonedo sival eyBadou 8.770,23 T.4., BPIOKETAI EVTOG TWV
opiwv Tou Afupou TaUpou-MooxaTtou, ato O.T. 59A, eni TNG
odou Melpaiwg 166 kai gival 1d1okTnaiag Tou EAAnvikoU Anpo-
oiou. Znuepa oTo Xwpo orteyaleral To Kevtpikd EpyaaTrpio
Anpooiwv Epywv, nou anoTelei unnpeoia Tng Mevikng Mpap-
paTeiag Ynodopwy, Tou onoiou ol dpacTnplOTNTEC EXOUV Ene-
KTaBei og OAO TO 0IKONESO.

SUPPWVA HE TO KTIPIOAOYIKO NpOypaupa nou €xel ouvtaxoei
ano Tn AletBuvaon KTnplak®v YAodou®V, TO CUVOAIKO HEIKTO
€MBadOV TV XWPwWV nou Ba npénel va XwpoBeTnBolv oTnv
avwdoun €ival 19.815 T.y. Kal To cUVOAO TwV UNOYEIWV Xpn-
OEWV- EKTOG TWV XWPWV OTABPEUONG- gival 6.015 T..

SUVOAIKG, To KTiplo Ba e§unnpeTei Toug epyalopevoug Tng le-
VIKAG MpappaTeiag Ynodouwv Kal Ba SEXETAl Kal €vav onuav-
TIKO apIBO NOAIT®V, TOOO YIa TIG UNNpPETieg TnNG Mevikng Mpap-
paTeiag Ynodopwyv, 000 Kal yia TIG UNOAOINEG XPNOEIG.

To €pyo 6a uAonoinBei pe ZUunpa&n Anupociou kal IdIWTIKOU
Topéa (ZAIT) kai o IdiwTikdG ®opéag Supnpagng (IOZ) nou
0a eniAeyei Ba avaAaBel Tn peEAETN, XpnuaToddTnon, karta-
oKeun, ouvThpnon kai diaxeipion (QUAAgn, ao@diion) Twv
KTIPIOKWV €YKATAOTACEWY, YIA KA OpPIOHEVN XPOVIKH NEPiNdO,
onwg Ba opioel n AvaBeTouaa Apxr. Me Tnv oAokAnpwaon Tng
dlaywviaTikng diadikaaiag yia Tnv emihoyn 1P, n Aielbuvaon
KTnpiakwv Ynodopwv Tng levikng AletBuvong YOpauAikwv,
AIMEVIKWOV Kal KTnplak®v Ynodopwv 6a cuvayel Suppaon Zu-
pnpa&ng pe Avovupn Etaipeia Eidikou SkonoU (AEEZS), n o-
noia 6a ouoTaBei anod Tov IO Pe anoKAEIOTIKO OKOMO TNV U-
Aonoinon Tou £pyou.

(AnunTpng Aavog, 8 Anpidiou 2020,
https://www.economix.gr/2020/04/08/etsi-tha-ine-to-neo-
ktirio-tis-genikis-grammatias-ypodomon)
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Wuhan, China

AuTR n oxedov diaoTnuikn NoAn €ival n Wuhan, nou and ekei
Eekivnoav OAa. Aegite To BivTeo yia va kataAdpeTe Tnv ava-
nTu&n nou €xel n Kiva kal n6co niow £X&l APl OIKOVOUIKA
Tnv Apepikn kal Tnv Eupownn.

Wuhan, the sprawling capital of Central China’s Hubei prov-
ince, is a commercial center divided by the Yangtze and Han
rivers. The city contains many lakes and parks, including ex-
pansive, picturesque East Lake. Nearby, the Hubei Provincial
Museum displays relics from the Warring States period, in-
cluding the Marquis Yi of Zeng’s coffin and bronze musical
bells from his 5th-century B.C. tomb.
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https://www.facebook.com/george.vorreas/vid-
€0s/10157935652174277

o3

How can cities become more resilient?

Mike Woolgar, Water Strategy Director of WSP asks, does
our emphasis on efficiency in cities result in unintended re-
duced resilience?

Does our emphasis on efficiency in cities result in unintended
reduced resilience?

When I set out to write this blog, the world was a different
place. That was only four weeks ago but so much has hap-
pened since then. My original theme was to address how the
resilience and excellence of cities might be defined and how
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former US Army General, Omar Bradley, gives us some in-
sight into weaknesses in the armour. Now, I see the need to
discuss the difference between efficiency and resilience.

The OECD defines resilient cities as the result of four different
drivers: economy, governance, society, and environ-
ment. Given that history has shown an apparently unstop-
pable change from predominantly rural living to predomi-
nantly urban - as shown by UN data - we need to consider
how resilience can be achieved.

Of course, the many reasons why this has happened have
been researched and reported on almost since the beginnings
of the ancient Greek city state, but I will simplify this into
'economic opportunity'. People without title to land have
tended to migrate to the cities to earn money, seek their for-
tune, take a bite from the ‘big apple’.

And while only a very few get rich, undoubtedly urban living
has been one of the main drivers of economic growth since
the Industrial Revolution. Access to jobs, services, markets,
the growth of utilities and health services, housing and phys-
ical and financial trade are all concentrated at city nodes.

Cities have been likened to 'engines of growth' and like en-
gines, they need fuel and other inputs, whilst also hav-
ing wastes which need dealing with and require mainte-
nance. Cities also have inefficiencies in conversion of
'fuel' to 'value'.

Measuring city resilience

GOP growth rate
Unemployment

Mo of start-ups &business
failures

Age & gender of:

= amployed

o working population

Fopulation density

Accassabie green area lavel

« Communit = % Built up arsas
Public « % brownfield sites
. atio ants = 0% clizena near open space
» % new development

near franslt ocatlons

Making cities more efficient

In the recent past, work has begun on making the engine
more efficient — to improve output — and on reducing the im-
pacts of wastes - to reduce environmental, health and social
damage. Most cities have grown so fast that they are effec-
tively unplanned and so efforts have been made to impose
some order often after constructing a particular type of infra-
structure. Examples of this include improving internal
transport links, strengthening waste management, increas-
ing communications and IT connectivity, all of which are es-
sentially efficiency improvements.

But to what extent does efficiency translate to resilience? The

'fuels' that are needed for the city engine are multiple and
complex; human capital, raw and manufactured materials,
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energy sources, food, water and sewerage services, intellec-
tual capital, education and health systems, physical and
cyber security to name just a few.

Unforeseen lack of 'system slack’

The provision of these fuels, and the management of wastes,
maintenance of systems, and improved efficiencies, are de-
livered by a range of service providers from public and pri-
vate bodies with a range of objectives. While these organisa-
tions generally plan well at an individual level, there is obvi-
ously potential for a mismatch of levels of service reliability;
a difference of view as to what is critical and what is vulner-
able, and different time horizons for investment in mainte-
nance or capacity. All of this of which can lead to an unfore-
seen lack of 'system slack’, or headroom, in a city’s function.

Since there is no one entity co-ordinating all of this and en-
suring that weaknesses in supply chains, services, financial
and trade flows and utilities are operating both efficiently and
effectively within the context of emerging vulnerabilities, this
leaves real operating resilience somewhat in the wind. Effi-
ciency can support resilience, but it can also be the enemy in
certain circumstances. The logistics of running large and
growing cities are complex and apparently largely outsourced
to 'others'. One solution could be to build in @ mechanism for
oversight, perhaps learning from the 'war gaming' approach
used by the Army and some sectors — to assess how events
might unfold and how well the city system responds.

As General Omar Bradley is reported to have said: “Amateurs
talk strategy and tactics, professionals talk logistics”. Are our
logistical failings damaging our ability to manage our resili-
ence?

Mike Woolgar /Water Strategy Director, WSP, 14 April,
2020, https://www.ice.org.uk/news-and-insight/the-civil-
engineer/april-2020/how-can-cities-become-more-resilient)

@ D

Epic Engineering: Building the Brooklyn Bridge

It took 14 years, the modern equivalent of over $400 million,
nearly 6,000 kilometers of wire, and the life’'s work of three
members of the Roebling family to complete.
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https://www.facebook.com/TEDEducation/vid-
€0s/525613901676639/UzpfSTEW-
MDAwWMzY3NzY4MTgzNTpWSzoyMDc5NiMwNzg1NTE2MzQ2/
?multi permalinks=2079630785516346&n0-

tif id=1587537540151651&notif t=group activity
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15,000-tonne bridge in NE China rotates to po-
sition

Kinhwaiden
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g ] | A15,000-tonne cable-stalye'd Bricige rotated to
4 position in Shenyang, NE China, on Tuesday

A 15,000-tonne cable-stayed bridge successfully rotated to
its position in Shenyang, northeast China, on Tuesday night.
The 262.8-meter-long and 31-meter-wide main bridge ro-
tated 45 degrees counterclockwise to its targeted position in
about 80 minutes. Sitting over 10 railway lines, the bridge
has totally six lanes on two directions, connecting a main
road of Shenyang with a national highway.

http://www.xinhuanet.com/english/2020-
04/29/c 139017835.htm

(huaxia / XINHUANET, 2020-04-29, http://www.xin-
huanet.com/english/2020-04/29/c 139017835.htm)
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Disturbed Soil Properties and
Geotechnical Design, Second
Edition

Andrew Schofield and Stuart
Haigh

Disturbed Soil Properties and Ge-
otechnical Design, Second edition
describes the developments lead-
ing to the Original Cam Clay model, focusing on fundamentals
of the shearing of soil. The first edition explained and illus-
trated fallacies in past work of engineering geologists, and
laid groundwork for the understanding that should form the
basis of modern geotechnical design.

With the changing environment, and the increasing size of
construction projects, engineers now need a better under-
standing of ground behaviour to prevent future catastrophes
such as the 1976 Teton Dam failure shown on the cover. The
further additions in this book will help geotechnical engineers
acquire this knowledge.

Disturbed Soil Properties and Geotechnical Design, Second
edition:

e provides an outline of the energy-based Cam-clay ap-
proach that can predict geotechnical deformations

e illustrates further fallacies in commonly used c-¢ Cou-
lomb soil mechanics

e describes the use of centrifuge modelling in geotechnical
design, based on examples from the last four decades

Once armed with the simple concepts of wet/weepy and
dry/thirsty sides of the critical state line, readers will better
understand if soil will tend to contract or dilate in drained
shearing, and if pore pressures caused by undrained shearing
will be positive or negative.

Full of technical and personal insights, this is a rewarding
book that forces the rethinking of modern geotechnical engi-
neering. Much like the first edition, this book remains an in-
vitation for the unconverted to re-examine the basic under-
standing of soil behaviour, and for the converted to ensure
that the teaching, vocabulary and nomenclature used in de-
scribing strength models for soil, accurately reflect the un-
derlying concepts.

Book Review

"This 182-page book is a useful reference for anyone inter-
ested in or gaining knowledge of the development of critical-
state soil mechanics, a theory of plasticity which was ini-
tially jointly developed by Schofield in the 1950s.

Topics covered range from simple planar sliding of soil to

plastic design in geotechnical engineering. Historical cover-
age starts with Coulomb’s theory of strength, through Tay-
lor’s recognition that interlocking between grains provides a
component of strength, to Schofield’s work on the Cam clay
soil model and critical state concepts.

Many other seminal geotechnical engineering contributions
are discussed, critically reviewed and in some cases refuted.
Limitations of the Cam clay model with regard to anisotropy,
soil sensitivity and cyclic loading are acknowledged. The es-
tablishment and development of geotechnical centrifuge
model testing in the UK is included together with mobilisa-
ble strength design, where calculations of the deformation of
geotechnical systems are based on energy dissipation.”

Colin Rawlings Jacobs/High Speed Two, UK

(ICE Publishing, 22 November 2017)

Geotechnical Finite Element
Analysis

Andrew Lees

Geotechnical Finite Element Anal-
ysis provides the latest practical
guidance and comprehensive ex-
planations of applying finite ele-
ment analysis (FEA) in geotech-
nical design - from planning and analysis, determining how
the FEA relates to the design process and explaining the de-
cisions that need to be made at each stage through to vali-
dation of results and reporting.

Geotechnical Finite Element Analysis

This highly illustrated guide expands on the practical benefits
of FEA, such as the analysis of complex problems, overall in-
creased productivity and revenue, and explains the complex
theory behind the decisions that need to be made at each
stage of a project.

Geotechnical Finite Element Analysis:

e features as the first practical and internationally applica-
ble guidebook in this subject area

¢ includes detailed guidance on using FEA together with in-
ternational design codes

e clarifies the factors to consider when selecting from the
various constitutive models

e attests as a training aid, facilitated by complete worked
examples

e covers 160 competence statements from the COGAN
Competency Tracker maintained by NAFEMS.

Geotechnical Finite Element Analysis aims to combine essen-
tial learning material in one place. As a practical guide, text-
book, reference and training tool, it is aimed at practising
civil, structural and geotechnical engineers, and those under-
going training in geotechnical FEA and performing geotech-
nical FEA in design.

(ICE Publishing, 11 October 2016)
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Dams - Benefits and Disbene-
fits; Assets or Liabilities?

Edited by Andrew Pepper

Dams - Benefits and Disbenefits;
Assets or Liabilities?

This book contains the proceed-
ings of the 19th Biennial Confer-
ence of the British Dam Society,
Dams - Benefits or Disbenefits;
Assets or Liabilities?

Work to reservoirs and dams today covers far more than en-
gineering, and the papers in this book show how engineers
integrate their work with other disciplines to minimise the
adverse impacts of schemes that are essential to ensure the
safety of the public, while maximising other potential benefits
to society.

Anyone with a professional interest in dams and reservoirs,
such as dam owners, designers, or constructors, will find pa-
pers of direct relevance to them.

In addition to papers on dam construction and modifications,
there are papers on the discontinuance of existing reservoirs,
with the many engineering and environmental factors that
have to be taken into account. The need to provide and ex-
ercise drawdown capability, while mitigating any adverse en-
vironmental impacts, is another area of increasing interest
that is covered by several papers.

(ICE Publishing, 22 August 2016)

ce | textbooks

Core Concepts of Geotech-
nical Engineering

Sanjay Kumar Shukla

Core Concepts of Geotechnical
Engineering is a practical intro-
duction for students to the analy-
sis, design, construction, mainte-
nance and renovation of geotech-
nical structures. It presents the key principles of engineering
geotechnical structures beginning with shallow and deep
foundations and retaining structures through to slopes, em-
bankments, earth dams, machine foundations, buried struc-
tures and tunnels. The book guides the students through the
analysis of soils and rocks, site investigation and ground im-
provement techniques as well as exploring the geotechnical
structures with geosynthetics.

Produced by the Institution of Civil Engineers, ICE Textbooks
offer clear, concise and practical information on the major
principles of civil and structural engineering. They are an in-
dispensable companion to undergraduate audiences, provid-
ing students with:

e A comprehensive introduction to core engineering subjects
¢ Real-life case studies and worked examples

e Key learning aims, revision points and chapter summaries
e Further reading suggestions
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(ICE Publishing, 11 June 2015)

Cowe Principles of Soll Medhanics

Core Principles of Soil Me-
chanics

Sanjay Kumar Shukla

Core Principles of Soil Mechanics
is a practical guide to the key con-
cepts and latest developments in
the field of soil mechanics. It ex-
plores the physical properties of
soils and the behaviour of soil
masses subjected to loads, as well as soil phases, classifica-
tion and characteristics, stresses and fluid flow, consolida-
tion, compressibility and compaction, shear strength, lateral
earth pressure, slope stability and bearing capacity. These
core principles can be applied to soil-like materials, such as
coal ashes and mine tailings, and are explored using real-life
scenarios and worked examples.

Produced by the Institution of Civil Engineers, ICE Textbooks
offer clear, concise and practical information on the major
principles of civil and structural engineering. They are an in-
dispensable companion to undergraduate audiences, provid-
ing students with:

e A comprehensive introduction to core engineering sub-
jects

e Real-life case studies and worked examples

e Practice questions, exercises and supplementary online
solutions available at: www.icetextbooks.com

e Key learning aims, revision points and chapter summaries

e Further reading suggestions

(ICE Publishing, 22 May 2014)

ICE Specification for Piling
and Embedded Retaining
Walls, Third edition

|

Pl Institution of Civil Engineers
and fenbodded Beuineg Wak

o The ICE Specification for Piling

i . and Embedded Retaining Walls
(SPERWall) is the UK'’s pre-emi-
nent technical specification for
piling and embedded walling works, either on land or near to
shore.

The existence of an agreed way of executing piling works
helps to reduce disputes on site and enables consultants to
design more economically by having confidence in how the
site works will be carried out. This edition has been updated
to reflect the latest piling techniques and procurement meth-
ods used in the geotechnical sector, as well as revisions to
the Eurocodes, British Standards and CIRIA guides.

This document has been designed for use with common prac-
tices, but is not intended to inhibit innovation. Novel solutions
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can be used with this specification provided that additional
clauses are included in the project specification which will en-
sure that the final product is constructed in accordance with
the design requirements.

ICE Specification for Piling and Embedded Retaining Walls:

¢ includes new sections on micropiling and helical piling as
well as guidance on the use of polymer fluids for excava-
tion support

e ensures tolerances are better understood for the various
techniques

e provides further guidance on concrete specification and
testing

This edition retains the three-part approach of the second
edition. Part A is an introduction to the essential concepts
necessary to procure a piling or retaining wall contract. Part
B is the specification and is still the only part of this document
intended for incorporation in contracts. Part C provides guid-
ance for use of the specification and essential background
information for specifiers and contractors alike.

This specification has been one of the most popular of ICE's
standard specifications and has been fundamental in raising
piling standards in the UK, as well as where it has been ap-
plied around the world.

(ICE Publishing, 20 December 2016)

Wireless Sensor Networks for
Civil Infrastructure Monitor-
ing: A best practice guide

David Rodenas-Herraiz,
Kenichi Soga, Paul Fidler and
Nicholas de Battista

| Wireless Sensor Networks for Civil
| Infrastructure Monitaring

Wireless Sensor Networks for
Civil Infrastructure Monitoring
provides expert guidance on the
selection and use of wireless sensor network (WSN) technol-
ogy for structural monitoring of both existing infrastructure
and new construction projects. The purpose of this guide is
to consolidate a generic methodology for the design and im-
plementation of WSNs for monitoring civil engineering infra-
structure, coupled with best practice for data management
and information valuation.

Wireless Sensor Networks for Civil Infrastructure Monitoring:

e aims to address a wide range of monitoring objectives,
including monitoring undertaken in support of construc-
tion work, in response to specific problems identified dur-
ing inspections, long-term monitoring over the whole life
of an asset and for research purposes

e intends to assist stakeholders in the identification of the
key performance criteria for a monitoring system

e includes highly illustrated real-world case studies

e contains a detailed reference list for further reading on
specific topics.

Part of a series of best practice guides written by experts at
the Cambridge Centre for Smart Infrastructure and Construc-
tion (CSIC), this book provides valuable information which
will be useful to a range of stakeholders involved in the man-
agement of infrastructure assets.
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(ICE Publishing, 22 July 2016)

Distributed Fibre Optic Strain
Sensing for Monitoring Civil
Infrastructure: A Practical
Guide

C Kechavarzi, K Soga, N de
Battista, L Pelecanos, M
Elshafie, RJ Mair

Distributed Fibre Optic Strain Sensing
| for Monitoring Civil Infrastructure

!

Distributed Fibre Optic Strain
Sensing for Monitoring Civil Infra-
structure offers comprehensive guidance in the current de-
velopments of distributed optical fibre sensing applied to the
field of civil engineering. The book discusses the concepts and
practice of fibre optic monitoring of infrastructure and con-
struction within the underground and geotechnical industry
through real-life case studies in tunnel and pile monitoring,
diaphragm-walls and slopes and embankments. Smart mon-
itoring for performance-based design is increasingly being
recognised as an essential tool for improving construction
processes, delivering efficiency and reducing over-specifica-
tion.

Distributed Fibre Optic Strain Sensing for Monitoring Civil In-
frastructure:

e provides in-depth knowledge of Brillouin sensing, includ-
ing DFOSS and BOTDR/A

¢ includes highly illustrated real-world case studies

e explores an innovative, economic and effective solution
to performance monitoring

e discusses practical considerations such as cable types,
methods of attachment, cable handling and installation
planning and testing.

Written by experts at the Cambridge Centre for Smart Infra-
structure and Construction (CSIC), this book highlights the
main issues and offers guidance on how to correctly and ef-
ficiently determine the specifications for a distributed strain
sensing system, examines fibre optic data analysis, the con-
version to engineering parameters and how to interpret re-
sults.

(ICE Publishing, 06 September 2016)

Effective Site Investigation

Effective Site Investigation

Site Investigation Steering
Group

Effective Site Investigation pro-
vides an introductory guide to ac-
cepted best practice for site in-
vestigations, both for construc-
tion professionals such as civil
and structural engineers, builders and architects, and for
their clients. It has been prepared by the Site Investigation
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Steering Group, a multidisciplinary body representing those
professional institutions, learned societies, trade organisa-
tions and government agencies involved or affected by site
investigations.

The second edition represents a major revision and extension
of the series with the aim of bringing together the whole site
investigation industry and is intended for general application
to all ground investigation work.

This is the second book published in the bestselling Site In-
vestigation in Construction series. Also available: UK Specifi-
cation for Ground Investigation.

(ICE Publishing, 26 April 2013)
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HAEKTPONIKA
NMEPIOAIKA

1 ISSMGE

—  ISSMGE Bulletin

Volume 14, Issue 2
April 2020

14-issue-2-april-2020

KukAo@opnoe To Volume 14, Issue 2 Tou ISSMGE Bulletin (A-
npiAiou 2020) pe Ta NApaAkaTw NEPIEXOHEVA:

e President’s message

e Research highlights

e Message from Board-level committee: Corporate Associ-
ates Presidential Group (CAPG)

e Conference reports
- 16th Asian Conference of Soil Mechanics and Geotech-
nical Engineering, Taiwan
- International Conference on Geotechnical Engineering,
Iraq

e Hot News - ISSMGE Bright Spark Award

e ISSMGE Foundation reports

e Event Diary

e Corporate Associates

e Foundation Donors

@ D

International Journallof Geoengineering Case Histories

loutral of the International Socety far 561l Mechanics and Geotechnical Engineering

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

www.geocasehistoriesjournal.org/pub/is-

sue/view/44

OAokAnpwBnke To Volume 5, Issue 2, Tou International Jour-
nal of Geoengineering Case Histories pe Ta napakdtw nepie-
XOMEVa:

e Electrical Resistivity at Internal Erosion Locations in Lev-
ees, Stacey Tucker-Kulesza, Cassandra Rutherford,

Michelle Bernhardt-Barry

e Forensic Analysis of Levee Failures: The Breitenhagen
Case, Job J. Kool, Willem Kanning, Torsten Heyer, Cristina
Jommi, Sebastiaan N. Jonkman

e Geotechnical Observations of Dams Failed During the
2015 Historic Flooding in South Carolina, Inthuorn
Sasanakul, Sarah L. Gassman, Charles E. Pierce, William

Ovalle-Villamil, Ryan Starcher, Emad Gheibi, Mostaqur
Rahman

e Infiltration Study for Deep Foundations in Ephemeral
Streams, Naresh C. Samtani

(C249-0)

International Society for Rock M
and Rock Engineering

ISRM

www.isrm.net/adm/newslet-
ter/ver html.php?id newsletter=186

KukAo@popnoe To Teuxocg 49, MapTiou 2020 Tou Newsletter Tng
ISRM pe Ta napakaTw neplexopeva:

e Message from the President

e EUROCK 2020 postponed to October 2020

e 29th ISRM online lecture by Prof. Francois Malan
e A tribute to Pierre Habib

e In remembrance of Ove Stephansson

e In memory of Fernando de Mello Mendes

e 11th Asian Rock Mechanics Symposium, China, post-
oned to 2021

e 5th Symposium of the Macedonian Association for Ge-
otechnics postponed to October 2020

e IX Brazilian Rock Mechanics Symposium postponed to
2021

e XIII International Symposium on Landslides, Colombia,
postponed to February 2021

e ISRM Sponsored Conferences

o3 D

International Geosynthetics Society

KukAho@popnoe To IGS Newsletter Tng International Geosyn-
thetics Society pe Ta napakdtw nepiexodpeva:

IGS NEWSLETTER - April 2020

Helping the world understand the appropriate value and use
of geosynthetics

https://www.geosyntheticssociety.org/newsletters

e GeoAmericas 2020 Postponed to October - A message
from our President, Chungsik Yoo READ MORE

e Announcement of Candidates for IGS Council: Term 2020
to 2024 READ MORE
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e IGS Launches New Publication - Chapter Chat READ
MORE

e Sustainability Focus At EuroGeo 7 READ MORE

e Speaker Line-Up Announced for UK Chapter Symposium
READ MORE

e Development of Geosynthetics Practice in Egypt _READ
MORE

e Sponsorship Packages Still Available For EuroGeo 7 READ
MORE

e Engaging Young Engineers In South Africa READ MORE

e 2020 IGS Membership Renewals READ MORE

e Chapters: Don't forget to submit your 2019 Chapter Re-
port! READ MORE

e Calendar of Events

READ MORE AT GEOSYNTHETICSSOCIETY.ORG

GEOSYNTHETICS
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www.icevirtuallibrary.com/toc/jgein/27/2

KukAo@opnoe 1o TeUxog 2 Tou Topou 27 (Anpidiou 2020) Tou
Geosynthetics International Tng International Geosynthetics
Society pe Ta NapakaTw NEPIEXOPEVA:

Foreword
Foreword to special issue on geosynthetic-reinforced pile-

supported embankments, R. J. Bathurst, J. P. Giroud, 27(2),
pp. 110

Introduction

Introduction to Special Issue on Geosynthetic-reinforced pile-
supported embankments, S.J.M. van Eekelen, J. Han, 27(2),

pp. 111

Papers

Geosynthetic-reinforced pile-supported embankments: state
of the art, S. J. M. van Eekelen, J. Han, 27(2), pp. 112-141

Long term measurements in the Woerden geosynthetic-rein-
forced pile-supported embankment, S. J. M. van Eekelen, A.
A. M. Venmans, A. Bezuijen, A. F. van Tol, 27(2), pp. 142-
156

3D modeling of geosynthetic-reinforced pile-supported em-
bankment under cyclic loading, H. V. Pham, D. Dias, A. Dud-
chenko, 27(2), pp. 157-169

Centrifuge model studies on the settlement response of geo-
synthetic piled embankments, B. Reshma, K. Rajagopal, B.
V. S. Viswanadham, 27(2), pp. 170-181

Analysis of unreinforced and reinforced shallow piled em-
bankments under cyclic loading, K. Aqoub, M. Mohamed, T.
Sheehan, 27(2), pp. 182-199
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Effectiveness of geosynthetic reinforcement for load transfer
in column-supported embankments, M. McGuire, J. Sloan, G.
Filz, 27(2), pp. 200-218

Deformations in trapdoor tests and piled embankments, R.
Rui, Y. X. Zhai, J. Han, S. J. M. van Eekelen, C. Chen, 27(2),
pp. 219-235

Geolexliles
_ and
Geomenbranes

www.sciencedirect.com/journal/geotextiles-and-ge-

omembranes/vol/48/issue/2

KukAopopnoe To Teuxog 2 Tou Topou 48 (deBpouapiou 2020)
Tou Geotextiles and Geomembranes Tng International Geo-
synthetics Society pe Ta napakdtw nepiexopeva:

Special issue on Geosynthetics for Hydraulic and Envi-
ronmental Applications

Editorial Board

Special issue “Geosynthetics for hydraulic and environmental
applications”, C.S. Yoo, Bumjoo Kim, Page 129

Lifetime assessment of exposed PVC-P geomembranes in-
stalled on Italian dams, D. Cazzuffi, D. Gioffre, Pages 130-
136

Geosynthetic clay liners: Perceptions and misconceptions, R.
Kerry Rowe, Pages 137-156

Analyses and design of steep slope with GeoBarrier system
(GBS) under heavy rainfall, Harianto Rahardjo, Yongmin Kim,
Nurly Gofar, Alfrendo Satyanaga, Pages 157-169

Predicting the depletion of antioxidants in high density poly-
ethylene (HDPE) under sunlight using the reciprocity law,
Siavash Vahidi, Grace Hsuan, Adel EISafty, Pages 170-175

Determination of geomembrane — protective geotextile fric-
tion angle: An insight into the shear rate effect, Guillaume
Stoltz, Sylvie Nicaise, Guillaume Veylon, Daniel Poulain,
Pages 176-189

Seismic performance and numerical simulation of earth-fill
dam with geosynthetic clay liner in shaking table test,
Kyungbeom Jeong, Satoru Shibuya, Toshinori Kawabata,
Yutaka Sawada, Hiroshi Nakazawa, Pages 190-197

Damage to geomembrane liners from tire derived aggregate,
B.A. Marcotte, I.R. Fleming, Pages 198-209

Modelling of hydraulic deterioration of geotextile filter in tun-
nel drainage system, Kang-Hyun Kim, No-Hyeon Park, Ho-
Jong Kim, Jong-Ho Shin, Pages 210-219
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