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APOPA

Mep100OTEPEG 01 KATOAIOONOEIG TNV TEAEUTAIA
dekasTia ornv EAAGda

Nnopyog AiaAiog

H x0€eo1vi) 0Tn ZakuvBo avadeikvuel Eéva enNISEIVOUPEVO
npoBAnua - Euputavia, opsiviy ®ecoalia, Hneipog,
HAeia, Axaia kai EGBola, ol NEPIOXEG HE Ta HEYAAUTEPa
npoBAnuara

NAwTa péoa gpsuvolV yia TUXOV ayVOOUHEVOUG oTn diaonun
napaAia Naudaylo TnG ZakUvBou, PUETA TAV KaToAioBnaon
Bpaxwv nou onueIwdnke ekei oTic 13 SentepPpiou 2018.
[AME]

«ZUuvayepuo» OTOV  KPATIKO PNXAVIOUO MPOKAAECE N
Katantwon Bpaxwv otov kOAMo Tou Nauayiou atn Zakuveo,
X0e¢ To npwi. NapoT dev unnp&av TpaupaTioyoi, n npocpacn
otn diaonun napalia anayopelBNKE MpPoowpIvda, EVM
{nTBNKe €AEYXOC TNG EMIOKEWINOTNTAG OTOV KOAMO, WOTE Ol
Aoudpevol va unv nAnoialouv Ta npav. To XBeoivo
nepIoTaTIkKO —To onoio ouvdedTaV PE GEIONIKN dOVNON— PEPVEI
OTO MPOOKAVIO TO €upuTEPO MnPOBAnua TG alv&nong Twv
KaToAIoBNoEwWYV, TO OMoio OUVAEETAl APeoa PE TNV al&non Twv
BpoxonTWoewy, Gpa Kal TNV KAIJaTikn aAiayn.

H anokOoAAnon Bpaxwv oTa npavr Tou KOAMou (OXI oTAV akTr)
onueIwOnKe €neita anod osiopik ddovnon 5,4 Pixtep, ME
€NikevTpo avapeoa ortn ZakuvBo kai otnv Kegpalovid. To
Alpevapxeio  ZakUvBou anaydpsuce npoAnnTikKA TNV
anoBifacn  €NIOKENTWV  OTNV  4KTR, €&v® apyoTepa
npayuparonoinénke ouokewn TnGg Enmimponng ToupioTikAg
A&lonoinong kai Mpootaciag Tou Nauayiou Tng ZakUvOou.
KaTta tn d1apKeIa TnNG anopacioTnke va yivel ek veéou oloTaon
yla auoTnpo €AeyX0 TNG NPOORACNG TWV ENICKENTWV HOVO OTIG
EMTPENOUEVEG (WVEG, WE NApAAAnAn Trpnon Tou avwTaTou
aplBPoU ENICKENTWY, WOTE Ol AOUOMEVOI va pnv nAnaialouv
oTa npavr Tou kKOAnou.

Ta oToixeia Tng EArME

To nepioTaTikd oUVENEDE e Tn dnuocionoinon oToixeiwv and
TNV EAANVIKN Apxn FewAoyikwv Kal MeTAAAEUTIKOV Epguvmv
EAIME (npwnv IFME) oxeTikd e Ta KAaToAloONTIKA ¢aivopeva
oTn XWPAa pag Tnv TeheuTaia dieTia. SUPPWva, Aoinov, Ye Ta
deATia kaToAioBnoewv nou €kdidel n EAFME yia kaBe xpovia:

e To 2021 kataypdepnkav 189 ocoBapd kaToAiobnTika
Qaivopeva. H TMepipépeia  Autikng EAANGdag  enAnyn
nepIoooTeEpPO  and  katoAiodnoeig (nocootd 35,45%) kai
akohouBouv o1 Mepipepeieg Hneipou (15,34%), ©Oecoaliag
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(13,76%), Ioviwv Nnowv (10,58%) kai NoTiou Alyaiou
(8,99%), ev® OUYKPITIKA AlyOTEpa (aivOPeva onueimdnkav
oTig Nepipepeieg Kpnmng (5,82%), tepeag EANAdag (4,23%)
kal NeAonovvrioou (2,65%) kal NoAU HIKPOTEPOG apIBUOG OTIG
UnOAOINEG NEPIPEPEIEG TNG XWPAG.

e To 2020 kataypagnkav 312 coBapd kaToAlodnTiKa
Paivopeva. H nepipépeia nou enAnyn NepioodTEPO €ival auTn
NG ©Oeooaliag, nNou OUYKevTpwvel To 62,82% Twv
KATAYEYPAUMEVWY  KATOAIOBAOEWY, €v® dakoAouBolUv ol
Mepipépeieg Kevtpikng Makedoviag pe 11,54%, STepedg
EAAGDag pe 7,69% kal Hneipou pe 5,77%.

e OQOcov agopd Tnv TeAeutaia nevraeria, TO 2018
karaypagnkav 343 katoAioBroeig, To 2019 326, To 2020
312, To 2021 189, kai epeTOG, ANd TNV apyrn TnG Xpovidg, 73
nepioTaTikd.

«[evikOTEpa, TNV TeAeuTaia deskaeTia napatnpeital al&non
TWV KATOAIGONTIK®V QAIVOUEVWY, Mou anodidsral oTtnv
£VTaOnN TWV KaIpIKOV (AIVOUEVWYV AOYw® METABOAAG Tou
KAigaTog» Agel 0 K. AlovUong MkouTtng, YeVIkOg dIEUBUVTAG TNG
EAFME. «OI nepIoXEC OTIC OMOIEG CUNPBAIVOUV MEPICOOTEPEG
KATOAIOBAOEIG €ival EKEIVEC ONOU 0Ol YEWAOYIKEG CUVONKEG TIG
dieukoAUvouv: n EupuTavia, n opsivr) ©@scoalia, n Hneipog, n
HAeia, n Axaia kar n EUBoia. =tnv HAeia kar Tnv EUBoia ol
KATOAIOBAOEIC £XOUV €MNPeacTei KAl anod TIG MEYAAEG
nupKaylég, Mou KaTeoTpewav Tn PBAACTNON, YEYOVOG Mou
odrynos oTadiaka otn XaAdpwon Twv dapwv. Asv Aginouy,
BéBala, oI NEPINTWOEIC OTIG OMNOIEC TA KATOAIGONTIKA
(paivopeva au&avovral eEaitiag avepwnoyevov
napeuBacewvs.

«O1 coBapOTEPEG KATOAGOATEIG PETOG £XOUV ONMEIWBE aTnV
AiITwAoakapvavia, €nsita and €vToveg BPOXONTWOEIG OTA TEAN
TNG Nponyoupevng xpoviag», €&nyei o k. Nikog NikoAdou,
O1euBuVTAG Tou TUNKATOG TeEXVIKNAG MewAoyiag Tng EAFME. «Qg
anoTeAeoua, NMOAAEG naAIeg KaToAIoONoEIg
enavevepyonoindnkav, evw €ekONAwONKAv VEEG Ot MOAAA
XwpIla Twv Afpwv Aypiviou kal NaunakTiag.
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O1 ZnuIEG oTnV neploxn €ival NOAAEG, TO0O aTo 0dIKO JiKTUO,
TO onoio €ival NnaAid, 600 kai o€ onNiTId. Z€ NOAAEG NEPINTWAEIG
0a npénel va yivouv €IBIKEG WEAETEG yid Tnv KaATedAPION
omimiov, Tn O1avolEn JpOPwWV Kal TNV KATAOKEUR VEWV
TEXVIKOV €pywV. ApKei va oag nw OTI MoAAoi enapyiakoi
dpopol avapeoa otnv EupuTtavia kal otnv opeiviy NaunakTia
€ival akopn KAEIOTOI».

N'vwoTo PAIvVOHEVO

Ocov a@gopd TNV KATantwon PBpaxwv oTov KOAMO Tou
Nauayiou oTn ZakuvBo, NpoKeITal yia €va pdivOUEVO YVWaTO.
«01 TeAeuTaieg NTwOEIG Bpaxwyv eixav yivel To 2018. Eixape
nPayuaTonoincel auToywia Kal MpoTeivape va anayopeuBei
EVTEAWG OXI MOVO n npdcoPacn otnv napalia, aAAd kai n
NPOCEyYYION 0€ anooTaon PIKpOTEPN Twv 25 PETPWV ano Tnv
akToypappn», Aéel o K. NikoAdou. «Oi Adyol gival noAhoi: Ta
neTpouaTa  ekei, Aeukoi aoBeoToAiBol, €ivar  évTova
KATAKEPHATIOUEVA, ME HEYAAEG KAiOEIG. 3Ta npavn &xouv
dnuioupynodei UNOOKAPEG e€aitiag naiaioTepwv
KatantTwoswv. EmmnAéov, Aoyw Tng didBpwong and Tn
6alacoa, TIC BPOXONTWOEIC Kal Tn OEIOWIKA dpacTnpldTnTa
UNapxouv HeydAa KOMMATIA £TOINA  va  anokoAAnBouv.
ZNnTAoauE va anokA&IoTei kal n BaAdcaoia neploxn, Kabwg pia
KaToAioBnon otn 64aAacca Jnopel va MNPOKAAECEl €VTOVO
KUMATIONO Kal va aneiAnoegl TOUG KOAUMBNTEG».

To TuNAMa Texvikng FewAoyiag Tng EAFME €xel dnuioupynael
Tnv Opada Apeong MapEuBaong, n onoia evepyonolgiTal €NeiTa
ano coPBapd kaToAlgdnTIKG Qaivoueva, JeEyAAoug oeIgpoUg i
AAAEG QUOIKEG KATAOTPOPEG PE YEWAOYIKRA aiTioAoyia. And To
2016, n opada kaAUMTeEl Kal TIC AVAYKEG TnG [evikng
pappateiag NoAmkng NpooTaaiag, YetapaivovTag Aueoa oTig
NANYEIOEG NEPIOXEG YIA EKTIUNON TNG €MIKIVOUVOTNTAG KAl
napoxn odnyi®v Npog Toug apuodioug PopPEiG.

(H KAGHMEPINHA, 09.09.2022,
https://www.kathimerini.gr/society/562034242/perissoteres
-oi-katolisthiseis-tin-teleytaia-dekaetia-stin-ellada/)
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Assessing the Deterioration of Ageing Infra-
structure Earthworks

The ACHILLES Heel in Long, Linear Transport Net-
works

Kevin M. Briggs, Tom A. Dijkstra, and Stephanie
Glendinning

Earthworks (embankments and cuts) are a major component
of the physical infrastructure required to deliver critical
transport and energy services over long distances. In the
U.K., thousands of miles of earthworks support the strategic
road and railway networks. This transport infrastructure in-
cludes some of the oldest railway earthworks in the world
(c.1830s), many of which are cuts in high-plasticity clays and
at various stages of deterioration. Some of this infrastructure
is beyond the limit of the intended (or notional) design life
and therefore requires targeted maintenance and renewal to
maintain a safe and serviceable condition.

[ (Reliable 0

High

(a) High-speed railway carthworks (constructed 2000s)
(b) Highway earthworks (constructed from 1960s)
(¢) Old railway earthworks (constructed from 1830s)

Stability

Bedding-in

(b)

Low
O

(c)

Earthwork Age

The cost of an earthwork failure is high and can act as an
"Achilles’ heel" to disrupt or disable traffic flow on a linear
transport corridor. Earthwork slope failures are closely asso-
ciated with seasonal weather events, such as prolonged win-
ter rainfall and the resulting hydrological changes within the
earthworks. Proactive, well-informed maintenance can signif-
icantly reduce the number of earthwork failures and the re-
sulting long-term costs incurred by infrastructure owners. For
example, emergency repairs of railway earthworks cost 10
times more than planned works, which in turn cost 10 times
more than regular maintenance.

Over the past 20 years, a series of U.K. government-funded
research projects (BIONICS, CLIFFS, FUTURENET, iSMART)
have enabled collaboration between partner universities to
explore the long-term deterioration of earthworks con-
structed in or from clay materials. These projects have in-
cluded the instrumentation and monitoring of earthworks,
numerical simulations of earthwork stability and material
testing under laboratory-controlled conditions.

For the most recent research programme, ACHILLES brings

together geotechnical engineers and statisticians to advance
our understanding of earthwork deterioration processes and
produce validated models that consider the time to failure for
a route or network of earthworks.

Performance Curves

An inverted "bathtub" curve can be used to describe the de-
teriorating safety and serviceability of earthworks over their
lifetime. This shows a measure of performance (e.g., slope
movement, slope stability, or maintenance cost) of a single
earthwork or multiple earthworks that form a transport route
or network. Figure 1 shows a conceptual illustration of the
changing stability of an earthwork over time. The curve
shows that as an earthwork ages, it moves through stages of
increased stability (e.g., the bedding-in stage), followed by
consistent stability (e.g., the reliable stage), before reducing
stability (e.g., the deterioration stage), and then stability be-
low an acceptable threshold (e.g., the unreliable stage).

In the U.K. today, earthworks can be found at each stage of
the curve. For example, new earthworks for the high-speed
HS1 and HS2 railways are bedding-in, while older highways
earthworks constructed in the 1960s are mostly at the relia-
ble or deteriorating stages of stability. Most railway earth-
works were constructed between 1830 and 1900, so their
current stability can range from the reliable, to deteriorating,
to unreliable stages. The cost of managing and maintaining
these deteriorating and unreliable earthworks gradually in-
creases as the frequency of maintenance activities increases,
as does the likelihood of failures requiring emergency repairs.

Many earthworks in the U.K. and around the world will ap-
proach the deteriorating and unreliable stages in the next 50
years. Research in collaboration with infrastructure owners
and their consultants is being used to understand the drivers
of long-term earthwork deterioration. This research will in-
form infrastructure investment and identify the most at-risk
earthworks for targeted maintenance and repair.

Full-scale Trial Flood Defence
Farinwericype. | Ralteey Emoaniment Hlomey et
1887 1997

Date of

T 2005 2009

5.5 8.0 6.0 30
125 135 12 13t01:25

Clay fill derived from Clay fll derived from Clay fill derived from
high-plasticity clay High-plasticity clay p y clay p o

2006-2011 2002-present 2007-present 2021-present

Smethurst et al, 2015 Smethurst et al, 2006 Hughes et al., 2009 N/A

(V:H)

Table 1, A summary of the ACHILLES field monitoring sites.

Long-term Field Monitoring Sites

It can be difficult to obtain long-term monitoring data from
highway and railway earthworks that include repeated, sea-
sonal weather cycles and the associated hydrological changes
that drive deterioration. A key asset of the project is the num-
ber of fully instrumented earthworks that have been man-
aged by the project team over many years with funding from
successive research grants. The sites include a highway cut,
a railway embankment, a flood-defence embankment, and a
purpose-built, full-scale trial embankment with sections rep-
resentative of both highway and railway slopes (Table 1).

These instrumented sites act as full-scale trials to compare
the results of small-scale laboratory experiments with the be-
haviour of real earthworks. More critically, the instrumented
sites provide validation datasets of up to 20 years for numer-
ical simulations of earthwork deterioration. These simulations
consider both historical weather conditions and forecasts of
long-term behaviour. The instrumented sites provide key ob-
servations of earthwork geometry, material properties, and
response to seasonal weather cycles that inform the subse-
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quent simulations and statistical analyses developed by the
project team.

Emergency repairs of railway earthworks cost

10 times more than planned works, which in

turn cost 10 times more than regular mainte-
nance.

Forecasting the Deterioration of a Clay Cut

Geotechnical engineers are well aware that the stability of cut
slopes in overconsolidated clays reduces over decades, as
pore-water pressures equilibrate. However, it has been diffi-
cult to quantify the long-term influence of strain softening on
the reduced stability of cut slopes driven by repeated,
weather-induced pore-water pressure cycles.

To assess the influence of these factors, numerical simula-
tions were used to examine and forecast the hydrology, dis-
placement, and stability of an instrumented highway cut
slope (Table 1) in a high-plasticity clay (i.e., PI > 30 percent).
The simulations were validated against the slope’s response
to nearly 20 years of historic weather and were used to fore-
cast its response to future weather conditions over a 90-year
period. The simulations showed that seasonally driven pore-
water pressure cycles drove ratcheting displacements and
strain-softening in the cut slope over extended periods (Fig-
ure 2). The ratcheting displacements were particularly large
following periods of wet winter weather. The simulations
showed both a permanent reduction in shear strength due to
ratcheting-induced strain-softening, and a temporary reduc-
tion in shear strength due to pore-water pressure changes
(Figure 3). This explains the observation that many high-
plasticity clay cuts can fail under wet winter conditions that
are less onerous than in the past, when the slope remained
stable.

2 Surface Displacement: Mid-slope

Mid-slope displacement
Wet period 2007 - 2009
/

Mid-slope displacement:
Wet period 2015 -2018

Vertical Displacement (mm)

Deterioration Magnitude (-]

Forecasting the Deterioration of a Network of Cuts

Considerable computation time (days) is required to simulate
the stability of a cut slope over many seasonal cycles. This is
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additionally difficult to complete for a range of slope geome-
tries and material parameters that might be representative
of cut slopes along a transport route or network.

A statistical emulator was used to make time to failure pre-
dictions for slopes with 900 combinations of five slope geom-
etries and material parameters. These parameters were the
slope height, slope angle, soil cohesion, soil friction angle,
and soil permeability. A Latin hypercube design was used to
investigate the influence of these five parameters on the time
to failure, while running a minimal number of numerical sim-
ulations. The emulator used training data from 76 numerical
simulations (Figure 4). This reduced the computation time to
hours, from the decades that would be required to run the
equivalent number of numerical simulations. The range of
slope heights and angles in the emulator was chosen to be
representative of those in a database of 1,432 high-plasticity
clay cut slopes on the Great Western Railway and the M4
motorway (highway), between London and Bristol, U.K.

The model outputs showed the time to failure for different
combinations of slope geometry, soil strength (cohesion, C,
and friction angle, F), and permeability (P). The analyses
showed that the time to failure was most sensitive to changes
in the slope angle. For the soil parameters shown in Figure 5,
the time to failure is consistent with documented cut slope
failures in London Clay (a high- plasticity clay). Plots such as
Figure 5 allow infrastructure owners and designers to esti-
mate the likely duration of reliable earthwork performance
and schedule proactive maintenance or replacement, where
previously this was not possible. The statistical models are
intuitive to use and consider simple predictors, but they're
underpinned by rigorous numerical simulations that have
been validated against long-term field monitoring data.

20
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Rapid Assessment of Earthwork Condition

Infrastructure owners must be able to assess the current con-
dition of their earthworks and detect the early stages of
earthwork deterioration. Condition assessment is conducted
during regular surveys, with instrumentation and warning
systems installed at problematic sites that are deteriorating
or becoming unreliable. Now they’re moving toward rapid,
above-surface deformation assessment of deteriorating
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earthworks using technologies such as LiDAR surveys, or In-
SAR (Interferometric Synthetic Aperture Radar) monitoring.

Within the ACHILLES team, a PRoactive Infrastructure Moni-
toring and Evaluation system, better known as PRIME, has
been developed to image subsurface moisture distribution (to
~10-m depth) using electrical resistivity tomography. This is
coupled with electrode displacement information showing
surface deformation. The system has been installed at the
long-term field monitoring sites (Table 1) and calibrated to
detect moisture content changes within the subsurface of an
earthwork, before they manifest as surface deformations and
earthwork deterioration. Such subsurface measurements,
coupled with an understanding of soil behaviour, can inform
infrastructure owners of the early stages of earthwork dete-
rioration and enable early, targeted maintenance or interven-
tions.

Extending the Reliable Lifespan of Earthworks

Outputs from the numerical simulations are being examined
by the project team’s industrial advisory group, to aid deci-
sion making for infrastructure owners. They have been used
to examine how the timing of slope remediation techniques
can impact the serviceable life of an earthwork. For example,
simulations of a high-plasticity cut showed that the installa-
tion of soil nails during the early stages of deterioration can
maintain the stability of the earthwork and significantly in-
crease the duration of reliable performance.

Embankments, Vegetation, and Climate Change ACHILLES
researchers have created tools to forecast the time to failure
of high-plasticity cuts located along the London-Bristol
transport corridor. These can be adapted to consider ageing
earthworks supporting transport networks in other locations
and climates, where the relevant in-situ data has been gath-
ered from monitoring sites.

Work is now continuing in ACHILLES to develop numerical
simulations and associated statistical models for scenarios in-
cluding (1) embankments, (2) earthworks constructed in in-
termediate plasticity clays, (3) earthworks with vegetation
cover, and (4) forecasts driven by climate change projec-
tions. This will take time as data are gathered from the field
monitoring sites, to then inform numerical simulations and
forecasts of earthwork condition across a route or network.

Key Findings

The performance of transport infrastructure earthworks
changes over their lifetime. Their performance is sensitive to
physical and environmental loading over repeated cycles and
long periods of time. Measures of earthwork performance can
include, but are not limited to, considerations of safety (e.g.,
slope stability), serviceability (e.g., slope displacement or
traffic surface deformation) or cost (e.g., the annual cost of
earthwork maintenance and repair). Outputs from the ACHIL-
LES research show that:

1. An understanding of deterioration processes in old (>100
years old) railway earthworks can be used to inform pre-
ventative maintenance and repair strategies for more
modern highway and railway earthworks that will transi-
tion from reliable to deteriorating performance over the
next 50 years.

2. Slope failures in deteriorated clay earthworks can occur
during periods of wet weather that are less onerous than
conditions during an earlier, reliable, stage of the earth-
work’s life. Field observations show that seasonal weather
changes drive long-term pore-water pressure cycles
within earthwork slopes. Simulations show that these can
induce ratcheting displacements and material strain-sof-
tening in high-plasticity clay slopes. In the short- to me-
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dium-term, slope failure can occur due to the post-con-
struction equilibration of pore-water pressures. Over time
periods greater than 25 years, strain-softening can per-
manently reduce the strength of an earthwork and in-
crease its susceptibility to failure during wet, winter
weather.

3. Statistical models informed by numerical simulations of
slope-scale deterioration can be used to forecast the time
to failure of a route or network of earthworks. This can
allow infrastructure owners and maintainers to reduce the
cost and disruption of failures by prioritising interventions
at targeted locations and at the optimal stage in the life-
time of an earthwork.

4. The life of an earthwork can be increased by detecting
subsurface moisture movement though regular surveys
or monitoring, and then intervening with remedial action
during the early stages of deterioration. Interventions at
the later stages of deterioration are likely to be more ex-
tensive, more costly, and less effective at extending the
life of an earthwork.

Geotechnical engineers are well aware that
the stability of cut slopes in over-consoli-
dated clays reduces over decades, as pore-
water pressures equilibrate. However, it has
been difficult to quantify the long-term influ-
ence of strain softening on the reduced sta-
bility of cut slopes driven by repeated,
weather-induced pore-water pressure cycles.

For further information on the ACHILLES programme, visit
achilles-grant.org.uk.

https://www.readgeo.com/geostrata/august septem-

ber 2022/MobilePagedArticle.action?articleld=1809521 #ar-
ticleld1809521
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Tunnel Failure Trends and Risk Management -
further thoughts

Patrick Bravery, Chair of the International Tunnelling
Insurance Group (ITIG) & Bill Newns, Director of No-
voconsult

The article on the Tunnel Failure Trends and Risk Manage-
ment published in the October/November issue of TJ trig-
gered an interesting discussion and exchange of views and
opinions between RULER Consult Directors, Spyros Konstan-
tis and Panos Spyridis; Patrick Bravery, Chair of the Interna-
tional Tunnelling Insurance Group (ITIG) and; Bill Newns, Di-
rector of Novoconsult. The discussion is published here to en-
sure that the correct messages are shared with the construc-
tion insurance market and to raise awareness of the subject
in the industry and within the ITA.

1) Patrick Bravery: I absolutely support your fundamental
messages around ground investigation, design checking,
construction supervision and robust risk management -
these are important messages to reinforce in the market.
Your paper helps to illustrate some broad patterns around
tunnel failures, although of course we must guard against
drawing simplistic conclusions from a data set that can never
truly represent a highly diverse and multi-facetted industry
sector.

However, I do have some questions on your analysis, the
data, i.e. to also include the cases that didn't have issues.
For example, Figure 2A shows that 27% of failure occur on
Metro projects yet I suspect this sector is the most common
in terms of number of projects/ length of tunnels built. Do
you have the data to normalise the findings in this way and
therefore offer a conclusion of the relative performance of the
four sectors (Road, Metro, Rail, Hydro)? Similarly Figure 2B
shows that 34% of failures occur on TBM projects yet this
method is probably the most common measured by number
and length of tunnels. Normalising the data should provide a
measure of the relative performance of each construction
method.

13% 14%

27%
34%

Deg
Crilland Blast

CeC
Cut and Cover

W licac W Meto W la Hydro L) IEM W DGR W CEC

Figure 2, Type (left} and excavation technique (right) of tunnel failures during constructian {Dallavalle, 2020)

Bill Newns: I agree the paper touches on important themes
of sharing lessons learned to improve risk management alt-
hough I share Patrick’s concerns about over-simplification. I
don’t agree that there is an ‘understanding deficit’ - we can
quite readily understand why something went wrong. Per-
haps a data deficit is a better way of putting it and I under-
stand that the ITA will be looking more closely into this -
noting commercial sensitivities and I think we can all agree
on that.

One gap in the paper for me is the acknowledgement that
risk management starts at the planning stage with the client
organisation. So many key decisions regarding risk manage-
ment happen during the planning and reference design stage
that are inherent by the time it comes to obtaining insurance,
i.e.., within the hierarchy of controls they can’t be eliminated.
This principle is reflected in ISO31000 and the ITIG code and
also the recent Health and Safety planning Guide issued by
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ITA WG5. This is perhaps a broader discussion on the ‘quality’
of the risks being brought to the insurance market and what
I understand was behind the first (and subsequent) ITIG doc-
uments.

Ruler Consult: In our analysis we only used the publicly
available data related to the recorded tunnel failure cases.
We did not normalize the findings with all the constructed
tunnels worldwide that did not have issues as this information
does not currently exist in a comprehensive database. In the
most relevant study provided by Spyridis and Proske (“Re-
vised Comparison of Tunnel Collapse Frequencies and Tunnel
Failure Probabilities” in press with the ASCE-ASME Journal of
Risk and Uncertainty in Engineering Systems), an estimate
was attempted for the total number of tunnels existing world-
wide. This included the average tunnel length in some coun-
tries from which the total kilometre of driven tunnels could
be roughly estimated, based for example on past construc-
tion industry trends and economic growth rates. However,
the confidence level would not be high enough to draw defi-
nite conclusions, given all the uncertainties and assumptions
involved. In addition, in the same study, there was no split
between the different tunnel uses in order to estimate the
relative performance of the four sectors during construction
(road, metro, rail and hydro), taking into account their re-
spective characteristics. We certainly agree that the contri-
bution of the ITA and its country members would significantly
assist in the direction of developing a comprehensive refer-
ence database. We would then be able to normalize the data
accordingly and provide a measure of the relative perfor-
mance of each construction method. Maybe a joint industry
effort with the insurance market would be necessary in order
to acquire consistent information of tunnels driven world-
wide, including tunnel use, length, diameter, construction
method, ground conditions, etc., but also the associated
losses and schedule delays of the recorded tunnel failures
and settled claims.

Such an action could cover the ‘data deficit’ issue. The ‘un-
derstanding deficit’ mentioned in the article, refers to the lack
of publicly available information of the failures. Individual
project stakeholders are of course well aware of what went
wrong in a tunnel failure, but given the commercial sensitiv-
ities involved and the potential reputational repercussions,
they show an increased reluctance in disseminating the root
causes and proposing actions and measures that could have
prevented the failure. Sharing lessons-learned does indeed
take place but usually in in-house forums or informal discus-
sions.

We agree that risk management must start at the very early
project stages where most of the critical decisions are taken
usually under conditions of uncertainty and it must be a con-
tinuous process throughout the project life cycle. Vital actions
can be taken from the conceptual stage to operation, in order
to mitigate, or even eliminate, construction failures and their
consequences. In this regard, it is fundamental that the pro-
ject owners and stakeholders cultivate a risk mind-set within
their organisations and collaborate with industry experts to
develop effective risk management frameworks for their pro-
jects.

2) Patrick Bravery: Figure 3 could be used to suggest that
Sandstone is the ‘riskiest’ tunnelling medium (accounting for
22% of all failures). I am sure that is not your conclusion!
Again, normalising the data for total humber of projects or
length of tunnel (broadly) in each ground would provide an
indication of the relative risk of different ground conditions
(although this analysis sits least comfortably with me, it is
too tempting to link failure to ground conditions when so
many other variables are at play).

Bill Newns: There is an old saying along the lines of ‘good
ground makes good contractors’... I agree with Patrick - this
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figure over-simplifies the risks of ground conditions and
moreover ground behaviour in relation to the tunnelling
method. Does the project have a well-crafted GBR and what
interaction occurred during the pre-tender phase in terms of
what the parties agreed in terms of risk management. It
would be interesting to see some metrics on the performance
of GBRs but I understand CIRIA is undertaking a study cur-
rently to update the classic CIRIA 79 edited by Sir Alan Muir
Wood.

= Sandstone

u Shale

= Maristone
Limestone

m Schist

| mGranite

| mChalk

m Gneiss

m Slate

m Metasediments

m Coal

= Mylonite

® Volcanics

u Other

Figure 3. Prevailing ground conditions in the tunnel failure

cases (Dallavalle, 2020)

Ruler Consult: The literature used to create the database
allowed recording the geological formation that was present
in the location where the tunnel failure occurred. Likewise,
due to the absence of the overall relevant information for all
the tunnels constructed worldwide without any issues, we
could not normalize the findings.

When in soil type formations (typical for low overburden),
failures are often due to the low geomechanical strength and
deformability characteristics of the unit. In rock type for-
mations (typical for higher overburden), the failures are usu-
ally to be attributed to the presence of weathered and weak
zones, faults and local disturbed zones, bands with entrapped
water under pressure, etc. From all the recorded cases, the
highest percentage occurred in sandstone. Of course, this
does not necessarily imply that tunnelling in sandstone has
by nature a higher risk profile; neither should we directly link
failure to ground conditions when so many other variables
can have a significant contribution to a failure scenario. Until
further data emerge, it could however be treated as motive
for higher risk awareness when tunnelling through sandstone
or similar geological formations.

We fully agree that the presence of a well-crafted GBR is es-
sential to optimise contractual risk allocation practices, which
is its principal purpose. GBRs definitely reinforce awareness
among the key project stakeholders in the risk analysis, mit-
igation and control process, yet in some cases, they may fail
to capture and baseline hydrogeological conditions leading to
significant technical risks. One approach to reduce the risk
profile of the project during tunnel construction could be that
the GBR is subject to a controlled update and re-baseline as
the real hydrogeological conditions are gradually revealed,
following a rigorous risk based, but rather commercially cum-
bersome and complicated, change management process.

3) Patrick Bravery: The area of biggest interest to me is
Figure 4, linking tunnel diameter to number of failures. I
strongly suspect that the number of large TBMs (>13m di-
ameter) is orders of magnitude below those in the 5 to 8m
range and therefore the number of issues with large ma-
chines, as a proportion of the total in the ground, is hugely
higher? It would be particularly helpful to normalise the data
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in this respect. Large diameter machines (or large face area
tunnels) are pushing the boundaries of technology and chal-
lenging the fundamentals of physics (gravity, stress, pres-
sure, force, torque etc) and therefore represent a higher in-
herent risk. The challenge is whether the risk mitigation you
discuss in your paper can control these risks to an acceptable
level. Recent loss experience on larger tunnels would suggest
that more needs to be done here.

67 7
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Figure 4 Number of tunnel failures per diameter range for different excavation methods

Bill Newns: I don't think there is enough data to draw any
sensible conclusion yet, but I agree it would be useful to nor-
malise the data as suggested. Whilst there is a general trend
for larger machines in more extreme conditions and this is
‘pushing the boundaries’, the risk factors remain characteri-
sation of geotechnical (and groundwater pressure) variabil-
ity, machine design and machine operation and prepared-
ness.

Ruler Consult: The data plot associating TBM diameters and
tunnel failures frequency suggest that the number of TBM
failures decreases with increasing diameter. This is most
probably due to the fact that there is a fewer number of larger
diameter TBMs operating worldwide in comparison to smaller
diameters. We also pointed out that the larger the diameter,
the higher the probability of face instabilities due to the big-
ger exposed face area and possibly due to mixed face condi-
tions. It was emphasized that due to the much wider publicity
that the large diameter TBMs are attracting and the higher
financial and reputational consequences in case of a failure,
these larger diameter machines may often receive higher at-
tention in terms of risk management. Of course, this does not
advocate that the larger diameter TBMs will be safer com-
pared to the smaller diameter machines and a suitable level
of attention should be devoted to these challenging and very
often innovative cases.

4) Patrick Bravery: My final question relates to other
sources of loss. While failure from collapse remains a major
risk to any tunnelling project, our data clearly identifies water
as by far the biggest source of loss activity and interestingly,
and perhaps unexpectedly, water from external sources, i.e.
rainfall run-off and flood. Does your data include any such
events? I wonder if this observation is shared by others and
how well this exposure is considered by the tunnelling com-
munity.

Bill Newns: I agree flood risks require detailed assessment.
Defining what should be considered given climate change, is
an interesting area of risk as the return periods get re-defined
with more frequent extreme weather. For coastal works there
is also the potential for storm surges and in seismically active
countries, tsunamis.

Figure 6 highlights the dominant role of fire in terms of fatal-
ities in operation. What about construction? The failure of fit-
out elements is also presented as a significant source of fa-
talities. Be useful to know how many incidents are included

ZeAida 9



in that figure and what time after opening the incidents oc-
curred. Are these or should these be addressed with inspec-
tion or maintenance? Refurbishing and re-purposing of tunnel
assets is becoming more prominent - given its usually
cheaper to upgrade a tunnel rather than build a new one (not
necessarily less risk, do you have to keep it live and what
condition is it in?) so it’s happening more frequently and with
increasing complexity and scale.

H FIR ERQ W OSF CRW B FT W OTH

W FIR FIT W OSF

FIR - Fire ERQ - Earthquake OSF - Overstressing Support Failure
CRW - Crown Wedge Failure FIT - FitOut  OTH - Other

Figure 6. Failure types (left) and fatal incidents

(right) during tunnel operation (Dallavalle, 2020)

To normalise the damage of operational tunnels from earth-
quakes with damage to all other adjacent buildings and in-
frastructure might be useful as there are many examples
where tunnels have demonstrated their relative resilience.
Such evidence supports the idea that they should be part of
any lifeline infrastructure planning as a result - worthy of the
additional capital investment of tunnelling in seismically ac-
tive areas.

With reference to Figure 8 I would observe we still tend to
focus on the tunnel excavations and the civil works but still
underestimate the complexity of the fit-out for the end use
with consequent potential for delay.

Ruler Consult: The presented data do not distinguish cases
where the source of loss was ingress of external water, such
as rainfall run-off and flood. We have recorded cases with
notable water ingress, but these are related to a local failure
or a generalized collapse at or close to the face area. The
point raised in relation to losses attributed to water ingress
from external sources is very important and is increasingly
attracting the attention of tunnel project stakeholders, which
we have also experienced.

With regards to the failure of fit out elements during the tun-
nel operation, such cases were only partially considered in
the present analysis, since catastrophic events are scarce.
We fully agree that further inspection and maintenance ef-
forts should be focused on fit-outs to avoid catastrophic fail-
ures as well as interruptions of tunnel operation. A previous
paper issued by Prof. Spyridis has discussed the topic of fix-
ings in tunnels (Tunnels and Tunnelling, December 2018) and
he is currently forming an international expert work group to
provide further guidance for practitioners.

Given the nature of tunnels and their relative deformability
with the surrounding geological environment, these struc-
tures are widely considered as resilient to earthquake events.
Nonetheless earthquakes can when a fault is directly travers-
ing the tunnel, due to increased ground deformations for
shallow cut and cover tunnels, or due to ground liquefaction
and increased uplift forces. We have also recorded some se-
vere earthquake consequences for tunnels under construc-
tion. It would indeed be very interesting to compare the
earthquake related risks of tunnels in comparison to at grade
infrastructure, in order to verify the belief that tunnels and
underground works are worthy of the additional capital in-
vestment of tunnelling in seismically active areas.

Figure 8 in the article, presents the monetary loss and the
incurred time delay for projects which experienced a tunnel
failure due to an insurable event only. It is true that fit out
works for MEP and Systems installations in tunnelling pro-
jects and particularly in metro systems are very challenging
and have caused significant delays in the project completion
due to the their complexity and potential incompatibility with
existing systems. A future analysis should extend its scope
also to such events.
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NEA AINO TIz
EAAHNIKEZ KAI
AIEONEIz
FEQTEXNIKEZ ENQ2ZEI2>

EAAHNIKH
EMEXTHMONIKH

“ & FEQTEXNIKHE

MHXANIKHZ

13n AOGnvaikn AIaAeEn MewTeXVIKAG MNXavikng
KupiaZng MimAdkng
OpoTIHOG KadnynTtig ANO
Mpoedpog Eupwnaikng ‘Evwong ZeiopikAG MnXavikng
(EAEE)

H 13" ABnvaikr AIGAEEN MewTEXVIKAG MNXaVvIKAG gixe Béua «E-
EENIEN TWV OEIOUIKWV dpacewVv oxediaopol oTnv EAAGda: Ano
TOV XApTn Tou 1955 OTOV NPOTEIVOUEVO VEDO XAPTN OEIOHIKNG
€NIKIVOUVOTNTAG WE VEOUG OUVTEAEOTEG €3AQIKNG EVIOXUONG
Kdl véa kartnyoplonoinon Twv €da@IKwV ouvlnkwv» Kai na-
pouagiagBnke ano Tov Ap. Kupialn MimAakn tnv Tetdptn 14
SenteuBpiou 2022 otnv Kevtpikf AiBouca Tou SuvedpiakoU
KévTtpou Tng MaveniotnuiolnoAng Apxaiou EAaiwva Tou Mav-
€MIOTAMIOU AUTIKAG ATTIKAG.

MNepiAnyn

MeTa and pia oUvTopn mapouaiacn TNG 10TOPIAG TWV CEITHI-
KWV dpacswv oxedlaopolU Mou UIOBETABNKAV OTOUG aVTIOEI-
OMIKOUC Kavoviopoug atnv EAAGda anod Tn dskacstia Adn Tou
1950, n opiAia &ekiva pe Tnv adnpitn avaykn BeATiwong kai
avaBewpnong Tou UPIOTAPEVOU NAQICIOU EKTINNONG TWV OEl-
OMIK@V dpacewv oxediaopoU, onwc eniBAAAETal kal ano Tov
uno avabewpnon Eupwkwdika 8. ZTn CUVEXEIAQ ENIKEVTPWVE-
Tal oTn MEAETN TNG OEIOMIKNG €NIKIVOUVOTNTAG TNG XWPAC HE
Bdaon Ta anoTeAéopaTa piag noAU KaAd TEKUNPIWHEVNG HeBO-
doAoyiag nou avantuxdnke npooPaTa oc Maveupwnaiko eni-
nedo oTo nAaiolo Twv Eupwnaikwv EpeuvnTiKwV npoypapud-
Twv SHARE kal SERA, yia va kataAn&el otnv eneepyaacia kai
napouadiaon HIAag oAOKANPWHEVNG KAl EMIKAIPONOINKEVNG NPO-
TAoNG yia €vav vEo XwpIoPo TNG Xwpag o {WVEG HEONG eviaiag
TIMAG TWV dUO NapapéTpwy oXedlaouou yia To BACIKO CEvApIO
He nepiodo enavaAnyng 475 xpovwy, nou €ival NnAéov ol ga-
OMaTIKEG TINEC emITAXuvong Sa,475 kal SB,475 oTo Bpaxwdeg
unopabpo (Vs>800m/s), oTnv neploxn Tou NnAaTtw kai Tou 1.0s
avTioToiXwg. O VEOG auTOG XAPTNG OEIOHIKAG EMIKIVOUVOTNTAG
@IN0dOEEI va anoTeAéoel To €BvIKO napdpTnua Tou und ava-
Bewpnon Eupwkwdika 8 kal va avTikataoThnoel ToV UPIoTa-
Hevo xaptn Tou EAK2003. MapdAAnAa, kal oTo nAaicio nav-
TOTE TOU EKOUYXPOVIOHOU Tou EAANVIKOU avTIoEIoUIKOU Kavo-
VIOHoU waoTe va oupBadilel pe Tic eEgAiEelg Tou Eupwkwdika 8
aAAa kal AAAwV oUyXpovwV KavovioUwV, NPOTEIVETAl hia vEa
KkaTtnyoplonoinon Twv €3a@IKWV cuvlnk®v, nou cguvodeleTal
and Tnv npoTaon VEWV CUVTEAECOTWV £DAQIKNG €vioxuong, ol
onoiol e€EapTwvTal NAéov TOCO ano Tnv Karnyopia Tou £3a-
(Poug, 000 Kal anodé Tnv &vracn Tou avapevopevou £dagikou
kpadaopou, £TOI WOTE va AUBAVETAl unowyn n €Nippon TNG Un
YPAUHIKAG CUUNEPIPOPAG TwV €DAPWV OE EVTOVEC OEIOHIKEG
dieyépaoelG. H opiAia 6a oAokAnpwOei pe Tn oulRTNOoN TWV ENI-
NTWOEWV Nou Ba €xel 0 VEOG XAPTNG CEIOUIKNG ENIKIVOUVOTN -
Tag oTn osiopIKn 31akIvOUVEUON TNG XWwPAg Kal €18Ika g O,TI
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agopd oTo KOOTOG TWV AVAUEVOHEVWV {NUI®V TOU KTIpIAKOU
anoBépatog Tng EAAGDOG yia To Bacikd gevapio ToU KAvovi-
OHOU e pEaN nepiodo enavaAnywng 475 xpovwv, f dANIwG pe
meavoTnTa unépBacng 10% oe 50 xpovia.

Z0vTopo Bioypa®iko Kupialn MimiAdkn

O OpodTipog Kabnyntig Kupialng MTIAAkngG €ival anogoiTog
Tou ApioToTeAegiou MavenioTnuiou @sooalovikng (ANO), d1da-
KTwp TNG Ecole Centrale de Paris kal Tpéxwv npdedpog (2018
- ) Tng Eupwnaikng 'Evwong AvTiceiopikng Mnxavikng (EAEE,
www.eaee.org). AleTé eoe Mpdedpog Tou TuRpaTog MoAITIKWV
Mnxavik®v Tou AMO, Tou IvoTiITouTou TEXVIKNG SeICHoAoYiag
ka1 AvTioeiopik®wv Kataokeuwv (ITZAK), Tng Texvikng Enitpo-
nng “Earthquake Geotechnical Engineering and Associated
Problems” (TC203) Tng Aiebvolg 'Evwong Edagopnxavikng
kal FewTexvikng Mnxavikng (ISSMGE www.issmge.org), Kal
Tou EAAnvikoU Tunuatog AvTioeiopikng Mnxavikng (ETAM)
(www.eltam.org). Ano To 2019 €ival eniokéNTnNg kKabnynTng
oto Tongji University, Shanghai-China, oTto International
Joint Research Laboratory of Earthquake Engineering (ILEE).
To £pyacTrplo To onoio £Xel dNUIOUPYRTEI IE TOUG CUVEPYATEG
Tou oTo ApioToTéAElo MavenioTAIo €ival and Ta onuavTiko-
TEPA OTO avTIKeidevo Tou otnv EAAGda kal Tnv Eupwnn, e
oUyXpovo €E0NAIoNO kKal NAoUCIO EPeEUVNTIKO Kal EPAPUOCHE-
VO £pYy0 oTnV £3a@oduVvapikn, TNV YEWTEXVIKA WNXAVIKA Kal
Tnv oeiopikn pnxavikn (http://sdgee.civil.auth.gr). ‘Exel ouv-
TOVIOEl KAl CUPHPETACXEl EVEPYWG O NARBOC onuavTikwv Eu-
PWNATKWV Kal EBVIKOV €pEUVNTIKOV NPOoypPaupaTwy. MeTagl
TV NAEOV EUBANUATIK®OV EPEUVNTIKWYV TOU £pywV €ival n dn-
Jioupyia kail n ouvexng ano 1o 1995 Asitoupyia Tou gpeuvn-
TIKOU nediou SOKINWV EUROSEISTEST
(http://euroseisdb.civil.auth.gr) énw¢ kal 0 CUVTOVICUOG TOU
€peuvnTIKOU npoypdupaTtog SYNER-G (www.syner-g.eu) rnou
anoTeAEoe Toun oTnv Eup®nn kai 31EBv®G TNV OEIoUIKA TPW-
TOTNTA KATAOKEUW®V, JIKTUWV KAl TEXVIKOV £PYWV UMOJOMNAG.
E€icou onuavTikEG gival kail ol d1apopeg digbveic Tou dpacTn-
p10TNTEG, ONWG £ni napadeiypaTi n dlopyavwon otny Osooa-
Aovikn Tou 4ou AigBvoug Suvedpiou MEWTEXVIKNAG ZEIOCHIKAG
Mnxavikng (4ICEGE) (2007) kail Tou 160u MaveupwnaikoU
Suvedpiou ZeiopIkng Mnxavikig (2018) (www.16ecee.org),
Kabwe kalr AAAWV ouvedpiwv Kal OEPIVApPinV OTo EEWTEPIKO.
To nAoUaoio cuyypa®iko Tou £pyo (h-index 56) nepihappavel
nepinou 700 €NIOTNHOVIKEG ONUOCIEUTEIG OE EMICTNHOVIKA Ne-
p10dIka, NpakTika d1eBvwv cuvedpiwv Kal BiIBAia, nou kaAu-
NTOUV €va €upU PACNA QVTIKEINEVWV OTNV YEWTEXVIKN KAl OEl-
OMIKN KNXavikn, TNV €da®oduvaikn, TNV TEXVIKN OEIgHoAoyia
Kal TNV OEIodIKh JlakivOUVEUON TEXVIKWV Epywv. AIQBETEI
nAolola snayyeApaTikn euneipia otnv EAAGda kai 1o €EwTe-
pIkO O ONUAvTIKA TEXVIKA €pya, KAl oTNV GUVTAEN AVTIOEIOMI-
KWV KAVOVIOP®V, ToUu Eupwkwdika 8 ocuunepiAaupBavopévou.
To BiIBAIo Tou «[ewTEXVIKN ZEIOUIK MnXavikn», rnou gival To
povadiko atnv EAANvVIKA BiBAloypagia kal Ta Téooepa PBiBAia
nou e&€dwae oTov €kJOTIKO 0iko Springer og BEuaTa oxeTIKA
ME TNV CEIOMIKA UNXAVIKM, TNV YEWTEXVIKN CEIOHIKA UNXAVIKD
Kal TNV OEIOWIKN TPWTOTNTA KATAOKEUWV, CUVERaAAav oTnv
npoodo TNG ENICTAPNG OTA CUYKEKPIYEVA AVTIKEIPHEVA. AIETE-
A£0€ Kal gival JEAOG NOAAWV ENICTNHOVIKWY EMITPON®WV OUVE-
OpiwV KAl CUVTAKTIKWV ENITPONWY EMNIOTANOVIKWV NEPIOSIKWV,
KPITAG NANBOUG ENIOTANOVIKWV NEPIODIKWV dIEBVOUG EUPEAEI-
ag kal a&ioAoynThG EPEUVNTIKWV NPOYPANHATWY, EPEUVATIKWV
EPYWV KAl HEAETOV ONPAVTIKWV TEXVIKWV €pywv oTnVv Eupwnn
kal d1EBvwe. 'Exel npookAnBei w¢ KUPIOC OPIANTNAG O NARBOG
€BVIKwV Kal d1eBvwv ouvedpiwyv. DoITNTEG TOU KATEXOUV On-
HAVTIKEG akadnuaikeg BETEIC Kal BETEIG EPEUVNTWV OE MOAAG
NavenioTAIa Kal EPEUVNTIKA IVOTITOUTa otnv EAAGda kal To
€EWTEPIKO. A TN OUVOAIKN TOU OUVEICQOPA OTNV EMICTHAMN
TIUNBNke To 2007 ano Tnv FaAAIkf Angokparia Pe To napdaon-
po Tou InNndTn Tou doivika Twv AKAdNUAIK®WV pappaTwV
(Chevalier dans I'Ordre des Palmes Academiques).

o3 D
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HMEPIAA:

2XEAIAZMOZ OAOZTPOMATON

Topog NpakTikwy.

28} FeTinepBpiouf2022

KNG ATTIKNG

H EAAnvikn Emiotnuovikn Etaipeia  Edagopnxavikng &
FewTexVIKAG Mnxavikng (EEEEMM) diopyavwoe Tnv Huepida
«lewTexVIKA Mnxavikn & Zxediaopog Od00TpWHATWV» TNV
TetapTtn 28 SentepPpiou 2022 oto Suvedpliakd KévTpo Tng
MNaveniotnuiolnoAng Apxaiou EAaiwva Tou [MMavenioTnyiou
AUTIKAG ATTIKAG.

NMpoypappa Huepidag

1n Suvedpia: Apxéc & Kavoviopoi Sxediaouol

2n >uvedpia: 'Epeuva nediou Kalr epyacTnpiou yia Tnv
KATAOKEUN VEWV KAl TNV avakKAaTAoKeEUr UQIOTANEVWV
0000TPWHATWV

3n Suvedpia: Eidika O¢pata - MpayuaTika MepioTaTtika
3
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1. PRESIDENTIAL REPORT JUNE 2022

The President of the ISSMGE, Dr Marc Ballouz, has prepared
a short video report on his activities during June 2022, avail-
able from
https://www.youtube.com/watch?v=FGZLafq770w.

2. ISSMGE INTERACTIVE TECHNICAL TALKS: A NEW
EDUCATIONAL INITIATIVE BY THE PRESIDENT OF
ISSMGE

The President of ISSMGE Dr. Marc Ballouz has just launched
a new educational initiative titled ISSMGE Interactive Tech-
nical Talks (IITT). It represents a series of technical talks to
bring together geo professionals from around the world,
young and renowned, from both the academia and the indus-
try, to discuss a certain subject of geotechnical engineer-
ing. For more information and to view the first episode
please go to https://www.issmge.org/news/issmge-interac-
tive-technical-talks-a-new-educational-initiative-by-the-
president-of-issmge.

3. ISSMGE BULLETIN

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

4. ISSMGE FOUNDATION

The next deadline for receipt of applications for awards from
the ISSMGE Foundation is the 30" September 2022. Click
here for further information on the ISSMGE Foundation.

5. CONFERENCES

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

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

The following are events that have been added or amended
since the previous Circular:

ISSMGE EVENTS

16TH INTERNATIONAL CONFERENCE ON GEOTECHNI-
CAL ENGINEERING [PHYSICAL + ONLINE] - 07-08 DE-
CEMBER, 2022 Civil Engineering Department, University of
Engineering and Technology (UET) Lahore, Pakistan; Lan-
guage: English; Organiser: Pakistan Geotechnical Engineer-
ing Society (PGES); Contact person: Dr. Jahanzaib Israr, As-
sociate Professor of Civil Engineering Address: Civil Engineer-
ing Department, University of Engineering and Technology
(UET) Lahore, Pakistan; Phone: 03344132808 ; Email:
16icge@uet.edu.pk; Website : https://16icge.uet.edu.pk/

17TH ASIAN REGIONAL GEOTECHNICAL ENGINEERING
CONFERENCE - 14-08-2023 - 18-08-2023 Nur-Sultan,
Kazakhstan, Language: English; Organiser: Kazakhstan Ge-
otechnical Society; Contact person: Dr Assel Sarsembayeva;
Address: 2, Satpayev Street, Eurasian National University,
Geotechnical Institute; Phone: +7-7172- 344796; Fax: +7-
7172-353740; Email: paper@17arc.org: Website:
https://17arc.org/; Email: info@17arc.org

THE 5TH INTERNATIONAL CONFERENCE ON GEOTECH-
NICS FOR SUSTAINABLE INFRASTRUCTURE DEVELOP-
MENT - 14-12-2023 - 15-12-2023 National Convention
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Center (NCC), Hanoi, Vietham; Language: English; Organ-
iser: FECON Corporation, Vietnamese Society for Soil Me-
chanics and Geotechnical Engineering (VSSMGE), Japan Geo-
technical Society (JGS), Thuyloi University (TLU), and Vi-
etnam Petroleum Institute (VP; Contact person: Tien-Dung
NGUYEN ; Address: FECON, 15th Floor, CEO Tower, HH2-1
Lot, Me Tri Ha Urban Area, Pham Hung Street, Me Tri Ward,
Nam Tu Liem District, Hanoi; Phone: + 84 903 440 978p;
Fax: + 84 246 269 0484 ; Email: secretariat@geotechn.vn;
Website : https://geotechn.vn/

8TH INTERNATIONAL CONFERENCE ON EARTHQUAKE
GEOTECHNICAL ENGINEERING - 07-05-2024 - 10-05-
2024 Osaka International Convention Center, Japan; Lan-
guage: English; Organiser: Japanese Geotechnical Society;
Contact person: Ryosuke UZUOKA; Email: uzuoka.ry-
osuke.6z@kyoto-u.ac.jp

XVII PANAMERICAN CONFERENCE ON SOIL MECHAN-
ICS AND GEOTECHNICAL ENGINEERING - 12-11-2024
- 17-11-2024 Pucdn, Chile; Languages: Spanish English;
Organiser: Chilean Geotechnical Society (SOCHIGE); Web-
site: https://panamgeochile2024.cl/; Contact person: Omar
Nufiez Esper; Address: San Martin 352, Santiago; Email:
info@panamgeochile2024.cl; Website: https://panamge-
ochile2024.cl

NON-ISSMGE EVENTS

GEOSYNTHETICS 2023 - 05-02-2023 - 08-02-2023 Kan-
sas City Convention Center, Kansas City, USA; Language:
English; Organiser: Advanced Textiles Association; Contact
person: Barbara Connett; Address: 1801 Cty Rd B W Ste
100; Phone: 6512256914; Email: barbara.connett@tex-
tiles.org; Website: https://geosyntheticsconference.com/

UNDERGROUND CONSTRUCTION PRAGUE 2023 - 29-
05-2023 - 31-05-2023 Clarion Congress Hotel Prague, Pra-
gue 9, Czech Republic; Language: English; Organiser: The
Czech Tunnelling Association ITA-AITES; Contact person:
Czech Tunnelling Association ITA-AITES; Address: Koeluska
2450/4; Phone: +420 702 062 610; Email: pruskova@ita-
aites.cz; Website: https://www.ucprague.com/; Email:
masin@natur.cuni.cz

1st TC222 Workshop

We have the pleasure of inviting you to the first workshop of
TC222 Geotechnical BIM and Digital Twins. The workshop will
be digital on Teams and will be arranged on the 14th Sep-
tember 2022 from 9AM to 12AM CEST.

The workshop consists of five presentations, before the par-
ticipants are divided into smaller groups to discuss and share
experiences. The five presentations will be:

o A modern workflow for BIM by Mats Kahlstrém

® Geotechnical data standardization with IFC and OGC by
Mickael Beaufils

® Ongoing research within BIM and DT by Jelena Ninic

e BIM and Digital Twins in Geotechnical Engineering by
Raymond Koo

e Innovative Applications on a Mega Project in Hong Kong
by Simon Leung

To participate on the workshop, please sign up here:
https://forms.office.com/r/t9SdyEkk2N

Magnus Romoen / TC222 / 02-09-2022
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Announcing the Publication of the 2022
Geotechnical Business Directory

Bpis
et Organizations 2025 [0 n{nfiuas

Geoworld, the network for geotechnical engineers, has just
published the 2022 Geotechnical Business Directory. The di-
rectory is published with the support of the International So-
ciety for Soil Mechanics and Geotechnical Engineering. This
is the eighth year for the Geotechnical Business Direc-
tory, the most comprehensive directory in the geotech-
nical engineering field!

This truly unique directory is available in three formats:

(a) an Online Interactive Platform,

(b) an e-book, and

(c) in-print through Amazon

The 2022 index has grown significantly since last year and
includes 26,000+ members, and 1,000+ geo-compa-
nies and geo-organizations from a total of 162 coun-
tries. It is expected to reach 50,000+ professionals through
various media channels. The online platform of the directory
allows visitors to search for professionals or companies based
on location, experience, expertise, industry and other param-
eters. There is no other such directory in geotechnical
engineering. The directory is also a "live" publication in the
sense that as more members join and complete their profiles,
the publication will become more comprehensive.

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

GeoWorld's team is already working on the 2023 Business
Directory that is expected to include 30,000+ individuals and
1,100+ companies and organizations.

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

If you are not a member of GeoWorld, visit the website and
join at no cost, so that you can be part of the 2023 Geotech-
nical Business Directory.

ISSMGE IT Administrator / General / 07-09-2022

Attend the 9th International Congress on Envi-
ronmental Geotechnics with the support of the
ISSMGE Foundation!

The ISSMGE Foundation was created to aid individuals
throughout the world to enhance their geotechnical engineer-
ing knowledge and practice by providing financial support for
participation in technical and professional activities approved
by the ISSMGE Foundation.

Individuals who are planning to attend the 9th International
Congress on Environmental Geotechnics can apply by Sep-
tember 30th to be awarded funding by the ISSMGE Founda-
tion for their participation to ICEG.
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Read more about the 9th International Congress on Environ-
mental Geotechnics

Click here for further information on the ISSMGE Founda-
tion.

ISSMGE IT Administrator / TC215 / 13-09-2022

Vol. 6, Issue 3 of the ISSMGE 1JGCH has been
released!

We are pleased to announce the Issue #3 of Volume #6 of
the International Journal of Geoengineering Case Histories,
an official Journal of the International Society for Soil Me-
chanics and Geotechnical Engineering (ISSMGE).

Papers published in this refereed journal are freely available
in color and are accompanied by databases that include the
electronic data presented in the paper as well as additional
figures (as necessary). The locations of the case histories are
also positioned in the IJGCH Geographic Database.

Click the links below to download and read the papers of the
latest issue of the journal and access the digital data.

Papers published in this journal are downloaded many thou-
sands of times. Please consider the International Journal of
Geoengineering Case Histories for the publication of well-doc-
umented case histories.

Paper Title: 40 Years of Full-scale Infrastructure Testing at
a National Geotechnical Experimentation Site: Clay Site, pp.
1-24 Authors: Jean-Louis Briaud Click to download

Paper Title: 40 Years of Full-Scale Infrastructure Testing at
a National Geotechnical Experimentation Site: Sand Site, pp.
25-53 Authors: Jean-Louis Briaud Click to download

Paper Title: Asynchronous Mobilization of Shear Resistance
in Slope Failures, pp. 54-72 Authors: Elena Zabolotnii, Norb-
ert Ruebin Morgenstern, Gordon Ward Wilson Click to down-
load

Paper Title: Liquefaction Ejecta Case Histories for 2010-11
Canterbury Earthquakes, pp. 73-93 Authors: Zorana Mijic,
Jonathan D. Bray, Sjoerd van Ballegooy Click to download

About the journal and this announcement

The ISSMGE International Journal of Geoengineering Case
Histories is an official journal of the International Society for
Soil Mechanics and Geotechnical Engineering, focusing on the
publication of well- documented case histories.

The truly open-source mission of the journal is funded annu-
ally by companies and organizations that have an action-
based commitment to the advancement of the geoengineer-
ing profession. These organizations are acknowledged on our
website and in every single paper of the journal. More infor-
mation on our funding program can be found here. Send us
an email if you are interested in being part of this unique
publication.

IJGCH is proudly funded by Shamsher Prakash Foundation,
Dar Group, Geosyntec Consultants, ConeTec and ENGEOQO. Our
sponsors make possible the circulation of the journal to thou-
sands of readers at no cost.

ISSMGE IT Administrator / General / 12-09-2022
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Waldemar Coelho Hachich (1950-2022)

TC306 will miss dearly Waldemar Coelho Hachich, Professor
of Geotechnical and Structural Engineering (PEF) at Polytech-
nic School, University of Sdo Paulo, Brazil, past TC306 chair
(2013-2017) and always active member. For TC306, the leg-
acy of Waldemar Hachich includes establishing the John Bur-
land Honor Lecture and creating an alternative model for
TC306's international conferences, organized in conjunction
with large national conferences. TC306's int. conf. "Shaping
the Future of Geotechnical Education" (SFGE 2016) was
chaired and organized by Waldemar Hachich, together with
other geotechnical events organized by the Brazilian Society
for Soil Mechanics and Geotechnical Engineering (ABMS) in
Belo Horizonte, Brazil, opening thus the SFGE 2016 sessions
to a wide and diverse audience from South America.

TC306 was not the only beneficiary of Waldemar's talents. He
was president of the Brazilian Society for Soil Mechanics and
Geotechnical Engineering (2001-2004), and editor of the
Soils and Rocks Journal (2013-2016). Waldemar's main con-
tributions were in Modeling and Reliability of Foundations and
Earth Support Structures, Risk and Reliability in Geotechnical
Engineering, Geotechnical Engineering Education. Some of
the honors received include being an honorary member of the
Brazilian Society for Soil Mechanics and Geotechnical Engi-
neering, and recipient of the Milton Vargas Award in Brazil.

Waldemar obtained his BSc (1972) and MSc (1978) in Civil
Engineering from the Polytechnic School, University of Sao
Paulo, Brazil, and his PhD (1981) in Geotechnical Engineering
from the Massachusetts Institute of Technology, USA. Like in
TC306, everywhere he went he made friends, who now cher-
ish their fond memories of him.

Farewell, dear friend Waldemar.

Marina Pantazidou / TC306 / 16-09-2022

Webinar on Deep Cement Mixing, hosted by
Geotechnical Society of Singapore (GeoSS)

The Geotechnical Society of Singapore (GeoSS) is hosting a
webinar titled "Deep Cement Mixing Parameters Selection -
Framework Proposal using Information from Construction
Sites and Numerical Analysis.

Abstract of the seminar

Underground construction is commonly carried out in urban
environments due mainly to the lack of space in such areas.
In sites where soft clays are encountered, underground con-
struction such as excavation and tunnelling can resultin large
soil movements which may cause damage to existing adja-
cent structures such as building and utilities. One method to
reduce soil movement is to improve the condition of the in--
situ soil by adding water and cement to form cement-treated
soil blocks. Although such treatment is effective in reducing
the impact to nearby structures, it often leads to a significant
increase in the construction costs.

This seminar focuses on the presentation of a novel design
framework which provides guidance for the systematic selec-
tion of the strength and stiffness parameters of cement-
treated soil. The proposed framework incorporates the sta-
tistical and spatial variability of the treated ground. This is
achieved by processing and interpreting a large database of
UCS obtained from cement-treated soil field core specimens
recovered from four sites in Singapore. The mean, coefficient
of variation and the scales of fluctuation obtained using this
data are then combined and used on a design framework
where engineers can select characteristic strength and mod-
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ulus parameters on a systematic and rational basis.

Biography of Gerardo Agustin Pittaro

Gerardo is an ICE Chartered Civil Engineer who has been in-
volved in design, management, and construction support of
underground construction for over 12 years. He recently ob-
tained his PhD from the National University of Singapore. His
field of research focused on the proposal of a new design
framework which allows for the systematic selection of ce-
ment-treated soil parameters by combining UCS statistical
and spatial variability results with FEM analysis performed on
existing monitored deep excavation. He is currently working
as a Technical Director in Mott MacDonald in Singapore and
he is involved in several Technical ISSMGE Committees in-
cluding TC214, TC211 and TC204.

The link to signing up for this free webinar can be found

here: https://pre-
view.mailerlite.com/k6e2h8w8n0/2041497889124910437/u

5y5/
Siau Chen Chian / TC217 / 19-09-2022

Recordning from workshop 2022-01 is now
published

The recordning from the workshop held on 14. september
2022 is now published on the brand new YouTube-channel of
TC222.

The recordning can be found here:
https://youtu.be/ni5exlgwOBA

Magnus Romoen / TC222 / 19-09-2022

ISSMGE - August 22 Bulletin

You <can find the new ISSMGE bulletin here:
https://docs.google.com/viewerng/viewer?url=www.issmge.
org/filemanager/article/1057/ISSMGE BULLE-

TIN 2022 AUG FINAL.pdf.pdf

In particular, note the news that on 14 March 2022, the Japan
Academy decided to award the Japan Academy Prize to Pro-
fessor Akira Murakami, TC103 chair and former president of
the Japanese Geotechnical Society (JGS). The Japan Acad-
emy Prize is considered the most prestigious academic award
in Japan.

Francesca Ceccato / TC103 / 20-09-2022

UNSAT2023 - call for abstract

Deadline for abstract submission for the 8th International
Conference on Unsaturated Soils (UNSAT2023) is approach-
ing (30th September 2022).

Submit an abstract at the conerence webpage (www.un-
sat2023.0rqg).

We believe that this conference can be of interest to
TC103 members; indeed, it will host special sessions on nu-
merical modelling of unsaturated soil problems. The confer-
ence is organised by HSSMGE under the auspices of TC106
of the ISSMGE and will be held between 2 and 5 May 2023
on Milos Island, Greece

Francesca Ceccato / TC103 / 26-09-2022
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@ International Society for Rock Mechanics
and Rock Engineering
ISRM
News

https://www.isrm.net

Prof. Pierre Bérrest 1950-2022

— i |

It is with great sadness that the ISRM informs that Pierre
Bérest, Professor Emeritus at Ecole Polytechnique, France,
passed away on 28 July 2022. The thoughts of the ISRM com-
munity are with his close family and friends.

Born in Brest, France in 1950, Pierre Bérest graduated from
Ecole Polytechnique and Paris School of Mines in 1973 where
he later obtained his Ph.D. in Mining Engineering. He was a
researcher at the Laboratory of Solid Mechanics at Ecole Pol-
ytechnique since 1981, and served as Director of the labora-
tory from 1990 to 2001.

During his career, Pierre's scientific and technical expertise
led him to various positions, including service as Head of the
Underground Security Service at the French Ministry of In-
dustry and Scientific Advisor to the Engineering Sciences De-
partment of the French National Centre for Scientific Re-
search (CNRS). Prof. Bérest was appointed by the French Par-
liament as Chairman of the French Standing Committee for
Nuclear Waste Management, as Expert for the Scientific
Council of IFPen (formerly, Institut Francais du Pétrole), as
Member of the International Geomechanical Commission on
Underground Nuclear Testing in French Polynesia (1988-
1999), as Member of the Editorial Board of the international
journal Oil & Gas Science and Technology, and as Member of
the Blue Ribbon Commission for the U.S. state of Louisiana
after the collapse of Bayou Corne (2013-2014).

Prof. Bérest authored two books and over 200 scientific pa-
pers in the field of Continuum Mechanics applied to under-
ground works (plasticity, visco-plasticity, buckling, thermo-
mechanics, thermodynamics of gas storage caverns, tight-
ness tests) such as mines, tunnels, and underground storage
facilities for gas, oil, CO2 or nuclear waste. He was awarded
the Grand Prix Gaz de France by the French Academy of Sci-
ences in 1999.

As distinguished rock engineer, Prof. Bérest was President of
the Comité Francais de Mécanique des Roches from 1996 to
1999 and President of the Solution Mining Research Institute
in 2011. He co-chaired the organizing committee of the 9th
ISRM-International Congress on Rock Mechanics held in
Paris, in 1999, and of the 3™ and 7™ Conferences on the Me-
chanical Behaviour of Salt (Saltmech), also held in Paris. He
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co-supervised the publication of two reference books on rock
thermo-mechanics: La thermomécanique des roches (1988,
BRGM Ed.) and Manuel de Mécanique des Roches -Tome V -
thermomécanique des roches (2017, Presses des Mines). He
has always defended the originality of French rock mechanics
based on the promotion of physical and mathematical ap-
proaches aimed at going beyond simple empiricism.

2022-09-04

39th ISRM Online Lecture by Prof. Yingxin Zhou
is online

For the 39th ISRM Online Lecture, the ISRM invited Prof.
Bruce Hebblewhite, Emeritus Professor at the University of
New South Wales (UNSW) in Sydney. The title of the lecture
is “"Non-conventional surface subsidence - a challenge for an
improved fundamental understanding”. It will broadcast on
the 22nd September 2022, 10 A.M. GMT. Follow this link to
know more.

2022-09-05

9th ISRM Young Members’ Seminar

The ISRM Young Members’ Seminar (YMS) Series is a new
ISRM Young Members Group initiative. It consists of a series
of virtual events to provide a global platform for ISRM young
members to share knowledge, experiences, and ideas. More
details on the YMS are available on this page.

After eight very successful editions, the 9th ISRM Young
Members’ Seminar will take place on 20 September at 2 P.M.
GMT, with speakers from Italy and USA, in an event in col-
laboration with AGI and SEMR:

e Deformation analysis and monitoring in underground con-
structions: automatic systems to measure convergence
and preconvergence effects - Dr. Alessandro Valletta
(University of Parma, Italy)

e Introducing CSM2020 - Discrete Event Simulation Model
for Predicting TBM Utilization - Dr Anuradha Khetwal
(Consultant Geotechnical Engineer, WSP USA)

You can join using the Zoom link created for each Semi-
nar and participate in the question and answers period. The
Seminars will also be live-streamed to the ISRM YM's
YouTube channel, where they will be stored. Click here to
download the flyer.

Stay tuned for details on the next edition from the YMS or-
ganising committee.

Sevda Dehkhoda
Chair of the ISRM Young Members Committee
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2022-09-14

Videos of the Workshop of the Commission on
Testing Methods in Eurock 2022, Helsinki

The presentations of the Workshop of the Commission on
Testing Methods held during Eurock 2022 in Helsinki, Sep-
tember 2022 are available on this page.

2022-09-29
o3 D

ASSOCIATION
INTERNATIONALE DES TUNNELS
ET DE L'ESPACE SOUTERRAIN

INTERNATIONAL TUNNELLING
AITES AND UNDERGROUND SPACE
ASSOCIATION
Scooped by ITA-AITES #75, 13 September 2022

Chennai: 2 more TBMs arrive from China; to be deployed for
9km twin tunnels | India

What we know about Melaka's new link that'll connect Malay-
sia & Indonesia

Besix, MT Hgjgaard land €346m Nordhavn Tunnel job |
Denmark

IIT (BHU) signs MoU with DMRC to establish centre of excel-
lence for tunnelling and underground space engineering | In-
dia

Bengaluru Metro’s tunnel boring machine Varada’ set to
hang its boots on Friday | India

Contractors shortlisted for Melbourne Suburban Rail Loop
tunnelling contracts | Australia

China’s biggest EPBM sets advance record | China

SANDAG advances plan for Del Mar train tunnel. 'This is a
momentous day' | United States of America

Operator shows digging of tunnel to release treated water
from Fukushima Daiichi | Japan

Tunnelling work has started on the controversial Silvertown

Tunnel | UK

Scooped by ITA-AITES #76, 27 September 2022

2026 rail tunnel Graz - Klagenfurt promises to transform
south Austria

Construction of Toganali-Kalbajar-Istisu road & Murovdag
tunnel underway | Azerbaijan

World’s longest immersed tunnel under construction | Den-
mark-Germany

California adjusts plans for 45-Mi. underground water tunnel
| United States of America
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https://isrm.net/newsletter/show/234
https://isrm.net/page/show/138?tab=1634
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https://associazionegeotecnica.it/
https://www.semr.es/
https://www.youtube.com/channel/UCN8FiYOH6LvUMBd9t5uLOyg
https://www.youtube.com/channel/UCN8FiYOH6LvUMBd9t5uLOyg
https://isrm.net/download/media.file.b91742bbb0d51345.4953524d5f594d5f576562696e61725f53657074656d6265725f323032322e706466.pdf
https://isrm.net/download/media.file.b91742bbb0d51345.4953524d5f594d5f576562696e61725f53657074656d6265725f323032322e706466.pdf
https://isrm.net/page/show/1652
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6742&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6742&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6751&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6751&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6760&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6760&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6769&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6769&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6769&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6778&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6778&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6787&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6787&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6796&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6805&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6805&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6814&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6814&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6823&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6823&userid=13802&mailid=472
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6832&userid=13802&mailid=475
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6832&userid=13802&mailid=475
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6841&userid=13802&mailid=475
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6841&userid=13802&mailid=475
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6850&userid=13802&mailid=475
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6850&userid=13802&mailid=475
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6859&userid=13802&mailid=475
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=6859&userid=13802&mailid=475

Auckland's huge waste water tunnel project starts dig under

Manukau Harbour | New Zealand

Sea safety and the Stad Ship Tunnel project | Norway

Eight bidders vie to build Bosnia's 400 mIn euro Prenj tunnel

Bosnia

NHRCL invites bids for 21-km long tunnel; tender includes
India’s first undersea tunnel for bullet train project | India

Jerusalem turns sewer line into tunnel for cyclists | Israel

What we know about Melaka's new link that'll connect Malay-
sia & Indonesia

(G- 48 -0
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North Bristol Relief Sewer Project

Speaker: Dominic Barlow

Thursday 15th September 2022 at 18:00 hrs [UTC+1]

J Murphy & Sons commenced construction of a new 6.5km
pipeline for Wessex Water in summer 2019. When completed
it will connect Bristol’s trunk sewer in Lawrence Weston to
the Frome Valley relief sewer near Cribbs Causeway and will
direct waste more efficiently around North Bristol to the wa-
ter recycling centre in Avonmouth.

5.5km of 2.85m diameter segmentally lined tunnel has been
completed using an EPB TBM with the remaining 1km pre-
dominantly constructed using open cut methods.

The presentation will overview of the project, initial option-
eering that was carried out to develop the scheme & progress
and achievements to date.

Note: This is an in-person event which can also be streamed
online at: https://youtu.be/wgQx5z LwMk
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BTSYM September Lecture -
The Belgian Tunnelling Method and its use in
the Madrid Metro

YOuUNG
MEMBERS

Speakers : Robert Sizer, Claudio Dias

This presentation will cover the Belgian Method, which is a
method for tunnel construction with over 100 years of tradi-
tion. This method is extensively used in Madrid, particularly
presented in all the expansions of Madrid Metro starting in
1917. It uses a unique excavation sequence that comprises
the division of the crown in a series of pocket excavations
that are successively supported by a combination of struts,
waler beams and wood planks, and directly followed by typi-
cally, an unreinforced concrete lining installation. The speak-
ers will focus on how AYESA's latest design approaches en-
hance our understanding of this historic tunnelling method.

Note: This in-person lecture will also be streamed live at
https://www.youtube.com/watch?v=Z2IWaW8YJTcg

3 D

.,

GEOLAB

GEOLAB'’s Second Call for Proposals is now
open!

This Call for Proposals is an invitation to all eligible organisa-
tions (the eligibility criteria can be found here) to submit a
proposal for an experiment to be hosted in one of GEOLAB's
facilities. The theme of the call is: 'Experiments to study
the pressures on Critical Infrastructure, e.g., impact of
climate change, aging, increased usage, extreme
weather events and geo-hazards.’
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https://youtu.be/wqQx5z_LwMk
https://www.youtube.com/watch?v=ZIWaW8YJTcg
https://project-geolab.eu/call-for-proposals/#geolab-second-call-for-proposals-for-transnational-access/2/

GEOLAB RESEARCH
INFRASTRUCTURE

The research infrastructure installations are used to study the
following:

e Ground stability related issues, e.g. consolidation, seep-
age, liquefaction, (coastal) erosion and slope stability.

e Water-soil-structure interaction, e.g. for roads, railways,
tunnels, bridges, dams, foundations, buildings and buried
cables & pipelines.

e Interaction of infrastructure systems with the environ-
ment, e.g. impact of climate change, extreme weather
events, geo-hazards, static & dynamic loading and aging.

A guide on technical details about the capabilities of physical
modelling at the experimental facilities can be found in the
GEOLAB Research and Innovation document here, which will
help prospective Users prepare their proposal. We ask pro-
spective Users of the facilities to make it clear in their pro-
posal how their research will contribute to the understanding
and enhancement of the resilience of Critical Infrastructure
in Europe.

The GEOLAB project provides User Groups access free of
charge to the facilities for their research project and covers
travel and subsistence costs (within prescribed limits) as
well. State-of-the-art measuring instruments, data-acquisi-
tion and processing systems will be available, as well as mod-
ern support facilities, such as library, computers, and internet
access. Furthermore, visiting researchers are offered a sci-
entific and intellectual environment, with assistance and
guidance from experts at the host institute.

The deadline for proposals is September 30th, 2022,
23.59 CET.

The received proposals will be reviewed by a group of inde-
pendent experts and the outcome is expected to be an-
nounced on January 15, 2023.

Follow us on Twitter and LinkedIn to stay up the date with
the development of these proposals as well as future events

https://project-geolab.eu/geolabs-second-call-for-pro-

posals/
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Lessons Learned From Geolegends
George Gazetas, Ph.D., M.ASCE

To nepiodikdo GEOSTRATA Tou Geo-Institute Tng American So-
ciety of Civil Engineers dnuogicuce oTo TeUxog AuyoloTou -
SenTeuPBpiou 2022, otnv evotnTa Lessons Learned From Geo-
Legends, cuvévTteu&n Tou Ap. Mwpyou lkaléta, OPOTIMOU
Ka®nynTtou EMIM kal Téwg Mpoédpou Tng EEEEMM oToug New-
gard kal Parayancode

By Jeffrey T. Newgard, P.E., S.M.ASCE, and Athul
Prabhakaran Parayancode, S.M.ASCE

George Gazetas is an emeritus professor of civil engineering
at the National Technical University of Athens (NTUA) in
Greece, and a renowned expert in earthquake geotechnical
engineering, soil dynamics, and seismic soil-structure inter-
action. He received a diploma in civil engineering from NTUA
(1973) and a master’s and a Ph.D. degree in civil engineering
from MIT (1975, 1976). His academic career spans over four
decades, with faculty positions in civil engineering at NTUA,
SUNY Buffalo, RPI, and Case Western. He’s published several
landmark papers on soil dynamics and soil-structure interac-
tion, inspired by his consulting experience and field observa-
tions following earthquakes.

Gazetas has received several awards in recognition of his re-
search (from ASCE, ICE, and ISSMGE) and delivered the
prestigious Coulomb, Ishihara, Maugeri, and Kenneth Lee
lectures. He’s most proud of his Excellence in University
Teaching Award in Greece, and his Rankine Lecture in Lon-
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don. Many of his students currently occupy key positions in
academia and industry in the U.S. and Europe.

Q. Without any engineering background in your family,
what initiated your interest in becoming a civil engi-
neer?

Indeed, my family did not have a single engineer. But in the
1960s and 1970s in Greece, multistory building and infra-
structure construction was booming in the aftermath of un-
precedented destruction during World War II and the subse-
quent civil war. At that time, civil engineering was perhaps
the most prestigious of all disciplines, with civil engineers be-
ing prominent in all aspects of Greek society. And like other
students at the time who had an interest in mathematics and
science, I chose civil engineering, attending the five-year di-
ploma-course at NTUA, which was reputably the best school
in the country.

Q. What led you to pursue your interest in geotechnical
engineering? Were you attracted to this area due to
the new frontiers being pursued? What was the influ-
ence of your mentors/advisers?

The first application of dynamics was for heavy machine foun-
dations in the 1930s and 1940s. The Cold War triggered fur-
ther interest in blast loading and seismology, but in the
1960s, earthquakes came to the forefront after two events in
Alaska and Niigata, both in 1964. Devastation due to exten-
sive and unprecedented geotechnical failures brought soil dy-
namics into prominence.

I was particularly fortunate with all my academic advisers.
First with Professor Theodosios Tassios, a true giant in civil
engineering. His threeyear course in reinforced concrete im-
bued us with the science of using simple, physically moti-
vated solutions to the most complicated problems. You can
see how this motivated my later development. Tassios had
started his professional career in soils and foundations, so
I'm sure this contributed to his outstanding teaching, which
went well beyond the endless formalism of some engineering
mechanics professors.

Gazetas (r) with Professor Theodosius Tassios (I), one of his
mentors, and esteemed colleagues Professors Gregory
Penelis and Vasilis Papzachos.

My second good fortune came at MIT when I was assigned as
a research assistant to a young professor, Jose Roesset, a
most brilliant researcher and teacher. Jose took me by the
hand, as he’d been doing with all his students, to arrive at
solutions to complex problems. His ethical standards and un-
assuming character were exceptional; he treated all his stu-
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dents as royalty, asking nothing in return. I've been inspired
to try to emulate him in my own professional career.

Jose Roesset

After completing my master’s thesis, I was assigned to Pro-
fessor Erik Vanmarcke, an expert in random fields, after
Roesset undertook sabbatical leave in Spain. Years later, I
applied my probabilistic training from Vanmarcke to earth
dams and slopes, but my heart was in foundation dynamics
rather than probabilistic analyses.

Erik Vanmarcke

Q. With a roster of pioneers in soil dynamics and grad-
uate students who would shortly become leaders in ge-
otechnical engineering, how did that atmosphere in-
spire you during your Ph.D. studies at MIT? Who were
your favorite professors?

The geotechnical faculty at MIT were influential and left im-
prints on my development. Bob Whitman was teaching novel
soil dynamics and earthquake engineering material. I vividly
recall him explaining the sliding block concept that he actu-
ally invented in about 1960; he later introduced it to Nathan
Newmark, who extended and popularized it in his 1965 Ran-
kine Lecture.

Nathan Newmark

Chuck Ladd was a true master in explaining soil behavior with
amazing clarity. The benefit I got from his teaching was so
great that despite my being mostly involved in theory, I could
work in geotechnical practice just as easily.
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Chuck Ladd

Bill Lambe was the leader of the group; he had just given his
Rankine Lecture, "Predictions in Soil Engineering," when I
joined. His course on earth structures involved an in-depth
analysis of four case histories from practice. He and his ex-
cellent research associate Allen Marr guided us through some
intriguing aspects of real-life projects, one of which involved
a huge caisson in the Netherlands for flood protection. I used
my background in foundation vibrations to present a solution.
Marr and Professor Lambe were initially surprised, and, after
additional discussions, congratulated me. I'll never forget
this, and hope Allen remembers it as well.

Bill Lambe

Allen Marr

On my first day at MIT, I met Mishac Yegian, another gradu-
ate student who would become one of my dearest friends. An
enthusiastic person, Mishac had just completed his master’s
at UT Austin and started working with Professor Whitman. He
was selfless and would explain, teach, and help, despite us
being "competitors." He’s been a professor at Northeastern
University, is still an amazing geotechnical consultant, and
our friendship still lasts.

Mishac Yegian
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The prevailing culture at the MIT Geotech division was fasci-
nating, but also surprising. Despite the university’s rich tra-
dition in theory, application of research to engineering prac-
tice was considered most important for doctoral studies. The
observational method was held as the key tool in geotech-
nical engineering. It's not a coincidence that most of our doc-
toral classmates chose industry rather than academia. I
chose the latter, but I have the highest respect for geotech-
nical practitioners.

Gazetas with former students following his delivery of the
59th Rankine Lecture, “Benefits of Unconventional Seismic
Foundation Design,” in 2019.

Q. You've published landmark papers with Professor
Ricardo Dobry at RPI. What do you most remember
about this time, and what made those years so produc-
tive?

I got to know Dobry when I joined the faculty at RPI in 1981.
The chemistry that developed between the two of us was in-
describable. Ricardo was a de facto adviser to me, even
though we were colleagues. During every discussion, even at
lunch, ideas flowed. My whole perspective on research
changed during those years together. For example, we de-
veloped new ways of treating the dynamic response of foun-
dations. I'm most happy with one of our papers on pile
groups, where a very simple, physically motivated, closed-
form solution elegantly captured pile-to-pile interaction.
These days, with advanced, user-friendly software, it's easy
to start modeling numerically rather than developing simpli-
fied solutions, but I've always tried to start solving a problem
from its bare essentials, using "first principles." Ricardo’s in-
fluence complimented the teachings of my academic advis-
ers.

Q. What advice do you have for entry-level engineers
and early career researchers in developing and pursu-
ing their interests?

First, read ! Reading articles from civil engineering and other
disciplines helped me personally. One of my ideas for treating
earth dams as inhomogeneous came from an article on aer-
odynamics. I have no idea how I found it, but that article
helped me follow the author’s process. A reasonable solution
emerged for seismic analysis of earth dams, which I later ex-
tended to footings and piles. All this came from endless read-
ing.

Second, observe ! Take the initiative to observe structures
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following natural disasters to broaden your understanding.
Travel to an earthquake-stricken region to see firsthand not
just engineering phenomena, but also the distress on the af-
fected people. This will change, mature, and transform you
into a better engineer and person.

Last, and most important, love your work ! Even if you're
lukewarm at first, the moment you go deeper and get more
insight, even the most mundane tasks eventually become at-
tractive. I believe this is key to success.

Q. Your impressive list of very successful students —
now professors or professionals — includes many
women. How important is diversity in growing the ge-
oprofession?

Forty percent of my master’s and 30 percent of my doctoral
students have been women, but that’s not surprising because
the civil engineering classes at NTUA have been about 40
percent female. Needless to say, some of my most brilliant
doctoral students were female, and four of them are in the
U.S., two in academia and two in industry. In our school, at
least 50 percent of the top-ranked students are female. I be-
lieve it is stupid to undervalue 50 percent of humanity.

Q. You've participated in numerous earthquake recon-
naissance surveys following major events. Please
share some of your experiences from these surveys,
and how significant were they for your research?

Field reconnaissance and observations after earthquakes has
become my passion. Surveys from several earthquakes re-
sulted in great material for class lectures and applications in
practice, apart from publications.

In 1994, after the Northridge earthquake, I had the oppor-
tunity to survey areas of Los Angeles with Mishac Yegian, Ni-
kos Makris, and Panos Dakoulas, all professors in the U.S.
This expedition fueled my interest in the seismic design of
bridges.

One year later in Japan, the Kobe earthquake took place,
which literally shook the profession. All types of structures
suffered, from bridges and buildings, to harbors, subways,
and retaining walls. I'm still investigating geotechnical as-
pects of this earthquake, and have applied several observed
successful designs in my own practice. I'm not the same en-
gineer that I was before the Kobe earthquake.

Four and a half years later, the Kocaeli Earthquake in Turkey
triggered new interests. Of note from this event was how
some buildings in Adapazari settled and overturned due to
bearing capacity failures, while in Golcliik some structures
survived on top of normal faulting with offsets ("throws") of
several meters. Both phenomena were unprecedented and at
a scale not seen before. A large part of my subsequent re-
search and practice were inspired from these observations.

Travel to an earthquake-stricken region to see firsthand not
just engineering phenomena, but also the distress on the af-
fected people. This will change, mature, and transform you
into a better engineer and person.

More recently, I visited Christchurch in New Zealand, in the
aftermath of the 2010-2011 earthquakes; Sendai in Japan,
after the 2011 Tohoku "tsunamigenic" earthquake; and sev-
eral earthquakes in Greece. To this day, I advise my students
not to miss the opportunity to visit places in the aftermath of
earthquakes.

Q. Your consulting career includes several important
projects, such as the Brunsbiittel Nuclear Power Plant
(Germany), the Ohba-Ohashi Bridge (Japan), and the
Tagus River Bridge (Portugal). What did you learn from
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these projects, and do you feel that consulting is im-
portant to academics?

As an academic, I first learned the importance of getting in-
volved with practice from my professors at MIT, where con-
sulting took on an aura of prestige. From the very beginning,
I sought out consulting work. The seismic analysis of the
Brunsbittel Nuclear Power Plant and Ohba-Ohashi Bridge be-
gan as consulting projects that turned into research endeav-
ors lasting about three years each. They dealt with pile
groups in very soft clays.

In the Tigcilar District of Adapazari, Turkey, Gazetas stands
atop an inclined sidewalk beside a building that had settled
60 cm due to bearing capacity mobilization. The situation
may have been exacerbated by liquefaction following the
izmit Earthquake in 1999.

The Ohba-Ohashi Bridge was a unique learning opportunity
because the bridge, its foundations, and the soil were fully
instrumented; we received from Dr. Takashi Tazoh (chief re-
search manager of the Institute of Technology of Shimizu
Corporation) numerous seismic response histories not only of
the ground and structure, but, most significantly, from two
of the 64 piles, along their full length. The piles experienced
large bending moments at their top, and at 20-m depth due
to the substantial stiffness contrast between the very soft soil
and the underlying bearing layer. Thus, the phenomenon of
"kinematic" pile distress was made clear, and we persua-
sively argued and succeeded in inserting "kinematic" soil-pile
interaction into Eurocode 8.

The Tagus River Bridge was a groundbreaking structure forits
time in the early 1960s. It borrowed a construction technique
used for the OIld Bay Bridge in San Francisco, where large
caissons were built top-down until they sank into the soft
seafloor. Construction of the Tagus 88-m-tall caisson (55 m
of which were embedded in soil and 27 m extending through
water) was a miracle. Our analyses revealed that the cais-
sons would likely uplift during strong seismic shaking — an
effect the original designers perhaps did not intend, but, as
we know from work on rocking foundations, one that may not
be disadvantageous.

The fascinating thing about earthquake engineering is that
there’s no general all-purpose cookbook for design!

These are the stories of large, glorious projects. However, we
should not forget or shy away from the lessons learned from
small projects. The humble footing, for example, may as well
pose problems that require ingenuity, and may give engi-
neers good experiences.

Q. Your Rankine Lecture, "Benefits of Unconventional
Seismic Foundation Design," implies a change to es-
tablished engineering practice, pushing the envelope
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of foundation design by allowing for plastic defor-
mations during earthquakes. Did you ever find re-
sistance or skepticism to new, unconventional ideas?

The idea of a foundation deliberately designed to uplift and
especially provoke bearing capacity failure mechanisms has
been an anathema to engineers for many years. However,
the vast number of theoretical studies that have been per-
formed by several researchers (including the excellent exper-
iments mainly in the centrifuge of UC Davis by Professor
Bruce Kutter and co-workers) have gone some way to con-
vince the engineering community of the efficacy of this de-
sign approach.

In Europe, the forthcoming version of the Eurocode has taken
a small step in allowing this unconventional behavior. For ex-
ample, some large monumental structures like the Rio-Antir-
rio Bridge are supported by 90-m-diameter surface founda-
tions designed to uplift and slide if needed.

Regrettably, not all designers are yet convinced. Improving
structural performance by mobilizing bearing capacity and
taking advantage of the natural re-centering of an uplifting
foundation depends on the nature and use of the structure.
The fascinating thing about earthquake engineering is that
there’s no general all-purpose cookbook for design!

Designed by French engineer Alain Pecker, the Rio-Antirrio
Bridge, one of the world's longest multispan, cable-stayed
bridges, is supported on soil deposits with four, 90-m-diam-
eter surface foundations. It crosses the Gulf of Corinth, link-
ing Rio on the Peloponnese peninsula to Antirrion on main-
land Greece.

Q. We understand you’ve been organizing an annual
field trip to Kobe, Japan, with your senior soil dynam-
ics class students that’'s become a lifetime highlight for
all of them. What's the origin of this initiative and your
friendships in Japan?

When my collaboration with Takashi Tazoh for the Ohba-
Ohashi Bridge was about to finish, the Kobe earthquake
changed everything. Our work took a new direction, and I
joined Tazoh in Kobe just 3-4 weeks after the event. Then in
1998, Ioannis Anastasopoulos and Maria Nikolinakou, two
students in my soil dynamics class, prompted me to organize
a field trip to explore the effects of the earthquake and ob-
serve reconstruction efforts. Thanks to Tazoh’s help, the trip
was a tremendous success. We've now annually visited Kobe
without interruption for 20 years since the first trip, and to-
day we extend invitations to professors and students world-
wide.

Before each trip, my students must pass an exam to demon-
strate an understanding of the technical details of the Kobe
earthquake and their English communication skills. We're
seeing actual damage and retrofitted structures. Fascinating
museums have been erected for commemorating each major
new project and for preserving the seismic failures them-
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selves, such as of the harbor quaywalls, the Nikawa landslide,
and the bridges of the Hanshin expressway. This trip provides
an excellent educational experience to students.

Gazetas with Takashi Tazoh and senior students under the
Akashi Kaykio Bridge during an annual soil dynamics class
visit to Japan in 2017.

Q. You've inspired a generation of young civil engi-
neers during your more than 30 years at NTUA. What
gratification do you take from their success, and how
does this relate to the Excellence in Teaching award
you received in Greece?

Teaching at NTUA has been very rewarding, stemming pri-
marily from the fact that our School of Civil Engineering at-
tracts some of the best students in Greece. In particular, I
love teaching soil mechanics, especially the Rankine and Cou-
lomb lateral earth pressure theories. Over the past 10 years,
I've developed a new static soil-foundation-structure interac-
tion course for undergraduate students, emphasizing the de-
velopment of simple approaches to develop engineering so-
lutions.

Even for courses I've taught for many years, I take time to
prepare lectures and each time write new exam questions.
I've found that grading homework assignments by myself
provides insights into the often-imaginative ways students
solve problems, what they understand, and what they're
struggling with. Over the years, I've learned to avoid unnec-
essary details in the material I cover in class. If you try to
give too much information, you gain little — it's mostly a
waste of time. Students forget details (e.g., the formula for
wall pressure with sloping backfill) very quickly. But if you
show them a simple, two-line elastic solution using Hook'’s
law, they’ll remember that stresses decrease as the wall
moves outward! I perform little class experiments, some
even "childish" experiments, to illustrate basic concepts.
Take for example, a package of vacuum-packed coffee. When
sealed, it's extremely rigid — you cannot bend it, let alone
compress it. Puncture a hole and it loses its strength and de-
forms very easily — a perfect illustration of the effective
stress principle in soils.

I'm happy to have received the ‘Excellence in University
Teaching’ award that is given to one professor each year,
from all Universities in Greece. The selection is made based
on genuine letters of recommendation only from former and
current students; this gives the award a special meaning.

Q. You've published several papers considered classics
in geotechnical practice. Which is your proudest tech-
nical contribution? Is there an area of your work that
you believe is under-appreciated or has untapped po-
tential?

Several papers that I wrote with Professor Ricardo Dobry
(RPI) come to mind on the dynamics of pile groups, the stiff-
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nesses of shallow and embedded foundations, and the com-
parisons with Ken Stokoe’s (UT Austin) experiments. The lat-
ter were physical experiments involving dynamic loading of
embedded foundations. We used these tests to verify our an-
alytical solutions. The findings were surprising, as some pre-
dictions were extremely good, while some were very poor.
The explanation as to why some predictions were poor was
the most important finding — the essence, I believe, of foun-
dation dynamics. But the type of insight we gained doesn’t
seem to attract as many people as when you provide simple
formulas!

I'm also fond of some of my early papers on inhomogeneity
and its effect on the seismic response of earth dams and
foundations. In recent years, I've focused on foundation
rocking and its benefits for the structural response, with the
help of many brilliant students such as Ioannis Anastasopou-
los, now a professor at ETH Zurich, and many others.

Gazetas teaches earth pressure theory to an undergraduate
class.

Q. We understand you are a big football (sic. soccer)
fan. What are your other hobbies and outside inter-
ests? What do you like most about life in Greece?

Well, I still love football. When I was 11, we often played for
five hours a day, but later I receded. I rediscovered football
during my graduate studies, when our team won the annual
MIT student cup twice.

As for hobbies, I love to walk in cities as well as in mountains
and forests. But my main hobby is reading. History, anthro-
pology, evolution, and these days astrophysics are my favor-
ite subjects, from authors such as Ian Morris, Richard Daw-
kins, Jared Diamond, Carl Sagan, and Neil deGrasse Tyson.
Reading has been a tremendous help in my little understand-
ing of the world. I also like all types of music... classical, pop,
rock, ethnic. I love the (unsurpassed) music of the 1960s and
1970s of Greece, Italy, and France — unfortunately not heard
very often these days.

Life in Greece? It can be very interesting. It can also be hectic
at times. I mostly like its nature and the archaeological her-
itage. To avoid Athens during the pandemic, we stayed for
several months at a time in our cottage in a beautiful village
at elevation 1000 m, surrounded by 2500-m-tall mountains.
Walking and mild climbing there feels like being in paradise.
No need to deal with city hassle!

https://www.readgeo.com/geostrata/august septem-
ber 2022/MobilePagedArticle.action?articleld=1809520+#ar-
ticleId1809520
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Ma TiIc NaAaIdTEPEG KATAXWPNOEIG NEPICCOTEPEC NANPOPOPIES
Mnopouv va avalntnBolv oTta nponyoUpeva TeUXn TOU «ne-
p1odikoU» Kal OTIG NApaTIBEPEVEG I0TOOENIDEG.

10th Nordic Grouting Symposium, 4 -6 October, 2022,
Stockholm, Sweden, https://www.ngs2022.se/

V Central Asian Conference on Soil Mechanics and Geotech-
nical Engineering, 05 - 07 October 2022 Samarkand, Uzbek-
istan, http://conference.geotechnics.uz

Smart Geotechnics 2022, 6 October 2022, London UK,
https://smartgeotechnics.geplus.co.uk/smartgeotech-
nics/en/page/home

IT Conference on Slope Repair and Remediation - II Confer-
ence of Mountain Roads, 6 - 7 October 2022, San José, Costa
Rica (+ virtual), www.geotecniacr.com/seminario/index.html

IX Latin American Rock Mechanics Symposium - Challenges
in rock mechanics: towards a sustainable development of in-
frastructure, an ISRM International Symposium, 16-19 Octo-
ber 2022, Asuncion, Paraguay, http://larms2022.com

50 [MaveAAfvio Zuvédplo AVTIOEIOMIKAG Mnxavikng Kai
Texvikng Zeiopoloyiag, 20-22 OkTwPpiou 2022, A6Ava,
https://5psamts.eltam.or:

GEO-EXPO 2022 Scientific and Expert Conference, 21st Oc-
tober 2022, Prijedor, Bosnia and Herzegovina
https://www.geotehnika.ba/naslovnica/Third%20GEO-
EXP0%202022%20-%20new.pdf

2022 GEOASIA?7 - 7th Asian Regional Conference on Interna-
tional Geosynthetics Society, October 31 - November 4,
2022, Taipei, Taiwan, www.geoasia7.org
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@ ATC 2023

Australasian Tunnelling Conference

18th Australasian Tunnelling Conference 2023
Trends and Transitions in Tunnelling
November 5 - November 8, Auckland, New Zealand
https://atc2023.com

With a theme of Trends and Transitions in Tunnelling -
the 18th Australasian Tunnelling Conference in New
Zealand is already shaping up to be the most antici-
pated event on the 2023 calendar.

The ATC will be hosted by the NZTS in Auckland, Aotearoa
New Zealand between the 5th and 8th November 2023.
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With an overarching focus on Trends and Transitions in Tun-
nelling, the main themes of the conference (in English and
Maori - a huge part of New Zealand’s national identity), in-
clude:

e Resilience: Manawaroa; wellbeing, infrastructure, eco-
nomics.

e Relationships: Hononga; industry, stakeholders and fu-
ture generations.

e Guardianship: Tiaki; sustainability and legacy. Re-pur-
posing and enhancing existing infrastructure, decarboni-
sation.

o Future (s): Anamata; what kind of infrastructure is
needed.

The conference committee are specifically looking for ab-
stracts on the following topics, but all abstracts relevant to
tunnelling are welcomed:

e Transition engineering, sustainability and economic
growth

e Metros and mass transit

e Digital engineering, instrumentation and monitoring

e Hydropower and utility tunnels

e Mechanised tunnelling

e Conventional tunnelling/SEM/caverns

e Tunnel operations, asset anagement, repurposing and re-
habilitation

e Tunnel systems, ventilation and fire life safety

e Human factors: users, resourcing, training, competency
education and diversity

e Safety and occupational safety

e Underground architecture and space development

e Grouting, ground modifications and hydrogeology

e Sprayed concrete and tunnel linings

e Automation and technological advances

e Shafts

e Tunnels and tunnelling for mines

e Geotechnical characterisation, seismicity and difficult
ground

e Risk management, collaboration and contracting
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cGts - 50" jubilee Annual conference GEOTECHNICAL ENGI-
NEERING AROUND US AFTER 50 YEARS, 14" and 15" No-
vember 2022, Brno, Czech Republic, www.cgts.cz/en

CouFrac 2022 - 3™ International Conference on Coupled Pro-
cesses in Fractured Geological Media: Observation, Modeling,
and Application, November 14-16, 2022, Berkeley, Califor-
nia, USA, https://coufrac2022.0rg

Piling & Ground Improvement Conference 2022, November
16-18, 2022, Sydney, Australia, https://events.american-
tradeshow.com/pilingconference2022
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AUSROCK Conference 2022, 6th Australasian Ground Control
in Mining Conference —an ISRM Regional Symposium, 29 No-
vember - 1 December 2022, Melbourne, Australia,
www.ausimm.com/conferences-and-events/ausrock/

16th ICGE 2022 - 16th International Conference on eotech-
nical Engineering, Lahore, Pakistan, 8-9 December, 2022,
https://16icge.uet.edu.pk/

(G240

~ 6 International Conference on

Grouting and Deep Mixing

January15-18, 2023

New Orleans Marriott | New Orleans, Louisiana

https://www.dfi.or rout2022

#GROUT22 is organized by Deep Foundations Institute
(DFI) and International Conference Organization for Grouting
(ICOG) with support from Geo-Institute's Grouting Commit-
tee present the 6th International Conference on Grouting and
Deep Mixing. Be updated on the latest grouting practices,
network with industry professionals, view the latest technol-
ogy and services in the Exhibit Hall ... all while enjoying the
excitement and diversity of the Big Easy! This legacy event
celebrates 40 years of grouting technology and practices,
covering all types of grouting for foundation projects. Key-
note lectures, technical paper presentations, and panel dis-
cussions will present and debate advances in methods, ma-
terials, instrumentation, and control; highlighting their use
and understanding for a variety of applications.

Topics cover anchors and piles; cement-based grouts; chem-
ical and other grouts; dam foundation grouting, grout cur-
tains, and cutoffs; deep mixing methods, applications, and
performance testing; grouting for seepage control; highways
and transportation; jet grouting; karst grouting; levees and
flood walls; low mobility grouting; mine applications; perme-
ation grouting; performance testing; structural support; and
tunneling.
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ATA GEOSYNTHETICS CONFERENCE, Feb. 5-8, 2023, Kansas
City, MO USA, https://geosyntheticsconference.com

4th African Regional Conference on Geosynthetics - Geosyn-
thetics in Sustainable Infrastructures and Mega Projects, 20-
23 February 2023, Cairo, Egypt, www.geoafrica2023.0rg

ASIA 2023, 14 - 16 March 2023, Kuala Lumpur, Malaysia,
www.hydropower-dams.com/asia-2023

3rd International Conference TMM_CH “Transdisciplinary
Multispectral Modelling and Cooperation for the Preservation
of Cultural Heritage: Recapturing the World in Conflict
through Culture, promoting mutual understanding and
Peace”, 20-23 March 2023, Athens, Greece, www.tmm-
ch.com
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Conference on Foundation
Decarbonization and Re-use

L j &

(BTl

MARCH 21-23, 2023 | KIT AMSTERDAM, NETHERLANDS
www.dfi.org/2023-conference-on-foundation-decar-

bonization-reuse

The Construction Industry is largely contributing to the CO2
emissions, and so is the Deep Foundation Industry. With sus-
tainability becoming every day more relevant, foundation de-
sign has to be viewed differently. Decarbonization is the first
option: more efficient design reducing volumes of concrete
or steel, the use of different materials with lower carbon foot-
print. This should not be viewed as the only option available:
the reuse of existing foundations must be considered as well,
and even preferred as the most sustainable option.

In March 2023, DFI Europe and the Geotechnical Section of
the KIVI will host a 3-day conference, including an optional
one-day site-visit, to discuss these burning topics in Amster-
dam, The Netherlands.

In this city, foundations using timber piles (one of the more
sustainable construction material) have been used for long,
and given the age of many structures the issue of the foun-
dation reuse is a recurring topic of endless debate. This can
be because the loads have increased since the structure was
first designed, as is the case with the bridges in Amsterdam,
or because a new building is constructed to replace a struc-
ture that no longer meets the current requirements.

But of course, there are many other places in the world where
this issue is getting momentum, with urban centers being re-
constructed and transformed, and the issue is also is not lim-
ited to just timber piles. How do you address the remaining
service life of steel piles that may have been subjected to
corrosion? Or how do you assess the bearing capacity of any
foundation pile, for which the original design and construction
data is no longer available?

In this International Conference all these aspects will be cov-
ered in 4 sessions that will focus on the overall concept of
foundation decarbonization and reuse, the assessment of ex-
isting foundations, the design aspects associated with this
topic, and finally the impact this approach will have on the
construction phase.

Papers from all around the world will be presented following
a keynote address to introduce each session. And we hope
that you will join us in Amsterdam to listen to these presen-
tations and to participate during panel discussions with the
presenters.
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88t ICOLD Annual Meeting & Symposium on Sustainable De-
velopment of Dams and River Basins, April 2023, New Delhi,
India, https://www.icold2020.0rg
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Rocscience International Conference 2023 Synergy in Ge-
otechnical Engineering, April 24-26, 2023, Toronto, Canada,
www.rocscience.com/events/rocscience-international-con-
ference-2023

UNSAT 2023 - 8% International Conference on Unsaturated
Soils, 2-5 May 2023, Milos island, Greece, www.un-
sat2023.org

World Tunnel Congress 2023 Expanding Underground
Knowledge & Passion to Make a Positive Impact on the World,
12 - 18 May 2023, Athens, Greece, https://wtc2023.gr

NROCK2022 - The IV Nordic Symposium on Rock Mechanics
and Rock Engineering, 24 - 25 May 2023, Reykjavic, Iceland,
www.nrock2023.com

Underground Construction Prague 2023, May 29 - 31, 2023,
Prague, Czech Republic, www.ucprague.com

17DECGE Danube - European Conference on Geotechnical
Engineering, 7-9 June 2023, Bucharest, Romania,
https://17decge.ro
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SuperPije’23

AISC

In partnership with

OEEP Fo

Piling Design Construction Conference

%
®3p1s®

Atlanta, Georgia

June 7-9, 2023  Atlanta Marriott Marquis

www.dfi.org/superpile2023

The technical committees of DFI and ADSC combined their
industry expertise to organize SuperPile '23. This three-day
conference includes presentations on the latest develop-
ments in:

e Driven piles

e Augered cast-in-place/drilled displacement piles
e Micropiles

e Marine foundations

e Testing and evaluation of foundation systems

e Seismic and lateral loads

e Drilled shafts

e Ground improvement (related to piling)

e Helical piles and tiebacks

Presentations will showcase “super” innovations, challenges
of designing and constructing CFA piles, and current trends
in deep foundations. Program highlights include a keynote
presentation on Georgia geology and deep foundation his-
tory, DFI's Osterberg Memorial Lecture, and a panel discus-
sion titled “Is the Industry Moving to Electric Powered Con-
struction Equipment?”.

On Wednesday, June 7, DFI committees will meet in the af-
ternoon to discuss progress on various committee projects
and in the evening from 6:00-8:00 p.m. the men and women
of the Women in Deep Foundations Committee will host a
not-to-be-missed networking reception at Skyline North on
the 10th floor of the Atlanta Marriott Marquis.

On Thursday, June 8, plenary sessions will present a variety
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of technical topics featuring one panel discussion, keynote
and invited speakers as well as the annual Osterberg Memo-
rial Lecture.

Two parallel session tracks on Friday, June 9, will provide at-
tendees the option to choose presentations of interest. In-
vited and selected presentations will highlight advancements,
innovations and challenges in design and construction of
deep foundations, particularly related to piling solutions.
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3rd JTC1 Workshop on “Impact of global changes on landslide
risk”,7 - 10 June 2023, Oslo, Norway, https://jtc1-2023.com

9th International Congress on Environmental Geotechnics
Highlighting the role of Environmental Geotechnics in Ad-
dressing Global Grand Challenges, 25-28 June 2023, Chania,
Crete island, Greece, www.iceg2022.org

DFHM8 TORINO 2023 8th International Conference on Debris
Flow Hazard Mitigation, 26-29 June 2023, Torino, Italy,
http://dfhm8.polito.it

NUMGE 2023 - Numerical Methods in Geotechnical Engineer-
ing 2023, 26 - 28 June 2023 Imperial College London, UK,
www.imperial.ac.uk/numerical-methods-in-geotechnical-en-
gineering
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Deep Foundations Institute (DFI) S3: Slopes, Support and
Stabilization is a 2.5-day conference on the practical applica-
tion of deep foundations and ground improvement techniques
for stabilizing soft ground, landslides and slopes, and sup-
porting deep excavations. The technical program highlights
the state-of-practice, current research, innovations, ad-
vancements, and case histories of deep foundations, an-
chored earth retention, slurry walls, ground improvement,
deep mixing. The popular software discussion will be held
again this year: a featured interactive panel discussion that
covers the effective use of software for analyzing slope and
landslide stabilization and deep excavation projects.

August -10, 2023 Boston, Massachusetts

www.dfi.org/s32023

On Tuesday, August 8, related DFI technical committees will
hold committee meetings in the afternoon. All DFI committee
meetings are open for anyone to attend. In the evening, DFI's
Women in Deep Foundations Committee will hold a fundrais-
ing networking event, and all attendees are invited to join
and participate. More details on the event will be posted
shortly.

All S3 technical sessions are presented in plenary format and
in depth discussion is encouraged. On Wednesday, August 9
and Thursday, August 10, keynote lecturers and other indus-
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try experts will provide presentations on the latest analytical
and design methods and practical applications.

Equipment, material and instrumentation suppliers, contrac-
tors, engineers, and other vendors will present their services
in our Exhibit Hall.

Members from the following committees are collaborating to
organize this event:

e Anchored Earth Retention

e Deep Foundations for Landslides and Slope Stabilization
e Drilled Shaft

e Ground Improvement

e Slurry Wall

e Soil Mixing

e Subsurface Characterization for Deep Foundations

e Testing and Evaluation
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17ARC 17th Asian Regional Geotechnical Engineering Confer-
ence, 14-18 August 2023, Nur-Sultan, Kazakhstan,
https://17arc.or

ISMLG 2023 - 4™ International Symposium on Machine
Learning & Big Data in Geoscience, 29 August - 1 September
2023, University College Cork, Ireland, www.ismlg2023.com

IS-PORTO 2023 8th International Symposium on Defor-
mation Characteristics of Geomaterials, 3rd - 6th September
2023, Porto, Portugal, www.fe.up.pt/is-porto2023

SUT OSIG 9™ International Conference “Innovative Geotech-
nologies for Energy Transition”, 12-14 September 2023, Lon-
don, UK, www.0sig2023.com, www.sut.org

SAHC 2023 13% International Conference on Structural Anal-
ysis of Historical Constructions “Heritage conservation across
boundaries”, 12-15 September 2023, Kyoto, Japan,
https://sahc2023.0org/

XII ICG - 12th International Conference on Geosynthetics,
September 17 - 21, 2023, Rome, Italy, www.12icg-roma.org

SEG23 Symposium on Energy Geotechnics, 3-5 October
2023, Delft, The Netherlands, https://seg23.dryfta.com

3

28th European Young Geotechnical Engineers
Conference and Geogames
04 - 07 October 2023, Moscow, Russia

Organiser: Russian Society for Soil Mechanics, Geotechnics
and Foundation Engineering

Contact person: PhD Ivan Luzin

Address: NR MSUCE, 26 Yaroslavskoye shosse
Phone: +7-495-287-4914 (2384)

Email: youngburo@gmail.com
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2023 15% ISRM Congress, International Congress in Rock Me-
chanics Challenges in Rock Mechanics and Rock Engineering,
9+14 October 2023, Salzburg, Austria,
https://www.isrm2023.info/en/

ACUUS SINGAPORE 2023 18" Conference of the Associated
Research Centers for the Urban Underground Space “Under-
ground Space - the Next Frontier”, 1 - 4 Nov 2023, Singa-
pore, www.acuus2023.com

6th World Landslide Forum “Landslides Science for sustanai-
ble development”, 14 to 17 November 2023, Florence, Italy,
https://wlf6.or

CREST 2023 - 2™ Construction Resources for Environmen-
tally Sustainable Technologies, November 20-22, 2023, Fu-
kuoka, Japan, https://www.ic-crest.com

GEOTEC HANOI 2023 The 5% International Conference on
Geotechnics for Sustainable Infrastructure Development, De-
cember 14-15, 2023 - Hanoi, Vietnam, https://geotechn.vn

World Tunnel Congress 2024 19 to 25, April, 2024, Shen-
zhen, China, www.wtc2024.cn

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

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

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

Chile, https://panamgeochile2024.cl

3 D

21st International Conference on
Soil Mechanics and Geotechnical Engineering
14 - 19 June 2026, Vienna, Austria

Organisers:

Austrian Geotechnical Society and Austrian Society for Geo-
mechanics

Contact person: Prof. Helmut F. Schweiger

Email: helmut.schweiger@tugraz.at
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The 1961 Kurenivka mudslide in Ukraine

On 13 March 1961 a very large landslide occurred in Ku-
renivka area of the city of Kyiv (Kiev) in Ukraine, although at
the time it was a part of the Soviet Union. The location is
50.486, 30.473, although there is little evidence of the land-
slide now. The event is now known as the Kurenivka mudslide
(or the Kyrenivka mudslide in some cases).

The landslide was the consequence of a strange and tragic
set of circumstances. In September 1941, the Babyn Yar ra-
vine at the top of the slope was the site of a Nazi atrocity in
which 34,000 Jewish people were murdered. The site con-
tinued to be the location of the murder of Jewish and other
people through the Nazi occupation; it is estimated that
100,000 people were killed there.

Upon recapture of the city, the Soviet authorities sought lit-
erally to cover up the tragedy by burying the site beneath a
landfill. Subsequently, the ravine was filled with dense liquid
waste from brick factories in the area.

Radio Free Europe has a good account of the events of 13
March 1961. The previous evening the pumping station at
the dam that was retaining the waste failed. At 8:30 am the
dam collapsed, releasing at least 600,000 cubic metres of
waste (some reports indicate 4 million cubic metres), includ-
ing brickworks waste, mud, water and (dreadfully) human
remains. It is reported that landslide debris cascaded
through the streets of Kurenivka for about two hours. The
Wikipedia account describes the burial of “a residential area,
a tram depot, several industrial buildings and a cemetery, as
well as traffic moving along the streets”.

The impact was devastating. At least 50 people were killed
at the tram depot alone. The official toll is 145 people,_but
some investigations have suggested that 1,500 people lost
their lives that morning.

Included in the Radio Free article about the Kurenivka mud-

slide are some archive images of the aftermath of the disas-
ter. This pair of images provides an interesting view of the
scale of the event:-

The aftermath of the 13 March 1961 Kurenivka mudslide in
Ukraine.

In the aftermath of the landslide, the site was cordoned off
by the Soviet authorities, and information about the disaster
was suppressed. It appears that there was an attempt to pin
the blame of the chair of the City Council, Alexei Iosifovich
Davydov. He died in mysterious circumstances on 20 Octo-
ber 1965; the official version is that he committed suicide,
although this is disputed.
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The amount of detail available about the Kurenivka mudslide
remains limited, and I suspect that there is little knowledge
of this tragic event in the landslide community. It is a disas-
ter that is worthy of further, detailed study amidst the ongo-
ing tragedy in Ukraine.

(Dave Petley / THE LANDSLIDE BLOG, 28 September 2022,
https://blogs.agu.org/landslideblog/2022/09/28/the-1961-
kurenivka-mudslide-in-ukraine/)
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KaTéppeuoe TO BOUVO Kal OE 72 MPEG
anoxkaraocTadnke o SpOHOG HE Eva TETpaywvo!l!

Kanou atnv Kiva.

SwTtnpng FkouvTouBag Facebook
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MINES AND WINES

Geometrica’s bespoke Steel and Aluminum Domes are
helping to settle age-old disputes between Wine Mak-
ers and Miners in Chile

One grows and maintains picturesque vineyards to produce
fine Chilean wine enjoyed the world over the other scours
the earth to dig up valuable gold, silver and copper.
Thoughwildly different, the Chilean winemaking and min-
ing industries are paramount to the country's $320.5bn
(GDP} economy and must co-exist.

Once in dispute about the amount of dust from mines pol-
luting vineyards, the two industries are now working along-
side each other peacefully, thanks to engineers at dome-
designing company Geometrica, creators of standard and be-
spoke domes capable of shutting in the dust.

Most mines in Chile that are located in winemaking regions
now have some sort of Geometrica dome or 1freedome' to
ensure winemaking neighbours aren't left with vineyards and
water supplies that are covered in dirty mine dust.

Geometrica's Chile representative Juan Pablo Jijena speaks
about the challenges of designing and constructing the dome
structures in the arid Atacama Desert and lofty Chilean An-
des.

Heidi Vella-Starr:

How did the idea for Carola Mine's ‘Freedom’ come
about?

Juan Pablo Jijena, Chile Representative for Geometrica

Carola mine is very old and has grown organically over time.
It is located in a fertile valley in a region of the Atacama De-
sert in northern Chile. This valley is very prolific in vineyards
and the mining plant is located precisely in the midst of a
vast area of vineyards that are permanently contaminated
with dust emanating from the production process of the min-
ing plant, resulting in constant claims from farmers in the
affected area.
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By mid-2010, the Carola mine contacted us to evaluate an
overall solution for the problem of pollution emanating from
the plant.

We identified three highly polluting plants on the ground
these we covered with bullet circular domes and a central,
irregular shaped area was covered by the freedome.

In addition to permanently solving the problem of pollution
at a lower cost with a highly aesthetic product, our freedome
was built without stopping the operation of the plant, which
undoubtedly was a significant advantage over other alterna-
tives.

The project began in 2011 and engineering and design took
around three months and construction about eight months.

What were the main challenges of the project?

Undoubtedly the greatest challenge was in the design and
engineering. Several long studies found different alternatives
suitable to cover the selected space, but there were many
issues to fight against when the freedome was being built;
such as the limited space on the ground, as the freedome
needed to rise up from the floor.

What was the cost of the dome at the Carola mine?

Regarding value, I cannot disclose the cost of the agreements
we made to our customer.

However, it is a solution with an excellent cost benefit ratio,
and has been implemented in virtually all Chilean mines.

Can you tell us more about the construction project?

The freedome was built with local labour, with the continued
assistance from a geometrical engineer and with a strict ad-
herence to our procedures and plans of assembling, which
were prepared for the environmental conditions and re-
sources available for this particular work.

There were several challenges to overcome to achieve the
construction of the freedome.

First, the plant continued to operate while the dome was as-
sembled, which meant a very hostile environment for work-
ers, mainly dust in suspension. Given the large number of
projects carried out in the region there was very little availa-
ble labour, so it was very difficult to get workers. Since there
were several significant interferences with existing struc-
tures, it was necessary to have large steel frames to support
the dome, which were mounted by cranes with very little
room to manoeuvre.

What about the project at Minera Lumina Copper Chile
in the Chilean Andes?

Geometric has built several domes in the Andes, and in par-
ticular the mining dome at Caserones was 4000 meters above
sea level, which was a major challenge, primarily because of
its size and diameter - it is 143m by 90m high.

It was a challenge also because of the environmental condi-
tions, such as frequent snow, extreme cold, high winds, ad-
verse topography, and difficult access and reduced working
space. There were also inadequate occupational health con-
ditions due to low oxygen in the air, which strongly hindered
the performance of workers.

The dome was required to cover the stack of thick copper
ore.
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The construction of the dome took around twelve months and
was assembled by a local contractor, assisted by a team of
engineers from Geometrica.

What is the maintenance requirement and lifespan?

Domes are coated in galvanized steel and painted on both
sides with polyester paint. They also have corrosion protect-
tion and are designed to greatly exceed the useful life of the
project.

Do the domes require special ventilation?

Ventilation is generally not required because workers enter
the dome only when the stockpile is not running or for very
short inspections. Ventilation would al low the dust to clear
out of the dome and pollute the environment.

What feedback has Geometrica received about the
domes?

Workers who have built our domes are highly motivated to
work with a unique structural system that is modern and
much admired.

TA NEA THZ EEEEI'M - Ap. 167 - ZENNTEMBPIOZ 2022

In general our customers are very pleased, not only by the
results but also by the way we carry out the various stages
of the project, from engineering, manufacturing, assembly
and support. We are a boutique industry strongly oriented to
our customers.

(mine, Issue 26, October 2014, http://www.nridig-
ital.com/mine-digital-magazine.html)
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EAAnvikn FewpuBoAoyia
(MpwTo BiBAio)

Eicaywyn otn NewpuBoloyia -
FewAoyiko kai
DUCIKOYEWYPAPIKO AUVAHIKO

Blitelanetr ... MapioAakog A. HAlag

'ONol aoxeddv €xouv anodexBei 0TI n eAAnvikr puBoAoyia sival
£va YONTEUTIKO NapapuBi nou dev £xel kapia anoAUTWE OXEoN
ME TNV NPOICTOPIKA MpaypartikoTnTa.

H guoTtnuarikr HEAETN OPWG TNG €EENIENG TOU KAiMaTOG KaTa
Ta TeAeuTaia 18.000 xpodvia KUPIWG KAl TWV ENINTOOEWY TOU
ogTov alyalakd kal atov undAoino eupwnaikd Xwpo €J3<IEE OTI
N NP®IKUN NOAITIOHIKA €EEAIEN TWV KATOIKWV TWV MEPIOXDV YU-
pw ano Tnv AvaTtoAikr) Megoyeio kal To Alyaio ouvdéeTal a-
MEOA WE TIC EUVOIKEG KAIMATIKEG OUVONKEG, TNV idla enoxr nou
otnv unodAoinn Eupwnn, Bopsia Twv opooeip®v Twv Mupn-
vaiov kal Twv AANEwv, €nikpaTouos To WUxoc (Nayetwdng
nepiodog).

AnodeixBnke akoun OTI N yevealoyikn eEEAIEN Twv Bewv, ONWG
gag Tnv €xel kAnpodoTtnoesl o Haiodog, akoAouBei Tnv naiaio-
YEWYPA®IKn €EEAIEN Tou Alyaiou Kata Tnv nepiodo HPeTAEU
18.000 ka1 6.000 xpovwv npiv anod oAuepa.

S1o BIBAi0 auTtd avadlovTtal CUVOMTIKA N (PUGIKOYEWAOYIKN
€EENIEN TOU eupUTEPOU alyaiakoU X®WpPou, Kabwg eniong Kai o-
PICUEVEG ano TIG MPWTEG TEXVOAOYIKEG dpAcTNPIOTNTEG TWV
NPOICTOPIKWV KATOIKWV TOU.

EAAnvVIkn FewpuboAoyia
(AsUTepo BiBAio)

01 Oeoi Twv EAAqVeV Méxpi
Tnv Tpitn Fevia

MapioAakog A. HAiag

Politaranmt gy

META To KOGHOYOVIKO 0TAdIo -XAog,
laia, Oupavog-, Tov JnNMIoUPYIKO
'EpwTa KAl OPICHEVA (PUOIKOYEW-
YPa®Ika oToixeia Tou €AAadikoU XWPou, ONwg Opn, NOVTOG
K.4., €EpXeTal n TpiTn yevida, Tiraveg, FiyavTeg K.d., nou Kupli-
apxei MExpI TNV €noxn Tng TiTavoupayiag.

3Tn ouvéxela ol Tpelg Peydlol Titaveg, Qkeavog, ATAag kai
Kpovog, avoiyouv Toug dINneipwTIKOUG Kai unepnovTioug dpod

TA NEA THZ EEEEI'M - Ap. 167 - ZENNTEMBPIOZ 2022

poug yia Tnv €EdnAwon Twv MpwTo-EAANVWV apxikd Kal Twv
npoioTopikwv EAAAVWY 0T OUVEXEIQ OTA NEPATA TOU KOGHOU.

AANOTE and ava@opeg Kal dAAoTe and apxaloAoyika gupn-
parta, anodeikvUETAl N napouadia Twv NpoioTopikwv EAARvVwV
ano Tn xwpa Twv YnepBopeiwv eI Toug AiBioneg kai anod Tig
Ivdieg pEXp! "...TNV Heyainv nneipov, UQ' NG N HEYAAN nepié-
XETal KUKAW BdaAaTtra..." (MAoUTapxog), dnAadn Tn Bopeioa-
VATOAIKN AUEPIKD.

EAAnvikn Nempuboloyia (Tpito
BiBAio)

NedTepeg Meviég Oemv Kai
‘Hpweg EAAAVwV Kai FeiIrovik®v
Aaov

Palitesanet gr
\

MapioAakog A. HAlag

STo TpiTo BIBAIo nepiypa®ovTal ol dpaaTnplOTNTEG TWV BEWV
TNG 4N¢ YEVIAG, CUPPWVA HUE TO YEVEaAoyIkd dEvOpo Tou Hold-
dou, Kal n oxéon Toug PE To YewnepiBaAlov, EekivovTtag anod
Toug B=oUc-noTapoUg Kal Toug €1 peyaAoug Bgolc Kal TIG Begg
Tou OAUpMNou. AkoAouBoUv ol B€0i TWV VEOTEPWV YEVEWV Kal
TeEAIKA o1 dia@opol Rpwec. Idiaitepn onuaaia didsTal oToug N-
PWEG NPONATopeS TwV EAAAVWY, ONWG Kal ag AAAoug AlyoTEpo
YVWOoToUG A eVTEA®C ayvonuévoug, onwg o MaAaundng kai o
Ayxiong, kabwg kal g€ noAAoUG Mou PECW TwV dPacTnploTh-
TWV TOUG anodeIkVUETAl N KaBoPIOTIKA GUUBOAN TWV NpoicTo-
pIK®V EAAAVWV aTn diapop@wan apXika Tou ApXaloeAANVikoU
noAITiopoU Kal aTn ouvexela Tou EupwnaikoU Kal YeVIKOTEPA
Tou AuTikoU. ZT1o BiIBAio kaTaBAnBnke npoonabeia va dobei a-
navTnon oTa €pWTANATA Mou OXeTIoVTal PE TN YEVEDH TWV
BEWV, KAl CUYKEKPIPEVA HE TO «MOTE» KAl «YId NMOIOUG AOYOUG»
dnuIoupynBNKav ol CUYKEKPIMEVEG YEVEEG TwV BEWV, OUVOE-
OVTAG TEC UE TIG KABOPIOTIKAG onuaaciag KAIHATIKEG HETABOAEC
Kal TIC OUYKAOVIOTIKEG EMINTWOEIC OTN YEWNEPIBAAAOVTIKN €-
EENIEN Tou eupUTEpOU AlyalakoU XWPou KaTd Ta TeAeuTaia
18.000 xpdvia, nou gival -oTIG ASNTOPEPEIEC TNG- Jovadikn o<
oAOkANnpo Tov nAavATn. MapaAAnAa, yiveTal ava@opa kai oTig
Beoyovieg TwV dlIaPopwVv Aawv nou kartoikoloav yupw anod
TNV AvaToAikn Meooyeio (Soupépiol, BaBuAwviol, XetTaiol, Al-
yunTiol, IopanAiteg) kal aventuav kal auToi onuavTikoug
NOAITIOMOUC KaTd TNV NPOICTOPIKA KUPIWG noxn.

(Ekd60gic AIBANHE, 2022)
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ISRM

International Society for Rock Mechanics
and Rock Engineering

ISRM Newsletter No. 59 - September 2022

KukAo@opnaoe To Telxog Ap. 59 SentepBpiou 2022 Tng ISRM
ME Ta akOAouBa nepleXOUevVa:

Message from the President

Welcome to the ISRM 2022 International Symposium -
LARMS IX, Asuncidén, Paraguay, 16-19 October 2022
15th International ISRM Congress, Salzburg, Austria -
deadline for submission of abstracts is now 31 October 22
39th ISRM online lecture by Prof. Bruce Hebblewhit

12th Asian Rock Mechanics Symposium - ARMS12, Hanoi,
Vietnam, 22-26 November

AusRock 2022, Melbourne, 29 November-1 December -
an update

CouFrac 2022, 14-16 November, Berkeley, California,
USA

Workshop of the Commission on Testing Methods in Eu-
rock 2022, Helsinki

ISRM Rocha Medal 2024 - nominations to be received by
31 December 2022

ISRM Sponsored Conferences

3

International Geosynthetics Society

KukAo@opnoe 1o IGS Newsletter Tng International Geosyn-
thetics Society pe Ta akoAouBa nepiexoueva:

IGS NEWSLETTER - September 2022

Helping the world understand the appropriate value and use

TA NEA THZ EEEEI'M - Ag

of geosynthetics
www.geosyntheticssociety.org/newsletters

New IGS Council Sets Ambitious Agenda READ MORE
Focus On Sustainability At IGS Special Session READ
MORE

Geosynthetics Event at the ICID Congress and Irrigation
Australia Conference READ MORE

Request for Proposal: Sustainability Benefit Calculator
READ MORE

. 167 — ZENTEMBPIOZ 2022

GeoAfrica 2023 - Deadline for full paper submission is 1

October READ MORE

Register Now for GeoAsia7 - Hybrid Event READ MORE

Chapters: Join The IGS Job Shadowing Program READ

MORE; SEE BROCHURE

Give IGS Photo Contest Your Best Shot READ MORE

10 Questions With... Departing IGS President Chungsik

Yoo READ MORE

Bumper Young Members Program At 13th ICG READ

MORE

Sustainability eBook Now In Arabic! READ MORE

IGS Awards: Call for Nominations 2018 - 2021 READ

MORE

Upcoming Webinars

—  The Yeager Airport Reinforced Slope, September 20
at 1pm EST (GMT-4), Presented by Bob Bachus
REGISTRATION INFORMATION

—  An Approach to High-Density Polyethylene (HDPE)
Geomembrane Selection for Challenging Design Re-
quirements, October 25, repeated on October 26,
Presented by Dr. Fady B. Abdelaal REGISTRATION
INFORMATION

Calendar of Events
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