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SEIOUIKA oevApIa Kal XAPTEG KATAVOMNG TNG EKTINWUE-
vNngG PeyioTng edapikng emitaxuvong (PGA), katda Tn
d1dpkeia TG NPOOPATNG CEICHIKNAG akoAoubiag aTnv
nepioxn META&u ZavTopivng — AJopyou

20 Years Ago a Tsunami Killed 230,000 People.

We Can Do Better Now.

Late, great engineers JOHN FOWLER: MASTERMIND
OF THE LONDON UNDERGROUND

Review of An elementary course of civil engineering
(Wheeler, 1877), Chapters 11 and 12

Contributing to landslide risk mitigation over longer
terms in Cameroon through a multiscale and
multifactorial approach

Method and Apparatus for Tunneling by Melting

Néa ano Tig EAANVIkEG kal AlEBVEiIG MEWTEXVIKEG
Evwoelg
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International Society for Soil Mechanics and
Geotechnical Engineering

ISSMGE News

January 16 Webinar by Prof. Valocchi on
Groundwater & Transport Interactive Models

Webinar TC103+TC306
PANAMGEO 2024 Course Presentations
HTC DISCOVERER REPORT COMPETITION, 2025

Celebrating the International Day of Education: the
role of Geo-engineering education

Proceedings from the 4th Asia-Pacific Conference
on Physical Modelling in Geotechnics available in
open access

International Society for Rock Mechanics and Rock
Engineering
News

Presidential election for the 2027-2031 term of
office - two candidates were nominated

International Tunnelling Association
Scooped by ITA-AITES #129, 14 January 2025

British Tunnelling Society Young Members

Recording of December 2024 Lecture - Overcoming
challenges in horizontal directional drilling

January Lecture - World's Longest tunnel constructed
by a single TBM: Young Engineer's story so far
International Geosynthetics Society

News

Dates For Your Diary - 2025

Could You Host EuroGeo9?

Don’t Miss GeoAsia8 Papers Deadline — And More!

IGS Expertise Shared At South America Chapter
Events

10 Questions With... Amir Shahkolahi

IGS Diversity Task Force Gains Committee Status
Workshop Spotlights Sustainability In Transport
Geotechnics

The British Geotechnical Association

Call for entries for the BGA Case Histories Award
Call for Submissions for BGA Medal 2024

Call for Entries for the BGA 2024 Masters
Dissertation Prize
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Proposal for the BGA to become an incorporated
charity

Fin Jardine

Finalists Announced for the 56th Cooling Prize
Competition 2025

BGA Knowledge Support Fund - Applications
Welcome All Year Round

The Rankine Dinner student lottery is open for
registration

The January/February 2025 issue of Ground
Engineering is available on line

Gerwyn Price
Professor Andrew Schofield

Geo-Institute
News

Former ASCE president honored with 2025 Karl
Terzaghi Award

Alakpioelg EANAVV MewTexVIK@V Mnxavikov

Professor Ioannis Anastasopoulos - Chair of the
Institute for Geotechnical Engineering ETH Zurich

MNpooexeig MewTeXVIKEG EKOINAWOEIG:

A celebration of the life and work of Dr Angus
Skinner: From micromechanics to engineering
practice

28t ICOLD Congress & 93™ Annual Meeting

AFRICA 2025 The Fifth International Conference and
Exhibition on Water Storage and Hydropower
Development for Africa

GeoTech 2025

13th International Conference on Geosynthetics

(13 ICG)

PBD-V Chile International Conference on
Performance-Based Design in Earthquake
Geotechnical Engineering

Evdia@épovTa MewTexvika Nea

Juankoski Channel - Ev3iagépov €pyo unoBepeAiwong

YEQUPAG

'ETOINO TO 031KO TOUVEA TwV 22 XIAIOUETPpWYV - MoU
KATAOKEUAOTNKE TO £€pY0 PapoUB, Noleg NePIOXEG
EVOVEI

Interesting Deep Excavation

Evdia@épovTa — Seiopoi & AVTIOEIOUIKN MnXavikn

Seismologist warns about possible major earthquake

in Middle East by February 2025

Evdia@épovTta - MlewAoyia

Pamukkale: Turkey's 'cotton castle' of white
limestone that inspired an ancient cult

Incredible photo from Brazil sent by Geologist
Alvaro Rodrigues dos Santos

Evdia@épovTta - Aoind

1960s bridge in Brazil collapses after locals raise
concerns about cracks

Tpia kaivoTopa npoTlekT otnv Eupwnn deixvouv Tov
TPOMOo Nou kaTackeualovTal ol YEPUPEG TOU
MEANOVTOG

Sweden just turned the humble water tower into art

To oniTi aTo Aog AvTZeAeg nou n GWTIA NEPATE Kal
dev akouunnoe - Ta nupigaxa UAIKa Kal To
oxedIAOTIKO HUCTIKO MOU TO £0WOE

Néeg Ekdooelg aTIG FewTeEXVIKEG ENIOTANEG

HAekTpovikd Meplodika
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CEOTECHNICAL ENGINEERING FOR
THE PRESERVATION OF MONUMENTS
AND HISTORIC SITES

24-26 SEPTEMBER 2026

NATIONAL HELLENIC RESEARCH FOUNDATION
ATHENS, GREECE

IMPORTANT
DATES

The Hellenic Sockety for Soill Mechanics and Geotechniczl Engineering
(HSSMGE) s pleased to invite you to participate in the 4th International
Symposium on Geotechnical Engineering for the Presenvation of Monuments
and Historic Sites, which will be held on Septemnber 2026 in Athens, Greece.

30 NOV 2025 CONFERENCE THEMES
Deadline for Early

Bird Fee Conservation Principles Climate Change and Protechon of
Monuments from Natural Hazards
Histarical Geotechnical Engineering
Urban Development Impact oo

Dizgnosis: Understanding znd Monimets

Investigating Monuments

Aratysis, Modeling and Risk Case Histories: Examples &
Lessons Learned

Assessment

Ceotechnical Aspects of Monumental Special Session on the Acropolis of

28 FEB 2026 Restaration / Preservation Athens
Final Paper Acceptance
CALL FOR ABSTRACTS

We invite the submission of abstracts that At the conference themes.
The deadiine for Abstract Submission is 31 March 2025.

UNDER THE ATTEND THE HIGHLY ANTICIPATED KERISEL LECTURE and lectises from
AUSPICES OF world-dmown distinguished expens

ENGAGE IN A TRULY MILTIDISCIPLINARY EXPERIENCE bringing together
L engineess, architects, envimamental sclentists and hentage consenvationists

EXPLORE A RICH ARRAY OF TIMELY TOPICS incuding dedicated sessons on
the protection of mocuments fram the increasing temperatures and extreme
weather and the use of digital technologies In heritage conservation

EXPERIENCE THE CITY OF ATHENS - 3 city stecped in history and innovation

ENJOY A NEWLY RENOVATED CONFERENCE VENUE IN THE HEART OF
ATHENS offering state-of -the-art facilities and ample space for networking
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APOPA

ZEIOHIKA OEVAPIA KAl XAPTEG KATAVOHNG TNG
EKTIMMHEVNG HEYIOTNG ESAPIKNG ENITAXUVONG
(PGA), katd Tn 3i1dpKeia TG NPOCPATNG
OEIOHIKAG akoAouBiag oTnv NepioXn HETAEY
ZavTopivng - AHopyouU

©®€0d0uUAidng Nikog, ZelopoAdyog - AvTiG Epsuvav
Fpévdag Imavvng, ZeiIcHOAOYOG — MeTad13AKTOPIKOG
EpsguvnTig
IvoTiToUTO TEXVIKAG ZEICHOAOYIaG & AVTICEICHIK®OV
Kataokeudwv (ITEAK - OAZM)

1. Eicaywyn

3TI¢ 24 Iavouapiou 2025, Egkivnoe pia osIopIKn akoAouBia BA
TNG ZavTopivng TNG onoiag Ta enikevTpa WeraToniobnkav ano
NA npog BA, dnAadr, npog To vnai TG Agopyou. Ev TéAel péoa
oTO NPpWTO dekanuepo Tou deBpouapiou nepiopiodbnkav yupw
ano To MIkpO vnaoi TN Avudpou, NETA&U ZavTopivng kal Apop-
youU. H akpIBfg Xwpo-XPOVIKN KATAVOMN TwV CEIOHWV TNG d-
koAoubiag pnopei va avalntnOei oTa o€IopoAOYIKA KEVTPA TNG
Xwpag (Fewduvapikd IvoTiTouTo EAA:
http://bbnet.gein.noa.gr/HL/seismicity/real-time-seismic-
ity/last-24-hours kar Zeiopoloyikdg ZTabud Tou AMO:
https://seismo.auth.gr/en/current-seismicity). Or peyaAuTe-
pol o€ peyebog oeiopoi, 4.0 < M < 5.3 Tng akohouBiag nepio-
pigbnkav yUpw ano Tnv Avudpo. O1 PeyaAUTEPOl OEIGHOI
M >5.0 €dwoav MPNXaviopd yéveong KavovikoU priyhaTtog
(https://seismo.auth.gr/en/focal-mechanisms), P& HIKPN €WG
apeAnTéa opifOVTIa oUVIOTWOA Kivnong.

2. Asdopéva kai MeBodoAoyia

Ma va exTiunBei n 1oxupn €daikn ddvnon o€ NePINTWon He-
yaAUTepou ociopoU (pe M=>6.0) oTnv uno Jdigyepon nNepIoxXn
NG uno €EEAIEN OgIOWIKNG akoAouBiag, f kal aTo priyda Tng A-
HopyoU-ZavTopivng, 6nwg auTd diveral otnv Eupwnaikr Baon
Pnypatwv (EFSM20: https://seismofaults.eu), eniAéxdnkav
MIAOTIKG Tpia oevapia d1appnEng TUNHATWV R TOU CUVOAIKOU
pnyMaTog Tng Apopyou-ZavTopivng. Ta Tpia auta oevapia os
kapia nepintwon dev agopolv Ot NPOyvwon HeyEBoUg Osl-
OpoU, aAAd xpnoigonolouvTal Pe povadikd okonod TNV eKTi-
Mnon Tng MeéyioTng TIMAG TnG €dagikng enitaxuvong (Peak
Ground Acceleration, PGA) Tng 1oxupng dovnong, o< nepi-
nTwon HeyaAuTepou ogiopol (M>6.0) and ekeivoug Nou £Xouv
oupBei peTa&y 01/01/2025 kar 11/02/2025. H enihoyn Twv
napakdaTw CEIOUIK®V Oevapiwv €ivar evOEIKTIKN UETAEU MoA-
Awv aAAwv nou Ba pnopoloav eniong va npoTtabouv.

Qg oevapio No#1 (Exnua 1), BewpnBnKe ekeivo To TURAMA TOU
PrYMATOG OTO OMoio €X0UV CUYKEVTPWOEI oI heyaAUTepol O€l-
opoi, 4.0 £ M £ 5.3, Tng akoAouBiag KaTa TIG NPWTEG EVTeKA
nNUEPEC Tou deBpouapiou kal BpiokeTal yUpw and To vnai Tng
AvUdpou. AuTd To TUAMA €XEl UNKOG TNG TAENG Twv 14 km kal
ME BAon Tn OxEOn TOU PAKOUG PRyMaTog Pe To WEyeBog Tou
osiopoU Twv Papazachos et al. (2004), avTiOTOIXEI O OEIOUO
HeyéBoug M6.0, evw Bacel Twv Wells & Coppersmith, (1994),
avTIOTOIXEI O€ OEIoNO peyEBoug 6.1

Q¢ oevapio No#2 (ExAMa 2), Bswpnbnke éva HeyaAUTEPO
THNKa anod auto Tou oevapiou NO#1, prkoug 19.5km, eniong
€KATEPWOEV TOU vNaloU TnG AvUdpou, OTO Ornoio £X0UV OUYKE-
vTpwOei oI PeyaAuTepol geiopoi peyebouc: 3.0 <M < 5.3 To
pnyda autd pe Bdon Tnv epyacia Twv Papazachos et al.
(2004) kabwg kai ekeivng Twv Wells & Coppersmith (1994)
avTIoTOoIXEl 0 OgIon0 peyEBoucg M6.3.

TéNOG, wg «akpaio» oevapio No#3 (ExAHa 3), Bswpnbnke o-
AOkAnpo To priypa Tng Apopyou-ZavTopivng, Hrikoug ~78km

TO OMOoi0 AVTIOTOIXEI O OEIOPO PeyEBoug M7.5, dnAadn napod-
polo pE TOVv KaTaoTpo®ikd oeiopd Tou Iouliou TOUu 1956
(Papazachos and Papazachou 1997).

Fault scenario #01 - Anydros, Length: 14 km, Mo.1
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ZxAMa 1. Zevapio oeiopikoU priyuaTtog No#1. Earthquake
epicenters 1/1/2025 -11/2/2025 (NOA-Geodynamic Insti-
tute & Seismological Station AUTh

Fault scenario #02 - Anydros, Length: 19.5 km, Mo6.3
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SxAMa 2. Zevaplo oeigpikoU priypaTtog No#2. Earthquake
epicenters 1/1/2025 -11/2/2025 (NOA-Geodynamic Insti-
tute & Seismological Station AUTh

Fault scenario #03 - Amorgos (1956), Length: 77.6 km, M7.5
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ZxAHa 3. Zevapio osiopikoU pryuaTtog No#3. Earthquake
epicenters 1/1/2025 -11/2/2025 (NOA-Geodynamic Insti-
tute & Seismological Station AUTh
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MNa TV Npocopoiwaon TWV TPI®V Napandvw cevapiowv Xpnol-
ponoinénkav ol npbdo@arta OnNHOCIEUPEVEG OXETEIG andoBeong
yia Tov EAAnvIkO xwpo (GMM: Ground Motion Model) Twv
Boore et al. (2021) yia €0aQIkEG OUVORKEG «Bpdyou», mMou
avTioToIXEl o PEon TaxUTNTa TWV EYKAPOIWV KUPNATWY OTa £-
nmigaveiaka 30 m, Vs30 = 760 m/sec.

To AOYIOHIKO UNOAOYIOHOU TwV HEYIOTWV €0APIK®V EMNITAXUV-
oswVv (PGA) oTov €UpPUTEPO XWPO TWV CEICHIKOV PNYMATWYV,
eival To REDAS: Rapid Earthquake Damage Assessment Sys-
tem (Papatheodorou et al. 2023, Theodoulidis et al. 2024).

3. AnoTteAéopaTa kai SulnTnon

>Tnv nepinTwon Tou Sevapiou Nol# ol HEYaAUTEPEG TIMEG TNG
PGA ot €daikég ouvenkeg Bpaxou (Vs30 = 760 m/sec) ekTI-
povTar oto NA TuAMa Tng Apopyou kai npooeyyilouv To
0.20 g (20% Tng emiITaxuvong Tng BapulTnTag) kai YeimvovTal
oTadiaka npog To BA Tunpa Tou vnoioU o 0.025 g. 3To Kev-
TPIKO Kal Bopelo THANA TG ZavTopivng o1 TINEG TNG PGA yia
TIC iD1EC £dAPIKEG OUVONRKEC Bpaxou KupaivovTal o OXETIKA
XapnAa eningda (0.05 g < PGA < 0.07 g), evw OTO VOTIO
THNMa Kabwg kal oTo vnai Tng Onpaacidg ol avTioTOIXEG TILEG
TnG PGA kupaivovTal gg akoun xaunAoTepa peta&u 0.025 g
kail 0.05 g. EminAéov, ol TIuEG TNG PGA oTo vnai Tng Avagng,
aTNV KEVTPIKN Kal voTia To kabwg kal oTa vnold Peta&u Tou
kal Na&ou, kupaivovTal, yia Tig idieg edaPIKEG oUVONKeG Bpa-
Xou, MeTa&u 0.05 g kai 0.07g, evw oTtnv Bopeia To, ol TINEG
eival xapnAgg (<0.07 g).

TNV NepinTwaon Tou Zevapiou No2# ol HeyaAUTEPEG TIMEG TNG
PGA yia €dagikég ouvlnkeg Bpaxou (Vs30 = 760 m/sec) &-
KTIHOVTAl OTO VOTIOdUTIKO TuAMa Tng Apopyolu (0.15 g-
0.25 g), kabwg kar oTo KevTpikd TnG TUNKa (0.10 g-0.15 g).
Eniong otnv AHOPYO 01 EKTIHWHEVEG TIHEG PGA gAaTT@vovTal
npog Ta PopeioavatoAlikd kair kupaivovTalr peragu 0.05 g-
0.10 g. AvTioTolxeg TIMEG TNG PGA (0.05 g-0.10 g) exTipwvTal
yla To vnai TnG ZavTopivng, MEIOUKEVEG ano Ta BopeioavaTo-
AIK@ Npog Ta voTIodUTIKA Kal Npog To vNnoi Tng ©npaciac. Ma-
POMOIEG TINEG TNG PGA 0.05 g-0.10 g ekTIy®VTaAl €niong yia To
vnoi TnG 'Iou, peloUpeveg anod Ta voTia Npog Ta Bopela, Kabwg
Kal oTa vnold avaupeoa otnv To kai Tnv Nago.

STV NEPINTWON TOU «akpaiou» Zevapiou No3#, ekTINOVTAI
uypnAéc TINEG PGA ot edaQikéG ouvlnkeg Bpdyou
(Vs30 = 760 m/sec), JeTa&u 0.4 g kai 0.5 g, 0To KEVTPIKO Kal
Bopelo TUAMA TNG =avTopivng Kabwg kal oTa voTIodUTIKA na-
pdAia Tng ApopyouU. =Ta unoAoina TURAPaTa Twv dUo vNoIwV
ep@avilovTal PHEIWPEVEG OXETIKA TIMEG TNG PGA, ol onoisg w-
oTd00 ouveyilouv va eival oxeTIKa UYnAEG peTagu 0.3 g kal
0.4 g. MeydAeg OXETIKA TIMEG TNG PGA, peTa&u 0.2 g kar 0.3g,
eudeavilovTal eniong oTnV KevTpikn Kal Bopeia Avapn kabwg
Kal aTnv JUTIKN Onpacid, evew UEIOUPEVEG TIMEG UEXpl Ta 0.1 g
eyeavilovtal aTnv voTia Avaogn, Tnv 'To, Ta Kougovnaoia, ka-
Bwg Kal aTo VOTIOTEPO TUMKaA TNG Nagou.

ToviZeTal 0TI o1 Napanavw TILEG PGA avagepovTal o€ €dAPIKEG
OUVBNKEG «BpAxou». & NEPINTWOEIG OKANPWV N HAAGKWOV €-
SaPIKWV EMNIPAVEIAK®OV OXNUATIONWV AUTEG eVOEXETAl Va £M-
au&nBolv kata 20% - 50% avaloya e To €ninedo Tng PGA
oTo «Bpaxo» (Boore et al. 2021). QoTOCO WIa TETOIA EKTIHNON
eival xovdpoeldng, XpelaleTal IdIKEG MEAETEG €DdAPIKNG anod-
KpIong kal Eepelyel Tou GTOXOU TOU NApOVTOG GUVTOHOU ap-
Bpou.

Ta anoTeAéopaTta Twv €da@IKwV TIHOV PGA pnopouv va xpn-
gigonoinBoUv TOCO Yia OUYKPIOEIC UE anoTeAEéopaTa ano dia-
(POPETIKEG HEBODOAOYIEG NPOTONOIWONG TNG IOXUPAG OEICHIKNG
Kivnong otnv nepioxn MEAETNG, 000 KAl OE EKTIUNTEIG CEIOHI-
KNG d1akivduveuong Tou SopnuEVOU MePIBAAAOVTOC Kal Tou
KIVvOUVOU KaToAloBnoewy, 13iwg oTn ZavTopivn.
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20 Years Ago a Tsunami Killed 230,000 People.
We Can Do Better Now.

Costas Synolakis

Credit...Paolo Pellegrin/Magnum Photos

On Dec. 26, 2004, one of the largest recorded earthquakes
struck off the Indonesian island of Sumatra, heaving a piece
of seafloor roughly the length of California about 36 feet side-
ways and 16 feet up. Some 6,000 aftershocks followed.

The tsunami that rose from this great shifting of tectonic
plates reached over 115 feet in some places and ultimately
killed about 230,000 people in Indonesia, Thailand, Sri
Lanka, India, the Maldives and East Africa. If there had been
a natural hazards misery index, it would have registered off
the scale.

About one in 28,000 people on Earth perished that day be-
cause governments were ill equipped to warn residents and
visitors about the coming wave and guide them to safe evac-
uation routes. India failed to warn people on its eastern coast
even after the tsunami wreaked havoc in the Andaman Is-
lands, hours before striking the mainland. In Phuket, Thai-
land, tourists who were mesmerized by the sudden with-
drawal of water roamed the exposed seafloor and then were
caught unaware by the rushing water. In the Maldives, men
asked women and children to stay indoors, where they could
not escape the flooding. The men climbed trees and onto
roofs when they heard the roar, leading to a lopsided death
toll.

Today people around the world are far likelier to receive a
timely warning to evacuate a giant, dangerous wave. But as
a Dec. 5 earthquake and (tiny) tsunami off Northern Califor-
nia showed, we can't rely on just seismic information to gen-
erate warnings. That recent tsunami was only about two
inches high by the time it reached the coast, but millions of
people received a warning, triggering some to evacuate un-
necessarily. A lot of the confusion would have been avoided
if there had been more specific information for different lo-
cales, and this is entirely possible to provide.

In the 20 years since the Indian Ocean calamity, the Pacific
Tsunami Warning Center started providing warning services
to Indian Ocean countries. Scientists identified other high-
risk zones around the world and modeled potential tsunamis.
The National Oceanic and Atmospheric Administration, in
conjunction with the United Nations, began training Indian
Ocean scientists, emergency managers and sometimes even
politicians in how to perform hazard assessment studies, do
public outreach and produce inundation maps for evacuation
planning and signage. The objective was to eventually pro-
vide targeted warnings and then update such warnings as
new data comes in.

Sign up for the Opinion Today newsletter Get expert analysis
of the news and a guide to the big ideas shaping the world
every weekday morning. Get it sent to your inbox.

Before 2004, the Pacific had the only six tsunamographs in
the world — buoys anchored to the deep ocean that detect
tsunamis and transmit the information to satellites, which in
turn transmit to tsunami warning centers. Now there are
about 60 in the Pacific and the Caribbean and about 10 in the
Indian Ocean. There are none in the Mediterranean.

In Northern California this month, a tsunami warning was is-
sued for a coastal zone stretching about 600 miles along the
Pacific Ocean within five minutes of the earthquake. Local
authorities also activated the Wireless Emergency Alert sys-
tem, and an estimated five million people from the San Fran-
cisco Bay Area to the central Oregon coast got phone alerts
advising them of the tsunami threat. Unlike during the wild-
fires that burned the town of Paradise, Calif., in 2018 and the
town of Lahaina on Maui, Hawaii, in 2023, people received
the message whether they had social media accounts or not.

The problem was that the warning did not provide flood depth
estimates or information on how quickly the water levels
were expected to rise and then fall in different locales along
the coast. The warning centers and California did not have
the technology to do so and had no choice but to err on the
side of caution.

With better technology, we could further shorten the time
between the event and when the warning goes out — and
make warnings more specific to various sites, instead of blan-
keting a large area.

More tsunamographs and seafloor seismometers are essen-
tial, and machine learning could provide worst-case esti-
mates of inundation, moments after shaking ends, leading to
targeted warnings and effective evacuations of at-risk areas.
People need to know how much time they have to evacuate,
where to go and how to refer to signage to get them there.

Worldwide, tsunami preparedness still varies, too. A real out-
lier is the Mediterranean, where there is substantial risk of up
to two large events per century. In the Aegean Sea, where
there are over 200 inhabited islands and tens of millions of
tourists every year, only about 10 tidal gauges are transmit-
ting data.

Tens of millions of euros have been spent in the Mediterra-
nean to try to calculate tsunami probabilities, but only a small
fraction of that has been spent to improve onshore prepar-
edness. In the United States and its territories, there are 200
tsunami-ready locales, a designation that asks communities
to have evacuation maps, signage and sustained public edu-
cation efforts. But there are only five in the Mediterranean.
The only silver lining is that Wireless Emergency Alerts are
rapidly becoming common in Southern European countries —
sadly, though, not in North Africa.

Site-specific warnings are technologically feasible every-
where. And there is no excuse for not having evacuation
maps and signage for tsunamis. National and international
organizations such as the National Oceanic and Atmospheric
Administration, the Joint Research Center of the European
Commission and the World Meteorological Organization need
to work together to develop a warning system that has been
rigorously tested, to protect residents and visitors.

Until then, if you are near a beach and feel a tremor that lasts
over 15 seconds or you observe unusual shoreline motions
that resemble a fast-rising or fast-receding tide, you should
not wait for an official warning. You should follow tsunami
evacuation signs or move immediately to an elevation of at
least 50 feet above the waterline and wait there until an all-
clear. That way people, no matter where they are, can avoid
the fate of the 230,000 in 2004.
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Costas Synolakis is a professor of engineering at the Univer-
sity of Southern California.

https://www.nytimes.com/2024/12/26/opinion/california-
tsunami-warnings.html)
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Late, great engineers

JOHN FOWLER: MASTERMIND OF THE LONDON
UNDERGROUND

One of the great Victorians, Sir John Fowler is best
remembered for two feats of engineering separated
by a quarter of a century: London’s Metropolitan Rail-
way and the Forth Bridge.

Nick Smith

Nobody can look at the Forth Bridge without being aware that
it is great not only in size but in conception. It is a mighty
work of engineering and it is also a work of art.” So wrote
Trystan Edwards of Sir John Fowler’s magnum opus in the
Structural Engineer in 1925. But, warned the noted architect
and town planner, in comparison with the Forth Bridge, ‘his
other engineering achievements seem necessarily somewhat
dwarfed.” And yet these others were immense, including
Fowler’s landmark work as chief engineer on the first under-
ground railway - London’s Metropolitan Railway from Farring-
don to Paddington - as well as much of what now makes up
London Underground’s Circle Line.

-

SIR JOHN FOWLER 1817-18398
(Image: Alamy)

Fowler also consulted on many other railways and bridges
both in the UK and overseas, as well as proposing the ill-
starred fireless locomotive, built by Robert Stephenson and
Company. Such was his influence on the so-called age of ‘rail-
way mania’- the second half of the nineteenth century during
which £3bn was invested in railway building - that on his
death in the twilight of the century, the Institution of Civil
Engineers proclaimed in its 1899 obituary that Fowler had
been ‘one of the most eminent of engineers whose names are
associated with the great material progress effected during
the Victorian era’. In response to Fowler amassing a colossal
personal wealth from his endeavours - for his work on the
Metropolitan Railway alone he was paid £152,000 (£17.1 mil-
lion today) - the industrialist Sir Edward Watkin commented
acidly that ‘no engineer in the world was so highly paid’.

John Fowler was born in 1817 at Wadsley Hall, Yorkshire, de-
scribed in The Life of Sir John Fowler, Engineer (1900) by
Thomas MacKay as ‘the birthplace of one who played an im-
portant part in the economic revolution which was then pend-
ing’. It was the age of steam power and spinning machines -
a mere decade since the appearance of the first public pas-
senger railway - and one that would be dominated by Brunel
and Bazalgette, with Fowler’s name ranking alongside. Mac-
Kay notes that while Fowler’'s family was connected to the
‘vanishing order of things’, and while his land-surveying fa-
ther could resist ‘the unsolved problems of the industrial sys-
tem’, his son ‘threw himself into the stream of new industry’.
Sent to be privately educated at Whitley Hall, by his own ad-
mission he was an outstanding pupil: ‘I was fairly quick in

elementary scholarship, and in mental arithmetic was decid-
edly beyond the average of boys and men; a gift which was
of great convenience and value in after life.’

On finishing school Fowler trained as an engineer under the
Sheffield contractor John Towlerton Leather, assisting with
the construction of the Redmires and Crooke’s Moore reser-
voirs. He also worked with Leather’s uncle on the Aire and
Calder Navigation canalisation project, as well as with early
steam locomotive builder John Urpeth Rastrick. Following a
period of consulting in the Yorkshire area he relocated to Lon-
don in 1844, joined the Institution of Mechanical Engineers
and in 1849 became one of the first members of the Institu-
tion of Civil Engineers. In the 1860s he would become the
latter’s youngest president.

The first of Fowler’s great projects originated in 1853 when
he was appointed chief engineer of the capital’s Metropolitan
Railway. It was to present a challenge that drew heavily on
Fowler’s self-reliance. While supporters of the scheme saw
the opportunity to make history with an underground railway,
there was public doubt over the feasibility of the project. The
directors were constantly being told, writes Fowler’s obituar-
ist, that ‘they had embarked their money and that of the
shareholders in an impossible enterprise’. In a cascading set
of objections, ‘engineers of eminence assured them they
could never make the railway’, or if they did ‘it wouldn't
work’, and if it worked ‘nobody would travel by it’".

3 T 1

Painting by Percy William Justyn showing construction of the
Metropolitan Railway, the world’s first underground railway

All of which apparently meant little to Fowler: ‘At such times
the directors would say to Mr. Fowler, "We depend on you,
and as long as you tell us you have confidence we shall go
on.” It was a heavy load to put on the shoulders of a man
who had already sufficient to attend to in combating the
physical difficulties of the affair. Yet Mr. Fowler never
flinched. He had made up his mind that the railway could be
constructed and that it would answer its purpose.’ And so the
shallow cut-and-cover trenches were created beneath New
Road, with tunnels and cuttings beside Farringdon Road. It
took a decade to complete, but on 10 January 1863 the line
opened with gas-lit wooden carriages pulled by steam loco-
motives. As John R Day and John Reed’s The Story of Lon-
don’s Underground confirms, the world’s first passenger-car-
rying designated underground railway was now functioning,
and would continue to serve, after many extensions and up-
grades, for seven decades until 1933.

Realising the quantities of smoke and steam emitted by con-
ventional locomotives would cause environmental problems
in underground railway scenarios, Fowler set about designing
a fireless steam locomotive. The idea was to use exhaust con-
densing techniques in combination with large quantities of
fire bricks that would retain sufficient heat to generate steam
when the train was in covered sections. Trials were held on
the Great Western Railway in 1861 and in London the follow-
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ing year, during which pressure problems were identified -
the first trial almost resulted in the prototype exploding - and
the scheme was abandoned. The locomotive was sold, and
the whole episode - which was an acute embarrassment to
Fowler - was quietly forgotten. By the end of the century
‘Fowler’s Ghost’, as it had been dubbed by The Railway Mag-
azine, had been scrapped.

Fowler was undeniably better at building bridges than he was
steam engines, and during his career he designed several.
His first railway bridge (also the first of its kind to cross the
River Thames) was the Victoria Railway Bridge (now called
Grosvenor Bridge), connecting Battersea to Pimlico and built
between 1859 and 1860 to carry two tracks into Victoria Sta-
tion. This was followed by the 13-arch Dollis Brook Via-duct
- the highest point on the London Underground above ground
level - for the Edgeware, Highgate and London Railway.
There were also two Severn railway cast iron arch crossings
- the Victoria and Albert Edward bridges - which are both in
use today.

During this period of domestic bridge building he also con-
sulted overseas on engineering projects in North America,
Europe, Australia and North Africa. In the late 1860s he trav-
elled to Egypt where he worked on a number of projects for
the Khedive, including a railway to Khartoum in Sudan that
was not completed until after Fowler’s death. While working
in the region, Fowler undertook a survey of Upper Nile Valley
resulting in accurate maps that were to prove invaluable in
the 1884-85 Nile Expedition to relieve Major-General Gordon
at the Siege of Khartoum. In recognition of his cartographical
efforts, in 1885 Fowler was made Commander of the Order
of Saint Michael and Saint George.

Arguably the jewel in Fowler’s engineering crown was the
Forth Bridge, now one of Scotland’s most recognizable land-
marks. A steel cantilever construction designed by Fowler
and Benjamin Baker, construction started in 1882, and it was
opened on 4 March 1890 by the future Edward VII. At the
time, it had the longest single cantilever span (521m x 2) of
any bridge in existence, and has since only been eclipsed by
the Pont de Québec (549m) completed in 1917. As Fowler’s
ICE obituary states: ‘It was not only far larger than any rail-
way bridge previously built, but it was of a very novel design.
It was commenced with the full consciousness that its execu-
tion bristled with unknown difficulties, which would have to
be met and conquered as they made themselves evident. Yet
Sir John Fowler was satisfied that the project was feasible,
and he did not doubt that he and his colleagues would be
quite able to accomplish it. In this instance he was fortunate
to have clients who had a perfect belief in his powers, and
who could command the required capital.’

The Forth Bridge

Accolades followed. Fowler was created Baronet Fowler of
Braemor, and along with Baker received an honorary degree
from the University of Edinburgh in recognition of his engi-
neering contribution to the Forth Bridge. In 1892, the French

Academy of Sciences doubled the purse for their Poncelet
Prize before jointly awarding it to Fowler and Baker. And alt-
hough he continued to consult, the bridge was to be his swan-
song, after which he spent much of his time deerstalking on
his vast Scottish estate.

(THE ENGINEER,January 2025 / www.theengineer.co.uk

TA NEA THZ EEEEIM - Ap. 195 - IANOYAPIOZ 2025


http://www.theengineer.co.uk/

Review of
An elementary course of civil engineering
(Wheeler, 1877), Chapters 11 and 12

Michael Bennett, P.E., M.ASCE (Gannett Fleming Tran-
Systems, Audubon, PA)

GEOTECHNICAL HISTORY
- BLOG

DT

_GEOTECHNICAL &NGINEERING 101

The 1870s were a boom time for infrastructure construction
in the United States. As the nation turned 100, technical ad-
vances in civil engineering and materials science mixed with
a healthy helping of American optimism meant that projects
long dismissed as pipe dreams were finally getting underway.
In New York, Manhattanites and Brooklynites watched in
amazement from their then-separate cities as construction
slowly but steadily progressed on the East River (now Brook-
lyn) Bridge. Residents of St. Louis were similarly awestruck
as crews there built the St. Louis (now Eads) Bridge across
the mighty Mississippi. Americans from coast to coast could
track the construction progress of both behemoths in real
time through general and engineering publications made
readily available by railroad postal service, and even quicker
updates could come over the telegraph wires running along-
side tracks. (The wires also started crackling with other sig-
nals once Alexander Graham Bell invented the telephone in
1876.)

IMAGE 1: Col. Junius B. Wheeler, USA, in civilian
clothes. Source: Find a Grave (2005).

Major, later Colonel, Junius Wheeler followed both projects
with acute interest, as he taught civil and military engineer-
ing at the US Military Academy in the 1870s. He had joined
the Army during the Mexican War and had won several dec-
orations before attending West Point and graduating in 1855.
When the Civil War erupted, Wheeler, a North Carolinian, had
stayed loyal to the Union and had once more served with
distinction. After the war, he became a professor at his alma
mater and authored several textbooks, including 1877's An
elementary course of civil engineering. Wheeler wrote the 24-
chapter work for West Point cadets, but civil engineering pro-
fessors at civilian universities soon began using it as well.
Wheeler devoted Chapter 11 of his text to foundations built

on land and Chapter 12 to those constructed in or under wa-
ter, and he prominently discussed the Brooklyn and Eads
Bridges (Parramore 1996, Wheeler 1877).

The seeds of future geotechnical innovations are sown
throughout Wheeler’s chapters on foundations. He instructed
his cadets to investigate sites during design using test pits,
along with auger borings for more critical structures, and rec-
ommended performing static load tests on bedrock if it were
encountered. For construction, Wheeler suggested dealing
with saturated soils using underdrains - anticipating the prin-
ciple of effective stress by nearly half a century - and noted
that engineers could stabilize foundation excavations in soft
soils by compacting sand into them. Wheeler, in a line that
would fit neatly into any modern geotechnical report, advised
that the sand be “spread in layers of about nine inches in
thickness [with] each layer well rammed before the next is
spread.” He also observed that engineers could handle soft
soils during construction using mat foundations, long piles
driven to firm strata, or short piles driven for densifying the
soft layer (Wheeler 1877).

IMAGE 2: Ground improvement schematics shown in
Wheeler’s book for replacing unsuitable native soils with
sand (A) to support foundations (B).

Source: Wheeler (1877).

Still, plenty has changed in civil engineering since Rutherford
Hayes was president, and Wheeler's book reflected some
then-common fallacies in the field. For instance, he proposed
a three-group soil classification system:

1. First-class soils that were firm and uninfluenced by
groundwater, such as rock and gravels;

2. Second-class soils that were firm but affected by ground-
water, such as sands and clays;

3. Third-class soils that were soft, such as peats.

While the system never caught on, its flaws — most notably
lumping sands and clays into the same grouping — are appar-
ent. Similarly, Wheeler’s suggestion that wooden piles could
be made from any timber available near a site failed to ac-
count for some woods being stronger or less rot-prone than
others. Nor was he correct that it was “not probable” that the
cast- and wrought-iron piles coming into vogue by 1877
would “ever supersede those made of wood.” Yet even many
of Wheeler’s errors represented steps in the right direction.
His soil classification system, imperfect though it was, repre-
sented an earnest attempt at solving a tough problem. Sim-
ilarly, Wheeler recommended an early dynamic formula for
estimating pile capacity but added the caveat - ignored by
most Gilded Age civil engineers - that “the manner of driving
piles, and the extent to which they may be forced into the
subsoil, will depend on local circumstances.” The wave equa-
tion analysis of piles (WEAP) would only appear in 1960, but
Wheeler clearly recognized the inaccuracies of the “one size
fits all” approach inherent in dynamic formulas (Wheeler
1877). (See Hool and Kinne (1923), Sec. 3, Pt. B.)
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Wheeler’s technical acumen shone through most clearly in his
detailed sections on cofferdams and pneumatic caissons. By
the late 1870s, cofferdams were increasingly being built of
sheet piles, as their modern counterparts almost always are.
However, most were still constructed of two rows of timber
piles connected using cross-bracing and sheet piles. The in-
terior spaces formed by these piles, cross-braces, and sheet
piles resembled coffers, the small boxes then often used to
store valuables (hence the phrase “filling one’s coffers”). The
structure was thus called a “coffer-dam,” as Wheeler spelled
it, and the hyphen was eventually dropped. Per Wheeler, the
coffers were typically filled with a material known as “pud-
dling,” a mixture of clay with sand or gravel (Wheeler 1877).

MAGE 3: Cross-section of a typical timber cofferdam of the
mid-Victorian Era. Source: Wheeler (1877).

Wheeler went into more detail on pneumatic caissons than
on any other foundation engineering topic. The term cais-
son comes from the French word for “box” or “chest,” as
Wheeler likely knew; the US Army already used the term for
its artillery ammunition lockers (as in “those caissons go roll-
ing along”). The construction of a pneumatic caisson in a wa-
terway begins with floating a large timber or iron structure
out to the desired construction site of, for instance, a bridge
pier. The structure is partitioned vertically in two; its lower
half is the working chamber, while its upper half is the caisson
proper. When the pneumatic caisson is in position, the work-
ing chamber is carefully filled with water and masonry is
placed atop the caisson. The structure thus gradually sinks
to the bottom of the waterway; guide piles or cofferdams may
be installed to keep it sinking in the correct location (LOC
2025 A, Wheeler 1877).

be removed via extraction shafts in the caisson or may be
stockpiled in the working chamber. Additional tubes run
through the caisson to supply compressed air and communi-
cations channels to the chamber. The compressed air both
maintains a healthy atmosphere in the chamber and regu-
lates the rate at which the caisson descends, and its exhaust
vents can also be used to suction excavated material out of
the chamber. Finally, the pneumatic caisson reaches its com-
pleted depth when the chamber is excavated to a suitable
stratum. The compressed air is then pumped out and the
chamber is backfilled with concrete, stockpiled material, or a
combination thereof (Jackson 2001, McCullough 1972,
Wheeler 1877).

Wheeler’s book is 472 pages long, which left him little space
to cover the entirety of civil engineering, let alone the Brook-
lyn and Eads Bridges. Thus, his spending several pages on
each project, albeit at a general level, indicates that he took
a keen interest in them. One particularly intriguing note
Wheeler shared on the Eads Bridge was that “the health of
the workmen was greatly affected by the high degree of com-
pression of the air in which they had to work ... and several
lost their lives in consequence.” He quickly continued from
this jarring observation to his next point, but it naturally
rouses a reader’s curiosity about the rest of the story regard-
ing the geotechnical construction of the bridges’ pneumatic
caissons. Fortunately, other sources flesh out Wheeler’s cur-
sory accounts of how they were built (Wheeler 1877).

By the mid-1800s, St. Louis was a frontier town no longer.
As the US had steadily pushed westward, the Mound City had
become a midwestern hub of people, commerce, and indus-
try. However, St. Louis — unlike its emerging rival, Chicago -
still lacked a grand entrance. The mighty Mississippi River
brought travel and trade to the young metropolis but also
forced those from east of the city to enter on slow ferries that
were often bedeviled by low water and the river freezing. The
ferries and commercial ships caught fire and sank so often
that they presented an economic opportunity, and native St.
Louisan James Eads took advantage. Starting as a teen, he
taught himself engineering, and he eventually launched a
successful business salvaging sunken goods and ships from
the Mississippi. During the Civil War, Eads built vaunted gun-
boats for the Union Navy. His salvage activities and wartime
work made him many powerful friends in local and national
business and politics. Thus, people listened when he began
making the case in the mid-1860s that St. Louis needed a
railroad bridge across the Mississippi to maintain its comer-
cial prominence in the midwest US (Jackson 2001, PBS
2000).

IMAGE 4: Cross-section of a typical pneumatic caisson of
the mid-Victorian Era. Source: Wheeler (1877).

Once the pneumatic caisson rests securely upon the bottom
of the waterway, water is pumped from the working chamber
and replaced with compressed air. Workers then enter the
chamber through pressure-regulating airlocks and access
shafts in the caisson, remove the chamber floor, and exca-
vate material from beneath the structure. The material may

IMAGE 5: James B. Eads, pioneering US civil engineer.
Source: PBS (2000).

Not everyone considered Eads’s idea sound, including one
detractor who lambasted it as “entirely unsafe and impracti-
cable.” Despite the naysayers, though, Eads’s robust self-
confidence - or, as his critics saw it, unbearable arrogance -
carried him forward, and he drafted a three-span design in-
volving two piers smack in the middle of the Mississippi chan-
nel. Eads initially planned to use cofferdams for the piers’
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foundations, a risky proposition at best in the turbulent, sed-
iment-laden Mississippi. However, he changed his mind dur-
ing a trip to Europe after witnessing the installation of pneu-
matic caissons in France. Captivated, Eads subsequently
spoke with several British civil engineers well-versed in the
technology and learned it had been in use for nearly 20 years.
He decided it was time to bring pneumatic caissons across
the Atlantic and, upon returning to the US, drafted plans for
them for his bridge (Jackson 2001, PBS 2000).

Eads’s design called for pneumatic caissons on a scale far
beyond anything tried in Europe. The working chamber for
the eastern pier would measure 82 feet by 60 feet; that of
the western pier, 82 feet by 48 feet. The chambers them-
selves would measure 9 feet high and would be made of thick
oak beams covered with plate iron. The caissons would be
similarly massive; the eastern one would measure 50 feet by
35 feet and would be built of cast iron 3/8 of an inch thick.
The structures would be kept in place during sinking using
timber guide piles and would each be held level by 10 sus-
pension screws along their sides measuring 20 feet long.
Eads’s crews began sinking the eastern pier caisson in Octo-
ber 1869 and its western counterpart in January 1870. As the
caissons sank through the Mississippi’s 35-foot channel, ma-
sons placed and cemented layers of stone atop them, gradu-
ally building the piers and sinking the structures. Ironworkers
toiling alongside the masons bolted sheet iron plates onto the
caissons’ sides to keep the masons’ work as waterproofed as
possible (Jackson 2001, Wheeler 1877).

CONSTAUCTION WORKS AND MACHINERY
IV SIARIAG CAIS30Y ANK 1M WO EAST PR
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IMAGE 6: Diagram of caisson sinking for the eastern pier of
the St. Louis/Eads Bridge, profile view. Source: Woodward
(1881).

Eads’s crews took just three weeks to sink each pneumatic
caisson to the bed of the Mississippi. The working chambers
were then pumped out and the excavators began their dig-
ging. Most material was removed from the chambers using
suction pumps Eads himself had devised. Larger debris was
brought up through the airlocks, while the crews stockpiled
stones and bricks in the chambers for their eventual refilling.
The chambers’ tight confines meant that excavation was per-
formed largely by hand, and conditions were not for the faint
of heart. The chambers were perpetually warm and humid,
and condensation dripped constantly from their roofs. Many
workers doffed their shirts in vain attempts to beat the heat,
and the resulting scent was nearly unbearable, especially
when mingled with the odors of burning lamps and river-bot-
tom detritus. The flickering, smoky lights that illuminated the
chambers cast long shadows all around and gave everyone,
as one observer put it, the “feeling of having descended into
the underworld.” The chambers’ interiors gradually became
covered with a grimy ooze of water and mud. Many of the St.
Louis workers would likely have agreed with a mechanic in
the Brooklyn Bridge’s working chambers that “one might, if
of a poetic temperament, get a realizing sense of Dante’s in-
ferno” from the scene (Jackson 2001, McCullough 1972).

CONSTRUCTION OF EAST PIER.

AN 0
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IMAGE 7: Diagram of caisson sinking for the eastern pier of
the St. Louis/Eads Bridge, overhead view.
Source: Woodward (1881).

Far more serious problems soon appeared in the Eads Bridge
working chambers. They started innocuously, as Eads’s men
noticed that their voices were shrill there. The compressed
air was constricting their vocal cords, which was harmless by
itself but foreshadowed worse. Roughly 40 feet below the
river bottom, laborers in the eastern chamber began experi-
encing stomach cramps and temporary paralysis in their legs.
Affected workers walked in a crouch as they grappled with
their discomfort, which their peers jocularly tagged the “Gre-
cian bend” after a popular fashion trend. Soon, though, the
symptoms worsened and the laughter stopped. As the east-
ern chamber reached 60 feet below the Mississippi River’s
bed, workers were hit with bouts of joint, back, and head pain
and paralysis of the arms. By the time the 65-foot mark was
reached, cases of the mysterious affliction were starting to
require hospitalization. Laborers, engineers, doctors, and
even James Eads were puzzled, if not terrified, by the condi-
tion and had no idea how to handle it (Jackson 2001,
McCullough 1972).

A century and a half on, the nature of the excavators’ iliness,
now known as decompression sickness, is as straightforward
as it is sorrowful. The condition is explained by Henry’s Law,
the principle of chemistry dictating that the amount of gas
dissolved in a solution is directly proportional to its partial
pressure over the solution. As the working chambers had de-
scended, the pressure of the compressed air within them had
steadily risen, increasing the quantities of gases - particu-
larly nitrogen - dissolved in the workers’ blood-streams.
Then, when the laborers left the chambers after each day’s
work, the rapid decrease in atmospheric pressure they expe-
rienced led the dissolved nitrogen in their blood-streams to
bubble rapidly out of solution. It was agonizing when it hap-
pened in the muscles and joints and frequently deadly when
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it occurred in the brain. The condition - soon renamed “cais-
son disease” or, as it remains known, “the bends” - killed six
excavators in two weeks in March 1870, and it took 12 lives
overall by the time both pneumatic caissons were finished
(Jackson 2001, McCullough 1972).

IMAGE 8: Laborers excavate the working chambers of the
East River/Brooklyn Bridge in a scene much like those at
the St. Louis/Eads Bridge. Source: Maher (2016).

Victorian employers often viewed worker safety callously, but
James Eads’s unorthodox opinions benefitted his laborers in
this regard. His first contribution to their safety came even
before excavation in the working chambers began. Prior to
Eads’s bridge, most pneumatic caissons had their airlocks at
the tops of their access shafts. Eads recognized that this set-
up posed several dangers. For one thing, it meant the airlocks
had to repeatedly be removed and reinstalled as the cham-
bers descended and the access shafts were lengthened.
Widespread decompression sickness among workers, far ex-
ceeding that which happened, was likely if a rapid evacuation
were needed while the airlock was not in place. Another likely
hazard was that all the compressed air could escape from the
chamber if it abruptly dropped and the airlock was out of po-
sition. Accordingly, Eads designed an access shaft with an
airlock at its bottom, immediately adjacent to the chamber.
The threat of decompression sickness remained, and air pres-
sure within the shafts themselves was now uncontrolled, but
Eads’s innovation still represented a big step forward for
safety in pneumatic caisson construction. In August 1871, he
successfully patented his design (Eads 1871, Jackson 2001).

Cavrssons jor Sinking Piers.

J. B Fads.
Parewvten Ave 13 1871
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IMAGE 9: James Eads’s 1871 patent for an improved air-
lock for pneumatic caissons. Source: Eads (1871).

Eads intervened to keep his laborers in the working chambers
safe again when cases of decompression sickness began dis-
abling or killing them. He brought his family physician, Dr.
Alphonse Jaminet, to the site and even took him into one of

the chambers. Jaminet emerged with a severe case of de-
compression sickness himself but fully recovered in several
days, and his experience gave him unique insight into the
condition. He autopsied several victims and noted that a
number of them had not eaten prior to their final shifts, while
others had been heavy drinkers. Eads and Jaminet eventually
set rules that the laborers could work no longer than an hour
at a time in the chambers and that they had to take 15 to 20
minutes to climb the access shaft stairs on their way out. The
precautions were in hindsight insufficient, and workers eager
to hurry home or to the nearest pub often ignored them, but
they were medically sound. The impact of Jaminet’s instruc-
tions is difficult to assess, but in all likelihood, they prevented
the impacts of decompression sickness at the Eads Bridge
from being even worse (Jackson 2001).
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IMAGE 10: Diagram of the east pier and caisson of the St.
Louis/Eads Bridge as it neared completion in early 1870.
Source: Woodward (1881).

One factor that definitely curtailed the health impacts of de-
compression sickness on James Eads’s bridge was when in
the project lifecycle it became problematic. Most of the worst
cases of “the bends” struck those in the bridge’s working
chambers only after the chambers had already been exca-
vated to bedrock and were being backfilled with concrete and
masonry. The eastern pier’'s pneumatic caisson reached bed-
rock 68 feet below the Mississippi River’'s bed (103 feet below
its surface) in February 1870, and the western pier’s caisson
followed suit in May 1870 at 51 feet below the river bottom
(86 feet below the water line). Reaching bedrock vindicated
Eads’s belief in his caissons and brought him a moment of
geotechnical triumph as well. His salvaging days had shown
him the Mississippi’s power to scour, and he decided that
nothing short of bedrock would make a satisfactory bearing
layer for his caissons. Eads was vindicated when the bedrock
encountered in the chambers showed clear signs of scour.
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Four more years of arduous construction challenges followed
the laborers successfully backfilling both chambers, but the
piers represented a huge milestone en route to Eads trium-
phantly opening his bridge on Independence Day 1874, and
he had proven the worth of pneumatic caissons to American
civil engineers in the process (Jackson 2001, Wheeler 1877).

IMAGE 11: The St. Louis/Eads Bridge in the late 1800s.
Source: Jackson (2001).

IMAGE 12: The St. Louis/Eads Bridge as it appears today.
Source: SLPR (2016).

John Roebling, the chief designer of the Brooklyn Bridge, had
needed no persuasion from Eads about the merits of pneu-
matic caissons. Unlike the self-taught Eads, Roebling had
studied engineering at a university in his native Prussia be-
fore immigrating to the US and working on a variety of pro-
jects, including the Allegheny Portage Railroad (see John-
stown Flood, Part 1). In fact, Roebling had decided to use
pneumatic caissons in his bridge well before Eads first con-
sidered the idea. Alas, in 1869, just after Roebling had com-
pleted his designs, he died of tetanus. Into his role on the
project stepped his son, 32-year-old Washington Roebling.
He also had a university education in engineering, in his case
from RPI. Moreover, he - like Junius Wheeler - had distin-
guished himself in the Civil War, rising from private to lieu-
tenant colonel as he saw combat with Union forces in six ma-
jor battles and campaigns. It was Roebling who had turned
the tide at Gettysburg by noticing Confederate forces surging
toward Little Round Top and persuading his commanding of-
ficer to rush Union troops to its summit. Finally, he had the
singular advantage of being John Roebling’s son and having
worked alongside him on several projects. The younger
Roebling thus had unsurpassed insight into exactly how his
father had envisioned construction proceeding on the Brook-
lyn Bridge (McCullough 1972, NPS 2024).

Early in 1870, as the pneumatic caissons of the Eads Bridge
were completed, assembly began for the Brooklyn caisson of

IMAGE 13: Lt. Col. Washington Roebling as he looked dur-
ing construction of the East River/Brooklyn Bridge.
Source: McCullough (1972).

Roebling’s bridge. That April, Washington Roebling spent two
days in St. Louis visiting Eads’s bridge site. Eads meticulously
reviewed his project plans with Roebling and even took him
down into the working chambers. Roebling appears to have
taken careful notice of everything he saw, particularly the
airlocks. He had already located those for the Brooklyn cais-
son atop the working chamber, but when the Manhattan cais-
son was built a year later, he shifted them to the chamber’s
interior in line with Eads’s design. (Eads noticed this modify-
cation and sued Roebling - although his patent was still pend-
ing - and eventually got Roebling to settle the case.) If
Roebling’s airlock designs weren’t original, though, his cais-
son designs sure were. The working chamber of the Brooklyn
caisson would measure 168 feet by 102 feet, and that of its
Manhattan counterpart would be 172 feet by 102 feet. The
two chambers, triple the size of Eads'’s, could each cover half
a city block. Work in Roebling’s chambers would be illumi-
nated not by flickering, foul-smelling oil lamps and candles
but by far brighter and cleaner calcium carbide lamps, also
known - in an expression that has outlived them - as “lime-
lights” (McCullough 1972, Wheeler 1877).

IMAGE 14: Stereograph of the Manhattan caisson of the
East River/Brooklyn Bridge during its construction.
Source: NYPL (2015).

Washington Roebling’s crews sank the Brooklyn caisson of
the Brooklyn Bridge in May 1870, shortly after their chief en-
gineer returned from St. Louis. Even as the pneumatic cais-
son slipped beneath the East River, it was already an engi-
neering marvel. It was made of interlocking layers of heavy
timber and cast iron that tapered in thickness from 9 feet at
the structure’s roofline (the roof itself was 15 feet thick) to 8
inches at its base. This created a wedge to help the caisson
advance as its workers excavated underlying material within
the 9 foot, 6-inch-high working chamber, which was fortified
with sturdy timber partitions. Roebling was acutely aware of
the damage shipworms could cause his caisson, so he had its
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lumber caulked with oakum and soaked with hot tar, pine
sap, and varnish. His caisson also had another key advantage
over its St. Louis rivals. While Eads had placed his bridge’s
caissons in the center of the Mississippi River channel,
Roebling placed those of the Brooklyn Bridge much closer to
the East River’s banks. Thus, the notorious East River tides
only restricted the excavation schedule to low tide for about
a month, after which work rapidly picked up steam
(McCullough 1972, Wheeler 1877).

Washington Roebling was likely chagrined that the accelerat-
ing work on the Brooklyn caisson did not necessarily acceler-
ate its descent. The excavators soon found that the underly-
ing soil was strewn with boulders left over from Ice Age gla-
ciation. These were particularly tough to extract from be-
neath the working chamber’s edges and partition beams. The
need to remove the boulders while keeping the pneumatic
caisson descending uniformly slowed work to a literal crawl.
During one stretch, the Brooklyn caisson was descending less
than 6 inches per week. Eventually, though, Roebling and the
crews figured out that when a boulder was encountered, they
could use oak blocks to jack an edge or partition against terra
firma beneath it. The laborers could then excavate the boul-
ders either manually or with carefully controlled blasting. This
innovation allowed work on the caisson to proceed apace,
which proved critical when a fire damaged the working cham-
ber’s roof and forced months of painstaking repairs. The
chamber reached bedrock 45 feet below high tide in early
1871 and was successfully backfilled and completed by that
March. Assistant engineer Francis Collingwood, for whom
ASCE later named its Collingwood Prize, estimated that the
skin friction on the Brooklyn caisson came out to about 900
pounds per square foot (Collingwood 1874, McCullough
1972).
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IMAGE 15: Scenes from the Brooklyn caisson of the East
River/Brooklyn Bridge, October 1870. Workers are shown
drilling rock for blasting (UL), hauling material through
doors in the partitions (UR), removing material through the
extraction shafts (LL), and cutting blocks for jacking and
boulder removal (LR). Source: LOC (2025 B).

Washington Roebling’s laborers began sinking the Manhattan
caisson of the Brooklyn Bridge in September 1871. This
pneumatic caisson was an engineering improvement over its
Brooklyn predecessor in several ways. The Manhattan cais-
son featured a more robust anti-shipworm protective coat-
ing; its wooden exterior was slathered with a mixture of coal
tar, rosin, and cement, which in turn was covered with sol-

dered tin, which was itself covered in creosote-drenched
pine. Its timber roof was an astonishing 22 feet thick, nearly
50% thicker than that of the already hefty Brooklyn caisson.
The Manhattan caisson also featured a fireproof interior
sheath of plate iron, more air compressors and extraction
shafts, improved communications tubes, and (to James
Eads’s chagrin) airlocks immediately adjacent to the working
chamber. Work on the Manhattan caisson initially went far
more smoothly than that of the Brooklyn caisson, and the
only obstacle at first was digging through several feet of pu-
trid garbage from a former municipal dump. The sinking ini-
tially progressed downward at 6 to 11 inches daily, which
Roebling likely found reassuring. He knew from preliminary
soil borings that bedrock on the Manhattan side was roughly
40 feet deeper than on the Brooklyn side, which had driven
his decision to give the Manhattan caisson a thicker roof (Col-
lingwood 1874, McCullough 1972).

Ironically, the ease of sinking the Manhattan caisson led di-
rectly to the attacks of decompression sickness for which the
Brooklyn Bridge’s construction has long been infamous. As
the pneumatic caisson steadily sank, its 13 air compressors
(compared to 6 for the Brooklyn caisson) pumped 3 cubic feet
of pressurized air per stroke into the working chamber. This
air and the pressure difference to which it exposed Roebling’s
excavators upon exiting the chamber soon caused them the
same maladies that had befallen Eads’s men. The Brooklyn
Bridge laborers’ initial amusement at having high-pitched
voices in the chamber and being unable to blow out candles
there (due to the air’s elevated oxygen content) quickly faded
when several of them began suffering from joint pain, para-
lyzed limbs, and digestive tract woes. The breakdown in
Roebling’s professional relationship with Eads probably sty-
mied the sharing of information about the ailments that had
now tormented both sets of caisson laborers, which in turn
likely impeded medical treatment of the ill-nesses among the
New York workers. However, this stove-piped approach to
problem-solving reflected the perspective among US civil en-
gineers in the Gilded Age that, as one historian noted, “mind-
ing one’s own business was considered among the basic rules
of business.” The geotechnical papers then appearing in
the Transactions of ASCE reflected this philosophy, as most
were case studies rather than examinations of particular
technical principles (Collingwood 1874, McCullough 1972).

At any rate, Washington Roebling soon concluded, as James
Eads had, that medical intervention was needed to address
decompression sickness among his workers. Unlike Eads, he
appreciated this firsthand, having had a nasty case himself
after battling the Brooklyn caisson fire in late 1870. (Its lin-
gering effects ultimately confined him to home for most of
the bridge project, but he gradually recovered his health.) In
January 1872, as the Manhattan caisson continued descend-
ing toward bedrock and the excavators’ health woes multi-
plied, Roebling brought ear and eye specialist Dr. Andrew
Smith onto the project as a medical officer. Smith promptly
gave each caisson worker a physical exam and allowed only
those he deemed fit back into the working chamber. When
laborers came down with decompression sickness, he had
them hospitalized and had their doctors send careful records
of their cases. Smith could not figure out the precise cause
of the malady but knew it was more easily prevented than
cured and used his meticulous observations to compile health
rules for the excavators. These included not to enter the cais-
son without eating, to exercise for an hour after exiting it, or
to drink alcohol. Smith also observed, as did Francis Colling-
wood, that “most of the sick ... were fleshy men, of full or
large size.” Modern medicine supports Smith’s conclusions
that adipose tissue (which readily stores nitrogen), alcohol
consumption, and overexertion too soon after depressurizing
all exacerbate decompression sickness (Collingwood 1874,
Jackson 2001, McCullough 1972).
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IMAGE 16: 1874 paper in the Transactions of ASCE by
Francis Collingwood, assistant engineer of the East
River/Brooklyn Bridge, on the construction of the Manhattan
caisson. Source: Author.

The continued descent of the Manhattan caisson was, of
course, what was most exacerbating the ailments of the
crew. Three men died of decompression sickness in early
1872, and many others had milder cases that left them badly
shaken long after they had recovered. A turning point came
at a depth of 67 feet below high tide, when Collingwood had
the crews take several test borings within the working cham-
ber. These revealed that bedrock lay at least 10 to 13 feet
below the chamber beneath a glacial till layer of cemented
sand interspersed with boulders. Collingwood had observed
anthropogenic debris in the excavated material, including
brick and pottery fragments and even a sheep bone, as far
down as 65 feet. The borings thus convinced him and
Roebling that they had finally reached material undisturbed
by either tidal or human activity. Furthermore, Roebling es-
timated that excavating through this material to bedrock
would take another year and cost $500,000 ($12.9 million in
2025) and 100 workers’ lives. He concluded that the very
dense glacial till would be more than strong enough to bear
the immense weight of the bridge tower and decided excava-
tion could be halted. In mid-May 1872, the crews stopped
work at 78 feet, 6 inches below high tide in the East River.
The working chamber was filled by July, and Roebling’s geo-
technical gamble was vindicated as the Manhattan tower was
built and remained stable without noticeable settlement. Dr.
Smith then returned to private practice, but shortly thereof-
ter drew upon his Brooklyn Bridge experiences to propose a
decompression chamber for making pneumatic caisson work
safer. His chamber bears a striking resemblance to those
used by scuba divers 150 years later (Collingwood 1874,
McCullough 1972, Webster 2025).

IMAGE 17: View from Brooklyn of the towers of the East
River/Brooklyn Bridge nearing completion, mid-1870s.
Source: AP (2023).

IMAGE 18: The Brooklyn Bridge as it appears today by
night. Source: Abbiati (2023).

Junius Wheeler’s excellent summation of the construction of
the Eads and Brooklyn Bridge caissons in An elementary
course of civil engineering opens the door to two fascinating
stories of Victorian geotechnical history, or geo-history. That
said, any solid study of geo-history must consider how its
human dimension complements the profession’s technical
evolution. A few notes scribbled into one copy of Wheeler’s
textbook by its original owner ably underscore this. The
book’s front endpaper is inscribed, in crisp Palmer penman-
ship, “Lewis J.H. Grossart, Allentown, PA, Sep. 9, 1884, L.U.
'86.” Grossart, an 1886 Lehigh University graduate, was in
1885 among the seven students inducted in the inaugural
class of the engineering honor society Tau Beta Pi. His abun-
dant annotations in his copy of Wheeler’s textbook suggest
that he studied it diligently. Grossart’s subsequent 60-year
career mainly involved municipal engineering in Pennsylva-
nia’s Lehigh Valley for the towns and cities of Bethlehem, Al-
lentown, and Hellertown. Notably, his role as a municipal en-
gineer looked quite different from its modern equivalent. A
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1914 news account on Grossart noted that his “wide experi-
ence” included plenty “in the construction of foundations for
bridges, buildings, and machinery,” for which Chapters 11
and 12 of Wheeler’s book presumably prepared him well (Hur
1886, Whelan 1990).

IMAGE 19: Lewis J.H. Grossart as a Lehigh University stu-
dent. Source: LU (2025).

IMAGE 20: The inside front cover of Grossart’s copy of
Wheeler’s textbook. Source: Author.

Equally fascinating is a short article on timber pile preserva-
tion that young Grossart taped into the front cover of his copy
of Wheeler’s book. Its provenance is unknown, but internet
archives indicate that the blurb appeared in multiple publica-
tions in the 1880s. Ads for Ulster hats and cashmere clothes
are visible on the back of the article, suggesting it came from
a newspaper rather than one of the staid engineering period-
icals of the day. The press clipping reviewed how timber piles
could be preserved using a coating of boiled linseed oil mixed
with pulverized coal. The efficacy of this treatment compared
to current preservatives for timber piles, such as creosote or
chromated copper arsenate, remains open to speculation, as
do the relative impacts on groundwater of timber piles
treated with the older and newer methods. Such questions,
coming 150 years after Wheeler published An elementary
course of civil engineering and 75 years after Lewis Grossart

drew up his final blueprint, provide an excellent reminder of
the value of studying geo-history.

IMAGE 21: An 1880s press clipping on timber pile preser-
vation in Lewis Grossart’s copy of Wheeler (1877), flanked
by Grossart’s annotations. Source: Author.
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and multifactorial approach

Danny Love Wamba Djukem
State Key Laboratory of Geohazard Prevention and Geoenvi-

ronment Protection (SKLGP), Chengdu University of Tech-
nology, 610059 Chengdu, China, wdjukem@gmail.com

1. Motivation

Landslide consequences at a small scale may often be re-
garded as insignificant since the area affected is left to the
detriment of other terrains. However, the repetitive nature of
landslide events leads over time to the reduction of areas
exploitable by the population. They occupy other hilly lands,
formerly forested or not, but stable. Abusive exploitation
combined with natural factors exposes these surfaces to new
and more destructive landslides added to the reactivation of
old ones. The multiscale approach will consist of producing
preliminary landslide inventory and susceptibility maps of the
entire Cameroon region. Then more detailed investigation will
be carried out in the regions marked by a higher probability
of landslides occurrence.

The multifactorial approach will integrate climatic data, soil
geomechanical parameters and geoenvironmental factors to
generate detailed landslide susceptibility maps as initiated in
a test area at the western flank of Mount Oku, located at the
western flank of the hazardous Cameroon volcanic line by
Djukem et al. (2020). This research will help identify lower
landslide hazard zones that may fit better for human activi-
ties. The final landslides predisposition model will be a suita-
ble tool for correcting site selection and planning, respecting
sustainable development, saving lives, and involving individ-
ual landowners in Cameroon.

2. Efficiency of the multiscale approach

The simultaneous production of regional and detailed invent-
tory and susceptibility maps of Cameroon will provide an
overview of landslide susceptibility and risk in the region. This
investigation will combine remote sensing techniques with
statistical and physically based landslide susceptibility mod-
eling methods. Areas of high susceptibility will be highlighted
for detailed investigation, similar to that of Mount Oku, to
capture landslide patterns and elucidate their mechanisms.
The results of the detailed investigation will be used to grad-
ually improve the accuracy of the regional maps.

3. Background of the study: efficiency of the multifac-
torial approach

Djukem et al. (2020) have shown the importance of integrat-
ing soil geomechanical parameters and geo-environmental
factors in landslide susceptibility models, taking the western
flank of Mount Oku as the study area (Figure 1). Soil geome-
chanical properties allow for the characterization of soil be-
havior from a small scale (grain) to a landslide scale.

Land exploitation, combined with heavy rainfall and slope
steepness frequently causes landslides in mountainous re-
gions, such as Mount Oku. Geo-environmental factors used
in our investigation include lithology, elevation, slope angle
and aspect, land use, curvature, and proximity to rivers and
roads; while soil geotechnical properties investigated include
soil porosity, particle and bulk density, water content, grain
sizes, Atterberg limits, methylene blue value, friction angle,
and cohesion.

We explored a novel approach to integrate these geo-envi-
ronmental and soil geomechanical parameters in a landslide
susceptibility model. Membership values were assigned to
each soil property class, using the fuzzy membership
method. The information value method allowed for compu-

ting the weight value of geo-environmental factor classes.
From the soil geomechanical membership values and the
geo-environmental factor weights, three landslide predispo-
sition models were produced, two separate models and one
combined model. The model with only soil properties tended
to underrate unstable and stable areas, the model combining
soil properties and geo-environmental factors allowed for a
more precise identification of stability conditions. The geo-
environmental factors model and the model combining geo-
environmental factors and soil properties displayed predictive
powers of 80 and 93%, respectively. It can be concluded that
the spatial analysis of soil geomechanical properties can play
a major role in the detection of landslide prone areas.
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Figure 1 Localization of the study area:(A) on the world im-
agery map provided by Esri Geographic information system
company; (B) on the Cameroon elevation map; (C) an en-
largement showing the western flank of Mount Oku eleva-
tion, rivers, and landslides.

3. Conclusion

The approach we propose could form the basis for the estab-
lishment of a long-term landslide monitoring system. This will
finally make it possible to anticipate the occurrence of these
landslides and to take measures not only after they have
caused irreparable damage, but to anticipate them and limit
their damage. This could also be a basis of an establishment
of a specific national landslide management plan.
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A machine and method for drilling bore hales snd tun-
nels by melting in which a housing b provided for sup-
porting a heat source and & heated end portion and in
which the necomary melting heat i delivered 1o the
walls of the end portion at & rate sufficient to meh
rock and during operation of which the molten materd.
al may be disposed adjacent the boring 2one in cracks
in the rock and & a vitreous wall Bring of the tunnel
so formed. The hemt source can be electrical of
mﬂhdutbuﬁur deep drilling i preferably & muclear
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1 2
METHOD AND APPARATUS FOR TUNNELING BY The construction knd operation of hest pipes is dis-
MELTING closed in Loa Alamos Scientific Laboratory Reporta
The iavention described herein was made in the Mo, LA-4221-M8 (1969) and No. LA-3585-MS
course of, or under, a contract with the U, 8. ATOMIC  (1966) and in [EEE Trans., ED-16, T17 (1969 ). Essen
EMNERGY COMMISSION. It relates gensrally to a 5 tially, s heat pipe i an elongated gas-tight cavity
method and apparatus for drilling, tunncling and shaft-  cootains a suitable liquid and its vapor. The heat-pipe
mnking ko rock with particular sdvantage st hitherio in- ~ cavity b lined with a itructone which brafs-
Thin iavenion provides a rapsd venatile economical  end o the hest source end. Al the heat source end or
method of deep-carth cxcavation, tunneling and shali- 10 gvaporsior the liquid is continpously evaporsted
mnking which offers solutions o ecologicel problems,  thal the inlerior space
Boqu natural resources prescitly imaccedslble and  with vapor diffosing toward the alightly cooler con-
acoem 10 an cnommows Teservoir of natural heat energy.  denser ead, Al the condenser end it depoaits its heat of
These valuable subterrancan sources inclode natural  vaporizstion ssd retums by the wick to contimue the
mincrals and hydrocarbons, fresh water and clean 13 cycle,
peothermal beat energy. The heat pipe has the ability to convey heat enargy of
The accessibility of these resourced al the present remarkably large amounts with only small temperature
time is fimited by the technical and economic difficul- differences between the hot and cool (relatively ) ends.

mmmﬂhuvdrﬁnw-ﬁm boring, shaft-  dreds of degrees of lemperature gradienl per centime-
sinking, tunneling and mining in rock are highly  terof length to transfer heat at rates.
developed and in the environments in which they have In the case of the rock melting drill of the present in-
evolved they are sdeqeatsly effective and officient.  vention in which the peoetrator fnce misl bs main-
However, their efficiencies and feasibility of use ¥ tained ai about 1,500°K (1,227°C) for extended opera-
decrease rapidly and their costs rise in proportion, as thonal periods and the hest source is many centimelern
their application is extended to greater deptha, harder  away, the heat pipe s the practical heat energy transfer
rocks, and higher rock temperatures and pressures. mechanism,

Among presenily available tools for penetrating rock, 1t was found in the utilization of the rock melting tool
only the rotary drill appeans to be capable of penetrat: ™ of U5, Par. No. 3,357,505 that the rock being bored
ing the earth to depths greater than four to five kilome.  usually cracked due to thermal stresacs. The present in-
ters al an economically useful rate and st such depths it vention makes use of such cracks and in fact enhances
ia limited to producing holes no larger than about one.  their production by the addition of mechanical pres.
half meter in dinmeter. [U is unlikely that existing  sure in order that the material being melted can be
mothods can be used to explore or excavate the earth 77 disposed of in the cracks and on the tunnel or bore bole
ta depths greater than about 11 to 15 kilometer, walla.

The preseat invention uses the basic apparatus and 1t i & prime objective of the present invention 16 pro-
method disclosed im U.5. Pat, No. 3,357 505 and in Los ~ vide an apparstus and method for drilling teancls or
Alamos Scientific Laboratory of the Universty of I bore holes in rock of & size and/or depth which exceeds
California Report No. LA=3243 (1965) eatitled “Rock *? prior art methods,

Melting az & Drilling Technique.” The rock-melting Another objective i to provide drilling spparatus
drill s0 dieclosed is effective in penctrating basalt and ~ which is capable of boring holes and tunnels in rock
other igneows rocks ot wscfully high rates and with  and which disposes of the excavated material adjacent
moderate power consumption. For example, igneous . the drilling position 23  bore hole lining.

rocks malt al about |, 200°C and in being keated from 5eill mnother ive is 1o provide an apparatus and
ambient tempersture such as 20°C 10 just sbove their  method for ing in rock in which a rock melting
melting ranges require about 4,300 joules of energy per  technique is utilized and in which the source of hest is
cubic centimeter compared with the energy require- pm'l'iﬁndliﬂudriliﬂp:ﬂhn
mﬂ!.ﬂﬂmi.ﬂﬂﬂjmhipnuﬁnmhnmhﬂ Another objective i to provide an apparstus and
rotary drnlling in ignecas rocki. method for the drilling of rock at great depths or

In the existing rock melting devices of the priorarn, & distances by remots control
major difficulty which Hmited performance was that of Stll another object is o provide a rock drilling
delivering & sufficiently large heat flux to the melting method which applics hest and preasure Lo the earth’y
face of the drill or penetrator. The development of the 13 rock formation o Mydroststically fractere and melt the
hest pipe alleviates this problem in that the vae of heat rock and dispoie of the excavaled material by lateral
pipes enables the transfer of heat energy from & com- BN, _ .
pact heat source to the extended melting surface of the Another objective is o provide sn spparastus and
penetrstor at rates high enough 1o maintain the surface  method for producing a vitreous lining on the wall of &
above the melting temperature of the rock. Mhinrmtwhm:mhlmﬂhuunﬂ.

m:::ulwhmﬂhmhmmmhlhhruhu The above and other objects and advantages of the
large holes in the earth in accordance with the presemt  invention m!hmmfmfllh:ﬁnlhﬂl;
inventian uses the combination of & refractory rock-  description ol & preferred and certain alternate em-
melting tool, an in eitu heat source prefersbly & amall  bodiments thereof, and from the drawings in which:
nuclear rescior and an exceedingly efficient hemt ., FIG. 1 huhumﬂi:ﬁrpuﬁ:riun:lﬂuuﬂl-
transfer mechantien such as & system of heat pipes o nisclear reactor for power.
eonvey heat from the source to the walls of the drilling FIG. 2 is a vertical fragmentary detail of the rock
ol drill howang and fock pensirator,

TA NEA THZ EEEEIM - Ap. 195 - IANOYAPIOZ 2025 ZgAida 21



TA NEA THZ EEEEI'M - Ap

3,693,731

3

FIG. 3 is a croas section of & nuclear reactor suitable
for use in the rock melting drill,

FIG. 4 it a longitudinal eross section of & nuclear
reactor heat generator adapted for remote contral,

Fiti. § is & fragmentary view of an ebectrical heat
RO,

FIG. € i a plan view of & field drilling facility.

FI0. 7 is a rock drill adapted 1o cxtraordinary deep
drilling.

Referring 1o FIG. 1, an embodiment is shown of a
tock melting deill designated generally by numeral 11,
The drill comprises 2 hollow housing 13 comprising a
uniform cross section portion 15 and a nose portion 17
which may have any shape but is preferably tpered 1o
a poant and which hereinafier is termed or," a
pair of thruster mechanisma 19—19°, 2 control end
guidance component 21 and utility supply lines 23. The
prime energy source 16 may be the nuclear reactor 15
of an electrical heating mechanism sech a8 sthown in
FiG. 5. Connected in heat transferring relation 1o the
heat source anc heat pipes 27,

Referring to FIG, 1, the manner in which the conden-
vers 19 of heat pipes 27 are coupled 1o the penetrator is
shown, Each heat pipe so coupled is terminated in flat
enlarged condenser section 29, The condenser sections
are in tight thermal coupling with the interior of wall 31
of penetrator 17 as by clamping or welding.

Nuclear renctor 18 comprises esmentially & core 30
shown in FIG. 3 and an insulation shiedd and armor
covering 33. A heat coupling clement 34 contalning a
liquid metal such as molten tin is supported in the reac-
tor and is thormally coupled to the evaparator ends of
the heat pipes 27.

The heat pipe 27 & shown as composed of end-10-
end coupled heat pipe sections. The reason for this
becomes apparent from further consideration of the
heat pipe characteristics. For an operating temperature
in the ramge of from 1 400° 1o 1.BOO' {1,127° two
1.527°C) the heat-pipe container is a gas-tight refracto-
ry metal tube or shell. The preferable appropriate
working fluid s lithium. Lithium heat pipes made of
niobium- | percent zirconium alloys have beon operated
at lemperatures up to 1 600K (1,327 for several
thiusand hours. Other materials such as alloys like tan-
talum- [0 percent tungien are capable of o 06
as high a temperature as 2, 100°K (1.827%C),

The hest pipe a5 an individual working clement has
limited lift of the working Muid by capillary action. In
the rock meliing drill the hest source may be mupported
several meters above the penetrator 17. The lithiem
heat pipe cannot effectively transport the working fMuid
vertically against the force of gravity a distance much
in excess of one meter. However, as many heat pipe
sectons (each & complete beat pipe unit) cam be con-
nected in serice as the tolal distence requires and, =s
shown in FIG. 1, a plurality of beat pipe sections or
units constitute each heal transfer heal pipe from the
heat coupler M to the penetrator wall 31

A tunnchng speed of 100 meters per day s well
within the heat transfer capabilitics of the heat pipe.
This speed of woneling requires approximately 300
watls per square centimeter of pemelrator work sur-
face. Ar | 007K a tithium heat pipe can resdily trani-
port 10 kilowatts per square centimeter of vapor
passage cross-sectional ares and at 1BOOK the capaci-
£y 18 increased by a factor of more than five. Thus, each

5
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square centimeter of vapor passage can supply heat 1o
at [east 30 square centimeters of penetrator surface,

The heat source for the rock-melting drill to the
presemt invention cam be electrical o puclesr, The
nuclear reactor as the prime source of coergy is
preferred for very deep or very fast tunneling, Nuclear
reactors of appropriate size and capability are available
for the purpose. Reactors whowe core containg about
40 volume percent heat pipes with a heat Benerating
capacity of from 100 kW 1o 10 MW thermal T Ut
pul have & core size ranging from 18 cm dismeter and
25 cm long to 1 meter diameter and | meter length.

A crom section of a suitable nuclear reacior iy shows
in FIG. 3 and it is similar to those developed for space
nuchear and propulsion purposes. The core M com-
prises fuel elements 41 each of which has & hollow cavi-
ty 43 to sccommodate & heat pipe evaporator end
Control rods 45 provide sdjustability of heat enargy

20 generated w equal beat epergy conssmed in the
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penetrator and energy demand of accemory equip-
ment. The reactor core is sumounded with thermal
blanket and nuckear shield 49 which in turn ia prodecied
by & heavy metal shicld 51 and exterior armor 53, The
core M and elemenis 49, 51 and 53 constilute one
practical msembly for the component 33 shawn in FIG
&,
The combination of the nuchear reactor with the heat
pipes. remote control devices and coolint is explained
with reference 1o FIG. 4. The nuclear reactor has &
diametric cross section as shown in FIG, 3 except that
in part the heavy metal shicld 51 and armor 53 are
combined into & water-cooled solid tungsien casing §5.
Maesive metal cage 56 provides for support of the reac-
tor core 29 and shickding and support for devices which
are connected thereto. As shown in FEG. &, the rock
drill may be connected by drill stem &6 which encloses
and extends the cables, pipes and electrical conductors
1o above-ground control and supply facilities 61 and
&1, The cooling water is admitted to pipe ducts in con-
tact with or in the armor to cood the reactor as needed.
The poaition of the control rod is remotely controlied
by contro drive motor 83. The reactor is provided with
usual fail safe control system such as spring &4 conven.
tionsl reactor comtrol type. ln this embodiment the
snlet and exhaust water pipes, the electrical supply ca-
bles and the main suspension cable form the main
cabling or umbilical cord betwesn the control truck
and the drill

An electrical heat source instead of 2 nuclear reactor
it shown in FIG. 5. The electrical resistance 28 is in
tight thermal contact with heal pipe 27 and s cnergized
by clectrical cables 32 leading 1o the eanb’s surface
Otherwise the penetrator s similar 1o the nuclear ener.
gized embodiment

With respect to any technique for dnlling holes in the
earth the material removed o make the hole mest be
disposed of. In small holes such as shallow water welhs
in porous soils it has long been the technigee o simply
drive the material radsally outward into the aumround-
ing earth. In drilling larger holes of tuancls the problem
of disposal grows rapidly, at least with the square power
of the diameter of the hole. With respect to large boles
such as one meler or larger, the technique of sideways
disposal of solid debris in not feasible even in porous
souli. Im solid rock this technigise has hilhemo not been
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feasible for holes of any diameter. In accordance with
the present invention the debriv may be disposed of ns
melted rock both as a lining for the hole and as
dimpersal in cracks produced in the mrrounding rock.
The rock-melting drill is of a shape and s p

umsder sufficient pressure 1o produce and extend cracks
in solid rock radislly sround the bore by means of
hydrostatic pressure developed in the molten rock
shead of the advancing rock drill penctrator. Al melt
ot used in glassdining the bore is forced into the
cricks where it froezes and remaing.

The ability of the rock melting drill to provide a
vitreows lining For the bore hole in mock or in other
eanh malerial such as sand, whether consolidated or
unconsolidated in the original condition is a meritore-
s advance in the art, Such a lning climinstes, in mos
cases, the expensive and cumbersome problem of
debris elimination and si the wame time schioves the
advantage of & casing Ivpe of bore hole liner. Such
molded in sitw casing serves a number of functions mch
s preventing escape of material from within the hale,
preventing ingress of unwanted materiabs from without
the hole, reducing resistance 1o passage of materials or
objects through the hole, and providing wall support
against forces developed within or without the hole.

The feasibility of cracking subterranean rock by
pressure has been established, particularly in oilfield
eaperience by hydrofractuning. The forces involved
and methods of fracturing by water pressure are
discussed in publications, for esample, E, Harrson et
al, “The Mechanics of Fracture Induction and Extru-
sion,” Fet. Trans. ATME, 200, 252 (19%4) and M. K
Hubbert et al, “Mechanics of Hydraulic Fracturing,”
Fet. Trans. AIME 210, 133 1957). However the uwe of
melied rock as the fuid through which pressure i
trzigmitied is novel with thia invention,

The rock-melting drill of the present invention pro-
vides advantages over rock fracturing by pressure alone
im that the beat induced in surounding rock provides
an effective cracking force. Most rocks are good ther.
mal inealators. The effect of an abrupt change i sur-
face temperature or of o heat Mux suddenly applisd to a
rock surface will in general penetrate slowly, For exam-
pie, the heal properties of the material 1
cylindrical hole ¥ meters in diameter in granite have
been discussed in the literature by L. F. Ingersoll et al.,
“Heat Conduction—With Engineering, Geological,
and Oiher Applications,” 1954 University of Wisconsin
Presa. In brief, the pertinent data are; thermal condug-
tivaty = & = (LO0GS calfcm-sec-"C; specific beat =, =
0.19 calfy-"C; density = p = 1.7 glem?; and thermal dif-
fugivity = D = 00127 cmifsec.

The wwrface temperature of the hole, T, i3 rapidly
raised from 100%C 1o about 1,100%C which is approai-
mately the melting temperaiuse of granite. To deter-
mine the temperatore of the surrounding rock a3 a
functsom of time and of dimentionlen radial distance
ta from the hole, the parameter of interest i the pon-
dimensional Fourier number Fy= { Do), The spectic
origin of thizs mathematical approach i . J. Schneder,
“Temperature Response Charts,” Jokn Wiley & Sons,
New York 1963,

For the rock properties above given, F, = 1.26 x 10
¢ where §ig i seconds. [n one bour the thermal wave
e migrated sbout one hole radic from the bale wall,
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For the thermal wave to migrate 10 hole radil woald
take about 40 days. These results indicate that the ther-
mal perturbation in the earth caused by of a
rock-melting penetrator is extremely local in nature.
The thermal insulating properties of rock are favora-
ble charscioristics for limiting the energy consumed in
boring and in creating stresses in the rock for creating
cracks. Since the thermal perturbations are restricted
b very thin layers adiscent to rock surfsces, the ther-
mal stresses genersted in the zone of perturbation are
easily estimated. The magnitude of the thermal siress
can be derived from the relation
'ihEi

EI _-] t-l?'l"illn

where
oa = thermal stress, kg/cm?®
& = mean coefficient of thermal expansion, "C-'
E=elastic modulus, kgiem?
w= Podison s fatio
T, = ambicnt temperature of undisturbed rock mass,
T

Ty= ambien! temperature of the rock surface, °C
By substituting typical rock propertics of

E=8 X 107*%C; E= 10" kglem® and v = 0.2, the
abowe relation becomes

o = I Ty— T, ) == 10AT

Since the 1enule streagths of rocks are between 40 and
100 kgfcm®, a temperature decrease of 4* to | 0°C in the
rone sdjacent the hole creates sufficient thermal stress
b0 causs tendile cracking,

The operation of the rock-malting penetralor may be
facilitated by the fact that the cracks started by thermal
stress can be extended by lithofracture through the
mechanism of high interface pressures produced by the
thrust of & spear-shaped penetrator. Numerouos data are
in the public domain pertinent to the basic fikcts of frac-
turing, for example, the M, K. Hubbert et al. and the E,
Harrison et al. publications in the AIME Transactions
above identified. Trestment of the crack exiension
behavior of rocks pressurized hydraulically has been
mude by R. ). Sun, “Theoretical Size of Hydraukically
Induced Fractures and Corresponding Uplift in an
Iealived Medum,” Journal of Geophysics Research,
T4, 5995 (1969). Specifically, it was demonstrated that
the cracks formed from a hole 10 ¢m in dismeter ex-
tended oubtward 10 distances of 50 1o 80 meters, ie,
crack depths were S00 to 600 times the hole diameter.

The volume of cracks of several different geometries.
formed in granite, are shown in the following table:

CALCULATED DIMENSIONS AND VOLUMES OF
CRACKS FORMED IN GRANITE

Crach  Crel  Crick el picamme, &P
o, Wadth, Volumne,
Ly, w1, m bptem®  jiiie ®)
] L x| @i Ie3 (3.M0)
[1+] B3 1.0% Hul (R K]
10 10 9 G [3.000)
L 9 9 LI
(]i1] 20 aMG By L5
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The dats given show that reer pressunes are required
to form very long thin crecks than 1o form short, wide
pees and that the long thin eracks have unexpectedly
large velumer, For comparizon: a l-meter length of a
hobe 2 meters in diameter has a volume of only 3. 14 m?.

As seen from the foregoing, the device of the present
invention works best when sufficient penctraior pres-
gure is used 1o force the melted cxcavated material into
the adjscent rock, Under the requuite preasure, the hot
spear-shaped penetrator is forced against the rock and
a thin film of ghas-like melt forms over ita hot surface,
This Muid serves a6 a Vicous pressure-tramamitting
mediam 1o convert the azial thrust of the penetrator
inne undformiy distributed hydrosatie pressure on the
wall of the hole. Stresses in the rock are very high at the
tip of the penctrator and initiate cracking of the rock,
The melted rock i forced into the cracks wherein heat
ik prvon ap to the creck surfaces and frecaes an s glass at
some distance from the penctrator and serves Lo prop
the crack open. If the flow of molten rock & premature-
Iy stopped by the plugging of the cracks dus 1o frecring,
the walls of the bore hole ane again subjected to lange
lsteral hydrosatic forces and either the obd cracks are
entarged of new cracks form to accept the moden rock,

The rate of advance of the rock-melting penetrator is
governed by the rate at which the rock is melied, and
this is controlled by the power delivered to the penelra-
1ot surface. Cracking of the solid rock snd rate of out-
flow of the mehed rock depend upon the thrust applied
in the penetiralod,

The pressure may either be obtained by a pusher
pipe of rod 66 made up of conmected drill pipe seg-
menis and extending to the surfece as shown in FIG. &
or it can be 8 bore hole lock-on type of & type well
kpown bn the prior art such as schematically shown in
Fii. 1. The doubls compresson lock-om device in
peperal comprises two cylindrical thrusters 19 and 19
cach being driven radially by hydraulic cylinders.
Pusher hydraulic cytinders 20 with their hydraulic rame
provide the pnme mover force between the rock drill
body and the Jock-on theusters 19, The thrust force
needed for boring & two-meler diameter hole o lunsel
{s in the neighborhood of |5 million pounds or roughly
cight thousand tond. Six 14-inch hydraulic cylinders
pressuneed at 20,000 ps provide 18 million pounds of
gvatlable controllable thrust which is more than
adequate. The self-contamed rock melier of FIG. 1
lends itself to remote-control operation.

The rock-melting penctrator of this invention i par-
ticularly applicable to drilling at depths totally inac-
cemible with previculy svailable dnlling technigues,
Such deep drilling is exceedingly useful not only in the
obtainment of data from beneath the earth’s crusi but
aksn to tap essenyially limitdess geothermal encrgy. For
crample, beneath  the Colorado  platean, the
Mohoravicic discontinuity i ol the anomalously hal-
Jow depth of shout 30,000 meters which is well within
reach of the embodiment of FIGS. 6 and 7. Al this
depth the normal geothermal gradiemt of 20°Cikm
resulls in a rock temperature of about 600°C and the
overhurden pressare i sbout 145,000 psi. The rock
drill of the 1ype shown in FIG. 7 wherein drill stem con-
mects the rock drill 1o the surface is spplicable becaase
a coolast fluid circulation system is provided through
the drill stem. Coolant passage 71 ie provided in the
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rock-drill body and i coanected via pump 77 to porous
metal wall T9. The Muid which exudes from the porous
wall chills and strengthens the glass lining of the ahaft
and thermally protects the rock drill,

It is intended that at depths feasible 1o the operation,
the FIG. 1 rock-melting drill will be guided by remote
control, The feasdbility of deep-hole radio control &
provided by M. Dolukhanov, “Underground Propaga-
tion of Radio Waves,” Redio (Moscow } 1970. { English
translation by Joimt Publications Research Service,
Publication Mo, JPRS 45894 (1570).

The foregoing description of preferred embodiments
deal with nuclear reactor prime mover devices. 1t s
within the contemplation of this invention that amy
other sdequate heal generator may be used such as one
which is electrical in nature, Accordingly. it will be ap-
parent that numerows deparfures from the details
shown may be made within the spirit and scope of this
invention and it ks, therefore, undsrstond that the in-
vention is limited only by the scope of the following
chuims.

What we claim s

I. Earth drilling apparstis for drilling bore holes and
tunnels in rock by meiting a path for itself comprising
an ehongated hollow drill housing having a firt hollow
portion and a second hollow portion, 2 heat source sup-
ported in said firs hollow portion having a tempetature
of nod less than about 1, L00°C, heat pipe chains for
thesmally coupling the heal source o the intefior sus-
face of the walls of the sald second hollow portion,
gach of said heat pipes comprising 2 plurality of ther-
mally coupled beal pipe soctions, cach of the heat pipe
sections having an evaporstor end and a coadenser
end, and being coupled with the condenser end of a
preceding heat pipe being adjscent the evaporstor end
of the next succeeding heat pipe, the initial e vaporator
of each of the heat pipe chains is supported in close
thermal contact with the heat source and the terminal
condenser of cach heat pipe chein is affived i ught
thermal conductive relation o the interior wall of the
said second hollow portion, and propulson means sup-
ported by the said first hollow portion for translating
the drilling apparatus in the direction of elongation.

2. The spparatus of claim 1 in which the propulsion
means i a double thruster bore hole lock-oa
mechanism and means for operating the double
thruster comprising 8 source of hydraulic fluid under
premure and hydraulic rams supported in the drill
hoasing first portion.

3. The apparatua of claim 1 in which the walls of the
housing second portion converge toward the forward
end wherehy molten rock is datribuled tateraliy against
the bare Bale wallk 1o in wtu form & vilfeoes casing
thegean.

4. The apparates of claim 1 in which the propulsion
means is a drill pipe stem made ap of standard drill pipe
segments and having & length coextensive with the bore
hode plas one additional pipe scgment or & porLion
theteof, said dnill pipe stem being connecied al one end
1o the rearward end of the dnill housing first section and
entending out of the bore hole at its other end, shereby
sald drill sem is ndapted fo forcefully urge the rock
drill forward by its ven weight and by force appbed o
said ather end
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§. The apparatus of claim 4 in which the walls of the
heat source and drill first section are waler cooled,
WElEr IranAMEsion means, hydraclic preasure hoscs
and electrical power transmitting conductor being
housed and supported in the drill stem.

6. The apparatus of claim § in combination with a
sarface facility, said surfuce facility comprising electri-
cal generating means, electrical signaling menns, water
coolant storage and pumping means and vertical force

goneraling means, clectrical conducting means con- !0

PATENTEDSEP26 872

10

necting the electrical generating means 1o the elecirical
power tranamitting conductors, coupling means for
coupling the signaling mezm to the rock drll, snd
hoses connected between the coolant pumping and
storage means and the rock drill water iransmkasion
means for circulsting water through the heat source

armor and drill bady Gt section for cooling the wame
and conveying the heat thereby obtained 1o the surface

3,693,731
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January 16 Webinar by Prof. Valocchi on
Groundwater & Transport Interactive Models

Marina Pantazidou / TC306 / 09-01-2025

On Thursday, January 16, 2025, at 15:00 UTC, Profes-
sor Albert Valocchi will talk about "User-Friendly In-
teractive Models for Groundwater Education Still Use-
ful After 25 years!", as part of the International Webinar
Series on Geoenvironmental Engineering, Sustainability, and
Resiliency. The webinar is supported by three ISSMGE com-
mittees, TC306 (Geo-Education) and TC103 (Numerical Mod-
eling), the joint task force of which initiated Prof. Valocchi's
invitation, and TC215 (Environmental Geotechnics), which
supports the webinar series.

The suite of the Interactive Models for Groundwater
Flow and Solute Transport is available at http://hydro-
lab.illinois.edu/gw_applets/ and has been maintained for
25 years, a rare feat for an educational software.

The author of this news item has used the Interactive Models
in her Environmental Geotechnics course for over 15 years
and is grateful to Prof. Valocchi for enriching the course.

Register (free) for this webinar (and others in the series:
there is one more webinar with education topic on March 20,
2025) at:

https://uic.zoom.us/meeting/regis-
ter/tZUpdeqsrDgoE9]GBwjrAYs1M5KISPajt2yG

Webinar TC103+TC306
Francesca Ceccato / TC103 / 09-01-2025

On Thursday, January 16, 2025, at 15:00 UTC, Profes-
sor Albert Valocchi will talk about "User-Friendly In-
teractive Models for Groundwater EducationStill Useful
After 25 years!", as part of the International Webinar Series
on Geoenvironmental Engineering, Sustainability, and Resili-
ency. The webinar is supported by three ISSMGE commit-
tees, TC306 (Geo-Education) and TC103 (Numerical Model-
ing), the joint task force of which initiated Prof. Valocchi's
invitation, and TC215 (Environmental Geotechnics), which
supports the webinar series.

The suite of the Interactive Models for Groundwater
Flow and Solute Transport is available at http://hydro-
lab.illinois.edu/gw applets/ and has been maintained for

25 years, a rare feat for an educational software.

Register (free) for this webinar (and other at the series: there
is one more webinar with education topic on March 20, 2025)
at:

https://uic.zoom.us/meeting/regis-
ter/tZUpdegsrDgoE9]GBwijrAYs1M5KISPajt2yG

PANAMGEO 2024 Course Presentations
Alessandro Mandolini / TC212 / 14-01-2025
Presentations of TC212 Workshop at PANAMGEO 2024 in La
Serena (Chile) held on 12th November 2024 are now availa-
ble at:

https://www.issmge.org/filemanager/article/1339/PANA-
MGEO 2024 Course.rar

HTC DISCOVERER REPORT COMPETITION, 2025

ISSMGE IT Administrator / Time Capsule Project / 14-01-
2025

Individual members of the ISSMGE are invited to participate
in the HTC project by preparing a discoverer report for place-
ment on the HTC website. The purpose of the discoverer re-
port is to shine a spotlight on the chosen HTC contribution
(s) placed on the HTC website or parts thereof, and bring the
HTC contributions to the attention of readers. The discoverers
report can be a brief note, video, audio, or other form that
can be stored on the HTC website and shared online. Further
details on the discoverer reports, and several discoverers re-
ports already in place on the HTC website, can be found
on https://htc.issmge.org/discovery.

The ISSMGE has made available a cash pool of £3,000 for
an HTC Discoverer Report Competition in 2025. Criteria for
the ranking of discoverer reports include clarity, overall qual-
ity, originality, the attractiveness of the discoverer report,
demonstrated understanding of the HTC contribution, the
display of the discoverers insights on the past, present and
future of the geotechnical community, and other as-
pects. Discoverer reports already in place and those placed
in 2025 on the HTC website will be assessed by a panel led
by HTC Discovery Subcommittee
(https://htc.issmge.org/what-is-htc ), for the award of prizes
in 2026, from the £3,000 cash pool as follows:

e 1 award of first prize, £1,000,
e 2 awards of second prize, £500 each, and
e 5 awards of third prize, £200 each.

Notes

1. Discoverers can update/refresh their discoverer reports
on the HTC website throughout 2025

2. Discoverers can choose not to participate in the compe-
tition by written notice to the HTC team

3. Discoverers from the HTC team are not eligible to be con-
sidered for the award of prizes.

If you have any questions, please contact the HTC team at
https://htc.issmge.org/contact
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Celebrating the International Day of Education:
the role of Geo-engineering education

Michele Calvello / TC306 / 24-01-2025

On the occasion of the International Day of Education, Janu-
ary 24, the Technical Committee 306 on Geo-Engineering Ed-
ucation emphasizes the crucial role university education
plays in advancing the state of knowledge within the geotech-
nical engineering field. In this day, we encourage all stake-
holders in this community to support initiatives that promote
access to quality education. This year's theme, "Al and edu-
cation: Preserving human agency in a world of automation,"
specifically highlights the urgency and the importance of
equipping individuals with adequate knowledge to properly
understand and influence rapidly evolving technological ad-
vancements.

On this day, we encourage educators, students, and profes-
sionals to engage in collaborative efforts that may develop
innovative teaching methods and overall enhance the geo-
technical education state of practice. By fostering a deep un-
derstanding of soil mechanics and geotechnical engineering,
future engineers are empowered to design and implement
innovative solutions that ensure the safety and sustainability
of engineering projects and to address complex challenges in
today's rapidly changing environment.

TC306 is committed to promoting excellence in university ed-
ucation and providing resources and support to educators
and students alike. Through conferences, workshops, and
online resources, our technical committee aims to create a
vibrant and collaborative community of geotechnical engi-
neering educators. For more information on these activities
and initiatives, please visit the TC306 web page on the
ISSMGE portal.

Happy International Day of Education!

Proceedings from the 4th Asia-Pacific Confer-
ence on Physical Modelling in Geotechnics avail-
able in open access

ISSMGE IT Administrator / TC104 / 28-01-2025

4th Asia-Pacific Conference on Physical Modelling
in Geotechnics

ACPMG 2024

11-13 December 2024
Abu Dhabi, United Arab Emirates

The Innovation and Development Committee of ISSMGE is
pleased to announce that through the initiative of Prof. Tarek
Abdoun, and the Technical Committee on Physical Modelling
(TC104) of the International Society of Soil Mechanics and
Geotechnical Engineering (ISSMGE), the 42 papers from the
proceedings of the 4th Asia-Pacific Conference on Physical
Modelling in Geotechnics (ACPMG2024) are available in the
online library:

https://www.issmge.org/publications/online-library

The abstracts and papers of the proceedings were reviewed
through ISSMGEs Conference Review Platform, which is part
of its cyber-infrastructure aiming to support open access.

The conference took place in Abu Dhabi, United Arab Emir-
ates from December 11th to December 13th.

(C 4.0
@ International Society for Rock Mechanics
and Rock Engineering
ISRM
News

https://www.isrm.net

Presidential election for the 2027-2031 term of office
- two candidates were nominated 2025-01-16

The candidates are Pinnaduwa Kulatilake, nominated by Sri
Lanka and Sérgio Fontoura, nominated by Brazil, Argentina,
Mexico and Paraguay.

The election of the ISRM President for the term of office
2027-2031 is scheduled for 16 June 2015 during the ISRM
Council meeting in Trondheim, Norway. The President-elect
will join the Board immediately and officially take office after
the ISRM International Congress in 2027, held in Seoul, Ko-
rea.

In addition to their nomination documents, the candidates
were asked to submit videos outlining their backgrounds and
objectives.

Clich here to read the nomination documents and to watch
the videos on the ISRM website.

3 D

ASSOCIATION
INTERNATIONALE DES TUNNELS
ET DE L'ESPACE SOUTERRAIN

INTERNATIONAL TUNNELLING
A l TE S AND UNDERGROUND SPACE
ASSOCIATION
Scooped by ITA-AITES #129, 14 January 2025

HS2 update: Progress on deep tunnel drives and earthworks |
UK

DTL extension to Sungei Kadut to open in 2035, including new
MRT station near Yew Tee Village | Singapore

World’s deepest tunnel: €21 billion project underway 392 me-
ters below sea level | Norway

World's longest expressway tunnel completed in NW China's
Xinjiang

Tunnel boring machine en route to Trojena from Germany |
saudi Arabia

Construction of Dhaka's first underground metro rail in full
swing | Bangladesh

Rise in tunnelling and anchoring patents to transform mining
operations
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Tende tunnel reopening: Major France-Italy route set to re-

sume after 10 years

AKTOR'’s 4th TBM started boring within the Apata-Cata section

of the Brasov-Sighisoara railway | Romania

London's new Silvertown Tunnel set to open | UK

o3
ERITJ YOUNG
TUNNELLING MEMBERS
SocieTY
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Recording of December 2024 Lecture
Overcoming challenges in horizontal directional
drilling

E
Overcoming challenges in
horizontal directional drilling (HDD)

- a geotechnical eer's perspective
Serena P he, GCG

11" December 2024
Institution of Civil Engineers

https://www.youtube.com/watch?v=EhTPgd5cewlI&list=PLv

vb8HId3 aW7VtG VpxFmMRGCzn6RKIGY&index=3

January Lecture

World's Longest tunnel constructed by a single
TBM: Young Engineer's story so far

Thursday, 30 January 2025
[in-person] Institution of Civil Engineers, One Great George
Street, Westminster, London SW1P 3AA
This lecture can be watched online (Zoom Link)

Event Information:

This event provides a glimpse into the journeys of young en-
gineers as they navigate the challenges and triumphs of the
tunnelling industry, specifically through their work at the
Woodsmith Project in the UK. The talk will delve into the
world record-breaking longest tunnel using a single TBM in
2023. Each speaker will share their personal experiences, re-
flecting on the skills they've developed, the obstacles they
faced and valuable lessons they learned along the way.
Speakers:

Aleesya Latifi Design Engineer, Strabag UK

Megan Ackers Surveyor, Strabag UK

Patrick Chow Senior Tunnel Engineer, Strabag UK

Justin Chow Senior Tunnel Engineer, Strabag UK
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www.geosyntheticssociety.org
News

Dates For Your Diary — 2025 January 7, 2025

Prepare for another busy year of discovery, discussion and
development with the IGS’s 2025 global geosynthetics con-
ference programme. Save the dates below, and register now
Read More »

Could You Host EuroGeo9? January 8, 2025

The search is on for the next IGS Chapter to host one of Eu-
rope’s flagship geosynthetics conferences. Expressions of in-
terest are now being sought to Read More »

Don’t Miss GeoAsia8 Papers Deadline - And More! Jan-
uary 13, 2025
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The window for submitting extended abstracts or full papers
for the next 8th Asian Conference on Geosynthetics (Ge-
0Asia8) closes soon. Submissions must be made by Read
More »

IGS Expertise Shared At South America Chapter Events
January 14, 2025

Geosynthetics in the IGS’s Pan-American region were further
championed with two recent IGS Ambassadors Program vis-
its. Expert practitioners from the IGS spoke at events hosted
Read More »

10 Questions With... Amir Shahkolahi January 22, 2025

The IGS Asian Regional Activities Committee (RAC) recently
welcomed a new Chair. Here, Amir Shahkolahi shares what
he’s been working on since taking up the Read More »

IGS Diversity Task Force Gains Committee Status Jan-
uary 27, 2025

An IGS working group committed to improving inclusion and
equity in the Society and wider geosynthetics industry has
been upgraded into a Committee. Approval for Read More »

Workshop Spotlights Sustainability In Transport Geo-
technics January 31, 2025

Sustainable approaches to tackling pavement and railway
projects with geosynthetics were explored at a IGS workshop
during the 5th International Conference on Transportation
Geotechnics (ICTG). Read More »
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www.britishgeotech.org/news

Call for entries for the BGA Case Histories Award
01.01.2025

Deadline for submissions is 31 January 2025. The objective
of the award is to encourage and recognise the importance
of exchange of exemplary geotechnical knowledge and expe-
rience of the performance of constructed works for the ben-
efit of the geotechnical profession https://www.britishge-
otech.org/call-for-entries-for-the-bga-case-histories-award-

2025/
Call for Submissions for BGA Medal 2024 01.01.2025

Deadline for Submissions is 31 January 2025. The BGA Medal
is awarded annually to a paper written by a BGA member (or
members) for “meritorious contributions to geotechnical sci-
ence or practice”. https://www.britishgeotech.org/call-for-
submissions-for-bga-medal-2024/

Call for Entries for the BGA 2024 Masters Dissertation
Prize 01.01.2025

Deadline for submissions is 31 January 2025. The Masters
Dissertation Prize is a prize of £500 awarded annually by the
BGA for the best Masters’ degree dissertation on a geotech-
nical topic. https://www.britishgeotech.org/call-for-entries-
for-the-bga-2024-masters-dissertation-prize-2/

Proposal for the BGA to become an incorporated char-
ity 07.01.2025

Proposal for the BGA to become an incorporated charity, the
BGA welcomes comments from BGA members by 31 January
2025 https://www.britishgeotech.org/proposal-for-the-bga-
to-become-an-incorporated-charity/

Fin Jardine 07.01.2025

The BGA is very sad to report that Finlay (Fin) Jardine passed
away over the Christmas period https://www.britishge-
otech.org/fin-jardine/

Finalists Announced for the 56th Cooling Prize Compe-
tition 2025 11.01.2025

The British Geotechnical Association (BGA) is pleased to an-
nounce the finalists for the 2025 Cooling Prize Competition to
be hosted by the Yorkshire Geotechnical Group in Leeds on
11 February 2025. https://www.britishgeotech.org/finalists-
announced-for-the-56th-cooling-prize-competition-2025/

BGA Knowledge Support Fund - Applications Welcome
All Year Round 12.01.2025

The BGA is delighted to announce that our Knowledge Sup-
port Fund Award submission deadlines have been removed,
and applications are welcome all year round.
https://www.britishgeotech.org/bga-knowledge-support-
fund-applications-welcome-all-year-round/

The Rankine Dinner student lottery is open for regis-
tration 15.01.2025

The BGA is pleased to announce a new scheme whereby a
limited number of free student places will be made available
for the Rankine Dinner, held after the Rankine Lecture. Ap-
plications close: Midnight on 14 February 2025.
https://www.britishgeotech.org/the-rankine-dinner-student-
lottery-is-open-for-registration/

The January/February 2025 issue of Ground Engineer-
ing is available on line 16.01.2025

The January/February 2025 issue of Ground Engineering is
available on line. Online access to Ground Engineering (GE)
is included in BGA subscriptions https://www.britishge-
otech.org/the-january-february-2025-issue-of-ground-engi-
neering-is-available-on-line/

Gerwyn Price 21.01.2025

The BGA is sad to announce that Gerwyn Price, formerly of
the BRE Geotechnics Division, and Founder and Director of
the I&M firm, CMCS, has died at his home in Wales, aged 87.
https://www.britishgeotech.org/gerwyn-price/

Professor Andrew Schofield 28.01.2025

The BGA is sad to announce the death on the 27th January
2025 of Emeritus Professor Andrew Schofield FRS FREng at
the age of 94. https://www.britishgeotech.org/professor-an-

drew-schofield/
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GEO-
INSTITUTE

News
www.geoinstitute.org/news

Former ASCE president honored with 2025 Karl Ter-
zaghi Award 2/12/2024

ASCE has honored Jean-Louis Briaud, Ph.D., P.E., BC.GE,
Pres.21.ASCE, with the 2025 Karl Terzaghi Award for his
outstanding contributions to the fundamental understanding
of soil erosion, foundation engineering design and construc-
tion, and development of pressuremeter testing.

Briaud is a pioneering figure in geotechnical engineering, with
a career spanning 50 years marked by significant contribu-
tions to soil mechanics and erosion control. His innovative
work in pressuremeter testing, particularly the development
of the TEXAM device, revolutionized in situ soil testing by of-
fering simpler yet effective methods for assessing soil prop-
erties. This technology has been widely adopted globally, in-
fluencing foundation design and construction practices.

In the realm of soil erosion, Briaud's invention of the Erosion
Function Apparatus (EFA) stands out. The EFA has become a
fundamental tool in studying and mitigating soil erosion, par-
ticularly in critical applications like bridge scour, levee over-
topping, and cliff erosion. Briaud’s methodologies for calcu-
lating scour depth at bridges are incorporated into the Fed-
eral Highway Administration’s design guidelines, showcasing
the practical impact of his research.

Beyond his technical contributions, he has demonstrated ex-
ceptional leadership and service to the profession, holding
presidential roles in prestigious organizations such as the
Geo-Institute and the International Society for Soil Mechanics
and Geotechnical Engineering. His dedication to education
and mentorship has shaped the careers of many geotechnical
engineers who are now leaders in academia and industry. His
prolific output of influential publications and his numerous in-
ternational awards underscore his profound impact on geo-
technical engineering. Briaud’s work exemplifies the spirit of
the Karl Terzaghi Award, honoring innovative research and
its application to real-world engineering challenges.

The Karl Terzaghi Award is presented for outstanding
contributions to knowledge in the fields of soil me-
chanics, subsurface and earthwork engineering, and
subsurface and earthwork construction.

https://www.asce.org/publications-and-news/civil-engineer-
ing-source/article/2024/12/02/former-asce-president-hon-
ored-with-2025-karl-terzaghi-award
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Chair of
Engineering

Professor Ioannis Anastasopoulos
Chair of the Institute for Geotechnical Engineering
ETH Zurich

After a long 7-year journey, on Friday 17% January 2025
(marking the 30th anniversary of the 1995 Great Hanshin
Earthquake) the Inauguration event of the ETH Zurich Geo-
technical Centrifuge Centre (GCC) took place in the Hongger-
berg campus. The event included:

e Opening addresses by Prof. Dr. Ulrich Weidmann (Vice
President for Infrastructure and Sustainability) and Prof.
Dr. Alexander Puzrin (Head of Institute for Geotechnical
Engineering)

e Presentation of the GCC by Prof. Dr. Ioannis Anasta-
sopoulos

e Short presentations of first experimental results by re-
search teams that used the facility in the last 1.5 years

e A test flight (broadcasted to the lecture room)

e Guided tours of the GCC

We would like to thank all participants for their active involve-
ment, making it a successful event!

A video recording of the event is available in our YouTube
channel: https://Inkd.in/exzepNmi

ETHZ Geotechnical Centrifuge Center Inauguration event
https://www.youtube.com/watch?v=JoR3jzx3XXg

(ETH Chair of Geotechnical Engineering, 31 January 2025)
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I am very proud for the noble, enormous accomplishment by
my dear friend Ioannis Anastasopoulos, and deeply honoured
by his kind invitation to attend the inauguration of a breath-
taking facility.

ETH of Zurich, and more specifically its Geotechnical Depart-
ment headed by Yannis, demonstrated the largest -in terms
of combined capacity in G's times load- centrifuge in Europe;
and of the greatest worldwide.

A new era is marked in terms of possibilities on testing soil
behaviour, interaction with constructed facilities under earth-
quake and developed dynamic phenomena, and so on, at rea-
sonable cost, and sufficient real-scale approximation.

A notable contribution to the science / research fields and,
eventually, humanity.

I take with me all insights, utilizing these in the development
path systematically attended to by our company. Truly proud,
thank you John for honouring me with a strong, long-lasting
friendship which counts by now 30 years! Warm, sincere con-
grats to all contributors and faculty and researchers in ETH.

https://Inkd.in/djy8a53u

Special Bay:
30 years From she M 7.2 s Ewifuyiste

* OIS ases

* 67000 fatahtics & 3a0'Tone

(Dimitris Katsochis e Senior Manager/Transportation Execu-

tive, 18.01.2025)

Spinning for science

Planning and building Europe’s largest capacity geotechnical
centrifuge took seven years. Now, after one and a half years
of operation, its official inauguration is finally being cele-
brated at the Hénggerberg campus. And it’s no coincidence
that this is happening in mid-January.

Measuring nine metres across and with a capacity of
500 gtonnes, the ETH Zurich geotechnical centrifuge has
the biggest capacity in Europe. (Image: Ioannis
Anastasopoulos / ETH Zirich)

In brief

e Europe’s largest capacity geotechnical centrifuge is being
inaugurated at the Hénggerberg campus.

e The centrifuge is able to accelerate models so quickly that
they are subjected to up to two hundred and fifty times
the Earth’s gravity.

e This piece of equipment makes a vital contribution to re-
search on infrastructure exposed to the forces of nature.

A giant metal door leads to a bright, circular underground
room. This is home to the crowning glory of the Geotechnical
Centrifuge Center (GCC): the blue beam centrifuge, measur-
ing a total of some nine metres. Constructing this research
facility was no mean feat - but the builders rose to the chal-
lenge. To prevent interference with highly sensitive measure-
ments in laboratories surrounding the GCC, the centrifuge
chamber is vibration-isolated and rests on four steel spring
units. Europe’s largest-capacity centrifuge has been opera-
tional and delivering research data since June 2023, but now
ETH Zurich is celebrating this extraordinary piece of infra-
structure on a very special date.

This is a day that Ioannis Anastasopoulos, Professor of Geo-
technical Engineering and Head of the Department of Civil,
Environmental and Geomatic Engineering at ETH Zurich, has
been anticipating for a long time. It's no coincidence that the
inauguration of the centrifuge falls precisely on 17 January
2025. While Anastasopoulos didn't want to turn up to this
ceremony empty-handed, preferring instead to have some
first research results to present, this date is of great personal
significance to him. It is the 30th anniversary of the 1995
Great Hanshin Earthquake, which devastated the city of Kobe
in Japan. At the time of the disaster, Anastasopoulos was a
civil engineering student. The event was instrumental to his
future career, as it led to the decision to dedicate himself to
geotechnical earthquake engineering.

He and his team use the centrifuge to conduct research into
how buildings and civil engineering structures, including their
foundations and the underlying soil, behave when exposed to
the various forces of nature. To do this, they create reduced-
scale models and place them at one end of the spinning beam
centrifuge. The models are then accelerated so strongly that
the g-forces acting on them multiply. In this process, the
models are exposed to forces of up to 100 g - in other words,
one hundred times the Earth’s gravitational force. Scaled-
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down models of the ground cannot accurately represent re-
ality, as the stresses in the ground are much smaller than
those in real life, which affects the properties of the tested
soil material. The increased gravitational field of the centri-
fuge multiplies the developing stresses in the model, reflect-
ing real-life conditions, making this the only way to achieve
realistic results.

Giving new life to an old centrifuge

While this may look like ultra-modern research infrastruc-
ture, it in fact already has a few stories to tell from its past
life. ETH made the conscious decision not to acquire a new
centrifuge, but rather to buy a centrifuge from Ruhr Univer-
sity Bochum that had been decommissioned. Although a
complete overhaul was needed and new parts had to be fit-
ted, this approach only cost around one-quarter as much as
purchasing a new centrifuge of the same capacity.

Professor Ioannis Anastasopoulos and his laboratory man-
ager, Ralf Herzog, on the Krupp centrifuge, stored in
Kreuztal, Germany. (Image: Ioannis Anastasopoulos / ETH
Zirich)

Refurbishing and modernising a centrifuge of this size is a
daunting task. The refurbishment was performed in parallel
to the construction of the facility at Honggerberg. Both were
delayed by the Covid pandemic and resulting supply-chain
disturbances. But despite all these challenges, the centrifuge
was put into operation just one year later than originally
planned. For Anastasopoulos, this was a resounding success:
“At times, we weren’t sure when the centrifuge would actu-
ally be up and running, and quite a few projects depend on
it. So we are happy to be able to produce some first experi-
mental results.”

A whirlwind of activity

The new “old” centrifuge has been in action for some eight-
een months and is operating at full capacity. It is generally
used to conduct one to three tests per week. Anastasopoulos
is supported by a team of 10-15 researchers and technicians,
all working to ensure that experiments can be conducted and
that the centrifuge functions properly.

The frequency of the experiments depends on the complexity
of the model being tested. Preparing the model takes up most
of the time, because the structural and geotechnical condi-
tions have to be reproduced as realistically as possible.
Thanks to the additional g-forces generated by this extraor-
dinary centrifuge, effects that take years to manifest in the
real world can be simulated in a matter of just a few hours.

Wind farms, bridges, Brienz and Leimbach

The centrifuge can be put to a multitude of uses. One exam-
ple of research currently being conducted at the GCC is re-
lated to the foundations of offshore wind turbines, which are
crucial for the transition to renewable energy. Far out at sea,
wind turbines are exposed to all kinds of natural hazards. Ex-
posed to storms and earthquakes, such structures are prone

to tilting, which calls for our improved understanding of their
mechanical response. An inclination of just 0.5 degrees can
damage the mechanical systems and greatly reduce the ser-
vice life of a wind farm.

Markus Iten, a centrifuge technician, makes the final prepa-
rations before testing a model of a monopile supporting an
offshore wind turbine. (Image: Ioannis Anastasopoulos /
ETH Ziirich)

Offshore wind farms are a rare sight in Switzerland, but the
same can't be said for bridges. The country certainly has its
fair share of them. Their vast majority (over 90%) were built
before the '90s, are of merely “basic” seismic design and are
in need of a seismic retrofit. Moreover, existing bridges need
to be widened to accommodate increasing mobility volumes.
While a bridge pier retrofit is relatively straightforward, foun-
dation strengthening can be challenging, costly and time-
consuming. This is especially true of pile groups, which are
commonly used for bridges. This is where the research work
of Anastasopoulos and his team comes into play: “Our cen-
trifuge tests are vital to the safety of our transportation in-
frastructure. The centrifuge experiments can lead us to de-
velop innovative solutions that minimise our carbon footprint
and the cost of a foundation retrofit, while improving seismic
safety.”

In the canton of Graubilinden, the entire village of Brienz is
under threat from ground movements, while the Leimbach
area of Zurich is constantly moving due to a slow creeping
landslide. Here, the centrifuge could help us to better under-
stand the causes of failure and the processes that lead to
such massive movements, contributing to the quantification
of risk for the affected population.

With such diverse research topics and areas of application,
it's clear that the centrifuge has a busy future ahead.

(Noe Lithi, Media Relations, Corporate Communications_/
ETH, 17.01.2025, https://ethz.ch/en/news-and-events/eth-
news/news/2025/01/spinning-for-science.html)
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Ma TiIg NaAaIdTEPEG KATAXWPNOTEIG NEPIOCOTEPEG NANPOPOPIEG
pnopoUv va avalntnBoulv oTa nponyoupeva TeUXn TOU «ne-
pI03IKOU>» Kal OTIG NAPATIOEPEVEG 10TOOENIDEG.

IMPERIAL

Department of Cavil and Erviro enng

A celebration of the life and work of Dr Angus
Skinner:
From micromechanics to engineering practice

A half-day seminar at Imperial College London

1:156 - 4:30 pm, 19" March 2025, followed by
Rankine lecture at 5:30pm

We are pleased to announce that the 2025 Pre-Rankine sem-
inar on March 19th will honour our former colleague Dr. An-
gus Skinner. Details will shortly be finalized, but we can con-
firm Prof. Jamie Standing will chair the event and reflect on
Angus' contributions. Other presenters include Cacin PY
Wong, Catherine O'Sullivan, Hight David, Minna Karstunen,
Sam Steiner, and Truong Le. This event will be followed by
the 2025 British Geotechnical Association Rankine Lecture by
Prof. Kenichi Soga. The seminar is co-sponsored by TC105-
ISSMGE and the British Geotechnical Association

Geotechnical Engineering e Administrator at Imperial College
London, 15 January 2025
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Earthquake & Geotechnical Engineering, 1° Poupavo-EAAR-
VIKO SeUIVApIO €ni SeIoUIKNG Kal MewTeXVIKAG Mnxavikng, 27
MapTiou 2025, BoukoupéaTi, Poupavia

ROCSCIENCE INTERNATIONAL CONFERENCE 2025, April 6-
8, 2025, Sydney, Australia,
WWW.rocscience.com/events/rocscience-international-con-
ference-2025

4t International Conference on TRANSDISCIPLINARY MULTI-
SPECTRAL MODELLING AND COOPERATION FOR THE
PRESERVATION OF CULTURAL HERITAGE Addressing World
Challenges, 7-9 April 2025, Athens, Greece,
https://www.tmm-ch.com

International Conference on Advances in Structural And Ge-
otechnical Engineering (ICASGE'25), 14 - 17 April 2025,
Hurghada, Egypt https://icasge.conferences.ekb.eg

Ground Engineering Piling and Foundations 2025, 22 April
2025, Lonfon, United Kingdom https://pil-
ing.geplus.co.uk/GEPI2025/en/page/home

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

GEOTECHNICS REIMAGINED, May 21-23, 2025, Bruges, Bel-
gium, https://dfi-events.org/dfi-effc25
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ICOLD-CIGB 2025

28™ ICOLD CONGRESS & 93 ANNUAL MEETING

HENGDU

Common Challenges, Shared Future,
Better Dams

www.icold-cigh2025.com

The 28™ ICOLD Congress & 93™ Annual Meeting will take
place from May 16" to 237, 2025, in Chengdu, China. On
behalf of the organizing committee and the Ministry of Water
Resources of the People's Republic of China, I sincerely invite
colleagues and organizations from the international dam in-
dustry to participate in this academic event with the theme
of "Common Challenges, Shared Future, Better Dams", to
jointly promote scientific innovation, technological progress
and high-quality development of the dam industry.

Reservoirs and dams are critical foundation for water secu-
rity. They buttress flood control and drought relief, water re-
sources regulation and storage, water ecosystems and envi-
ronment restoration, clean energy supply, and climate
change actions. Guided by China’s central water governance
principles of prioritizing water conservation, balancing spatial
distribution, taking systematic approaches, and promoting
government-market synergy, the Ministry of Water Re-
sources of the People's Republic of China attaches great im-
portance to the construction and operation management of
reservoirs and dams. Their roles are indispensable in the ba-
sin-scale flood control engineering systems, the national wa-
ter network and the ecological restoration in rivers and lakes.
Therefore, China will continue to improve the scientific con-
struction, efficient operation, intelligent management, and
safety protection of reservoirs and dams so that they can
generate comprehensive economic, social, ecological, and
safety benefits.

ICOLD Congress is the most professional and influential aca-
demic conference in the international dam society, with the
purpose of advocating the international community to work
together to strengthen multilateral cooperation and ex-
changes, and jointly promoting “Better dams for a better
world”. Chengdu congress will provide diverse opportunities
to promote the international technical cooperation in the field
of dams and reservoirs to a new level, and also play a critical
role in promoting dam technology in the world. With all my
confidence, it will be a grand meeting for participants from
all member countries to sum up the past and look forward to
the future.
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Congress Questions

Full papers for the 28th ICOLD Congress will be organized by
National Committees. The questions for the Congress are the
following:

Question 108: Dams and reservoirs for climate change
adaptation

1. Dams for Pumped Storage: specific features, design, ex-
amples of implementation

Off-river dams for water storage and flood protection
Offshore dams and tidal power plants

Dams for recharge of aquifers and other new concepts
Floating solar on dam reservoirs - opportunities and risks

nkAun

Question 109: Dams and levees fit for the future

1. Management of an aging portfolio of dams in terms of op-
eration, maintenance and rehabilitation, including risk-
based approaches

2. Safety during construction and rehabilitation

Special case for small dams and levees

4. Impact of contracting practices on dam safety (e.g. pri-
vate sector involvement, EPC contracts)

5. Increasingly difficult sites - dams and their new chal-
lenges

6. Need for global capacity building

w

Question 110: Safety of dams and levees facing ex-
treme hydrological events

1. Assessment of extreme events (e.g. floods, droughts, ty-
phoons/hurricanes, glacial lake outburst floods) in the
context of climate change, accounting for uncertainty

2. Assessment for the safety of structures for extreme
floods; management options(e.g. increasing dam height,
spillway capacity, reservoir operation)

3. Flood forecasting, hydraulic management of multiple pro-
jects within river systems

4. Reassessment of the flood data and mitigation e.g. fuse
devices, overflow resistance, controlled breach formation,
warning and evacuation, crisis and emergency manage-
ment

Question 111: Earthquake performance and safety of
dams

1. Static, seismic and post-seismic monitoring of dams

2. Feedback from earthquake failures, including tailings
dams and levees

3. Importance of multiple features of earthquake hazard
(e.g. ground shaking, surface fault movements, mass
movements)

4. Seismic design and performance criteria for dam struc-
ture, reservoir rim and impacted area

5. Earthquake safety evaluation of all types of dams and
safety-critical elements (e.g. spillways, low-level outlets)

Technical Topics

T1: Precautionary management of dams and river ba-
sin under climate change

Considering the changes in hydrological conditions due to cli-
mate change and the increasing frequency of extreme
weather events, the following aspects related to safety of res-
ervoir dams and river basin will be discussed:

e Evaluation of the flood control standards and improve-
ment of structural design for reservoir dams

e Real-time hydrological monitoring and forecasting warn-
ing technologies

e New requirements and adjustment of operation and dis-
patching
Risk assessment and emergency plan
Innovation and state-of-the-art technologies for small
dams and small reservoirs

T2: Multifunctional development of dams and reser-
voirs

Regarding the new requirements for reservoir dams, such as
regional economic development and ecological environment
improvement, the following aspects will be discussed:

e The ecological compensation of reservoir dams, including
downstream river channel shaping and ecological resto-
ration through reservoir dispatching

e The multifunction of downstream urban water supply,
shipping, leisure tourism, and etc.

e The technologies for new functional changes and engi-
neering renovations of built reservoirs and dams.

e Changes in operation and upgrading technologies for ex-
isting reservoir dams

e Decision tools and technological innovations for the mul-
tifunctional operation and dispatching

T3: Technologies for dam design and construction un-
der complex (extreme) conditions

Focus on dam design and construction techniques under
complex geological conditions, strong earthquake zones or
high-altitude conditions, the following aspects will be dis-
cussed:

e The technologies for geological exploration, foundation or
high slope treatment
Research on dam materials
Innovation in dam structure design

Construction technologies and new equipment in complex
conditions

T4: Digital technology applied in dams and digital river
basins

Focus on the digital technology application in design, con-
struction, operation and maintenance of dams, the following
aspects will be discussed:

e Digital design technologies, including BIM design

e Intelligent construction control system and self-driven
equipment

e Intelligent operation, detection, maintenance technolo-
gies

e Remote sensing prediction and forecasting of rainfall-
flood, simulation of flood scenarios, and their application
in intelligent dispatching of river basins

e Digital twin dam or river basin: applications and typical
cases

T5: The role of dams in achieving the goal of reducing
carbon dioxide emissions

Focus on the role of dams in energy transition and achieving
the goal of reducing carbon dioxide emissions, case experi-
ence and study results sharing will be included with following
aspects:

e Function of hydropower in new power systems
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e The regulatory role of hydropower to wind/solar energy
volatility

e Spatial time complementarity of different renewable en-

ergies

e Changes of reservoir dispatching modes and technological
innovation

e Pumped Storage Power Stations and development pro-
spect

Secretariat of ICOLD 2025 Congress

Tel.: +86 10 68781609 ; +86 10 68781907

Email: icoldcigh2025@iwhr.com ; icoldcigh2025@out-
look.com;

Address: Al, Fuxing Road, Haidian District, Beijing, China
Website: www.icold-cigh2025.com
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ISFOG 2025 5th International Symposium on Frontiers in Off-
shore Geotechnics, June 9-13, 2025, Nantes, France,
https://isfog2025.univ-gustave-eiffel.fr

GeoAsia - 8th Asian Conference on Geosynthetics, 10-13
June 2025, Brisbane, Australia, https://geoasia8.org

EGRWSE-2025 6th International Conference on Environmen-
tal Geotechnology, Recycled Waste Materials and Sustainable
Engineering, June 11-14, 2025, Vigo, Spain,
https://egrwse2025.webs.uvigo.es/

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

3rd International Conference on Energy Geotechnics - Im-
plementing the Energy Transition, 17-20 June 2025, Paris,
France, Kamelia Atefi-Monfared, catefi@yorku.ca

5ICGE & 3ICESE 5% International Conference on Geotech-
nical Engineering-Iraq & 3™ International Conference on En-
gineering Science & Energy, 1-3 July 2025, 3 July 2025, Ko-
mar University, Sulymaniyah, Iraq, https://icge.tech

6th International Conference GEE2025: Charting the path to-
ward the future Geotechnical Engineering Education, July 2-
4 2025, Nancy, France, https://gee2025.sciencesconf.org/

@

The Fifth International Conference and
Exhibition on
Water Storage and Hydropower

Development for Africa
8-10 July 2025, Accra, Ghana
www.hydropower-dams.com

Africa continues to be the region of the world with the great-
est need for more clean renewable energy, multipurpose res-
ervoirs, infrastructure that is resilient to climate change, and
capacity building to help exploit the vast potential available.
At least 36 African nations have annual per capita electricity
consumption of less than 500 kWh, according to World Bank
data; for several countries it is less than 100 kWh. It is well
recognised globally that this has to change.

Conference Themes

The topics below represent a broad range of themes that we
aim to cover at the conference, but they are not final session
titles, which will be determined later, depending on the level
of interest in the various subjects. If you would like to sug-
gest a related topic not listed below, please feel free to do so,
and it can be considered for a session, or incorporated in a
workshop.

Future plans for water resources and hydro development in
Africa ...

Addressing risk and project financing ...
Climate, environment and social aspects ...
Civil engineering: innovation and challenges

- Innovations in dam engineering

- Safety of dams, spillways, gates and powerplants
- Monitoring and surveillance systems

- Design of flood discharge works

- Hydrological monitoring of rainfall and runoff

- Sedimentation of reservoirs and irrigation canals
- Upgrading of dams and associated structures

- Complicated construction and challenging sites

- Materials for dams

- Dealing with AAR and ASR

Multipurpose schemes ...

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

Conference team, Aqua~Media International:
africa2025@hydropower-dams.com

Aqua~Media International Ltd, PO Box 285, Wallington, Sur-
rey SM6 6AN, UK. Tel: +44 20 8773 7244

o3

ISGSR2025 9th International Symposium for Geotechnical
Safety and Risk, 24th - 27th August 2025, Oslo, Norway,
Www.isgsr2025.com

Giz2025.0rg 6th International Conference on and Geoin-
formation Zoning for Disaster Mitigation (GIZ), August 28-
30, Almaty, Kazakhstan, https://giz2025.0org

UNSAT2025 5th European Conference on Unsaturated Soils,
1 to 3 September 2025, Lisbon, Portugal, https://eun-
sat2025.tecnico.ulisboa.pt
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Symposium International pour le 70éme anniversaire du
pressiometre / International Symposium for the 70th Anni-
versary of the Pressuremeter, 2nd to 5th of September 2025,
LUXEMBOURG, https://isp8-pressio2025.com

TKZ2025 XXI Technical Dam Control International Confer-
ence, 09-12 September 2025, Chorzéw, Poland
https://tkz.is.pw.edu.pl/en/

EUROGEO Technical Challenges and Environmental Impera-
tives for the 21st Century, 15-18 September 2025, Lille,
France, https://eurogeo8.org

TRANSOILCOLD 2025 7% International Symposium on Trans-
portation Soil Engineering in Cold Regions, September 17-20,
2025, Incheon, Korea, www.transoilcold2025.org

2025 AIGTAS IWLSC 3rd International Workshop on Land-
slides in Sensitive Clays, September 28" to October 2,
2025, Quebec, Canada www.iwlsc2025.ca

3

GEOTECH

Where innovation meets opportunity
2 October 2025, Oval, London

https://www.geplus.co.uk/news/ground-engineering-to-
launch-geotech-2025-conference-where-innovation-meets-
opportunity-16-01-2025

As the construction and infrastructure industries face
growing challenges - from sustainability demands and cli-
mate resilience to increasingly complex projects — geotech-
nical engineering is playing a pivotal role in finding so-
lutions. Technologies such as smart sensors, real-time data
analytics, automated monitoring systems, and machine
learning are revolutionising how geotechnical professionals
operate.

GeoTech is designed to be the premier platform for ex-
ploring these advances and fostering collaboration among
engineers, contractors, consultants, clients and technology
providers. This event is not only about showcasing
achievements but also about creating a forward-think-
ing space where ideas turn into action, and innovation
becomes reality.

Event enquiries

Lydia Katsipi 020 3953 2657, lydia.katsipi@emap.com

@

GEOTECH ASIA 2025 - GEOVADIS: The Future of Geotech-
nical Engineering, October 7th to 10th, 2025, Goa, India,
https://www.geotechasia.org

fOMLIG3 FLORENCE 2025 Third Workshop on the Future of
Machine Learning in Geotechnics “Ethics and intelligences for
a geotechnical Renaissance”, October 15-17, 2025, Florence,
Italy https://fomlig2025.com

Urban GeoEngineering 5th AsRTC6 “Urban GeoEngineering”
Symposium, 23rd & 24th of October 2025, Taipei, Taiwan,
www.asrtcéurbangeoengineering2025.com/index.html

17% International Conference on Geotechnical Engineering
8t International Symposium on Geohazards, December 4-5,
2025, Lahore, Pakistan, https://17icge-8isg.com

3

PMGEC LEBANON 2025

Pan Mediterranean
Geotechnical Engineering Conference
25 - 28 March 2026, Phoenicia Beirut IHG, Lebanon
https: mgec-leb.com

The Lebanese Geotechnical Engineering Society (LGES) is
pleased and honored to invite you to the Inaugural Pan Med-
iterranean Geotechnical Engineering Conference (PMGEC) to
be held in Beirut, Lebanon between the 25% and the 28% of
March 2026. Save the dates on your calendar!

This new series of conferences launched by the current pres-
ident of ISSMGE, Dr. Marc Ballouz, has been an idea among
geo-professionals from the Mediterranean countries for years
and has now become reality. The pan-mediterranean geo-
technical engineering conference would be hosted every 4
years by a Mediterranean country under the auspices of the
ISSMGE.

The inaugural PMGEC in Lebanon will provide an exceptional
opportunity to foster professional growth, knowledge ex-
change, and collaboration within the geo-engineering com-
munity around the Mediterranean as well as from all around
the world. Expect top Keynote lecturers, advanced technical
sessions, and exciting panel discussions that will showcase
the rich history in geotechnical engineering research, design
and practice across the Mediterranean. We cant wait to show
you our country.

Overlooking the Mediterranean Sea, exuding majesty and
grandeur, the conference venue at the historical Inter-Conti-
nental Phoenicia Beirut, stands proudly at the heart of Leba-
non's capital city. Its only a few minutes from the city's
Downtown business district, across from the famous Saint
George beach resort with its pools where we will be having
our gala dinner. The beach walk promenade by the Zaitouna
bay and marina is right there, with dozens of exquisite res-
aurants along the bay and in downtown. where Mediterra-
nean and international cuisines awaits you , not to forget ma-
jor shopping areas nearby with the ease of grabbing cheap
taxis. In April, the weather is best for outdoor activities, like
eco tourism , visit archaeological sites , and enjoy the Medi-
terranean sunshine. In addition, as a bonus, Beirut nightlife
is the best in the world (according to CNN). The conference
location is perfect for a memorable family trip and we are
keen to give you an extremely technically striking but also
incredibly enjoyable experience.

1st PMGEC Promotion by ISSMGE President Marc Ballouz:
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“LEBANON"

ADVANCED
MULTI- EDUCATION ECO TOURISM
CULTURAL [ & NIGHT LIFE

RICH
HISTORY

INTERNATIONAL
MEETINGS

https://www.youtube.com/watch?v=d9GVCuPeXSU
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LANDSLIDES 2026 Landslide Geo-Education and Risk (La-
GER), 27 April - 1 May 2026, Queenstown, New Zealand
http://landsliderisk.nz

Montréal

https://wtc2026.ca

On behalf of the Canadian Tunnelling Association and the
2026 World Tunnel Congress Organizing Committee, I'm
pleased to extend my warmest greetings and invite you to
take part in this not-to-be-missed event, which will take place
from May 15 to 21, 2026, in Montreal, Quebec, Canada.

Montreal is an island at the confluence of the St. Lawrence
and Ottawa rivers. Steeped in history yet at the same time a
dynamic technological crossroads, Montreal holds THE top
spot as a host city for international congresses in America,
for many reasons: its legendary safety, its cultural dynamism
(more than 30 languages are spoken here), its world-re-
nowned gastronomy, not to mention underground Montreal
and its 33 km-long pedestrian network.

The event will be held at the Palais des congrés de Montréal,
one of the world’s most renowned convention and exhibition
centers, thanks to its event technologies, ultramodern spaces
and exceptional organization services. The site features a
vast exhibition area showcasing new technologies, original
products and services related to underground construction.
The exhibition, technical program and state-of-the-art con-
ference setting will encourage interaction and the exchange
of ideas.

The conference theme, “Connecting communities through
underground infrastructure”, addresses the vital role the tun-
nelling industry plays in connecting our communities through

underground infrastructure. This enables the industry to build
underground networks of transportation, water and sanita-
tion, utilities and energy that cross, connect and unite cities,
regions and continents.

WTC 2026 aims to bring together our international commu-
nity of tunneling practitioners to share their experience and
knowledge to make our projects safer, more economical,
more resilient and more sustainable. It will not only generate
considerable benefits for the tunnelling industry in Montreal,
the province of Quebec and Canada as a whole, but will also
promote Canadian expertise.

The scientific program, technical sessions and social activities
will enable delegates to participate in exchanges, acquire new
knowledge and establish new contacts with professionals
from all over the world.

3

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

(G- 4 -0

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

Contact Person Name
Prof. Milorad Jovanovski

Email jovanovski@gf.ukim.edu.mk

(C- 4R -0

ISFMG 2026 12th International Symposium on Field Monitor-
ing in Geomechanics, 06 -10 August 2026, Indian Institute of
Technology Indore, India,
https://sites.google.com/view/isfmg2026/home

o3

International Conference on
Advances and Innovations in Soft

Soil Engineering 2026
24-26 August 2026, Delft, Netherlands
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As global land development expands into coastal regions, off-
shore reclamation areas, and wetlands, the geotechnical
challenges posed by soft soils are becoming more critical.
These soils, including highly sensitive clays, marine silty
clays, organic soils, peats, loose sands, and dredged soils,
are known for their high compressibility, water content, and
complex mechanical properties, making construction projects
in such areas problematic. To address these challenges, soft
soil engineering is evolving with innovative technologies and
approaches.

This conference, organised under the auspices of the ISSMGE
Technical Committee 214 on "Foundation Engineering for Dif-
ficult Soft Soil Conditions", will showcase the latest devel-
opments in testing, modelling, monitoring and construction
and improvement techniques for soft soils. It will provide a
platform for researchers, engineers, and industry profession-
als to exchange expertise and discuss how these innovations
can be applied to address modern construction challenges in
soft soil environments.

Contact Information

Contact person: Stefano Muraro, s.muraro@tudelft.nl

(G2 -0

X Latin American Congress on Rock Mechanics
26 - 28 Aug, 2026, Brsasilia, Brazil

Contact Person: Marcos Massao Futai, Brazilian Committe of
Rock Mechanics

3

13I1ICG

13th International Conference on Geosynthetics
(13 ICG)
13-17 September 2026, Montréal, Canada
www.13icg-montreal.org

The 13th International Conference on Geosynthetics (ICG)
2026, hosted by the North American Chapter of the Interna-
tional Geosynthetics Society (IGS-NA), is themed “Legacy,
Evolution & Revolution in Geosynthetics.” The theme reflects
the many transitions occurring in the field, in our shared re-
sponsibility to climate and society, and in how we respond to
the challenges and opportunities presented to us by these
transitions.

The 13th International Conference on Geosynthetics
(13 ICG) will bring together more than 1,000 leading civil
engineers, researchers, regulators, material manufacturers,
and sustainability and climate change experts for days of

technical exchange, best practice sharing, and commercial
development around geosynthetic materials in Sustainabil-
ity, Transportation Infrastructure, Climate Change Re-
sponse, Mining, Energy, Environmental Protection, and
more.

Topics

T1 - Sustainability with Geosynthetics

T2 - Geosynthetics Properties and Testing
T3 - Soil-Geosynthetic Interaction

T4 - Durability and Long-Term Performance
T5 - Reinforced Walls and Slopes

T6 - Reinforced Embankments, GEC, Piles and Shallow
Foundations

T7 - Seismic Design with Geosynthetics

T8 - Unpaved and Paved Roads

T9 - Geosynthetics in Roads, Railways and Airfields

T10 - Landfills and Remediation of Contaminated Sites
T11 - Filtration and Drainage

T12 - Erosion Control and Coastal Applications

T13 - Hydraulic Applications: Canals, Reservoirs and Dams

T14 - New Technologies for Advancing Geosynthetic Under-
standing

T15 - Exemplary Designs & Case Histories

T17 - Energy and Mining Applications

T18 - Tunnels and Underground Constructions

T19 - Geosynthetics in Extreme Environments of Service
T20 - Microplastics

T21 - Climate Change / Carbon Footprint

T22 - Innovative Design

T23 - Probabilistic Geosynthetic Design

T24 - Machine Learning and Artificial Intelligence

T25 - Circularity in Geosynthetics: Recycling and Use of Re-
cycled Plastics

T26 - Use of Non-Synthetic Polymers and Fibers
T27 - Software for Civil Design with Geosynthetics

3 D

International Symposium Preservation of Monuments & His-
toric Sitew, 16 - 18 September 2026, Athens, Greece
https://tc301-athens.com

(C- 4.0

6th International Conference
on Information Technology in Geo-Engineering
JTC2 Conference
13-16 October 2026, Oslo, Norway

The 6th International Conference on Information Technology
in Geo-Engineering (6th ICITG) will be an arena to discuss all
topics related to the ongoing digital transformation in Geo-
Engineering. Case studies of IT in Geo-Engineering, integra-
tion of digital systems (Scan2BIM, BIM2FEM, etc.), bench-
mark datasets, information modelling, monitoring technology
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and artificial intelligence are some of the key topics of the 6th
ICITG. It is organized under the auspices of the Joint Tech-
nical Committee 2 (JTC2) on “Representation of Geo-Engi-
neering Data” of the Federation of International Geo-Engi-
neering Societies (FedIGS).

Contact: Joint Technical Committee 2 (JTC2), Norwegian
Geotechnical Institute, Graz University of Technology,
georg.erharter@ngi.no

INTERNATIONAL CONFERENCE ON
PERFORMANCE BASED DESIGN IN
EARTHQUAKE GEOTECHNICAL ENGINEERING

International Conference on
Performance-Based Design in
Earthquake Geotechnical Engineering
November 4th to 6th, 2026, Puerto Varas, Chile
www.pbd-v-chile.com

On behalf of the Chilean Organizing Committee, it is my
honor to invite you to the INTERNATIONAL CONFERENCE ON
PERFORMANCE-BASED DESIGN IN EARTHQUAKE GEOTECH-
NICAL ENGINEERING, to be held in the charming city of
Puerto Varas from November 4th to 6th, 2026. This event is
a unique opportunity for industry leaders, experts, and en-
thusiasts to gather, share knowledge, and shape the future
of the earthquake geotechnical engineering sector.

Conference Theme

One of the pressing needs in geotechnical earthquake engi-
neering is the development of performance-based design
(PBD) principles. These principles, already in use for the seis-
mic design of structures under strong earthquakes and other
infrastructure under different hazards, are rapidly evolving.
Practical and reliable performance-based designs in geotech-
nical engineering are not just theoretical but necessary for a
wide range of civil engineering projects.

TOPICS

1. Case histories on site effects, embankments and slopes,
earth and tailings dams, surface fault rupture, MSWLF
performance, and other geohazards.

2. Underground structures and soil-structure interaction, in-
cluding shallow foundations and pile foundations.

3. Soil investigation with field and laboratory testing for per-
formance-based design.

4. Dynamic characterization and modeling of soils for per-
formance-based design.

5. Numerical analyses for performance-based design.
6. Methodology of performance-based design.

7. Recent developments in PBD codes.

8. Advances in soil liquefaction.

(C- 48 -0

ARMS14
14th Asian Rock Mechanics Symposium -
ARMS14, an ISRM Regional Symposium
22-26 November 2026, Fukuoka, Japan

Contact Person Name

Yasuhiro Mitani mitani@doc.kyushu-u.ac.jp
Telephone +81 92 8023399

Address 744, Motooka, Nishi-ku Fukuoka Japan

3

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:

¢ Fundamental rock mechanics

e Laboratory and field testing and physical modeling of rock
mass

e Analytical and numerical methods in rock mechanics and
rock engineering

¢ Underground excavations in civil and mining engineering

e Slope stability for rock engineering

¢ Rock mechanics for environmental impact

e Sustainable development for energy and mineral re-
sources

e Petroleum geomechanics

e Rock dynamics

e Coupled processes in rock mass

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

e Rock mechanics for renewable energy resources

e Geomechanics for sustainable development of energy and
mineral resources

e New frontiers & innovations of rock mechanics

e Artificial Intelligence, 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

e Future of rock mechanics and geomechanics

Our motto for the congress is "Rock Mechanics and Rock En-
gineering Across the Borders”. This logo embodies the inter-
disciplinary nature of rock mechanics and challenges of ISRM
across all countries and generations.
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XIXth European Conference on Soil Mechanics
and Geotechnical Engineering
“Connecting Continents Through Geotechnical
Innovations”

04-08 September 2028, Istanbul, Turkey

Conference Topics

01 Modelling and Experimental Assessment of Geomaterials
02 Geohazards, Earthquakes and Risk Mitigation

03 Development of Resilient and Sustainable Geosystems
04 Geotechnical Construction and Soil Improvement

05 Geotechnical Engineering of Multiscale Observations,
Sensors and Monitoring

06 Energy Geotechnologies
07 Technological Innovation
08 Geo Education, Standards And Codes

Contact
R. Duzceer

(President of Turkish National Society for ISSMGE)
irduzceer@gelisim.edu.tr
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Juankoski: blasting and rock strengthening underneath the
bridge footing

Fig.: 2: Juankoski: built fock and part of the channel

(from Kari Avellan and Tarmo NUUinen “The Tahko Water
Route; Juankoski and Karjalankoski Canals and Locks”,
PIANC Magazine No. 135, Aptil 2009, pp. 21-26,
https://kareg.com/The Tahko water route.pdf)
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'ETOIHO TO 031KO TOUVEA TOV 22 XIAIOHETPWYV -
MoU KATAOKEUAOTNKE TO £pyO0 HAHOUO, NOIEG NE-
PIOXEG EVWOVEI

Tianshan Shengli tunnel

Zapka kail oota éAape n véa PHeydAn KIveQikn odIkr on-
payya n onoia, cUppwva pe Ta dieBvl MME, anorteAei
TO HAKPUTEPO TOUVEA TAXEIAG KUKAOPOPiIAG OTOV KOOHO.

Tnv KATAoKeun TnG HEYAAUTEPNG OJIKNG ORpayyag Td-
XEiag KUKAOQOpPiag oTov KOOHO OAOKANPwaoe Tn AsuTépa
30 AskepBpiou n Kiva, onuaTtodoTwvTag £€va onuavTikd opo-
onMo o€ gninedo UNodouwV.

To ToUveA, uno Tnv ovopacia “Tianshan Shengli” BpiokeTal
otnv Autdvoun Mepioxn Twv OulyoUpwv Tou ZIVT{Avyk Kai
HOAIG napadoBei aTnv KukAogopia Ba peiwaoel Tov Xpdvo diE-
AguoNC P€oa ano Tnv opoaslpd Tiev av and 3 WPEG o< Nepi-
nou 20 AenTa.

H orjpayya 8a evioXUo€l OeaaTika T OUVOECINOTNTA |-
Ta&u Tou Bopeiou Kal vOTIou ZIVTYAvyK Kal 6a eniITpEYel aTnv
€upUTEPN MEPIOXN, MOU €ival oTpaATNYIKAG ONUaciag yia Tov
vEo Apduo Tou Meta€iol, va dieupUvel NEPAITEPW Tr CUVEP-
yaoia TnG e TIC XwpPeC TNG Eupaciag, dnwg dNAwoe n Tonik
KUBEpvnaon.

O1 gpyacieg 31GvoIEng ekkivnoav Tov Anpilio Tou 2020, e
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TNV KATAOKEUAoTIKN opdada va KaAeital ypriyopa va Eenepaoel
nAfBog duokoAlwyv, ONwWG NTav To HECO UWOMETPO KATA-
oKeung nou Eenepvoloe Ta 3.000 pETPA, aAAa Kal ol NOAU-
NAOKEG YEWAOYIKEG CUVONKEG.

H orjpayya anoTeAei Kpioido KOPKATI TOU URKoug 319.72 xAu.
auTokivnTodpouou Urumgqi-Yuli Expressway kai 6a éxel
KaBopIoTIkA ouvdpoun oTn peiwon Tou Ta&idioUu PeTall Twv
dUo TonoBeoiwv o€ 3, anod 7 WPEG.

'HTav n np®wTn opd nou xpnaoiponoinénke unxavnua diavol-
Eng onpayywv (tunnel boring machine) yia Tnv KaTaokeur| o-
3IkNG onpayyag otnv Kiva, Tnv idia wpa nou n xprnon opioE-
VWV oUYXPOVWV TEXVOAOYI®DV EMETPEWE OTOV £PYOAABO va
MEIMOEI TOV XPOVO KATAOKEUNG anod 10 xpdvia og WOAIG 4. To
ovopa “Shengli” onpaivel «vikn», eve CUVOAIKG Epy@ioTnKav
navw ano 3.000 avépwnol.

SUpewva pe Tov Yang Dongdong, HEAOG TNG KATAOKEUAGTIKNAG
opadag, 6ol evenAdknoav atn dnuioupyia Tou TOUVEA KaTa-
(Pepav va avTigeTwnioouv NAnBwpa dUOKOAWV MEPICTATIKMV
Onw¢ KaTappeUOEIG TOIXWV Kal EIGPOEG VEPOU.

Ano Tn MePIA TNG, N KUBEpvnon enionuave OTi OAa Ta gnxa-
VAHATa nou enioTpaTelTNKav yia TNV avTIHETONION TWV
«MPWTOPAVWYV NMPOKANCEWV>» avanTuXonkav evrog TNG Xm-
pag yeyovog nou eneTpewe otnv Kiva va «ondaoel To TexvVoAo-
YIKO HOVONWAIO TwV EEVWV XwpwV Kal va nynbei o eninedo
KalvoTouiag».

(CAR & MOTOR TEAM, 02 Jan 2025, https://www.carand-
motor.gr/nea/etoimo-odiko-toynel-22-hiliometron-poy-ka-

taskeyastike)

3

Interesting Deep Excavation

This 1973 deep excavation from Les Halles in Paris, France,
shows a few interesting things:

The walls consist of reinforced concrete diaphragm panels
supported by lower drilled cases to bedrock. Most likely, the
panels stopped where the bedrock started, and the caissons
continued further down.

The panels appear to be laterally braced with two levels of
ground anchors but only one anchor per panel (a detail that
is avoided today).

(Dimitrios Konstantakos / LINKEDIN, Jan. 11, 2025)
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Rishika Yadav / THE WATCHERS, Thursday, J 23,
E N AIAq) E PO N TA = (20I§5|, r?ttpas:7)/watchers.news/2025/02;523a/»;eisan:g%rgl/ist—
-about- ible-major-earthquake-in-middle-east-by-
ZEIZMOI & ;:/sé?;rrl:sa]a_ggzg)f)55| e-major-earthquake-in-middle-east-by
ANTIZEIZMIKH

MHXANIKH

Seismologist warns about possible major earth-
quake in Middle East by February 2025

Dutch seismologist Frank Hoogerbeets is warning
about a potential upcoming earthquake in the Middle
East reaching a magnitude of 7.8 or higher.

Frank Hoogerbeets, a Dutch seismologist known for his pre-
vious prediction of an earthquake in Turkey, warned of a po-
tential major earthquake in the Middle East.

A planetary alignment involving Mercury, Earth, Mars, and
other planets on February 24 could result in seismic activity,
with the possibility of an earthquake reaching a magnitude of
7.8 or higher, according to Hoogerbeets.

“It is not unthinkable that it could happen in the coming time-
frame. I'm not saying that it will happen, but there is the
potential. And these atmospheric anomalies are pretty close,”
Hoogerbeets stressed on increased risks in regions such as
eastern Turkey and Iran, where earthquakes of 6 to 7 mag-
nitude are possible.

Israeli earthquake experts recommend relying on established
geological data rather than speculative or astrological meth-
ods for earthquake preparedness despite these predictions.

Hoogerbeets works for the Solar System Geometry Survey
(SSGEOQOS) in the Netherlands and became well-known in
2023 after his prediction of an earthquake in Turkey went
viral. The SSGEOS is a research institute for monitoring geo-
metry between celestial bodies related to seismic activity.

“Sooner or later, there will be a magnitude 7.5 earthquake in
this region (South-Central Turkey, Jordan, Syria, Lebanon),”
Hoogerbeets said in a previous statement on X/Twitter.

“As I stated earlier, sooner or later this would happen in this
region, similar to the years 115 and 526. These earthquakes
are always preceded by critical planetary geometry, as we
had on 4 - 5 February,” he reacted to the earthquake after
his prediction went viral.

References:

! Dutch seismologist warns of potential earthquake in Middle
East - THE JERUSALEM POST - January 21, 2025
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ENAIAG®EPONTA -
FrEQAOIIA

Pamukkale: Turkey's 'cotton castle’ of white
limestone that inspired an ancient cult

The Pamukkale travertines are limestone slopes and thermal
water pools that have attracted visitors since before the days
of Ancient Greece, when the spa town of Hierapolis was
founded at the top.

The Pamukkale travertines are situated in southwestern
Turkey. (Image credit: murat4art/Getty Images)

QUICK FACTS

Name: Travertines of Pamukkale

Location: Denizli province, southwest Turkey
Coordinates: 37.92387293371705, 29.123346443836517
Why it's incredible: Despite their snowy appearance, the
travertines hold boiling thermal water.

Pamukkale is a town in Turkey that's famous for its dazzling
travertine terraces and thermal water pools. The name,
which means "cotton castle" in Turkish, hints at the height
and snow-white color of the landmark, which stands in stark
contrast to the surrounding arid plain.

Travertine is a type of rock made mostly of calcium carbonate
that is deposited from mineral-rich spring water. Pamukkale
is home to hot springs that bubble up at the top of a 660-
foot-tall (200 meters) cliff overlooking the town. The water
drips down over the mountainside, coating the rocks in cal-
cium carbonate that has accumulated over millennia to form
a white limestone crust.

The travertines of Pamukkale have grown so thick, they re-
semble a small glacier from above and afar.

Pamukkale's travertines may look like a winter wonderland,
but they're situated in a warm, sun-kissed part of south-
western Turkey.

The water flowing down the slopes is also warm — between
66 and 135 degrees Fahrenheit (19 to 57 degrees Celsius),
according to NASA's Earth Observatory — and can reach boil-
ing temperatures. It collects in basins that have formed
within the terraced slopes, creating natural hot tubs and in-
finity pools. These cascade into each other, with stalactites
and other limestone formations growing along ledges up to
20 feet (6 m) tall where water has dripped down for thou-
sands of years.

Pamukkale is listed as a UNESCO World Heritage Site, but the
listing highlights far more than the site's effervescent bathing

pools. The travertines have drawn visitors since antiquity,
with the ancient Greeks, in particular, building thermal baths,
monuments and a complex system of canals to bring the
spring water to nearby villages and fields.

The Attalid kings of Pergamon — an ancient Greek state that
ruled large parts of Asia Minor during the Hellenistic period
— established a thermal spa town called Hierapolis near the
travertines in the second century B.C., the ruins of which still
exist today and are also listed by UNESCO. Previously, the
site hosted an ancient cult, according to the U.N. agency.

Hierapolis reached its heyday in the second and third centu-
ries A.D., after the ancient Romans took over and rebuilt the
town following an earthquake. Remains dating back to Greco-
Roman rule and the later Byzantine period include several
baths, a monumental arch, a theater, a necropolis, a nym-
phaeum (a monument dedicated to water nymphs) and tem-
ple ruins.

Notably, some of these monuments, like the Temple of
Apollo, stood on top of a geological fault that likely leaked
noxious gases into the space between their walls, according
to UNESCO.

The ruins at Pamukkale are generally well preserved, but
huge numbers of visitors threaten the integrity of the site,
according to UNESCO. An area where tourists can swim be-
tween ancient columns and marble decorations that collapsed
after an earthquake in the seventh century is particularly vul-
nerable.

(Sascha Pare / LIVESCIENCE, Jan. 24, 2025,
https://www.livescience.com/planet-earth/geology/pamuk-
kale-turkeys-cotton-castle-of-white-limestone-that-inspired-
an-ancient-cult)

3 D

Incredible photo from Brazil sent by Geologist
Alvaro Rodrigues dos Santos

Cut slope in saprolitic soils from Sdo Roque Group of Protero-
zoic metassediments — phyllites, quartz-phyllites, metasilti-
tes, various schists, quartzites and metalimestones. The Pro-
ject is at the Catarina Airport, Sdo Roque City, Sao Paulo
State — Brazil. Many thanks to Erik Wunder for organizing
the sending in of this incredible photo!

IAEG Connector E-News, 15.01.2025
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ENAIAG®EPONTA -
AOIMNA

1960s bridge in Brazil collapses after locals
raise concerns about cracks

The collapsed Juscelino Kubitschek Bridge in Brazil (Image:
REUTERS/Mauricio Marinho)

At least 12 people have died and five more are still missing
after a reinforced concrete bridge in Brazil collapse while ve-
hicles were crossing.

Four trucks, three cars and three motorcycles are believed to
have been on the Juscelino Kubitschek Bridge between To-
cantins and Maranhdo states when it gave way last week,
according to the Brazilian Navy.

The bridge, inaugurated in 1960, was 533 meters long and is
located on the BR-226 highway, which connects Belém with
Brasilia.

The collapsed Juscelino Kubitschek Bridge in Brazil (Image:
REUTERS/Mauricio Marinho)

It gave way on 22 December and a search for victims started
shortly afterwards.

One of the trucks was carrying sulfuric acid, prompting fears
of water contamination.

A local councillor reportedly recorded the start of the bridge’s
collapse, having gone to the bridge to draw attention to
cracks that had started to appear.

The collapsed Juscelino Kubitschek Bridge in Brazil (Image:
REUTERS/Mauricio Marinho)

(Reuters and Neil Gerrard, 02 January 2025,
https://www.constructionbriefing.com/news/1960s-bridge-
in-brazil-collapses-while-vehicles-crossing/8049495.article)

o3 O

Tpia kaivoTopa npotlekT oTnv Eup®mnn dgixvouv
TOV TPOMNO MOU KATAOKEUAZOVTAl Ol YEPUPEG TOU
HEAAovTOG

21tnv Eup®nn BpiokovTal HEPIKEG ANnO TIG NIo EUBAnpa-
TIKEG YEQPUPEG OTOV KOOHO, NAIKIAG KANOIWV SEKAETIOV.

H New Sotra Bridge pe nAnpwg wyneiakd oxediacuod ortn
NopBnyia. Mnyn: Norconsult/News

>Tnv Eupwnn BpiokovTal HEPIKES anod TIC Mo EUPANUATIKEG YE-
(PUPEG OTOV KOOMO, NAIKIag Kanolwv dekasTiwv. Nwg, Opwg, &-
X&l €EeNixBei ano TOTE 0 TPONOG KATAOKEUNG Toug nou Oa dia-
o@aAilel 0TI n endpevn YevId YEQUPWY Ba UNopECEl va avTEEEl
Tn dokiuaagia Tou Xpovou;

H ZATnon kai n avaykn yla nponyHEVeG unodopéG nou Ba BeA-
TIOVOUV Tn OUVOECILOTNTA KAl TNV OIKOVOMIKNA avanTtugn &-
XOUV KaVel, Ta TeAeuTaia Xpovia, Tnv Eupwnn, Koupo yia Tnv
avantuén €pywv VEWV YEQUPWYV, ONWG napatnpei To
Construction Briefing. Ta véa auta npoTlekT ouxva nepIAau-
Bavouv noAunAoka Texvikd emTelypara, peyailoug npodlno-
AOYIOHOUG Kal TEXVOAOYIEC aIXHAG.

Kopu@aio napddeiypa kaivotopiag anoteAei To €pyo New So-
tra Bridge, otn NopBnyia, To onoio ava@EpeTdl WG To peya-
AUTEPO €pyo VEQUPAG PE MANPWG WNPIaKO oxedIaouo. H ye-
pupa anoTeAei TUAUa TNG EBvikAg Odou 555 Sotrasambandet,
nou ouvdEel To vNnoi Sotra pe To Mnépykev, Tn deUTEPN Heya-
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AUTepN NOAN Tng NopPnyiac. =Toxo¢ €ival va BEATIWOE! TN HE-
TApOopIKn 1KavoTNTa Kabwg Ba unooTnpilel TNV KukAogopia
nelwv kal nodnAaTtwv, evw Ba dicukoAUvel TIC eEaywyEg wa-
plwv, NETpeAaiou Kal puoikoU agpiou.

To £pyo, npolnoAoyiopou 1,74 di0. supw, €ival pia ano Tig
HeyaAUTepec GUUBATEIC Yia £pya unodoung atnv Eupwnn Kai
ekTEAEITAl WG Zupnpagn Anupodoiou kar IdiwTikou Topéa
(SAIT). Tov ZenTéuBpio Tou 2021, n Sotra Link (koivonpa€ia
anotehoupevn and Tov ITaAikd epyoAdpo Webuild, Tnv iona-
vikfp FCC Construccidon kai Tnv KopeaTikn £Taipeia SK E&C)
avéAaBe Tn oUPPaocn kai n Norconsult Eekivnoe Tov AenTopepr
oxedlaopo yia Tnv nepioxn 08 New Sotra Bridge, pia ano Tig
11 unogpyoAaBieg Tou €pyou. H yépupa oxedIAoTNKE WG KPe-
HaoTR KATAOKEUN TECCAPWV AWPIOWV UE EVOWNATWHEVO ne-
Co0pOuIo, EV® TOCO OTOV OXEDIAOKO 000 KAl OTNV KATAOKEUN
akoAouBneénkav wnelakeg d1adikaaoieg.

H Norconsult avénTuEe véeg wn@Iakeg ueBOOOUC Kal ENIAEYHE-
va epyaAeia yia va 51ao@aAigel Tov anoTeAEOHATIKO oXedIa-
OMO Kal TNV KATAOKEUN TOU NMoAUMAOKOU £pyou, TO onoio ne-
pIAapBavel, povo yia Tn New Sotra Bridge, nepinou éva eka-
TOMMUPIO avTiKeiPeva kal 60 ekaToupUpia onpeia SedOHEVWV.

To épyo Tng New Sotra Bridge avapéveral va anoTeAéoel Tov
MAOTO yIa Ta Yn@iaka €pya unodoung, agionolwvTag npony-
Méva wnelakd epyaleia kal Biwoiueg AUCEIG yia Tov gEopBo-
AOYIOHO TOU OX€DIAOMOU Kal TNG KATAOKEUNG UNodo®V HEYa-
ANgG kAipakag otnv Eupwnn.

O Thomas Ostgulen, unetBuvog BIM kai uneuBuvog avanTtu-
ENng yia Tig yépupeg otn Norconsult, neplypagel Tn onpacia
NG auoTnpng dlaxeipiong NANPo@opIwyv oTo €pyo TNG New
Sotra Bridge. «MpodkeiTal yia éva €pyo BIM eningdou 3 kai &-
XOUME MOAU UYNnAEG anaiThoeIg yia Ta JOVTEAA Kal TIG NANPO-
Qopieg», egnyei.

H Norconsult avénTuge TO JIKO TNG AQUTOMATOMOINUEVO OU-
oTNHa enikUpwaonG yia va diacpaAioel 0TI KABe evnuépwan
TOU MOVTEAOU guBuypappileTal Ye TIG analToUNEVEG I1IDIOTNTEG,
TN OWOTA KHopPOMoinon Kal TIG EMNITPENOUEVEG TIHEG.

IdiaiTepo evdiapépov napoucialouv ol YAWGCOIKEG Kal NOAITI-
OHIKEG NMPOKANCEIG MOU XPEIAOTNKE VA AVTIMETWNIOTOUV, GUH-
@wva pe Tov Ostgulen kaBwg n cuuBaTikn anaitnon sivail va
napexovTal 0Aa Ta enionua €yypaga ora voppnyika. Asdoué-
VOU OTI Ta NEPICCOTEPA PEAN TNG opdAdag TnG NpoépxovTal and
XWPEeG ekTOC NopBnyiag, n Norconsult evoOwWUATWOE OTO HOV-
TEAO TOU €pyou unocoTnpi&n oe dUo YAWOOEG — TOOO OTA VOp-
Bnyika 600 kal ota ayyAikd.

H npoogyyion auTr YEI®VEl Ta YAWOOIKA Kal MOAITIOHIKA EUNO-
dia kal e5aocpaidel 0TI TOOO oI TOMIKEG 000 Kal ol digBveig o-
Hadeg pnopolv va cuvepydalovTal anoTeAEOUATIKOTEPA. ‘'ONWG
OnNUEIVEl 0 id10G: «TO MOVTEAO Wag divel Tn duvaTtoTnTa va
OnNAcoUE Ta YAWOOIKA eunddia, kabwg nepiAapBavel Tooo Ta
vopBNnyIka 600 kal Ta ayyAikd, kabwg kai Ta NoAITIOTIKA EUNo-
d1a, kabwg akoAouBouvTal Ta npdTuna ISO kai O0xl ol EBVIKEG
KATEUBUVTAPIEC YPAUMES», YEYOVOG nou BonBa eniong Tnv -
nikolIvwvia Pe unepyoAdaBoucg anod Tnv TOMIKn MePIOxM, Ol o-
noiol HMOPEi va Unv €X0UV €UNeEIpia o€ Yn@Iakd €pya PEYAANG
KAipakag.

Me Tn xpnon Tou BIM, To €pyo QVTIMETWMNICE TA MNEPIOTOTEPA
{NTAMATA NPIV PTACOUV OTO EPYOTAEI0, EEOIKOVOUWVTAG XPO-
VO Kal nepiopiovTag TNV nieavoTnTa KaTAOKEUAOTIKWV OPAaA-
paTwV. ZNTAPATa nou Nponyoupévwg Ba pnopoloav va odn-
ynoouv oe danavnpeg KaBuoTeEPROEIG evTonioTnkav €ykaipa
Kal BEATIWONKAV YIa HIA MO ANOTEAECUATIKI KAl MOIOTIKOTEPN
d1adikacia KaTaokKeungG.

O Eirik Wie Furunes, €nike@aAng Tou TURAMATOG oXedlaouou
YeEQUpwV TnG Norconsult, unoypappiel Tn onpacia Tng uno-
oTNPIENG TNG KUBEPVNONG KAl TOU NEAATN yia TNV €niTeugn €-
VOG £pyou o€ TOOO UYWNAO €ninedo Wwneiakng Eeidikeuong. Y-
noypauicer, napdAAnAa, Tnv aia Twv NeEAATWV NoU «nIoTEU-

ouv oTo cUoTNUa» Kal katavoouv OTI auTh n enévduacn os yn-
plakeg diadikaoieg napexel npooTiBePevn aia pakponpobe-
oua.

O id10¢ napaTtrpnoe 0TI N Npoogyyion TG NopBnyiag yia Tnv
Wwn@Ionoinon OTIG KATAOKEUEG €ival Hovadikr, eV AVEPEPE
TNV €unelpia nou ixe oe cuvedplo aTig HMA, 6nou apepikavi-
KEG €TAIPEIEG OXEDIAOKOU TOV pWTNOAV yiati dev pnopouoav
va neioouv Toug NeAATeG Toug va unoaoTtnpifouv To idio eni-
nedo Wynelakng npoodou nou napartnpeital otn NopPnyia. O
Furunes To an€dwaoe auTd OTNn OTPATNYIKN Wn@lonoinong Tng
NopBnyiag, n onoia eniBaAAeTal and Tig apyeG HEOW JEOHEU-
TIKOV CUPBACEWY.

Z10NpPOSPOHIKEG YEPUPEG

>710 Hvwpévo Baailelo, n duvapikn Tou c1dnpodpopikolU £p-
you Tou High Speed 2, avakdunTel yeTa ano pia nepiodo nou
€iXE OTAPATAOEl, WOTOCO, TO EKTETAUEVO MPOYPANNA HETAPO-
pwv Ba BacileTal o€ PeydAo BaBPO OTIG OUVOEDEIG YEQUPWV
o€ OAN TNV £KTAon TWV 225 XIAIOUETPWV.

AOYW TWV HETAPOPIKWY AVAYK®V TOU KolvoU, dev Jnopouv va
KATAOKEUAOTOUV OAEC OI YEQPUPEG €Ni TOMOU, ONWG OUVERN
oTnv nepinTwon di1aBaocng KURKoug 84 UETpwV 0To Mnépuiyxap
NG AyyAiag, nou ovopalerar yépupa Aston Church Road.

H nefoyepupa Aston Church Road kaTaokeudaTnKe O€ 0IKO-
nedo dinAa oTnv undpyouaa o1dNPodPOMIKN YPAUKN Kal aTn
OUVEXEIQ PETAPEPBNKE 0N B€on Tng. Mnyn: HS2

H koivonpa&ia Tng BpeTavikng eTaipeiag Balfour Beatty kai Tng
yaAAikng Vinci, Zitnoe Tn BonBeia Tng Mammoet, 1BIKNG OTIG
Bapiég avuywaelg kal PeTapopég. O OAAavdOg gpyoAdpog
Xpnoigonoinoe dUo auTokivoUPeva OnovOUAWTA WETAPOPIKA
MEoa 128 TpoxwV yia va YETAPEPEl TN YEQUPA and XaAuBa kai
oKkUpOdepa Bapoug 1.600 TOVWV OTN HOVIUN B£0N TNG.

O Dan Binns, d1euBuVTAG £€pyou Tng Balfour Beatty Vinci, on-
Awaoe 0TI n PEBODOG Xpnaldonoinenke yia va peiwBolv ol eni-
NTWOEIG OTIG OUVEXICOHEVEG O1ONPODPOUIKEG HETAKIVNOEIG. «E-
MAEEape okOMIPa va PETAKIVIOOUKE TN YEQUPA HE TPOXOUG,
WOTE va YMOPEi va KATAOKEUAATEI NPWTA €KTOG oUVIEDNG Kal
OTn OUVEXEIQ va WeTaKIvnBei péoa o HOAIG NEVTE WPEC, HEIW-
VOVTag ONUAavTIKA TIG ENINTWOEIG YId TOUG €MIBATEG TOU TPE-
vou».,

STO Onueio eykaTaoTaong, Ta CUVEPYEId KaTtaokevuaoav pia
nAaT@oppa 9.000 m2 kal 62 nacodAoug yia Tn oTAPIEN TwV
KATAOKEUWY anod okupoOdepa. XpeidoTnkav nepinou nevre w-
pEG OAOVUKTIAG €pyaciag yia va JETakivnOei Kal va oTepewDei
n vépupa ndvw and Tnv unapxouca ypauun Mnépuiyxau-
NTEpUNI, N onoia 6a anoTeAECel HEPOG TOU JEANOVTIKOU HS2.

SUNQWVA PE ToV JIEUBUVTH TOU £pYOU N ENIXEIpNON €YIVE AKO-
pa nio dUokoAn kabwg n yépupa énpene va odnynbei navw
ano TEOOEPIC UPIOTAPEVEG YPAUMEG TOU 010npodpopikoU di-
kTUOU, ANaITOVTAG Xpovia akpiBoug aoxedlacuoU Kal NPoETol-
Jaaciag.

MNepinou 4.000 m3 okupodépaTog kal 490 TOVOl onAIoHEVOU
XAGAuBa xpnoigonolindnkav cuppwva Je Tnv Balfour Beatty.
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KaTta Tn didpkela Tou eNOPEVOU €TOUC, Ta ouvepyeia Ba ano-
ouvappoAoynoouv Tnv nahid@ Aston Church Road yia va on-
HIOUPYROOUV NEPICOOTEPO XWPO YIA TA HEAAOVTIKA TpEva HS2.

BI®OGCIMN KATACKEUN YEQUP®OV

Evw n kaivoTouia anoTeAei Baciko OTOIXEIO yia TV KATAGKEUN
oUYXPOVWV YEQUPWY, N BIWCINOTNTA OTNV KATACKEUN €ival &-
niong LwTIKAG onuaaiag yia Tnv evioxuon TnG SOUIKAG HAKpo-
{wiag Twv peyaAwv yepupwv TnG Eupwnng kai Tnv eAaxioTo-
noinon Twv NePIBANAOVTIK®OV ENINTOOEWV.

Me TNV eVOWPATWON BIOCINWY APAKTIK®V, Ol JnXavikoi dia-
o@aAitouv OTI ol YEQUPEG kaTaokeualovTtal yia va OlapKe-
gouV, HEI®VOVTAG TNV avaykn yia GUXVEG EMNICKEUEG N AVvTIKa-
TAOTACEIG NOU KATAVAA®VOUV NpodobeToug Nndpoug kal napd-
youv andépAnTa.

Ta Biwoiga UAIKG kal ol HEBodol KaTaokeung XapnAoU avTi-
KTUMOU HropoUV va HEIMOOUV GNUAVTIKA TO NEPIBAAAOVTIKO
anoTUNWHAa TV VEWV £PYWV UNOJOMNG, anod Tn HEiwon Twv
eknopnwv d10&e1diou Tou dvBpaka kaTa Tn diIapKela TNG KATa-
OKEUNG €wg Tn d1aTAPNON TWV TOMIK®V OIKOCUCTNHATWV Kdal
TV UdATIVWV 00WV.

O Cameron Archer-Jones, ouvepydTng Tng opadag ouppou-
Awv pnxavikwv COWI, €Enyei Tnv Npocgyyion Tng €Taipeiag
TOU YIA TNV EVOWHATWON BIOCIMWV NPAKTIKOV OTN UNXAVIKH
TWV YEQUP®YV, UNO TNV Kabodrynon pnxavikou.

Meplypagel nwg n diadikacia Siaxeipiong TwV ekNoun®v dio-
Ec10iou Tou avBpaka anoTeAei BacikO oUOTATIKO KABE £pyou
Kal Oxl €EwTePIKN NPoabnkn. «To B&ua pag», Aéel o Archer-
Jones, «gival OTI NpEnel va yiveral and 7o owoTo ATOUOo OTNV
opada. =Tnv COWI, ol idiol ol pnxavikoi dieEayouv Tig a&ioho-
ynoeig avbpaka, evronifovrag APeoa TIG EUKAIPIES yia TN MEi-
won TOU anoTunuaTtog avbpaka Tou €pyou. AUTO eNITPENEl
OTOUG pnxavikoUg va evrtonifouv mBbavr €€oikovounon dav-
Bpaka vwpig oTn diadikacia oxediaouoU, odnywvTag O AnTEG
Melwoelg nou ennpealouv Tn GUVOAIKN BIWOINOTNTA TOU €p-
you».

To oUoTnua nou avantuxbnke o cuvepyaaia pe To IvoTiToUuTo
Aopikwv Mnxavikov (IStructE), oTo Aovdivo kai diaBeTel pia
Bdaon dedopevwyv Pe oxedov 150 YEQUPEG KAl TOUG ENITPENEI
va ouykpivouv kabe oxediacud, va napakoAoubouv TIG BeA-
TIWOEIG Kal va BETouv uwnAoTepa NpdTUNA Yia KABe véo €pyo.

O David MacKenzie, npoedpog Tou COWIfonden, npoagBeTel -
TI n eniTeugn BIOOINWV AUCEWV ANAITEI OTEVR OUVEPYAOia UE
TOUG NeAATeG, kaBwg noAAoi givar npoBupol va unooTnpiouv
PINIKEG NPOC TO NEPIBAANOV MPAKTIKEG, AAAG dev yvwpilouv
ano nou va EEKIVIjoouV.

((Epn ApiBa / economix, 4 Iavoudpiog 2025,
https://www.economix.gr/2025/01/04/tria-kainotoma-
protzekt-stin-evropi-deichnoun-ton-tropo-pou-
kataskevazontai-oi-gefyres-tou-mellontos/)

o3 D

Sweden just turned the humble water tower
into art

The country is swapping out aging water infrastruc-
ture with towers that look like sculptures.

The Swedish city of Varberg found out the hard way that it
needed a new water tower. The local water system sprang a
leak, and the city had to tap into its backup water supply,
about 525,000 gallons stored in a utilitarian UFO-shaped con-

crete water tower near the center of town. But the volume of
water inside that tower, built in the 1960s, was not enough
to meet the demands of a city that has seen its population
nearly triple to 35,000 over the past 60 years. The water
company eventually fixed its leak, and taps started flowing
again, but the city knew it needed a better vessel for water
security.

[Photo: Joacim Winqgvist/courtesy White Arkitekter]

That’s how Varberg, a coastal city south of Gothenburg, built
what may be the world’s most stunning water tower. Cast in
stark concrete and perched atop a small hill, the water tower
has the unusual form of a long and narrow rectangle propped
up on nine slender pillars. Scalloped along its lengths with
subtle curves that recall waves of the nearby coast, the water
tower is a radical departure from the bulbous and cylindrical
tanks found in cities around the world.

[Photo: Anna Kristinsddttir/@annakristinz/courtesy White
Arkitekter]

Designed by the Scandinavian architecture firm White Ar-
kitekter, the tower for Varberg has reinvented the water
tower typology in the face of new demands and through new
technology.

The tower has been operational since late 2024, but its de-
sign dates back to 2018, shortly after the city’s water system
malfunctioned. The city and the water utility had calculated
that the existing water tower had a capacity far below the
city’s need, so they commissioned the construction of a new
facility with five times the volume, more than 2.5 million gal-
lons. “They also saw the potential of the site they chose,
which was very close to the highway, for creating a landmark
structure could really signal the town’s position,” says White
Arkitekter’s Per Hultcrantz, the project’s lead architect. “They
could have just went with a regular water tower, but they
decided to create an architectural competition.”

The competition’s design brief called for much more than a
simple utilitarian structure. Hultcrantz says the stipulations
included the expected water capacity and safety considera-
tions, but also that the new tower should become a landmark,
communicating creativity, slenderness, comfort, and
strength.
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[Photo: Anna Kristinsdéttir/@annakristinz/courtesy White
Arkitekter]

[Photo: Anna Kristinsddttir/@annakristinz/courtesy White
Arkitekter]

Hydrology and water pressure dictate many of the parame-
ters of a water tower’s design, which is why many (but not
all) appear to be lollipops, large bulbs of steel or concrete
stacked on a spindle. Hultcrantz says the proposed site of
Varberg’s new tower and its required capacity and pressure
meant that its tank would have to be about 26 feet in height.
Following a conventional water tower design approach would
have resulted in what Hultcrantz calls a wide and flat puck.
“We didn't really like that shape,” he says. “"We decided after
two days of sketching that a long, stretched out design was
the right way to go.”

Now, six years later, that design is a functioning piece of ur-
ban infrastructure, as well as a new calling card for the city.
Easily visible from both residential areas in town and from a
major highway running alongside the city, the ribbonlike
spectacle stretches 615 feet long and is only 30 feet wide.

It also runs directly over a small gravel road that leads to a
popular hiking area on a cliff overlooking the sea. In line with
the competition’s brief, Hultcrantz says the design of the
tower was slightly rotated to maintain that view and its public
access, hulking like a grand gateway. “It’s a nice thought that
you can combine this important civic function with the also
equally important recreational function,” he says. *“When you
walk up the gravel road there, the portal motif is colossal.
But I feel it’s a good kind of colossal.”

WY1

[Photo: Anna Kristinsddttir/@annakristinz/courtesy White
Arkitekter]

[Photo: Anna Kristinsdottir/@annakristinz/courtesy White
Arkitekter]

The tower in Varberg is also proof that water tower typology
can continue to evolve. Hultcrantz says Sweden’s water
tower history dates back to the late 1800s, when the first
water storage facilities were built out of brick and stone, like
oversize barrels or the turrets of ancient castles. These stood
for more than 150 years before upgrades were needed. Post-
war population growth in the 1950s and ‘60s led to increased
demand for backup water supplies across Sweden, and the
increasing availability of materials like steel and concrete
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spurred new structural forms. “A lot of Swedish water towers
are from the ‘60s and they all look kind of like UFOs or mush-
rooms,” Hultcrantz says.

Population growth is again leading cities across Sweden, in-
cluding Varberg, to invest in new water storage. “I think
we're in the third water tower boom right now,” Hultcrantz
says. In addition to Varberg, Hultcrantz says other cities are
launching their own design competitions for new water tow-
ers.

The UFOs and mushrooms may eventually fade from the
landscape. Advanced design tools and hydrological modeling
software are now making it possible for the design of these
water towers to take inventive new forms. One new water
tower, built in the city of Helsingborg, is shaped like a large
floating ring. The Stockholm suburb of Hemmesta recently
announced a sculptural vaulted tower as the winner of its own
water tower design competition. The rectangular form in Var-
berg, it seems, may be one of a variety of new shapes to
define the water towers of the future. “The whole water tower
know-how is being rebuilt from the foundation again,” Hult-
crantz says.

(Nate Berg / FASTVOMPANY, 01-07-2025 https://www.fast-
company.com/91254456/sweden-just-turned-the-humble-
water-tower-into-art)
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To oniTi oto Aog AvTieAeg Nou n PWTIG NEPACE
ka1 8ev akoUupnnoe — Ta nupipayxa uAika kai To
OX€ESIAOTIKO HUOCTIKO NOU TO £0WO0E

EkTOG anod 1o nupipayo TouBAo kai Ta T{apia uwnAng
avToxnG, «kA&13i>» anodeiXOnke o OXESIAOHOG TNG OKEMNG

Mia avdptnon Tou apyiTéktova Greg Chasen orta social
media anokaAuwye pia and TIG NOAAEG HIKPEG IGTOPIEG Nou €-
@epav xapodyela péoa oTov Bprvo yia {wEG Kal NepIoUTies anod
Tnv nuUpivn Aaidana ota npodaoTia Tou Aog AvTIeAEG.

O apxITéEKTOVAG avéBace pwToypaPiec ano €va oniti oTnv ne-
pioxn Tou NMaAio€ivrg To onoio oxediaoce o idiog, ypdeovTag:
«MpayHaTika, 8sv undapyxouv Adyia — anAwg Hia napd-
oTacn TPOHOU. MepIKEG ANO TIG OXEDIAOTIKEG ENIAOYEG
nou kavape €dw, Bondnoav. 'HuHaoTav OH®WG Kal NoAu
TUXEPOI».

g chasen X
AY DL husenney - AnohouBrote

No words really - just a horror show, Some of the design
choices we made here helped. But we were also very
lucky.

1213 ;- 10 law 2025 ®

https://x.com/ChasenGreg/status/1877478755091767732/
photo/1

'Onw¢ avapepel o Chasen, To «JUCTIKO» NouU YAITWOE TNV no-
AUTEAN KaTolkia gival To e§wTepIkd UAIKO TNV €névducong nou
dev €ival TinoTa aAAo and éva €idog nupdTouBAou aAAd oyl
Hovo.

«Agv UNApxouv agpaywyoi f papkileg kalr Ta napadupa eivai
ano nupigaxo yuaAi upnAng avroxng. EUTuXwG nou unnpxe
Kal Aiyo NepIOCOTEPOG XWPOG anod TaA YEITOVIKA OniTia».

Eniong, oUp®Wva Pe Tov apxITEKTOvVA TOU oniTioU, £va akoua
€EQIPETIKA ONUAVTIKO OTOIXEIO TNG NUPAVTOXNG TOU KTIOUATOG
gival o oxedIaopOG TNG KEPAPOOKENNG XWPIG KEVA OTOUG MNpo-
BoAoug: «O1 papkileg gival o nio adlvapog Kpikog 0Tav npo-
KEITal yia eWTIA. Ta oniTia Ynopei va €Xouv KEPAPOOKEMEC
“nupipaxeg”, aAAd av ol papkileg eival eKTEBEINEVEG, N KAUTN
oTaxTn JMnopei eUKoAa va pnel KaTw ano Tn oTéyn Kal va ava-
Wel To XWPO TNG go®iTag. O1 nepioodTePOI EpYOAGol TalyKOU-
velovTal To oQpAyIoua oTIC JapkKileg, KATI nou Ba an€Tpene
TNV Taxeia eEGnAwaon Twv nupkaylwv» Aéel, aveBalovrag Kal
€va OXETIKO OXEDIO.
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«'ExeTe pia kabapr nepipeTpo: kapia BAAOTNON, EKTOG and Tig
CapvTIVIEPEG. 'EXETE NPoBAEWEI NuUpigaxn opopr Kal napakay-
NTAPIOUG. 'EXETE TOiX0 avTIOTRPIENG and nupipaxa TouBAa kai
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koviapa. 'OAa auTa sival KaAég diaoPalioslg KaTa TG nupka-
yiag. Asv nTav kaBolou BEpa TUXNG», OXOAIGlel Evag aAAog
XPNoTng, kai To BERaio sival 6T geTa TNV BIBAIKN KATAGTPOPN,
0 TPOMOG KATAOKEUNG TWV KAToIKIWV Ba aAAa&el npoBAEnovTag
TO €vOEXOMEVO HiaG oapwTIKNG NUPKAYIAG.

(Newsroom / NEWSBEAST, 11-01-2025 https://www.news-
beast.gr/world/arthro/11987395/to-spiti-sto-los-antzeles-
pou-i-fotia-perase-kai-den-akoubise-ta-pyrimacha-ylika-kai-
to-schediastiko-mystiko-pou-to-esose)
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Forensic Engineering for

. Structural Failures -

FORENSIC ENGINEERING FOR Technical Report

STRUCTURAL FAILURES

SR PIARC Technical Committee /
2020-2023 4.2 Bridges

When a bridge collapse occurs, en-
gineers investigate the cause of
collapse to identify how design,
materials, workmanship, and/or overloading affected struct-
ural performance. In this meaning, forensic engineering plays
an important role in improving the safety of bridges. En-
gineers learn from the results of forensic engineering investi-
gations and make improvements to the requirements of de-
sign, construction, and maintenance in order to prevent these
tragedies from reoccurring.

As a result, there is interest in how these tragedies are in-
vestigated and how lessons learned are identified and im-
plemented. The engineers investigating these failures gene-
rally have two primary objectives, (1) determine the probable
cause of the failure with a high level of confidence, and (2)
clearly communicate that cause so that it is well understood
by both the well-informed and non-technical audiences.

The objectives of this report were to provide guidance to
practicing bridge engineers on the elements that make up
and the factors that influence a competent forensic investi-
gation, and on how lessons learned from a forensic investi-
gation are identified and communicated. It is TC 4.2's ex-
pectation that this report will be used to as a reference for
experienced engineers, and as an introduction to forensic
engineering for a bridge engineer who has yet to participate
or conduct a failure investigation.

One overarching conclusion from the information collected
was that bridge failure is rare, and the circumstances asso-
ciated with bridge failures are too diverse to make possible
the establishment of a detailed formal process.

Recommendations were drawn from the findings and conclu-
sions of the report. Bridge owners are recommended to
maintain a comprehensive file of information on each bridge
(bridge file) in their inventory, establish and maintain a
centralized database of those bridge files, and to regularly
archive and communicate the results of forensic engineering
investigations. Understanding the broader value of the in-
formation collected, it was recommended to PIARC to
continue to collect and share case studies of failure investi-
gations.

(PIARC Ref.: 2023R18EN, 2023)
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IGS NEWSLETTER - January 2025

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

e Gear Up for an Exciting Year of Discovery... with the IGS’s
2025 global geosynthetics conference programme! Save
these dates, and register now to save your space... READ
MORE

e Giroud Lecturer Named As Dr. Jie Han READ MORE

e Don’t Miss GeoAsia8 Papers Deadline - And More!
REGISTER; READ MORE

e Could You Host EuroGeo9? READ MORE

e In Case You Missed It: Holiday Message From The IGS
President READ MORE

e Greek Chapter Hosts Inaugural Educate the Educators
Event READ MORE

e IGS Romania Conference Returns After 18-year Absence
READ MORE

e Geosynthetics Research Center Stage At China Confer-
ence READ MORE

e IGS Expertise Shared At South America Chapter Events
READ MORE

e Businesses - Share Your Sustainability Success Stories
READ MORE, SUBMIT HERE

e Upcoming Events
— Geotechnical Frontiers Conference REGISTER, READ

MORE
— IV Romanian Conference on Geosynthetics (GeoSint
2025) READ MORE
— GeoAsia 8 www.geoasia8.org
— EuroGeo 8 www.eurogeo8.org
— 13th International Conference on Geosynthetics
e Calendar of Events

@

Supersized Piles

l.’ =

Highlights of the Jan/Feb Issue

Executive Director Update: A Year of Celebrations Awaits

Cover Story — Construction and Testing of Very Large Di-
ameter Drilled Shafts for Abernethy Bridge

Happy Birthday T-Value Method

Experience-Based Design to Stabilize Cardinal Hill Slope

Load Testing for Acceptance of Shafts With Questionable In-
tegrity: Case Studies

A Look Back: Fellenius Releases Wave Equation

Member Profile: Jewels Stover’s Unigue Climb to the Summit

Foundations for a Sustainable Future: Grout Spoil Desanding
and Recycling During Screw Injection Pile Installation

Risk Corner: Considerations for Risk Management in Under-
ground Projects
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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

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

Nikog KAHMHZ, Ap. MoAimikdg Mnxavikdg, Kadnyntrg Tufipa MoAimkov Mnxavikwv, MoAUTEXVIK
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, AvanAnpwThg Kadnynthig ZxoAn
MeTaAAgIoAOYwV - MeTaAAoupywv Mnxavikwv EMIM
izevgolis@metal.ntua.gr

Tacog ANASTAZIAAHZ, Ap. MoAITIKOG Mnxavikog, Kadnyntig Tunua MoAImik®v Mnxavik®v ApigTo-
TeAeiou MavenigTnpiou ©gooalovikng
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, MoAImikdg Mnxavikog, XAPHS M. AAMAPHSE KAI SYNEPIATES IKE
h.lamaris@lamaris.gr
MNpddpopog WAPPOMOYAOZ, Ap. MoAITIKOG MNXavikog
prod@central.ntua.gr
Ekd0OTNG Xpnotog TZATZANI®OS, Ap. MoAITikdg 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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