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APOPA

Reducing energy consumption with innovative
solutions: is the answer beneath our feet?

In a constantly developing world, with a rising population and
technological developments, we need energy. Energy and
environmental problems are closely related since it is nearly
impossible to produce, transport, or consume energy without
significant environmental impact.

European energy consumption escalates annually, with build-
ings responsible for half of the total usage. Residential sec-
tors heavily rely on energy for space heating, cooling, and
hot water, contributing up to 80% of consumption according
to the latest figures from Eurostat.

In a climate change emergency, it is crucial to develop local
and affordable low-carbon energy sources with low environ-
mental impact. When electricity gets cleaner, switching to su-
per-efficient ground source heat pumps for heating and cool-
ing can help cut down on using non-renewable energy and
lower CO2 emissions.

Energy consumption in EU households

LIGHTING AND
FLECTRICAL
SPACE HEATING WATER HEATING APPLANCES COONNG OTHER USES SPACE COOLING
\ L '

810

64.4% 14.5% 13.6% 6.0% 1.1% 0.5%

urostatim
Source:_Eurostat

However, high capital investment costs and installation time
remain significant barriers to uptake. Despite the enormous
potential, geothermal energy systems see fewer installations
compared with other renewables. Since the 1980s, the de-
velopment of Energy Geostructures (EGs) has allowed shal-
low geothermal energy (SGE) to be exploited from structural
concrete elements in contact with the ground (e.g., piles
foundations, retaining walls, tunnels) by integrating heat ex-
changer pipes into them.

Energy Geostructures represents a promising innovation in
the realm of sustainable energy solutions. These structures
integrate ground heat exchange systems within various
ground-contact infrastructures, such as retaining walls, piles,
tunnels, and other buried structures. By leveraging the stable
thermal properties of the earth, EGs offers an efficient means
of heating and cooling buildings, reducing energy consump-
tion, and mitigating environmental impact.

One of the key advantages of EGs lies in their ability to tap
into the Earth’s natural thermal energy, providing a renewa-
ble and low-carbon alternative to conventional heating and
cooling systems. By circulating fluid through embedded pipes
within the structures, heat exchange with the surrounding
ground occurs, allowing for efficient temperature regulation
of buildings above.

Despite their considerable potential, EGs face several chal-
lenges that hinder their widespread adoption and implemen-
tation at a large scale. One of the primary technical chal-
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lenges involves the design and optimisation of these struc-
tures to ensure optimal heat exchange efficiency while main-
taining structural integrity. Achieving the right balance be-
tween thermal performance and structural stability requires
sophisticated engineering and modeling techniques, as well
as careful consideration of site-specific conditions and con-
straints.

Another technical challenge is the integration of EGs with ex-
isting building and infrastructure projects. Retrofitting older
structures to incorporate these systems can be complex and
costly, requiring coordination among various stakeholders
and disciplines.

There is a need for understanding among developers, con-
tractors, and policymakers regarding the benefits and feasi-
bility of these systems. Overcoming misconceptions and pro-
moting education and training initiatives are essential for fos-
tering greater acceptance and uptake within the construction
industry. The lack of political awareness and promotion ac-
tivities creates another barrier to strategic investments for
EGS at the city scale, calling for a European network.

Introducing FOLIAGE COST Action

To address the identified challenges, the European network
for Fostering Large-scale Implementation of Energy Geo-
structure (FOLIAGE) is a new European network of research-
ers and engineers, all experts in thermal energy efficiency,
geological engineering, and geotechnical engineering. This
collaborative network currently gathers 155 researchers,
from 32 countries intending to develop collective understand-
ing, share techniques, facilities, and data, and work jointly in
disseminating the obtained results across the EU.

“Foliage is a highly dynamic network in which we bring to-
gether stakeholders with different backgrounds and skills to
promote the use of Energy Geostructures in civil engineering
projects, whether as part of new construction or within the
context of retrofitting. We aim to overcome the scientific bar-
riers that hinder the promotion of this technology by acting
on the increase of knowledge at different levels: technologi-
cal issues regarding mechanical and energy design, imple-
mentation, and finally the socio-economic issues including fi-
nancial and life cycle analysis.

Prof. Hussein Mroueh, Chair of FOLIAGE

FOLIAGE COST Action is collecting all needed information to
reduce these barriers and foster development by creating a
multi-disciplinary network between the different stakeholders
(local authorities, communities, developers, designers, aca-
demics, contractors, ...).

“We are committed to transferring knowledge to young peo-
ple and innovators who will be the decision-makers and
builders of the future. We are implementing these principles
and concepts for the benefit of our university community, as
part of a full-scale demonstrator, with three main objectives:
demonstrate the effectiveness of the technology,; stimulate
research in geothermal energies, and re-design our pedagog-
ical provisions” adds Prof. Hussein Mroueg.

Energy Geostructures represent a promising track for achiev-
ing energy efficiency, sustainability, and resilience in the built
environment. By collaborating across disciplines and sectors
and investing in research, innovation, and policy support, FO-
LIAGE COST Action aims to unlock the transformative power
of EGs and accelerate the transition to a more sustainable
future.

Additional information

View the Action webpage
View the Network website

Eurostat Energy consumption data
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April 1886: the Brunkebergs tunnel

A dry air refrigerator rescued efforts to build a tunnel
connecting two parts of Stockholm

In 1886 the most populous part of Stockholm was situated
on the north shore of Lake Mélaren and divided into two dis-
tricts (Norrmalm and Ostermalm) by an elevated ridge of
stones and gravel.

Unsurprisingly, the ridge was an impediment to traffic and in
1886 The Engineer published a report on work to resolve the
issue.

According to our coverage, an officer in the Swedish Royal
Engineers, a certain Captain Knut Lindmark, had applied to
the municipality of Stockholm to construct a tunnel so that
pedestrians could pass through the hill for a fee of two 6re.

As part of the deal, Captain Knut would pocket the takings
for 50 years, after which the Brunkebergs tunnel would be
returned to the city.

“This application was strongly opposed, not only by the own-
ers of adjacent houses, but by engineers who stated that
driving a tunnel through loose stones and gravel...would nec-
essarily cause great subsidence...and, consequently, damage
to the buildings above,” said The Engineer. “The municipality,
however, considering the great benefit that would result from
the realisation of the project, granted the concession and in
the summer of 1884 the works commenced.”

The tunnel is 758 feet long, 12 feet eight inches high, and
has a width of 13 feet two inches. The works were com-
menced from the eastern end by driving a heading at the
bottom level, which was straightforward as the heading path
was entirely granite and blasted by dynamite.

“The enlargement of the heading, however, caused consider-
able trouble because the crown of the tunnel in several in-
stances passed into fine sand lying close to the rock,” said
The Engineer. “At such places explosives could not be used.”

The driving of the tunnel from the west end introduced diffi-
culties of a more serious nature, because the ground to be
pierced consisted entirely of coarse gravel, intermixed with
large stones and a small quantity of wet clay.

Fifty feet from the mouth, the tunnel passed between two
five storey houses built and the distance between them was
so small that the sidewalls of the tunnel had to be constructed
right under their foundations, which extended down to within
10 feet of the top of the arch.

“The foundations of those houses could not in this case have
been brought down to the bottom of the tunnel by under-
pinning - partly on account of the great depth, but chiefly
from the loose nature of the ground,” said The Engineer.

An iron wall of plates, 12 inches square, was made to place
against the face of the tunnel as the excavation advanced.

“Notwithstanding these precautions, the results were not sat-
isfactory,” continued our reporter. “It was found that the
gravel, on account of the water and clay it contained, had no
cohesion whatsoever, and would pass freely through even a
very small opening. The consequence was that a subsidence
took place in the ground above; and the excavations had not
advanced more than 40 feet when the works had to be
stopped.”

To overcome this, Captain Lindmark decided to freeze the
earth before making the excavation by means of cold air, and
for this he obtained a ‘Lightfoot’ dry air refrigerator capable
of delivering about 25,000 cubic feet of cold air per hour.

TA NEA THZ EEEEIM - Ap. 186 — AMNPIAIOZ 2024

280 - THE ENGINEE R Arniy 9, 1886

TUNNEL FOR FOOT PASSENGERS, STOCKHOLM.

CATTATY LISDMARK, ENGINEEIL
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Page 1 of the original article

The inner part of the tunnel was formed into a freezing cham-
ber by means of a partition wall made of double planking
filled in with charcoal.

By running the refrigerator continuously for 60 hours the
gravel inside the freezing chamber was frozen into a solid
mass to a depth varying from five feet near the bottom of the
tunnel to one foot near the top.

“The work was now proceeded with as before, in sections of
five foot, the excavation commencing at the top, and the iron
wall being built up from above downwards as fast as possi-
ble,” said The Engineer. “The great difference was that now
the whole mass of gravel and stones was solid; indeed, for
some eight feet or nine feet from the bottom the iron wall
was dispensed with, the gravel forming such a hard and com-
pact mass that it had to be cut away with special tools.”

The machine - run on average for 10 to 12 hours - delivered
the air at a temperature of 67 degrees below zero Fahrenheit,
‘and worked admirably all the time without a single hitch or
stoppage of any description.’

The temperature in the freezing chamber was generally from
six degrees to 15 degrees below zero Fahrenheit after 10 or
12 hours working, but it soon rose to freezing point when the
workmen commenced their operations inside.

After two sections had been excavated, the partition wall was
removed forward, and the contents of the freezing chamber
varied from 3000 to 6000 cubic feet.

About 80 feet of the tunnel was driven by the aid of the Light-
foot refrigerator ‘with perfect success’.
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amounts to about £14,000 pounds, and to pay 10 per cent

ing inc

“The total cost of the undertak

on this sum, after clearing the working expenses, will require
that 4400 persons should pass through it every day,” con-

cluded The Engineer.

.co.uk/content/archive/april-1886-

ineer

//www.theeng
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the-brunkebergs-tunnel
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NEA AINO TIz
EAAHNIKEZ KAI
AIEONEIz
FEEQTEXNIKEZ ENQZEI2

MoAuTexVIKR ZX0An
TunRHa NoAImikov Mnxaviko®v
EpyaoTnpio FewTeXVIKAG MnXavikng
EpyaoTtipio Mlewdaiciag kai
FrewdaiTikov EQpapuoywv
Exknaideutikn Ek3poun

To EpyaoTnpio MewTeXVIKNG Mnxavikng kal To EpyaaTnpio le-
wdaiciag kal Fewdaimikwv EQappoywv Tou TURHATog MoAITI-
KoV Mnxavik®v Tou MavenioTnuiou MaTpwv opyavwaoav yia
TOUG QOITNTEG TOU 4° Kkal 5% €Toug Tng KateuBuvong upa-
Buvong «lewTexVvikn pnxavikn- ‘Epya unodopng» eknaideu-
TIKA €kdpoWN OTIG 25-26 AnpiAiou 2024 og Ueyala €pya uno-
J0MNG TNG AUTIKNG EAANGDAG.

O1 QoITNTEG Kal Ta PEAN Twv dUo egpyaoTtnpinv (AAEEavdpog
@eoxapng, KwvaravTivog Owudg, STaupoUAa KovTog, XpioTo-
@opog MNannacg, NavayiwTng MeAékng kal BaciAng XpioTonou-
AOG) EMIOKEPTAKAV TNV NpWTN HEPA TO UNO KATAOKEUR OU-
oTNUa avtAnoloTayieuong aTnv nepioxr TnG Ap@IAoxiag kai Tn
deUTepn PEPA TO USPONAEKTPIKO PpAayla Tou MeTooBiTikou. Ol
POITNTEG MAg €ixav TNV gukaipia va €EoikeiwBoUV PE TNV Ka-
TAoKeUn d1aPOpwV YEWTEXVIK®OV €pywv: dUO Qpayuadra, on-
payyeg, noAAanAég avTioTnpi&eig, Badid gppéata avanaiong,
BaBi€g ekOKAMEG Kal €va UNOYEIo OTABUO NAPAywWYng evep-
veiag!

EuxapioToUpe Bepud TIG €Taipeieg TEPNA S.A., TERNA EN-
ERGY, Tn Geosysta kai Tn AEH, kai Toug k. Bpayko, MNanadn-
unTpiou, STeiakakn, AgBevtakn, NTaAla kal AnunTpiou yia T
@IAoEevia kal Tn d1d6gar Toug va Eevayrnoouv TouG POITNTEG
Hag oTa uno KATaoKeun £€pya Touc. H eknaideuTikn ekdpoun
npayuaronoinénke Pe TNV UNooTnpPIEN Tou K. Toatoavigpou.

STaupoUAa KovToé
AvanAnpwTpia Kaénynrpia,
TunApa MoAiTikwv Mnxavikov MavenioTnuiou Matpwv

3

AHMONPITEIO
NANEMIETHMIO
OPAKHL

MoAuTtexVvikn ZxX0oAn
TunApa NoAITik®v Mnxavik®v
Topéag FewTeXVIKAG MNXavikng
ExknaideuTikn Ekdpopn

Me xapd avakoIVWVOUE OTI N 4-fUEPN EKNAISEUTIKN £KSpon
(24-27/4/2024) Tou Topéa MewTeXVIKAG Mnxavikng Tou Tun-
paTtog MoAITikwv Mnxavikwv Tou A.M.0. pdAIg oAokAnpwOnKe!

KaTtd Tnv didpkeia TnG ekdpounG eNICKEPORKape kal Eevayn-
Onkape oTa NapakdTw TEXVIKA £pya:

1. Zta MetaA\eia OAupmiadag (Hellas Gold S.A.), 6nou napa-
KOAOUBNOaNE Yia YEVIKN NApouciaon TwV £YKATAOTACEWY, &-
nIoKeQONKape To epaypa TEAUaTwV «KokkivOAaka» Kal na-
pakoAouBnoape pia eMITONoU €nideiEn PE Toug unepolyxpo-
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https://www.linkedin.com/company/hellas-gold-s-a-/

VOUG MNPOCOHOINTEC Epyacinv dIAvoiENg onpdyywv Kal nupo-
npoaoTaciag Tou KEVTPOU eknaideuongc.

2. 210 gpyoTd&io TnGg GEK TERNA Group of Companies oTn

©egoalovikn, 6nou napakoAoubnaoaye eNITONOU EpYAcieg Ka-
TAOKEUNG &yXuTou dla@payparikoU Toixou avTioTAPIENG Kal &-
vNUepwOAKape yia Ta aTtoixeia kai Tn 81adikacia KATAOKEUNG
Tou €pyou (GEK TERNA Group of Companies, GEOGNOSI
s.a.).

3. 210 epyoTa&io Mnyaditoag Tng GEK TERNA Group of
Companies, OMNou evnUePWONKAWE yia TIG €pyacieg KaTa-
OKEUNG UYNA®V OPUYHATWV KAl Ta YETPA €ViOXUONG KAl ano-
oTpayylong nou AauppavovTail, e anokopUQwpa Tnv €€ ano-
OTACEWG NapakoAouBnaon eAeyxOHEVNG avaTiva&ng yia EKoka-
®n / 81auopPwaon Npavoug.

4. =710 gpyoTa&io TnG KAeiooUpag Tou AKTOR SA, 6mnou nepin-
yneénkaue otnv KUpIa orpayya kai aTn ornpayya diapuyng, ev-
nUeEpwONKaPe yia Ta oTolxeEid Tou €pyou kal Tnv diadika-
oia/oTadia KaTAOKEUNG TOUG KAl NapakoAouBrioape Tnv eEENI-
&N TWV €PYaciov Npoowpivig unooTnpiEng kal Npoxwpnong
ME eAeyXOMEVEC avaTIVAEEIG, eV UNAPEaE Kal auTrnkKool Nap-
TUpEG avaTiva&ng oTn onpayya diapuyng.

5. 210 onnAaio Apakou otnv KaoTopid, €va OJoppOo PUCIKO
pvnueio pe 131aiTepo eviIaPEPOV WG NPOC TIG TEXVIKEG NAPEU-
Baoceig atnv Bpaxopala Tou onnAaiou (HETPa UNOCTAPIENG Kal
npooRacng) Nou To €XOUV KATACTHOEl TOUPIOTIKO a&loBeato
ano To 2009.

Last but not least: n ekdpour) OAOKANPWONKE HE HIA MOAITI-
OTIKOU XapakTnpa e€niokeywn oToug BadiAikoUg TAQoug Tng
Bepyivag (Aly€g), oto Néo Mouaeio kal oTo AVAKTOPO Twv Al-
ywv, Tou ®iAinnou Tou B’, nou avol&e yia To KoIvo aTnv apxn
TOoU 2024!

O1 @oITNTEG Kal ol cuvodoi kabnynTeg (Nikos Klimis, Ioannis

Markou, Manos Rovithis, Pavlos Asteriou, Theofilos
Tzevelekis) ek@paloupe TIG BEPUEG PAG EUXAPIOTIEG MPOG TOUG
01K0deoNOTEG TWV gpyoTagiwv nou enioke@Onkape Hellas Gold
S.A., GEK TERNA Group of Companies, AKTOR SA kai To npo-
ownikd TOUG MOU pag unodexbnke kal pag &evaynoe.
Eniong, suxapioTolpue Bepud Toug xopnyoug pag GeoTerra ,
GEOGNOSI s.a., Edafomichaniki S.A. kai NAMA Consulting
Engineers and Planners SA , n ouvdpoun Twv onoiwv unnpge
KATaAUTIKN yia TNV uAonoinan Tng ekdpopng!

Kaényntrg Nikog KAfung

o3

i % s‘ Greece

AyannTég kal ayannToi ouvasdeAgol,

O EAANnVIKOG 20vdeopoG MNewouvOeTik®V YAik®v (IGS
Greece) 0g ouvepyacia kal e TNV unooTnpiEn Tng Interna-
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https://www.linkedin.com/company/gek-terna/
https://www.linkedin.com/company/gek-terna/
https://www.linkedin.com/company/geognosi-s.a./
https://www.linkedin.com/company/geognosi-s.a./
https://www.linkedin.com/company/gek-terna/
https://www.linkedin.com/company/gek-terna/
https://www.linkedin.com/company/aktor-sa/
https://www.linkedin.com/in/ACoAABJFIP8BzG1w2HeVi6G8FXoib2Hi1tlIUOs
https://www.linkedin.com/in/ACoAABYgdL4Bl1YeMm955XyxO3zRGqyhS0RYBCc
https://www.linkedin.com/in/ACoAABYgdL4Bl1YeMm955XyxO3zRGqyhS0RYBCc
https://www.linkedin.com/in/ACoAAAi4az4BrNMK8kmmjntVUvXl7LHOmt3m3dc
https://www.linkedin.com/in/ACoAAAoXkzMBI2j4XOMWBKji9gBRhHqn6xYeyqs
https://www.linkedin.com/in/ACoAABJs_cEB6pFGgScAnCZXSDWPgaE0CroUxEI
https://www.linkedin.com/in/ACoAABJs_cEB6pFGgScAnCZXSDWPgaE0CroUxEI
https://www.linkedin.com/company/hellas-gold-s-a-/
https://www.linkedin.com/company/hellas-gold-s-a-/
https://www.linkedin.com/company/gek-terna/
https://www.linkedin.com/company/aktor-sa/
https://www.linkedin.com/company/geoterra-geotechnical-consultants/
https://www.linkedin.com/company/geognosi-s.a./
https://www.linkedin.com/company/edafomichaniki-s.a./
https://www.linkedin.com/company/nama-consulting-engineers-and-planners-sa/
https://www.linkedin.com/company/nama-consulting-engineers-and-planners-sa/

tional Geosynthetics Society (IGS) npoTtibetal va diopya-
VWOel yia npwTn gopd otnv EAAada 1o EnipopewTikd Mpod-
ypappa "Educate the Educators" (ETE). To npoypapua
auTo aneuBuveral oe KabnynTég kai AiddokovTeg ota Maveni-
OTAMIa Kal €XEl WG OTOXO TNV EVNUEPWON TOUuG WaoTe n dida-
OKAAid avTIKEINEVWV OXETIKWV HE TA YEWOUVBETIKA UAIKA va
nepIAn®Oei (€0Tw Kal wG THAKa) oTa padniuata nou di1Idackov-
Tal 0TA NPONTUXIAKA aAAd KAl OTa JETANTUXIAKA NpoypapuaTa
onoudwv Twv MavenioTnuiov. Mo avaAuTikd, o oTOXOG Tou
NPOYPAUHATOG auTou, ONWG avapEPETAl TNV I0TOOEAIdA TNG
IGS, civai:

"The main goal of this program is to make sure that every
student graduating from an undergraduate engineering pro-
gram receives some basic exposure to geosynthetics. One
way to carry out this action is to supply educators with the
necessary knowledge and tools to help them integrate geo-
synthetic topics into their engineering curricula. ETE work-
shops provide attending professors with a host of re-sources
to support this mission."

MepITTOTEPEG NANPOPOPIEC YIa TO NPdypapa gival S1abEaIyEeg
£dw: https://www.geosyntheticssociety.org/educate-the-ed-

ucators-program/

Ma 1o okono auto 0 EAANVIKOG ZUVOEOHOG MEWOUVOETIKWV Y-
MKV €xel Adn unoBaiAel atnv IGS npoTacon dlopydvwaong Tou
npoypauuatog otnv EAANGda, n onoia €xel eykpiOsi.

To npoypappa Oa dicEayBei dia {wong PNEoa OoTo NPWTO de-
KAanevoOnuepo Tou OkTwRpiou 2024 (ol akpIBEiG NUEPOUN-
vieg Ba kaBopioToUV €yKaipwG wATe va opyavwBouv ol PeTa-
KIVAOEIG Kal n JIapovh TV CUHPHETEXOVTWV) oTo KOINQ-
NIKO KENTPO “ZTAYPOZ XAAIOPHZ"”
(https://kksxalioris.gr/) oTrnv Eaven kai avapéveral va diap-
KEoel 2 WG 3 NHEPEG. H d1aBeon Tou xwpou yia Tn dieEaywyn
TOU NpoypdupaTog gival euyevikn xopnyia Tou OpiAou MAA-
ZTIKA OPAKHZ, o onoiog unooTnpilel evepyd To Npoypauua
WG XopNYyoG. =To nAaicio Tou npoypdupatog Ba diegaxBei kal
TEXVIKN ENIOKEWYN OTO £pYOOTACIO TNG €Talpeiag MAAZTIKA
OPAKHZ, To onoio BpioKeTal o WIKPr anoaTacn ano Tov Xwpo
d1eEaywynG Tou NpoypdupaTog, WOTE Ol CUMMETEXOVTEG vd
douv anod kovTa Ti¢ d1adIkaagieg Napaywyng YEWOUVBETIK®V U-
AMK®V ano pia EAAnVIKA eTaipeia d1eBvouc euBEAeIac.

SUPQWVAa JE TNV KaTdpTion TOU NPoypAapuaTog, Tov pOAO TwV
eNHOPPWTWYV Ba avalaBouv 2 WG 3 eNICTHHOVEG S1EOVOUG
KUPOUG OTOV TOUEA TWV YEWOUVBETIKWV UAIK®V. O EAANVIKOG
S0vOeopOC MEWOUVOETIKWV YAIKQV €Xel NdN €pOEl O CUPPW-
via pe Tov Jorge G. Zornberg, Brunswick-Abernathy Re-
gents Professor, The University of Texas at Austin, Past-Pres-
ident of the International Geosynthetics Society, va avaAapel
TOV pOAO TOU KUpIOU niop®wTr. O KabnynTrg Zornberg €xel
noAU peydain epneipia otnv di€aywyn avTioTolXwv nNpoypau-
MATWV 0 GAAEG XWPEC KAl N Napouadia Tou anoTeAel eyyunon
yia éva npoypappa uwnhou eninédou. YnevBupileral 0TI o Ka-
BnynTAG Zornberg £dwog, wg MpookekAnuévog OWIANTAG, TNV
S1aA€En pe TiTAO "Geosynthetic Applications in Rail-
ways and Roadways" oT1o npocpato 90 MaveAAnvio Suve-
dpio MewTeXVIKAG MNXavikngc.

Eivar onuavTikd va avagepBei OTI n CUMMETOXA OTO MpPoO-
ypapua sivar AQPEAN kail 6a kataBAnBei kabe duvarn npoo-
nadsia woTe va PEIWBE To KOGTOG dIAHOVNG TWV CUMMUETEXOV-
TWV HECW XOpPNYIWV.

Eneidn, cUPPWVa PE TOUG KAVOVEG TOU NPoypauuaTog, n die-
Eaywyn Tou anaiTei évav apiBPo CUPHETEXOVTWY, NAPAKAAG®
noAU va dNnA®WOEeTE TNV NPOOECTH 0AG VA CUHHETACXETE
0g auTO oupNANP®vovVTag Ta {nToUevVa OTOIXEID ENIKOIVWVIAG
oTNV akoAouBn NAEKTPoOVIKN POopupa wg Tnv Teraptn, 17
AnpiAiou 2024. H Tiipnon TnG npoBeopiag ival noAU onuav-
TIKA YIG TV OWOTR 0pYAvwaon Tou NpoypauparTod.

https://forms.gle/VdgalKawhM9VgPUK6
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NapakaA® €niong va NnpowenosTe To Napov PRvulpa kai os di-
dakTopeg, ocupBaciouxoug didaokovreg (MNA 407, anod-
KTNOonN akadnuaikng €Pneipiag KAM.) nou yvwpileTe WOTE va
dnAwoouv Kal auToi TNV NpOBECT) TOUG va CUHUKETAGXOUV OTO
npoypauua.

Eipar otn d1a6sor oag yia kabe npdaobetn nAnpogopia n di-
€UKPIVNON KAl NapakaA® yia Tn dnAwaon CUUHETOXNG 0ag oTo
npoypauua.

Me ekTiynon,

Ek p€poug Tou EAANVIKOU SuvdEéopou MewauvOETIKOV YAIK®OV
O Mpoedpog

Iwavvng N. Mapkou

KaBnyntng

Topéag MrewTeXVIKAG MNXavikAg

TuAua MoAImKkwv Mnxavikwv
AnuokpiTteio MavenioTApio ©pakng
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The February 6th Kahranmanmaras earthquake se-
quence in Turkiye

Technical Report

Editors & Reconnaissance Mission Coordinators: Aristi-
dis Papachristidis, Anastasios Sextos

Authors: Garini E., Gazetas G., Giarlelis C., Marinos V., Mo-
retti M., Palieraki V., Pitilakis D., Stefanidou S., Thanopoulos
P., Tsiatas G., Tsopelas P., Vintzileou E., Vougioukas E., Zeris
C., Cekinmez M., Papachristidis A., Sextos A.

https://www.eltam.org/images/nltr/newsletters/2024/the-
february6th2023kahranmanmarasearthquakesequenceintur-
kiyehaee ntua tcg.pdf
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International Society for Soil Mechanics and
Geotechnical Engineering

ISSMGE News
WWW.issmge.org/news

Highlights of the Special Council Meeting,
Wednesday, 20th March 2024
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ISSMGE Secretariat / General / 02-04-2024

Member Societies attending the Special Council Meeting held
online, voted for the ISSMGE to become an Incorporated So-
ciety. Incorporation will establish the ISSMGE as a legal en-
tity and enable the Society to continue to hold bank ac-
counts.

Other key points from the Council Meeting are:

The President, Dr Marc Ballouz, launched the New ISSMGE
Bulletin, this e-magazine is a quarterly publication.

The next Council Meeting will be in Vienna on Sunday 14th
June 2026.

The 9th ERTC10 Webinar on the Second Genera-
tion of Eurocode 7 — Rock Engineering

ISSMGE Secretariat / ERTC10 / 08-04-2024

The 9th ERTC10 Webinar on the "Second Generation of
Eurocode 7 Rock Engineering" will be held on Wednesday,
24 April 2024, 15:00-17:00 (CET), and it is open for reg-
istration. It is organised jointly by ERTC10, CEN TC250/SC7
and NEN, with support of ISRM for this event.

The webinar will cover the subject of Rock Engineering, which
was significantly improved in the second generation of Euro-
code 7 compared to the current version. The Experts repre-
senting SC7's Rock Engineering Platform (SC7/REP) will ex-
plain:

- How rock engineering was implemented in the new code in
terms of general rules in EN 1997-1.

- What we can find on relevant ground properties in the new
EN 1997-2.

- What design aspects for specific geotechnical structures in
EN 1997-3 have to be considered when dealing with rock
masses.

As usual, this 2h long webinar is free of charge, and the
agenda for this event includes:

1. Introduction - Witold Bogusz, Jacobs & Secretary of
ISSMGE ERTC10, Poland, together with Milorad Jovanovski,
ISRM European Vice President at Large, North Macedonia.

2. Introduction of rock engineering in the second gen-
eration of the Eurocodes - Luis M. N. lLamas, LNEC,
SC7/REP Convenor & ISRM Secretary General, Portugal.

3. Rock engineering in EN 1997-1 General rules - Her-
bert Walter, SC7/REP, Austria.

4. Rock engineering in EN 1997-2 Ground properties -
José Estaire, CEDEX & SC7/REP, Spain.

5. Rock engineering in EN 1997-3 - Slopes, foundations
and retaining structures - Paulo Pinto, University of Coim-
bra & SC7/REP, Portugal.

6. Rock engineering in EN 1997-3 - Anchors, rock bolts,
rock support and groundwater control - Natalia Maca,
Ischebeck Titan Polska & SC7/REP, Poland.

7. Rock engineering in EN 1997 - Perspectives on the
evolution to the third generation - John Harrison, Univer-
sity of Toronto & SC7/REP, UK.

8. Q&A session.
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Link to the website with the registration form: https://euro-
code7-rock-engineering.nen-evenementen.nl/

Online ground improvement presentation on
"Soil-Bentonite Slurry Trench Wall Lateral De-
formation, Consolidation, and State-of-Stress"

ISSMGE IT Administrator / TC211 / 10-04-2024

ISSMGE TC-211 will be holding an on-line ground improve-
ment presentation on "Soil-Bentonite Slurry Trench Wall
Lateral Deformation, Consolidation, and State-of-
Stress" that will be presented by Professor Emeritus Jef-
frey Evans of Bucknell University (Lewisburg Pennsylva-
nia).

The presentation will be made on Zoom (link=
https://utsmeet.zoom.us/j/89658918418) at7 AM
US Standard Eastern Time (UTC -5:00) of Friday 26
April 2024, and the audience will have the opportunity to
ask questions at the end of the presentation.

A further description of the presentation and a short biog-
raphy of the speaker are in the attached presentation flyer.

Please share this invitation along with the presentation
flyer to your network, colleagues and any other persons who
may be interested in attending this very interesting topic.

We look forward to seeing you all on the day.

3rd ISSMGE TC222 digital workshop recording
published

ISSMGE Secretariat / TC222 / 11-04-2024

The 3rd ISSMGE TC222 digital workshop held on April 4th
was a great success. The workshop theme was "Digital
Standards for Geotechnical Data" and included state-of-art
presentations on:

e An overview of digital geotechnical standards by Mickaél
Beaufils

The AGS data transfer format by Neil Chadwick

The DIGGS data transfer format by Daniel Ponti

The bSI IFC Tunnel project by Jonas Weil

A total of 153 people attented the live event which clearly
shows the high interest among both researchers and practi-
tioners on the need for data standardization within the ge-
otechnical domain.

For those of you that could not attend the live event we have
published the recording on our TC222 Youtube-channel!

Link to recording. https://Inkd.in/dWWz2dyW

(C- 4.0
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@ International Society for Rock Mechanics
and Rock Engineering

ISRM

46th ISRM Online Lecture

The 46th ISRM Online Lecture “Scaled power law failure cri-
terion for rock” by Prof. Carlos Carranza-Torres from Univer-
sity of Minnesota will broadcast on the 20th June

Prof. Carlos Carranza-Torres Bio

The 46th ISRM online lecture will
be delivered by Prof. Carlos Car-
ranza-Torres, from USA. The lec-
ture title is: “Scaled power law
failure criterion for rock”. It will
be broadcast on the 20th June at
10 A.M. GMT, from the Online
Lecture's page.

Professor Carranza-Torres ob-
tained his Bachelor of Science in
Civil Engineering from Northeast
National University, Argentina, in
1992; his Masters of Science in En-
gineering Geology from ITC-Delft,
The Netherlands, in 1994; and his PhD in Civil Engineering,
with an emphasis in geomechanics, from the University of
Minnesota, Twin Cities Campus, in 1998. His PhD disserta-
tion, which was supervised by Professor Charles Fairhurst,
was on self-similarity analyses of the elasto-plastic response
of underground excavations. Based on his PhD work, he
wrote several high-impact publications on tunneling using a
scaled form of the Hoek-Brown failure criterion. These public-
cations led to an invitation by Professor Evert Hoek to collab-
orate on an update version of the Hoek-Brown failure crite-
rion which was published in the early 2000s.

For more than 25 years, Dr. Carranza-Torres has been teach-
ing, publishing, and consulting on rock engineering. From
1998 to 2005, he worked as a project engineer for Itasca
Consulting Group in Minneapolis, Minnesota. During this
time, he participated in several projects requiring application
of Itasca’s software for the civil and mining engineering in-
dustries. Notably, he worked on Yucca Mountain, the radio-
active waste repository project in Nevada, United States. In
2005, he left Itasca to become a freelance rock mechanics
consultant. In this role, he worked with various consulting
companies, participating in the design of major rock engi-
neering projects, such as underground stations for the 2nd
Avenue Subway in New York, Admiralty Station in Hong
Kong, and the Airport Link in Brisbane, Australia. In 2007, he
was invited by the late Dr. Oskar Steffen (a leading geotech-
nical consultant for open pit mining and one of the three
founders of the global mining consulting company SRK), to
work for SRK as an external rock mechanics consultant. In
this role, and for the past 17 years, he has worked with en-
gineers and geologists from SRK in more than 45 open pit
and underground mining projects all over the world.

Dr. Carranza-Torres has also achieved a successful academic
career. In 2008, he was hired as an Associate Professor in
Civil Engineering at the University of Minnesota, Duluth Cam-
pus. In 2012, he was tenured and in 2018, he was promoted
to Professor. Dr. Carranza-Torres teaches courses in numer-
ical modeling, computational and applied mechanics, and
rock engineering. His field of research is in the development
of analytical and numerical techniques for the treatment of
rock mechanics problems in mining and civil engineering. The
publications resulting from this research are characterized by
a balanced blend of analytical and numerical analyses for the
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treatment of fundamental problems in rock mechanics, such
as loading on rock bolts around circular tunnels, stresses on
composite liners in tunnels, stability of shallow circular cavi-
ties, failure of slopes, and other important topics.

Dr. Carranza-Torres has delivered more than one hundred
invited lectures, short courses, and workshops, and has spent
time as a visiting scholar at universities around the world,
including University of Louvain, Louvain-la-Neuve, Belgium;
University Joseph Fourier, Grenoble, France; Queen's Univer-
sity, Kingston, Canada; EPFL, Lausanne, Switzerland; Univer-
sidad de Vigo, Vigo, Spain; Nanyang Technological Univer-
sity, Singapore; Monash University, Melbourne, Australia;
Northeastern University, Shenyang, China and others.

Dr. Carranza-Torres is a member of the American Rock Me-
chanics Association, International Society for Rock Mechanics
and Rock Engineering, Geo-Institute of the American Society
of Civil Engineers, and the Society for Mining, Metallurgy, and
Exploration (SME). He serves on the Editorial Boards of inter-
national journals, including Engineering Geology (for which
he served as senior editor from 2015 to 2018), International
Journal of Rock Mechanics and Mining Sciences, Rock Me-
chanics and Rock Engineering, and Tunneling and Under-
ground Space Technology.

Click to watch the lecture.

News
https://www.isrm.net

New ISRM National Group of Morocco 2024-04-23

It is with great pleasure that we welcome the Comité Maro-
cain de Mécanique des Sols et de Géotechnique - CMMSG as
the new ISRM National Group of Morocco.

Symposium and Course organised by the ISRM Na-
tional Group of Mexico in May 2024 2024-04-24

The Mexican Society of Geotechnical Engineering - SMIG
(ISRM National Group of Mexico) and the Mexican Association
for Tunnelling and Underground Works Association - AMITOS
will host the 7th International Symposium on tunnels and
shafts in soils and rocks and a Pre-Symposium course on in-
jection of rock masses and geotechnical characterization of
rock masses and its applications to the design of underground
excavations.

This will be an online event. The course will have sessions on
6, 7 and 9 May, and the Symposium on 14, 16, 21 and 23
May 2024, 8:00-14:00 Mexico City time.

Click here to download the flyer.

Click here to visit the event website.
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https://isrm.net/page/show/1740
https://www.isrm.net/
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https://7sitlsr2024.com.mx/

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

ITACET Lunchtime Lecture Series #34 09 April 2024
The thirty-fourth instalment of the Lunchtime Lecture Series
will focus on ‘New developments in BIM'.

This LLS#34 will run on April 9th at 13:00 CET time

This episode will feature 5 lectures and finish with a Q&A ses-
sion:

e Introduction - ITA-AITES WG22 activities - Florent Robert

e Digital Engineering — applications and approaches - Ales-
sandro Menozzi

e Sustainable tunnelling projects using BIM - main con-
cepts and opportunities - Rita Sanfilippo

e JFC standard for underground infrastructure projects
(IFCTunnel) - Michel Rives

e BIM: Vision of the future - Galina Paskaleva

Sign up for free subscription here

;
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WORLD FURNEL CONGHE

Warmly welcome everyone to attend WTC2

See You at WTC 2024 in Shenzhen 19 April 2024

Join us for the World Tunnel Congress 2024 and celebrate the
50th ITA Anniversary!

WTC 2024 is right around the corner! It is going to be held
19 - 25 April at Shenzhen World Exhibition & Convention Cen-
ter, in Shenzhen, China.

This significant event will encompass the most comprehen-
sive technical content and the largest exhibition in the global
tunnelling and underground space sector. With over 1,000
abstracts received from 46 countries, more than 540 full pa-
pers submitted, and over 480 papers accepted, the confer-
ence showcases the latest innovations, advanced equipment
and materials and insights from significant projects. Span-
ning three days and featuring 40 technical sessions, it pro-
vides deep insights from leading experts and introduces the
newest global innovations. The event exceeds expectations,
drawing 200 world-leading companies from the tunnel indus-
try to participate in the exhibition. As the premier tunnelling
nation, Chinese companies exhibit unparalleled enthusiasm
for this conference, offering an exceptional opportunity for
international participants to engage directly with the local in-
dustry.

This year again, the World Tunnel Congress will be hosted
as a hybrid event and will offer both in-person and virtual ex-
periences. For people who are unable to attend or otherwise
unable to travel, to take part in celebrating the tunnel indus-
try, we offer to participate remotely through the convenience
of an interactive virtual format. All participants, even those
attending in-person, will have access to the digital platform.
The access to the platform will be through an Application

Registration: World Tunnel Congress 2024 (wtc2024.cn)

Take a look at the video!
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Scooped by ITA-AITES #115, 9 April 2024

Incredible £93bn tunnel that's the world's second longest |

World | Japan

Central Interceptor TBM reaches milestone | New Zealand

Preparations for WTC2024

Tunnelling continues at Snowy Hydro | Australia

UK's huge new £5bn tunnel finally finished but tourists will
never be able to walk down it | UK

Huge HS2 tunnelling machines digging towards Birmingham

LUK

LA Metro completes tunnelling for D Line Subway Extension |
USA

TBM unveiled for T2D | Australia

When mining goes electric

The benefits of bridge-tunnels | USA

(G- 4R -0

BriTISH
TUNNELLING

Enc:tz"ry/.-

BTSYM April lecture

Design and Construction of Canterbury Vent
Shaft - HS2

Thursday 11th April 2024, Institution of Civil Engineers, 1
Great George Street, Westminster, London
https://youtube.com/live/kOADg3w -YM?feature=share

ZeAida 12


https://about.ita-aites.org/news
https://www.itacet.org/session/lunchtime-lecture-series34
https://wtc2024.cn/
https://www.youtube.com/watch?v=s9EkczKcqMo&feature=youtu.be
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=10502&userid=13802&mailid=537
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=10502&userid=13802&mailid=537
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=10511&userid=13802&mailid=537
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=10520&userid=13802&mailid=537
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=10529&userid=13802&mailid=537
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=10538&userid=13802&mailid=537
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=10538&userid=13802&mailid=537
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=10547&userid=13802&mailid=537
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=10547&userid=13802&mailid=537
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=10556&userid=13802&mailid=537
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=10556&userid=13802&mailid=537
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=10565&userid=13802&mailid=537
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=10574&userid=13802&mailid=537
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Event Information:

Canterbury Works Headhouse and Ventilation Shaft serves
the Euston Tunnels for both Ventilation and Emergency ac-
cess. This presentation focuses on the construction of the
shaft and tunnels using underpinned segments, sprayed con-
crete lining, reinforced concrete collars, and cast in-situ sec-
ondary lining. The presentation will be delivered by members
of the construction and design team.

Speakers:

Joao Ferreira
Principal Civil/Geotechnical Engineer, Typsa

Rickard Barbet
Agent, SCS Railways

William Evett
Shift Manager, SCS Railways

ERITJ

TUNNELLING

EDEIH}}

BTSYM / SIGym Joint April Webinar

YOUNG
MEMBERS

Terzo Valico dei Giovi (Giovi 3rd Pass railway)
Semi-automatic steel ribs: a relevant innovation
for tunnel temporary lining. Design and
construction application

Tuesday, 9 April 2024, Online only - BTS YouTube
https://www.youtube.com/watch?v=fyGxbAOISHY

Event Information:

The Giovi 3rd Pass railway is one of the biggest tunnelling
projects in Italy. With the 27km twin bore “Valico” tunnel,
and the 8km twin bore “Serravalle” Tunnel, it involves every
sort of tunnelling challenge, from the presence of natural gas
and asbestos, to squeezing ground conditions with tectonised
rock, as well as great length and depth, conventional and
mechanised tunnelling in poor ground, drill & blast in hard
rock, shafts, caverns, and underground fire-fighiting points.

The purpose of the presentation is to provide an overview
about the technical innovations designed and implemented
for the excavation of a section of the Valico tunnel where the
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high overburdens led to significant geomechanical phenom-
ena due to the tectonic nature of the ground (the “Argilliti a
Palombini” formation).

Speakers:

Francesco Grasso Leanza
Site Manager, Webuild

Luigi D'Angelo

Representative of the SIGym, international activities
Project Engineer, Italferr
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News

Reducing CO2 emissions at Ostend Airport with
geotextiles April 17, 2024

Read how geotextiles helped lower emissions, noise and mi-
croplastics release at a Beaulieu International Group airport
project.

Cutting CO, in Belgium by Improving Structural
Integrity and Safety with Geotextiles
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https://britishtunnelling.us12.list-manage.com/track/click?u=19917dca30ae1de921c125ba8&id=4c0feaaac8&e=81a36921d7
http://www.geosyntheticssociety.org/news
https://www.geosyntheticssociety.org/wp-content/uploads/2024/04/IGS-Sustainability-Flyer-Cutting-CO2-Belgium.pdf

The latest IGS Sustainability Case study shares the consider-
able environmental and cost efficiencies enabled by replacing
gravel with geotextiles, including reducing CO2 emissions by
more than 77%, at Ostend Airport, Belgium.

The profile is the latest in the IGS Sustainability Case Study
series, which showcases the various ways in which geosyn-
thetics can lead to a more sustainable solution. The case
studies are available as one-page pdfs so easy to download
and share.

You will also be able to hear this case study live when it is
presented at the upcoming GeoAmericas 2024 conference in
Toronto, by Francesco Fontana, Daniele Cazzuffi, and Beau-
lieu’s Simon De Meyer.

Read the latest profile and more on the IGS Sustainability
web page here, which has additional resources including
eBooks, videos, and papers.

+++ Does your geosynthetic project demonstrate benefits to
the environment? If you would like your project to be fea-
tureed in an IGS Sustainability Case Study, fill out the sub-
mission form.

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

Strengthen Your Diversity Strategy At GeoAmer-
icas Lunch April 22, 2024

Respected diversity consultant Dr Imogen R. Coe will share
tips and tools to better embed diversity in the workplace at
the IGS Diversity Task Force (TF) Lunch at GeoAmericas
2024.

Embracing Diversity to
Drive Innovation and
Leverage Talent

3 Doty Tk
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Dr. Coe, founding Dean of the Faculty of Science at Ryerson
University (now known as Toronto Metropolitan University),
will talk on ‘Embracing diversity to drive innovation and lev-
erage talent’ before a panel discussion with guests Kristin
Sample-Lord, Dawie Marx and Francisco Pizarro.

Industry and government advisor Dr. Coe is described as in-
ternationally recognized as a Canadian thought-leader in the
areas of inclusion, diversity, equity, and accessibility in sci-
ence, technology, engineering and math (STEM) subjects.
Her talk will offer a better understanding about the value of
diversity in the workplace, particularly in how it can unleash
creativity, drive innovation and attract new talent.

The post-talk discussion will further explore the opportunities
and benefits a diversity strategy could offer within the IGS
and wider industry from the unique perspectives of panel-
lists:

e Kristin Sample-Lord - member of the Diversity TF,
President-Elect of IGS North America, and co-organizer of
GeoAmericas 2024 and the forthcoming 13 International
Conference on Geosynthetics in Montreal in 2026.
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e Dawie Marx - current chair of the IGS Young Members
Committee.

e Francisco Pizarro - chair of the IGS Pan-American Re-
gional Activities Committee.

IGS Secretary General Laura Carbone, who is leading the Di-
versity TF, said: said: “It is a great pleasure and honor to
have Dr. Coe as our guest speaker at the Diversity session. I
am looking forward to her presentation and the outcomes we
will get from the panel discussion, where the panellists and
audience will have the chance to interact.

"I would also like to thank the IGS Foundation for sponsoring
the event.”

The talk takes place on Monday, April 29, at 12pm to
1.15pm in the Grand Ballroom.

For more information about the Diversity TF, contact Ms Car-
bone at carbone@huesker.de.

You can also find out more about Dr. Coe on her web-
site here.

+++ There is still time to register for GeoAmericas 2024 -
book here.
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News
https://www.britishgeotech.org/news

Dr Angus Skinner 02.04.2024

The BGA is very sad to hear that Dr. Angus Skinner passed
away on 1st April 2024.

Angus was a Lecturer in Soil Mechanics at Imperial College
from 1967 to 1998, making huge and often understated con-
tributions to the development of the subject through his in-
novative experimental research into the behaviour of partic-
ulate materials. His contributions to the teaching of soil me-
chanics are also renowned among students, researchers and
staff at Imperial College. Angus regularly attended and con-
tributed to lively discussions at BGA events and he will be
missed.

Our condolences go to his family.

Russell Geotechnical Innovations announced as Plati-
num Sponsor for BGA Annual Conference 10.04.2024

The British Geotechnical Association is pleased to announce
that following more than 10 continuous years support as a
Gold Sponsor we have invited Russell Geotechnical Innova-
tions to be our first and sole Platinum Sponsor for our Annual
Conference on 12" June 2024. Thank you Chris Russell for
your loyalty!
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https://www.geoamericas2024.org/
https://www.geosyntheticssociety.org/sustainability/
https://docs.google.com/forms/d/e/1FAIpQLSe6Jmt4_EttmZKnKEIvT6_WC7w5AFTbkhUMJk5n2RPQ7-YCLQ/viewform
https://docs.google.com/forms/d/e/1FAIpQLSe6Jmt4_EttmZKnKEIvT6_WC7w5AFTbkhUMJk5n2RPQ7-YCLQ/viewform
https://www.geosyntheticssociety.org/extra-opportunities-for-young-members-at-geoamericas2024/
https://www.geosyntheticssociety.org/igs-establishes-diversity-task-force/
https://www.geoamericas2024.org/
https://www.geoamericas2024.org/
https://theigsfoundation.com/
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https://imogencoeconsulting.ca/
https://www.geoamericas2024.org/registration/
https://www.britishgeotech.org/news
http://www.russellgeotech.co.uk/
http://www.russellgeotech.co.uk/
https://www.geosyntheticssociety.org/wp-content/uploads/2024/04/Diversity-Session-flyer-Toronto-with-details.pdf

The May 2024 issue of Ground Engineering is available
on line 17.04.2024

The May 2024 issue of Ground Engineering is available on
line. Online access to Ground Engineering (GE) is included in
BGA subscriptions.

The May 2024 issue of Ground Engineering reports on the pil-
ing and foundations work for the redevelopment of the Old
War Office in London, and geological investigations for Ebbw
Vale train frequency enhancements.

It includes a round table on the past, present and future of
the piling industry, and industry view pieces on rethinking the
angle of sustainability for foundations, and a new geosyn-
thetics design method for haul roads. The issue also features
a piece on professional registration routes, and a technical
paper on back analysis to model sewerage repair ground set-
tlements.

In addition, it includes an Engineering Insight Q&A with Uni-
versity of East London’s Meghdad Bagheri, as well as the lat-
est news and opinion.

Use this LINK to view the latest digital issue.

To view the digital editions, along with the rest of GE’s online
news, opinions, features and technical papers, you need to
be signed in. Use the email address you used for your BGA
membership to sign in and use the reset password link if you
have not yet set a password or have forgotten your pass-
word.

If you are having trouble with the signing in process, please
contact GE’s customer services team using the details listed
here: https://www.geplus.co.uk/contact-us/

2023 BGA Medal Winning Paper announced 28.04.2024

The British Geotechnical Association (BGA) is pleased to an-
nounce that the 2023 BGA Medal has been awarded to the
paper “Particle-scale simulations of the compression and
shearing of kaolin clay” by John de Bono and Glenn McDowell.

The full reference for the paper is:

de Bono, J P & McDowell, G R (2023) Particle-scale simula-
tions of the compression and shearing of kaolin clay. Géo-
technique, Ahead of Print, Published online: August 2, 2023
[https://doi.org/10.1680/jgeot.22.00423]

The paper can be accessed via the ICE Virtual Library HERE.

A total of eight entries were received for this year, many of
which were of a very high standard, making the selection of
the winner by the prizes sub-committee a challenging task.

The Judges found the winning paper to be truly impressive.
The paper presents the work undertaken on the modelling of
the mechanical behaviour of kaolin clays using the discrete
element approach, which resulted in successful simulations
in terms of compression and shear. This work opens the way
for fundamentally improving our understanding of phenom-
ena such as hysteresis and creep.

The BGA Medal is awarded annually (each calendar year) by
the BGA to a paper substantially authored by a BGA member
or BGA members published in an international journal or from
BGA, ISSMGE and ISRM conferences, and submitted for con-
sideration of the award.

Call for submissions - BGA annual conference young
engineers' poster competition 2024 28.04.2024

For many years we have invited students to present their
work in the form of posters at the Annual Conference at One
Great George Street in London. Recently we inaugurated a
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competition for the best poster, for which a prize of £150 is
awarded.

We are inviting all Young Geotechnical Engineers to submit
pdf posters digitally on any topic of their own work dealing
with the engineering behaviour of the ground, whether it be
a description of an industrial design or construction project,
development of a new piece of equipment, or state-of-the-
art research.

Date of event and deadline for submissions

The date of the competition is 12th June 2024 at the BGA
Annual Conference and AGM in London.

The deadline for submissions is midnight on Monday 3rd June
2024.

Posters will be assessed prior to the event by a small group
of judges. All posters will be displayed at the conference and
the winner announced on the day. Following the event all
posters submitted will be available to view on the BGA web-
site.

We encourage as many applicants as possible, as this is a
great opportunity for young engineers to showcase their work
at this early stage in their careers.

Entry rules

e Entrants should be under 33 years of age on 31st Decem-
ber 2023.

e Candidates are encouraged to be members of the ICE or
BGA.

e Posters may be up to AO in size (1189 mm x 841 mm)
but must be in landscape orientation

e Authors may layout the content as they wish but the
poster should display "BGA Annual Conference 2024", to-
gether with the title of the presentation, the name of au-
thor and their affiliation.

e The poster should be submitted as a pdf with a brief CV
and completed application form by midnight Monday 3rd
June, to bga@ice.org.uk

Last years entries can be viewed HERE.
The competition flyer can be downloaded HERE.

The application form can be downloaded HERE.
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Professor Harry Poulos
2025 Lifetime Achievement Award

We are proud to recognize Professor Harry Poulos as the re-
cipient of the 2025 Lifetime Achievement Award. Professor
Poulos has made outstanding contributions to the geotech-
nical field, including delivering prestigious lectures such as
the 1989 Rankine Lecture, the 2004 Terzaghi Lecture, and
the 2009 Terzaghi Oration.
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https://www.geplus.co.uk/digital-edition/ground-engineering-may-2024/
https://www.geplus.co.uk/contact-us/
https://www.icevirtuallibrary.com/doi/10.1680/jgeot.22.00423
https://www.britishgeotech.org/events/410-bga-annual-conference-2024-and-agm
https://www.britishgeotech.org/events/410-bga-annual-conference-2024-and-agm
mailto:bga@ice.org.uk
https://www.britishgeotech.org/news/2023/06/bga-poster-award-2023
https://www.britishgeotech.org/uploads/british_geotechnical_association/files/BGA__2024_Poster_competition_flyer.pdf
https://www.britishgeotech.org/uploads/british_geotechnical_association/files/BGA_Poster_Annual_Conference_2024_application_form.xlsx
https://bit.ly/3xovHMY?li_fat_id=31b2a4b9-f658-466d-a035-5475253463a1

ROCSCIENCE
INTERNATIONAL
CONFERENCE

Prof. Harry Poulos

April 6-8,2025 @ Sydney, Australia

Rocscience International Conference 2025
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LONG BEACH

Department of Civil Engineering and
Construction Engineering Management
PhD in Geotechnical Engineering

I have an opening for a PhD in Geotechnical Engineering at
California State University, Long Beach (also known as “The
BEACH"). If you are interested in pursuing graduate studies
in topics related to infrastructure deterioration and asset
management, please submit your application via the link be-
low before July 1st.

https://Inkd.in/gPvhmk3r

Amr Morsy, Ph.D., P.E. Assistant Professor at California State
University, Long Beach
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DR]
W Durham
University

Department of Engineering
Research project (PhD Student)

The role of fabric anisotropy on cyclic loading of off-
shore soils: a grain-scale investigation

Project Description:

This project is open to applicants until 16 May 2024.
The successful candidate will begin their study in Sep-
tember 2024.

This Research Project is part of the EPSRC CDT in Offshore
Wind Sustainability and Resilience’s Offshore wind energy ge-
otechnics Cluster.

More than 100 countries worldwide have proposed net zero
targets in the next few decades. Renewable offshore wind
energy plays a critical role on meeting these targets, and this
leads to the need for novel design and construction solutions
for offshore wind structures that are subjected to dynamic
loading conditions (wind, waves, earthquakes, tsunamis) in
the harsh offshore environment. Those loads are transferred
to the marine soil deposits around the structure foundation,
and thus, the degradation of the soil’s strength and stiffness
in time will dictate the structures’ lifespan. This degradation
has not been fully understood and cannot be quantified with
confidence, mainly due to the complex grain dynamics at the
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micro scale and the nature of the repetitive cyclic environ-
mental loads.

This project proposes use of an existing bespoke miniature
triaxial shearing experimental apparatus, that unlike tradi-
tional triaxial testing devices, will be able to apply cyclic load-
ing on miniature sand samples, while the motion of each of
their grains will be observed with the use of existing X-Ray
Computed Tomography facilities at Durham University.
Grain-scale phenomena during this complex loading condi-
tion will be systematically analysed for the first time and new
correlations between the evolution of soil’s microstructure
and the degradation of their strength and stiffness will be
generated. Those data will then be used for the development
of digital twin samples, that will be analysed computationally
using the Level Set Discrete Element Method (LS-DEM). The
latter is a micromechanical computational method that allows
the simulation of grain-dynamics in particles with realistic
shapes, extracted from the XRCT images. Both the experi-
mental and computational output data will set the foundation
for the development of new theories and mathematical mod-
els in soil mechanics and help engineers to create new design
solutions for the acceleration of renewable energy infrastruc-
ture exploitation, towards more sustainable and resilient so-
cieties.

Granular soils exhibit highly anisotropic mechanical behav-
iour, mainly due to the non-spherical shape of their grains,
with preferred orientations when forming assemblies, often
called the orientation of the material’s fabric. The orientation
of fabric with respect to the orientation of the applied load
determines the effect of fabric anisotropy on the material’s
strength and stiffness, like the role of the orientation of fibres
in a loaded composite material.

During loading, fabric anisotropy evolves due to the continu-
ously changing orientations of grains, and the effect on stiff-
ness and strength of soils has been successfully studied mac-
roscopically for monotonic loading. The macroscopic obser-
vations of the effects, in combination with a qualitative de-
scription of fabric evolution with the use of Discrete Element
numerical modelling on idealised granular materials, has led
to significant theoretical advances on the mathematical de-
scription of fabric anisotropy for monotonic loading. However,
the quantification of fabric anisotropy during cyclic loading is
much more complicated and still an open research question.

To achieve this research goal, the grain-scale quantification
of fabric evolution during cyclic loading, must be thoroughly
studied. Microfocus X-Ray Computed Tomography (UCT) has
been extensively used for grain-scale experiments in soils,
and more recently for quantitative measurements of fabric
evolution. Conventional testing setups (e.g., the triaxial ap-
paratus) have been miniaturised to be able to image large
numbers of grains at high resolution, and such a device is
available in Durham University. The quantification of fabric
evolution during cyclic loading is not extensively investigated
yet and the alternation of loading from triaxial compression
to triaxial extension during cyclic loading is the main key trig-
gering of the anisotropic behaviour of the soil. Finally, by us-
ing the XRCT images to develop digital twin samples with an
open-source implementation of the LS-DEM method in YADE,
grain-scale simulations can complement the experimental
data, where the experiments will be used to validate the nu-
merical results. This combination forms a complete charac-
terisation, both experimental and computation, of the evolv-
ing properties of the material in cyclic loading.

The goal of the project is to shed light in unexplained phe-
nomena that happens in the micro-scale during the repetitive
cyclic loading that offshore soils exhibit next to offshore foun-
dations during complex environmental loading conditions. It
will form the foundations for new theories in offshore soil me-
chanics, specifically considering the complexities of cyclic
loading.
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Training & Skills

Student will be trained to use the XRCT facility at Durham
University. They will be trained in scientific computing and
high-performance computing by the Advanced Research
Computing unit at Durham. Finally, you will develop skills on
scientific writing, research presentation and communication.

You will benefit from a taught programme, giving you a broad
understanding of the breadth and depth of current and
emerging offshore wind sector needs. This begins with an in-
tensive six-month programme at the University of Hull for the
new student intake, drawing on the expertise and facilities of
all four academic partners. It is supplemented by Continuing
Professional Development (CPD), which is embedded
throughout your 4-year research scholarship.

Further Queries

If you would like more information about this project, please
let us know by emailing auracdt@hull.ac.uk.

Entry Requirements

If you have received or expect to achieve before starting your
PhD programme a First-class Honours degree, or a 2:1 Hon-
ours degree and a Masters, or a Distinction at Masters level
a degree (or the international equivalents) in Civil Engineer-
ing, Mechanical Engineering, Applied Mathematics, Applied
Physics, or any other Engineering or Physics related degree,
we would like to hear from you.

If your first language is not English, or you require a Student
Visa to study, you will be required to provide evidence of your
English language proficiency level that meets the require-
ments of the Aura CDT’s academic partners. This course re-
quires academic IELTS 7.0 overall, with no less than 6.0 in
each skill. Please contact auracdt@hull.ac.uk for further guid-
ance or questions.

How to Apply

Please note, you may only apply for ONE project offered
through the EPSRC CDT in Offshore Wind Energy Sustainabil-
ity and Resilience.

Applications are open until 16 May 2024.

Applications to this project are made via the Durham Univer-
sity admissions system. If you have not applied to Durham
University before, you will need to set up an account to ena-
ble you to track the progress of your application and upload
supporting documents.

Follow this link to apply for CDT projects at Durham Univer-
sity:
https://studyatdurham.microsoftcrmportals.com/en-US/

For CDT projects based at Durham University you need to
select “"PhD Engineering” as your course and “H1A201" as
your course code. Please make sure you select “October” in-
take - although note that the PhD will actually start in Sep-
tember, with the 6-month taught programme, based at the
University of Hull.

With your application, you need to upload copies of the fol-
lowing supporting evidence:

e Complete transcripts (and final degree certificate(s)
where possible). If your qualification documents are not
in English, you will need to supply copies of your original
language documents as well as their official translation
into English.

e Your Curriculum Vitae (CV).
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e A completed Supplementary Application Form (upload
when asked for your Personal Statement).

Guidance on completing your Supplementary Application
Form:

The EPSRC CDT in Offshore Wind Energy Sustainability and
Resilience is committed to generating a diverse and inclusive
training programme. As part of our inclusive practices, the
Centre adopts a process of assessing applicants’ experience,
skills and attributes independently of personal details. To en-
able us to do this, we ask you, as the applicant, to complete
the Supplementary Application Form, omitting the following
personally identifying information from the form - name(s),
ethnic group, nationality, age, gender, religion, disability,
sexual orientation. The form is then used by the Panel to as-
sess and select applicants for interview. The form asks for
details of your education, training and employment history
as well as some specific questions about your motivations
and research experience and interests. It is very important
that you do not include the personally identifying information
specified.

Completing the form

Applicants must:

e Remove references to: Name(s), ethnic group, national-
ity, age, gender, religion, disability, sexual orientation

e Complete all sections of the form in font and size Calibri
11pt

Please download the Supplementary Application Form here.

Uploading the form

When you have completed the form, please save it as a pdf
format and labelled as follows:

Last name_first name PhD application form

Upload the form as part of your application documents
through the Durham University student application portal,
when asked to add your Personal Statement. The form re-
places the Personal Statement and so you do not need to
complete the Personal Statement section.

Our support team will then process the form removing your
name and allocating you a number prior to your application
being assessed.

Interviews

Interviews will be held during June and will be conducted by
a panel of academics from Durham University.

For an informal discussion please contact auracdt@hull.ac.uk

For an informal discussion, call +44 (0) 1482 463331 or con-
tact auracdt@hull.ac.uk

https://auracdt.hull.ac.uk/research-projects/the-role-of-
fabric-anisotropy-on-cyclic-loading-of-offshore-soils-a-
grain-scale-investigation/

Lead supervisor: Dr Alexandros Petalas (Assistant Professor
- Department of Engineering, Durham University)

Supervisory Team: Professor Will Coombs (Professor — De-
partment of Engineering, Durham University)
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Ma TiIg NaAaIdTEPEG KATAXWPNOTEIG NEPIOCOTEPEG NANPOPOPIEG
pnopoUv va avalntnBoulv oTa nponyoupeva TeUXn TOU «ne-
pI03IKOU>» Kal OTIG NAPATIOEPEVEG 10TOOENIDEG.

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

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

3

@ 1GS-MNetherlands

International Symposium
Geosynthetics and Sustainability
Environmental, Civil and Hydraulic Engineering

14 may 2024, Delft, Netherlands
https://ngo.nl/symposium24

The urgency of addressing global warming make innovative
solutions necessary within civil and hydraulic engineering.
Geosynthetics emerge as a sustainable building method, sig-
nificantly reducing COz emissions (30-89%) and energy con-
sumption (up to 85%) compared to conventional building
materials like concrete and steel.

This symposium, hosted by the NGO and IGS, serves as a
platform for knowledge exchange on geosynthetics and sus-
tainability. Renowned experts will provide insights into the
latest research and applications, emphasizing the crucial role
of geosynthetics in achieving environmental objectives.

(G- -0

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

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

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

I1SC'7 7% International Conference on Geotechnical and Geo-
physical Site Characterization “"Ground models, from big data
to engineering judgement”, June 18-21, 2024, Barcelona,
Spain, https://isc7.cimne.com

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

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

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

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

1pa.org

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

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

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

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

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

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

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

4° Tuvédplo DpaypdaTtwy kal Tapieutnpwy, 10 kal 11 SenTep-
Bpiou 2024, ABriva, www.gcold-conference.gr

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

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

(C- 4.0
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" GROUND
ENGINEERING
SUSTAINABILITY

18 September 2024, London, United Kingdom
https:/ /sustainability.geplus.co.uk/sustainabil-

ity2024/en/page/home

As the construction industry shifts towards sustainable prac-
tices, it's more crucial than ever for geotechnical engineers
and contractors to step up and take action. This highly antic-
ipated event is designed to bring together the brightest minds
in the industry to explore how we can reduce embodied car-
bon and implement innovative solutions for a more sustaina-
ble geotechnical sector.

With competition in the market at an all-time high, it's im-
perative that contractors and geotechnical engineers are
equipped with the knowledge and tools to reduce costs while
still delivering sustainable results. Our conference will pro-
vide a unique opportunity for attendees to network, share
insights and best practices, and develop new ways of thinking
about sustainability in geotechnics.

Join us at the GE Sustainability 2024 conference to gain un-
paralleled access to industry leaders, the latest research and
innovations, and the chance to be a part of a community ded-
icated to driving sustainability forward.

o3 D

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

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

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

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

www.eemf.gr

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

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

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

Beyond a Tunnel Vision, October 16th, 2024, Antwerp, Bel-
gium, https://beyondatunnelvision.eu

RMCC2023 1%t International Rock Mass Classification
Conference “Rock Mass Classification meets the Challenges
of the 21%t Century”, 30-31 October 2024, Oslo, Norway,
www.rmcc2024.com
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PANAMGEO CHILE 2024 17" Pan-American Conference on
Soil Mechanics and Geotechnical Engineering, 12-17 Novem-

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

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

30 AigBveg Zuvedplo Apxaiag EAAnvikng kai BulavTiviyg Te-
xvoAoyia, 19-20-21 NoeguBpiou 2024, ABriva, www.edabyt.gr

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

- — THEQPHILOS :
international council on monuments and sites

ICOMOS TheoPhilos ISC Conference
Authenticity from a European Perspective:
30 Years of the Nara Document on Authenticity
November 28-29, 2024, Thessaloniki, Greece
https://theophilos.icomos.or

1. Issues of the Conference

In 2024, heritage conservators commemorate the anniver-
saries of the preparation of two very important doctrinal doc-
uments - the 60th anniversary of the adoption of the Venice
Charter (1964) and the 30th anniversary of the adoption of
the Nara Document on Authenticity (1994). Both documents
have fundamentally shaped the theory of conservation and
remain a point of reference for heritage protection.

The Venice Charter is a policy document for the entire pro-
tection of monuments, containing, for example, universal
definitions of conservation interventions, while the Nara Doc-
ument on Authenticity concerns a single heritage parameter:
authenticity. Despite their different nature, the two docu-
ments are interrelated - the Venice Charter identifies authen-
ticity as an important parameter of heritage, and the Nara
Document emphasises the importance of the Venice Charter
programme. Therefore, the two documents complement each
other and their content should be analysed together.

The ISC TheoPhilos organised a scientific conference in Flor-
ence in March 2024 titled Venice at 60: Doctrinal Documents
in the Protection of Cultural Heritage. The conference presen-
tations focused on the analysis of the Venice Charter, the in-
terpretation of its provisions and the assessment of its con-
tinuing validity. In the discussion, authenticity was repeat-
edly referred to as a problem that requires deeper analysis
and elaboration. Therefore, the autumn conference of the ISC
TheoPhilos, which will be held in Thessaloniki, is entitled Au-
thenticity from a European Perspective - 30 Years of Nara
Document on Authenticity.

One of the aims of the Nara Document was to broaden the
understanding of the concept of authenticity. This was due to
the need to take into account the specificity of non-European
heritage, as nominated for the UNESCO World Heritage List.
The Nara Document broadens and relativises the understand-
ing of authenticity by stating that it should be evaluated con-
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textually, in light of the specific cultural setting. It also enu-
merates the aspects through which authenticity can be ana-
lysed and evaluated. The Nara Document has been adopted
as the basis for assessing authenticity in the UNESCO World
Heritage system, although no formal method for analysing
authenticity has been developed (only a descriptive State-
ment of Authenticity).

The broadening and relativisation of the notion of authenticity
has also brought about certain risks. On the conventional un-
derstanding of conservation (as exemplified in the Venice
Charter), authenticity is the basic parameter that determines
the scientific, historical, artistic and cultural value of heritage.
The lack or diminution of authenticity has a negative impact
on these values - in extreme cases, heritage is devoid of
them.

The close relationship between heritage values and authen-
ticity means that the study of authenticity should be a very
important element in the assessment of the state of heritage
conservation and planned interventions (conservation, adap-
tation, modernisation). Therefore, there is a need for a meth-
odology for analysing the authenticity of heritage - a meth-
odology that allows for the assessment of the authenticity of
a monument in the context of various values, indicate sys-
tems/measures of authenticity assessment, and ways of
monitoring authenticity.

The scope of European heritage is very large and diverse.
There is also significant pressure in Europe to transform her-
itage and adapt it to modern functions and standards. These
actions seriously threaten the preservation of the authenticity
and value of heritage. Therefore, there is an urgent need to
develop analytical methods for assessing authenticity, taking
into account the conditions of protection and the specificity
of heritage in Europe.

The discussion on the authenticity of heritage and the meth-
ods of its analysis will allow for the development of conclu-
sions that will help in assessing the validity and possibility of
further use of both the Venice Charter and the Nara Docu-
ment on Authenticity.

2. Aims and thematic scope of the conference

The aim of this conference is to comprehensively discuss the
concept of authenticity in the context of the theory and prac-
tice of heritage protection in Europe. The conference will ad-
dress three groups of problems (in 3 sessions):

1. The Concept of Authenticity as an Element of Conservation
Theory / theory

2. The Analysis of Authenticity in Heritage Protection / meth-
odology

3. Authenticity as a Parameter in Conservation Practice -
Critical Analysis of Examples / practice

We hope that the conference will be a forum for exchanging
views and shaping opinions for many international and na-
tional ICOMOS bodies. We invite representatives of all the
International Scientific Committees and National Committees
of ICOMOS to join us to discuss the current interpretation and
use of the notion of Authenticity in heritage protection.

The Organisational Committee ICOMOS ISC Theory and Phi-
losophy of Conservation and Restoration theophilos@ico-
mos.org

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

D

o
May 21 - 23, 2025 | Bruges, Belgium

https:/ /dfi-events.orqg/dfi-effc25

DFI and EFFC are hosting a conference on the theme of Geo-
technics Reimagined: The New Frontiers in Ground Engineer-
ing. It shall take place Wednesday 21st to Friday 23rd May
2025 in Bruges, Belgium.

We live in a time of massive transformation. Our economies
are striving to become circular, with essential decarbonisa-
tion at a time when we are expanding the infrastructure our
societies need.

New technologies, digitalisation, automation and AI are
promising new capabilities that need to be tested in the real
world. These bring challenges and opportunities for ground
engineering in terms of what we can build, how we can use
and re-use assets in the ground and how we construct in col-
laboration with others.

The DFI/EFFC Conference shall show what is innovative right
now and explore what the future looks like for ground engi-
neering. Already new collective issues are emerging.

Topics

e Encompassing the human living environment in design
and execution of ground engineering works (works in ur-
ban areas devoted to life and to work; safety interaction
with inhabitants and commuters);

e Embracing sustainability and reducing CO2 production in
foundation design and execution (enhancement of equip-
ment and electrical equipment; concrete mix design, ce-
ment type and geopolymer concrete; mix-in-place tech-
niques instead of soil removal; geothermal foundations;
minimising and management of spoil);

e Recognizing the impact of digitalization on, and incorpo-
rating it into, foundation design and execution (artificial
intelligence; construction data logging and management;
recent developments in monitoring);

e Re-using and strengthening existing foundations: evalu-
ating geotechnical response and structural strength in
view of design life; integrating existing and new founda-
tions (design and technical challenges and advantages;
codes and standards);

e Minimizing the impact of foundation works in sensitive ur-
ban and / or natural environments (noise; vibrations;
public interaction; underwater piling works);

e Risk sharing with development of new sustainable foun-
dation concepts; conflicts with existing codes and stand-
ards;

e Broadening the scope of usual ground engineering tech-
niques for special and non-classic applications (develop-
ments; case histories);

e Reinventing our business and contractual environment,
our procurement methods, our safety culture, and the
way we deal with workforce development, diversity, reg-
ulations or standards.

Phone: (973) 423-4030
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ISFOF 2025 5th International Symposium on Frontiers in Off-
shore Geotechnics, June 9-13, 2025, Nantes, France,
https://isfog2025.univ-gustave-eiffel.fr

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

EUROCK 2025 - ISRM European Rock Mechanics Symposium
Expanding the underground space - future development of
the subsurface - an ISRM Regional Symposium, 16-20 June
2025, Trondheim, Norway, https://eurock2025.com

3

2026 ,ustiin
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WHERE IT ALL BEGAN

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

1925 Karl Terzaghi published the book “Erdbaumechanik auf
bodenphysikalischer Grundlage” in Vienna which is widely re-
garded as the birth of modern soil mechanics. The Austrian
Geotechnical Society and the Austrian Society for Geo-
mechanics are proud to jointly celebrate the 100%™ anniver-
sary of this milestone in geotechnical engineering. 1929 the
first Institute and Laboratory for Soil Mechanics was estab-
lished at the TU Wien. "Where it all began” is therefore the
slogan of the 21t International Conference on Soil Mechanics
and Geotechnical Engineering (ICSMGE) to be held in Vienna
in June 2026. It will be an in-person event because I strongly
believe that personal communication and networking is a key
component of an international conference. Leading experts in
the field have agreed to deliver state-of-the art lectures and
for the first time in this series of conferences a plenary ses-
sion will be organized by the European Federation of Founda-
tion Contractors (EFFC), providing the industry with the op-
portunity to present their efforts in battling climate change
and reducing CO:-footprint of construction industry. I can as-
sure that the organising committee will do everything to
make this conference a memorable event, in both, scientific
and social aspects and I invite you to come to the beautiful
city of Vienna, in the heart of Europe.
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VIENNA AUSTRIA

OGG Austrian Society for Geomechanics
Innsbrucker BundesstraBe 67

5020 Salzburg, Austria

Tel.: +43 662 875519
office@icsmge2026.org

AGS Austrian Geotechnical Society

c/o Osterreichischer Ingenieur- und Architektenverein
Eschenbachgasse 9

A-1010 Vienna

Austria

o3 O

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

(C- 48 -0

Eurock 2026

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

Contact Person Name

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

o3

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

Scope
The scope of the Congress will cover both conventional and
emerging topics in broadly-defined rock mechanics and rock

engineering. The themes of the Congress include but not be
limited to the following areas:

e Fundamental rock mechanics
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Laboratory and field testing and physical modeling of rock
mass

Analytical and numerical methods in rock mechanics and
rock engineering

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

Sustainable development for energy and mineral re-
sources

Petroleum geomechanics
Rock dynamics
Coupled processes in rock mass

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

Rock mechanics for renewable energy resources

Geomechanics for sustainable development of energy and
mineral resources

New frontiers & innovations of rock mechanics

Artificial Intelligence, 10T, Big data and Mobile (AICBM)
applications in rock mechanics

Smart Mining and Digital Oil field for rock mechanics
Rock Engineering as an appropriate technology

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

Rock mechanics as an interdisciplinary science and engi-
neering

Future of rock mechanics and geomechanics

Our motto for the congress is "“Rock Mechanics and Rock En-
gineering Across the Borders”. This logo embodies the inter-
disciplinary nature of rock mechanics and challenges of ISRM
across all countries and generations.
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A Rare Film of Karl Terzaghi featuring also
Casagrande, Ruth Terzaghi, Schaffernak, and
Forchheimer

Geoengineer.org is extremely pleased to make available to
what is, to date, a rare film featuring Karl & Ruth Terzaghi
and colleagues. The original material was provided by Prof.
Bengt H. Fellenius on October 2018 as a reel (see picture
below). It was professionally digitized and the raw footage,
was made available online by Geoengineer.org.

The video, which has no audio, features an outing involving
Karl and Ruth Terzaghi, Arthur Casagrande, Friedrich (Fritz)
Schaffernak, and Philipp Forchheimer along with family mem-
bers. According to Prof. Fellenius, “the first part of the video
is from the City of Graz in Austria, while the second part is
from an outing along the River Danube near Vienna in
1930. Schaffernak was then Professor in hydrology at the
University of Vienna, and Forchheimer was retired from the
same university — Terzaghi's had studied under him. Casa-
grande, then a student of Terzaghi's, is a very handsome
young man of 28 years of age. All can be considered working
in the "geotechnical" field and they must have taken time out
from their collaborations for the trip. Information on them
are given in the book "Karl Terzaghi: The Engineer as Artist"
by Richard E. Goodman.”

The video starts with Mrs. Schaffernak, wife of Dr. Schaffer-
nak. At 1:26 Schaffernak and Casagrande appear seated, col-
laborating over some documents. According to Wikipedia,
Casagrande “graduated from the Technische Hochschule
(TH) in Vienna with a civil engineering degree in 1924, after
which he carried on working there as a full-time assistant to
Professor Schaffernak in the hydraulics laboratory.” At 1:41,
two women are featured, who may be Schaffernak’s daugh-
ters, although that remains unknown. At 2:08, Karl and Ruth
Terzaghi are arriving as guests and the group is enjoying a
boat ride. At 2:58, Philipp Forchheimer is having a discussion
with Karl Terzaghi. At 3:05 Mrs. Forscheimer is featured, be-
fore the video ends.

The reel was originally given by Arthur Casagrande to Brit
Mitchell of the Waterways Experiment Station. Back in the
late 1980s, Brit gave a copy to Prof. Bengt H. Fellenius, who
then in October 2018 provided it to Prof. Dimitrios Zekkos
and the Geoengineer.org team to digitize and for archival
safe keeping. The reel was digitized and made available in
September 2019.
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If you have more information on the video, or additional rel-
evant information, please write a comment below, or con-
tact Prof. Zekkos or Geoengineer.org.

-»

PAORS  Koworoin,

A Rare Film of Karl Terzaghi featuring also Casagra...
1!

-{ t‘

MapakoAovenon o B YouTube

https://www.youtube.com/watch?v=06mSuwjEhfs

(Geoengineer, 17.04.2024, https://www.geoengi-
neer.org/education/karl-terzaghi/rare-film-of-karl-terzaghi-
featuring-also-casagrande-ruth-terzaghi-schaffernak-and-
forchheimer)

3

Landslide causes part of building to give way
and leaves foundations exposed in Salvador,
Brazil

Image of the building that was affected by the landslide in
Salvador (credits: TV Bahia)

A landslide that occurred in the early hours of Monday, April
8, 2024, at the city center of Salvador, Brazil, left a building
hanging with its foundations exposed, among others.

Furthermore, the incident took place sometime between 1
a.m. and 1:30 a.m. local time in the neighborhood of Vale
dos Barris, following rather intense rainfall.

More specifically, it is stated that certain parts of the area
received precipitation of more than 150 mm in 72 hours,
while many neighborhoods saw 50-100 mm of rain within 24
hours.

Itatiaia reported that in Salvador, the capital of the state of
Bahia, 9 landslides took place during that night, with five of
them being in the central region, while several news outlets
report numbers as high as 80.

Three cars and one motorcycle are reported to have been
buried in the landslide, while two people got injured, one of
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whom was inside the headquarters of the Traffic Superin-
tendence building (Transalvador), that got hit by the col-
lapsed soil mass.

Videos show that the pile foundations of the building remain
exposed at the side of the landslide, while at least 14 families
were evacuated from it.

Salvador's Civil Defense (Codesal) engineers inspected the
building shortly after the incident and reported that there was
no threat of immediate collapse.

However, further investigation of its structural integrity was
to take place, along with further inspection of the founda-
tions, and slope drainage works.

Sources: www.itatiaia.com.br,
gl.globo.com, www.bahianoticias.com.br

www.trbn.com.br,

(Geoengineer.org, Apr, 08, 2024, https://www.geoengi-
neer.org/news/landslide-causes-part-of-building-to-give-
way-and-leaves-foundations-exposed-in-salvador-brazil)
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Early warning and rockfalls in the 3 April 2024
Mw=7.4 Hualien earthquake

Dashcam footage shows the importance of early
warning and the value of having a plan.

Yesterday, very interesting dashcam footage emerged of
rockfalls triggered by the 3 April 2024 Mw=7.4 Hualien earth-
quake. The footage is dramatic in itself, but also serves to
highlight the value of earthquake early warning systems.

The most amazing video is the one below, which was posted
to Twitter. This video includes two sets of footage:-

Weeee x

P @blackk3799 - Follow

More dash cam footage from Taiwan earthquake on 03.
Apr 2024

Watch on X

7:44 AM - Apr 9, 2024 ®

The footage is from one of the mountain roads, it is not clear
which one. The video captures the earthquake early warning
going off at 2 seconds into the video. The driver wisely stops
in a rockfall shelter. The rockfalls start at 13 seconds into the
video, so the warning period was about 11 seconds

The early warning gives the driver enough time to save them-
selves. However, this was possible because they had a plan
- to stop under a protective structure — and that structure
was available. The car in front did not seek protection; it is
not clear why. It ended up in a very perilous situation.
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Of course, the other point to note is the horrendous situation
on the uncovered sections of the road once the rockfalls
started. This was a living hell.

The second set of footage in the above video also shows the
early warning alarm being triggered, the driver seeking shel-
ter and massive rockfall activity. Here, it is clear that even
within the shelter there is significant risk of harm.

There are two further videos in the tweet below, from another
location, but showing a similar outcome:-

Weeee x

& ©@blackk3799 - Follow

More footage of Taiwan earthquake on 03. April 2024

3:22 AM - Apr 9, 2024 ®

And finally, there is this one:-

Weeee X

& ©blackk3799- Follow

Taiwan earthquake dash cam footage in the mountain 03.
Apr 2024

Watch on X

6:50 PM - Apr 8, 2024 ®

The videos are summarised in a news report posted to
Youtube by Taiwan News Formosa TV:-

EORM©SA

Qu;k; Terror on the Road

https://www.youtube.com/watch?v=_A31FwHKAIA
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But this segment also carries another piece of footage at the
end, which was a video of the mountains captured by a pas-
senger in a plane that was flying overhead. This is a still from
that footage:-

Landslides in the Central Mountains of Taiwan triggered by
the 3 April 2024 Hualien Earthquake. Credit: Taiwan News
Formosa TV

The Hualien earthquake has provided fresh insight into land-
slide processes in steep mountain areas during large earth-
quakes.

(Dave Petley / THE LANDSLIDE BLOG, 10 April 2024,
https://eos.org/thelandslideblog/hualien-earthquake-early-
warning)
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Investigation finds Sweden landslide triggered
by man-made factors

An investigation into a landslide that destroyed part of a high-
way in Sweden last September has found that it was trig-

gered by excavation material that was illegally dumped at a
nearby construction site by “negligent” workers.

Three people are facing criminal charges in relation to the

police investigation into the landslide near E6 at Stenungsund
on September 23 last year.

The significant landslide was around 150m long and caused
the road to move more than 50m in some places. It wrecked
10 cars, a wooded area, and a business area with a gas sta-
tion and a fast-food restaurant.

b

An investigation into the causes of the landslide has deter-
mined that it was caused by man-made factors as no natural
cause has so far emerged, according to a report by Swedish
news website SVT Nyheter.

Chief prosecutor Daniel Veivo Pettersson told a press confer-
ence in March that the landslide had been triggered by a
nearby construction site where too much excavated material
had been piled up, putting excessive strain on the ground
below.

"At this stage, we consider it negligent, in this case grossly
negligent, to have placed so much excavated material on the
site," Pettersson said.

SVT Nyheter has reported that the people facing charges are
all connected to the construction site near the highway. They
are suspected of “gross public negligence, causing bodily
harm and unauthorised environmental activities”. The sus-
pects deny all charges.

Pettersson said that the landslide is suspected to have started
east of the E6 — where the construction of a business park
was underway.

Images of the nearby construction site after the landslide
showed a very high embankment of fill material next to the
motorway.
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According to the prosecutor, workers dumped a larger
amount of excavated material than permitted in that area,
without taking necessary measures.

He told the press conference that 74,000m?3 of excavated ma-
terial had been handled at height, which is roughly 50,000m?
more than the municipality had given permission for. In the
slope that collapsed, the area is believed to have been filled
with twice as much mass as was allowed.

The site in question had permission to be loaded with 50kPa
and the assessment from the criminal investigation is that
the land was loaded with three times that amount.

The findings of the investigation correspond with landslide
expert and University of Hull vice-chancellor Dave Petley’s
theory that the underlying cause of the failure could have
been the dumping of material high on the slope.

In a blog post last year, he wrote: “An initial working hypoth-
esis would be that the mass of material deposited on what
has become the headscarp of the landslide has destabilised
the slope, triggering failure. The weather conditions at the
time were rainy, and there has been heavy rainfall in recent
days, but this has not been exceptional.”

Contractors appointed

Following the landslide, the Swedish Transport Administra-
tion appointed engineering consultancy Cowi to carry inves-
tigations at the site and plan the reconstruction of the E6.

Cowi’s work involves carrying out a large number of geotech-
nical and environmental engineering investigations. These in-
clude mapping soil properties and groundwater conditions,
with particular focus on the properties of the clay and the
depth of the landslide, looking at possible contamination in
the soil masses, and the dimensioning and projecting of geo-
technical reinforcements and road construction drainage.

“It is the highest priority for the Swedish Transport Admin-
istration, and thus for Cowi, to restore the E6 as soon as pos-
sible, but never at the expense of safety, neither during field
investigations and during the construction period nor for
those who have to travel on the road," said Cowi Sweden’s
technical director for geotechnics Mats Ekenberg.

“We are working hard to be sure that all aspects of the re-
construction, from dewatering to stability checks, have been
taken into account.”

Swedish construction and engineering company Peab was ap-
pointed to rebuild the E6.

Swedish Radio reported last week that the Swedish Govern-
ment wants to give the Swedish Transport Administration an
extra SEK1bn (£74.3M) to repair the E6 motorway following
the landslide.

(Thames Menteth / GROUND ENGINEERING, 11 April, 2024,
https://www.geplus.co.uk/news/investigation-finds-sweden-

landslide-triggered-by-man-made-factors-11-04-2024/)

Landfill may have triggered damaging landslide
in Sweden, experts say

A large landslide that destroyed part of a highway in south
west Sweden may have been caused by landfill material.

(Thames Menteth / GROUND ENGINEERING, 29 September,
2023, https://www.geplus.co.uk/news/landfill-may-have-
triggered-damaging-landslide-in-sweden-experts-say-29-
09-2023/)
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Part of the San Andreas fault may be gearing up
for an earthquake

The Parkfield section of the San Andreas fault is sending
mixed messages before a time of expected increased seismic
risk.

[ SAN ANDREAS

AMERICAN
PLATE

(Image credit: FREDERIC J. BROWN/AFP via Getty Images)

A section of the San Andreas fault where earthquakes occur
regularly may give off a distinct signal before it trembles to
life, new research finds. The signal hints at the opening and
closing of cracks beneath the subsurface.

This section of faultline, known as Parkfield in Central Cali-
fornia, shakes regularly about every 22 years. It last ruptured
in 2004, so another earthquake may be imminent. However,
the signal is not currently occurring at the fault segment, and
the section isn't behaving exactly like it did the last time it
ruptured, according to a study published March 22 in the
journal Frontiers in Earth Science.

The differences might mean the next quake won't happen
right away, or they might mean that the epicenter of the
quake will be different from 2004's epicenter, which was just
southeast of the tiny town of Parkfield. There will be no way
to know until the next quake actually happens, said study
lead author Luca Malagnini, the director of research at the
National Institute of Geophysics and Volcanology in Italy.

"We are waiting," Malagnini told Live Science.

The San Andreas fault marks the boundary between the Pa-
cific and North American tectonic plates. South of Parkfield,
the fault is locked, meaning the two plates do not move
against one another. North of Parkfield, the San Andreas fault
moves freely, with the plates creeping against one another
at a constant rate of 1.4 inches (3.6 centimeters) a year.
Parkfield is a transitional zone between these two regimes.
When this region of the fault rumbles to life, it gives off a
quake of around magnitude 6. Because of the remote loca-
tion, these quakes rarely threaten human life or property,
though quakes on one fault can affect stresses on other
nearby faults, Malagnini said.

But researchers watch Parkfield closely in hopes of finding
activity that will help them predict when the next quake will
occur. Being able to detect reliable precursors to earthquakes
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— strain on rocks for example, or changes in permeability
under the surface — would help scientists warn people about
imminent temblors, potentially saving lives. Parkfield, with its
recurring quakes, might be a good place to look for these
clues to extrapolate to more dangerous fault segments. But
so far, that goal has been elusive.

In the new research, Malagnini and his colleagues measured
seismic wave attenuation, or how sound waves lose energy
as they move through Earth's crust. Attenuation is related to
the permeability of rock, Malagnini said. In the period of
stress before an earthquake, cracks open and close in the
strained rock around the fault. The new study found that be-
fore the 2004 earthquake at Parkfield, the attenuation of low-
frequency waves rose in the six weeks prior to the quake,
while the attenuation of high-frequency waves fell.

This, Malagnini said, is the result of strain on the rocks as the
Pacific plate in the west moves against the North American
plate to the east. As the stress builds, long cracks ranging in
size from several hundred feet to 1 mile (1.5 kilometers) long
open up in the subsurface. These long cracks take up some
of the strain on the surrounding rocks, so shorter cracks in
the rock close up. This decline in short cracks and increase in
long cracks explains the bifurcation in the energy loss of dif-
ferent seismic waves, Malagnini said.

Right now, there are hints that Parkfield is entering the final
phase of its quiet period, Malagnini said. The timing is right,
for one thing: Parkfield has "skipped" quakes before, but
those missed quakes in the 22-year cycle occurred when
nearby, unrelated earthquakes changed the stresses in the
region. There have been no such quakes this time. Another
possible hint is that the variation in the attenuation measure-
ments has dropped very low since 2021. A similar drop in this
measurement occurred in 2003 before the 2004 Parkfield
quake.

However, Malagnini said, there is not yet any evidence of the
bifurcation of the attenuation measurement that preceded
the 2004 quake. He suspects the next quake will hit at Park-
field this year, he said, but the epicenter may not be in the
same place as it was in 2004, meaning these measurements
will look different.

Malagnini won't be attempting to forecast the next quake
down to the day, but he hopes that after it happens, he and
his team can tease out signals to look for in the future.

"I'll be waiting for the next earthquake," Malagnini said. "And
then we'll look back."

(Stephanie Pappas / LIVESCIENCE, 9 April 2024,
https://www.livescience.com/planet-earth/earth-
quakes/part-of-the-san-andreas-fault-may-be-gearing-up-
for-an-earthquake)
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1. The Pythagorean Theorem

+r5“:—‘_—ll" =0

This theorem is foundational to our understanding of geom-
etry. It describes the relationship between the sides of a right
triangle on a flat plane: square the lengths of the short sides,
a and b, add those together, and you get the square of the
length of the long side, c.

This relationship, in some ways, actually distinguishes our
normal, flat, Euclidean geometry from curved, non-Euclidean
geometry. For example, a right triangle drawn on the surface
of a sphere need not follow the Pythagorean theorem.
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2. Logarithms

Logarithms are the inverses, or opposites, of exponential
functions. A logarithm for a particular base tells you what
power you need to raise that base to get a number. For ex-
ample, the base 10 logarithm of 1 is log(1) = 0, since 1 =
10°, log(10) = 1, since 10 = 10%, and log(100) = 2, since 100
=102

The equation in the graphic, log(ab) = log(a) + log(b), shows
one of the most useful applications of logarithms: they turn
multiplication into addition.

Until the development of the digital computer, this was the
most common way to quickly multiply together large num-
bers, greatly speeding up calculations in physics, astronomy,
and engineering.

3. Calculus

The formula given here is the definition of the derivative in
calculus. The derivative measures the rate at which a quan-
tity is changing. For example, we can think of velocity, or
speed, as being the derivative of position — if you are walking
at 3 miles per hour, then every hour, you have changed your
position by 3 miles.

Naturally, much of science is interested in understanding how
things change, and the derivative and the integral — the
other foundation of calculus — sit at the heart of how math-
ematicians and scientists understand change.

4. Law of Gravity

Newton's law of gravitation describes the force of gravity be-
tween two objects, F, in terms of a universal constant, G, the
masses of the two objects, m: and mz, and the distance be-
tween the objects, r. Newton's law is a remarkable piece of
scientific history — it explains, almost perfectly, why the
planets move in the way they do. Also remarkable is its uni-
versal nature — this is not just how gravity works on Earth,
or in our solar system, but anywhere in the universe.

Newton's gravity held up very well for two hundred years,
and it was not until Einstein's theory of general relativity that
it would be replaced.

5. The square root of -1

Mathematicians have always been expanding the idea of
what numbers actually are, going from natural numbers, to
negative numbers, to fractions, to the real numbers. The
square root of -1, usually written i, completes this process,
giving rise to the complex numbers.

Mathematically, the complex numbers are supremely ele-
gant. Algebra works perfectly the way we want it to — any
equation has a complex number solution, a situation that is
not true for the real numbers : x2 + 4 = 0 has no real number
solution, but it does have a complex solution: the square root
of -4, or 2i. Calculus can be extended to the complex num-
bers, and by doing so, we find some amazing symmetries and
properties of these numbers. Those properties make the
complex numbers essential in electronics and signal pro-
cessing.

6. Euler's Polyhedra Formula

Polyhedra are the three-dimensional versions of polygons,
like the cube to the right. The corners of a polyhedron are
called its vertices, the lines connecting the vertices are its
edges, and the polygons covering it are its faces.

A cube has 8 vertices, 12 edges, and 6 faces. If I add the

vertices and faces together, and subtract the edges, I get 8
+6-12 = 2.
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Euler's formula states that, as long as your polyhedron is
somewhat well behaved, if you add the vertices and faces
together, and subtract the edges, you will always get 2. This
will be true whether your polyhedron has 4, 8, 12, 20, or any
number of faces.

Euler's observation was one of the first examples of what is
now called a topological invariant — some number or prop-
erty shared by a class of shapes that are similar to each
other. The entire class of "well-behaved" polyhedra will have
V + F - E = 2. This observation, along with with Euler's solu-
tion to the Bridges of Konigsburg problem, paved the way to
the development of topology, a branch of math essential to
modern physics.

7. Normal distribution

The normal probability distribution, which has the familiar
bell curve graph above, is ubiquitous in statistics.

The normal curve is used in physics, biology, and the social
sciences to model various properties. One of the reasons the
normal curve shows up so often is that it describes the be-
havior of large groups of independent processes.

8. Wave Equation

This is a differential equation, or an equation that describes
how a property is changing through time in terms of that
property's derivative, as above. The wave equation describes
the behavior of waves — a vibrating guitar string, ripples in
a pond after a stone is thrown, or light coming out of an in-
candescent bulb. The wave equation was an early differren-
tial equation, and the techniques developed to solve the
equation opened the door to understanding other differential
equations as well.

9. Fourier Transform

The Fourier transform is essential to understanding more
complex wave structures, like human speech. Given a com-
plicated, messy wave function like a recording of a person
talking, the Fourier transform allows us to break the messy
function into a combination of a number of simple waves,
greatly simplifying analysis.

The Fourier transform is at the heart of modern signal pro-
cessing and analysis, and data compression.

10. Navier-Stokes Equations

Like the wave equation, this is a differential equation. The
Navier-Stokes equations describes the behavior of flowing
fluids — water moving through a pipe, milk being mixed into
coffee, air flow over an airplane wing, or smoke rising from a
cigarette. While we have approximate solutions of the Navier-
Stokes equations that allow computers to simulate fluid mo-
tion fairly well, it is still an open question (with a million dollar
prize) whether it is possible to construct mathematically ex-
act solutions to the equations.

11. Maxwell's Equations

This set of four differential equations describes the behavior
of and relationship between electricity (E) and magnetism

(H).

Maxwell's equations are to classical electromagnetism as
Newton's laws of motion and law of universal gravitation are
to classical mechanics — they are the foundation of our ex-
planation of how electromagnetism works on a day to day
scale. As we will see, however, modern physics relies on a
quantum mechanical explanation of electromagnetism, and it
is now clear that these elegant equations are just an approx-
imation that works well on human scales.
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12. Second Law of Thermodynamics

This states that, in a closed system, entropy (S) is always
steady or increasing. Thermodynamic entropy is, roughly
speaking, a measure of how disordered a system is. A system
that starts out in an ordered, uneven state — say, a hot re-
gion next to a cold region — will always tend to even out,
with heat flowing from the hot area to the cold area until
evenly distributed.

The second law of thermodynamics is one of the few cases in
physics where time matters in this way. Most physical pro-
cesses are reversible — we can run the equations back-wards
without messing things up. The second law, however, only
runs in this direction. If we put an ice cube in a cup of hot
coffee, we always see the ice cube melt, and never see the
coffee freeze.

13. Relativity

Einstein radically altered the course of physics with his theo-
ries of special and general relativity. The classic equation E =
mc? states that matter and energy are equivalent to each
other. Special relativity brought in ideas like the speed of
light being a universal speed limit and the passage of time
being different for people moving at different speeds.

General relativity describes gravity as a curving and folding
of space and time themselves, and was the first major change
to our understanding of gravity since Newton's law. General
relativity is essential to our understanding of the origins,
structure, and ultimate fate of the universe.

14. Schrodinger's Equation

This is the main equation in quantum mechanics. As general
relativity explains our universe at its largest scales, this
equation governs the behavior of atoms and subatomic par-
ticles.

Modern quantum mechanics and general relativity are the
two most successful scientific theories in history — all of the
experimental observations we have made to date are entirely
consistent with their predictions. Quantum mechanics is also
necessary for most modern technology — nuclear power,
semiconductor-based computers, and lasers are all built
around quantum phenomena.

15. Information Theory

The equation given here is for Shannon information entropy.
As with the thermodynamic entropy given above, this is a
measure of disorder. In this case, it measures the information
content of a message — a book, a JPEG picture sent on the
internet, or anything that can be represented symbolically.
The Shannon entropy of a message represents a lower bound
on how much that message can be compressed without los-
ing some of its content.

Shannon's entropy measure launched the mathematical
study of information, and his results are central to how we
communicate over networks today.

16. Chaos Theory

This equation is May's logistic map. It describes a process
evolving through time — xt+1, the level of some quantity x in
the next time period — is given by the formula on the right,
and it depends on x:, the level of x right now. k is a chosen
constant. For certain values of k, the map shows chaotic be-
havior: if we start at some particular initial value of x, the
process will evolve one way, but if we start at another initial
value, even one very very close to the first value, the process
will evolve a completely different way.
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We see chaotic behavior — behavior sensitive to initial con-
ditions — like this in many areas. Weather is a classic exam-
ple — a small change in atmospheric conditions on one day
can lead to completely different weather systems a few days
later, most commonly captured in the idea of a butterfly flap-
ping its wings on one continent causing a hurricane on an-
other continent.

17. Black-Scholes Equation

Another differential equation, Black-Scholes describes how
finance experts and traders find prices for derivatives. Deriv-
atives — financial products based on some underlying asset,
like a stock — are a major part of the modern financial sys-
tem.

The Black-Scholes equation allows financial professionals to
calculate the value of these financial products, based on the
properties of the derivative and the underlying asset.
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MNKog TNG d1adpopnc, NETAEU Twv onoiwv Ta akoAouba:

Aveokappevo Tunua tng Iepag OdoU nAnaiov Tou oTadbuou E-
AAIQNAZ Tou METPO

Frépupa Kngioou NMotapou — Ta £§ apadng

«0 Kn@1oog NTav 0 HeyaAUTEPOG NOTAUOG TNG ATTIKNG Nou Aa-
TEUOTAV WG BEOTNTA WE avBpwnIva XapakTnpIoTIKA. TNV ne-
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ploxn nou JIETPEXE 0 NOTAWOC Knglodg avanTtuocoTav o aén-
vaikog EAaiovag, pia ebgopn koiAada pe nepiBoAia, apnéAia
Kal onwpopopa d£vdpa, KUPIWG EAIEG.

KaTd nepi6doug To NoTapl yivoTav opunTiko, dAAale nopeia,
nAnuuUpIZe kal npokaloloe KataoTpoPEC. MNa Tn diaBaocn Tou
€ixe kaTaokeuaaoTei AiBIvn TOEWTH YEQUPA HPE NEVTE TOUAAXI-
oTov TOEa, Onwg NpokUNTEl anod Ta Tpia Babpa oTnpPIENG nou
anokaAl@enkav oTIG avaoka®eg yid TNV KATAOKEUR Tou Me-
TpO.

KaTd Tn di1EAeuon TNG AQTPEUTIKAG NOKMAG and Tn yeépupa Yi-
vovTav ol AeyOuevol yepupiouoi, dnAadr Ta oKWNTIKA Neipay-
HaTa TOU OUYKEVTPWHEVOU MARBOUG OTOUG JIEPXOHEVOUG HE
apageg puoTeG Kal a§lmwpaTouxoug Twv EAeudiviov MuaTtnpiwnv
O1 TeAeuTaio avranavTouoav pe availoya oxOAia, Ta €€ aua-
&ng, onwg ival yvwoTta £€wg onuepa». (and Tnv nivakida tng
ApxaloAoyikng Ynnpeaiag).

Avanapdaoraon Tng apxaiag yépupag (ox€dIo: ApXITEKTWV A.
KoUKkoUAQG) - pe xpwpa deixvovTal Ta owlopeva Babpa

BaBpa apyaiag yépupag KngiaoU

SUMPWVA WE TOUG apxaloAdyoug, n BeueAiwon TnG yépupag
£€yIve navw og Apoupaio AiBo (KpokahonayEg KOKKIVWNO ne-
TPWHA Nou Xpnoldonolgital oe Pépn agavr), ouvnéwg Beue-
Mwaoeig. Napouaoialel avtoxn HOVO eYKIBWTIONEVO KAl ANOKAEI-
oTIKG o€ BAIwn. EQapuoleTal eUPEWG aTNV 0IKOJOUIKN ano To
TEAOC TOU 50U al. n.X. yiaTi n JeTagopa kai n ene€epyaacia Tou
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€ival noAU AilyoTepo danavnpég ano Tou papudapou. ENCYCLO-
PAEDIA OF THE HELLENIC WORLD).

Apoupaiog AiBog (epuBpd AaTuno-Kpokalonayeg): AnoTeAei-
Tal ano Bpavopata AeukoU TpiadikoU acBeoToAIBou Kal ykpl
KpnTidikoU aoBeoTOAIBOU TwV nepIoXwV AlyaAew — Xaidapiou
onou kal evronifovral apxaia AaTtopeia.
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TUNNELLING TALES

FIF YEA THE

Founded in March 1971, The BTS celebrated its 50th
anniversary in 2021. To mark this milestone, we have spent
the past few years producing a celebratory book. This will be
going to print in August 2024, ready for delivery to your door
in September/October 2024.

This, near A4 landscape, book contains around 900 pages
and stories from 200+ people who built tubes, sewers, road
tunnels, etc; which are packed with photographs, diagrams
and double page fold-outs.

Over 200 authors (covering all roles required to build a
tunnel) have contributed more than 500 stories, which vary
widely in style and subject, from descriptions of a life in
tunnelling to details on specific projects such as: ‘preparing
gas caverns for royal inspection’, ‘site investigation work in
Yemen using a camel’, ‘repairing Locos on the Channel
Tunnel’, ‘*Carp farming in Stratford’, and ‘Transporting 10m
long steel bars through Cairo on a tram’.

Many should be imagined told in their natural habitat — with
the audience having just emerged from a hard shift
underground and now leaning against a public bar with a pint
in hand.

Written by proud tunnellers, this book will be of interest to
all who work or have worked in tunnelling, whether BTS
Members or not.

Technical jargon is largely avoided and is explained where it
occurs, and technical detail is kept to a minimum - this is
mostly a book about people. Therefore, this book is
accessible to all, with friends and family of those in the
industry encouraged to get themselves a copy - it will help
to explain why your friend/relative spent 50 years working
away from home, in uncomfortable and unpleasant
conditions, working through the pain barrier every day /
night, and still wouldn't swap a moment of it.

Civil engineers, geotechnical and ground engineers, other
engineers, and members of the general population who have
a curiosity for construction will find much of interest in these
pages.

TA NEA THZ EEEEIM - Ap. 186 — AMNPIAIOZ 2024

Finally, this should be compulsory reading for all the
technically minded who are approaching the end of their
school education. If you hadn’t thought of tunnelling as the
career for you, is it time to think again?

BTS 50 Anniversary Book Sample

You may download here a 24-page ‘taster’ version to get an
idea of what the finished book will look like. Clearly this is
only a very small sample, with the final book containing
around 900 pages from over 200 authors, and weighing
3.7kg! In order to protect against damage and general
scruffiness, the book will be printed with laminate covers
(hardback) and no dust jacket.

Download:

https://firebasestorage.googleapis.com/v0/b/bts-org-
uk.appspot.com/o/downloads%2FBTS BLAD 2024 v6.pdf?

alt=media&token=fce8e42d-74fc-4799-bf18-729dea5e0952

CLICK HERE TO BUY
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IGS NEWSLETTER - April 2024

KukAo@opnoe To IGS Newsletter Tng International Geosyn-
thetics Society pe Ta akdAouba nepiexopeva:

Helping the world understand the appropriate value and use
of geosynthetics

www.geosyntheticssociety.org/newsletters

¢ Have You Voted? IGS Council Elections 2024 READ CAN-
DIDATE BIOS

e Book Short Courses At GeoAmericas2024 READ MORE

e Registration Open For Barcelona Technical Workshop.
Register here. The agenda is currently being finalized.
Check back for updates.

e Don’t Miss Diversity Session At GeoAmericas2024 READ
MORE

¢ GeoAmericas2024 Hotel Deadline April 5 Use the booking
options listed here by April 5.

e IGS Foundation Welcomes New Board Members READ
MORE

e 10 Questions With... Yuse Lajiminmuhip READ MORE

e In Memoriam: Peter Davies READ MORE

e International Geotechnical Innovation Conference in
(IGIC 2024) READ MORE

e GEOANZ #2 Australasian Geosynthetics Conference READ
MORE

e Calendar of Events
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www.icevirtuallibrary.com/toc/jgein/31/2

Research Articles

Hydraulic compatibility of nonwoven conical filters with a
backfill material, S. Ryoo, M. T. Bensi, A. H. Avydilek,
31(2), pp. 113-125

TA NEA THZ EEEEIM - Ap. 186 — AMNPIAIOZ 2024

Geocell-reinforced bed under static and cyclic loads: Soil den-
sity and grain size effects, S. N. Moghaddas Tafreshi, S.
Kheiri, M. Azizian, A. R. Dawson, 31(2), pp. 126-139

Discrete element method investigation of shear behaviour of
3D geogrid-sand interface, W. X. Zeng, F. Y. Liu, X. X.
Zhu, J. H. He, J. Wang, 31(2), pp. 140-150

Three-dimensional analysis of inclined anchors in reinforced
sand, S. Mukherjee, A. K. Choudhary, G. L. Sivakumar Babu,
31(2), pp. 151-165

Digital image-based performance evaluation of GCL-sand in-
terfaces under repeated shearing, A. G. Pillai, M. L. Gali,
31(2), pp. 166-186

Geometric and strain behaviour of full-scale geotextile tubes
for dewatering sludge, S. T. S. Paranhos, M. A. Aparicio-Ar-
dila, J. Lins da Silva, 31(2), pp. 187-202

Determining performance of two-tiered GRS walls subjected
to traffic cyclic loading, L. Ding, J. Liu, T. Zhou, C. Xiao, H.
Li, 31(2), pp. 203-220

m

Ceolexliles
and
Ceomembranes

www.sciencedirect.com/journal/geotextiles-and-ge-
omembranes/vol/51/issue/2

Editorial Board, Page ii
Microstructure characteristics of honwoven geotextiles using

SEM and CT methods, Ke-Yi Li, Xiao-Wu Tang, Wen-Fang
Zhao, Min-Liang Fei, ... Jia-Xin Liang, Pages 293-302

Electro-mechanical behaviour of graphene-based geotextiles
for pavement health monitoring, Harini Senadheera, Ravin
Deo, Rukshan Azoor, Abdelmalek Bouazza, Jayantha Kodi-
kara, Pages 303-315

Coupled effect of UV ageing and temperature on the diffusive
transport of aqueous, vapour and gaseous phase organic
contaminants through HDPE geomembrane, R.K. Anjana, S.
Keerthana, Dali Naidu Arnepalli, Pages 316-329

Three-dimensional physical modeling of load transfer in basal
reinforced embankments under differential settlement,
Tengfei Wang, Van Duc Nguyen, Phu Doanh Bui, Qiang
Luo, ... Liang Zhang, Pages 330-341

Model tests of geosynthetic-reinforced soil walls with mar-
ginal backfill subjected to rainfall, Kuo-Hsin Yang, Hsin-Ming
Wu, Ting-Ling Tseng, Chungsik Yoo, Pages 342-359

Effect of subgrade on leakage through a defective geomem-
brane seam below saturated tailings, Jiying Fan, R. Kerry
Rowe, Pages 360-369
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EKTEAEZTIKH ENITPONH EEEENM (2023 - 2026)

Mpoedpog

A’ AVTINpoedpog

B’ AvTinpoedpog

levikdg MpappaTeag

Tauiag

"EQopog

MEAN

AvanAnpwparika

MixadAng MMAPAANHE, Ap. MoAITikdg Mnxavikdg, EAAGOS SYMBOYAOI MHXANIKOI A.E.
mbardanis@edafos.gr, lab@edafos.gr

Ztaupouia KONTOE, Ap. MoAITikog Mnxavikdg, AvanAnpwTpia KabnyfTtpia Tunua NoAimikov Mn-
xavikwv MavenioTrpio Natpwv
skontoe@upatras.gr

Nikog KAHMHZ, Ap. MoAimikdg Mnxavikdg, Kabnyntrg Tufipa MoAimkov Mnxavikov, MoAuTeEXVIKD
ZXO0AN, AnuokpiTteio MavenioTrpio @pakng
nklimis@civil.duth.gr, nsklimis@gmail.com

MNwpyog MNEAOKAZ, Ap. MoAITIkog Mnxavikog, Enikoupog KaBnyntng Tunpa MoAImkwv Mnxavikov
Zx0An Mnxavikawv MavenioTnyiou AUTIKAG ATTIKNG
gbelokas@uniwa.gr, gbelokas@gmail.com

ravvng ZEYTQAHZ, Ap. Mnxavikdg MeTaAAgiwv - MeTaAAoupydg, AvanAnpwTnhg Kadnynthg ZxoAn
MeTaAAgIoAOYwV - MeTaAAoupywv Mnxavikwv EMIM
izevgolis@metal.ntua.gr

Tacog ANASTAZIAAHZ, Ap. MoAITIKOG Mnxavikog, Kadnyntig Tunua MoAImik®v Mnxavik®v ApigTo-
TeAeiou MavenioTniou Ogcoalovikng
anas@civil.auth.gr

MNwpyog NTOYAHZ, MoAITikdg Mnxavikog, EAAOOMHXANIKH A.E.- TEQTEXNIKES MEAETEZ A.E.
gdoulis@edafomichaniki.gr

Mapiva MANTAZIAQY, Ap. MoAITikdG Mnxavikog, AvanAnpwTpia Kaényntpia ZxoAn MoAITik@v Mn-
xavikov E.M.M.

mpanta@central.ntua.gr

XproTog TEATZANIOOS, Ap. MOAITIKOG Mnxavikoe, MANTAIA SYMBOYAOI MHXANIKOI E.M.E.
editor@hssmge.gr, ctsatsanifos@pangaea.gr

MEAN AnunTpng NITIAAKHE, Ap. MoAITIKOG Mnxavikog, AvanAnpwTng KadnynTrg Tunua MoAimikwv Mnxa-
VIK@QV ApigToTeAeiou MavenioTnuiou @ecoalovikng
dpitilakis@civil.auth.gr
XpnoTtog STPATAKOZ, MoAITikog Mnxavikdg, NAMALAB A.E.
stratakos@namalab.gr
Xapng AAMAPHZ, MoAITikog Mnxavikog, XAPHE M. AAMAPHSE KAI SYNEPIATES IKE
h.lamaris@lamaris.gr
MNpddpopog WAPPOMOYAOZ, Ap. MoAITIKOG MNXavikog
prod@central.ntua.gr
Ekd0OTNG Xpnotog TZATZANI®OS, Ap. MoAImikdg Mnyavikdg, MANFAIA SYMBOYAOI MHXANIKOI E.M.E.
editor@hssmge.gr, ctsatsanifos@pangaea.gr
EEEErM
Topéag FEWTEXVIKAG TnA. 210.7723434
ZXOAH MOAITIKQN MHXANIKQN ToT. 210.7723428
EONIKOY METZOBIOY NOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,
MoAuTexveioUnoAn Zwypagpou geotech@central.ntua.gr

15780 ZQIrPA®OY

IoTtooeAida www.hssmge.org (uno KaTaokeun)

«TA NEA THZ EEEEMM» Ekd0TNnG: XpnoTog ToaToavigog, TnA. 210.6929484, ToT. 210.6928137, nA-31. ctsatsanifos@pangaea.gr,

editor@hssmge.gr, info@pangaea.gr

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