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MCEEEETM

Alayviopog KalbTepng AIMTAGMATIKAG
Epyaciag Eqpappoopivou Evéiagpépovrog
yia 1o £1oG 2013

1. O SIaywVIOPOS ATTeLOLVETAI OTOLG ATTOPOITOLS TWV EAAN-
VIKGV TTOALTEXVEIWV KAl TTOALTEXVIKWY OXOAWV Ol OTToioI B6a
OLYYPAWOLY OTNV EAANVIKI YAWOCOQ TIPOTITLXIOKE SITTAG-

MATIKA EpYACia oTNV TTEQIOXN TNG YEWTEXVIKNG UNXAVIKNG.

2. AKKQI®PA CLPUETOXNC EXOLV Ol ATTOPOITNCAVTEC KATA TO

NUEPOAOYIAKO £TOG TOL SIAYWVIOUOL, UETA ATTO TTPOTACN
Ap. 51 - NOEMBPIOY 2012 amo ToV emMPAETTOVTA TNG SITTAWUATIKNG £oyaaoiag kal e’
OcoV n SIMMAWUATIKA €pyacia TTANEOI TIC TTPOSIAYPAPES
TTOL TTEPIYPAPOVTAI TIIO KATW OTO onueio 7. KABe emPAé-
TV UTTOPEI va TTPOTEIVN pia SITAWUATIKA €pyacia ava &-
TOG.

3. H aitnon oupuetoxnNg oTov SIay@VIoPO KATaTiOeTal nAe-
KToovikG  oTnv  EEEEFTM  (president@hssmge.gr  kai
secretary@hssmge.ar) eviog Tou Pnvog AgkeuPpiov ToL é-
TOLG TOL SIAYWVIOUOL (6nNA. Aekéuppiog 2013). KaBuoTe-
pNUEVES LTTOPROAEG Sev Ba AaupdavovTtal uTT' oyn.

4. H aitnon B6a mpétel va ocuvodebeTal aTTo:

e [lepiAnwn 800-1000 At€ewv TTOL Ba TEPIYPAPN A) TO
TTEORANUC TTOL AVTILETWTTIOTNKE OTNYV SITTAWUATIKY OTO
TTAQicI0 TNG LTTAPXOLOAG BIBAIOYPAPIAG/BEATIOTNG TTPA-
KTIKAC, PB) TN WEBOSO TTOL £MAEXONKE YIA VA AVTIPETWTTI-
oBn 10 TPEPORANUA, Y) TA ATTOTEAECUATA/CLUTIEQACUATA.

(ovvéxeia otnv oeNiba 3)
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Alaywviopog KaAuTtepng AInAwpaTikng Epyaciag
Epappoopgvou EvdiapepovToc yia To €roc 2013

SeiopoU L’Aquila Suvéxeia

MNpooexeic EkONAWOswV MewTeXVIKOU EV3lapEpovTog
otnv EAAGDa

Ta MabnuaTikd gEpvouv To VEPO OTNV ZAHo
Aladikaoieg Avabeong & EkTéleong Anuociwv 'Epywv
otnv Apxaia EAAGda

«Ta ‘Epya Tng ATTIKO METPO A.E. H Kataokeun Twv
MeTpd ABnvwv kal ©scoalovikng»

Huepida Néwv EpsuvnTwv Tou ETAM «H AVTIGEIONIKN
Mnxavikn peoa ano Tnv Emornuovikr) Matid Néwv
EpeuvnT®V Kal Mnxavikwv»

NaveAAnvio Suvedpio IoTopiag Twv EnioTU®V Kal
NG TexvoAoyiag

2° MaveAAnvio Zuvedpio ®paypdtwv kal TapIeuTn-
pwWV

ApBpa

The profit in risk
Stress and positive reinforcement
Construction du métropolitain a PARIS

©¢osic Epyaoiag yia MewTexvikoUg Mnxavikoug
Avaokonnon FewTeXVIKOV EKdNA®oswv

Tpanela EdapoTeXVIK®V AESOUEVWOV
AEOVOOUVVETPIKG ®Ppaypata SkAnpoU Enixwuatog

Mpooexeic MewTeXVIKEG EKONAMOEIG:

XXXVI Winter School of Rock Mechanics and
Geoengineering

Fifth International Conference on Forensic Engi-
neering

5th Biot Conference on Poromechanics

3™ International Conference on Environmental
Pollution and Remediation

10th International Symposium of Structures,
Geotechnics and Construction Materials

8th International Conference on Physical Modelling
in Geotechnics (ICPMG2014)

TC204 ISSMGE International Symposium on "Geo-
technical Aspects of Underground Construction in
Soft Ground" - IS-Seoul 2014

EvdiapepovTa MewTexvika Nea

Hetch Hetchy project uses freezing technique
Toouvaul otn Aipvn TngG Meveung

EvdiapepovTa - SeIOUOI

Calif. city building a "tsunami-resistant" port

Major Earthquakes Can Trigger Faraway 'Slow'
Quakes

EvdiapepovTta — MNepiBailov

New paving system uses recycled plastic

TexvnTEG NANKPUPEG anokadbioTouV TNV OIKOAOYIKN
100pponia oTo MNkpav Kaviov

EvdiapépovTa - Aoina

La légende des sciences
National Geographic Rion Antirio Bridge in Greece
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2Tn Pwaoia dnuioupynoav counep-pneTov
SeaWalk Port Skjolden
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(ouvéxela and Tnv oeAida 1)

e EnioToAn Tou €nIBAENOVTOG MOU TEKUNPIWVEI TNV Kal-
voTopia TnG dINAWMATIKAG Kal Tn XPNOoIMOTNTA Twv
anoTeAeouaTwv oTnv npdgn.

5. O1 aimioeig 8a a&loAoynBouv and smiTponn Teoodpwv (4)
YEWUNXAVIKOV TNG NPA&nG kai evog (1) anod 1o diIdakTikd
npoownikd pn eAAnvikoU navenioTnuiou, ol onoiol 8a &-
MAEEOUV TIC TEOOEPIC (4) EMIKPATECTEPEG.

6. H EEEEMM 6a eidonoinon Toug OUuyypageic Twv Teood-
pwV JINAWHATIKOV €pYACI®V £wWC TO TEAOG MapTiou, oI
onoisg Ba npénel va anootalouv otnv EEEEMM o€ evTunn
Hoppn o 2 avTiTuna €wg To TEAOG AnpiAiou. H emiTponn
B6a ano@acion noia dINAWMATIKA €ival KaAUTepn Kal Tn
ogIpd TWV TPIWV €NIAAXOUC®V CUUPWVA PE TA MIO KATW
KpITHPIa:

e Eival To npoBAnua nou avTIMETWMIOTNKE GNUAVTIKO
oTtnv npdgn;

e H peBodoloyia nou eniAéxBNKe yia TNV €niAucn Tou
npoBARUATOC UNopEi va epappocdn atnv npdaén;

e To nepleXOUEVO TNG JINAWMATIKAG €pyaciag dsixvel
TNV €I¢ BaB0G KaTavonon Bacik®V apx®V TNG YEWTE-
XVIKAG HNXAVIKAG;

e H dinAwpaTikn epyacia £xel ypagTei Pe pia Aoyikn
doun; Eivalr «@IAIkA npog Tov avayvwoTn» (oTpwTh
yAwooa, owoTr opBoypagia, eneEnynUaTikég «Aelav-
TEC» MIVAKWV Kal oxXNUaTwyv, €UKoAn avalntnon kai
elpeon TwV Bacikwv NapadoxXwv & CUNNEPATHATWV);

7. Na va a&oloyn®n pia JINAwUATIKR €pyacia oTo nAdicio
Tou dlaywVviopoU, €ival anapaitnTa Ta nio Katw MepIEXO-
peva:

- EAAnvikn nepiAnyn (1.5-2 ogAideqg).
- AyYyAIkn nepiAnyn (1.5-2 geAideg) & ayyAIkog TiTAOG.

- KaTtaloyol NepIEXONEVWY, MIVAKWV KAl OXNMATwv (UE
napanopnr oTIC avTioTOIXEG OAIDEG).

- EAAnvoayyAikd yAwoodpl KUPIWV TEXVIKOV OPWV Mou
XpnoigonoloUvTal TNV £pyaaia.

- Kartaloyog cUuuBOAWV.
Eni nAfov anaiteiTar:

- H éxTaon Tng epyaociag va unv ungpBaivn Tig 200 oe€-
Aideg (e€aipoupévwv Twv napaptTnUaTwv Ta onoia
dev a&ioloyouvTai).

- 'OAa Ta oxNAPaATa kai ol Nivakeg Npenel va eival npw-
TOTUNA 1), O€ avTiBeTn nepinTwon, Ba npenel va €xn
nTnNOn kail 506n and Tov €kdoOTN €1d1kn adeia (nou Ba
KaTaTedr) padi ge Tn SINAWHATIKN).

Av KAnoia ano TIG ENIKPATECTEPEG DINAWHATIKEG eV MAN-
poi TIC Npodiaypa®Eg, anokAsieTal and Tov diaywvioud
XwpiG nepaiTépw agloAoynon.

8. To Bpafeio €ival anovopry «NAAKETAG» Kai TIMNTIKN €y-
ypagn Kal TETPAstg dwpeav auvdpoun otnv EEEEMM.

9. Ta anoteAéopata Tou diaywviopoUu 6a avakolvwvovTal
HEOW NAEKTPOVIKOU Taxudpopeiou oe OAA Ta HEAN TNG
EEEEMM £éwg Ta péoa Iouliou Tou endpeEvou £TOUG TOU
diaywviopou (dnA. IoUAlog 2014), evw n enionun Bpa-
Beuon 6a yivetal oTo NPWTO NAVEAAAVIO GUVEDPIO TNG
EEEEIM nou akoAouBsei To €ToG Tou diaywvVIouou.
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2EIZMOY L'AQUILA
2YNEXEIA

>To nponyoUHeEVOo TeUXOC ava@ePBAKAUE OTNV EEWPPEVIKN
katadikn €& ITAAWV C€IOMOAOYWV Yia avBpwnokTovia, nel-
on dev nposidonoincav €ykaipd yid TO OEIONO MOU CNUEI®-
Onke oTnv ITaAia To 2009 oTnv nepioxn Tng L'Aquila. Mapa-
BETOUME OTN OUVEXEID TNV EMIOTOAR dlapapTupiag nou ans-
otelAe To ETAM oTov MpwBunoupyd Tng ITaliag k. Mario
Monti.

W

EAAHNIKO TMHMA
ANTIZEIZMIKHZ MHXANIKHZ
[ ETAM ]
Mé£AoG TnG A1EOvoUG 'Evwong AVTIOEIOHIKNG
Mnxavikng

To the President of the Italian Government, Mario Monti

cc. The President of the Republic of Italy
cc. The Greek Minister of Civil Infrastructure, Transporta-
tion and Networks

#07/ETAM/25-10-2012/1D
Thessaloniki, October 26th, 2012

Subject: Hellenic Association for Earthquake Engineering
on the I’Aquila sentence

Your Excellency Mr. President,

It is with great regret that we have been informed regard-
ing the primary conviction of seven Italian scientists, con-
sidered responsible for the loss of human life during the
recent earthquake in L'Aquila.

We by no means attempt to interfere into internal affairs of
a friendly country like yours. Nevertheless, with deep re-
spect for each and every human life lost due to this natural
disaster, please let us, with the scientific capacity of the
Hellenic Society for Earthquake Engineering, note the fol-
lowing:

- It is commonly accepted within the scientific community
worldwide, that there cannot be a short-term prediction of
earthquakes, nor can it be an accurate determination of the
space, time and intensity of a future seismic event. For this
reason, it is practically impossible to take any essential pre-
caution measures for the protection of citizens in an area
that is sufficiently narrow and within a reasonably short
period of time. Citizens and the State ought to know the
limits of scientific knowledge and to accept the large uncer-
tainties associated with the prediction of seismic activity,
which is unfortunately still impossible to overcome. From a
scientific point of view and in accordance with all interna-
tional guidelines and state-of-practice, the Italian collea-
gues acted as any other scientist would have in a similar
position.

- The criminalization of the inherent scientific inability to
exceed the current state of knowledge is not only unjust for
the persons in charge of the Italian National Commission for
the Forecast and Prevention of Major Risks, who have con-
tributed at a great extent in the mitigation of seismic risk.
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It is expected to inactivate all relevant Civil Protection De-
partments in Italy and worldwide, which will be reluctant to
act in the future based on actual data. This phobic crisis
management may also result into a seriously misleading
assessment of the probabilistic nature of seismic hazard.

This fact alone may have severe consequences on the eco-
nomic and social life of all regions exposed to seismic risk
internationally. Most importantly, it raises serious questions
regarding the way in which the State and society view the
scientific progress as a whole.

Based on the above, we would like to express the full and
unreserved support of the Hellenic Department of Earth-
quake Engineering to the convicted colleagues. We do hope
that Your Excellency will beneficially assess the validity of
our allegations.

Sincerely yours,

Prof. Kyriazis Pitilakis, Chairman of the HSEE
Assist. Prof. Anastasios Sextos Secretary of HSEE

Professionals fear fallout from quake convic-
tions

Conviction in Italy of six scientists and geologists for
manslaughter following the L’Aquila earthquake in
2009 has thrown into question the ability of profes-
sionals to act without fear of prosecution.

Italy’s geology institute the Instituto Nazionale di Geofisica
e Vulcanologia (INGV) led international condemnation of
the court case which sought to establish blame for the
deaths of 309 people killed when an earthquake struck the
small town of L’Aquila on 6 April 2009.

Engineers added their voice to the criticism. “It sets a chill-
ing precedent for every scientist. Not just those predicting
earthquakes, but meteorologists, physicists, chemists or
indeed any scientist working in any discipline where the
exact result of every single action cannot be predicted with
certainty,” said Arup seismic specialist Ziggy Lubkowski.

“Who now will take responsibility for forecasting the risk of
storms or floods or earthquakes when to make such a pre-
diction is to risk your freedom? And where is the justice in
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denying potential victims of the benefit of scientific exper-
tise as we learn more about our environment in the future?

“Indeed, how will we drive learning if we cannot safely
share ideas, theories and opinions in public? Science is
based on the willingness of a great many people to state
their opinion freely and fairly on the basis of the evidence.”

Compromised

The British Geological Survey agreed with Lubkowski that
the outcome of the L’ Aquila trial “will inevitably compro-
mise” the relationship of scientists concerned with natural
hazards with the public. The International Association of
Seismology & Physics and the Earth Interior, which exists to
advance global seismic knowledge, also expressed its
“deepest concern” for the verdict.

The six scientists convicted included INGV president Enzo
Boschi and Italian National Earthquake Centre director Guilo
Selvaggi. They, and a public official, were found guilty by a
judge Marco Billi of manslaughter. L'Aquila’s Prosecutor’s
Office had accused them of negligence for failing to com-
municate the risks of an earthquake properly.

INGV research director Alberto Michelini said the motive
behind the prosecutions was political. "It was clearly a set
up in some way to show the government was doing some-
thing,” he said.

All seven received six year jail terms, but none of them has
begun their sentences as they all plan to appeal. It is not
yet known how Billi reached his verdict. Under Italian law a
judge has up to 90 days to publish the “motivazione della
sentenza” or reason for sentencing.

But it is believed prosecutors relied in court on a heavily
disputed report, produced by the International Commission
on Earthquake Forecasting for Civil Protection. It was com-
missioned by the Italian government following the disaster
to assess the science community’s capability when it comes
to short-term prediction of earthquakes.

Report author and University Southern California earth-
quake director Tom Jordan said the scientists should have
picked up the signs of an increased threat of an earth-
quake.

Using the most up to date seismic modelling, Jordan said
there was probably a 1% chance of an earthquake and that
that risk should have been communicated.

But Lubkowski doubted whether the scientists could have
recognised the increased risk.

“Many seismologists around the world have already argued
they would not have issued heightened risk warnings on the
basis of the same evidence,” he said.

(Declan Lynch / New Civil Engineer, 1 November, 2012,
http://m.nce.co.uk/8637932.article,
http://www.nce.co.uk/news/business/professionals-fear-
fallout-from-quake-convictions/8637932.article)
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NMPOZEXEIZ
EKAHAQZEIZ
FEQTEXNIKOY
ENAIAGEPONTO2
2THN EAAAAA

ETAIPEIA MEAETHZ APXAIAZ EAAHNIKHZ
TEXNOAOIIAZ
Ta MabnpaTika (pEpvouv To VEPO OoThV ZaHo

Tnv Aeutépa, 3 AekepBpiou 2012, o OuoTIHog Kabnyntnig
EMMN ©.M. Tdolog 6a napouciacn Tn vEa €IKOVOKIVNTIKA Tal-
via Twv ©.M. Taoiou, N. Mnka, I. MoAulou: «Ta MaBnuari-
KGO (PEPVOUV TO VEPO OTNV ZAMO>», OXETIKA HE TNV KATA-
okeur Tou EunaAiveiou udpaywyeiou.

H Taivia napouoialel €va €pyo Tou 6% aiwva n.X., gia on-
payya udpaywyeiou pnkoug 1000 p. kai diatoung 2,00 x
2,00 y, n onoia diavoixdnke and Ta dUo akpa TNG ouyxpo-
VWG.

H cuvavtnon Twv dUo TUNHATWV KATW and Tnv Kopuer Tou
Bouvol €yIve Pe APKETR akpiBeia, napa To Yeyovog OTI Ol
YEWAOYIKEG OUVONKEG avaykaoav Tov unxavikd EunaAivo va
ekTpanei NoAAEC QopéEG anod Tnv subuypappia. To BeTIkO au-
TO anoTéAeopa ogeileTal oTnv yvwon Tng OEQPHTIKHS TE-
QMETPIAZ. To Ydpaywyeio ouvéxioe TNV A€IToupyia Tou yia
nepinou 1000 xpodvia.

H napouciaon 6a yivn otnv aiouca Tou MOYZEIOY THZ

NMOAEQS TQN AGHNQN, ManappnyonoUAou 5-7, MAateia
KAauBuwvog, pe wpa evapéng 18.30.

O3 D

SNME  EAAHNIKO TMHMA IABSE

Aladikaocieg AvaOeong & EKTEAeEonG AnHooiwVv
‘Epywv oThv Apxaia EAAGda

Tnv Tpitn 4 AskeuBpiou 2012 wpa 18.00, pe npwToPoulia
Tou EAAnvikoU Tunpartog tng International Association for
Bridge and Structural Engineering - IABSE (www.iabse.gr),
0 ZUAAoyog MoAImikwv Mnxavikwv EAAGdoG (www.spme.gr)
ouvdiopyavwvel JIGAEEN Tou KabnynTr) ®@€0ddon TAciou pe
B<pa:
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Aladikacisg AvaBeong & EkTéAsong Anpocinv 'Epymv
oTnv Apxaia EAAada

H di1aAe€n 6a napouciacOn otnv AiBouca EKONAWOEWV Tou
T.E.E., Niknc 4, 1oc 6pogoc, 10248 ABrva

(C- 4R -0)

SE.E.L.Y.E.

Endrpvier Empom Enpaywy kan Ymoyeivy Epyoaw

«Ta ‘Epya Tng ATTIKO METPO A.E.
H Kataokeun Twv MeTpo ABnvav kal ®@eccalovikng»

H EEZYE diopyavwvel Tnv TetdpTtn 5 AekepBpiou 2012, oTig
17:30 otnv AiBouoa EkdnAwoewv Tou KTipiou Aloiknong Tou
EMM (MoAuTexvioUnoAn Zwypdgou), Tnv €TNOIa €0nePida
TNG, n onoia QPETOG €ival apiepwuevn ota €pya Tng ATTIKO
METPO.

MPOrPAMMA
17:30 - 17:50 Eigaywyr - XalpeTigpoi

17:50 - 18:10
levikr napouagiacn Tou £pyou Tou MeTpd Osooalovikng (T.
KwvaTavTividng)

18:10 - 18:30
Eqapuoyn Ala@paypaTik®v Toixwv oTo €pyo Tou MeTpd
©egooalovikng (E. Nepyavtng / I'. NikoAng)

18:30 -18:50
Kataokeury =tabuol Ay. Mapaockeung Tng Mpappng 3 (X.
MaupoupdTtn / N. MnoucouAag)

18:50 — 19:20 AiaAAeipga - Kagég

19:20 - 19:50
Mnxavikn d1avoiEn onpayywv oTa £pya Tou MeTpod ABnvmv
ka1 ©@eooalovikng:

A. Zuvenkec d1avoiEng (E. Zaunipag / N. MnolUoouAac)
B. Mnxaviuata TBM (=. KoukouTdg)

19:50 - 20:10

Opydvwon kai eEENIEN Mewunxavikng kal AounTikng Napako-
AouBnong ota €pya Tng ATTIKO METPO A.E. (M. NoBak)
20:10 - 20:30

HAekTpopnxavoAoyika kai Zidnpodpouikd SuoTAPATa oTa
'Epya Tng ATTIKO METPO A.E. (I'. A€oUTOAKOG)

20:30 - 21:00 EpwTioeig - ZuliTnon
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MPOZKAHZH ZTHN HMEPIAA NEQN EPEYNHTQN
TOY E.T.A.M.
@&ecoalovikn, 7 AskeBpiou 2012
www.etam.gr

AZ10TINa MgAn/ ®ilol Tou ETAM,

To EAANVIKO Tunua AvTiceiopiKng Mnxavikng (E.T.A.M.) di-
opyavmvel, uno Tnv alyida Tou TuRupaTtog MoAITIkwv Mnxavi-
KOV TNG MOAUTEXVIKNG ZXOANG Tou ApioToTeAegiou Maveni-
oTnuiou ©sooalovikng, nuUepida nou ansuBUveETaAl AnoKAEI-
OTIKA Kal JOVOV OF VEOUG EPEUVNTEG, ME TITAO:

H ANTIZEIZMIKH MHXANIKH MEZA ANO THN ENI-
ZTHMONIKH MATIA NEQN EPEYNHTQN KAI MHXANI-
KQN

ZKonog TnNG nuUepidag ival n avadeign kai n didxuon Tou &p-
YOU TNG VEAC YEVIAG EPEUVNTAOV Kal PAXAVIKOV (MEAGDV 1 Un
Tou ETAM), n yvwpipia KaBwg kal n avanTuén oxEoswv ouv-
epyaociag peta&y Toug. H nuepida aneuBUveTalr oe onouda-
oTéc (MeTanTuxiakoug, umowneioug O10akTopeg), ot d1dda-
KTOpeG (Ewg kal 6 xpovia PETA TNV andkTnon Tou TiTAou),
Kabwe Kal o€ €PEUVNTEG 1 ENAYYEAUATIEG PNXAVIKOUG KATW
TV 38 €TWV.

H nuepida Ba npaypatonoinBei otnv Oeggoalovikn TNV 7n
AskepBpiou 2012 oto Kévtpo Aiadoong EpeuvnTikwv AnoTe-
AeopaTtwv (KE.A.E.A) Tou ApigToTeAeiou MavenioTnpiou Oeo-
oahovikng.

AENTOUEPEIEG YIA TNV NUEPIda napaTiBevTal aTnv 10ToogAIda
Tou ETAM kai oTo TeUxog 45, Mdaiog 2012 Twv «NEQN THZ
EEEEMM».

3 O

MANEAAHNIO ZYNEAPIO
IZTOPIAZ TQN ENIZTHMQN KAI THZ TEXNOAOIIAZ

MPOZKAHZH EKAHAQZHZ ENAIA®EPONTOZ

H Etaipeia MeAéTng kal Ailadoong Tng loTtopiag Twv EnioTn-
Mav kal Tng TexvoAoyiag (EMAIET) kai To Tunua Mebodo-
Aoyiag, IoTopiac kal @swpiag Tng EmotAung (MIGE) Tou
MavenioTnuiou ABnNvmv dlopyavwvouv MaveAAnvio Suvedpio
IoTopiac Twv EmoTnuov Kal TG TexvoAoyiag oTic 28, 29 kal
30 MapTiou 2013 oTnv ABrva.

META TO NPWTO EMNITUXNMEVO OUVEDPIO VEWV EPEUVNTWOV TO
2011 otnv ABnva, n EMAIET o€ cuvepyaoia pe 1o MIOE a-
nogaacioe va kabiepwaoel Tn dlopyavwaon cuvedpiou kabes dUo
Xpovia, anookonwvTag oTnv KaAAlEpyela ouvlnkwv nou Ba
QEpouv ot na®r PETA&U Toug 'EAANVEG gpeuvnTEC ano Tov
XWPO TNG 10Topiag TWV ENICTNHWV KAl TNG TeXVoOAoyiag, ka-
0w¢ kal ouyyevwv kKAadwv, nou egpyalovral otnv EAAGSa n
TO EEWTEPIKO.

H kevTpikn BepaTikr) Tou QeTIVOU ouvedpiou eival «Eupwnn
- EniotAun - TexvoAoyia».

'‘Ocol evdiapEpovTal kaloUvTal va unoBAAouv OXETIKA Npo-
Taon yia avakoivwon. MpoTaceig nou Jev €uninTouv oTn
BgpaTikn auTh YnopoUv €niong va unoBAnBouUv. SnUEI®VETal
o1l evBappuvovTal 131aiTEPA ol NPOTACEIG YIA TNV 0pyAvwon
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ouvedpI®V' yia OAec npoBAEéneTal n Unap&n oxoAiaotn. Te-
Aog, npoypappatifetal n dnUOCIEUCn TWV AVAKOIVOOEWV
yeTa and diadikacoia a&ioAdynonc.

O1 evdIaQePOPEVOI PNOPOUV va unoBAAOuV TIC MPOTACEIC
TOUG NAEKTPOVIKA ME Ta eniocuvanTopeva deATia PExp! Tic 30
OkTwRpiou 2012 oTn dieubuvon info@emdiet.gr.

(C- 4R -0)

EEM®
GCOLD

2° NMANEAAHNIO ZYNEAPIO ®PArMATQN KAI
TAMIEYTHPQN
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MeTd To NOAU enITUXNUEVO MP®TO OuveEdpIo oTn Adpioa To
2008, n EAAnvikn Emitponr Meyahwv ®paypatwv (EEMO)
diopyavwvel To 20 NMaveAARvio ZuvEédpio PpayHaTwv Kal
TapieuTnpwv oTig 7 & 8 NogpBpiou Tou 2013 oTnv A-
Onva, oTtnv AiyAn Zanneiou.

H anaitnon yia opBoAoyikr diaxeipion Tou udaTikoU duvapi-
koU eival geyaAuTepn napd noTé. TG au§avOopeveg avaykeg
yia Udpeucn, Gpdeucn, evépyela Kal avTINANUPUPIKN Npoo-
Tacia npooTiBeTal oAogva Kal Mio €MTAKTIKA n avdykn yia
npooTacia kal €navaTpo@odoTnon TwV UNOyeiwv udpo@o-
pEwV Kal n avaBaduion Kal NpooTacia TwV MNOTAWIWV Kal
AIJVAi®V 0IKOOUOTNHATWV.

O pOAOG TWV PPAYHATWV KAl TAMIEUTAPWY €ival KOUBIKOC yia
TNV AVvTIHETONION TWV avwTEPW. H xwpa pag, av kar kabu-
OTEPNOE ONUAVTIKG OTNV EKPETAGAAEUON Tou uddaTIvou duva-
MIKoOU, €X€l KATAOKEUAOEl TIC TEAEUTAIEC OEKAETIEG MEYAAO
aplOud @paypdtwv, Kal TAPIEUTAPWY, EV® £vag HEYAAOG
aplbudG VEwv €pywv €ival Twpa ge pacn PEAETNG 1 uAonoi-
none.

Ta ¢ppayparta kai ol TaWIEUTAPES sival noAUnAoka €pya e
NOAAEG OUVIOTWOEG Nou dnUIOUPYOUV aQUENMUEVEC anaiTnoeIg
KaTd To oxedlaouo, TNV ulonoinon Kai Tn Asitoupyia Toug. O
0eBaocpog oTto nepiBAiAov, n oAokAnpwueEvn diaxeipion Twv
udaTIKOV NOpWV, N XPHON VEWV TEXVOAOYIQV, N HAKPOXPO-
Via CUMMEPIPOPA KAl aog@aAeia, n €ubuvn Tou Kupiou Tou
£pYOU A TOU JIAXEIPIOTA YIa TAV aoPaAn AsiToupyia Twv €p-
ywv, €ival Béuata ota onoia Ba enikevTpwBoUV oI €pyacieq
Tou ouvedpiou.

To ouvedpio OTOXEUEl TNV napouaciacn, avadeign kai ouln-
TNON TWV aveTéEPw INTNHATWV Kal aneuBuveTdal o€ OAOUG
000l JE TNV MEAETN, KATAOKEUN Kal diaxeipion Epywv gpay-
HATWV Kal TAPIEUTAPWV.

O&gparoAodyio

1. ®paypara kai OAokAnpwpuévn Alaxeipion YdarTi-
k®V NMopwv

e O pOAOC TWV TAMPIEUTAPWV OTNV OAOKANPwWHEVN dia-
XEipion udaTikwv népwv

e Tapieutnpeg NnoAAanAou okonou

o AVTINANMMPUPIKH NpooTaacia

e TEXVIKO-OIKOVOUIKA KPITApPIa uAonoinong vEéwv gpay-
paTtwv

e O pOAOGC TWV PPAYHATWV OTOV EVEPYEIAKO OXEDIATHO
- ZUYXPOVEG TAOEIG KAl TEXVOAOYIKEG €EEAIEEIG




e TapleuTrpeg — AVTANTIKG Kal UBpIdIKA oUCTAKATA na- O1 nepIAfweIg 8a anooTéANovTal NAEKTPoVIKG oTnv SleUBuv-

PAYWYNG EVEPYEIAG on Tng EEM® eemf@eemf.gr.
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ng AYHTI, AynoiAdou 56-58, 104 36 AGHNA, ToT. 210 -

5241223, H/A : eemf@eemf.gr, www.eemf.gr

e YAIKG KATAOKEUNG GPayuaTwyv - MEB0JOI KATAOKEUNG
- NEgC TEXVIKEG

e ExTiuNnon, emiAoyn kal avabewpnon NANUUUP®V OXE-
dlaopou

e >xedIaOUOC Kal avaBaduion UnepXeINoTOV

e 'Epya oTeyavwong kal anoorpayyiong epdyuarog kai
Bepelinong

e H enippon} Twv yewAoylikwv ouvlnkwv oTtov oxedia-
ouo

o EEeAikeig oTOV YEWTEXVIKO OXEDIAGHO

e EEeAifeic oTov avTiosiopikd oXedlaouo

o EEeAiteig oTov H/M €EonAioud

3. Ao@dlsia ®paypatmv kai TAHIEUTAPWV

e Kavoviopoi MEAETNG, KATAOKEUNG Kal AgiToupyiag
PppaypaTwv

e H npotaon Tng EEM® yia Tnv oUvTa&n €6vikoU Kavo-
VIOHOU aopaA&iag gpayudatwv

e AnoTignon Tng diakivdlveuong @paypatwy (risk as-
sessment)

e Anudaiol kal 1I3IwTIKOI Qopeic eunAekdpuevol otn dia-
XEipION PpayuaTwv - BEuATa opyavwong Kal TEXVIKNG
IKavoTnNTag

o Kivduvol oxeTICOpEVOI PE NPOBARHATA opydvwong Tou
Kupiou - dIQXEIPIOTA TOU £pyou

e ANaiTroeig napakoAoUBnoNg GUUNEPIPOPAG

e Ao@aAsia TapleuThpa (gUoTABEId NPAVOV, EKTETAPE-
VEG OIAPPOEG KTA)

e Avaluosic 8palionc gppayuaTog Kal ENINTWOEIG

Makpoxpovia CUMNEPIPOPA, YAPAVON TWV £PYWV Kl

£pYACieC anokaTaoTaong

Kivduvol o@elAopevol og aoToxieg H/M eEonAiouou

Mapouaciacn NPOCPATWV CUUBAVTWYV N NEPICTATIKOV

®payuaTa, TAPIEUTNPEG Kal dnuoaia acpdAeia

AC(QAANG NApPOXETEUCN EKTAKTWV MANUUUPIKOV Napo-

XV KATAvTn - anaitroeig oploBETNONG TNG KOITNG

4. O®paypara, TagieuTipeg kai NepiBaAiov

o DIANIKEC Npog To NEPIBAANOV KATAOKEUEC PPAYHATWV
Kdl TaUIEUTAPWYV

e OpayuaTa, TAUIEUTAPEG KAl agipopia

e MepIBAANOVTIKN KAl KOIVWVIKA anodoxr @paypatwv
KAl TAOUIEUTAPWY — SUPHETOXIKEG 31adIKATIEC OTO OXE-
d1aouo kal uhonoinon

e MePIOPIOPOC UDPOUOPPOAOYIKOV AAAOIDOEWY Kal dal-
oOnTIKA anokatdoTacn nepIBAAAOVTOG

o APXITEKTOVIKOG OXEDIAOUOC PPAYHATWV KAl oUVAPOV
KATAOKEUWV

e Ta @paypaTa wg HEPOG TNG MNOAITIOTIKNAG KANPOVOHIAG

e EunAouTionOG Kal anokartaoTtacn Unoyeiwv udpo@o-
pEwv - Anpioupyia uypoBidTonwy K.Am.

e Xpovikn €EEAIEN TWV MOIOTIK®V XAPAKTNPIOTIKOV TWV
TapieuThpwyY - AlaTripnon kai BeATiwon noidTnTag U-
daTIK®V nNopwv

o DePTECG UAeG

5. Mapouciaon épymv
Kpiolgeg NUEPOUNVIEG YIa TNV ANOCTOAN €pYAcI®V:

e YnoBoAn nepiAfpewv: 15 AgkepBpiou 2012

e Anodoxn nepiAnwewv: 15 Iavouapiou 2013

e YnoBoAr nAnpoug keipévou: 30 AnpiAiou 2013

e Anodoxn nAfpoug keipévou: 30 Iouviou 2013

Odnyiegc yia TNV anooToAn Twv nepIAnWewv Ba BpeiTe oTn
IoTo0€Aida Tng EEM® www.eemf.qgr.
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APOPA

The profit in risk
Haldun Kahyaoglu, Qatar Rail

Many if not all underground construction projects involve
unforeseen ground condition claims in spite of all efforts.
These efforts are mainly directed to stop or manage claims.
The main issue is still the perception of uncertainty and
risk.

Underground projects all over the world draw attention
from the public and the media not only for their complexity
and high profile; but more importantly for the reservations
surrounding the cost of the projects.

It is not a myth that underground projects generally suffer
from cost and time overruns.

It does not, however, necessarily follow that a project suf-
fering from cost overrun must also suffer from time overrun
or vice versa.

Researchers, authors, public agencies, investors and in-
vestment banks have studied the subject of overruns in
publicly funded projects including underground projects. An
extensive literature on this subject exists and it expands
over time as cost and time difficulties increase too.

It is therefore important to examine the cases from the
literature in order to gain an understanding of the level of
the overruns and the reasons for them.

Many, if not all, construction projects suffer from cost and
time overruns in one way or another. There are many rea-
sons ranging from ground conditions to escalation of mate-
rial prices, changes in specifications to changes in legisla-
tion. Flyvbjerg, et. al. (2002) assert that high-speed rail is
the most prone to cost underestimation, followed by urban
and conventional rail respectively. Similarly, cost underes-
timation appears to be more frequent for tunnels than for
bridges. This suggests that the complexities of technology
and geology might have an effect on cost underestimation.
Hence, it is clear that the first criteria to check in claiming
for an overrun are the estimations or budgets allowed for a
particular project. Although, many government agencies
and investment bodies have different and complex estima-
tion structures for estimating and budgeting the projects.

Large numbers of agencies, contractors, consultants and
experts are involved at all stages of the project and have

extensive experience in their fields. A large humber of cost
and time estimates are carried out before the contract is
signed. The client and his experts and consultants, or the
contractors, carry out estimates for the same project using
all available tools such as historical data, local experience,
methodologies, schedules, productivities, innovative solu-
tions, commercial and also any business incentives.

And yet projects frequently run over time and over budget.
Flyvbjerg, et. al. (2002) state:

a.In nine out of 10 transportation infrastructure projects,
costs are underestimated.

b. For rail projects, actual costs are on average 45 per cent
higher than estimated costs

c. For fixed-link projects actual costs are on average 34 per
cent higher than estimated costs

d.For road projects, actual costs are on average 20 per
cent higher than estimated costs

e. For all project types, actual costs are on average 28 per
cent higher than estimated costs

f. Cost underestimation exists across 20 nations and five
continents; it appears to be a global phenomenon.

g. Cost underestimation appears to be more pronounced in
developing nations than in North America and Europe
(data for rail projects only).

h. Cost underestimation has not decreased over the past 70
years. No learning that would improve cost estimate ac-
curacy seems to take place.

i. Cost underestimation cannot be explained by error and
seems to be best explained by strategic misrepresenta-
tion, i.e. lying.

j. Transportation projects do not appear to be more prone
to cost underestimation than are other types of large pro-
ject.

Table 1, below shows several transportation projects from
Europe. The table clearly shows cost overruns between
eight per cent and 116 per cent. However, it also shows
that unit cost for three railway projects, the Paris to Lille
TGV, the Madrid to Seville AVE and the Lyon to Marseilles
TGV are between EUR 8.57M (USD 10.8M) and EUR 11.82M
(USD 14.94M); In contrast for the ICE Frankfurt to Cologne
line is EUR 33.98M (USD 43.8M). Although the cost differ-
ence may be due to many other factors, the effect of the
ratio of tunnel length to total length (the ICE Frankfurt to
Cologne line is 12.3 per cent and while the other three pro-
jects range between 3.2 per cent and 3.6 per cent) may
also impact on total cost.

Table 1. Forecasts and actual costs (in Million Euro) for some projects in Europe (Modified after Florio, 2009)

Length of Total
Project Project Length of
(km) Tunnel (m)

ICE Frankfurt - Cologne
Madrid - Seville AVE
Lyon - Marseilles TGV
Paris - Lille TGV
Eurotunnel

Oeresund Fixed Link

Magdeburg Waterway Crossing

Total construction costs Cost
Tunnel
Overrun
Type Forecast Actual (%)

Bored
Bored
Bored
Cut and cover
Bored

Immersed
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Florio (2009) lists the main causes of errors in cost estima-
tion, which include delays in implementation, as changes in
project specification and design, changes in quantity and
prices, technological risks, underestimation of expropriation
costs, changes in safety requirements and changes in envi-
ronmental requirements. Although geological risk or over-
runs due to unforeseen conditions are not included in the
main causes of errors in this classification, both of these are
mentioned as major factors in Flyvbjerg, et. al. (2002).

Another example is from the Neue Eisenbahn-Alpentrans-
versale (NEAT) project in Switzerland, which involves ex-
traordinary tunnels such as Gothard Base Tunnel, Ceneri
Base Tunnel and Lotscherg Tunnel. The project also suf-
fered from cost overruns of 53 per cent of which nine per
cent is accounted for by geology according to a report pub-
lished by Swiss Office of Transport (2009).

Figure 1 shows the cost overruns for the tunnels in Seattle
Area. According to a report by the Straightline Institute one
in four recent tunnels in the Seattle area was completed
within budget. The report concludes that the savings for the
Mount Baker Tunnel can be attributed largely to two fac-
tors. First, labour and materials were cheaper than ex-
pected because the US economy experienced a recession
after the project costs had been estimated. Second, the soil
conditions were relatively well understood in advance of the
cost estimates, in part because an adjacent tunnel (the
roadway for the original Interstate 90) had already been
dug beneath the Mount Baker neighbourhood in 1940.

80

60

40
1-90 expansion,
90 MiBaker 10)2 2
neighborhood ‘ ‘
(1989)
% 0

Downtown  Sound Transit-  King County

Seattle Bus Beacon Hill Brightwater
-20 Tunnel (1990)  Tunnel (2009) sewage tunnels
(2012, est'd)
-40
L0
-60

Figure 1. Cost overruns for tunnels in the Seattle
area, USA

Many other examples regarding cost overruns can be pro-
vided but they all lead to same question: why are the same
mistakes are being continually repeated? There are three
main possible reasons (Flyvbjerg, et. al. 2003): Inadequate
data on which the project is based, optimistic bias, and cost
analyses are systematically and significantly deceptive. The
discussion up to this point has only been about comparisons
between the original budgets prepared by the clients and
the final cost after the project completion. When the project
is tendered and the bids received from the contractors,
prices may be over or under that which is allowed. How-
ever, this is only a temporary situation and the most impor-
tant is the price at the final completion of the project. The
difference between the initial and final price and the rea-
sons for this difference will further be analysed in this pa-
per.

Further discussion on the low budgets allowed by the clients
is not within the scope of this project. However, the follow-
ing factors should also be taken into account when low
budgets prepared by the clients are discussed:

a.Clients may intentionally approve tight and low budgets
and schedules in order to make the consultant and the
contractor believe that funds are more limited.

b.Clients, particularly those influenced by politicians, may
try to minimise the budget and schedule in order to se-
cure the approval of the project.

c. Historical data may be highly biased since the prices for
each contract is based on the current economical situa-
tion when the bid price is placed, economical situation of
the wining contractor, competition, business decisions
and fluctuations in the material prices.

Romero, et. al. (1997) pointed out that the differences be-
tween the 'cost' as calculated by the consultants and the
clients and the 'price' as calculated by the contractors are
the constructability issues, risk and competition since cost
estimation based on production type calculations should not
differ. However, it is the author's opinion that there should
be other factors that mainly drive the differences between
the cost and the price. The main factor is uncertainty,
which causes either excessive or insufficient figures when
preparing budgets, or changes project price based on dif-
ferent perceptions.

Uncertainty and different perceptions of Uncertainty

Many famous and 'scary' terms are involved in underground
work contracts such as unforeseen, unforeseeable, foresee-
able, uncontrollable, unpredictable, disclaimer and risk.
They are all the end products of uncertainty which is gener-
ally unavoidable in geology and geotechnics. Uncertainty is
categorised as either epistemic or aleatory. Der Kiureghian,
et.al (2007) provides definitions for those terms:

The word aleatory derives from the Latin alea, which means
the rolling of dice. Thus, an aleatoric uncertainty is one that
is presumed to be the intrinsic randomness of a phenome-
non. Interestingly, the word is also used in the context of
music, film and other arts, where a randomness or improvi-
sation in the performance is implied. The word epistemic
derives from the Greek episteme, which means knowledge.
Thus, an epistemic uncertainty is one that is presumed as
being caused by lack of knowledge (data).

Epistemic uncertainty and aleatory uncertainty can be re-
ferred as subjective uncertainty and randomness respec-
tively. According to Der Kiureghian, et. al (2007) uncertain-
ties are characterised as epistemic, if the modeller sees the
possibility of reducing them by gathering more data or by
refining models. However, if this possibility does not exist,
uncertainties are categorised as aleatory.

Examples of an aleatory uncertainty are: the uncertainty in
timing of activation or movement of a fault or landslide
(regardless of their locations are whether known or not);
the exact profile of the tunnel after blasting (regardless the
geology and blasting technique); the exact humber and size
of boulders along the tunnel alignment; the fluctuation in
the cost of construction materials, and changes in legisla-
tion. Examples of epistemic uncertainty include the uncer-
tainty in the dip and strike of a fault crossing the tunnel
(which may become known if further investigation is carried
out); the amount of water discharged into the tunnel when
a water bearing strata is penetrated (the amount can be
identified if permeability is known accurately); excessive
rates of corrosion due to groundwater chemistry (due to
improper or missing testing). It is clear that more knowl-
edge, information and data reduces the epistemic uncer-
tainty whereas the same does not apply to aleatory uncer-
tainty. Other factors in reducing epistemic uncertainty are
the probability of occurrence and the scale effect.

Although there are many controversial opinions regarding
the distinction between uncertainty, and that risk and un-
certainty have been used as if equal terms for many years,
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many researchers have separated the terms. Brooke,
(2010) commented on one of the well known but disputed
works by Frank H. Knight (1921) on risk and uncertainty.

According to Brooke, (2010); Knight's commonly accepted
definition is that risk refers to outcomes that can be insured
against, and uncertainty to outcomes that cannot be in-
sured against. Brooke, (2010) also adds that uncertainty
refers to all instances where only subjective estimates of
future outcomes are possible.

According to Luce, et. al. (1957), reproduced after Riabacke
(2006), 'risk' occurs where each action leads to one of a set
of possible specific outcomes, each outcome occurring with
a known probability whereas 'uncertainty' occurs when ac-
tions may lead to a set of consequences, but where the
probabilities of these outcomes are completely unknown. A
risky situation is thus a situation where the outcome is un-
known to the decision-maker. Although they are used inter-
changeably in practice, the terms risk and uncertainty will
be used as separate terms, and as defined by Luce, et. al.
throughout this paper. The main reason for this is that the
risks can be defined since they exist as a probability, while
uncertainty cannot be measured in terms of probability.

An example of this is that probabilistic analysis of a TBM
project under certain conditions can provide probabilistic
information and knowledge about a new project for the con-
tractor. Hence, certain aspects of the new project are risky
but not uncertain. Conversely, perched aquifers over a tun-
nel which is constructed by conventional methods are an
uncertainty since the behaviour and impact of perched ag-
uifers based on their potential occurrence, size, location
and extent are unknown by the contractor. However, uncer-
tainty can be interpreted with a certain 'degree of belief' or
subjective probability based on experience. Degree of be-
lief, however, does not imply being arbitrary but should be
based on some knowledge. Figure 2 provides examples to
visualise the difference among the terms since the percep-
tion of uncertainty is the core subject of this paper.

Figure 2a. Known unknowns and unknown unknowns
in the tribal example

A S _— Y

Figures 2b. Known unknowns and unknown un-
knowns in the tribal example
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Figures 2c, known unknowns and unknown un-
knowns in the tribal example

Assume that two tribes named A and B living on either side
of the mountain decide independently (since they do not
have any form of communication and they are unaware of
each other) to tunnel the mountain to reach the other side.
They start at the same time and drive tunnels in opposite
directions as shown in 2a. Although they do not know that
the mountain has a syncline, they are able to record and
track the geology as they keep driving. Hence, based on
already completed sections of the tunnel, Tribe B recog-
nises that cyclically encountered strike and dip of the strata
will continue in the rest of the tunnel and they can identify
the risks based on that knowledge, although it is a total
uncertainty.

The risk area which is actually an uncertainty is shown as
hatched area in Figure 2a. Now assume that Tribe A tempo-
rarily stops tunnelling while Tribe B continues and hits the
centre of the structure where they probably faced water,
then continues and observes that a strike and dip of the
same strata changes in a way that indicates they may be
connected as Figure 2b. At this point, Tribe B has a degree
of belief in the strike and dip of the strata as well as exca-
vation conditions and behaviour of the rock mass for the
remaining tunnel length. When Tribe B continues excava-
tion further (Figure 2) they observe and confirm that their
belief has been correct and the rest of the tunnel length
becomes a risk which can be identified and quantified. In-
terestingly, for Tribe B this has become an area of risk
based on data, information and knowledge, but for Tribe A,
it remains an uncertainty. Therefore, it is clear that some-
one's uncertainty can be another's risk. This is the essential
point in the perception and pricing the projects. Higher
profits are earned where there is uncertainty and conven-
tional profit margins are earned where there is risk. This
theory has been established by Frank H. Knight (1921),
reproduced by Brooke (2010), who stated that "if the future
is risky, no profit can be earned if all the alternative possi-
bilities are known and the probability of occurrence of each
can be accurately ascertained". Hence, the contractors first
try to identify the uncertainties and the risks when they
obtain the contract documents including geological and
geotechnical reports.

Aleatory uncertainties remain aleatory for every party.
However, epistemic uncertainties are further analysed by
the contractors based on their knowledge, past projects,
data available to them and local experience. As a result,
some epistemic uncertainties become risks according to the
degree of belief for the contractors; and they use that ad-
vantage in pricing the project.

Interdependence of geological and geotechnical pa-
rameters

The initial stage for checking the tender documents for a
tunnel is obviously the contract delivery method and con-
tract conditions because these two items affect the whole
process. The next stage is to consider all geotechnical re-

ZeAida 11



ports, which may include geotechnical factual reports, geo-
technical design reports, geotechnical interpretive reports
and geotechnical baseline reports. Either some or all of
these may be provided as part of the contract documents.
However, it is not unusual to encounter tenders with only a
simple geological summary and a bill of quantities. The con-
tractors may choose to get the reports checked, interpreted
and evaluated by external consultants in addition to their
own in-house checks. If the construction method has not
been defined by the client in the tender documents, the
contractor's first action is to identify a resemblance be-
tween the new project and previous projects. This process
is considerably less difficult if the contractor has worked in
the same geography and geology in previous projects. This
initial conceptual stage also guides the process of analysing
the reports with respect to the importance and complexity
of parameters which vary for different methods of construc-
tion.

Although there are many parameters involved in geological
and geotechnical reports for any underground project,
some of them have more weight than others in terms of
method selection and costing. All models and parameters
will be used to calculate the productivities as well as any
short and long term effects. However, this is not an easy
task since the parameters are interrelated and complex.
Furthermore, different methods will require different pa-
rameters to be checked. As an example, particle size distri-
bution is important for a tunnel excavated by slurry ma-
chine whereas it has much less importance if the same tun-
nel is excavated by conventional methods. Another example
is the effect of strain bursting which can be controlled by
using the distressing effect of blasting in a rock tunnel
whereas this approach may not be that easy when a TBM is
used.

Table 2 shows the development of productivity based pa-
rameters together with the parameters that have long term
effects. This is only one example showing some possible
parameters but a range of other parameters and models
may differ for each case. It only shows where parameters
are originating from and which parameters directly affect
the productivity, with long term risks. The meaning of the
table's letters are given below:

A. Related with geology

B. Related with geotechnical parameters and rock mass
classification

C. Related with excavation and support system
D. Directly affects productivity

E. Directly affects long terms risks

It is clear from the table that while some parameters have
direct impact on productivity, others only have indirect ef-
fects. Therefore, the cost estimation will mainly be based
on the productivities (directly affected by those parame-
ters) and a premium will be allowed for long term affects if
those effects are not offset either by insurance or by the
client.

The example in Table 1 shows only the main part of the
process. Method and procedures adopted during investiga-
tion stage, scale effect, inherent pitfalls and limitations of
classification systems were also analysed as part of this
process.

Case Studies

Several case examples are summarised in this article in
order to show how geological and geotechnical reports are
processed, and uncertainties and risks are identified by the
contractors during the tender and project execution stages.
Names and details including costs of the projects have been
intentionally modified. Two case studies in this paper ex-
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plain the concepts of uncertainty, degree of belief and risk.
There are many other projects in the literature that may be
analysed with the same concept. Riemer (2006) reports
that Q-rating to the phyllites of the Kali Gandaki headrace
tunnel in Nepal had given a rating of 2<Q<50 for 84 per
cent of the tunnel and led the engineer to consider an
unlined tunnel which was rejected by the owner on the ba-
sis of experience with other tunnels in similar rock. Eventu-
ally, rock mass performance observed during construction
of the tunnel mainly corresponded to a rating in the range
of 0.4<Q<1.0.

Table 2. Relationships of different parameters with
origin and effect on productivity

Item Description A B e D E

Lateral extent
ofgeological
features

Lithology

Strike and dip of
discontinuities

Presence of water
Total discharge

Groundwater
regime

Permeability
Presence of gas
Water chemistry

Behaviour in
fault zones

Stress condition
Cavities

Fault zones

Weathering
RQD

Extent of

temporary
support

Groutability
Drillability
Ripability
Distribution and
description of

rock mass
classes

Overbreak

Contaminated soil
or water

Assessment of
pumping rates

(continues in next page)

This example also shows the importance of the understand-
ing of epistemic uncertainty and degree of belief.

The geological environment in which the tunnel was con-
structed was modelled by the designer, with certain classifi-
cation but the degree of belief of the client based on its
past experience led to decision to line the tunnel which
proved to be the correct decision during tunnel construc-
tion.
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Table 2. Relationships of different parameters with
origin and effect on productivity (continued)

ltem Description A B c D E
Face stability

Failure modes

Stiffness of
materials

Particle size
distribution

Round lengths
Stand up time
Shear strength

Shoterete
stickiness

Cutting operation
(TBM, D/B) mode

ucs
Moisture content
Unit weight

Presence of
boulders,
sizes, ete.

Impact on
buildings

Settlement on the
surface

Degradation of
materials
when exposed

Behaviour of rock
in response to
excavation
method

Swelling and
squeezing
capacity

Support system

Presence of
timber, shells, etc.

Quariz content
Abrasivity
Bulking factor

Case one: project RT-01

This is a motorway project with a cost of more than USD
220M which includes two NATM tunnels with twin bores and
each carrying three traffic lanes. Excavation cross sections
range between 120m? and 150m? depending on the use of
invert. The client undertook the preliminary design and
geotechnical report. However, the contractor who was very
experienced with similar tunnels was responsible for com-
pleting the design of the portals as well as shop drawings
for the tunnels. The client provided rock mass classification,
based on ONORM B 2203 (Austrian Norm). However, Q and
RMR systems were also used by the designer to validate the
distribution. The project used a measure and value contract
and the rock mass classifications needed to be signed off by
representatives of the engineer after an inspection with the
contractor.

Table 2 shows the rock mass distribution provided in the
contract, as estimated by the contractor and the as-built
situation for a 500m long tunnel. It is worth noting that a
major part of the client's estimate was based on a class
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whereas the contractor's was mainly based on B class,
which proved to be the case during construction. The rea-
son for the designer's inaccurate estimate was mainly due
their site investigation and interpretation of site results.
Since the tunnel was under a hill and rock mass was ex-
posed in outcrops, no borehole were made. This was also
partly due to access issues in the densely forested land.
The information gathered from out crops alone was enough
to make an assessment. Q and RMR values have never
been reassessed based on the effect of excavation. The
behaviour of the rock mass was not considered and index
based rock mass classifications (i.e. Q and RMR) were used
only to assess ONORM B 2203 classes which are mainly
behaviour based. The contractor visited the site and made
visual investigations, collated all data together with the
methodology and made its own estimation. Although the
contractor estimated that the dominant class would be Bl
(fractured rock with low deformations and loosening), ac-
tual rock conditions were more on class B2. The lineament
observed was believed to be a fault zone by both the de-
signer and the contractor and classified as C1 and C2. How-
ever, it was classified as B3 during the excavation. This
example shows that the uncertainty was not in the parame-
ters or the information used but rather it was the evalua-
tion of those parameters and the information and the per-
ception of the rock mass behaviour based on the past ex-
perience in similar tunnels.

Case two: project WS-01

Four pipeline tunnels with a cross section of about 40m?2.
Total length is more than 4,000m. Tunnels were mainly
located in metabasalt, metagraywacke, schist and marble.
However, the last tunnel was mainly within granite and
granodiorite. The client did no site investigation but pro-
vided geotechnical profiles with the distribution of excava-
tion classes. Excavation and support was designed by the
client with three different classes. The contract was meas-
ure and value and the standard contract clause shifted all
risk for the changes in the distribution of support classes to
the contractor. Excavation and support were paid sepa-
rately per linear metre of the tunnel in any particular sup-
port class. The design and construction was mainly follow-
ing NATM. While Support Class One (SC1) has only rock
bolts, wire mesh and shotcrete (out of cycle), SC2 has the
same support only the number of bolts and shotcrete thick-
ness increases while round length decreases about 35 per
cent. However, SC3 is heavily supported using rock bolts,
shotcrete, wire mesh and steel sets. Tunnel excavated in
SC3 should also have an invert and forepoling as temporary
support. SC3 represents 10 per cent of all tunnel length and
mainly assigned to zones at either end of the tunnels and
SC1 and SC2 represents 57 per cent and 33 per cent of the
total tunnel length respectively. Approximate RMR values
for the support classes have been shown in Table 3 in order
to give an idea about the rock mass quality. It may be ex-
pected that different rock support classes will have different
prices. Table 3 shows that the contractor allowed a signifi-
cant premium to his prices in order to level prices for differ-
ent support classes. One factor was the geology. The con-
tractor visited the site and observed extensive jointing,
folding and faulting which would affect the excavation and
the progress. Hence, the contractor had the opinion that
SC1 and SC2 do not differ practically. Due to the rock con-
ditions, the contractor also estimated that the overbreak
would be significant and this will not only increase his direct
cost but would also have direct impact on shotcrete quan-
tity and time since the specification called for a final shot-
crete layer. The necessity of concreting the invert, leaving a
rough surface would also lead to cost increases. Access
conditions were also a factor.

The most important lesson is the necessity of having a
complete geological and geotechnical report, which should
identify areas with potential problems and include an
evaluation of the rock mass behaviour. The pricing struc-
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ture should allow contractors to address concerns without
adding large premiums.

Table 3. Pricing for support classes project WS-01

Rock Coniract Contractors As-buit
Class Estimate (%) (%)

Conclusion

Although this paper cannot address all possible causes of
time and cost overruns, it may be helpful to consider an-
other perspective of costing tunnel projects from the point
of view of the contractors, the mostly silent party.

Although there are very standard conclusions that are
known to the industry such as realistic geotechnical reports,
good site investigation, risk sharing, no disclaimer clauses
and partnership, the following factors should also be con-
sidered:

a.Clients should disclose past project experiences to the
bidders and should not hide the risks.

b. Parameters and information in the reports should be clas-
sified according to their effects on productivity consider-
ing potential construction methods. This will assist in
providing more knowledge and data.

c. Clients should give the bidders an opportunity to com-
ment on the gaps, omissions and insufficiencies in geo-
technical reports.

d.Commentary on possible rock zones should be provided.

e. If excessively high baselines compared to available data
are selected, the bidders will think that either the tests
are faulty or the client has certain information that it
does not want to disclose. This will cause the bidders to
add premiums on their prices.

f. If rock mass classification systems such as RMR and Q
are used, it is important to provide all data used to calcu-
late the index values rather than reporting the index
value only.

g.Commentary on rock mass behaviour is very important.

h.Baselines should be measurable and verifiable otherwise
they will not have significant bearing on pricing

i. If unconventional techniques are proposed as a part of
the project a detailed description including risks and po-
tential construction techniques should be provided.

j. A bill of quantities or pricing should be selected in a way
to reflect the complexity of the geology. Single pricing
under one rock class with a wide range rock mass quality
will lead to a higher price than narrow ranged rock mass
classification.

k.Scale effect should always be considered even evaluating
the response of the tunnel to excavation.

I. Clients should take into account other factors, such as
market conditions, business drivers and competition
when tendering the projects.

All efforts should be directed to change the attitude of 'your
uncertainty is my risk' to 'we share risks'. It is important to
know that a greater amount of information will help to re-
duce epistemic uncertainty
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Stress and positive reinforcement
Jean Launay, Vinci Construction

In order to see how a tunnel rock arch reinforced by fully
grouted rock bolts and shotcrete is working, the functioning
of vertical and horizontally reinforced soils should be ex-
plored first.

While the vertical and horizontal reinforcement of soils has
developed following the use of fully grouted bolts to rein-
force a tunnel carrying rock arch, they should be described
as their functionality is similar to that of the reinforced rock
arch and shotcrete, and is easier to understand.

Vertical reinforcement

Vertical soil reinforcement was studied (Combarieu) be-
tween 1975 and 1985. It was later formalised in case of
stone columns by a recommendation (RFG number 111
2eme trimestre 2005).

The theoretical works of Combarieu showed the functioning
of soil reinforced by vertical inclusions. The inclusions are
considered as friction piles, or friction and end bearing
piles.

The transfer of the loads brought about by a fill or a general
foundation slab to a soil reinforced by inclusions occurs
through an arching effect between the inclusions. The load-
ing of the inclusions takes place along a transfer length
where the strain of the soil and the inclusions are equal,
and where the shear strength capacity of the soil-inclusion
contact is sufficient. This shear strength value may be the
critical condition for the inclusions spacing. The capacity of
shear strength development along the inclusion is linked to
the soil horizontal stress (see Figure 1).

Settlement Stress in the inclusion
Negative friction l L ,/'-- - = .
\Neutral
Positive friction l”’ Inclusion
T
Depth Depth

Figure 1. Inclusions functioning

The upper portion of the inclusion is in compression and is
loaded along the transfer length (negative friction) while
the lower portion behaves as a friction pile and returns the
load to the surrounding soil located between the inclusions.
This load transfer is valid if the modulus of the soil located
below the tip of the inclusion is of the same magnitude as
the modulus of the soil where the inclusions are embedded.
In case the modulus of the soil below the inclusion tip is
higher, a portion or the total load will be carried to the tip
(see Figure 2).

f‘ﬂ"i Inclusions

Resistant soil

Figure 2. Various inclusion functionings

The bearing capacity of the reinforced soil is made up of
two capacities:

e Internal capacity: the bearing capacity of very inclusion is
Estimated

e Quter capacity: the bearing capacity of the reinforced soil
is estimated based on the Terzaghi approach for a piles
group, or by computing the bearing capacity of a surface
foundation slab resting on a soil with an improved cohe-
sion. This last approach is similar to a circular rupture of
the cohesive foundation soil.

0

Figure 3. Computation of the bearing capacity on the
reinforced soil

Soil nailing

The nailing of excavation slopes was developed in France
between 1972 and 1974 on temporary slopes at the
enlargement of a railway line in Versailles by the contract-
ing joint venture of Bouygues and Solétanche (Rabesajet,
Toudic 1974). And for stabilising tunnel entrances at the A8
motorway construction site by Campenon Bernard (Launay,
1974). In the latter case, the principles of NATM were ap-
plied for stabilisation of the slopes.

The nailing computation was done assuming that each nail
was bringing a stabilising force on the least stable circular
circle. The nails were working against the sliding forces. As
with the NATM, the carrying capacity of the shotcrete skin
was considered as limited to the loosened zone between
four nails. The zone was loosened during the excavation
phase.

Contrary to vertical reinforcement, the inclusions, or nails,
are in tension. The first Clouterre guideline of 1991 consid-
ered the shotcrete skin as a floor resting on four poles (the
nails) loaded by the horizontal active pressure, which is
proportional to depth. The 2002 update following FEM mod-
elling of the soil behaviour between the nails recommended
considering a skin pressure much lower than that proposed
in 1991.

The maximum pressure is encountered at the nail (equal to
the nail tension force) and to zero at the centre of the shot-
crete plate. It is interesting to emphasise the fact that rein-
forced earth has a similar approach.

In the two editions of the Clouterre guideline the overall
stability of the reinforced slope is performed using the
modified Bishop method taking into account the nails work-
ing in tension. The shear line crosses the reinforced soil
mass and the nails are locally loaded as a pile under a hori-
zontal force located at its upper end.
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Rock arch design

The design of a tunnel rock arch taking into account the
stabilising effects of the fully grouted bolts is a challenging
task. Several methods are at the disposal of the designer.
Among those approaches the following ones are available:

e Modelling of the bolts section and length by means of
special elastic beam elements within an F.E.M model. The
link between the bolt and the soil/rock has the same
strain.

e Model the reinforced rock arch zone in increasing the
cohesion of the rock arch area in accordance with the
theory of homogeneity as proposed by E. Greuel, 1993
for cohesive soil or K. Gharbi 1994 for cohesive and fric-
tion soil.

The two models, and particularly the former, are limited as
they do not completely reproduce the behaviours and the
measurements encountered on sites. They give too much of
a weighting to the shotcrete shell in the carrying capacity of
the provided support (including bolts) contrary to the
stresses measured within shotcrete shell.

Backgrounds

At the time of development of NATM between 1962 and
1975, Kastner, Pacher and Rabcewicz proposed to estimate
the reinforced rock arch carrying capacity based on shear
lines through the entire support and the appearance of
arching effect between the radial grouted bolts and the soil-
rock. This would be based on model tests, theoretical ap-
proaches and results of measurements in tunnels under
construction.

The phenomenon of the transfer of the load towards the
bolts, described above for vertical reinforcement of soil and
nailing of slopes, is also encountered in a tunnel arch rein-
forced by grouted bolts. These results have been described
in Rabcewicz (1964, 1965, 1969, 1971) and Rabcewicz et al
(1972, 1973).

Modelisation

The transfer of overburden load towards the grouted bolts
was more or less intuitive until now. In order to analyse
and describe its functioning, it was decided to use the most
up to date three dimensional FEM program, which has suffi-
cient computation power to model in details the behaviour
of the reinforced rock arch. The results obtained were de-
scribed in detail in the master paper of Lelong (2009).

The studied section has a 6m radius; the support is com-
posed of 6m long, 20mm diameter fully grouted bolts every
square meter of arch. The rock has a Mohr-Coulomb elas-
tic-plastic law.

The initial isotropic geostatic stress at axis of tunnel is
equal to 0.9MPa. The utilised FEM model is the three di-
mensional CESAR program of LCPC. In order to avoid the
usual inaccuracies it is necessary to model each bolt and its
connection with the soil/rock. It requires a very precise
modelling which involves many nodal points. The final
model includes 100,000 nodes, 30,000 volumetric elements
as well as 1,800 connection nodes, it was later simplified to
55,000 nodes.

Two major points must be underlined that fit the model to
reality:

e The outer ends of the bolts are not allowed to sustain
tension.

e The stress between the bolt and the surrounding soil/rock
is @ Mohr Coulomb relationship.
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The tunnel excavation is modelled by a 30 per cent decon-
fining coefficient before placement of the bolts. In a first
approach the shotcrete shell was not modelled. It will later
be introduced to check the results of the modelling with
measurements in a tunnel under construction where the
NATM was applied. Finally the bolts were modelled with and
without anchor plates.

Results
Internal deformation of the reinforced arch

Figures 4a and 4b show the distribution of the deformations
between the bolts in three dimensions. In spite of the ab-
sence of support between the bolts at tunnel excavation
periphery there is no failure of the soil/rock and the dis-
placement is limited (2 to 3mm). The shape of the equal
displacement curves shows the build up of arching effect
(vertical section at mid-distance between two rows of bolts
and along a section through the row of bolts).

Figure 4b. Deformations within a row of bolts. ubars
are displacement (mm)

As described by (Rabcewicz 1972 and 1973) the radial
stress applied to the reinforced arch is transferred as well
by friction in the bolts (tension) and into the reinforced arch
by compression (see figure 5). The green zone is in tension
and will therefore be carried by the shotcrete shell which




can be associated to the reinforced arch. The weight of this
zone is very limited and therefore the shotcrete shell can be
thin. It must be mentioned that the FEM results given have
been obtained by means of a two dimensional modelling.

7.3670+000 MN/Am2 (Node' 1.
uz 6.381e+000 mm (Node 17484)
S¥72 T 386a+000 MNIM2 (Noda 1r7?qf,;

Figure 5. Stress field between two rows of bolts
Stresses within the reinforced rock arch

When designing the support of a tunnel, the radial and tan-
gential stresses applied to the support must be known.
Based on the results of the model and taking into account
the progressive de-confinement taking place after place-
ment of the bolts, it is possible to make the following con-
clusions:

a.As far as the radial stress is concerned, it is 'maintained’
within the reinforced arch at a higher value than without
reinforcement. The radial stress value corresponding to
the deconfinement ahead of the excavation face (30 per
cent in the assumed case) is located 2m within the rein-
forced arch. With regards to the deformations it means
that smaller deformations will occur outside the rein-
forced zone or smaller settlements at the ground surface
in case of a shallow tunnel. At the tunnel excavation pe-
riphery the radial stress is nil.

b.The most important result is the displacement of the
maximum tangential stress location (plastic radius) away
from the reinforced arch with deconfinement increase
(equivalent to time) as well as a large decrease of the
tangential stress at the tunnel excavated periphery. The
stresses are pushed away from the tunnel. This fact can
be very useful in the sequences of tunnel excavation
when stages excavations are required. For example the
placement of the bench support will be more flexible in
terms of time allowance.

The tangential stress distribution loads the reinforced arch
in a manner similar to the soil weight in case of an outdoor
soil nailed excavation or a vertically reinforced soil.

Stresses distribution within bolts without anchoring
plate

As introduced earlier, the bolts have been introduced in the
model without plates or shotcrete shell. The stresses distri-
bution along the bolt is shown on Figure 6.

\

/

Figure 6. Stress distribution along a bolt

The bolt length origin is at the edge of the tunnel excava-
tion. A loading tension zone appears on a 4m length and an
unloading tension zone on a 2m length. The point of maxi-
mum tension is located at the point of maximum tangential
stress. In a similar manner as the tangential stress, the
tension within the bolt will build up progressively with de-
confinement or time until it reaches its maximum value.

The maximum friction between the bolt and the ground
must be compatible with the compressive stress around the
bolt-grouted zone and the available shear stress between
the bolt and the ground. Combarieu's idea of negative fric-
tion along an inclusion is confirmed.

Stresses distribution within a bolt with anchoring
plate

The introduction of anchoring plates (200 by 200mm)
changes slightly the distribution of stresses and deforma-
tions between the bolts heads (toward the plates). The un-
supported surface is smaller, but away from the periphery
of the tunnel excavation the totally de-confined zone has a
similar extent compared to the case without plates.

The tension stresses distribution along the bolt is different
from what was encountered without plate (see Figure 7). It
shows that when a 'stiff' support component relative to the
ground stiffness is introduced it 'catches' the loads. This
distribution of stresses is to be compared to the one de-
scribed in the soil nailing (Clouterre additive, 2002).

100 m— Result 10% discharge

Result 20% discharge
= Result 30% discharge
= Result 409% discharge |
e Result 50% discharge
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e Resuilt 70% dlischarge
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Figure 7. Stresses distribution along a bolt with plate
with deconfinement (every curve corresponds to a
deconfinement step)

As far as the radial and tangential stress field is concerned
in a plan at mid distance between two rows of bolts it is
similar to what is founded with plates.
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Examples of measured stresses in bolts in various
tunnels

The three examples described are tunnels where the sup-
port was composed of fully grouted bolts and a thin shot-
crete shell. The examples (see Figure 7) were given by
Louis (Le souténement par boulonnage et béton projeté) at
the 1977 AFTES meeting in Paris.

They show that the stresses distribution along bolts may
vary a lot from one bolt to the next one even when the
ground conditions is homogenous (Marl at the Las Planas
tunnel A8, 1975) or slightly heterogeneous at Marseille
(Marl and limestone).

The example (see Figure 8) is the connecting chamber of
the Sevres-Achéres sewage system. The crown of the
chamber has been excavated within the plastic clay of
Paris. It can be seen that the stresses distribution along the
bolts is also changing from one bolt to the other.

TKN)
200
100

'h.r-

\ &

Experimental values obtained
from the extensometers

oA OA
S1{AC S3
][] AC

Figure 8. Stress of the bolts changes from one to an-
other

Conclusions

The modelling approach, with examples, shows that the
distribution of the stresses along a fully grouted bolt is het-
erogeneous.

It is linked to the relative stiffness of the support that can
be provided on the periphery of the tunnel excavation; an-
choring plate and/or shotcrete shell. Dependent on the
proper placement of the plate against the ground and/or
the connection of the shotcrete to the ground the distribu-
tion will vary. But most important, the arching effect in
between the bolts will in any case develop and therefore
determine the functioning of the reinforced arch.

Shotcrete shell

A shotcrete shell has been used in a 13m diameter tunnel
excavated in Phylite (GSI=25; C=250 kPa; @=32°;
Eim=370MPa). The support is composed of a 100mm thick
shotcrete shell and 20mm diameter 5m long fully grouted
bolts every square meter. The overburden height is equal
to 100m at tunnel axis (0,=2,500kPa).

The loading of the bolts, development of arching and a very
small load on the shotcrete have been founded in the FEM
model results. Symmetrically, on both sides of the tunnel
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axis, appears a zone where the pressure is higher ( r=130-
150kPa). These areas correspond to the maximum defor-
mation points (13mm). The pressure on the remaining por-
tion of the shotcrete shell varies between 50 to 100kPa.
The pressure is low and roughly equal to two to four per
cent or the initial radial stress. This example has also been
modelled without any shotcrete. The equilibrium has been
obtained with a convergence of 16mm. The shotcrete shell
has limited the convergence but does not change the func-
tioning of the reinforced arch.

Design of the support (grouted bolts and shotcrete)

The functioning of a reinforced arch was outlined previously
with regards to inner and outer deformations, distribution
of the radial and tangential stresses around and inside the
reinforced arch and distribution of the stresses along bolts
with or without anchoring plate. The following conclusions
can be drawn:

a. The appearance of an arching effect between the bolts is
true. It allows the built up of reinforced arch around the
tunnel excavation within which the tangential stress is
high away from the tunnel excavation and low at the
border.

b.The loading of the reinforced arch is progressive and de-
velops with time and convergence.

c. The distribution of stresses along the bolts is related to
the provision of a shotcrete shell and/or of anchoring
plates. The relative stiffness of the shell or of the anchor-
ing plate has an influence on the stress distribution along
the bolts.

d.Providing a thin shotcrete shell (100mm) has a similar
effect as an anchoring plate.

e.It must be emphasised that with or without shotcrete
shell or anchoring plate, the reinforced arch (including
radial bolts) is able to carry the greatest portion of the
overburden load with limited convergences.

These conclusions allow a design of the tunnel support to
be proposed based on a shear surface through the rein-
forced arch and the shotcrete shell in a manner similar to
what is done in case of soil nailing.

The shape of this surface cannot be circular due to the
shape of the tunnel excavation surface. The surface or
shear line will be a logarithmic spiral as the normal to the
bolts will have a constant shear angle with the shear line.
This shear angle is computed on the Mohr circle based on
the normal and shear stress along the shear line.

Along this shear line, the principal stresses are 01=0g
=tangential stress and os;=0,=radial stress. The values of
these two stresses vary within the reinforced arch. If in
order to compute the shear angle the values at the periph-
ery of the excavation are used, the estimated value will be
on the conservatively safe side.

The location of the shear surface must be assumed taking
into account the original stress field and/or the sequences
of excavation. This surface is described by Rabcewicz
(1969) and by Rabcewicz and G. Golser (1973). It is related
to the confining effect of the shotcrete shell, the bolts and
steel arch and to the geotechnical characteristics of the
ground.

When computing the carrying capacity of the support in
accordance with his approach, the weight of the reinforced
arch is correctly estimated and it allows a decrease to the
overall cost of the support without jeopardising the safety
of the tunnel stability. It is easy to use and it allows a quick
and correct estimate of the support capacity but, as its au-
thors have always strongly recommended, it must not be




put in practice without continuous convergence measure-
ments and therefore follow up of the behaviour of the sup-
port with time.

This method has been utilised in humerous projects for the
last 10 years under low and high overburden, in elastic or
plastic ground conditions with success.

Conclusions and applications

The reinforced arch with fully grouted bolts model presents
a certain number of conclusions that are important in the
way to implement grouted bolts and shotcrete shell.

1.The bolt loading is triggered by tunnel convergence. This
convergence must not be counteracted by a too stiff
shotcrete shell which would limit the loading of the bolts
and the built up of the reinforced arch.

2.If convergence measurements do not show stabilisation,
an increase of the support will be necessary using
grouted bolts and shotcrete. The bolts must be placed
first and the shotcrete extra thickness in a second stage.
As a matter of fact, if the new shotcrete is placed first,
the stiffness of the total shotcrete shell will be higher and
it will limit the new convergence avoiding as a conse-
quence the development of the assumed carrying capac-
ity of the newly placed bolts. It should be pointed out
that this reasoning must take into account the overbur-
den height as the tangential stress must be sufficiently
high to 'squeeze' every bolt.

3.The squeezing of the bolts by the ground has an impor-
tant consequence on the request by many technical
specifications on the pull out tests of bolts. As a matter of
fact, the pull out tests results will depend on the actual
convergence of the tunnel periphery. When the reinforced
arch will have completely developed it will be impossible
most of the time to pull out the bolt and it will break at
the level of the screw thread of the bolt head.

4.The development of the tangential stress with conver-
gence and therefore time. It shows that its value de-
creases at the tunnel periphery and that, when the total
carrying capacity of the bolts is obtained, this value is low
and in fact close to zero. Then, when a two stage excava-
tion is performed in a tunnel, the bench excavation will
take place with a tangential stress value above the exca-
vated sidewall very low as the higher values have been
pushed away from the sidewall. The stability of the side-
wall has improved a lot and the risk of landslide before
placement of the support has decreased. The use of
grouted bolts as support has improved the safety of the
works.

5.The location of the anchoring plate versus the excavated
surface does not change the efficiency of the bolts as
with or without the plate, the tension capacity of the bolt
is similar and the reinforced arch is mobilised in the same
manner.

6.The load that is carried by the shotcrete shell is limited as
much as the relative stiffness of the shell is low, with ref-
erence to the ground one. This functioning is equivalent
to the transfer of the load at the ends of the piles.

7.The shear line computation proposed by Rabcewicz and
Golser which is similar to the computation of a nailed wall
is a correct approach to modelling the functioning support
(composed of a reinforced arch and shotcrete shell).
Relatively simple to put into practice it allows estimation
of its carrying capacity. It outlines the 'weight' of the re-
inforced arch and therefore the capacity of the ground to
support itself with rather little support materials.

8.1t is then finally necessary to remember that the obser-
vations of convergences, and the follow up actions all

along the works, are the basis for security of the support.
It is especially clear when keeping in mind all the un-
knowns that exist within the geotechnical parameters,
and also in the stress field in the original ground.
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Construction du métropolitain a PARIS
(pwTOYypAPiEG ANO TNV KATAGKEUN TWV CNPpAayymv)
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LE METROPOLITAIN

12 avril 1895 Premier plan, prévisionnel, du Métro
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1890-1898 étude de projet ligne n° 1

LUS G ARG THAYIUE D PARN : LE METHOFOLITAIN, LE AOUSLIER DE LA PLAGE B LA QONOORDED
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1899 le bouclier place de la Concorde

1890-1898 Etude pour le boulevard Sébastopol
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1900 Etude pour le passage sous la rue du Faubourg Saint-
Antoine

1899 Congélation artificielle de la Seine pour creusement et
enfouissement d’un caisson

1900 Construction de la vo(te nord-sud sous la place de la 1900 - 1905 Assemblage final du caisson destiné & étre
Concorde enfoui place St-Michel
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1900-1905 Préparation du coffrage pour la station St-Michel
Mars 1902 Construction de la station Place Clichy

Mars 1902 Chantier de la station Place Clichy, coupée par
I'aqueduc de ceinture

Février 1902 Chantier place de la Nation
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1905 - Immersion du caisson pour la ligne Clignancourt- . . . )
Porte d’Orléans Aolt 1906 Caisson en attente d’enfouissement place Saint-
Michel

1905 Percement de la ligne n° 4

Juin 1906 Découverte de vestiges Gallo-Romains sous le
marché aux fleurs de I'lle de la Cité
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1907 Sac a air permettant aux ouvriers souterrains de
respirer

Aolt 1906 Travaux rue Saint-Quentin
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1910 Tube étanche pour passage sous la Seine

Décembre 1912, jonction avec I'aqueduc de I'Ourcq,
direction Nation

Janvier 1910 crue de la Seine station Montparnasse 1914 creusement d’une galerie
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Vo(te du métro défoncée par une bombe lancée d’un 1928 percement de la ligne 7 (Porte de la Villette - Porte
Zeppelin pendant la guerre de 1914-1918 d'Italie)

1928 percement de la ligne 7 (Porte de la Villette — Porte
d'Italie)

J
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1925-1930 rue de Rivoli - reconstruction de la station
Hotel-de-Ville FIN
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ARUP

Opportunities in Geotechnics

Recruiter : ARUP

Posted : 25 October 2012

Location : UK wide

Sector : Civil, Geotechnical, Structural, Transport
& Highways

Category : Civil Engineer, Geotechnical Engineer

Job Type : Permanent

Salary : Competitive + Benefits

Our business is growing everyday - and our geotechnical
teams have never been busier.

We design innovative and technically creative solutions that
drive forward the possibilities in geotechnical engineering.
We are currently delivering some of the most exciting and
challenging projects, including:

e HS2 and Crossrail
e Metro and large building projects all over the world

e Designing innovative off-shore platforms to support wind
farms in the North Sea

Arup is a place like no other - our clients are world re-
nowned, our projects are iconic, the people are friendly, the
environment is relaxed and everyone takes great pride in
what they do. Working here is not just about your day-to-
day job. When we hire you, we have your long-term profes-
sional career in mind. And you will be supported by our
entire global skills network.

We encourage you to follow your passion - by learning new
skills, working across different disciplines or moving into
new challenges. Join us and let us help you take your ca-
reer where you want it to go.

Requirements

We are looking to recruit inquisitive and motivated geo-
technical design engineers to join our teams in London,
Cardiff, Glasgow, Leeds and Solihull.

You will have proven design experience in geotechnical en-
gineering, together with a degree in civil engineering or a
relevant degree in another geotechnical discipline.

Reward and Benefits

e Competitive salary and one of the best benefits package
in our sector

e UK Healthcare Plan (private medical insurance)
e Life Assurance & Accident Insurance

e Income Protection Cover

e Flexible Benefits Fund

What's more, as a member of Arup, you own part of the
business and get a share in the profits we make. It's our
way of saying ‘thank you’.

We are committed to equal opportunities.
How to apply

If you would like to find out more and apply, visit our re-
cruitment portal by clicking on apply button
(http://www.ncejobs.co.uk/job/2540322/opportunities-in-
geotech-

nics/?LinkSource=HomePage&utm source=mktemail&utm
medium=NCEemail&utm campaign=NCE mktemail all).

Graduate Geotechnical Engineer — Nottingham

Recruiter : Penguin Recruitment

Posted : 01 November 2012

Ref : MT012/10/GradGeotNot

Contact : Matt Thompson

Location : Nottingham

Sector : Civil, Geotechnical

Category : Civil Engineer, Geotechnical Engineer
Job Type : Permanent

Salary : £18000 - £22000 per annum

We are urgently seeking a junior geotechnical engineer for
a leading engineering contractor based near Nottingham.
This is an excellent opportunity to join an award winning
organisation and develop a career in geotechnical design
and site investigation management.

Suitable candidates will have a Civil Engineering academic
background and ideally with MSc in Geotechnical Engineer-
ing or Engineering Geology. A sound understanding of de-
sign principles for piles, foundations, retaining walls and
earthworks is essential.

Reporting to senior members of staff the successful candi-
date will be involved with an array of challenging geotech-
nical design and build projects. Excellent prioritisation and
communication skills are essential as this role will require
client liaison, project management, design work, site inves-
tigation supervision and technical report writing.

The position offers a competitive salary together with bene-
fits such as a private health care scheme, contributory pen-
sion, life insurance and a personal development scheme.

Interested in this role please send your CV to
matt.thompson@penguinrecruitment.co.uk or call 01792
365002 for an informal chat.

Chartered Geotechnical Engineer — Bristol

Recruiter : Penguin Recruitment
Posted : 13 November 2012
Ref : LR/NOV/13.2
Contact : Lee Rimell

Location : Surrey

Sector : Geotechnical
Category : Geotechnical Engineer
Job Type : Permanent
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Salary : £35000 - £45000 per annum

We have an excellent opportunity for a Chartered Geotech-
nical Engineer to manage a wide range of engineering pro-
jects within the Civil Engineering division of a leading Engi-
neering Consultancy in Surrey.

The role will require a high calibre candidate with an exten-
sive knowledge of design of deep excavations, earthworks,
piled foundations and retaining walls. You will also be re-
quired to have a strong understanding of numerical model-
ling.

Candidates are expected to have gained Chartered status
with a recognised professional body and have over 10 years
industry exposure leading Geotechnical Projects from incep-
tion through to practical completion. You will have excellent
interpersonal skills to communicate at all levels and repre-
sent the consultancy in site meetings.

The position carries a high degree of responsibility working
closely with multiple engineering divisions such as struc-
tures, rail, highway and marine. The role will offer a very
competitive salary and excellent benefits to suit.

To apply for the role please send your CV to
lee.rimell@penguinrecruitment.co.uk or alternatively call
Lee Rimell on 01792 365105.

Graduate Geotechnical Engineer - Farnham

Recruiter : Penguin Recruitment
Posted : 16 November 2012

Ref : HM2012/110/ggeF

Contact : Hannah Meredith

Location : Farnham

Sector : Geotechnical

Category : Geotechnical Engineer

Job Type : Permanent

Salary : £17000 - £21000 per annum

A specialist geotechnical and environmental consultancy is
currently looking to recruit a Geotechnical Graduate to join
them in their new offices based near Farnham. This is an
excellent opportunity for someone fresh out of university to
join a growing company of talented engineers spanning the
South East.

We are looking for a high-calibre Civil Engineering or Geol-
ogy Graduate to join the team, it would also be highly ad-
vantageous for you to have an MSc in Geotechnical Engi-
neering or another closely related discipline. You should
also have excellent interpersonal skills, experience in field
work and a full UK driving license, in order to travel to sites
around the UK.

In this position you would be expected to be involved in a
wide range of geotechnical site investigations, including soil
and rock core logging, preparation of desk studies, founda-
tion design, slope stability assessments, etc. You would also
be expected to liaise with clients and project managers on a
regular basis, as well as writing factual and interpretive
geotechnical reports.

You will receive a highly competitive salary, along with an
impressive benefits package including; generous annual
leave, private healthcare, pension contributions.

Commutable from: Basingstoke, Godalming, Winchester,
Waterlooville.

Interested in this or other roles in Geotechnical Engineer-
ing? Please do not hesitate to contact Hannah Meredith on
hannah.meredith@penguinrecruitment.co.uk or call 01792
365005. We have many more vacancies available on our
website. Please refer to www.penguinrecruitment.co.uk.

Engineering Geologist / Geotechnical Engineer

- Castleford
Recruiter : RSK Group plc
Posted : 16 November 2012
Location : Castleford
Sector : Civil, Geotechnical
Category : Geotechnical Engineer
Job Type : Permanent
Salary : £15k basic, plus overtime and company
pension

The successful candidate will ideally need to have between
3-5 years experience and be happy to spend a significant
proportion of their time managing site investigation work.
Other duties will include:

e undertaking preliminary risk assessments (phase 1 desk
studies) and intrusive site investigations

e managing fieldwork activities and subcontractors

e organising and managing projects in the following sec-
tors: house builders, commercial property developers,
public sector bodies, manufacturing and industrial

¢ undertaking project management duties, including assist-
ing with the preparation of health and safety documenta-
tion, scheduling analysis of soil and water samples and
writing reports

Desired experience

e Previous site work experience an advantage (including
trial pitting and drilling supervision)

e Excellent written and communication skills
e Prepared to work as part of a team or as an individual

e Knowledge of contaminated land and planning legislation
an advantage

e Full, clean driving licence essential

e BSc degree level qualified in geology/civil engineering or
a related environmental subject essential

e MSc in a geotechnical/civil engineering or environmental
discipline preferable, but not essential

Salary - £15k basic, plus overtime and company pension.

All candidates applying for positions with RSK Group must
be eligible to work in the UK/European Economic Area.
Candidates should confirm this when applying with their CV
and covering letter.

(http://www.ncejobs.co.uk/job/2541678/engineering-
geologist-geotechnical-engineer-castleford)
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Graduate Geotechnical Engineer - Bristol

Recruiter : Penguin Recruitment
Posted : 16 November 2012

Ref : HM2012/11/ggeB

Contact : Hannah Meredith

Location : Bristol

Sector : Geotechnical

Category : Geotechnical Engineer

Job Type : Permanent

Salary : £18000 - £22000 per annum

We are urgently looking to fill a vacancy we currently have
for a Graduate Geotechnical Engineer with an international,
multidisciplinary engineering consultancy in their Bristol
offices. This is a fantastic opportunity for a recent graduate
to begin their career with a well respected and world-
renowned firm.

We are looking for a high-calibre Civil Engineering Gradu-
ate, ideally with an MSc in Geotechnical Engineering or an-
other related discipline. You should have excellent interper-
sonal skills, a sound knowledge of geotechnical principles
and a full UK driving license, in order to travel to sites
around the UK.

In the position of Graduate Engineer your duties will in-
clude:

e Carrying out design calculations for geotechnical struc-
tures on a variety of projects.

e Compiling desk study reports.
e Interpreting geotechnical site investigation data.
e Site supervision.

e Liaising with clients on regular basis.

You will receive a highly competitive salary, along with an
impressive benefits package including; generous annual
leave, private healthcare, pension contributions.

Commutable from: Bath, Newport, Cardiff, Gloucester.

Interested in this or other roles in Geotechnical Engineer-
ing? Please do not hesitate to contact Hannah Meredith on
hannah.meredith@penguinrecruitment.co.uk or call 01792
365005. We have many more vacancies available on our
website. Please refer to www.penguinrecruitment.co.uk.

+« bam

nuttall
Ground Investigation Engineers

Recruiter : BAM Nuttall Ltd

Posted : 19 November 2012

Ref : BAM

Location : Wigan

Sector : Civil, Geotechnical

Category : Civil Engineer, Geotechnical Engineer
Job Type : Permanent

Salary : Competitive

BAM Ritchies is one of the UK’s leading ground engineering
contractors with projects across the UK and overseas. Part
of BAM Nuttall Ltd (an operating company of Royal BAM
Group nv), we offer an excellent working environment for
highly motivated, technically able Engineers and Geologists

who enjoy tackling challenges and who thrive within a
multi-skilled team.

We are expanding part of our ground investigation opera-
tion based in Wigan and require high calibre, enthusiastic
geotechnical engineers and senior geotechnical engineers to
carry the business forward.

As a geotechnical engineer you will be mainly site based
with short periods in the office for reporting investigations.
As a senior engineer you will be mainly office based provid-
ing support to both to managers and less experienced engi-
neers and contributing to their development. From time to
time you may be required to undertake the role of site
agent on larger projects. Engineers at all levels will be re-
sponsible for delivering investigations from award to com-
pletion, including commercial aspects.

The Wigan regional office covers work mainly in the North
West of England. Occasionally, the successful applicant may
be required to work in other regions so mobility, flexibility
and commitment are absolute requirements. In return, suc-
cessful applicants will receive a competitive employment
package that includes industry-leading training and career
support.

Qualifications, Skills and Experience:
e A demonstrable enthusiasm for geotechnical engineering.

e Qualified to degree level or equivalent in a geotechnical
discipline.

e Successful experience at geotechnical engineer / senior
geotechnical engineer level.

e Member of an appropriate professional body at Chartered
level or equivalent knowledge (senior geotechnical engi-
neer) / Technician or Incorporated level or equivalent
knowledge (geotechnical engineer).

e Ability to communicate effectively at all levels.

e Sound working knowledge of ground investigation specifi-
cations, procedures, techniques, standards and codes of
practice.

e Strong working knowledge of health and safety / envi-
ronmental legislation and codes of practice.

e Demonstrable commercial and contractual knowledge.

e Be able to use Microsoft Office to create spreadsheets
and written documents for effective reporting, communi-
cation, record keeping and numeric analysis. Able to use
Holebase or similar AGS software package to produce or
amend logs and associated data.

Basic use of AutoCAD desirable but not essential.

® Previous contracting experience advantageous.

Please email your application via the "Apply now" link
http://www.ncejobs.co.uk/apply/2541782/ground-

investigation-engineers/?LinkSource=JobDetails

MNep1oodTEPEG NPOOPOPEG DOUAEIAG OE YEWHNXAVIKOUG O€
d1aopa pEpn Tou KOoPou napouaialovTal aTnV I0ToogAIda
http://www.ncejobs.co.uk/jobs/geotechnical/?utm source=
NCEemail&utm medium=mktemail&utm campaign=NCE
mktemail wk4&utm source=mktemail&utm medium=NCE
email&utm campaign=NCE mktemail all
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ANAZKOIMHzH
FEQTEXNIKQN
EKAHAQZEQN

Tnv TetapTn, 21 NoeuBpiou 2012, diopyavwbnke ano To Te-
XVIKO EmipeAntipio EAANGdo¢ sonepida yia Tnv napouaiaon
NG «Tpanefag EdapoTexvikwv Aedopévwv» (TEA), n onoia
dnuioupynBnke anod Ouada Epyaciagc Tou TEE ota nAaioia
Tou «EBvikoU Mpoypdupartog AvTioeipikng Evioxuong Yoi-
orapévwyv Kataokeuwv (EMANTYK)» kai 8a @iAoEeveital
oTtnVv IoToceAida Tou TEE.

Tnv ekdnAwaon xaipéTioav o Mpoedpog Tou Texvikou Eniye-
AnTnpiou EAAGSog X. ZnmipTlng, o levikog Mpapparteéag Tou
SUAAOYou TMoAImk®wv Mnxavikwv I. Kotlapnaodkng kair o
MNpdedpog TG EAANVIKAG EnioTnuovikng ETaipeiag Edapopn-
Xavikng kal FewTeXVIKAG Mnxavikng X. Toatoavipog. O K.
ToaToavipog avagepbnke oTnv npogavi xpnoigoéTnTa Tng
TEA Kkal WG €k TOUTOU OTNV CUMPMETOXA HEAWV TNG EkTEAEDTI-
kNG Emirponng Tng EEEEMM oTOV apXIKEG OUOKEWEIG, TOV
Iavoudpio kal ®eBpoudapio 2006, yia Tnv dnuioupyia Tng, €&-
€ppaoe, OPWG, To napdnovo OTI, HETA TNV TEAEUTAia OUOKE-
wn TG 27" dePBpouapiou 2006, oudepia evnuEPWON E€iXe N
EEEEIM €ni Tng npoodou Twv gpyaciwv Tng O.E., napd Ta
oUpPWVNBEVTa oTnv cUOKEWN auTr, Kal eKARGn va napou-
o1aon TIG anowelg TnG €ni TnG dnuioupynBeicag TEA o€ pia
avolikTh ekdnAwan.

>Tn ouvéxela o OpdTINOG Kabnyntng EMM kal EnioTnpovikog
YneuBuvog Tou EMANTYK ©eg0ddong TAcolog €kave Wia €loa-
ywyn oTig dpaoceig Tou EMANTYK kal otnv Tpdneda Edapo-
TEXVIKWV Agdopevwv, o Ap. Avdpeag AvTwviou napouciace
oTOIXEIa Yia To NapeABov Kal TIC cUYXPOVEG TATEIC yia Baoeig
FewTexvikwv Agdopevwy, o Mavvng Dikipng €Kave YEVIKN
napouaciacn TnG TEA kal avagEpOnKe aTIG XPNOEIG TNG KAl TA
€€ auTng opéAn, kaBwg kai oTig duvaTOTNTEG KAl O napa-
deiypaTta epappoync. Télog, o Ap. NETpog dopToakng ava-
PEPONKe Ot TexVIKA BEuaTta Tng TEA.

AkoAoUBnoav epwTnoEIG Kal gUvToun oulnTnon.

O3 D
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EEM®
GCOLD

EAAHNIKH ENITPONMH METAAQN ®PATrMATQN
A=ONOZYMMETPIKA ®PAITMATA ZKAHPOY
ENIXQMATOZ

Tnv Tpitn, 6 NoeguBpiou 2012, diopyavwbnke and Tnv EEM®
eonepida pe Bépa «A=ONOZYMMETPIKA ®PAIMATA SKAH-
POY EMNIXQMATOZ.

>Tnv eonepida, Tnv onoia napakoAoUBnoe noAunAnbéc a-
KpoaTnpio, napouciacbnkav ol BacikeG apXeg oXedlaouou
TWV AEOVOOUHMMETPIK®OV PPAyHATwV okAnpoU eniXwHATOC,
Kabw¢ Kal epneipiec and TNV KATaokeun Toug otnv EAANGda.

Mo avaAuTika, o Ap. Nikog MouTdpng, Aektopac EMN, éka-
VE TNV YEVIKN Madpoucidon Kal TIG apxéC oxedlaopou Twv
AfovopeTpikwv ®paypdtwyv SkAnpoU Enixwuatoc. Tn ouv-
€XElA 0 K. BayyéAng lkikag, MeAeTnTng YOpauAikwv ‘Epywv,
napouaciace TNV peBodoloyia Kal TIG ASNTOPEPEIEC TNG MEAE-
TNG TWV AEOVOCUUMETPIKWV QPAyHATWV OKANpoU enixwpa-
TOG Kal gPnelpiec and Tnv s@appoyn ora epdayuata Tou EA-
AnvikoU xwpou (To KeiJevo TNG napouaiaong ouveéTage o€
ouvepyaoia pe Tov K. Mavvn AaolTtn). AkoAouBnoe o k. O-
duooéac Kapaaoayividng, MpoioTduevog Kataokeuwv Eyyelo-
BeATIOTIKWV 'Epywv Tou Ynoupyegiou AypoTIKAG AvanTuéng
kal Tpo@iywv, o onoiog napouadiace To npdypapua Tou Y-
noupyeiou yia Ta AE0OVOOUPHETPIKA DpaypaTta ZkAnpou Eni-
XWPAToG Kal N npwTn ouvedpia EKAEIOE YE TNV napouaciacn
Tou K. Marco Bacchielli, Tng etaipeiag Carpi, yia evaAAakTikn
MEBODOC oTeyavonoinong aEOVOOUMPUETPIKOV PPAYHATWV
OKANPOU €NiX®PATOG PE XpNOoN HePBpAvVNG.

Meta TO O1dAeippa o Ap. AnuATpng KoUpouhog, TeXVIKOG
SUpBouAog MoloTikoU EAEyxou, napouaiace TIG ENNEIPIEC TOU
and TNV KATAOKEUN TwV (PpaypdTtwv Tng Mukovou Mapdbi
kal Avw Mepd, o K. ZTEANIOG DeAEKOG, TeEXVIKOC SUMBOUAOG
MoloTikoU EA€yxou, TIG €UMEIpiEG TOU AMNO TNV KATAOKEUN
TOV QpaypaTtwy =tevol Zepigou kal AilBaiou TpikaGAwy, O K.
Eudyyehog Mapaykdkng, MoAImikog Mnxavikdg oTov Opyavi-
ouo6 AvanTuéng AuTikng Kpntng (OAAYK) kal EmiBAénwy Ka-
TAOKEUNG, TIG EUNEIPIEG TOU ANO TNV KATACGKEUN TOU (PpAyHa-
ToG BaloapiwTtn otnv KpAtn (n napouagiacn ouvTaxbnke o€
ouvepyacia pe Tov K. MixaAn =t1e@adoupo, AEH / Texviko
SUPBouAo MoloTikoU EAEyxou kal Tov K. Mewpylo Xapapd /
EpyoTa&iapyn), kai, TEAoG, o K. Xapaiaunog FkouBag / Te-
XVIKOG ZUHBouAog MoloTikoU EAEyxXou TIG gunelpieg Tou ano
TNV KATAOKEUR Tou (pdaypatog diAiaTpivou otnv MeAonov-
vnoo (n napouciaon ouvTaxbnke Ot ouvepyacia PE Tov K.
Mavayiwtn AvayvwoTtonoulo / EpyoTa&iapxn).

AkoAoUBnoav epwTnoeIg Kal gulATnon.
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NMPOZEXEIZ>
FEQTEXNIKEz
EKAHAQZEIZ

Ma TiIg NaAaIOTEPEG KATAXWPNOEIG NEPICOOTEPEG NANPOPOPI-
€C MMopouv va avalnTnbouv oTa nponyoUpeva TeUXn Tou
«nepI0dIKOU» KAl OTIG NApaTIBENEVEC I0TOTEAIDEG.

ACUUS 2012 13th World Conference of the Associated Re-
search Centers for the Urban Underground Space Under-
ground Space Development - Opportunities and Challen-
ges, 7 - 9 November 2012, Singapore,
www.acuus2012.com

International Symposium on Earthquake-induced Landslides
November 7-9, 2012, Kiryu, Japan
http://geotech.ce.gunma-u.ac.jp/~isel/index.html

GEOMAT2012-KL, MALAYSIA Second International Confer-
ence on Geotechnique, Construction Materials and Envi-
ronment, November 14-16, 2012, Kuala Lumpur, Malaysia,
http://geomat2012.webs.com

Middle East Tunnelling, 18-20 November 2012, Doha,
Qatar, www.middleeasttunnelling.com/homepage.asp

Tunnelling 2012, 20 November 2012, London, UK,
www.ncetunnelling.co.uk

32. Baugrundtagung with exhibition “Geotechnik™, Mainz,
Germany, 26 - 29 November 2012,
www.baugrundtagung.com

GEOSYNTHETICS ASIA 2012 (GA2012) 5th Asian Regional
Conference on Geosynthetics, Bangkok, Thailand, 10 - 14
December 2012, www.set.ait.ac.th/acsig/igs-thailand

First International Congress FedIGS, 12 - 15 November
2012, Hong Kong - China, www.fedigs.org/HongKong2012

2012 Forum on Urban Geoenvironment & Sustainable De-
velopment, 4-7 December 2012, Hong Kong, CHINA,
www.civil.hku.hk/ugsd2012/en/

GA2012 - Geosynthetics Asia 2012 5th Asian Regional Con-
ference on Geosynthetics, 13 - 16 December 2012, Bang-
kok, Thailand, www.set.ait.ac.th/acsig/GA2012

Forensic geotechnical engineering
www.editorialmanager.com/feng

Fourth International Seminar on FORENSIC GEOTECHNICAL
ENGINEERING, January, 10-12, 2013, Bengaluru, India,
Prof. G L Sivakumar Babu, isfge2013@gmail.com

Geotechnical Special Publication, ASCE “Foundation Engi-
neering in the Face of Uncertainty”. Abstracts to Mohamad
H. Hussein at: MHussein@pile.com.

Geotechnical Special Publication, ASCE "SOUND GEOTECH-
NICAL RESEARCH TO PRACTICE",
http://web.engr.oregonstate.edu/~armin/index files/Holtz
GSP

Themed Issue on Geotechnical Challenges for Renewable
Energy Developments, Geotechnical Engineering 2013,
ben.ramster@icepublishing.com

Pam-Am UNSAT 2013 First Pan-American Conference on
Unsaturated Soils, 19-22 February 2013, Cartagena de In-
dias, Colombia, panamunsat2013.uniandes.edu.co

ICGE’13 3™ International Conference on Geotechnical Engi-
neering New Developments in Analysis, Modeling, and De-
sign, 21-23 February 2013, Hammamet, Tunisia
www.icgel3.com

3 O

: KKXVI Zimowa Szkola
@?‘ Mechaniki Gorotworu
 Geoinzynierii

XXXVI Winter School of Rock Mechanics and
Geoengineering
11-15 March 2013, Kudowa Zdroj, Poland
www.zsmgig.pwr.wroc.pl/?home,11

Objectives of conference:

e provide a forum for engineers, researchers and stu-
dents,

e integration of industry professionals and scientific re-
search communities,

e creating opportunities to update and improve knowl-
edge,

e presentation of most recent contributions in the area of
rock mechanics and geoengineering.

Scope of conference:

the problems of stability of geotechnical structures,
constitutive models of geomaterials,
numerical methods in geotechnics,

theoretical and practical aspects of geoengineering
structures,

dynamic phenomena of rock mass,

experimental studies in the area of mining and geotech-

nics,

e forecasting and mitigation of natural hazards in mining
and geotechnics,

e new materials and technologies in geoengineering,

e the application of SIP / GIS in geoengineering.

The conference will include invited key lectures presented
by distinguished researchers or/and engineers from the
field of mining and geotechnics. These will be comple-
mented by presentations given by the Conference partici-
pants. Additional time will be provided for formal and in-
formal discussions.

Contact Person: Prof. Dariusz Lydzba
Address: Inst. Geotechniki i Hydrotechniki
Politechnika Wroclawska

Plac Grunwaldzki 9

PL-50-377 Wroclaw

POLAND

Telephone: +48/71/3203228

Fax: +48/71/3284814

E-mail: zsmgig@pwr.wroc.pl
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International Conference on«Landslide Risk» ICLR13, 14 -
16 March 2013, Draham, Tunisia, http://www.iclr13.com

TU-SEOUL 2013 International Symposium on Tunnelling
and Underground Space Construction for Sustainable De-
velopment, March 18-20, 2013, Seoul, Korea
www.tu-seoul2013.0rg

International Conference on Installation Effects in Geotech-
nical Engineering, 24-27 March 2013, Rotterdam, The
Netherlands, http://geo-install.co.uk

3 O

ce

Informing the Future with Lessons from the Past
16-17 April 2013, London, UK

http://www.ice-conferences.com/Upcoming-
events/Fifth-International-Conference-on-Forensic-
Enginee

The investigation of the fundamental causes of failures dur-
ing the life of buildings, tunnels, bridges, foundations, etc.
is crucial in optimising the construction and management of
our built environment.

The Fifth International Conference on Forensic Engi-
neering is maintaining a 150 year tradition pioneered by
Telford, Brunel and Stephenson by discussing how lessons
learned from failures lead to the development of improved
design, construction and management practice.

Following a successful call for papers campaign, Informing
the Future with Lessons from the Past will focus on six
key areas of forensic engineering:

e Forensic investigation case studies focussed on bridges,
foundations and below ground works

e Education and continuing professional development in
forensic engineering

e Implications of forensic engineering on litigation, contract
and learning

e Building failures from wear and extreme events
e Failure in temporary structures
e Material failures

The presentation of peer reviewed papers on all aspects of
the Forensic Cycle will provide a catalyst for discussion of
how we can deliver a better and more sustainable infra-
structure.

Topics

e Forensic investigation case studies - techniques, proce-
dures and requirements

e Structural failures from extreme events

e Identifying deterioration and risks of failure in existing
assets

e Structures which are not fit for purpose or cost effective

e The influence of contract or other procedures on failure
risks

e Risk management - identification of risk, legal issues and
appropriate actions
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e The role of engineers in dispute resolution and litigation

e Education and continuing professional development in
forensic engineering

Register or get in contact:

e Register online

e Call us on+44 (0)20 7665 2226
e Email the Events Team

e Download event to calendar

(C- 4R -0)

EURO:TUN 2013 Computational Methods in Tunneling and
Subsurface Engineering, 17-19 April 2013, Bochum, Ger-
many, www.eurotun2013.rub.de

From geological conditions to numerical modeling of under-
ground excavations, 3™ International Conference on Com-
putational Methods in Tunneling and Subsurface Engineer-
ing (EURO:TUN 2013), 17-19 Aprii 2013, Ruhr-
University Bochum, Germany, http://minelab.mred.tuc.gr/

3 O

Commae, te the
agacy of Ralph B. Peck

llinois

svern 3
S‘PInEl'r aticna Confiorenc .
1 \u

eotechnical Eg‘fging_ ring

Cas% Hz_itor'es_ i

Conference to Commemorate the Legacy of Ralph B. Peck,
7th International Conference on Case Histories in Geotech-
nical Engineering & Soil Dynamics and Symposium in Honor
of Clyde Baker, Chicago, USA, 29 April - 4 May, 2013,
http://7icchge.mst.edu

3 O

IGS-Incheon 2013 - 5th International Symposium on Geo-
technical Engineering, Disaster Prevention and Reduction,
and Environmentally Sustainable Development, May 15-17
May 2013, Incheon, South Korea, www.geochina-
cces.cn/download/2013 5th Dsiaster prevention Bulletin

1.pdf

HF2013 Effective and Sustainable Hydraulic Fracturing - an
ISRM Specialized Conference, 20-22 May 2013, Brisbane,
Queensland, Australia, http://www.csiro.au/events/HF2013

Experimental Micromechanics for Geomaterials Joint work-
shop of the ISSMGE TC101-TC105, 23 - 24 May 2013, Hong
Kong, owlam@hku.hk
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18™ SouthEast Asian Geotechnical & Inaugural AGSSEA
Conference, 29 - 31 May 2013, Singapore,
www.18seagc.com

(C- 4R -0)

TC 301 - IS NAPOLI 2013 L
Second International Symposium on
Geotechnical Engineering for the Preservation
of Monuments and Historic Sites

30 -31 May 2013, Napoli, Italy
www.tc301-napoli.org

The conservation of monuments and historic sites is one of
the most challenging problems facing modern civilization.
It involves a number of factors belonging to different fields
(cultural, humanistic, social, technical, economical, admini-
strative), intertwining in inextricable patterns. In particular,
the requirements of safety and use appear (and often
actually are) in conflict with the respect of the integrity of
the monuments. In almost all countries of the world the
conservation is looked after by an official trained in Art
History or Archaeology. He has generally the control of any
action to be undertaken, and imposes constraints and limi-
tations that sometimes appear unreasonable to the engi-
neer. The engineer, in turn, tends to achieve safety by
means of solutions which appear unacceptable to the offi-
cial in charge of conservation, sometimes mechanically ap-
plying procedures and regulations conceived for new struc-
tures. It is evident that some equilibrium has to be found
between the safe fruition of a monument and the respect
of its integrity. The former task belongs to the know-how
of any well trained and experienced engineer, while the
latter one is more difficult, being the same concept of inte-
grity rather elusive.

The difficulty of the problem is increased by the lack of a
general theory, universally accepted and guiding the be-
haviour of the actors involved as the Mechanics does with
the structural engineer. The possibility of finding in practice
an acceptable equilibrium is linked to the development of a
shared culture. The International Society of Soil Mechanics
and Geotechnical Engineering contributed to this develop-
ment by an ad hoc Committee (TC 19 - Conservation of
Monuments and Historic Sites), that has been promoted
over 25 years ago by French and Italian engineers (Jean
Kerisel, Arrigo Croce). A number of international and re-
gional symposia have been organised, always with large
audience and lively discussions. A Lecture dedicated to
Jean Kerisel will be given for the first time at the next
International Conference on Soil Mechanics and Geotech-
nical Engineering to be held in 2013 in Paris. In this frame-
work, the Technical Committee (now TC301) is organising
the 2" International Symposium on Geotechnical Engineer-
ing for the Preservation of Monuments and Historic Sites,
which will be held in Napoli on May 2013. Its aim is that of
comparing experiences, presenting important achieve-
ments and new ideas, establishing fruitful links.

The contributions to the Conference should focus on the
following main themes:
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1. Geotechnical aspects of historic sites, monuments and
cities;

. Past design criteria and traditional construction methods;

. Techniques to preserve ancient sites and constructions;

. Rehabilitation of heritage;

. Role of geotechnical engineering in preservation of cul-
tural and historical integrity.

aubhwnN

Scientific secretariat

For general queries please contact:
info@tc301-napoli.org

For queries about paper submission please contact:
secretariat@tc301-napoli.org

or

Stefania Lirer (phone: +39 081 76 85915; email:
stelirer@unina.it)

Emilio Bilotta (phone: +39 081 76 83469; email:
emilio.bilotta@unina.it)

O3 D

WTC 2013 ITA-AITES World Tunnel Congress and 39th
General Assembly “Underground - the way to the future”,
Geneva, Switzerland, May 31 to June 7, 2013.
www.wtc2013.ch

First International Conference on Rock Dynamics and Appli-
cations (RocDyn-1), 6-8 June 2013, Lausanne, Switzerland,

www.rocdyn.org

O3 D

BIOT-5

5th Biot Conference on Poromechanics
10-12 June 2013, Vienna, Austria
http://biot2013.conf.tuwien.ac.at

After two Biot conferences in the USA (University of Okla-
homa 2005 and Columbia University 2009), the premier
Poromechanics conference series will return back to Europe
(where the first Biot conference took place in Biot's Alma
Mater in Louvain, Belgium, in 1998, followed by the second
one in Grenoble in 2002).

The 5% BIOT Conference on Poromechanics (BIOT-5) will be
held at Vienna University of Technology (TU Wien), Vienna,
Austria, July 10-12, 2013. In 2013 it seems appropriate to
commemorate the “grandfather” of poromechanics, Karl
von Terzaghi (1883-1963), the founder of consolidation
experiments and theoretical soil mechanics in general, who,
from 1929 to 1939, had his "home base" as a full professor
of the Vienna University of Technology.

The first Biot conference on Poromechanics was held in
1998 at the Université catholique de Louvain (Belgium), the
Alma Mater of Maurice Anthony Biot (1905-1985), the
founder of the field that is commonly referred to as Biot
theory of poroelasticity, a field with unparalleled impact on
a wide variety of disciplines, including civil and biomedical
engineering, geophysics, acoustics, and materials science.
This first conference, with its truly multidisciplinary nature,
was so successful that the Poromechanics community con-
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tinued to meet and exchange ideas in a four-year interval,
2002 at Université Joseph Fourier (Grenoble, France), 2005
at Oklahoma University (where the Biot centennial was ce-
lebrated), before BIOT-4 was hosted, in 2009, by Columbia
University (New York, USA) where Biot, as the Professor of
Mechanics, wrote his seminal 1941-paper on "General theo-
ry of three-dimensional consolidation", which made him the
Father of Poromechanics.

As the year 2013 approaches, it seems appropriate to com-
memorate the "Grandfather" of Poromechanics, Karl von
Terzaghi (1883-1963), the founder of consolidation experi-
ments and theoretical soil mechanics in general. We will do
so at the Vienna University of Technology (TU Wien), the
first university who granted Terzaghi, in 1929, a full profes-
sorship on the topic, and the place where Terzaghi estab-
lished the, at that time, largest and most comprehensive
soil mechanics laboratory in the world. Following the great
examples of Terzaghi and Biot, our focus will be on the be-
neficial interaction of experiment, theory, and computation,
and the merging of often over-specialized disciplines into a
unified natural science viewpoint, jointly driven forward by
scientists and engineers. It is in this spirit that we cordially
invite colleagues working on the mechanics and physics of
porous media, from the atomistic to the kilometer scale, to
join us in Vienna, in 2013, at the 5th BIOT conference on
Poromechanics - dedicated to the 50th anniversary of Karl
von Terzaghi’s death.

Vienna University of Technology

Institute for Mechanics of Materials and Structures
Karlsplatz 13/202

A-1040 Vienna, Austria

Telephone: (++43 1) 588 01-20211

Fax: (++43 1) 588 01-920211

E-mail: biot2013@tuwien.ac.at
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Strait Crossing Norway 2013 : Extreme Crossings and New
Technologies, 16-19 June 2013, Bergen, Norway
www.sc2013.no

SINOROCK 2013 Rock Characterization, Modelling and En-
gineering Design Methods, an ISRM Specialized Conference,
18-20 June 2013, Shanghai, China, www.sinorock2013.0rg

STREMAH 2013 13™ International Conference on Studies,
Repairs and Maintenance of Heritage Architecture, 25 - 27
June 2013, New Forest, UK,
carlos@wessex.ac.uk

TC215 ISSMGE - International Symposium on Coupled Phe-
nomena in Environmental Geotechnics (CPEG) - “From
theoretical and experimental research to practical applica-
tions”, 1 - 3 July 2013, Torino, Italy, www.tc215-cpeg-
torino.org

3 O

ICEPR 2013 O
3rd Infernational Conforence on ‘
Ermdromnmenal Pollution and Remediadion
July 15-17 2013, Toronio, Ontario, Canada ;

http://icepr2013.international-aset.com

Environmental pollution is considered the most important
threat to human being and other creature lives. Every day
at different places, thousands of various types of pollutants
and chemicals from different sources are exposed to the
environment. These sources include industries, vehicles,
and even human activities like cooking. Pollutants affect
different environmental resources such as air, water, soil,
and generate serious danger to the ecosystem. These en-
countered problems require immediate scientific attention
to find appropriate and cost effective solutions.

ICEPR is a series of international conferences held yearly.
These conferences focus on all aspects of Environmental
Science, Engineering, and Technology. After successfully
holding the second ICEPR in Montreal (Canada), Interna-
tional ASET Inc. will be hosting this conference in Toronto
this year.

ICEPR is an acronym for International Conference on
Environmental Pollution and Remediation.

The aim of ICEPR'13 is to bring together the Canadian and
International community working in the field of environ-
mental sciences, engineering, and technology, and to foster
an environment conducive to present advances in this field.
This conference will also provide a golden opportunity to
develop new collaborations and gather world experts on the
different topics including pollution detection, environmental
remediation, and pollution prevention. Through the 3™ con-
ference a great opportunity to share knowledge and exper-
tise will be created taking advantage from the synergy of
the 1% and 2"conference. The ICEPR'13 program will in-
clude invited keynote talks, oral presentation sessions, and
poster sessions.

ICEPR’13 will cover a wide range of environmental related
topics such as:

e Air pollution and treatment

e Biofuels

e Desalination

® Energy Management

e Environmental Education Programs

e Environmental Protection

¢ Environmental Risk Assessments

¢ Environmental Safety Regulations

¢ Environmental Sustainability and Development

e Green Manufacturing and Technologies, Pollution Preven-
tion

e Greenhouse Effect, Global Warming, and Climate Change

e Groundwater Issues

e Impact of Industrialization on the Environment

e Nanotechnology Impacts on Environment

e Qil Spills

e Pollution and Health Issues

e Renewable and Non-Renewable Energies

e Soil Pollution and Treatment

e Wastewater Management and Treatment

e Water Pollution and Treatment

Contact:

Mail : ICEPR2013@International-ASET.com
Tel. : +1-613-695-3040
Address : International ASET Inc.
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Unit No. 215, 1376 Bank St.
Ottawa, Ontario, Canada
Postal Code: K1H 7Y3
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The 6th International Symposium on Rock Stress, 20-22
August 2013, Sendai, Japan,
http://www?2.kankyo.tohoku.ac.jp/rs2013

18™ International Conference on Soil Mechanics and Geo-
technical Engineering “Challenges and Innovations in Geo-
technics”, 1 - 5 September 2013, Paris, France
www.paris2013-icsmge.org

13" International Conference of the Geological Society of
Greece, September 5-8 2013, Chania, Greece,
www.egel3.gr

Géotechnique Symposium in Print on Bio- and Chemo-
Mechanical Processes in  Geotechnical Engineering,
www.elabs10.com/content/2010001471/S1P%?202013.pdf

EUROCK 2013 ISRM European Regional Symposium
“Rock Mechanics for Resources, Energy and Environment”,
21-26 September 2013, Wroclaw, Poland
www.eurock2013.pwr.wroc.pl

VAJONT 2013 - International Conference Vajont, 1963 -
2013 Thoughts and Analyses after 50 years since the catas-
trophic landslide, 8-10 October, 2013, Padova, Italy,
http://www.vajont2013.info/vajont-pd

International Symposium on Design and Practice of Geo-
synthetic-Reinforced Soil Structures, 14-16 October, 2013,
Bologna, Italy, www.civil.columbia.edu/bologna2013

O3 D

10th International Symposium of Structures,
Geotechnics and Construction Materials
26-29 November 2013, Santa Clara, Cuba
ana@uclv.edu.cu, quevedo@uclv.edu.cu

Conference Themes:

e Soil Mechanical and rocks. Geology.

e Methods of Design in the Civil Engineering. Method of
States Limits.

e Application of the Security in the structural and geo-

technical design.

Design of Foundations and Soils Structures.

Modeling Structures and Soil.

Analysis, design and optimization of structures.

The Advanced Mathematics and the computing applica-

tions in the Engineering.

e Sustainable Constructions. Construction Materials and
Technologies.

e Pathology of the Structures. Diagnose, Analysis and
Conservation.

e Vulnerability of constructions and administration of risk
against to natural disasters.

e Teaching of the civil engineering

Organizer: Facultad de Construcciones, Universidad Central
de Las Villas

Secretary: Contact person: Dra. Ana Virginia Gonzalez -
Cueto Vila

Address: Facultad Construcciones, UCLV, Carretera a
Camajuani, km 5.5,54830,Santa Clara,Villa Clara,Cuba
Phone: (53) 42 281655, 42 281065, 42 28 1561

Fax: (53) 42 281655

E-mail: ana@uclv.edu.cu, guevedo@uclv.edu.cu

O3 D

8th International Conference %

Physical Modelling ;
in Geotechnics 2014 é

The University of Western Australia LY
14-17 lanuary 2014 Perth, Australia

http://icpomg2014.com.au

The Organising Committee on Physical Modelling of the In-
ternational Society of Soil Mechanics and Geotechnical En-
gineering (ISSMGE TC104) is pleased to announce the 8th
International Conference on Physical Modelling in Geo-
technics (ICPMG2014).

The conference will continue the successful series of con-
ferences initiated in 1988 in Paris and most recently held at
ETH Zurich in 2010. ICPMG2014 will disseminate and
communicate the latest developments in all aspects of phy-
sical modelling to both the academic and practitioner com-
munities.

The conference will be hosted by The University of Western
Australia (UWA) in Perth over 4 days during January 2014.
UWA has a long-standing and well-known involvement in
physical modelling research, with two geotechnical centri-
fuges having been established within the Centre for Off-
shore Foundation Systems (COFS) in 1989 and 1999. Re-
searchers using 1g and gravity-enhanced modelling facili-
ties are strongly encouraged to submit papers to the con-
ference and come to Perth to visit the UWA physical model-
ling facilities, share their latest research outcomes and
enjoy the cooling waters of the Indian Ocean.

The conference will include many opportunities to meet and
have discussions with colleagues from all around the world,
via the main technical programme and the eclectic range of
social events. The programme will also include sessions for
engineers and technicians operating physical modelling
facilities, building on the successful scheme at the 7th
ICPMG in Zurich.

The COFS team at UWA is looking forward to welcoming
you to Perth in January 2014 for four days of lively discus-
sion under the beautiful Australian sunshine.

Themes

Physical Modelling Facilities and Technology
Similitude and Scaling

Education

Shallow and Deep Foundations

Excavation and Retaining Structures

Slope Stability

Dams and Embankments

Ground Improvements and Reinforcement
Offshore Geotechnics
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Geohazards

Soil Behaviour
Geoenvironmental Engineering
Earthquake Engineering

Conference Manager

arinex pty limited

GPO Box 316

Belmont WA 6984 Australia
Tel: + 61 2 9265 0890
Fax: + 61 2 9265 0880
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ANDORRA 2014 14th International Winter Road Congress
2014, 4-7 February 2014, Andorra la Vella (Andorra),
www.aipcrandorra2014.org

World Tunnel Congress 2014 and 40th ITA General Assem-
bly “Tunnels for a better living”, 9 - 15 May 2014, Iguassu
Falls, Brazil, www.wtc2014.com.br

3 O

EUROCK 2014
ISRM European Regional Symposium
Rock Engineering and Rock Mechanics:
Structures in and on Rock Masses
26-28 May 2014, Vigo, Spain

Contact Person: Prof. Leandro Alejano

ETSI MINAS - University of Vigo

Dept. of Natural Resources & Environmental Engineering
Campus

Lagoas Marcosende

36310 Vigo (Pontevedra), SPAIN

Telephone: (+34) 986 81 23 74

E-mail: alejano@uvigo.es

O3 D

8th European Conference “Numerical Methods in Geotechni-
cal Engineering” NUMGE14, Delft, The Netherlands, 17-20
juni 2014, www.numge2014.org

Second European Conference on Earthquake Engineering
and Seismology, 24-29 August 2014, Istanbul, Turkey
www.2eceesistanbul.org

(C- 4R -0)

TC204 ISSMGE International Symposium on
"Geotechnical Aspects of Underground Con-
struction in Soft Ground" - IS-Seoul 2014
25-27 August 2014, Seoul, Korea
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This symposium will be organized by TC204 of ISSMGE and
Korean Geotechnical Society. Technical Committee of
TC204 "Underground Construction in Soft Ground" of the
ISSMGE was first established in 1989 as TC28 and has a
major commitment towards collecting information concern-
ing the geotechnical aspects of the design, construction,
and analysis of deep excavation, tunnels and large under-
ground structures in urban environment. The first sympo-
sium was held in New Delhi in 1994 and six more symposia
were held in London (1996), Tokyo (1999), Toulouse
(2002), Amsterdam (2005), Shanghai (2008), and Rome
(2011).

The 8th symposium will be held in Seoul, Korea with the
themes in line with the terms of reference of Technical
Committee of TC204 such tunnelling in soft ground, deep
excavations, field monitoring, physical and numerical mod-
elling and mitigation measures. This symposium will act as
a platform to disseminate the most recent research and
field advances in the design and construction of under-
ground excavations in soft ground through keynote lectures
and technical presentations.

Secretary: Prof. Chungsik Yoo

Address: 300 Chun-Chun Dong, Jang-An Gu, 440-746, Su-
won, Kyoung-Gi Do, Korea

Phone: +82-32-290-7518

Fax: +82-32-290-7549

E-mail: csyoo@skku.edu

O3 D

IAEG XII CONGRESS Torino 2014 Engineering Geology for
Society and Territory, IAEG 50th Anniversary, September
15-18, 2014, Torino, Italy, www.iaeg2014.com

10th International Conference on Geosynthetics - 10ICG,
Berlin, Germany, 21 - 25 September 2014 www.10icg-
berlin.com

ARMS 8 - 8th ISRM Rock Mechanics Symposium, 15-17
October 2014, Sapporo, Japan
www.rocknet-japan.org/ARMS8/index.htm

O3

13'™ ISRM International Congress on Rock Mechanics
Innovations in Applied and Theoretical
Rock Mechanics
10 - 13 May 2015, Montreal, Canada

The Congress of the ISRM "Innovations in Applied and
Theoretical Rock Mechanics" will take place on 29 April to 6
May 2015 and will be chaired by Prof. Ferri Hassani.

Contact Person: Prof. Ferri Hassani
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Address: Department of Mining and Materials Engineering
McGill University

3450 University, Adams Building, Room 109

Montreal, QC, Canada H3A 2A7

Telephone: + 514 398 8060

Fax: + 514 398 5016

E-mail: ferri.hassani@cGill.ca

O3 D
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SEE
TUNNEL

PROMOTING TUNNELING IN SEE REGION

CMTE | 30-3m3018

World Tunnel Congress 2015
and 41st ITA General Assembly
Promoting Tunnelling in South East European
(SEE) Region
22 - 28 May 2015, Dubrovnik, Croatia
http://wtcl5.com

Contact

ITA Croatia - Croatian Association for Tunnels and Under-
ground Structures

Davorin KOLIC, Society President

Trnjanska 140

HR-10 000 Zagreb

Croatia

info@itacroatia.eu
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XVI ECSMGE 2015

16™ European Conference on Soil Mechanics
and Geotechnical Engineering
“Geotechnical Engineering for
Infrastructure and Development”
13 - 17 September 2015, Edinburgh, UK
www.xvi-ecsmge-2015.org.uk

The British Geotechnical Association (BGA) is pleased to
announce that it will be hosting the 16th European Confer-
ence on Soil Mechanics and Geotechnical Engineering at the
Edinburgh International Conference Centre from 13th to
17th September 2015. The conference was awarded by a
meeting of the European Member Societies on 13th Sep-
tember 2011 at the 15th European Conference on Soil Me-
chanics and Geotechnical Engineering in Athens, Greece.

You can view the BGA bid document at the following link:
http://files.marketingedinburgh.org/bid/ECSMGEELECTRON
ICBID.pdf

The conference website will be updated regularly as ar-
rangements for the conference progress. Please bookmark
it and visit regularly.

We look forward to welcoming you all in Edinburgh, one of
Europe's truly great cities, in September 2015.

Dr Mike Winter
Chair of the Organising Committee
mwinter@trl.co.uk
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EUROCK 2015
ISRM European Regional Symposium
64th Geomechanics Colloquy
7 - 9 October 2015, Salzburg, Austria
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Hetch Hetchy project uses freezing technique

Deep under San Francisco Bay there is a massive construc-
tion project underway to secure the safety of the region's
water supply. Part of that project includes digging a mas-
sive hole in Newark. ABC7 News got an exclusive look at
the icy way they did it.

Nearly nine-stories below sea-level welders are working to
shore-up a massive hole at the edge of the San Francisco
Bay. The shaft will ultimately provide millions of people in
the Bay Area with fresh, clean water. Digging the hole in
unstable mud and water presented project engineers with
unique challenges.

How do they keep the mud and groundwater from refilling
the tunnel while they dig? And do it in an environmentally
sensitive area? The answer -- freeze the ground.

"The way we achieved that was by installing 47 pipes
around the shaft, and then in through the shaft which are
called freeze pipes, we drilled them down into a 110 feet,"
said project engineer Ed Whitman.

You can see how it works in photos and videos provide by
the San Francisco Public Utilities Commission. The process
is similar to how your freezer at home works. Coolant was
pumped through pipes which then froze the ground, creat-
ing a massive cylinder of frozen earth.

"It's like having a glass underground. You have solid walls
and a solid bottom, which gives you the stability you need
to excavate the shaft," said Whitman.

It took about eight weeks to freeze the ground, then work
began on excavating the shaft. Every five feet, workers
reinforced the walls with wood and steel so that concrete
can be poured. It took four days to install each section.

The frozen shaft is where a massive tunneling machine will
exit. It is currently under the San Francisco Bay. When
completed the five-mile long tunnel will be the longest ever
built under the bay. And unlike the transbay tube which lies
at the bottom of the bay, like a giant straw, the new tunnel
is actually carved out of the earth.

The new tunnel will replace old pipes built in 1925 and
1936. Engineers say the old pipes won't survive a major
earthquake. A failure would jeopardize the water supply for
millions of people from the East Bay to San Francisco who
get water from the Hetch Hetchy Reservoir in Yosemite
National Park.

But the new bay tunnel is designed to withstand a major
quake on either the San Andreas or Hayward faults.

"We hope to be holing through to this retrieval shaft by
early next year," said Maureen Barry from the SFPUC.

The San Francisco Public Utilities Commission is the agency
is responsible for the Hetch Hetchy water system. In 2002,
voters approved a $4.6 million bond measure to overhaul
the aging system.

"We're actually about 83-percent finished with the tunnel-
ing. We got about 5,000 feet to go, which is a very exciting
point. We can actually say, because of this project and the
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one's we've been able to accomplish in the last year, that
the system is seismically a lot stronger than it was even a
year ago," said Barry.

Work on the Hetch Hetchy seismic upgrade project is ex-
pected to be completed in March 2015.

(Dan Ashley / KGO-TV (San Francisco), 31.10.2012,
http://abclocal.go.com/kgo/story?section=news/assignmen
t 7&id=8869303)
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Toouvapi otn Aipvn Tng Feveing
SUM@WVa PE OTOoIXEiIa, CUVERN avapeoa oTa TEAN Tou
40U Kdal TIG AdpXEG TOU 70U di®va

Tov €kTo aiwva, o 1oToploypaPog Mpnyodplog Tng Toup ava-
PEpel €va €EQIPETIKA €VOIAPEPOV YEYOVOG MOU CUVERN OTOV
TOMO Mou onuepa avayvwpiloupe wg EABeTia, ekei 6nou o
Podavog xuveral atn Aigvn Tng Mevedng. To 563 u.X., Agel,
OUVEBN MeyaAn kaTtoAioBnon Bpaxwv. OykOAIBol €necav
oTov Podavd, oto oTduId Tou, Kal Wia peyain pala udatog
avaonkwBinke kalr NANPUUpPIOE TIG OxBeg PEXP! TNV MOAN TNG
Fevelng.

AAdI Ta vepa Tng Aipgvng Tng Meveling, NPOGMEPOUV OTOUG
€nIBATEG TOU OKAPOUG YaAnvio Ta&idl. Aev nTav, Opwg, na-
vTa £101, Aéve EABeTOI epeuvnTEG. EvanoBEaeig 1ZuaTog oTo
BaBUTepo onpeio TNG AigvNng HapTupouyv OTI TOV EKTO AI®Va,
pia kaTtoAioBnon Bpaxwv NPOKAAECE TPOUEPO TOOUVAWI, U-
Woug 8,5 PETPWV, NoU KATESTPEWE TIG NAPAKTIEG NEPIOXEC.

IoTopikoi Kal ENICTANOVEG avekaBev mioTeuav OTI o [pnyopI-
0G MEPIEYPAPE €va Toouvdapl otn Aipvn Tng Meveung, 1o o-
Nnoio KATESTPEWE PEPOC TNG MNOANG KAl NAPAKTIEG KOIVOTNTEC.
Méxpl onpepa, woTdoo, dev unnpxav anodei&eig nou va eni-
BeBaiwvouv Tn Bewpia.

EpeuvnTég Tou Mavenmiotnuiou Tng Mevelng avag@Epouv OTI
d1aB€Touv oToixeia yia To TI guveRN. ‘'OAa papTupouv diado-
XIKEC evanoBEoelg 1INUATWY NOU €VTOMIOTNKAV OTO KEVTPO
NG Aigvng. H peAérn, nou dnuooielBnke oTo Nature Geo-
science, unodeikvuel TV aAAnAouxia yeyovoTwv nou npo-
KaAgoav To Toouvaul. H katoAiobnon Twv Bpaxwv £nAnge To
OEéATa oTnV €KBOAR Tou notapoU, Pe anoTéAeoua va Sloxe-
TeuTel 0T Aigvn TEPAOTIA NOGOTNTA vEPOU anod TO NOTAWI.

EvreAwg TuXaia

«ZTNV NPayuaTikoTnTa NTAv 0av va pixveig Botoaia ortn Ai-
MvnN», €Enyei 0 ouvTAKTNG TNG MEAETNG KAl Zipnoov, AékTo-
pac oto TUNWa MewAoyiag kar MaAalovroloyiag Tou Maveni-
oTnuiou Tng Meveung. O dp Zignoov €&nyei OTI Ta OTpwHATA
1{AKaTog, nou evroniodnkav og Babog peyaAUTepo TwV Tpia-
KOOIWV HETPWV OTO BabuTepo TuAMWA TNG Aidvng, BpEéBnke
evTEAWG TuXaia, oTav n KaTpiva Kpéuep, GOITATPIA Nou €ka-
VE TO JIBAKTOPIKO TNG, EWPAxXVE AenTa oTpwuarta 1IZnuarog ta




onoia 6a unopoloav va anokaAUywouv éva napeAbov pe pe-
YAAeG NANUPUPEG. «Bprikape, avTiBETWG, TN OUYKEKPIMEVN
doun», €€nyei o dp Zipnaoov.

O1 gpsuvnTEG Npoxwpnoav atn AnWn SsiypaTwyv Kai he dia-
(POPEG TEXVIKEG XPOVOoAOynaoav Tnv opyavikr UAn (unoAeip-
gaTta UAAwV kal TuARaTa EUAoU) NpoKeIHEVOU va dianioTw-
Bei nw¢ dnuioupyndnkav ol dIacTPWHATWOEIG. ETol kaTéAN-
Eav OTI TO TOOUVAWI CUVEBN AVAUESA OTA TEAN TOU TETAPTOU
Kal oTIG apxEC Tou €BRdOMoU aiwva. EkTOG and Tnv KaToAi-
oBnon Bpaxwv, dev €xel kataypagel dAAo a&loonpeiwTo
YEYOVOG ekeivn TNV nepiodo, €Enyei o dp Zipnoov.

O1 gpeuvnTEG UNOAOYIoav OTI ol dIACTPWHATWOEIG EXOUV HN-
KOG 9,6 XIAIOPETpa, nNAAToG 4,8 XINIOUETPA Kal NAXog KaTd
MEoO Opo 5,3 pETpa. YoTepa amd Tn dnuioupyia HOVTEAWV
npogopoiwaong, unoAdylioav Nwg n METATONION AuToU Tou Oy-
KOU ano To oTouio Tou Podavol rTav duvaTto va NpoKaA£oel
Toouvapl otn Aigvn Tng Meveung pe kupaTa Uywoug 8,5 pe-
Tpwv. Ta kUpata Ba €@Tavav aTig 0xBec TNC AiMvng €neita
ano 70 Aenta kai Ba evioxUovTtav 000 npoogyyilav TiG O-
X0ec. TI akpIBwG NPoKAAese TNV kaToAioBnon Twv Bpaxwv
napapevel AyvwaoTo, aAAd ol eNICTHAHOVEG NIOTEUOUV OTI €U-
BuUveTal kanoia osiopikn ddvnan.

(The New York Times/H KAGHMEPINH, 21 NoguBpiou 2012,
http://news.kathimerini.gr/4dcgi/ w articles world 1 21/1
1/2012 502399)

Giant Lake Geneva tsunami in AD 563
Katrina Kremer, Guy Simpson & Stéphanie Girardclos

Following the recent tsunamis in Indonesia (2004), Chile
(2010) and Japan (2011), the risks associated with tsuna-
mis have come into focus. Most tsunamis occur in the mari-
ne realm and are associated with large earthquakes. How-
ever, landlocked communities in regions without mega-
earthquakes are not exempt from their destructive effects.
Tsunamis have been recorded in lakes as a result of earth-
quakes and seismogenic landslides, rockfalls and volcanic
flank collapses, but have rarely affected large populations.
Here we present a seismic survey of Lake Geneva along
with sediment core analyses suggesting that, in AD 563, a
large tsunami caused considerable destruction around the
lake.

Lausanne

Z et

1 Evian-les-Bains
S Thonon-les-Bains

rockfall . X5 _"
origin

Geneva

In AD 563, a tsunami was triggered by a catastrophic mass
movement of sediment, following a rockfall in the eastern
part of the lake in the sublacustrine Rhone delta area (black
dashed line). The amplitude of the first recorded wave
varied along the shoreline (black numbers, in metres), as
the wave propagated (red contours; red numbers indicate
the time after the event in minutes). Water depth is
indicated in grey shades (100 m intervals). The mass
movement deposit (black contour) is located in the deepest
part of the lake.
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618-s1.pdf)

Supplementary Figure 1
Lake Geneva location map and bathymetry
a, Shaded relief map (Swiss Federal Office of Topography)
of the region surrounding Lake Geneva with the location of
major settlements. Water depth within the lake is indicated
with grey contour lines. The thickness of the 563 AD turbid-
ite is shown with a colour shaded scale. Seismic reflection
survey is indicated with dark grey lines. The solid black line
represents the location of seismic profile in Supplementary
Figure 3, the black squares are locations of sediment cores,
and the dashed line shows the position of the bathymetric
profile in b. True slope angles are shown in the inset.

Delta collapse Geneva city
Wave passing
over city walls

Geneva

3

Supplementary Figure 2
Summary of the chain of events in 563 AD

Sketch of the geological and limnogeological process de-
scribing the main phases of the 563 AD event similar to the
scenario that has been previously proposedl1, from the ae-

rial rockfall in the Rhone valley (1) to the sublacustrine
Rhone delta collapse, followed by turbiditic and debris flow

propagation with wave generation (2), ending with water
wave passing over the old city walls of Burgundian Geneva

(3).
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Supplementary Figure 3
Seismic profile

High resolution seismic reflection (3.5 kHz) profile shows
the turbidite as a lens-shaped unit (H) with chaotic facies.
The position and length of the sediment cores are marked
with vertical bars. The black part of the cores is described
in Supplementary Figure 4. True slope angles are shown in

the inset. Though our study focuses on the largest and
most recent mass movement deposit (outlined in black, unit
H), we note that there are at least seven more mass

movement untis (A-G) deeper in the basin that are recog-

nized on the basis of their chaotic to transparent seismic

signals and overall lens shape (outlined in green).

Supplementary Figure 6
Possible inundated zone in Geneva for an 8 m wave
Aerial photographs (SITG Geneva) of Geneva showing re-
gions that would have been submerged by an 8 m tsunami.
Inundated regions were estimated taking account of the
first arrival wave height (at the lake shore) and the current
topography. a, 6th century reconstruction of the city of
Geneva with Burgundian buildings, walls and bridge (in
white) and the past lake border3,4,5 (thick black line). b,
location of the Burgundian city within modern Geneva
showing possible zone of inundation.
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Calif. city building a "tsunami-resistant” port

CRESCENT CITY, Calif. (AP) — It doesn't matter if the earth
sways in Chile, Alaska or Japan, the formation of the sea
floor along the U.S. West Coast generally aims any tsunami
surges at the tiny California port town of Crescent City.
Churning water rushes into the boat basin and then rushes
out, lifting docks off their pilings, tearing boats loose and
leaving the city's main economic engine looking as if it has
been bombed.

That's what happened in March 2011, when a Japanese
earthquake sparked a tsunami that sank 11 boats, dam-
aged 47 others and destroyed two-thirds of the harbor's
docks.

Port officials are hoping that tsunami is among the last of
many that have forced major repairs in Crescent City, a
tiny commercial fishing village on California's rugged north-
ern coast. Officials are spending $54 million to build the
West Coast's first harbor able to withstand the kind of tsu-
nami expected to hit once every 50 years — the same kind
that hit in 2011, when the highest surge in the boat basin
measured 8.1 feet and currents were estimated at 22 feet
per second.

Officials are building 244 new steel pilings that will be 30
inches in diameter and 70 feet long. Thirty feet or more will
be sunk into bedrock. The dock nearest the entrance will be
16 feet long and 8 feet deep to dampen incoming waves.
The pilings will extend 18 feet above the water so that
surges 7 Y2 feet up and 7 2 feet down will not rip docks
loose.

Crescent City was not the only West Coast port slammed by
the tsunami, which was generated by a magnitude-9.0
earthquake in Japan. The waves ripped apart docks and
sank boats in Santa Cruz, Calif., and did similar damage in
Brookings, Ore., just north of Crescent City. But their geo-
graphical location doesn't make them as vulnerable to mul-
tiple tsunamis.

"Normally, Crescent City takes the hit for all of us," said
Brookings harbormaster Ted Fitzgerald.

Since a tidal gauge was installed in the boat basin in 1934,
this small port has been hit by 34 tsunamis, large and
small. It typically suffers the most damage and the highest
waves on the West Coast, said Lori Dengler, professor of
geology at Humboldt State University.

The sea floor funnels surges into the mouth of Crescent
City's harbor, and the harbor's configuration magnifies
them, experts say.

A wave generated by an earthquake in Alaska on Good Fri-
day, 1964, killed 11 people and wiped out 29 city blocks.
That was 10 years before the boat basin was even built.

When the waves hit in 2011, the port was still repairing
damages from a tsunami that hit in 2006. Officials already
had a plan for dealing with future tsunamis, said Ward
Stover, owner of Stover Engineering in Crescent City, which
put together the plan.

With no tsunami building codes, Stover said the state of
California and Crescent City decided to prepare for the kind
of tsunami expected to hit every 50 years. They rejected as
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too expensive building a tidal gate to close off the mouth of
the harbor or trying to survive a powerful tsunami like the
one that hit in 1964. Instead, they planned to make the
docks strong enough to ride out the most likely surges.

"It's tsunami-resistant, not tsunami-proof," Stover said.

Construction has been marked by one delay after another.
Government funding was slow, and a custom-built drill bit
for installing the extra-strength pilings deep in bedrock
broke. So authorities switched to installing temporary docks
the old-fashioned way, by pounding in the pilings, to get
them through the winter. Many of the 60 commercial fish-
ing boats based in Crescent City are still mooring in the
outer harbor. Others have to make do without water or
electricity.

The March 2011 tsunami was a wake-up call for communi-
ties up and down the West Coast. Many improved tsunami
evacuation plans and held mock evacuations.

But some experts say the West Coast is still not taking the
threat seriously enough.

"Many ports on the West Coast are in denial as to their tsu-
nami hazard," said Costas Synolakis, professor of civil and
environmental engineering and director of the Tsunami Re-
search Center at the University of Southern California.

(Jeff Barnard / Associated Press, 23 November 2012,
http://www.google.com/hostednews/ap/article/ALegM5hUU
S-
2enl)8erzg3FkD10VzzE474g?docld=cda3b862302d425799f9
a9f713343394)
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Major Earthquakes Can Trigger Faraway 'Slow’
Quakes

Major earthquakes might set off incredibly slow earth-
quakes thousands of miles away, new research suggests.

These findings, detailed online Sept. 11 in the Journal of
Geophysical Research-Solid Earth, shed light on how earth-
quake zones might communicate with each other over large
distances, scientists added.

The cluster of devastating earthquakes that rocked the
globe during the past decade from Japan to Sumatra to
Haiti is one reason why scientists are investigating whether
temblors in different parts of the world are linked to one
another. Although research to date suggests that major
guakes aren't likely to trigger other massive quakes around
the globe, they can set off tremors worldwide.

Now researchers find that large quakes might also trigger
mysterious slow earthquakes thousands of miles away. One
kind of slow earthquake known as a slow-slip event can last
for weeks, shifting the Earth as much as an ordinary earth-
quake of magnitude of 7 would in mere moments.

The investigators focused on the magnitude 8.8 Maule
earthquake that struck Chile in 2010. They found it gener-
ated surface waves that, within hours, set off tremors in the
Guerrero region of southwestern Mexico 4,140 miles (6,660
kilometers) away. Data from GPS stations also revealed the
earth there began moving southward at the same time
tremors there began.

The tremors and movements of the GPS stations lasted for
about six months after the 2010 Chile quake.
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"Such an observation may indicate that the Maule earth-
quake triggered a slow-slip event in Guerrero," said re-
searcher Dimitri Zigone, a seismologist at the University of
Southern California in Los Angeles.

Near Guerrero lies a subduction zone, where a tectonic
plate under the Pacific Ocean is diving under the continental
North American plate. The seismic energy from Chile ap-
parently increased the stress in the segment of the subduc-
tion zone near Guerrero, which may explain the resulting
slow-slip event.

"The fact large quakes can have effects so far away could
be important because it may change the recurrence time
between earthquakes in a specific location," Zigone told
OurAmazingPlanet. "Usually we assume that the seismic
cycle — the recurrence between earthquakes — is regional,
on a single fault system orat a plate boundary, for example.
If these large-scale interactions exist, it may indicate that
even at large distances, a mega-earthquake can modify the
conditions in another region."

(Charles Q. Choi / OurAmazingPlanet Contributor, Nov 27,
2012, http://www.ouramazingplanet.com/3813-major-
earthquake-trigger-slow-earthquake.html)
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New paving system uses recycled plastic

Reams of plastic milk jugs and yogurt containers rinsed out
by conscientious consumers could find new life on a high-
way.

The City of Vancouver on Thursday unveiled a warm-mix
paving application that uses recycled plastic - the kind col-
lected in the city’s blue box program - to make asphalt.

The North American road building sector has been experi-
menting with warm-mix systems, which mix paving materi-
als at lower temperatures than conventional hot-mix meth-
ods, for about a decade, building on methods developed
primarily in Germany.

Vancouver says its method is the first to use recycled plas-
tic, adding another green feature to a technology that can
significantly reduce energy use and greenhouse gas emis-
sions.

The city expects its warm-mix system to cut gas use by 20
per cent and to provide the same reduction in carbon diox-
ide emissions. Currently, the system is 3 per cent more
expensive than a hot-mix system, but that premium is ex-
pected to shrink or disappear as fuel costs continue to rise.

Pilot projects have shown fuel savings in the range of 10 to
15 per cent and increased lifespans for pavement, says
Todd Strynadka, technical services manager with Terus
Construction, a road construction group that operates in
British Columbia and Yukon.

Warm-mix systems also reduce emissions to which workers
are exposed. “Safety-wise for the workers, it's a lot better -
and they're finding added benefits in terms of longer life of
the pavement as well, because you’re not heating the ma-
terial quite as much,” Mr. Strynadka said.

Pilot projects suggest warm-mix asphalt lasts longer, but
those results are from projects that are less than a decade
old, he added.

“The real test is in 20 years to see how much better it has
performed.”

(Wendy Stueck / THE GLOBE AND MAIL, Nov. 15 2012,
http://www.theglobeandmail.com/news/british-
columbia/new-paving-system-uses-recycled-
plastic/article5360821)
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To VEPO ENICTPEPEI
TeXxvnNTEG NANMUUPEG anokadioToUV TNV OIKOAO-
YIKR 100pponia oTo Nkpav Kaviov

EkaToupUpla KUBIKG METPA VEPOU YEWIOAV TIC TEAEUTAIEG Nn-
MEPEC TNV KOITN Tou notapoU KoAopavto oto Mkpav Kaviov,
o€ MIa ogIpd and TeXvNTEG NANUUUPEG NOU £XOUV GTOXO TNV
avavéwaon Tou OIKOOUGTHHATOG TNG NEPIOXNAG.
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To andéTopo avolypa Twv udaToPpakTwyV £oTeIAe {woyovo
Adonn og anooTaon €wg kai 160 XIANIOPETPpWV

‘Eneira and 16 xpovia PeEAETNG KAl oXeSIAOPWY, TO AMEPIKA-
VIKO unoupyeio EOWTEPIKOV avVaKOIiVWOE TOV MEPATHEVO
Mdaio ox€dio yia To nepiodikd AvolyHd TwV udaTo@pPakT®V
oTo Ppayua MkAev Kaviov.

To @pdyua gunodilel TN Quaikh pon IAUOC, N onoia AsiToup-
vei oav Ainaopa yia Tn BAAoTnon TnG nepIioxng kal dnuioup-
YEi vnoideg auppou, ol onoieg anoTeAoUv anod WOVEG TOUG On-
HavTIKA 0IKOOUOTAMATA.

Mepinou HI0O ekaToppUplio TOVOI AAonng ekTigdTal OTI ane-
AeuBepwbBnkav oTo @apdyyl orn JIApKEId TNG TEXVNTNAG
nAnuuUpag, n onoia &ekivnoe oTig 19 NosguBpiou Kai oAo-
KANpwOnke auth Tnv €Bdopada.

To eyxeipnua ¢aiveral OTI NETUXE, KABWG Ol EPEUVNTEG TNG
apePIKavikng yewAoyikng unnpeaiag (USGS) evtonioav veéeg
vnoideg aupou os andoracn 160 XIAIOMETpWY anod To gppay-
pa.

MapoAa auTd, n unnpeocia Ba ouvexioel TIG £peuveg nediou
yia va BeBaiwBei 0TI dev UNAPXOUV COBAPEG MAPEVEPYEIEG.
STIC DOKIMAOTIKEG NMANUUUPEG Tou 1996, Tou 2004 kai Tou
2008, oTIG onoieg NAvTWE To VePO aneAeuBepwOdnke oTadia-
Ka kal oxl andtopa, naparnpndnke av&non otov NANBUCHO
€vOG €idoug NECTPOPAG NMou €iXe €I0ayOei 0TO NOTAMI ANO Tov
avepwno.

To ox£d10 Nou napouciace o unoupyog Ecwtepikwv Kev Za-
Aafap npoBAEnel NepiodikEG TEXVNTEG NANUUUPEG KABE Avol-
&n kal eBivonwpo. Mpokelpgévou va peyioTonoinBei n pon
INUOG, TO Qpaypa Ba napapével eVTEAMC avoIXTO WEXP! Kal
96 wpeg, ME TN pon Tou vepoU va ¢Tavel pexpl Ta 1.300
KUBIKG PETPA ava deuTepOAENTO.

EAGyiota peyaAha noTdupia oTtov nAAQvATN KuAoUv oruepa
avevoxAnTa MHEXp! TIG €KBOAEG Toug oTn BdAacca -oxedov




navra undpyouv gpdyuata nou gunodifouv Tn por Tng {wo-
yovou Adaonng.

(Newsroom AOA, 28 NoguBpiou 2012,
http://news.in.gr/science-
technology/article/?aid=1231224166)
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La légende des sciences

«0 BpUAOG TWV ENICTNU®V>» €ival pia ogipd 12 BpaBeupevwy
YAAAIKQV Taiviov Tekpnpinong (documentaires) Tou FaAAou
@IA0COPOU Kal ouyypagewc Michel Serres, napaywyng
1996, ue TiTAO «Arte». To 4° enei06dio «H TENNHZIZ»
(NAITRE) avagépeTal oto 8alpa Twv EAAAVWY, oTnV €KKpn-
&N TWV YVOOEWV Kal TwV €MIOTNHWV, anod Tov 6° n.X. PEXPI
Tov 4° n.X. aiwva, oTo MIKPO NAIOAOUCTO KOMMATI yng, ThV
EAAGDa, o6nou yevvnBnkav ol €NICTAPEG Nou €EakoAouBolv
va pag odnyouv £w¢ onuepa,

«Z€ OMNoIO ONUEio TNG I0TOPIag Kal av BpiokOPaaTe, os 6noia
Kolvwvia, o' evav @oBepd eEeAlypevo noAImiopyd r oe pia
nPwTOYyovn QUANR, pynopoUUE va €nioNUAVOUNE, MpIV TNV a-
vanTu&n Tng eNIOTANNG, HIa KAnoia yvwon. =xedov ndvra u-
napxouv apibuoi, oxnuata, Ta&ivounoelc {wwv Kal yiaTpoi.
H anapxn Tng eniotnung dsv BpiokeTal akdpa ekei. Mari;
Mati og KANOIEC OTIYUEG TNG I0TOpiag cuuBaivel KATI MoAU
nepiepyo: ‘'OAEG 01 HOPPEG YVWOONG NPoXwpouv pagi. Ta nav-
Ta yeraBaAlovTal Kalr Ta navrta yesvviouvral. Kai, napadeiy-
paTog xdapn, onuepa Ta ndavra aAAalouv: O1 TEXVIKEC TNG
yvoong, guoikda, n naidsia, Ta yadnuartikda, n QuUOIKRA, n a-
ogTpovoia, n xnueia, n 1aTpikn K.AM. Za@Vvika To gUVOAO TNnG
yvoong polalel va npoXwpei oav TEpAcTIO NOTAWI, 0av TEPAa-
OTIOG KOPHOG. MoTE Aoinov Eekivnoe n enigThun kai nou; Oa
nel Kaveic nwg eixe kanoleg anapyég otnv Kiva, kanoieg oTig
Ivdieg, otn BaBuAwva, otnv Aiyunto. AAG o' eKeiveg TIg
XWPECG KAl 0’ eKEIVEC TIC €MOXEC Osv ONUEIWONKE aKPIB®C
auTn n Meyain npdodog. 'Opwg Tov 6° kal 5° n.X. aiwva oTn
X0pa Twv EAAAVwV onueiwBnke auTr n TepacoTia npdodoc.
Kal ano T1oTe nou &ekivnoe auTd To yeyovog BewpoUue nnyn
gag dnAadn, oc kanola npaypara, €ipacTte akopa naidid Twv
EAAAVOV...»

(M€ EAANVIKOUG UNOTITAOUG).

http://www.youtube.com/watch?v=dkCPuRqqgs2Y
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National Geographic Rio Antirio Bridge in
Greece

Taivia Tekunpiwong Tng National Geographic yia Tnv yépupa
Piou — AVTIppiOU HE TIGC WEAETNTIKEG KAl KATAOKEUAOTIKEG
NPOKANCEIG NOU AVTIHETWNIOTNKAV ENITUXWG (ME EAANVIKOUG
unoTiTAoug).

http://www.youtube.com/watch?v=dmwIjpjcPv0
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H ZxeTikOTNTA KATASUETAI
O AlvoTdiv Kal Ta aTOHIKA poAdyia oTn HEAETN
TOU E0WTEPIKOU TNG I'ng

H Beswpia TnG MeviknNg SXETIKOTNTAG KAl TA ATOMIKG PoAdyia
uWNnANG akpiBelag ouvTopa Ba €MITPENOUV OTOUG YEWAOYOUG
va xaptoypa@oUv To unéda®og ot peyaAa Badn, ekTipouv
epeuvnTeG oTnV EABeTia.

H véa npoogyyion BacifeTal oTo yeyovog 0TI 0 XpOVOG TPEXEI
nio apyd ortav n dUvaun TnG BapuTnTag auEaveral -éva ¢ai-
VOHEVO Mou ovopadeTal «BapuTikh dIACTOAR TOU XWPOXPO-
vou» Kal anoTeAei Bacikd cupnépaopua Tng Mevikng SXETIKO-
TnTag Tou AivoTdiv, n onoia nepiypa®el Tn dopn Tou XWPo-
XpPOvou.

AuTO onuaivel 0TI, av Kaveig cuyxpovioel dUo poAdyia peya-
ANG akpiBelag, kai oTn CUVEXEIa KATERACEI TO €va anod autd
OTO QPEATIO MIAG YEWTPNONG, TO POAOI OTNV £nipaveiag Ba
nnyaivel ynpooTa o€ OXEON HE TO POAOI 0TO unédaApog, TO
onoio BPIOKETAI MI0 KOVTA OTO KEVTPO TNG NG Kal EMNOHEVWG
OEXETAl 1I0XUPOTEPN BApUTIKN EAEN.

AuTOg, €€adANou, €ival €évag and Toug AOYOUG yid TOug Ornoi-
oug ol dopu@opol Tou GPS eival €EonAICPEVOl PE ATOMIKA
poAdyla kai ouvunoAoyilouv Ta OXETIKIOTIKA (AIVOPEVA W-
oTe va divouv akpIBEG aTiyua.

MA€ov, N akpiBsia TWV ATOMIKOV POAOYIMV EXEI PTACEl TA
enineda nou anairoUvTal yia va naparnpnBsi To @airvopsvo
otn M: «To 2010, atodikG poAdyia unspuwnAng akpipeiag
METpnoav Tn dlapopd ToUu XPOVOU avAaheod Toug, ME To €va
poAOI va Bpiokeral TonoBeTnuévo 33 £kATOOTA NAvw ano To
alho» avagépesl n Pougavrpa MnovTapEokou, €MIKEPAANG
TWV €PEUVNTWV OTN ZUupixn.

ExTiga pdaAiota 0TI n PETPNON TNG XPOVIKAC diagopdg ava-
Heoa o dUO poAOyIa HE UWOMETPIKA dlapopd HOAIG €VOG
£KATOOTOU «BPIOKETAl EVTOC TWV OPiwV TNG TEXVOAoyiag Twv
ATOHIKWV POAOYIWV>.

H 10€a eival oT1 ol yewAoyol Ba ouyxpovifouv dUo poAodyia
oTo £ninedo TNG eniPpaveiag TnG 6aAacoac kai oTn CUVEXEIQ
0a PeTa@Epouv To €va anod autda oTo €3aPog TNG NEPIOXNG
nou BgAouv va peletioouv. O1 TUXOV dIaPOpPEG oTo Ppudud
Tou XpOvou Ba anokaiuntav TI KpUBeTal oTo UNEDAPOG au-
TAG TNG NEPIOXAG.

Av yia napadsiyya 1o unedapog KpUBsl Tov AdsIo XMPO HIac
MeEYaAng onnAiag, To BapuTiko nedio Ba eival Tonika nio a-
0Beveg, ondTe TO PoAdI Navw anod Tn onnAid 8a TpEXEl Mo
ypnyopa. Av avtiBeta kpUBeTal oTo UnNEdaQog €va peydlo
KoiTaopa aidrpou, o onoiog &xel PeyaAn €1dikn pala kar au-
Eavel Tonika Tn BapuTtnTa, o XpOvog Ba TPEXEl EAAPPWS MIo
apya.

JUPPWVA HE TIG EKTIHACEIG TWV EPEUVNTWV, Ol OMOieG dnuo-
oleuTnkav oTo Geophysical Journal International, aTopika
poAoyia uwnAng akpiBelag, Ta onoia pnopoUv va dei§ouv Tn
Xpovikr dlapopd avaueoca o dUO ONnUEia PE UWOMETPIKN
dlapopd evodg ekaTooToU, Ba pnopoucav va svronicouv pia
o@aipikn doun He diaueTpo 1,5 xIANlopéTpou Bappevn os Ba-
Bog dUo XIAlopeTpwyv. Ma va yivel auto, dpwg, n Slagopa
oTNV NUKVOTNTA ThG 0Qaipag kal Twv yUpw UAIKwV Ba npe-
ner va unepBaivel To 20%.

Ta unep-akpifr) aTodika poAdyla oTa onoia avagepeTal n
MEAETN €ival apKeTa oykwdn, oTo WEAAOV OPwG Ba pnopou-
oav va HIKPUVOUV apKETA WOTE va xpnoiponoinfouv oe &-
peuveg nediou.
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(Newsroom AOA / 13 Noe. 2012, http://news.in.gr/science-
technology/article/?aid=1231221880)
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21n Pwoia dnpiolpynoav coUnep-HNETOV

Pwaool enioTrHOVEG €X0UV ePEUpPEl €va €id0G PUNETOV TO OMoio
dev QoBAaTal onolsadnNoTE KAIPIKEG OUVONKEG. Aev gival po-
VO Mio 10XUPd anod TIG AAAeG papkeG HNETOV AAAG Kal OKAN-
paivel nio yprnyopa. AuTo sival 101aiTepa onNuavTiko yia Tnv
ENEIYyOUOAa €MIOKEUN XAAAOUEVWV YEQUPWV, UdATOPPAXTWOV
kal dpopwv. Kal Ta €pya anokataocrtaong pnopolv Twpad va
diegdyovTal unod onoleodnNoTE KAIPIKEG OUVONKEG.

Ek npwTNG OWewg eival 6Aa 6nwg navra: dupog, xaiikia anod
ypavitn, ToIgévTo. 'OpwG, avTi vepol OTo piyua npooBETouv
€101kd NOAUMEPEG UYpO, TO onoio Npocdidel OTO PNETOV HO-
vadIkEG 1010TNTEG, Aéel 0 AAeEAvTp NIKITIOUK, GVWTEPOG £Mi-
OTNHOVIKOG €PEUVNTAG Tou PwaikoU Xnuiko-TexvVoAoyikoU
IvoTITOUTOU MEVTEAEYIED:

- Eixape nepintwosig, 6tav epyaldopactav O apKeTA Xaun-
AEG apvnTIkEG Beppokpacieg, PEXP! Kal -28 BaBuwv KeAgiou
und To PNdév. AOKINACAUE TO MNETOV KAl O KATAPPAKTWIN
Bpoxn kal akoun Kal Katw and To VePO.

To €101kO NOAUMEPEG UYPO NePIBAAAEl OAQ Ta OUCTATIKA, TA
OUVOETEl PETAEU TOUG, Kal TAUTOXPOva Td MPOCTATEUEl Ano
TIG XNMIKEG emdpaocelg. AuTO @aiveral 1IdiaiTepa oéTav Tono-
BeToUpe Ta deiypata oe o&U, Aéel n EAéva Mioapévko, n ni-
OTNHOVIKOG €PEUVNTAC Tou PwaikoU Xnuiko-TexvoAoyikoU
IvoTiToUTou MevTeALyIep:

- Eav ndpoupe éva koppdaT anAol PNETOV Kal TO TOMOBETN-
OOUNE OE USPOXAWPIKO OEU, TO WUNETOV and Ta NpwTa deUTe-
poAenTa Ba apxioel va kaTaoTpEPeTal. EGv OPwWG KAVOULE TO
idl0 pe To veéo pneTdv, dev Ba undp&ouv evyei&eIg TNG avTi-

dpaong.

SUPQWVA HE TOUG KATAOKEUAOTEG, auTn n 1810TnTa Ba eival
XPNOIMN Katd Tnv enididpbwon Twv BIOPNXAVIK®OV €ykKaTa-
OTACEWYV, YEQUPWV Kal Avw dIaBAoswV, ONOU CUVEXWG EP-
appolovTal KauoTIka uypd Kal Xnuikd npoiovTa, onwg yia
napadelypa Ta avTiWukTIKa diaAluaTa yia Toug auToKIvnTo-
OpopOUG.

AAAN Hia onpavTikn 1816TNTA TOU VEOU WNETOV €ival n Taxu-
TnTa nA&ng. Eival avavTikataoTaTto yia TV KaAuyn Twv Ke-
VOV 0g udaToPpPAXTEG, 1 OTOUG d1adpOUouUG anoyeiwong orta
agpodpoyia. MNa va anokTtroel dUvaun, To anAd WNeTov Ba
XPEIAoTEl évav pnva, evo n véa Japka Tou Pnetov nnlel os
MiGpion wpa kai Ba €ival nio 1oxupod and To anAd HNETOV
oxedov katd dUo Qopec. To oUvOeTO PNETOV KAVEl yia OAa.
Mnopei eUKOAA va avTikaTaoThAoel Ta Ndn undapxovra UAIKA.
Kal onw¢ unoortnpilouv ol enicTrpoveg, dev Ba e€ival nio
akpIBO anod To ouvnBIoUEVO TOIMEVTO.

(H ®QNH THX PQ>IA> / 13.11.2012,
http://greek.ruvr.ru/2012 11 13/94427844)
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SeaWalk Port Skjolden

A€iTe OTNV NApakATw 10TOCEAIdA pia NOAU KAAn Kal 0IKovo-
MIKN 13€a YIa KATAOKEUN NPoogyyiong HeydAwv «kpoualiepo-
nAoiwv» 0 AIPAvia Xwpig TIG avTioToIXEG AIHEVIKEG €yKaTA-
oTdoeig. Eupiokeral oto Aipavi Skjolden Tng NopBnyiag kai
agopd oTnv Npoogyyion Tou ylyavTidiou «kpoualieponAoi-
ou» Queen Elizabeth.

http://www.youtube.com/watch?v=Sm6 fR Oc3Q&feature
=youtube gdata player

3 O

AnaAAoOTPIMOEIG...

O1 anaAloTpiwoeic otnv Kiva éxouv peyalo svdia@épov Ta
TeAeuTaia xpovia. Ma va XTIoToUV Ol HOVTEPVEG MOAEIG Kal
£pya unodoung £xouv anaAAoTpiwdei oAdkAnpa xwpld, ka-
MOIEG (POPEG MEVEI €vag HOvaxIkdG IDIOKTATNG MOU apveital
va eykaTtaAgiyel To oniTli. To anoTéEAEoPa piag TETolag npa-
KTIKNG AnoTUN®VEl TO KTipIo TNG pwToypadiag. O 1810KTATNG
Tou akiviTou otnv Wenlling Tng enapxiag Zheijang Bswpnoe
OTI Ta XpnMaTa nou Tou &divav WG anolnuiwon dev nTav
apKeTA va kKaAUwouv Ta £E0da yia To XTiOIWO €VOC VEOU Orli-
TIOU Kal ano®dacioe va Pnv To €YKATAAEIWEl, N KATAOKEUA-
oTIKN €Talpia and TNV AAAn NPoXwPNOE OTNV KATAOKEUN TOU
dpoOpoU Kal 100U To anoTEAETHA.

(H KAOHMEPINH, 23-11-2012 / REUTERS/China Daily,
http://sup.kathimerini.gr/xtra/files/Fotogr/231112/fotograf

2.htm)
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The Red Sea... in Australia?

The crimson tide: Tourists in Australia flee as
Bondi Beach turns into the 'Red Sea' because of
rare algae bloom

A mother and her child look out over the 'Red Sea' of
Sydney's Clovelly beach. Despite health warnings a number
of defiant swimmers were seen venturing into the water

o Beaches closed over health fears but some swim-
mers are braving the water

e Phenomenon caused when tiny plants flourish due
to unusual conditions

e They can appear in various colours often with spec-
tacular results

e Algae is high in ammonia which can cause skin
rashes and eye irritation

e Large numbers of fish are believed to have perished

Tourists heading for world-famous Bondi Beach were left
high and dry today after a rare natural phenomenon turned
the water blood red.

Bondi was among several popular beaches in and around
Sydney, Australia, which had to be closed after a huge al-
gae bloom transformed the sea into something resembling
a scene from a Jaws movie.

But despite the warnings a number of intrepid beachgoers
were seen venturing into the water and swimming through
the red surface, Ten News Sydney reported.

Bloodbath: An intrepid swimmer heads towards a patch of
red algae bloom off the coast of Sydney, Australia, where
the rare natural phenomenon has turned the water the
colour of blood
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Closed: A red wave breaks off Sydney's Bondi Beach, one
of several around Sydney which had to be closed due to the
rare algae bloom

The natural phenomenon is caused when algae, a plant-like
organism flourishes and large groups of the miniscule
plants, which can appear in various colours, gather together
often with spectacular results.

Known as Nocturnal Scintillans or sea sparkle it has no toxic
effects but people are still advised to avoid swimming in
areas with discoloured water because the algae, which can
be high in ammonia, can cause skin irritation.

High and dry: Several popular beaches around Sydney
including Bondi and Clovelly (pictured) had to be shut after
the algae, known as Nocturnal Scintillans or sea sparkle,
flourished

AFR/GETTY IMAGES

Tomato soup: While the red algae has no toxic effects
people are still advised to avoid swimming in areas with
because it can be high in ammonia which can cause skin

irritation
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British tourists were among large groups of visitors who
were told by lifeguards not to enter the water until the all-
clear was given because the algae can irritate the skin and
cause other health problems.

Ken Roberts, 23, from Birmingham, England said: ‘Perhaps
I'm just in the wrong country - I thought the Red Sea was
somewhere in Asia.’

Tourists and locals are hoping that the algae will have
dissipated by the weekend, when temperatures are expect-
ed to reach 40c

Local lifeguard Bruce Hopkins said: 'It has quite a fishy
smell to it.

'It makes the water look like it has a coating of tomato-
sauce coloured oil.’

The algae has already disappointing thousands who had
headed to the coast to cool off as the summer Down Under
finally gets under way of a prolonged cold period.

The New South Wales (NSW) Office of Water has been
carrying out a series of tests to discover what caused the
bloom.

One theory is that it was caused by an upwelling of colder
nutrient-rich water.

© AFP/GETTY IMAGES

A gull stands in the discoloured water of Clovelly Beach.
Large numbers of fish are believed to have perished from
the effects of the algae

©AFP/GETTY Il;!AGES ]

A swimmer sticks to the safety of a pool after the algae
transformed the surrounding sea. Tests are underway to
find out what caused the phenomenon

A spokesman said that the blooms, sometime referred to as
'red tides', are more common around spring and autumn
when the water temperature is higher and there are greater
movements in ocean currents.

Large numbers of fish are believed to have perished from
the effects of the algae.

A spokesman for the local council said red algae could be
dangerous to some humans exposed to it.

‘There are some possible risks to human health including
skin rashes and eye irritation and for this reason the beach
will remain closed until the algae dissipates,’ he said.

Tourists and locals are hoping that the algae will have
dissipated by the weekend, when temperatures are
expected to reach 40c.

(Daniel Miller and Richard Shears / The Daily Mail, 27
November 2012, http://www.dailymail.co.uk/news/article-
2239040/Crimson-tides-Tourists-flee-Bondi-Beach-Red-
Sea-rare-algae-bloom-turns-water-colour-blood.html r
http://www.dailymail.co.uk/news/article-2239040/Crimson-

tides-Tourists-flee-Bondi-Beach-Red-Sea-rare-algae-bloom-
turns-water-colour-blood.html#ixzz2Dh1DUXvb)
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NEEZ EKAOZEIZ 2TI2
FEQTEXNIKEz
ENIZTHMEZ

Editor's Choice: Geosynthetics International - Free
online papers

As a benefit to the geosyn-
thetics community ICE Pub-
lishing has arranged for free
access to three papers from
both the 2010 and 2011
volumes of Geosynthetics - ""\
International. These papers
have been identified by the
Editor of the journal as ma-
jor contributions to the dis-
cipline. L=l

GEOSYNTHETICS
INTEEMATEICOMNAL

The three papers from 2010
are:

e Geosynthetic capillary barriers: current state of knowl-

edge, by Zornberg, J. G., Bouazza, A. & McCartney, J. S.
(2010)

e Time histories of tensile force in geogrid arranged in two

full-scale high walls, by Kongkitkul, W., Tatsuoka, F.,
Hirakawa, D., Sugimoto, T., Kawahata, S. & Ito, M.
(2010)

e Influence of structural and material properties of GCLs on

interface flow in composite liners due to geomembrane

defects, by Mendes, M. J. A., Touze-Foltz, N., Palmeira,
E. M. & Pierson, P. (2010).

The three papers from 2011 are:

o Geosynthetics applications for the mitigation of natural

disasters and for environmental protection, by Brandl, H.
(2011).

e Geomembrane damage due to static and cyclic shearing

over compacted gravelly sand, by Fox, P.J., Ross, J.D.,
Sura, J.M. and Thiel, R.S. (2011)

e GCL hydration under simulated daily thermal cycles.
by Rowe, R.K., Rayhani, M.T., Take, W.A., Siemens, G.
and Brachman, R.W.I. (2011)

These papers can be found online at:
www.icevirtuallibrary.com/info/EdChGeol.
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GEOCHALLENGES

Risixg 10 TNIE
GROTECHNICAL CIALLENGES
oF CoLoRADO

GeoChallenges

Rising to the Geotechnical Chal-
lenges of Colorado

C. M. Goss, J. A. Strickland and
R. L. Wiltshire (Editors)

Geotechnical Practice Publica-
tions (GPP) GPP 7

Proceedings of the 2012 Biennial Geotechnical Seminar held
in Denver, Colorado, on November 9, 2012. Sponsored by
the Geo-Institute Chapter of the Colorado Section of ASCE;
the Rocky Mountain Section of the Association of Environ-
mental and Engineering Geologists, and the Colorado Asso-
ciation of Geotechnical Engineers.

This Geotechnical Practice Publication contains 16 papers
that address the complex geotechnical challenges in geo-
logic hazards, nondestructive evaluation, geo-construction,
and the ground itself.

Topics include: debris flow assessment and mitigation;
rockfall rating systems; dam sinkhole evaluation; seismic
imaging for landslide remediation; photogrammetry for
mapping discontinuities, river morphology, and concrete
damage; mine subsidence under levees; laramie formation
claystone behavior; underdrains for construction on expan-
sive soils; reinforced soil structures; bedrock settlement
under dams; energy foundations; drilled shaft foundations;
and tunnel rehabilitation.

This Geotechnical Practice Publication focuses on Colorado
and the Rocky Mountain West's specific geotechnical prac-
tice and experience. It will be valuable to anyone in geo-
technical engineering, especially those working in Colorado
or similar geologic settings.

(ASCE, 2013)

Failure
Case Studies in
Civil Engineering

Failure Case Studies in Civil En-
gineering

Structures, Foundations, and
the Geoenvironment, Second
Edition

P. A. Bosela, P. A. Brady, N. J.
Delatte & M. K. Parfitt

Failure Case Studies in Civil Engineering: Structures, Foun-
dations, and the Geoenvironment, Second Edition, provides
short descriptions of 50 real-world examples of constructed
works that did not perform as intended. Designed for class-
room use, each case study contains a brief summary, les-
sons learned, and references to key sources. This new edi-
tion, which replaces the 1995 classic edited by Robin Shep-
herd and J. David Frost, offers expanded descriptions, addi-
tional photographs and diagrams, and updated references.
It also includes new case studies, such as the Alfred P. Mur-
rah Federal Building, the Charles de Gaulle Airport Termi-
nal, and the North Battleford, Saskatchewan, Water Treat-
ment Plant.
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Topics include: (SOILVISION SYSTEMS, July 24, 2012,
http://www.soilvision.com/usmep)

e foundation failures;

embankment, dam, and slope failures;
geoenvironmental failures;

bridge failures; and

[ ]
°
°
e building failures.

This book supplies valuable resource material on typical
failures that can be integrated into undergraduate engi-
neering courses. Engineering professors and their students
will use this book as the basis for class discussions, a start-
ing point for further research, and a demonstration of how
each failure leads to improved engineering design and
safety.

(ASCE, 2013)

Unsaturated
SOTIMYELELIE  Unsaturated Soil Mechanics in
L HLEEE DS eiES  Engineering Practice

D. G. Fredlund, H. Rahardjo and
M. D. Fredlund

This book builds upon and substan-

[0 Y ey tially updates Fredlund and Ra-
ardjo's publication, Soil Mechanics for Unsaturated Soils,
the current standard in the field of unsaturated soils. It
provides readers with more thorough coverage of the state
of the art of unsaturated soil behavior and better reflects
the manner in which practical unsaturated soil engineering
problems are solved. Retaining the fundamental physics of
unsaturated soil behavior presented in the earlier book, this
new publication places greater emphasis on the importance
of the "soil-water characteristic curve" in solving practical
engineering problems, as well as the quantification of ther-
mal and moisture boundary conditions based on the use of
weather data.

Topics covered include:

Theory to Practice of Unsaturated Soil Mechanics
Nature and Phase Properties of Unsaturated Soil
State Variables for Unsaturated Soils

Measurement and Estimation of State Variables
Soil-Water Characteristic Curves for Unsaturated Soils
Ground Surface Moisture Flux Boundary Conditions
Theory of Water Flow through Unsaturated Soils
Solving Saturated/Unsaturated Water Flow Problems
Air Flow through Unsaturated Soils

Heat Flow Analysis for Unsaturated Soils

Shear Strength of Unsaturated Soils Shear Strength Ap-
plications in Plastic and Limit Equilibrium

Stress-Deformation Analysis for Unsaturated Soils

® Solving Stress-Deformation Problems with Unsaturated
Soils

e Compressibility and Pore Pressure Parameters
e Consolidation and Swelling Processes in Unsaturated Soils

Unsaturated Soil Mechanics in Engineering Practice is es-
sential reading for geotechnical engineers, civil engineers,
and undergraduate- and graduate-level civil engineering
students with a focus on soil mechanics.
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HAEKTPONIKA
NMEPIOAIKA

ISSMGE Bulletin

Volume &, Issue 5
October 2012

http://www.issmge.org/attachments/article/529/1S
SMGE Bulletin October 2012 4r.pdf

KukAo@opnoe To Telxog 5 Tou 6° Topou Tou ISSMGE Bulle-
tin (OkTwPpiou 2012) pe Ta NApaAKATW NEPIEXOHEVA:

e A Note from TC203 - Earthquake, Prof. Kyriazis Pitilakis,
Chairman

e President's Reports, J.-L. Briaud, ISSMGE President

e News from Technical Committee TC104 on Physical Mod-
eling in Geotechnics, Christophe Gaudin, Andy Take, Prof.
Dave White

e News from Technical Committee TC304 on Engineering
Practice of Risk Assessment and Management, K. K.
Phoon, Gordon Fenton, Jianye Ching

e TECHNICAL ARTICLE «Effects of Geotechnical Interest
Caused by the Nicoya Peninsula Earthquake, Costa Rica
September 5th, 2012», William Vargas Monge

e TECHNICAL ARTICLE «Distributed FIBER-OPTIC Sensors
in Geotechnical Engineering Monitoring», M. Iten, D.
Hauswirth, F. Fischli, M. Puzrin

e News on Recent Conference: 12th Baltic Sea Geotechni-
cal Conference, Rostock, Germany, K. Laackmann, D.
Busch

e News on Recent Conference: 9th International Confer-
ence on Testing and Design Methods for Deep Founda-
tions, Kanazawa, Japan Tatsunori Matsumoto

e News on Recent Conference: 4th Central Asian Geotech-
nical Symposium, Samarkand, Uzbekistan Zokhir Khasa-
nov

e News on Recent Conference: 22nd European Young Geo-
technical Engineers Conference, Gothenburg, Sweden,
Fanny Deckner, Sara Johansson, Jorge Yannie

e News on Recent Conference: 7th Asian Young Geotechni-
cal Engineers Conference, Tokushima, Japan, Ryosuke
Uzuoka

e Participants Report To ISSMGE Foundation 7th Asian
Young Geotechnical Engineers Conference, Tokushima,
Japan Mohsin, Usman Qureshi, Erdi Myftaraga, Ching
Hung

e News On Recent Conference : International Workshop on
Advances in Multiphysical Testing of Soil and Shales, L
Sitld

e News on Recent Conference : International Geotechnical
Seminar on Recent Developments, Construction, Chal-
lenges and Forensic Investigation of Geotechnical Works,
Singapore, T.S. Chua, Askar Zhussupbekov

e Reminiscence: Prof. Tsutomu Kimura received the Japan
Academy Prize in the presence of His Majesty, the Em-
peror of Japan, Ikuo Towhata, Akihiro Takahashi

e News : National Youth Award 2012 of Mexico

e Event Diary

e Corporate Associates

e Foundation Donors

e Invitation to ISSMGE's International Journal of Geoengi-
neering Case Histories

e From the Editor - Call for articles

3 O
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www.geoengineer.org

KukAo@opnoe 1o Telxog #94 Tou Newsletter Tou Geoen-
gineer.org (NoguBpiog 2012) pe MOAAEG XPAOIYEG MANpo-
(Oopieg yia OAa Ta BEPATA TNG YEWTEXVIKNG HNXAVIKNG. YMEV-
BupileTal 0TI To Newsletter ekdidsTal ano Tov cuvAadeAQo Kal
HENOG g EEEEMM AnunTpNn Z€KKO
(secretariat@geoengineer.org).
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EKTEAEZTIKH ENITPONH EEEENM (2012 - 2015)

MNpdedpog

A’ AvTinpoedpog

B’ AvTinpoedpog

levikog Mpappateac :

Tapiag

AvanAnpwTng Tayia:

"EQopog

MEAN

AvanAnpwuarika

XprioTo¢ TEATSANI®OS, Ap. MoAITIKOG Mnxavikdg, MANTAIA SYMBOYAOI MHXANIKOI E.[.E.
president@hssmge.gr, editor@hssmge.gr, ctsatsanifos@pangaea.gr

Mavayiowtng BETTAS, MoAITIkOG Mnxavikog, OMIAOZ TEXNIKQN MEAETQN A.E.
otmate@otenet.gr

MixdAng NMAXAKHZ, MoAiTikdg Mnxavikog
mpax46@otenet.gr

Mapiva MANTAZIAQY, Ap. MoAITIKOC Mnxavikog, AvanAnpwTtpia KadnyATtpia E.M.IM.
secretary@hssmge.gr, mpanta@central.ntua.gr

MavwAng BOYZAPAZ, MoAITIKOG MNxavikog
e.vouzaras@gmail.com

Mwpyog NTOYAHZ, MoAITIkog Mnxavikog, EAAOOMHXANIKH A.E. TEQTEXNIKEZ MEAETEZ A.E.
gdoulis@edafomichaniki.gr

Mwpyog MMNEAOKAZ, Ap. MoAITikdg Mnxavikdg, Kévtpo Aopikwv Epeuvmv kai Mpotunwv AEH
gbelokas@gmail.com, gbelokas@central.ntua.gr

Avdpéag ANAITNQZTOMOYAOZ, Ap. MoAITIKOG Mnxavikog, OudTIHog Kabnyntrng EMMN
aanagn@central.ntua.grn

MixdAng KABBAAAZ, Ap. MoAITkog Mnxavikog, AvanAnpwTtng Kaényntig EMN
kavvadas@central.ntua.gr

MéAN Xpriotog ANAIFNQZTOMOYAOZ, Ap. MoAITikog Mnxavikdg, Kabnyntng MoAuTexvikng ZxoAng ANO

anag@civil.auth.gr, canagnostopoulos778@gmail.com
>nUpog KABOYNIAHE, Ap. MoAITIKOG Mnxavikog, EAA®OE SYMBOYAOI MHXANIKOI A.E.
scavounidis@edafos.gr
AnunTpng KOYMOYAOZ, Ap. MoAITikog Mnxavikdg, KASTQP E.M.E.
coumoulos@castorltd.gr
MixaAng MANAPAANHE, MoAimikdg Mnxavikog, EAA®OS SYMBOYAOI MHXANIKOI A.E.
mbardanis@edafos.gr, lab@edafos.gr

EEEEIM

Topéag FEWTEXVIKAG TnA. 210.7723434

ZXOAH MNMOAITIKQN MHXANIKQN Tor. 210.7723428

EONIKOY METZOBIOY NOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,

MoAuTtexveioUnoAn Zowypagou geotech@central.ntua.gr

15780 ZQrPA®OY

IotooeAida www.hssmge.org (Und KaTaokeun)
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ctsatsanifos@pangaea.gr, editor@hssmge.gr
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