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AHMHTPHz XPYZIKOz
1956 - 2011

To Epyaotipio MewTeXVIKAG Mnxavikng Tou MavenioTnuiou
MaTtpwv Bpnvei TNV anwAeia Tou AnunTPn XpuoikoU, o o-
noioc £puye aipvidia To npwi Tng 2" Maiou 2011.

O AnuATpNG Yevvnlnke otov Meipaid To 1956. OAOKANPwOE
TIG €YKUKAIEG onoudeg Tou oTn BapPdkeio ZxoAn (1974).
Anéktnoe AinAwpa MoAiTikoU MnxavikoU ano Tnv MoAuTex-
VIKr ZXoAn Tou MavenioTnuiou MaTtpwv (1979) kai AidakTo-
pIKO AinAwpa anod 1o Tunua MNoAImk®v Mnxavikowv Tou 1diou
MavenioTnpiou (1998).

EpydoTtnke oto Maveniotiuio Matpwv and To 1980, npwta
w¢ Emiotnuovikdg Suvepydtng otnv ‘Edpa SuvBEoswg TwV
KaTtaokeuwv II TnG MoAUTEXVIKNAG ZXOANG KAl OTn OUVEXEIA
oto Epyaotipio ZTaTikng Twv Kataokeuwv Tng MoAuTexvi-
KNG ZXOANG.

To 1983 evraxbnke atov Touéa MewTeEXVIKNG MNXaVIKng Kai
YdpauAikng Mnxavikng (EpyacTnplo MewTexvikng Mnxavi-
KAG), OTO onoio unNnpETNOoE, NPWTA WG ENIOTNHOVIKOG guvep-
yaTtng Kalr orTn ouvéxela wg AEKTOPAG, MEXPI TOV MPOWPO
B8avarto Tou. Aida&e eni oeipd eTwv pabnuarta Edagounxavi-
KNG, Ocgueliwoswy, BeATiwoewv-EvioxUoewv Edapwv kai
FewouvBeTik®V  YAIKQV. YnAp&e ouyypagéac 1n  ou-
ouYYpa®Eag NePIooOTEPWV TWV 30 E€MNIOTNHOVIK®WV SNnHOOIE-
Uoswv Kal eMNIBAENWV 1 CUVENIBAENWV OEIpAG SINAWUATIK®OV
epyaociwv kal dINAwPATwyV €1dikeuong MewTtexvikou Mnxavi-
koU.

EpyaoTtnke pe Ao w¢ MEAOG eMITPONWY ToU TuRANaATog MoAl-
TIKOV Mnxavikov Kal og Fpappatéag Tou EAANvikoU Zuv-
déopou MewOUVOETIKQV.

A@nvel Niow Tou TNV yuvaika Tou AyyéAa kal noAAoUg @ilo-
UG evTOG Kal ekTOG Maveniotnuiou. O1 cuvadeAgol Tou Ba
Tov BGupolvTadl yia TNV agociwon Tou oTnV opyavwaon Tou
eknaideuTikoU €pyou Tou EpyaoTnpiou MewTexVikAG Mnxavi-
KAG, Yia TNV PEYAAN CUNBOANR Tou OTnNV Wnxavopydvwaon Kai
Tn Oleknepaiwon JdIOIKNTIK®V Kdl OIKOVOMIKWV UMoBETEwV
Tou EpyaoTnpiou, Kai Tn ouvepyacia Tou OTnv €peuva.

AneBinoe 0TO ypa®eio Tou, TNV ®WPaA TNG doUA&Ide nou TOCOo
ayanouoe. KaAd Ta&idi AnunTpn.

V/
\

Ta péAn Tou EpyaoTnpiou MewTeXVIKAG MNXavikng
MNwpyog ABavaconoulog

AnpnTpng ATpatiidng

MNwpyog MUAwvakng

KwoTtag Nanavtwvonoulog
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«Infrastructure Projects in Landslide-Prone
Areas (Retaining measures, structures in unst-
able slopes)»

H 314GAgEN Ba d06r Tnv AcuTépa 9 Mdiou atnv Osgoalovikn
(otnv MoAuTexvikh ZxoAn Tou ApioToTeAeiou MavenioTnuiou
®eooalovikng, wpa 18:00) kal Tnv Tpitn 10 Mdaiou atnv A-
enva (oTtnv aiBouca ekdNA®OEWV TNG ZX0ANG MOAITIKOV Mn-
xavikwv EMIM otnv MoAuTtexveiounoAn Zwypdgpou, wpa
19:00) and Tov Heinz BRANDL, MoAiTikdé Mnxaviko, Kaényn-
Th kai Chairman Institute for Soil Mechanics and Geotechni-
cal Engineering Tou Technical University of Vienna.

MEPIAHWH AIAAE=ZHZ

Landslide prevention and slope stabilisation as well as risk
assessment are essential for the design, construction and
maintenance of structures in unstable slopes. Roads, high-
ways and railways are frequently running in landslide-prone
areas that may be seismic zones as well. The lecture under-
lines the influence of water and shear parameters on slope
stability and the importance of determining the residual
shear strength. Slope creeping causes excessive lateral
pressures on structures; details for calculation are pre-
sented.

High embankments (up to 130 m height) have proved suc-
cessful as cost effective, environmentally friendly alterna-
tive to slope bridges in the toe zone of unstable slopes.
Data from long-term experience regarding geotechnical
performance, maintenance, etc. are presented. “Floating”
embankments (reinforced with geosynthetics, etc.) in
creeping slopes underline the importance to work with and
not against nature.

Barriers against large-scale rockfall, avalanches and debris
flow are also presented. Earth dams with geosynthetic rein-
forcement can withstand several 100 000 m3 of sliding
masses.

Building in unstable slopes requires engineering flexibility
and structures, which can be strengthened step by step if
necessary. This involves semi-empirical design (“active de-
sign”) based on calculated risk and the observational
method including contingency plans and long-term monitor-
ing. Several case histories demonstrate this engineering
philosophy which has proved suitable for nearly 40 years
already.
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BIOIMPA®IKO *HMEIQMA OMIAHTH

0O.Univ.-Prof. Dr.techn. Dr.h.c.mult. Dipl.-Ing. Heinz Brandl
has been full University Professor for Geotechnical Engi-
neering since 1977 chairing the Geo-technical Institute
founded by Professor Terzaghi in 1928 at the Technical Uni-
versity in Vienna, Austria, until 2009.

Prof. Brandl’s creative work comprises about 490 scientific
publications (including 18 books) partly translated in 18
languages. He delivered nearly 500 invited lectures, e.g.
the 2001 Rankine Lecture and has been active world-wide
since 1968 as chairman, general reporter, keynote lec-
turer etc. at numerous international conferences on geo-
technical engineering, geosynthetics, road and environ-
mental engineering.

Since 1963 he has been fully responsible for about 4000
projects of civil engineering, road engineering, geotechni-
cal, environmental, structural and hydraulic engineering,
thus intensively combining research and development,
theory and practice.

Prof. Brandl is member of several international scientific
committees within ISSMGE and related societies; he was
Vice-President of the ISSMGE in the period 1997 to 2001.
Since June 2003 he has been President of the Austrian
Society for Engineers and Architects.

o3 O

«Seismic Imaging from Tunnels and Galleries.
Challenges and Benefits of Viewing the Sub-
surface From Underground»

To Epyaonpio E@appoopevng Mew®uoikng Tng ZXoAng Mn-
Xavikwv MetaAlsiov MetaAloupywv Tou EMNM, o ouvepya-
oia pe Tnv Eupwnaikn ‘Evwon Teweuoikwv (EAGE,
http://www.eage.org) diopyavwvel Tnv Mépntn 19.05.2011
Kal wpa 16:00, oto ApgiBéaTpo MoAupéowy Tou EMNM (kaTw
ano Tnv Kevtpikn BiBAI0BRAKN) diaAeEn Tou Dr. Calin Cosma
pe TiTAO «Seismic Imaging from Tunnels and Galleries.
Challenges and Benefits of Viewing the Subsurface from
Underground».

O Dr. Calin Cosma e€ival o M’ewpuaoikog nou €xel BaAel Tig Ba-
osIC KAl €xsl avanTtu€sl Tnv pEBodo Twv Cross-Hole
Seismics.

MEPIAHWH AIAAE=ZHZ

The most common reason to perform seismic investiga-
tions in tunnels is to detect, map and image cost effec-
tively structural features that could jeopardise the safety
and integrity of the excavations. Other applications are
delineation of mineral resources and characterizations of
the rockrnass for geologic storage facilities.

Tunnel construction demands highly specialized standard-
ized techniques able to produce in a short time easily
interpretable images, while hydrogeological and mechani-
cal rock characterizations require exhaustive, intricate
and typically more time-consuming approaches.

The lecture is an excursion through tunnel and gallery
seismics, from measuring layouts, to data acquisition and
processing, interpretation, to the modelling of the struc-
tural features ahead and around excavation works.

The seismic acquisition techniques presented range from
recorded production explosions to drilling noise converted
into seismic signal, to the engineered sources on the tun-
nel wall and in boreholes with frequencies ranging from
tens of Hz to tens of kHz. These produce 2D and 3D ve-
locity and elastic moduli maps and migrated seismic am-
plitude maps. The core of the processing technique is the
Image Point (IP) migration. The IP migration method in-
corporates naturally dip, polarization and coherency fil-
ters, which increase the resolution and the interpretabil-
ity of the migrated images.

The conclusion is that seismic surveys in tunnels can be
used, economically, for rock mass characterization and
high quality results can be obtained in excavation pro-
duction conditions. Rock features such as faults, frac-
tured zones and single long fractures, rock contacts and
hydraulically conductive zones can be detected and
mapped.

BIOIPA®IKO *HMEIQMA OMIAHTH

Dr Calin Cosma, is a recognized professional in applied
seismics. He has over 25 years of experience in developing
and implementing multi-disciplinary geoscience research
programs, developing rock characterization tools and tech-
niques, teaching and tutoring. Developed geophysical me-
thods for the detection of discontinuities ahead of a tunnel
face since late 30's

Dr Cosrna works with nuclear waste disposal site charac-
terization, carbon capture and storage and mining. He co-
authored hundreds of reports and scientific papers on hard
rock seismic imaging, characterization and methods for
nuclear waste disposal, ore delineation, 3D fracture map-
ping, tomographic inversion, multi-azimuth VSP methods.

Calin received a M.Sc. in Physics of the Earth from Univer-
sity of Bucharest and a PhD from the same institution.

(G248 -0

EAAHNIKH
EMEZTHMONIKH

“ & FEQTEXNIKHE

MHXANIKHZ
«Mn Kopeopéva Edapn»

H d1aAe€n Ba d06r Tnv Asutépa 30 Mdaiou 2011 otnv ABrva
(oTnv aiBouca ekdnNAwoewv TNG ZX0ANG MoAImikwv Mnxavi-
kwv EMM otnv MoAuTexveiolnoAn Zwypdgpou, wpa 19:00)
anodé Tov MixdAn MMAPAANH, MoAmikd Mnxaviko, EAA®OZ
2YMBOYAOI MHXANIKOI A.E.

MEPIAHWH AIAAEZHZ

H unxavikr CUPnEPIPOPA TWV KN KOPECUEVWV £daPp®V Kad-
opiCeTal anod Tnv napoucia oto €da@ikd UAIKO apvnTIKNG mie-
ong apxika, kal pulnong (suction) orn ouvéxela, PMETA ano
TNV €niteugn anokopeopou (desaturation), n onoia epgpavi-
CeTal AOyw TN ouvunap&ng Tng uypng Kal TnG agpiag epaong
OTOUG NOPOUG TOU £3APOUG.
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2Tn 81dAe€n Ba napouaciacTei n 181AITEPOTATA TNG PUONG TWV
HN KOPETHEVWY €dap®V AOYW TNG Napouasiacg TpI®V ACEWV
(oTeped, uypn Kal agpia), n €vvola TnG pUlnong wg PuaikoU
MEYEBOUC Kal n XapakTnpioTIKh KaunuAn e3d@oug-vepol
(soil-water characteristic curve), dnAadn n CUCXETION WETA-
EU Tou BaBpol kopeopoU Kal TNG ApvnTIKNAG Miegng nopwv
apxika kai Tng pulnong otn ouvéxela, n onoia anoTeAei Kal
TNV KUpIa 1I310TNTa nou npEnel va npoadiopICTEl yia TNV Me-
AETN TWV PN KOPECHEVWV £0APWV.

Oa yivel napouciaon TwV UNApXouowv HeBOdWV Kal Cu-
OKEUWV WETPNONG Kal €A&yxoU Tng pUZnong, agou n eupa-
Buvon oTIG JeEBOJOUG QUTEG €KTOG ANO TNV KATAvOnon TV
UNapxovTwyv <«epyaAlsiov» yia TNV HEAETN TNG MNXAVIKAG
OUMNEPIPOPAG TWV UN KOPECUEVWY €dapwy, Bondad kai aTnv
katavonon TnG €vvolag TnG pulnong Kal Tou TPOMou mnou
EKONAMVETAI N PNXAVIKN CUMUMEPIPOPA TWV HN KOPEGHEVWV
£3aQwv.

H O1aAeEn B6a oAokAnpwOei pe TNV napouagiacn TNG PNxavi-
KNG OUMMEPIPOPAG TWV HN KOPEOHEVWV £0AP®V Kdal €101KO-
Tepa:

e TNG CUMMIECTOTNTAG TOUG, ME napadeiypata anod Tnv alo-
Adynon kai Tnv gpunveia €pyacTnpiak®wv JOKIH®V HOVO-
didoTaTng ocupnieong,

e TNG OIATUNTIKAG TOUG avToxng, ME napadeiypara anod Ta
{NTAMATa Mou avakUNTouV KAaTa TIC avTioTPOPEC avaAu-
o€IG euoTabeiag npavwv kal KaToAIoBNOoEWY, Kal

e TNG d1aNEPATOTATAG TOUG WG MPOG TO VEPO, ME mapadeiy-
pJaTta andé Ta {NTANATa nou avakunTouVv O avaAUoEIG [N
MOVIUNG POAG WE TNV PEBODO TWV MENEPACHUEVWV OTOIXEI-
wv.

BIOITPA®IKO XHMEIQMA OMIAHTH

Ano@oitnon To 1997 ano 1o Tunpa MoAImikwv Mnxavikov
EMM kai petaBaon oto Imperial College yia napakoAoubnaon
Tou Master’s Eda@ounxavikng Ke eniBAEnovTa Tov KaénynTn
John Burland. Eknovnon 313akTopikAG diaTpIBA¢ and To
1999 otnv Mnxavikn Zupnepipopd Twv Mn Kopeopévwv E-
dapwv We Tov kadnynT MixaAn KaBBadd. 'Evra&n and To
1999 oTo duvapikd TNng etaipeiag EAA®OS (eTaipog and To
2004 kar dIsUBUVTAG Tou epyacTnpiou TnG anod To 2009),
aoXoAOUNEVOG KUPIWG KE KATOAIOBNOEIG Kal NpoBARUATa €U-
oTabeiac npavwv, afloAoynosic kai npoBARuata unodyeiag
pong. Zuyypa®n 30 enioTnuovik®v apbpwv, Ta Wiod and Ta
onoia yia TNV HNXavikf oUudnepIpopd TWV HN KOPEOHEVWV
edapwv. Mélog Tng Texvikng EmTponng TC-106 Tng Ale-
Bvolg 'Evwong Edagopnxavikng kal FewTeXVIKAG MnNXavikng
yia Ta Mn Kopeopéva Edapn, Tng ASTM kai Tng BGA kabwg
Kal KPITAG ENIOTAMOVIK®V ApBpWV YIA TO AVTIKEIUEVO TWV UN
KOpeoUEVWV €dapwV o neplodika (GEGE) kal eEeidikeupéva
ouvedpia (2™ European Conference on Unsaturated Soils,
2012, Naples, Italy, 5" Asia-Pacific Conference on Unsatu-
rated Soils, 2011, Pattaya, Thailand).

(C-fR-0)

“ & FEQTEXNIKHE

MHXANIKHZ

«Development in the Field of Reinforced Earth
Structures»

H 31aA€€n Ba d06n Tnv Mapaokeun 17 Iouviou 2011 otnv A-
Onva (otnv aiBouoa ekdNAWOEWV TNG ZXOAAG MOAITIKOV Mn-

TA NEA THZ EEEEI'M - Ap. 37 — AMNPIAIOZ 2011

xavikov EMM otnv MoAuTtexveiounoAn Zwypdgpou, wpa
19:00) and Tov Ivan Vanicek, MoAITikd Mnxavikd, Kaényntn
otnv Faculty of Civil Engineering, Czech Technical Univer-
sity, Prague.

MEPIAHWH AIAAEZHZ
Basic principles of soil reinforcement - short overview.

Fundamental demands on reinforcing elements - tensile
strength and maximum elongation at failure, shear strength
of contact, creep properties of reinforcing materials.

Reinforced earth structures design - limit state design ap-
proach - ULS - classical methods (LEM), design parame-
ters, internal stability, external stability, FEM; SLS - classi-
cal methods, FEM.

Directions of new development - pre-stressed reinforced
earth structures; FEM - inclusion of creep; randomly dis-
tributed short synthetic fibres; monitoring of strength x
strain behaviour of geosynthetics in earth structures.

Practical examples - Reinforced wall reconstruction; Failure
of reinforced wall due to overturning.

BIOIPA®IKO XHMEIQMA OMIAHTH

His higher education and professional carrier is connected
with the Geotechnical Department of the Czech Technical
University in Prague, where he obtained full professorship
at 1988. During his professional carrier he also gained fo-
reign experiences - in UK at the Imperial College as Acade-
mic visitor, where between 1975 and 1976 he cooperated
with Prof. Bishop or in Russia, where he cooperated with
Prof. Tsytovitch (1978) and with Prof. Ivanov (1983) each
time 1 month.

His research activities were presented apart from papers
and monographs within different thesis and habilitation
works for: MSc. in 1967; PhD. in 1975; DIC in 1977; Assoc.
Prof. in 1980; DSc. in 1985; Prof. 1988. Research activities
were strongly connected with embankment dams, dykes;
with environmental geotechnics (spoil heaps, tailing dams,
landfills, underground repositories) and finally with soil re-
inforcement with the help of geosynthetics. At the present
time he is responsible on the domestic level for wider re-
search activities as is project by Ministry of Education -
“Sustainable Construction”. On the European level the re-
search cooperation proceeds under the frame of European
Scientific Fund, within which metros in Prague, London and
Barcelona are instrumented and monitored - “Ageing of
underground structures — Prague Metro”, CTU Press, 2008.

For the teaching activities he completely elaborated sub-
jects as Soil Mechanics, Environmental Geotechnics and
Earth Structures. From nearly 20 textbooks and mono-
graphs he wrote or co-authored it is possible to mention
some of them: Soil Mechanics - 1982, Tensile cracks beha-
viour in embankment dams - 1987, Environmental Geo-
technics - 1991, Limit state design of reinforced soils -
2000, Remediation of old landfills and ecological burdens -
2002, (all in Czech) and new book “Earth Structures”,
which was published by Springer in 2008. These publica-
tions are also strongly based on his own research and con-
sulting activities, which are performed either via CTU or via
his own consulting firm “Geotechconsult”.

His activities in learned and professional societies started
mostly after 1989. In 1991 he founded the Czech Geotech-
nical Society, (currently chairman), which is part of the
Czech Institution of Civil Engineers (member of CICE pre-
sidium). In 1997 he was elected as a chairman of the Czech
and Slovak National Committee of ISSMGE. From the be-
ginning of nineties he joined practically all conferences of
ISSMGE - International, European, Danube European as
well international congresses of Environmental Geotechnics.
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At many of these conferences he played some key role. In
2003 arranged European Conference ISSMGE in Prague.
From these days his connection with ISSMGE is increasing -
in the frame of Council Meetings, Touring Lectures (2007 in
Albania), representing ISSMGE in Joint European Working
Group “Professional Task, Responsibilities and Co-operation
in Geo-Engineering”, etc. Very close cooperation he also
has with representatives of individual countries from the
ELGIP platform.

In 2009 elected by vice-president ISSMGE for Europe.

Ivan is married to Nada; they have two adult sons - Martin
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Geotechnical Engineers clearly understand that geology
plays a key role in their field. Frequently though, more sub-
tle aspects of geology are overlooked. Detailed monitoring
of the ground during the construction of tunnels for the
Jubilee Line Extension and the Channel Tunnel Rail Link and
equally detailed study of the ground conditions have re-
vealed the significant influence of sub-units of the London
Clay formation. The lecture will focus on the response of
London Clay to tunnelling works — however it is important
to recognise that similar ground features are extensively
found in other strata. If the depositional environment of a
soil is well understood along with any subsequent geological
events, anticipating the ground conditions and their re-
sponse to geotechnical processes can be greatly improved.
Tunnelling-induced ground surface and subsurface re-
sponses in terms of displacements, strains and pore pres-
sure changes will be presented and discussed in the context
of the geology and the tunnelling method for both the
short- and long-term condition.
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to investigate the effect of tunnelling on existing tunnels in
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Probabilistic Assessment of Face Stability
Conditions for Shallow Tunnels in Soft Ground

Spyridon Konstantis
Dipl.-Ing MS MSc Ove Arup & Partners International Ltd

ABSTRACT

The present contribution discusses the probabilistic prelimi-
nary assessment of face stability conditions and necessary
support pressure for tunnels with low overburden heights in
weak rock masses and soils. The assessment has been
based on three different analytical methods: a) the 3-D
wedge limit equilibrium model with side friction, b) the con-
vergence-confinement method and c) a combination of the
above. The random variables in the parametric studies were
the tunnel diameter D, the overburden height H, the shear
strength parameters c and ¢ of the ground (assumption of
uncorrelated parameters), the ground unit weight y, the
elasticity modulus E and the Poisson’s ratio v. The ground-
water conditions have been included as an independent
variable in the 3-D wedge limit equilibrium model with side
friction and no destabilising seepage forces on the tunnel
face were taken into account in any of the assessment
methods (assumption of zero hydraulic gradient). The
probabilistic analyses were performed with the software
package @Risk and Mote Carlo Simulation was used as the
sampling technique for the random variables. In spite of the
wide range of values included in terms of tunnel geometri-
cal and soft ground strength and deformability characteris-
tics, the results present a very similar trend. The produced
dimensionless design charts can, therefore, become a very
practical tool in conceptual studies and preliminary design
for the assessment of face stability conditions and neces-
sary support pressure for shallow tunnels in soft ground.

Keywords: tunnel, soft ground, weak rock mass, face sta-
bility, face support pressure, probabilistic assessment,
Monte Carlo simulation

1. INTRODUCTION

The stability of the tunnel face is of paramount importance,
particularly for shallow tunnels excavated in crowded urban
environments, under severe environmental constraints and
in many cases in challenging and difficult ground condi-
tions.

Tunnel face instability may potentially lead to unacceptable
relaxation of the advance core, which could in turn lead to
excessive face extrusion and radial pre-convergence /0/.
According to /0/ and /0/, control of radial pre-convergence
and face extrusion in the advance core is critical in shallow
urban tunnelling as, in a properly supported non-TBM tun-
nel, 70% to 80% of the total surface settlement can be
attributed to ground deformations taking place ahead of the
face. In proper excavated TBM tunnels this percentage var-
ies depending primarily on the type of boring machine and
excavation method used, with the prevalent component of
the overall surface settlement in this case being the radial
convergence of the void behind the tail skin.
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In extreme cases, absence of adequate support pressure
may potentially initiate a partial or total failure of the tunnel
face with the form of a chimney and in some cases a crater
that reaches the ground surface with detrimental effects for
the surface and subsurface structures and utilities in the
area above the tunnel.

The factors that could initiate tunnel face instability, either
with the form of excessive relaxation of the advance core or
partial or total collapse of the face, are associated with the
geometrical characteristics of the tunnel, the strength and
deformability characteristics of the ground surrounding the
tunnel, the in situ stress state in the area of excavation as
well as the presence of underground water table above the
tunnel crown and the development of destabilising seepage
forces.

The actual problem of tunnel face stability and support
pressure is in essence three dimensional. Consequently, a
thorough and in depth study of the stability conditions
would require sophisticated three dimensional numerical
analysis. However, 3D numerical analyses have a number
of certain drawbacks mainly associated with complicated
input preparation and output presentation, time consuming
analysis, multiple simulation stages and incompatibility be-
tween improved accuracy and level of knowledge of ground
conditions /0/.

In conceptual studies and preliminary design of tunnels, the
engineers do not always have the time or the luxury to per-
form 3D numerical analysis to assess the tunnel face stabil-
ity conditions, especially when parametric analyses have to
be carried out. In these cases they would rather require a
practical tool that would enable them to quickly check the
tunnel face stability conditions, assess the necessary sup-
port pressure as well as evaluate different option in terms
of geometrical characteristics of the tunnel.

The outcome of the present work is a series of dimen-
sionless practical design charts that have been produced on
a probabilistic basis. These charts can be used to assess the
support pressure that needs to be applied on the tunnel
face to ensure stability conditions. Due to the wide range
of values included in the parametric analyses, the charts
can be used for a variety of conditions in terms of tunnel
geometrical and ground strength and deformability charac-
teristics.

2. FACE STABILITY MODELS

In the literature, there are many analytical methods availa-
ble for defining face support pressure /0/. Most of these
methods make use of limit equilibrium models as well as
upper and lower bound theorems of plasticity.

In the current contribution, the assessment of face stability
conditions and necessary support pressure that needs to be
applied on the tunnel face has been based on three differ-
ent analytical methods: a) the 3-D wedge limit equilibrium
model with side friction, b) the convergence-confinement
method and c¢) a combination of the above.

2.1. 3D wedge limit equilibrium model with side fric-
tion — Silo load

This method is based on the silo theory (Janssen 1895) and
on the three-dimensional model of sliding mechanism pro-
posed by Horn (1961). It was later extended by /0/ and is
referred to as Anagnostou & Kovari method.

The failure mechanism comprises a wedge ahead of the
tunnel face and a prism above it, as shown in Figure 1. The
method is based on the stereoscopic equilibrium of the
wedge and the loads acting on it are: (a) the self weight W
(b) the resulting normal N and shear T and Ts forces along
the failure surfaces ADE, BCF and ABFE, (c) the support
pressure P applied on the tunnel face ABCD and (d) the
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vertical overburden load R acting on the surface CDEF. The
circular tunnel cross section is approached by a square with
side length the tunnel diameter D.

The ground is assumed to behave as elastic- perfectly plas-
tic material in accordance with the Mohr-Coulomb failure
criterion. At every point along the slide surfaces, the shear
strength is:

Figure 1 Tunnel face stability model of Anagnostou & Kovari
method

C tan ¢
T=—+0— (1)
F F

where o is the normal stress, c the ground cohesion, ¢ the
ground internal friction angle and F the safety factor.

The vertical stress ov acting on the interface CDEF is de-
termined through Terzaghi’s silo theory assuming that the
prism CDEFKLMN acts as silo. If the water table exists
above the tunnel crown, the calculations are performed on
the basis of effective stresses and hydrostatic distribution
of the water pressures along the slide surfaces. In that case
the theory is first applied on the part of the prism above
the ground water table and then on the remaining part be-
tween the ground water level and the tunnel crown, in or-
der to take into account the different unit weights of the
soil above and below the ground water table.

The mean effective vertical stress o'v on the surface CDEF
is given by the following expression:

o ]/'r —-C (1_ e_uangﬁHw/r)
Atang
(2)
n wr—cC (e—itan¢Hw/r _ efitanqﬁH/r)
Atang

where H, Hw, yd and y' is the overburden height, the
ground water table height above the tunnel crown (see
Figure 1), the dry unit weight and the effective unit weight
under buoyancy of the ground, respectively.

In equation (2), A is a constant coefficient representing the
ratio of horizontal to vertical stresses that act on the verti-
cal slide surfaces of the prism. Terzaghi and Jelinek (1954)
suggested the use of A=1. Based on experiments conducted
by Gudehus & Melix (1986) and Melix (1987), the value
A=0.8 was suggested by /0/.

Moreover, r in equation (2) is the ratio of the volume to the
periphery of the prism and is defined as:

r =0,5D tan o/(1 + tan @) 3)
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Equation (2) is valid for safety factor F equal to 1. Other
values of the safety factor may be considered by replacing
the cohesion ¢ and tang through c/F and tang/F, respec-
tively.

Regarding the stress distribution on the slide surfaces ADE
and BCF the linear approach suggested by DIN 4126 (1986)
and shown in the following Figure 2 is adopted.

Sy -
—= — °-v
1N [
f " ]
D '
N\ o
% F a.
i P, S = é ; P §
€«<—0p—> e DY

Figure 2 Vertical stress distribution on the slide surfaces of
the wedge

The mean shear (frictional) resistance T, is calculated
through the integration of the term Ao;tang on the slide
surfaces ADE and BCF:

1 2 tan ¢
=AMl =y'D+—-0ov|— 4
7y (37 3 j = (4)

In this case the cohesion contribution is neglected. In real-
ity, cohesion will contribute with its residual value ¢ but it
is omitted for simplicity.

Numerical analyses were performed by /0/ in order to verify
the accuracy of the approach presented in Figure 2. The
equilibrium of the wedge was analysed according to the silo
theory and the wedge was divided in horizontal slices. The
analysis showed that the approach proposed in DIN 4126
overestimates the vertical stress o, and hence the shear
resistance. However, the uncertainties associated with the
linear approach of figure 2 can be eliminated by choosing a
lower value of A in equation (4). The value A=0.4 was sug-
gested by /0/ for the wedge, namely half of the value that
was suggested for the prism.

The support pressure is determined on the basis of equilib-
rium of horizontal and vertical forces acting on the wedge
and the process is iterative. The maximum support pres-
sure, for a certain safety factor, corresponds to the critical
slope w. of the wedge.

2.2. Convergence-Confinement method
The excavation of a tunnel causes changes in the stress

state of the surrounding ground and induces ground defor-
mations.

Radial displacement
;/ reaches (s final vales

al about one and one

haif tunnel diamelers

Irwvard defarrmation of Behire 1he Face

tunnel face

Radal displacemant reaches
about ane third of its final

Direction of walug at the funnel tace

tunnel advance A

Radial displacament stans abaut ana helf &
unnel diamatar ahaad of the advancing Tecs

Figure 3 Pattern of deformation in the ground surrounding
an advancing unsupported tunnel
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Figure 3 shows the pattern of deformations in the ground
surrounding an advancing unsupported tunnel /0/. The
ground is mobilised in the advance core ahead of the tunnel
face resulting in pre-deformations. On the tunnel face, the
ground deforms inwards and a percentage of the final radial
convergence has already occurred.

The ground deformations that take place in the advance
core are the result of the gradual reduction of the in situ
stress Po. This stress relaxation is depicted in Figure 4 and
can be expressed as:

Pi=(1-A1)Po (5)

where Po is the geostatic stress (isotropic) and A is the de-
confinement ratio.

In the advance core, Pi represents the self supporting
mechanisms of the ground with the form of a fictitious,
gradually reduced internal support pressure.

<+— Advanging tunnel

Convergence

Figure 4 Gradual reduction of in situ stress Po relative to
the distance from the advancing face of an unsupported
tunnel

The radial displacement/convergence of the tunnel wall u,
can be related with the support pressure Pi through the
ground reaction curve (see Figure 5).

— — — elastic medium
plastic medium

P;=P, insitu stress

Elastic part of
characteristic line

P, critical support pressure defined
/ by the initiation of plastic failure of
the rock surrounding the tunnel

Support pressure P;

Plastic part of
characteristic line

Ug u, .
Displacement u,

Figure 5 Ground reaction curve of an excavated tunnel

As the tunnel advances, the support pressure Pi is gradually
reduced and the tunnel wall displacement u, increases. The
ground deformation is elastic at the beginning and the re-
laxation rate of the initial stress is significant. When stress
reaches a critical value Pcr there is a transition from elastic
to plastic area with reduction of the relaxation rate and
simultaneous increase of the displacement rate.

The so called longitudinal deformation profile (see Figure 6)
is the representation of the ratio of radial convergence of
the tunnel wall u, to the maximum convergence umax rela-
tive to the distance from the advancing tunnel face /0/.
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By applying continuum mechanics theory for a circular
opening excavated through an elasto-plastic medium, it is
possible to correlate the deconfinement ratio A with the
relative distance from the advancing tunnel face /0/, as
depicted in Figure 7. Ns is the overload factor defined in
equation (7).

-4 3 2 1 0 1 9 , xR,
0 . . . . . .
Purely elastic response for M, > 4
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Figure 6 Longitudinal deformation profile of an advancing
tunnel

-5 -4 -3 -2 -1 i} 1 2 3 4 xiR 5

MNa@=320  &=7°
G LLLLL

A - deconfinement ratio

Figure 7 Longitudinal deconfinement profile of an advancing
tunnel

In an advancing tunnel without support pressure on the
face (see Figure 8), the geostatic horizontal pressure o3 in
the advance core (lateral confinement) is gradually re-
duced. In a simplified approach, the stress state at the tun-
nel face represents in essence uniaxial compression condi-
tions /0/.

| 2x
le; A A A 4
P S S
.~ 3
Advancing T a3 Advancina
s a;% l Tuwwel . )
bea s re s s ran s rag Lt rad
—_— A
‘ w=45-(2)

Figure 8 Stress conditions in the advance core of an unsup-
ported tunnel face

The initial safety factor FSo of the unsupported tunnel face
can be expressed as the ratio of the in situ strength of the
ground to the in situ stress:

FSo = il (6)
o1

where ocm=2*c*cos@p/(1-sin®) is the in situ uniaxial com-
pressive strength of the ground and ol=(1-A)Po is the
equivalent deconfinement stress at distance x=H*tan(45-
@/2)/2 ahead of the tunnel face.

The initial safety factor is finally defined as:
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FSo=—"+—
° (1—A)Ns

(7)
where Ns=2Po/0¢m

If support pressure o3 (lateral confinement) is applied on
the tunnel face (active in the case of closed TBM shields or
passive in the case of SCL tunnels with the form of e.g.
grouted fibre glass dowels in the advance core), the stress
state at the face represents in essence triaxial conditions
/0/. In that case, the in situ strength of the ground in-
creases to oc=03*tan?(45+@/2)+ocm. Assuming that the
deconfinement ratio A is not affected by the application of
the support pressure at the tunnel face, the improved
safety factor FS is defined as:

Fs =% = Fso +L(G—3jtan2(45+£j (8)
o1 1- 1)\ Po 2

2.3. 3D wedge limit equilibrium model with side
friction — Deconfinement load

This method is in principle the same as the method de-
scribed in section 0. The differences pertain to the definition
of the vertical stress ov acting on the surface CDEF and the
shear forces Ts acting along the failure surfaces ADE and
BCF (see Figure 1) /0/.

In this method the vertical overburden stress acting on the
wedge is defined as:

ov=(1-1)Po ©)

where Po is the geostatic stress at tunnel level and A is the
deconfinement ratio at distance x=H*tan(45-¢/2)/2 ahead
of the tunnel face (see Figure 8).

The shear forces Ts acting on the wedge sides are defined
as:

Ts = (ADE)=n (10)

7 =c/F + Kowtang/F (11)

where K is the earth pressure coefficient, oy, is the vertical
in situ stress on the wedge sides and F is the safety factor.

The nature of the earth pressure coefficient K depends pri-
marily on the stress relaxation in the tunnel advance core.
In front of the advance core, the stress state is geostatic
and the earth pressure coefficient represents conditions at
rest Ko. During the advancing of the tunnel, radial pre-
convergence starts to develop in the advance core and the
stress state could be assumed to represent active earth
pressure conditions Ka in accordance with Rankine’s theory.
In the present work, however, the earth pressure coeffi-
cient at rest Ko was adopted in the parametric analyses.

It can be seen from equation (11) that the cohesion contri-
bution to the shear resistance T of the wedge sides is not
neglected in this method.

3. TUNNEL STABILITY FACTOR

The Tunnel Stability Factor (TSF) has been proposed by /0/
to assess the behaviour of underground openings in weak
rock/soft ground conditions and can be considered as an
important parameter for the initial assessment of the over-
all behaviour of the tunnel.

The tunnel stability factor is defined as:
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TSF =— (12)
H

where Ocy, is the in situ strength of the ground surrounding
the tunnel, y is the ground unit weight, H is the height of
overburden and D is the equivalent tunnel diameter.

The exponent a is a parameter that depends on the type of
tunnel behaviour under consideration, such as assessment
of tunnel stability in relation to radial convergence and po-
tential squeezing phenomena, assessment of tunnel face
stability etc.

Parametric analyses were performed by /0/ to assess the
tunnel stability in weak rocks in terms of radial convergence
of the tunnel walls, the evolution of plastic zone around the
excavation and the potential for evolution of squeezing
phenomena, in relation to the TSF. Based on their studies,
/0/ proposed the value 0.75 for the exponent a. In this
case, the relative contribution of the overburden height H is
higher compared to the tunnel diameter, since the potential
for evolution of squeezing is in direct conjunction with the
ratio of the in situ strength of the rock mass to the over-
burden pressure /0/.

Parametric analyses based on the 3D wedge limit equilib-
rium model with side friction described in section 0, were
performed by /0/ to assess the tunnel face stability condi-
tions for shallow tunnels in weak rock/soft ground in rela-
tion to the TSF. Based on the curve fit to the analyses re-
sults with the highest value of R?, the value 0.35 was sug-
gested for the exponent a for tunnel face stability consid-
erations. In these parametric analyses, the values of the
random variables were changed one at a time without
automatic random selection.

4. Probabilistic Analyses

4.1. Application

In the present work, each analytical method for the as-
sessment of tunnel face stability conditions and support
pressure was programmed in a Microsoft Excel spreadsheet.
The probabilistic analyses were carried out with the risk
analysis software package @Risk /0/.

4.2, Random Variables

The random variables in the probabilistic analyses were the
equivalent tunnel diameter D, the overburden height H, the
shear strength parameters ¢ and ¢ of the ground, the
ground unit weight vy, the elasticity modulus E and the Pois-
son’s ratio v. The probabilistic analyses were performed on
the basis of uniform distribution for each random variable.
The examined cases included the following value range of
tunnel geometrical and ground strength and deformability
characteristics:

e Equivalent tunnel diameter D=4m-10m

e Overburden heights (ground level to tunnel crown)
H=5m-30m

e Cohesion c=5KPa-25KPa

e Angle of internal friction ¢p=20°-35°
e Dilatancy angle y=0°-¢°/6

e Elasticity modulus E=15MPa-60MPa
e Poisson’s ratio v= 0,15-0,25

e Ground unit weight y=18-22 KN/m?
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In reality, the ground shear strength parameters c and @
are in principal correlated. According to /0/, the assumption
of negative correlation between the shear strength parame-
ters gives a greater reliability of the tunnel face stability
compared to the one of uncorrelated variables. However,
due to the generalised approach of tunnel face stability
conditions in the present work, the shear strength parame-
ters c and @ were assumed to be uncorrelated.

The coefficient of earth pressure at rest Ko was taken, ac-
cording to Jacky’s formula, as 1-sing.

The tangent of dilatancy angle y expresses the ratio of
volumetric €,o to shear gqhear strain of the ground. The angle
value depends primarily on the type and density of the
ground and can be expressed as a function of the angle of
internal friction ¢. The dilatancy value range adopted cor-
responds to grounds with low to medium density.

The ground water conditions in terms of ground water table
above the tunnel crown Hw were included in the 3D wedge
limit equilibrium model described in 0 as an independent
variable. Moreover, in all the analytical methods used in the
present work, the assumption of zero hydraulic gradient
was adopted, i.e. no destabilising seepage forces were
taken into account on the tunnel face.

4.3. Sampling Technique

Monte Carlo simulation was used as the sampling technique
for the random variables in the probabilistic analyses. Each
analysis included 15000 simulations

5. SAFETY FACTOR CONSIDERATIONS

The probabilistic studies in the present contribution were
performed on the basis of unity safety factor (FS or F=1).
This approach is in accordance with the general framework
of EC7 that requires in principle design resistance Rd =
design effect of actions Ed or expressed through the tradi-
tional safety factor:

FS =Rd/Ed >1 (13)

In essence, the tunnel face can be considered as a vertical
slope. In EC7 the design requirements for the overall stabil-
ity of a slope are defined through the GEO and STR Limit
States that concern failure (ULS) or excessive deformation
(SLS) of the ground and/or of any supporting structure,
respectively.

The analytical methods adopted here for the assessment of
face stability conditions do not consider the structural con-
tribution of the support systems but only the resulting sup-
port pressure, hence the STR limit states are not relevant.
Moreover, they are based on failure mechanisms rather
than deformation driven modes. Consequently, the overall
stability of the tunnel face can be considered here as a GEO
Ultimate Limit State (ULS) situation.

In the framework of EC7, the values of ground strength and
deformability parameters in section 0 are considered design
values, where the partial material factors applied on the
characteristic values depend on the Design Approach (DA)
adopted.

6. RESULTS

6.1. 3D wedge limit equilibrium model with side
friction - Silo load

6.1.1. Tunnel Stability Factor (TSF) Verification
The first part of the probabilistic studies with this analytical

method aimed to verify the conclusions drawn by /0/ with
respect to the definition of TSF and in particular the expo-
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nent a (a=0,35). In their work, /0/ had assumed the follow-
ing value range of tunnel geometrical and ground shear
strength parameters:

e Equivalent tunnel diameter D=4m-10m

e Overburden heights (ground level to tunnel crown)
H=10m-20m

e Cohesion c=5KPa-20KPa

e Angle of internal friction ¢=25°-30°

¢ Ground unit weight y=21-23 KN/m?

Figure 9 shows the results, based on 10000 simulations, for
a=0.35 and for the above mentioned value range of pa-

rameters in dry conditions. The results follow a very similar
and well determined trend of behaviour.

3D'Wedge - Silo Load - Dry Conditions (Hw=0})

P/s

0 005 0.1 015 02 0.25 03 0.35
TSF (a=0,35)

Figure 9 P/c vs.TSF (a=0.35 and Hw=0) for the value range
of parameters adopted by /0/

The following Figure 10 presents the correlation coefficients
of the (input) random variables for the (output) support
pressure P. The results indicate that the relative impact of
the tunnel diameter D and the overburden height H to the
support pressure P is represented by a=x0.10 in the opti-
mum definition of TSF for this range of input variables. Fig-
ure 11 presents the probabilistic analysis results for
a=0.10. It is obvious that the scatter is significantly re-
duced compared to a=0.35 and the results follow a better
determined trend of behaviour.

Figure 10 Correlation coefficients of (input) random va-
riables for the (output) support pressure

3D Wedge - Silo Load - Dry Conditions {Hw=0)
16

14
12
10

=
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o

0 0.05 01 0.15 0.25 03 0.35 0.4

0.2
TSF (a=0.1}

Figure 11 P/c vs.TSF (a=0.10 and Hw=0) for the value
range of parameters adopted by /0/
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The following sections 0 and 0 contain the results of the
probabilistic studies for dry and wet conditions, respec-
tively, for the value range of parameters presented in sec-
tion 0

In all the subsequent sections, the optimum definition of
TSF is derived through the correlation coefficients of the
input random variables (tunnel diameter D and overburden
height H) for the output support pressure P.

6.1.2. Dry conditions (Hw=0)

The optimum definition of TSF for this case is for a=0.07.
The results are presented in Figure 12 where it can be seen
that the scatter increases with the reduction of TSF but the
trend of behaviour still remains very well determined.

3D Wedge- Silo Load - Dry Conditions {Hw=0)

0 0.05 01 0.15 02 0.25 03 035 04
TSF (a=0.07)

Figure 12 P/c vs.TSF (a=0.07 and Hw=0)

In spite of the different value range of input parameters
considered in this probabilistic analysis, the optimum defini-
tion of TSF for the 3D wedge model with silo load under dry
conditions (Hw=0) is for exponent a that ranges from 0,07
to 0,10. However, the scatter of the results is influenced by
the value range of input parameters. For increasing value
range, the scatter increases as TSF decreases.

6.1.3. Existence of ground water table - Wet condi-
tions (Hw#0)

The ground water conditions (Hw#0) were included in this
method as an independent variable. A series of probabilistic
analyses were carried out for Hw={H, 3H/4, H/2, H/4, H/8)
in order to find the optimum definition of TSF for each case.
Figure 13 illustrates the excellent exponential correlation
between the ratio Hw/H and the exponent a of the optimum
TSF. The results of the probabilistic analysis are presented
in Figure 14.
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Figure 13 Hw/H vs. exponent a of optimum TSF
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Figure 14 P/c vs.TSF {a=f(Hw/H) and Hw=+03}
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The results follow the same trend of behaviour as in the
case of dry conditions. Also in this case the trend is very
well determined.

6.2. Convergence - Confinement method
6.2.1. Elastic Analysis
The results of the probabilistic studies based on the conver-

gence-confinement method for elastic conditions are pre-
sented in the following Figure 15.

50 Convergence - Cenfinement (Elastic)
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TSF (a=0,98)

Figure 15 P/c vs. TSF (a=0.98)

In this case, even though the results follow the same trend
of behaviour as the 3D wedge limit equilibrium model pre-
sented in section 0, the exponent a tends to unity.

6.2.2. Plastic Analysis

The results of the probabilistic analysis based on the con-
vergence-confinement method for plastic conditions were
not possible to be correlated through the ratio P/c and the
optimum TSF. However, the deconfinement coefficient A
can be correlated with the overload factor Ns, defined in
equation (7), as presented in Figure 16.

Convergence - Confinement (Plastic)
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T
(2]
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Figure 16 Ns vs. A

The necessary support pressure P can then be defined
through Figure 17 as a percentage of the in situ stress Po.

Convergence - Confinement (Plastic)

P/Po

Figure 17 P/Po vs. A

As the deconfinement coefficient A increases, the necessary
support pressure P to ensure stability conditions on the
tunnel face decreases. However, high values of A corre-
spond to high values of Ns which in turn are associated with
tunnel cross sectional instability. Consequently, the conver-
gence - confinement method based on plastic analysis
should be used with extreme care for the assessment of
face stability conditions and must be accompanied with
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cross sectional analysis to evaluate the overall behaviour
and stability conditions of the tunnel.

6.3. 3D wedge limit equilibrium model with side
friction — Deconfinement load

The probabilistic results of this analytical method are pre-
sented in the following Figure 18, where the deconfinement
load has been determined through the elastic analysis.

3D'Wedge - Deconfinement Elastic Load
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Figure 18 P/c vs. TSF (a=0.7)

The results follow the same trend of behaviour as in both
the cases of the 3D wedge model with silo load and the
elastic convergence-confinement method.

7. CONCLUSIONS

In the present contribution, probabilistic analyses have
been carried out with three different analytical methods in
order to assess, on a preliminary basis, the face stability
conditions and necessary support pressure.

The main conclusion that can be drawn is that the optimum
definition of the Tunnel Stability Factor (TSF) in terms of
the exponent a highly depends on the analytical method
used, whereas the influence of the value range of input
variables is minor.

However, in spite of the wide range of values included in
the parametric studies in terms of tunnel geometrical and
soft ground strength and deformability characteristics and
the different definitions of the optimum TSF, the results
present a very similar and well determined trend of behav-
iour. Exception is the convergence-confinement plastic
analysis, the results of which must be used with extreme
care.

The produced design charts could therefore be used in con-
ceptual studies/preliminary design for the assessment of
tunnel face stability conditions and support pressure for
shallow tunnels in soft ground environment. The choice
among the different design charts depends solely on the
analytical method that the engineer wishes to adopt for the
assessment.

REFERENCES

I. Anagnostou, G. & Kovari, K. 1994. Stability Analysis for
tunnelling with slurry and EPB shields. Proc. Gallerie in
condizioni difficili, Torino, 29.11-1.12.1994

II. Guglielmetti, V., Mahtab, A. & Xu, S., Geodata S.p.A.,
Turin, Italy. 2007. Mechanised Tunnelling in Urban
Areas - Design methodology and construction control

III. Hoek, E. 2007. Practical Rock Engineering

IV. ITA/AITES Report 2006 on Settlements Induced by
Tunnelling in Soft Ground. Tunnelling and Underground
Space Technology 22 (2007) 119-149

V. Kavvadas, M. 2005. Numerical Analysis in the design of
Urban Tunnels. Keynote Lecture. The 11" International
Conference of IACMAG, Torino, 19-24 June, 2005

TA NEA THZ EEEEI'M - Ap. 37 — AMNPIAIOZ 2011

VI. Kavvadas, M. Design of Underground Structures. Uni-
versity Notes. Specialised Master Design and Construc-
tion of Underground Works. National Technical Univer-
sity of Athens

VII. Lunardi, P. 2000. Design and constructing tunnels-
A.DE.CO.-RS approach. Supplemento a Tunnels & Tun-
nelling International. Maggio. 2000

VIII. Mihalis, I., Kavvadas, M. & Anagnostopoulos A. 2001.
Tunnel Stability Factor - A new parameter for weak
rock tunnelling. Proceedings, 15th Int. Conference on
Soil Mechanics and Geotechnical Engineering, Istanbul,
Vol. 2, pp. 1403 - 1406

IX. Mihalis, I., Konstantis, S., Anagnostopoulos, A., Vlavia-
nos, G., & Doulis, G. 2009. Tunnel Stability Factor - A
new controlling parameter for the face stability condi-
tions of shallow tunnels in weak rock environment.
Proc. 17th International Conference on Soil Mechanics
and Geotechnical Engineering, Alexandria, 5-9 October,
2009

X. Mollon, G., Dias, D., & Soubra, A.H. 2009. Probabilistic
analysis of the face stability of circular tunnels. Con-
temporary topics in in situ testing, analysis, and relia-
bility of foundations (GSP 186). Proc. of selected ses-
sions of the 2009 international foundation congress and
equipment expo

XI. @Risk 4.5 Advanced risk analysis for spreadsheets, Us-
er’'s Guide, Palisade (www.palisade.com)

ZeAida 13



AIAKPIZEIZ>
EAAHNQN
FEQTEXNIKQN
EMNIZTHMONQN

EHI"I:E’;ER
TUsNHFLLING
Em:r:.‘r}é

The Harding Prize

The Harding Prize is named after the founder Chairman of
the Society, Sir Harold Harding. The prize is awarded to the
winner of a biennial competition. The Competition is open
to all aged 33 or under.

The three finalists of this year’'s competition, which was
open to young tunnellers aged 33 or under, presented their
papers and the winner was selected by the BTS Commit-
tee. Details of the three finalists are as follows:

Andreas Feiersinger — Comparison of Deformations Pre-
dicted Using 3D Finite Element Analysis with Deformations
Encountered During Construction (Green Park Station, Lon-
don)

Spyridon Konstantis — Probabilistic Assessment of Face
Stability Conditions for Shallow Tunnels in Soft Ground

Robert Milner - Settlement due to Tunnelling on the West
Ham Flood Alleviation Scheme

The 2011 competition was won by Robert Milner.

The winner was given two tickets for the Society's Annual
Dinner where he was presented with, a copy of Sir Harold
Harding's book "Tunnelling history and my own involve-
ment", a cheque for £500 and a certificate. Runners up
whose papers were selected for presentation received a
cheque for £100.

Entrants to the 2013 competition must submit an original
paper relating to any aspect of tunnelling which they con-
sider of interest to those in the tunnelling industry. The
papers will be reviewed by the BTS committee and writers
of selected papers invited to make an oral presentation to
the April 2013 BTS meeting.
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KATATAZEI2
NMANENIZTHMIQN

«MwAoUV>» To KOAOG TOUG OVOHd YIa va NPOCEA-
KUOOUV (POITNTEG - NEAATEG

Brand names oTtnv naideia

‘ONo Kal MEPIGOOTEPO TA MAVEMIOTAMIA, OE NAYKOOUIO €Mine-
00, A&IToupyoUV 0av avTaywvioTIKEG ENIXEIPATEIG NOU NPOC-
nabolv va npooeAKUOOUV POITNTEG - NEAATEG, EUNOPEUOHE-
va To KaAd Toug Ovopa mou anoTeAEl Qippa oTnv ayopd. Me
auTn Tn dianioTwon n ekNaideuTIKN ENIBEWPNON TWV «TAIUG»
aiTioAoynoe X0eg Tnv anogacr TG va dnuIoupynoel, yia
npwTn Gopd, HIa véa NAykOOWId KATATAEN TwWV NAvenioTn-
Miwv Baciopévn oTn @nun nou £Xouv auTd avapeoa oToug
i010UG TOUG NAVENIOTNUIAKOUG: Td MO (PNUICHEVA NAVEMIOTH-
Mia oTov KOOWOo. MAAioTa n epnuepida xapakTnpilel «super-
brands» (unep@ippeg) Tnv ayyAooa&ovikr) €€ada nou nyeitai
TNG KaTaTa&ng kai Tovilel OTI oI POITATEG, 1DIWC OTIC XWPES
onou eniTpénovTtal Ta didakTpd, ouciacTikd «ayopalouv» Tn
Qippa TOu NAvenioTnuiou, £va €PNoOpPIKO CRUa Nou apyoTepa
0a €xel annxnon oTtnv ayopd epyaciag. AAAG Kal ol naveni-
oTnuiakoi, O0tav kataBEéTouv pia nNpoTAon XPNHArodoTnong
KAMNolou €PEUVNTIKOU MPOYPAHUHATOC | OTEAVOUV MIA MEAETN
TOUG via Onuocicuon Ot E£yKUPO EMICTNMOVIKO MEPIODIKO,
yvwpiouv OTI n @RAUn Tou navenioTngiou Toug Ba nai&el
pOAo oTnv TeAIKn kpion. 'ETOI n @ippa Tou navenioTnuiou
yiveTal TuApa kar Tng JIKAG Toug GNAMNG WG NavenioTnuia-
KOV.

'HON o1 «Taiug» dnuoaionoloUv Kabe xpdvo pia naykoouia
KaTaTa&n Twv KAAUTEPWV NAvenioTnuiwv Tou KOOPou Baci-
OMEVN Ot 13 JIaQOopETIKA KpITAPIA, OPWG gival N npwTn Po-
pa nou dnuioupyeiTal avaloyn AioTa oTnpIYMEVN ANOKAEIOTI-
KA OTNV €KTiPNON nou £Xouv ol id1ol oI mavenioTnuiakoi. Au-
TO €neIdr), CNUEI®VOUV, aKOKA Kal av €va NavenioThipIo Jno-
pei va 10wBei kal oav «gunopikd onua», Baaikog napdyovrag
nou kaBopilel Tn dUvaun Tou €ival n eAUN Nou €xel atn di-
daokaAia kal oTnv £peuva.

H veéa «kaTdta&n naykoopiag QRunc» Aoinov ornpilstal os
EKTINNOEIG Nou ékavav 13.388 navenioTnuiakoi dieBvoug KuU-
pouc and 131 xwpec yia Tn didackaAia kal TNV €psuva nou
diekayetal ota 10puparta. EneAéynoav kabnynTeg Pe nepio-
00TEPEG and 50 enIoTANOVIKEG dNUOOIEUCEIG KAl TOUAGXIOTOV
16 xpoOvia unnpeoiac.

'Onw¢ og kabe katarta&n, uneptepolv Ta ayyAooa&ovika I-
OpupaTta (45 apepikavikd kar 12 Bpetavika ota 100), OpwG
a€loonueiwTo €ival oTI p@avilovTal Kal opIcPEVA YIanwVEL -
Ka MavenioThpia nou €ixav noAU xapnAdTepeg kataTdfelg
oTNV TAKTIKNA AioTa Twv «TAiug», aAAa@ kal naveniotnyia, o-
nwg To Aopovooo®p TnG MoOoXag, Ta onoia €iTe dev UNAPXOUV
Kav OTIC TAKTIKEC KATATAEEIC f oupnepiAauBavovTal noAu
XapnAd. Feppavia, EABetia, OAAavdia kar Zoundia cupnAn-
PWVOUV TIG EUPWNAIKEG XWPEC PE MEPICCOTEPEG OIAKPITEIC,
eV EKNANEN npokaAei n katwTepn B€on TnG FaAAiag.

XQPIZ EAAHNIKH MAPOYZIA. >Tn AioTa Twv Mo @nyi-
OMEVWV MAvenoTnHiwV Tou KOopou dev undpxel EAANVIKO.
Ta Teleutaia xpovia NAVTWG KUKAOPOPOUV dekdABEG KATATA-
Eeic navenioTnuiwv ano diagopoug gopeic (n.x. Maveniorn-
MIO Zaykdang) kal pEoa evnPEPWONG OTIG OMOIEG XPNOIKOMNOI-
oUvTal d1aPOpPETIKA KPITRPId. 'ETOI 0 AAAEC Ta EAANVIKA na-
VEMNIOTAMIA €U@avifovTal o€ OXETIKA KAAEG BECEIG, ONWG O€
auTrv Tou QS World University Rankings - dnou 1o MoAuTe-
XVveio Tng ABrivag kaTteTayn nepuol otnv 114" kaAuTepn B€on
TOU KOOMOU OTOV TOMEA TNG Mnxavikng kar TexvoAoyiag kai

OUVOAIKA 5 eAAnVIKG navenioTrApia ATav otn Aiota Twv 500
KaAUTEPWYV TOU KOOHOU — Kal o€ AAAeG dev nepiAapfavovral.

AgiTe TNV NANpPN kaTdTaén:
http://www.timeshighereducation.co.uk/world-
universityrankings/2010-2011/reputation- rankings.html

Ta 50 nio pnuIcHEva
NAavenicTNHIAO TOU KOGHOU

o npnnns apBuds Siver i m:lyxﬂufuﬂ xardrafn ﬂmra ms ‘pnpru rous om Sbaoxakio ko mv fpcuva,
a Searepos [amv nopévBean) mv noyxdop prepoaval e v oA 1.3 anpeiwy ray aTimess

(1) Harvard University US
(3] Maossachusetts Institute of Technology US
(& Uniwr:nly oi Cumbndge UK
(8 ley US
Slanimd Unlvor.\lly us
(8] Univarsity of Oxford UK
[5) Princeton University US
[28] University of Tokya Japan
[10] Yale University US
10 (2] Califomia Institute of Technology US
11 (9] Imperial College London UK
12 (11] University of Californio, Los Angeles US

E-1 RE- AT RANS
=

Duroypapia and 1o Combridge

13 [15) University of Michigan US Ol XQPEZ
14 (13] Johns Hopkins University US ME TA MEPIZZOTEPA
15 (12) University of Chicage US NANEFIETHMIA

16 (14] Carmell University US

17 (17) University of Toronte Canada
18 [57] Kyoto University Jopan

19 (22) University College London UK
19 [56) University of Massachuselts US

LTH AZTATON 100
Mo @®HMIZMENON

Apcor [T 45

21 [33) University of lllinois, Urbana-Champaign US -
22 [19) University of Pennsylvania US Bperovia [N 12
;2 [IS} Columbl: Unllveully U:‘ — lanwvio [l §

15) Swiss Federal Institute of Technology, =

Zurich Switzedand % Kavozas [ 4

25 (43) University of Wl's:';)nsin us Avotpohic [l 4
26 (23) University of Washington US -
27 (34) National University of 5i e Singap [epiyic 4
28 [20] Camegie Mellon Unlversuly Us Onraviia [l 4
29 (35] McGill University Conada Erperio [ 3
30 [32] University of California, San Diege US -
31 (30] University of British Calumbia Canada Zoundia |l 3
n [ Urﬂvnrsiky of Texas at Austin US
33 | M State University Russia

4 | Un!vemly of California, San Francisco US
35 (58] Tsinghua University China

36 (24) Duke University US

37 (86) London School of Economics UK

38 (54) University of Californio, Davis US

39 (27] Georgia Institute of Technology US

40 [25) Morhwestern Univarsity US

41 (30] University of Morth Carolina US
42 [21] University of Hong Kong Hong Kong
843 (37] Peking University China

44 [52] Universily of Minnesota US
45
a5
47

[40] University of Edinburgh UK
[36] University of Melbourne Australi
[106) Purdue University US
48 (61) Ludwig Maximilian University
of Munich Garmany
49 (151) Dalft University
of Technology Metherlands
30 (130] Osake University Japan

Kai oms Sue
morardEes undproun
oxohés nou

xoradopfdvouy
mv ifia Bgon

(Nikog MacTopag / TA NEA On-line, Mapaokeur) 11 MapTiou
2011)

3 EAAnvika NavenioTApia ota 100 kaAUTepal

Tpia eAAnvikd navenioTAuia, oe Aiota pe Ta 100 kaAuTtepa
TOoU kOOWou, dev eival acxnua. Ta eAAnvikd navenioThpia
BpiokovTal oTa €kaToO Kopugpaia NAvemioTAKIA TOU KOOHOU,
000V aPopd TIG €I0IKOTNTEG TWV MnxavoAdywv Mnxavikwv,
MoAITIK®V Mnxavik®v kal HAEKTpoAOywv Mnxavikwv, cUp-
pwva Je Ta anoteAéopata Tng ETaipeiagc Quacquareli Sy-
monds nou 1dIkeUETAl OTIG KATATAEEIC Twv MavenioThpiwy
o€ naykoopio gninedo.

EMN

To EBvIkO MeTooBIo MoAuTexveio gival To HOVO EAANVIKO Na-
VEMIOTAMIO MOU TONoBEeTeiTAl TOGO WNAA Kal OTIG TPEIG €101-
KOTNTEC.
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To ApioToTéAcio MavenioThpio Oeooalovikng (A.M.0.) kaTte-
X€l TNV 199 B€0n naykoopiwg ota nedia Twv MOAUTEXVIK®OV
EnioTnu®v kar TG NMANpo@opIkAc pe To TuApa MoAITIKoV
Mnxavikwv oTtn 8gon petafl 51 - 100. InueiwTEoV OTI TO
A.M.0. w¢ idpupa kata To napeABov £rog 2009 - 2010 Bpi-
okOTav PETAEU Twv B€oswv 401 — 450.

MavenioTApio KpRTng

KaBoAou aoxnua! To XeIpOTEPO NAVTWG, €ival NwWG OAoI YVW-
pifoupE, NWG £xouv duvaToTNTEG va GTACOUV Kal nio WnAad,
woTdOO0 yia Toug yvwaoTtoUg Adyoug (Kal TIC OUVBNKEG nou
€NIkpAToUV PECA OTA NAVEMIOTAMIA, €ITE AOYW TWV XAUNAWV
endoTnoewy, €ite Adyw TnG ana&iwong nou £XoUpe NPOKa-
AEael o1 D101 01 POITNTEG) Ta NePIopifoupE!

http://www.topuniversities.com/university-rankings

(ZuvtakTng: G_Lindermann_20 ¢ AvapTi@nke oTig 9 AnpiAi-

ou, 2011)
To MavenioThuio TG KpATNG NPoKpiveTal w¢ €va anod Ta Ka-
AUTepa yia MnxavoAdyoug Mnxavikoug.

Civil & Structural Engineering Rankings 2011

Massachusetts Institute of Technology (MIT) United States 100.0

2 Stanford University United States 86.3 73.9 56.3 76.6
3 University of Cambridge United Kingdom 80.4 93.8 28.7 74.1
4 University of California, Berkeley (UCB) United States 87.7 64.4 38.8 70.9
5 Imperial College London United Kingdom 81.1 65.7 40.1 68.3
6 University of Oxford United Kingdom 60.3 94.1 20.1 62.4
7 National University of Singapore (NUS) Singapore 70.7 57.4 43.0 61.2
8 The University of Tokyo Japan 79.8 44.6 31.7 59.6
9 California Institute of Technology (Caltech) United States 70.3 43.8 54.2 59.1l
10 ETH Zurich (Swiss Federal Institute of Technology) Switzerland 64.1 49.9 307 54.0

51-100 National Technical University of Athens Greece 27.9 33.2 56.3

51-100 Aristotle University of Thessaloniki Greece 23.9 22.0 40.0

101-150 University of Patras Greece 17.3 23.3 36:3

International Faculty Index

International reputation is an undeniable component of today's world class universities. How better to evaluate that than to
assess the proportion of international students and faculty who are attracted to that institution. Representing 5% each in this
evaluation, the international students score and international faculty score are calculated based on those proportions.

Academic Reputation Index

The Academic Reputation Index is the centrepiece of the QS World University Rankings® carrying a weighting of 40%. It is an
approach to international university evaluation that QS pioneered in 2004 and is the component that attracts the greatest
interest and scrutiny. In concert with the Employer Reputation Index it is the aspect which sets this ranking most clearly apart
from any other.

Employer Reputation Index

The Employer Reputation component is unique amongst current international evaluations in taking into consideration the
important component of employability. The majority of undergraduate students leave university in search of employment after
their first degree, making the reputation of their university amongst employers a crucial consideration.

Mnopei Ta noAuTexveia Kal ol MOAUTEXVIKEG OXOAEG HaAG va
HNV €upiokovTal ota 50 nNpwTa TNG NAykOouIag KaTaTtagng
oTn ouvoAikf a&loAdynaon Toug, OPWG N €PEUVNTIKA OOUAEIG
nou napdyouv &enepva kai Ta NpwTa TwV NpwTwv!!! H Zxo-
AN MoAImikwv Mnxavikowv Tou EMIM katatacosTal oTig KaAu-
Tepeg OOOV APopd oTa citations (avagopeg o€ epyaocieg ano
aAloug epeuvnTEG). AAMAG Kal ol TOAUTEXVIKEG ZXOAEG TOu

TA NEA THZ EEEEI'M - Ap. 37 — AMNPIAIOZ 2011

ANO kal Tou MavenioTnuiou MNaTtpwv dev NAve niow. To yiaTi
NEPTOUPE XAUNAA OTn OUVOAIKN KaTaTagn ogeileTal ag’ e-
vOG JEV OTOUG YVWOTOUG 0o OAOUG AOYoug (nou avagepovTal
oTo nponapatebev apBpo), ap’ eTépou de oTO OTI dev €ipa-
ote kaBdAou kaloi oTnv dla@Auion Tou KaAoU MpoidvTog
nou napdayoupe. Kpipa...
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NMPOZKAHZEIZ IN' IA
2YMMETOXH 2zE
EPEYNHTIKA
NMPOrPAMMATA

GEM REQUEST FOR PROPOSALS: SITE EFFECTS

Posting date: April/May 2011

Submission deadline: May/June 2011
Expected decision: August/September 2011
Target budget range: 450,000 Euros
Timescale: 24 months

GEM is supported by international institutions, countries
and corporations who have come together to establish uni-
form and open standards to calculate and communicate
earthquake risk worldwide. GEM is developing an open-
source engine, OpenQuake, that will allow all stakeholders
around the globe to calculate seismic risk, including the
consequences of earthquakes on society and the economy,
measured over space and time. The Global Components
datasets that GEM is gathering (e.g, active faults, earth-
quakes, building inventories and building vulnerabilities)
are essential input components of the GEM risk models, and
will be widely used by other scientists.

A major source of variability in seismic shaking arises from
site effects, including sedimentary basins, river valleys or
deltas, topographic ridges, and lithologic contrasts associ-
ated with faults, valleys, and contrasting tectonic terrains.

Currently, methods to incorporate site amplification on a
global or national scale include topographic slope from
Shuttle Radar Topography Mission (SRTM) data (e.g., Allen
& Wald, USGS Open-File Rep., 2007); soil or geologic map
data (Wills et al, BSSA 2000 & BSSA 2006 for California;
OneGeology for the world, www.onegeology.org); VS30
data where available (Castellaro et al., SRL, 2008); or H/V
(horizontal over vertical seismic velocity) measurements to
infer the fundamental period of the soil formation (e.g.,
Rodriguez & Midorikawa, Earthquake Engin. & Struct. Dyn.,
2001).

GEM has funded international consortia to develop ground
motion prediction equations (GMPEs) for a representative
suite of tectonic settings, and to gather and interpret mac-
roseismic intensity observations (the perceived effects of
shaking and damage) associated with historical earth-
quakes, for which most of the data come from populated
basins. The successful Site Effects Global Components con-
sortium would be expected to interact with both groups to
insure that the furnished global site amplification estimation
method can be used with GEM’s ground motion prediction
equations, is consistent with instrumental and intensity
observations, and can be integrated with local data such as
urban microzonation studies and shear wave velocity
measurements in the uppermost 30 m (VS30).

Specific tasks and deliverables expected for this project
include:

TO. Create a comprehensive database schema to store the
information necessary to describe, characterize or infer the
local site response (e.g. superficial geology, empirical am-
plification functions, numerically-computed amplification
functions, compressional and shear waves velocity profiles,
topography). The database should be designed in a way

that will allow unequivocal storage of the information and
continuous integration with new data.

T1. Populate the database schema defined in TO with glob-
ally available information (the data used for at least 20
microzonation studies of major cities should be included).

T2. Using the database created in T1, construct a global
default model of amplitude-dependent site amplification
functions for different intensity measures used in the GEM-
supported GMPE’s. The model must have at least 0.01° x
0.01° resolution at the equator (i.e. ~1 x 1 km), and must
be based on a well-documented explanation of methods
and calibrations (the Shuttle Radar Topography Mission
(SRTM) digital elevation model has 90 m or ~0.001° spatial
resolution). The creation of this initial model should be co-
ordinated with Task 6 of the GMPE Project, '‘Design the
specifications to compile a global database of soil classifica-
tion.” Note that the model developed within this task must
be adopted in PSHA calculations and thus integrate with
state-of-the-art GMPE’s and PSHA methodologies.

T3. Using the database created in T1, consider topographic
amplification along ridges or promontories and develop
ways to capture this using SRTM or geologic map data.
Note here as well that the model developed within this task
must be adopted in PSHA calculations and thus integrate
with state with state of the art GMPEs and PSHA method-
ologies.

T4. Identify urban sites (such as Mexico City, Quito) that
are ill-served by this or other site amplification proxies be-
cause of extremely soft soils or the presence of unusually
deep basins, and propose alternatives where feasible.

T5. Build a guidebook for scientists and engineers in GEM's
regional programs on how to contribute data to the data-
base (T0), how to combine local, national, regional and
global amplification models eventually obtainable, and how
to, update T2 and T3 models when new information will be
available.

http: lobalquakemodel.or
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NMPOKHPY=EIz
BPABEIQN KAI
AIATQNIZMQN I' TA
FEEQTEXNIKOY2
MHXANIKOYZ

AMERICAN SOCIETY

ASC OF CIVIL ENGINEERS

Ralph B. Peck Award

This award was established in 1999 by the Geo-Institute of
the Society in honor of Ralph B. Peck, Hon.M.ASCE. Funds
to support this award were donated by ASFE: Professional
Firms Practicing in the Geosciences.

I. The Ralph B. Peck Award is presented for outstanding
contributions to the geotechnical engineering profes-
sion through the publication of a thoughtful, carefully
researched case history or histories, or the publication
of recommended practices or design methodologies
based on the evaluation of case histories.

II. The award will be given no more often than once a
year either to a single author or to two or more
collaborating authors for the publication of a case hi-
story or histories, or methodologies and recommended
practices based on case histories, that provide valuable
insights into the geotechnical aspects of constructed
facilities. The award may be given for a single paper or
for two or more papers written by the same author(s).
The published work must involve the evaluation of
subsurface conditions pertaining to the performance of
constructed works, with appropriate analysis, descrip-
tion of project design, and recommendations for im-
proved future design and construction practices. The
relevant paper or papers will be cited during the pre-
sentation of the award.

III. Emphasis will be placed on a peer-reviewed paper or
papers published in an appropriate journal and/or in
conference proceedings within an approximate five-
year period before the award decision.

IV. The award recipient or recipients will be invited to
deliver the Peck Lecture describing he lessons learned
from the relevant case history or histories at a location
chosen by the Board of Governors of the Geo-Institute.
The lecture will be given no later than one year after
its announcement.

V. The award will be given without regard for Society
membership or nationality.

VI. The selection of the Award recipient will be made by
the Board of Governors of the Geo-Institute of ASCE
from a list of three nominees to be provided by the
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Award Committee of the Geo-Institute of ASCE. Final
approval shall be the responsibility of the ASCE Execu-
tive Committee. Nominations will be considered from
any society with members engaged in the practice of
geotechnical engineering.

VII. The award consists of a gold-plated medal and cash
prize determined annually by, and subject to, the ap-
proval of the Executive Committee of the ASCE Board
of Direction, based on the income from the award en-
dowment. The lead author shall receive the medal and
cash prize. All other authors shall receive only a certifi-
cate.

To nominate, submit the following:

e A cover letter, signed by the nominator
e  An Official Award Nomination form
e  One copy of the paper

Electronic submissions are encouraged to awards@asce.org
by June 1. Paper submissions are also accepted, in which
case one copy of the complete nomination package should
be received by the Honors and Awards Program at the
ASCE headquarters: 1801 Alexander Bell Drive, Reston, VA
20191-4400.

(G248 -0

ISRM

International Society for Rock Mechanics
ROCHA MEDAL 2013

H ISRM pag €0TeIAE TV NApAkaTw npoknpuén yia To ROCHA
MEDAL 2013. Znuelwvoule OTI 0 OeUTEPOG ANOdEKTNG TOU
peTaAAiou, and TOTE nou BeonioTnke (1983), ival o kabn-
ynTAG Texvikng MewAoyiag kar Bpaxopnxavikng tng MoAu-
TEXVIKNG =XOANG Tou ApioToTeAgiou MavenioTnuiou Oesooa-
Aovikng ZTaupog MnavTng.

Since 1982 a bronze medal and a cash prize have been
awarded annually by the ISRM for an outstanding doctoral
thesis in rock mechanics or rock engineering, to honour the
memory of Past President Manuel Rocha while stimulating
young researchers.

In addition to the Rocha Medal award to the winning sub-
mission, one or two runner-up certificates may also be
awarded.

An invitation is now extended to the rock mechanics com-
munity for nominations for the Rocha Medal 2013.

Full details on the Rocha Medal are provided in ISRM By-law
No. 7.

The nomination must reach the ISRM Secretary General by
31 December 2011.

All relevant information can be obtained from the ISRM
website, at http://www.isrm.net.
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ISRM

ISRM 50th Anniversary Young Members’ Slide Show
Competition
“The Future Directions for Engineering Rock
Mechanics"
Deadline is 30 June 2011

In October 2011, the International Society for Rock Me-
chanics will begin the celebrations to commemorate its 50th
anniversary; these celebrations will include a number of
special events and initiatives.

One of the initiatives consists of a competition open to
Young Members of the ISRM to present their vision of “The
Future Directions for Engineering Rock Mechanics”. Candi-
dates are asked to prepare a fully explanatory PowerPoint
slide show explaining, illustrating and justifying their ideas.

The winner will be invited to present the slide show at the
Second ISRM International Young Scholars' Symposium on
Rock Mechanics, which will take place in Beijing, China, on
14-16 October 2011, i.e. immediately preceding the 12th
ISRM International Congress also being held in Beijing. In
addition, the winning slide show will be announced and
published on the ISRM website. The winner will also be
formally acknowledged with a certificate during the ISRM
Congress.

It is anticipated that the winner will be granted a financial
contribution to the air travel costs (if necessary) plus free
registration and inexpensive accommodation at both the
Young Scholars’ Symposium on Rock Mechanics and the
ISRM Congress in Beijing.

The ISRM invites all its members who are aged 35 years or
less during 2011 to submit a PowerPoint slide show on their
vision of “The Future Directions for Engineering Rock Me-
chanics”. The slide show must be presented in English, and
consist of exactly 40 slides and shall be submitted to the
ISRM Secretariat (secretariat.isrm@Inec.pt) not later
than 30 June 2011.
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ZeAida 19



ANAZKOIMHzH
FEQTEXNIKQN
EKAHAQZEQN

5° AIEOVEG ZUVEDpPIO
FemTEXVIKNG ZEICHIKNG MNXavikng
10-13 Iavouapiou 2011, ZavTiayko, XIAR

To AigBvég SuvedpIO TeEWTEXVIKNG ZEIOPIKAG Mnxavikng die-
EdyeTal kABe TEooEpa XpoVIa KAl ANOTEAEI TNV ONUAVTIKOTE-
pn €nioTnUOVIKA €kdNAwaon Tng Texvikng EmTponng TC203
(Earthquake Geotechnical Engineering and Associated
Problems) Tng ISSMGE.

Delegates of 5ICEGE - January 10-13, 2011, Santiago-Chile

MeTd and Tnv Oeooalovikn (4ICEGE, 2007) To 5° Algbveg
Juvedplo MewTEXVIKAG Ze€IopIKAG Mnxavikng dlopyavwBnke
0TO ZavTiayko TNG XIAAG and tnv TC203 Tng Aigbvolg ETal-
piag Edagopnxavikng kai FewTexvikng Mnxavikng (ISSMGE),
Tnv TewTtexvikn Etaipeia Tng XIARG (Chilean Geotechnical
Society) kal To Turpa MoAITik®v Mnxavikwv Tou MNavenio-
Tnuiou Tng XiIAng (Civil Engineering Department Chile’s
University (www.5icege.cl). ZTig diapopeg enmiTponng diop-
yavwong Tou cuvedpiou cuppeTeixav o kabnyntng K. Mimi-
Aakng (npoedpog Tou 4°Y Zuvedpiou ICEGE nou npayparo-
noinénke atnv Oscoalovikn Tov IoUvio Tou 2007, kal npo-
€dpog Tng TC203 yia To Xpovikd diaotnua 2010-2013), o
kabnyntng I. Mkalérag kar ol kadnyntég A. Mneokog, M.
NTakouAag, N. Makprg kai . MuAwvakng.

H npookekAnpévn opiAia npog TipAv Tou kabnyntn K. Ishi-
hara (3™ Ishihara Lecture) 346nke an6é Tov kabnynTr Tou
Rensselaer Polytechnic University Institute (USA), ka®nynTtn
Ricardo Dobry pe 6¢upa: “An Investigation into Why Lique-
faction Charts Work: A Necessary Step Toward Intergrading
the State of the Art and Practice”.

STO OUVEDPIO CUPMETEIXaV NAéov Twv 400 ouvedpwy and 35
XWPEG Kal HETAEU auTwv Ta peAn pag: K. MmAdakng, . Mka-
Cétag, A. AvaoTaoiadng, ®. MFehaywtn kail I. KoupkoUANRG.
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Opening ceremony of the 5ICEGE in Santiago, Chile. From
left: Prof. R.Verdugo (Chairman of 5ICEGE), Prof. J-L Bri-
aud (President of ISSMGE), Prof. Roberto Terzariol (Vice-
President of South America) and Prof. K. Pitilakis (Chairman
of TC203)

SuvoAika 210 spyacisg oupnepIAfPONKav oTa NPakTIKa Tou
ouvedpiou PeTa&U Twv onoiwv kai 19 dpBpa (oxedov To
10% !) peAwv Tng EEEMM. SuykekpigEéva mnapouaiaornkav
Kal oupnepieAN@Onoav aTa npakTikd ol €ENG pyaaieg:

MpookekKANUEVEC OUINIEC :

e George Gazetas, Seismic Design and Analysis of Buried
Structures, State-of-the Art Lecture

e Kyriazis Pitilakis, Seismic Risk Assessment and Manage-
ment of Lifelines, Utilities and Infrastructures, Theme
Lecture.

Epvaoiec ora MpakTikd Twv Suvedpiou (kKAtd aA@apnrikn

oglpd) :

e Anastasiadis A., K. Pitilakis, K. Senetakis, A. Souli, Dy-
namic Response of Sandy and Gravelly Soils: Effect of
Grain Size Characteristics on G-y-D Curves.

e Avgerinos V., S. Kontoe Seismic Design of Circular Tun-
nels: Numerical Validation of Closed Formed Solutions.

e Drosos V., N. Gerolymos, G. Gazetas Seismic Response of
Bridge Pile-Columns.

merard
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Opening ceremony of the 5ICEGE in Santiago, Chile. Prof.
Kyriazis Pitilakis (Chairman of TC203)
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Opening Ceremony of 5ICEGE - President of ISSMGE Pro-
fessor Jean-Louis Briaud.

e Fotopoulou S., K. Pitilakis, C. Anagnostopoulos Vulner-
ability Assessment of RC Buildings Due To Earthquake
Induced Slow Moving Slides.

e Gelagoti F., R. Kourkoulis, I. Anastasopoulos, G. Gazetas,
Effect of Soil Non-Linearity on the Seismic Response of a
Very Soft Alluvial Valley.

e Giannakos S., N. Gerolymos, G. Gazetas, On the Lateral
Response of Piles: Numerical Analysis Against Centrifuge
Experiments.

e Kakderi K. G., K. D. Pitilakis, Seismic Performance and
Reliability of Port Facilities — The Case of Thessaloniki
(Greece).

e Kloukinas P., G. Mylonakis Rankine Solution for Seismic
Earth Pressures on L-Shaped Retaining Walls.

e Kountouzis P., C. Stamatopoulos, G. Milonakis Evaluation
of The Seismic Motion, of The Liquefaction Susceptibility
And Their Consequences In Valimitika, Greece, as a Re-
sult of the Aegion Earthquake of 1995.

e Kourkoulis R., F. Gelagoti, I.Anastasopoulos, G. Gazetas,
Stabilization of Seismically Unstable Slopes Using Piles:
Parametric Analysis.

e Ktenidou 0.-]., F. J. Chavezgarcia, D. Raptakis, K. Piti-
lakis, Numerical Investigation of Site Effects at Aegion,
Greece.

e Papadimitriou A., Topographic Aggravation of the Peak
Seismic Acceleration near Two Dimensional Hills and
Slopes.

3" Ishihara Lecture by Prof. Ricardo Dobry.

e Senetakis K., A. Anastasiadis, K. Pitilakis, Experimental
Investigation of the Dynamic Properties of Granular
Soil/Rubber Mixtures Using a Resonant Column Device.

e Stamatopoulos C., The Liquefaction Strength of Silty
Sands In Terms of The State Parameter.

e Tasiopoulou P., N. Gerolymos, G. Gazetas, Piles in Lateral
Spreading: A Simple Method versus Centrifuge Experi-
ments.

e Valsamis A., G. Bouckovalas, Y. Chaloulos Simplified De-
sign of Single Piles under Liquefaction Induced Lateral
Srpeading.

e Zania V., Y. Tsompanakis, N. Psarropoulos, Seismic Dis-
tress and Protection of Flexible Membrane Liners of Solid
Waste Landfills.

Ta nAApn Keigeva TwV €pyaciov UNApYXoUV avapTnuéva aTov
JIKTUAKO TOMO TOU ouvedpiou.

From left: Prof. Roberto Terzariol (Vice-President of South
America), Prof. R.Verdugo (Chairman of 5ICEGE, Chile),
Prof. K.Pitilakis (Chairman of TC203, Greece), Prof. R. Do-
bry (USA), Prof. J-L Biaud (President of ISSMGE, USA),
Prof. K.Ishihara (Japan), Prof. I.Idriss (USA), Prof. S.P Pinto
(Portugal), Prof. T.Kokusho (past Chairman of TC4).

TC203 - Meeting in Santiago, Chile

Kata Tn didpkeia Tou ouvedpiou MpayupaTonoindnke n ou-
vedpiaon Tng smiTponig TC203 Tng ISSMGE pe Tnv veéa olv-
Begon Tng, napoucdia Tou npoédpou TNG ISSMGE kabnynTn
Jean-Louis Briaud. Ta péAn tng EEEEMM nou GUMMETEXOUV
otnv emitponn €ivar : K. MTIAdkng (npdedpog), . Mnouko-
BaAag (core member), . Mkalérag, . ABavaconouAog, A.
MNanadnuntpiou kar A. Avaocraciadng (MFpappartéag). =n
ouvedpiaon oulnTibnkav kalr anogacioTnkav ol Bacikoi a-
Eoveg Kkal ol dpacTnpIOTNTEG TNG EMITPOMNG YIA TO XPOVIKO
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diaoTnua 2010-2013, o1 onoieg 6a avapTnBoUv cUVTOMA OTO
10ToTONO TNG ISSMGE (TC203).

To enopevo, AlEBVEG SUVEDPIO MEWTEXVIKNAG ZEIOWIKAG Mnxa-
VIKAG, 6ICEGE, 8a npayuartonoinBsi Tov ZenTéuPpio ToUu
2015 ortnv ndAn Christchurch Tng Néa ZnAavdiag nou duo-
TUXWC €NAAYEl Kal NAAl and 1oxupodTaTo OSIOPO, O OMoiog
MAAIoTa NPOoKAAEds auTr TNV Qopa NoAU HEYAAEC ANWAEIEG
(http://www.eltam.gr/index.php/el/scimat/cat view/45-
scimat/48--- ).

Chairman of the 5ICEGE (right: Prof. R.Verdugo) receives
the symbol of ICEGE from Chairman of 4ICEGE and TC203
Prof. K. Pitilakis (left).

Eniong, anogacioTnkav ol NapakaTw MPOCEXEIC EMIOTNMOVI-
KEC EKONAWOEIC:

e “International Conference on Earthquake Geotechnical
Engineering from Case History to Practice — In Honor of
Professor Kenji Ishihara”, nou 6a die€axBei Tov Iavoudpio
Tou 2012 oTnv noAn Luxor Tng AlyunTou.

e “Second International Conference on Performance-Based
Design in Earthquake Geotechnical Engineering”, nou 6a
diegaxOei Tov Mdio Tou 2012 gtnv ndAn Taormina Tng ITa-
Aiag.

deBpouapiog 2011

Kupialng MimAakng, MNpoéedpog Tng TC203
AvaoTaoiog AvaoTaaoiadng, Mevikdg MpappaTéag Tng TC203

o3 D
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FENIKH ZYNEAEYZH KAI APXAIPEZIEZ
EAAHNIKHZ ENITPOMHZ
ZHPAITQN KAI YNOreIiQN EPrQnN

H levikn Zuvéleuon kal Tng EEZYE d1e€nxbn tTnv Asutépa,
28 MapTiou 2011 oTnVv aibouca TeAeTwv Tou EMI, KTipio Al-
oiknong, otnv MoAuTexvelounoAn Zwypdapou.

Ta B€uarta Tng Mevikng SuvéAeuong ATav :

1.ExAoyn Mpo€dpou Tng I'.Z.

2. AnoAoyIonoG NeENpayPéVwyY Tou angpyxopevou A.S.

3. OIKOVOMIKOG anoAoyIouog

4.Eionynon E&eAeykTikng EmTponng

5.TonoBeTnoeIg — AleukpIvioelg — MNMapouciacn Ynown@ioTn-
TV

6. Wneopopia eni TwV ANOAOYICH®V

7.E@opeuTikny EmiTponn yia Tn dieveépyeia ApXaipeIV

8. Apxalpeaiec yia TRV €kAoyn véou A.S.

Kata Tic d1e€axBeiosg apxalpsoieg, OTIC unown@Iol yia To
AloiknTIkO SupBoUAio TnGg EEZYE RTav ol :

AyyioTaAng Mewpylog, MewAdyog

MNouTa MnATpa Napaokeur), MeT. Mnxavikog
Oavonoulog Iwavvng, Ap MoA. Mnxavikog
NoukdTtog NéoTwp, MoA. Mnxavikog .
Mnakoylavvng Iwavvng, Met. Mnxavikog
MnoucouAag NikoAaog, MoA. Mnxavikog MSc
NTouviag Mewpyiog, Ap MoA. Mnxavikog
Panténoulog ZTalupog, MoA. Mnxavikdg

. Tlapolxn Zoia, Ap M’ewAoyog

10. ToipouTidng Mewpyiog, Ap FewAoyog

11. ®opTtoakng NéTpog, MoA. Mnxavikog MSc

OCRENOUEWN =

kal yia Tnv Eidikn EEgAeykTikn EniTponn ol :

lewpyiou AnuATPIOG
KadiAng NikoAaog
Mnapodkng SwTAPIOG
NikoAdou AnpATpIOG

A WNBE

Kal eEeAéynoav, kaTd ocipd eniTuxiag, ol NapakdaTtw yia To
A101kNTIKO ZUPBOUAIO &

NTouvIag Mewpyiog
MouTa MATpa MNapaokeun
Mnakoyiavvng Iwavvng
©avonoulog Iwdvvng
®opTodakng MéTpog
AyyioTaAng l'ewpyiog
PantonouAog ZTaupog

Nounhkwne

pE avanAnpwuaTikolg Toug :

1. ToipouTidn Mewpylo
2. MnouUoouAa NikdAao

MNa Tnv Eidikn E&eAeykTikn EniTponn eEgAéynoav ol :
1. Tewpyiou AnuATPIOG

2. KaCiAng NikdAaog

3. NikoAdou AnunTpIog

KaTtd Tnv npwTn ouvedpiaon To veoekAeyEv AIOIKNTIKO SUp-
BoUAIO oUVEDTABN 0 OWHA WG AKOAOUBWG:
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MNpdedpog
AvTINPOEdPOC

: Mnakoyiavvng Iwavvng
: NTouvidg Mewpylog

Ipapparéag : MoUTa MATpa Mapaokeun
Tapiag : PantonouAog =Taupog
Ekd6TNG : ®opTodakng NETpog

MéEAN : ®@avonoulog Iwdavvng

AyyioTaAng MFewpylog

o3 D

EEM®
GCOLD

FENIKH ZYNEAEYZH
EAAHNIKHZ ENITPOMHZ MEFAAQN ®PArMATQN

>T1¢ 29.03.2011 npayparonolf®nke Je CUPKETOXN NAvw anod
50 pehwv Tng n €tnola Fevikn Suvéheuon (.2.) TG EAAnvI-
KNG EmTponng MeydAwv ®payudtwv. ©€uata Tng .2, ATav
n €ykpion Tou AloiknTikoU Kal O1kovopikoU ArnoAoyiopoU Tou
2010 kai Tou MpounoAoyiopol Tou 2011 KAl n evnuEPWON
TWV PeAwV yia diagopa TpExovTa BEPaTta kal Npoypapuari-
{OpeveC eKONAWOEIC.

Kata tn IN.Z. T€6nke oc wngopopia Kai eykpiBnke opdpwva
0 AIoIKNTIKOG Kal 0 OIKOVOMIKOG AnoAoyIouog Tou 2010 (e
HUOTIKA wn@ogopia) kabwg kal o MpoUnoAoyiouog Tou
2011. MponynBénke n evnUEPWON TWV PEA®V Yia Ta nenpay-
péva Tou 2010, Ta onoia cuVONTIKA £XOUV WG AKOAOUBWG :

1. MéAn EEMO®
H EEM®, og kaTaypa®r Tng 31-12-2010, éxel :

e 334 TakTIKG PEAN (€€ auTwv unapyouv MNAnpn oToixeia
povo yia Ta 202 peAn) kai

e 8 £kTakTa YEAN, and Ta onoia Ta 5 €ival NIXEIPATEIC N
€TaIpeieg

AnoO Ta TAKTIKA WEAN, £€WG TNV NaApandavw nuepopnvia €xouv
EKNANPWOEI TIGC OIKOVOUIKEG TOUG UMOXPEWOEIG EvavTl TNG
EEM® Ta 85.

2. ApaoTnpioTnTteg EEM® kaTtd 1o €106 2010
2.1 Zuvedpiaoeig A.Z.

Evrtoc Tou 2010 npaypaTtonoin®nkav 9 ouvedpiAoel ToU
A.Z. Tng EEM® (omig 26/01, 10/03, 13/04, 11/05, 15/06,
20/07, 16/09, 14/10 ka1 18/11).

2.2 Néa JéAn

EvToc Tou 2010 gykpibnke kaTtapxnv anod 1o A.3. Tng EEM®
n eyypaen 18 TakTIKWV Kal 5 EKTAKTWV HEAWV (€va €K TWV
onoiwv gival Etaipeia). H I.Z. evékpive opdQwva Ta unown
véa PEAN, KaBwG Kal eMINAEOV 14 TAKTIKA Kdl 3 €KTAKTA VEQ
MEAR, Ta onoia gixav yivel dekTa kartapxnv ano 1o A.3. TG
EEM® evToG Tou 2011.

2.3 78" ETnoia Zuvavrnon ICOLD

O MNpdedpog TG EEMO® OUMUETEIXE, WG EKNPOOWNOG TNG,
otnv 78" ETAoia SuvavTtnon Tng ICOLD oTto Hanoi Tou BieT-
vay, pe danaveg Tng AEH A.E. ZTnv ETnoia Zuvavrnon oup-
JeTeixav eniong Ta pEAN TNG EEM® k.k. ©avonouAog Kal
NTakoUAdag.
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o O Mpoedpog TnG EEM® oupueTeixe oTIG epyaaiec TnG EmiT-
ponng Kataypapng Tou Maykdopiou KataAoyou dpaypa-
Twv (World Register of Dams and Documentation -
WRDD). Mpiv Tnv évapén Twv €pyaciwv €iXxe anooTaAei
aTov Mpoedpo TnG Emitponng Tou WRDD k. Floegl o nAnR-
pNG KATAAOYOG HE TA OTOIXEIQ TOOO TWV EAANVIK®OV @ppay-
MATWV, 000 auTWV Kal YeImovikov Xwpwv (AABavia,
FYROM kal Boovia - EpleyoBivn), KaBwG 0l XWPEG AUTEG
O0EV OUMMETEXOUV HE avTINPOOWNOUG Toug oTnv Emimponn)
Tou WRDD. H EAAGda €xel nAéov NAAPWC EKNANPWOEI TIG
UMNOXPEWOEIG TIG OMnoieg eixe avalaBel angvavti otn WRDD
kata Tnv 77" EtThoia Suvavtnon tng ICOLD oTn Brasilia.

o KaTta Tn dIapKela TWV £pyaAci®V TNG EKTEAECTIKNAG SuvOodou
€YIVE anodekTOG WG HEAOG TNG Texvikng EmTponng B Tng
ICOLD (Seismic Aspects on Dam Design), o k. Ax. lNMana-
dnuNTpPiou, N UNOYWN@IOGTNTA TOU OMOIOU E€iXE UNOCTNPIXTEI
anod tTnv EEM®. Znuepa nAéov n EEMO ouppeTexel pe 3
MEAN TNng oe avTioToixeg Texvikeg Emmponég Tng ICOLD,
Kab1oTwVTAg TNV napouaia TG EPPavecTepn.

2.4 8° Zuvédpio Tou European Club Tng ICOLD

STIg 22 kal 23 ZenTepPpiou 2010 digEnxOn oTo Innsbruck
NG AuoTpiag 1o 8° Zuvedpio Tou European Club Tng ICOLD
pJe Bfua : "Dam safety - Sustainability in a changing
Environment".

To European Club tTng ICOLD €xel ouoTaBei npiv 15 xpovia
Kal 0 auTO CUUMETEXOUV Ol MEPITOOTEPEG EBVIKEG EniTponég
Meyalwv O®paypdtwv Tov Eupwnaikov xwpwv (n EAAGda
dev OUMUETEIXE €wC To 2010). AvTikeipevo Tou Club €ival n
ouvepyacia kal 0 OUVTOVIOHOG Twv EBvikwv Enirponwv, n
£€kdoan TexVviKwv AgATiwV yia BEpata @Paypatwyv PECW TNG
ouoTaong Opddwv Epyaciag kAn. To European Club €xel ndn
npoXwpnosl o€ noAU evdlaPEPoOUTeC dnUooIsUoslC €ni dia-
POpWV BePATWV AIXUAG OTN HEAETN Kal ouPneEPIPopd Gpay-
HATWV (MNOPEITE va NANPOPOPNOEITE OXETIKA EMICKENTOUEVOI
Tov gUVJOeONO: http://cnpgb.inag.pt/IcoldClub/index.htm).

Tig epyacieg Tou Suvedpiou napakoAolBnoav ek HEPOUG TNG
EEM® pe d1ka Toug €E0da Ta pEAN Tou A.Z. Tng EEM® K.
AvaoTacgonouhog, . NTouvidag, A. NikoAdou kabwg kai o
TewC Mpodedpoc N. Moutdpnc. =Ta nAaioia Tou Suvedpiou
napouaciacTnkav 126 epyacieg, NETAEU TwV OMNoIWV KAl auTh
Twv K. Avacracdnoulou, X. Oikovopidn, X. Manaxatlakn
Kal . Zidaxou He TITAO "Securing Watertightness of
Papadia Dam Foundation".

KaTta tn Suvedpiaon Tou Mposdpeiou Tou European Club Tng
ICOLD Tnv TeAeutaia nuépa Tou Zuvedpiou, n EEMO gyive
opOPwva dekTr WG To 21° péAog TnNG. H EEM® eixe unoBalel
unown@IoTNTa yia va KataoTei HEAoGg Tou European Club To
2009.

2.5 ICOLD European Club Workshop on Public Safety
around Dams and Waterways (Chambery, FaAAia,
28-30 Iavouapiou 2010)

STO JUVAVTNON AUTR CUMMETEIXE €K PEPOUC TNG EEMO®, pe
dandveg Tng AEH A.E, To péNoG TnG EEeAeyKTIKNG ENiTponng
K. I. ®@avonoulog. ZTn Zuvavrnon, oTnv onoia CUUHETEIXaV
eknpdéownol and Tnv AuoTpia, FaAAia, Meppavia, NopBnyia,
MopToyaAia, Zoundia kai Mey. Bpetavia, oulntiénkav B¢pa-
Ta dnudaoiag acpaAsiag yupw and Ta gpayuata & udatopé-
para.

H npoogyyion oTo Bpa auTtd noikiAel ano kpaTog o€ KPATOG.
levika OpwWG OAeC ol Xwpeg TNG EE diabéTouv éva vopoBeTn-
HEVO KAVOVIOTIKO MAQiCIO OXETIKO HE TNV ACOPAAEId OTOV
Topéa auTd. Eival xapakTtnpioTikO TEAOG OTI OAoI Ol Kavovio-
poi yia B€paTa dnuoaoiag acpaieiag nponABav peTd ano éva
atuxnua.
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2.6 Ouadeqg Epyaoiag

To €rog 2010 ouvexiotnkav ol Epyaocieg Twv akoAoUBwv
Oupadwv Epyaoiag :

o Kartaptiong Tou KaTtaloyou Twv Meydlwv EAAnVIK®V
®payudtwv (ZuvTtovioTpia : X. Manaxatlakn, PéEAn : E.
Paumiag, M. Taipa)

o Texvikng opoAloyiag gpaypdtwv (ZuvTtovioTpia : 2. Zid-
XOU, WEAN : A. Aaunpdnoulog, N.I. MouTdeng. E. KaAtoa,
A. MioTpika)

o Tpononoinong Tou KataoTaTtikou TG EEM® (SuvTovioTng :
A. Mnevoaoowv, PEAN: K. AvaoTtaconouAog, A. NikoAdou)

o Enegepyaociag Zxediou M.A. AloiknTikng Apxng yia Tnv
aopdAeia Twv Opaypatwv (SuvrtovioTng : A. NikoAdou,
pEAN: K. AvaoTtaoonouAog, N.I. MouTtdpng, . NTouvidg)

EvTdg Tou 2010 cuoTabnkav ol akoAoubeg véeg Opadeg Ep-
yaoiag :

o KpItnpiwv €niIAOYNG OEIOUIK®V JIEYEPCEWV OTO MAdicIo av-
TIOEIOMIKOU oxedlaopol Meyahwv ®paypdtwv otov EAAR-
VIKO Xwpo (ZuvTtovioThg N. KAAuNG, MEAN : A. AvaoTaoid-
ong, A. MNanadnunTpiou, B. Mapyapng kai X. Nandiwdavvo-
u).

o KaBopiopoU Kpitnpiwv €niAoyAg nANUPUP®V oXediaouou
yia ®pdypara (Zuvtoviotng : I. ZTepavakog, peAn : L
KouBonouAog, A. MoTtpika, A. Pauniag)

2.7 IotooeAida EEM® (www.eemf.gr).

SUVEXIOTNKE ava TakTa d1aoTAPATA WE ENIPNEAEIQ TOU PEAOUG
Tou A.Z. Tng EEM® k. ManaxaTtlakn n evnUEPwOn Kai 0 €U-
nAouTIonoG Tng IoTtooeAidag oTo AIadikTuo. ZnUEI®VETAl OTI
BpiokeTalr und ouvTagn oeAida pe Ta Bacika TeXVIKA Xapak-
TAPIOTIKA KAl PWTOYPAPIEC TWV HEYAAWV EAANVIK®OV ppay-
HATOV.

2.8 Npow6Onon oroxwv EEM®

O1 dpaoTnpIOTNTEG Kal ol agToxol TN EEM® napoucidoTnkav
apevog oTta ypageia Tou OAAYK (Opyaviopog 'YOpeuong
AUTIKAG KPATNG) og oTeAéxn Tou Opyaviopou, Kal apeTEPOU
OTOUC (POITNTEG TOU PeTanTuyxiakoU npoypauupartog Eniorn-
MNG kai TexvoAoyiag YdaTikwv Mopwv Tou EMIM, pe oTdxo
TAV NPOCGEAKUON VEWV PEAWV KAl TN OoTEAEXWON TWV Opdadwyv
Epvyaciag Tng EEM®. 'Eyive €niong napouaciacn oToug VeOn-
POOANPOEVTEC Unxavikouc TnG AEH A.E./AYHI.

O Tevikdg Mpapparteag Tng EEM®, ps osipd apBpwv nou €xel
dnuooieuoel oTo AladikTuakd TONO www.capital.gr, unepac-
niferal To poA0 TWV PPaAyhaTwV Kal avTikpoUesl TIG BE0EIg
TOV YVWOTOV avTIndAwv Toug. =Tnv IotooeAida pag, orn
omAn “YTo BhApa Twv ®paypdtwv’ unapxouv oUVIEOWOI
(links) yia Tnv npoongéhaon Twv ApBpwv auTwv.

3. Tpéxouoeg dpaoTnpioTnTeg EEMO
3.1 Opadsq Epyaciag

O1 Ouadeg Tpononoinong KaTtaotaTtikol Tng EEM® agevog
kal EneEepyaciag Zxediou M.A. Al0IknTIKAG ApXAG yia Tnv
acpaieia Twv PpaypdTwV aPeTEPOU NEPATWOAV TIC EPYATi-
€C TOUC Kdl Ta TEAIKA Keiyeva Ba avaptnBoUv cUvTOua OTO
JIKTUAKO TONo TNG EEM® npokeipévou va axoAlaoTouv.

STa nAaigia Tng npoonabsiag yia Tn cuoTtacn Ouadag epya-
oiag yia Tnv napaywyn @iATpwv and Bpauotd aoBeoToAiBikd
UAIKG, éyivav ena@éc e €101koug, 'EAANveg kar E€voug.
Mpokelgévou va unoBonBnbei n npoondbeia, n EEM® aneu-
0UvOnke kal oTic EBVIKEG EnITponéc OAwV TWV XWP®V Mou
ouppeTEXOUV oTnVv ICOLD. Ano TIG ENAMEG AUTEG, OTIG OMOIEG
avtanokpibnkav 5 EBVIKEG EMITPpoONEG, NPOEKUWE OTI N EUNE-
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Ipia oTo B£ua autd eival nepiopiopevn. O1 npoondbeieg yia
Tn oUoTaon Tng Opadacg Epyaciag ouveyilovTal.

3.2 Zx&d10 MN.A. AI0IKNTIKNG APXNG Yia TNV ac@dAsia
TOVv Opayparmv — Huegpida

Me Tnv oAoKANPwWON TWV £pyaci®v ThG Opddag EnsEepyaai-
ag, To Zx&dio M.A. yia Tn ouoTtaon AloiknTIKAG ApXNAG yia TNV
aopaleia Twv dpaypdtwv 6a avaptnBei olvtopa ortnv I-
oTooeAida Tng EEM® kal 8a anooTaAei NAeKTpoVIKA OTA PEAN
pag.

MeTa Tnv oAokAnpwon Tng d1IaTUNwong anoWewv €ni Tou
oxediou (n onoia Ba nepatwBei evTog Tou AnpiAiou), n EEM®
npoypappaTiZel Ta akoAouba :

0 ZUVaVvTNOEIG ME ENIKEPAANRG QOPEWV nou diaxeipifovTal
(Ppaypata kal eVNUEPWON TOUG Yid TO MEPIEXOUEVO TOU
npoTeivopevou M.A.

o Alopydvwon Huepidag oto EMM Tn Aeutépa, 7 Iouviou,
otnv onoia Ba oulnTnOei kal Ba oxoAlaoTei To TEAIKO Kei-
Mevo Tou Zxediou M.A. ZTnv nuepida €Xouv nPookAnBei
Kal 8a OoUPPETAoXOUV €eKMPOCWMOl AIOIKNTIKOV ApX®OV
®payudtwv n avaloywv opydvwv and To €EwTeEPIKO, Ol
onoiol Ba NapoucIAcouV TIC EWMEIPIEC TOUG ano Tn A&l-
TOUpYid TWV ApXWV AUTWV OTIG XWPEG TOUG.

KwvoTavTivog AvaoTaconoulog
MNpoedpog A.5. EEMO

(G240

ExkdnAwon oTn Mvipa Tou ETAYPOY XPIZTOYAA

Tnv Aeutépa 4 AnpioAiou 2011 npayuaTtonoindnke ornv
AiBouca EkdnNAwoewv TNG ZX0ANG MOAITIKwV Mnxavikwv
E.M.M. ekdnAwon otnv WvhApa Tou Staupou XpioToUAa, Ka-
enynTtr E.M.M. ka1 péloug Tng EEEEMM. Katd Tnv didpkeia
TNG €kONAWONG TINABNKE PE umoTpogia, ouvodsuopen anod
XpPNHaTikd €nabAo, and Tnv OIKOyEveld TOU ZTalpou XpIloTo-
UAa, n NpwTN og BaBuoO €NITUXIAC OTIC EICAYWYIKEG EEETACEC
oTnv ZxXoAn MoAiImkwv Mnxavikwv 1o Akadnuaikd ‘Etog 2010
- 2011 kaTtayouevn and Tnv neploxn TnG Kapditoag, yeved-
Alo TOno Tou ZTaUupou XpioToUAa, EAévn — Mapia MauAono-
UAou.

TN OuvEéxela napariBeral guvToun avagopd ot {wn Kal aTo
€pYO0 TOU 2TaUpou XpiagToUAa

O ZTaupog XpioToUAag yevvhBnke otnv Kapditoa oTig 27
NoeuBpiou 1937. 'EAaBe dinAwpa MoAiTikou MnxavikoU and
To EMIM, Tov IoUAIO TOU 1961.

To 1963 dlopiogTnke oTO Ynoupyeio Anpociwv Epywv (A/von
Texvikwv Ynnpeoiwv N. Kapditoag) kal To 1965 TonoBetn-
Bnke MpoioTapevog ‘Epywv oTnv idia A/vaon.

Ano Tov Iavoudpio 1967 £wg Tov IoUAI0 1967, pe unoTpogia
TNG YAAAIKNG KUBEpvnong, napakoAouBnaoe otn FaAAia pera-
nTuxiakd kUkAo onoudwv Edapopunyavikng.

To AeképBplo Tou 1969 TonoBetnBnke AleubuvTng (Nopo-
pnxavikog) orn Aleubuvon Texvikwv Ynnpeoiwv N. Kapdi-
TOAG.

Ano Tov OkTwRpIo 1973 €wg Tov IoUAIO 1975, Ye unoTpoia
Tou IKY eknovnos oto Universite Libre de Bruxelles 3i-
dakTopikn d1aTpIBr Kal Tou anoveundnke o TITAOG Tou 3104-
KTOPOG HNXavikou.
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Tov OkT®RpPIo Tou 1977 eneAéyn AicubuvTng Epeuvmv Eda-
@wv Tou Kévtpou Anuociwv 'Epywv (KEAE), 6nou kai unn-
peTnos péxpl To NoguBpio Tou 1987, onoTe £EeAeyn oTn
ZxoAn MoAiImikwv Mnxavikwv Tou EMI oe B€on enikoupou
kabnynTn.

To 1992 eEeAeyn ortn Babuida Tou avanAnpwTth kadnyntn
Kal unnp€tnoe PExp! To 1999, onoTe kal ouvTaglodoTrnOnkKe,
AOYW TNG aoBEvEIag Tou.

H OnTteia Tou ZTaupou oto KEAE/YMEXQAE onuatoddtnoe
TNV avanTtuén Tng FEwTEXVIKAG MNXAVIKAG OTO XWPO TwV dn-
Hooiwv €pywv. OI AOKVEG NPOONABEIEG TOU YIA TNV MPOCEA-
Kuon VEwv afloAoywv enioTNUOVWY, N opyavwan olUyxpo-
VWV €pyacTnpiwv, ol JdIaKPATIKEG EMICTNHOVIKEG OUVEPYATI-
£¢, N ouvTaén MpoTunwv Texvikwv MpodiaypaPpwyv SOKIN®V
FEWTEXVIKNAG ATAV HEPIKA and Ta emiTelypaTa Tou Ztalpou,
nou XapakTnploav Tnv nNepiodo €KEivn WG «XPUOT €NOXH TOU
KEAE».

MNépav Twv dAAwv oto KEAE oTta nAaioia cuvepyaoiag pe To
LCPC npaypatonoindnke 1kavog apiBPoc €PEUVNTIKWOV KOl-
VOV MpoypappdTtwy and Onou avtAndnkav MoAAEG enioTn-
MOVIKEG dnuOaIEVOEIG.

Tnv nepiodo 1979-1983 JIeTENECE €MIOTNHOVIKOG OoUvVEpPYa-
NG Tou Univ. Libre de Bruxelles. Ynrp&e pélog diebBvwv
ENIOTAMOVIK®V-TEXVIK®OV ENITPON®YV, UNEUBUVOG Yia TNV op-
yavwon ouvedpiwv, kabwg kai npoedpog EMNIGTNHOVIKWV
ouvedPIACEWY TOOO O£ EAANVIKA 000 Kal o 81ebvn ouvEdpia.

To dnNUOCIEUNEVO £pY0 TOU oTn MewTeXVIKN Mnxavikn (62 e-
nICTNHOVIKEG OnUOOCIEUOEIG Kal 17 Keigeva €nioTnHovIKoU
nepIEXoNEVOU) anoTeAel akopn a&idAoyn NNy YVOOEwWV Kal
avagopdag yia Toug VEOUG EPEUVNTEG.

KaTta 1o diaoTnua Tng Bnteiag Tou oTo EMI dielpuve akoun
NePIOCOTEPO TIG ouvepyaaieg pe To LCPC kal Tnv ENPC. ‘ETol
IKavOG apIfUOG DINAWUATIKOV EPYACIMV EKMOVIONKE OE OUV-
epyaaia pe Tnv ENPC. Anod TIC ouvepYaadieg aUTEG NPOEKU WAV
apyoTepa ol CUVONKEG KaBIEpWOEWG Tou AIMAoU AINA®UATOG
TNG Zx0AAC MoAImk®v Mnxavikwv EMIM kal TG avTioToixng
SX0AAG Tou ENPC.

O ZTalpog XpioTouAag NTav &va KaAAiEpynuUEVOG avBpwnog,
ME YEVIKOTEPN Maideia, avAouxo €PEUVNTIKO Nvelud, €pyari-
KOG Kal ouvepydoihog, AUTOKPITIKOG, unooTnpifovrag He
nadog TIG anowelg Tou, aAAd agloAoywvTag navToTe TIG ano-
WeIG Kal 10€€G TwV AAAWV, MOAU ayannTog OTOUG GUVAJEA-
(POUG TOU, aAAG Kal KATAdEKTIKOG TOOO HE TOUG VEOTEPOUG
OUVEPYATEG TOU 000 KAl WE TOUG OMoudaoTeG TnG ZXOANG
MoAITIK®@V Mnxavik®v Tou EMM.

'ETol Ba Tov BupopacTe NAvToTe, OAOI EUEIG MoU €ixape TNV
TUXN va ouvepyaoToUWe padi Tou KAl va EKTIUAOOUME TO
XAapakTApa Tou Kal TRV npoa@opd Tou.

Avdpgac AvayvwaTonoulog — MNwpyog Tolaundog

3

Fewrexvikn AlIadAeEn ornv EMAET

Tnv Acutepa 4 Anpihiou 2011 To péloc Tng EEEEMM kar Tng
ISSMGE / TC301 Preservation of Historic Sites AnunTpng
EyyAéloc napoucdiace, ota nAdiold TwV KOINAWOEWV TNG
ETaipeiag MeAeTng Apxaiag EAANVIKNG TexvoAoyiag, S1dAeEn
ME TITAO «ZXedIAOUOC NEPIMETPIKOU TEIXOUC TNG AKPOMOANG
Twv ABnvav - IoTopikn napouaciacn kal aloAoynaon Pe Baon
OUYXPOVEC YEWTEXVIKEC AVTIAAWEICS.
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70 nAaiolo TnG SIAAEENC, NapouaidodnKe KaT apxnv 10TopI-
KM EMIOKONNGCN TNG KATAOKEUNG TOU MEPIPETPIKOU TEiXoug
NG AkponoAng, and Tn Muknvaikn nepiodo (13° aiwvag
n.X.), TNV KUpiwG KaTtaokeur Tou TeiXxoug KATa Toug kKAaaoi-
KoUG Xpovoug (Bopeio Teixog (OcepioTokAgio) To 479 n.X.,
NoTio kai AvatoAiko Teixog (Kipwvelo apxika, 1o 466 n.X.
kal MepikAgI0 OTN OUVEXEIQ), KABWC Kal TIGC METAYEVEOTEPEC
(EEWTEPIKEG) €NegPPATEIC KATA TOUG MECAIWVIKOUG Kal OBw-
pavikoUG xpovoug). ‘Eylve ouoTnpaTtikl napouciacn Twv
napayovtwv aiAnAenidpacnc kata Tn HEAETN Tou Teixoug
(TeEXvNTEG ENIXWOEIG — dOUIKA UAIKA and puoikoug AiBoug kal
dounon Tou Teixoug wg Toixog BapuTnTac - aoBecToAIBIKO
unoépabppo BepeNinwong HE TIG EKTIHWHEVEG QUOIKEG KAl Hn-
XAVIKEG 1810TNTEC TOUG), KABWG Kal TWV KUPIOTEPWV avan-
TUCOOUEVWVG dpACEWVY, HE 10TOPIKN-Xpovikh didoraon (Ax
OEIONIKEG OpACEIG, NPOCOETA POPTia, EKOKAPES, ENAVEMIX®-
o€Ig kAn). Eniong, €yIive MoOIOTIKN €KTiUNOn Tou oxediaopou
Tou Teixoug BACEl YEWTEXVIK®V KPITAPIWV ONwg, n ouaon Kai
OUMNUKVWON TwV UAIKQV €nixwong, n duvatoTnTa oTpdyyi-
ong Tou TeiXoug Kal TWV ENIXWOEWY, Ol dIAoTACEIG TNG Ka-
Taokeung (AOyog NMAAToug Baong npog avrnoTnpifopevo U-
Wog), Kabwg kal n COEIoHIKA TPpwTOTNTA Tou Teixoug Kkata
neploxeg, BAcel TNG avapevopevng (kavovioTikd katda EC-8)
OEIONIKNAG KivNoNG, ME TN XPNON OXETIKOV EUMEIPIK®OV Kau-
nulwv. Eniong, npotadnke kaTtaAAnAn npooopoiwon Tou
Teixoug yia Tnv npaypatonoinon 2-A kai 3-A avaAUoswv
€AEyXOU Kal oXedlAopoU, n onoia eAEyXONKE UE XapakTnpio-
TIKEGC avadpouec avaAUoEIG aoToXIOV OE EMIAEYHEVEG BECEIG
oTo Bopeio kal oto NoTIo Teixog. MNa Tig avaAloeig xpnaoiyo-
noinbnkav Ta d1aB&oIpa I0TOPIKA Kal apxaloAoyikd oToixeia,
MPOKEIJEVOU va MpocopolwBolv Ta anaitoUpeva d1adoyika
unoAoyIoTIKa oTadia. And TIC avadpopss avaAuaoeic aAAd kal
Tn oUYKpION MWE WETPNOEIC and ouyxpova CUCThHATa evop-
yavng napakoAouBnong, npoékuwe n a&ioniotia TAG NpoTEl-
VOHEVNG npooopoiwong. H npocopoiwon a&lonoinénke yia
TOV KAVOVIOTIKO EAEYXO TOU MEPIYETPIKOU TeiXoug ot OAio-
Onon, avaTponn kal gEpouaa IkavoTnTa Bepelinong, Bacel
TWV OUYXPOVWV KAvoVIOTIK®V npotunwyv EC-7  (OTATIKEG
ouvOnkeg) kal EC-8 (0gIoNIKEG OUVONKEG). AnO TIC avaAUCEIG
dle@avn n Kartapxnv €nAapkela Tou apxaiou oxediaogpou ot
oTaTikéG ouvlnkeg (yia OAO TO TEIXOG), O OEIOHIKEG oUVON-
KeC (yia 1o NOTIO Kal avaTtoAIKO TURAWA Tou TeEiXoug), aAAa
Kal n npoBAnuaTikr andkpion Tou Bdpeiou Teixoug o€ 10YU-
pr OEIOUIKN Kivnon, o cup@wvia eEGAAOU e TIC dIABETINEG
IOTOPIKEG HAPTUPIEG YIA OEIOPIKEG AOTOXiEG. TENOG, TovioBnke
n onuacia TN £daPopnXavikng €MIOTARNG KAaTd Tov £AEYXO
Kal TN MEAETN WVNMEIGKOV OOH®V, WG anapaiTnTo OTOIXEIO
J1ag NAAPOUC Kal anoTEAEONATIKAG JIEMICTNHOVIKAG NPOCEY-
yiong.

O AnunTtpiog EyyA€log yevvnonke oTic 13 Maiou 1963. Ai-
nAwpa MoAimkoU Mnxavikou, E.M.M. (1990). AidakTopikn
AlaTtpiBn oTov Topéa MewTeXVIKNAG TNG =XOANG MOAITIKOV Mn-
Xavikov E.M.M. «@swpnTIKA Kal neipapaTikn diepelivnon TG
OUMMEPIPOPAC ToU £daPIkoU OTOIXEIOU UNO dUVAMIKE POPTI-
on» (2004). Mé&log Tng TC301 Preservation of Historical
Sites Tng International Society for Soil Mechanics and Geo-
technical Engineering.
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NMPOZEXEIZ>
FEQTEXNIKEz
EKAHAQZEIZ

Ma TIg NaAQIOTEPEG KATAXWPNOEIG NEPIOTOTEPEG NANPOPOPI-
€C MNopouv va avalnTnbouv oTa nponyoUpeva TeUXn Tou
«nepI0dIKoU» KAl OTIG NApaTIBENEVEC I0TOTEAIDEG.

BGA

GEOTECHNICAL
ASSOCIATION

One Day Symposium
Recent Advances in Monitoring &
Instrumentation with Emphasis on

Applications to Practical Engineering
5th May 2011, London, U.K.
www.britishgeotech.org.uk

There have been many recent advances in technologies
relevant to monitoring and instrumentations. For example,
much progress has been made in miniaturisation, connec-
tivity, laser monitoring, digital imaging and analysis, data
storage, battery life, computerisation, software develop-
ment, satellite and wireless technology. These have opened
up new opportunities and potential for application to practi-
cal engineering. This free 1-day BGA symposium draws
together knowledgeable contributors while offering the op-
portunity for ample free flowing discussion and contribution
from attendees. The outcome of the workshop will be
summarised as a downloadable file from the BGA website.

Coordinator BGA on 020 7665 2229
email: bga@britishgeotech.org.uk

o3 O

13th International Conference of the International Associa-
tion for Computer Methods and Advances in Geomechanics,
9-11 May 2011 Melbourne, Australia, iacmag2011.com

7™ International Symposium on "Geotechnical Aspects of
Underground Construction in Soft Ground", 16-18 May
2011, Roma, Italy, www.tc28-roma.org

o3 D
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&t International Conference
on Seismology and
Earthguake Engineering
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1618 Muay 2011 Tehran, Iran

6'" International Conference
on Seismology and Earthquake Engineering
16-18 May 2011, Tehran, Iran
www.seeb.ir/index.php

Since the previous SEE conference in 2007, the world has
experienced several severe earthquakes such as Sichuan,
China in 2008; Padang, Indonesia in 2009; Port-au- Prince,
Haiti and Santiago, Chile in 2010 which claimed thousands
of lives and caused great damage to economies.

The population growth and enhancement of life quality has
resulted in an increase in the number of buildings and civil
infrastructures as well as rising the public demand which
results in a high probability of direct and indirect loss due to
the occurrence of big earthquakes.

Earthquake risks and the diversity of the related fields
cause more challenge and initiate more applied and scien-
tific research with the necessity of presenting new solutions
and introducing innovative methods for decreasing such
risks.

In this regard, based on its goals, strategies and tasks,
IIEES holds an international conference every 4 years, the
sixth of which will be held in May 2011 in Tehran, Iran.
During the conference, national and international research-
ers and stakeholders involved in Seismology, Earthquake
Engineering, and Earthquake Risk Management will discuss,
share and exchange their latest achievements and state of
the art.

The conference will cover the following topics:
Seismology

Seismotectonics and Paleoseismology

Seismology and Networking

Engineering Seismology and Strong Ground Motion
Earthquake Prediction and Early Warning

Geotechnical Earthquake Engineering

Earth Structures

Site Effect and SSI
Laboratory and Field Testing
Geotechnical Hazards

Earthquake Engineering

Research on the buildings, lifelines and special structures in
the following topics:

Dynamic Modeling and Analysis of Structures

Seismic Design

Seismic Retrofit, Innovative Techniques and Technologies
Seismic Vulnerability Assessment, Seismic Loss Estimation
Codes and Regulations

Experimental Methods

System Identification and Health Monitoring

Seismic Control of Structures

Lessons from Recent Earthquakes

Seismic Retrofit of Historical Monuments
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Seismic Risk Management

Development and Rehabilitation Based on Seismic Risk
Cultural and Socio-Economic Issues of Risk Management
Earthquake Risk Management in Urban and Rural Areas
Risk Communication, Public Education and Preparedness
Management of Emergency Response, Recovery and Recon-
struction

Advanced Technologies in Risk and Disaster Management

Conference Secretariat Address: No. 21, Arghavan St.,
North Dibaji St., Dr. Lavasani St., Tehran, IRAN.
Email: secretariat@see6b.ir

Optional email: see6_iiees@yahoo.com

Tel.: +98 21 22830830 - Fax: +98 21 22299479
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Interdisciplinary Workshop on Rock Fall Protection 2011, 17
- 19 May 2011, Innsbruck-Igls, Austria,
www.rocexs2011.at

GEDMAR2011 Geotechnical and Highway Engineering -
Practical Applications - Challenges and Opportunities at the
Future 3™ International Conference on Geotechnical Engi-
neering for Disaster Mitigation and Rehabilitation 2011
combined with 5th International Conference on Geotechni-
cal and Highway Engineering 17 - 20 May 2011, Semarang,
Central Java, Indonesia, reli-
abiity.geoengineer.org/GEDMAR2011
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% Symposium at Queen’s University Belfast - -
X 20" May 2011

Cnn'pacted Fills: Assessment, Behaviour, Design and
Construction 4

Compacted fill is a major component of most construction
works. Common problems associated with compacted fills
can be categorised as strength and deformation related.
These include bearing capacity problems associated with
foundations and wetting induced collapse or swelling. The
Geotechnical Engineering Themed Issue 2011 on com-
pacted fills has taken the initiative of disseminating the
wealth of knowledge that academics and practitioners have
developed on this subject. The themed issue publications
will be available online ahead of print in March 2011 and
will be published in the April and May 2011 issues, which
comprise a total of fifteen articles from academics and
practising geotechnical engineers around the world. The
promoter of this themed issue seeks an opportunity to dis-
seminate selected articles through one day symposium that
will be held in Queen’s University Belfast, Northern Ireland
on 20th May 2011.

For more information contact Dr V Sivakumar, School of
Planning, Architecture and Civil Engineering, David Keir
Building, Queen’s University Belfast, BT7 1NN

Email address: v.sivakumar@qub.ac.uk
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WTC2011 Helsinki, AITES-ITA 2011 World Tunnel Congress
and 37th General Assembly, 21-25 May 2011, Helsinki,

Finland, www.wtci1.org

The 14™ Asian Regional Conference on Soil Mechanics and
Geotechnical Engineering Hong Kong, China, 23 - 28 May
2011 www.cse.polyu.edu.hk/14arc

4% Japan - Greece Workshop Seismic Design of Founda-
tions, Innovations in Seismic Design, and Protection of Cul-
tural Heritage, May 26-27, 2011, Kobe, Japan
www.civil.tohoku-gakuin.ac.jp/yoshida/4IGW

COMPDYN 2011 - 3" International Conference on Computa-
tional Methods in Structural Dynamics and Earthquake En-
gineering, 26-28 May 2011, Corfu, Greece,
www.compdyn2011.org
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INFRASTRUCTURE &
DEEP FOUNDATIONS

31 May - 1 June 2011, Doha, Qatar
www.undergroundfoundations.com

l UNDERGROUND

Underground Infrastructure and Deep Foundations
Qatar will highlight the key solutions to the latest challen-
ges in Qatar’s underground infrastructure construction and
deep foundation projects

This event will feature technical presentations from key ex-

perts, demonstrating best-practices in underground infra-
structure implementation and construction.

3 D

Dams and Reservoirs under Changing Challenges, June 1 -
2, 2011, Lucerne, Switzerland, www.swissdams.ch

5° AIBVEC ZuvEDPIo ACPAATIK®V MIypdTwy kal OdooTpwua-
TWV, ©eooalovikn, 1-3 Touviou 2011,
http://iconfbmp.civil.auth.gr

15° Aigbvéc Suvedplo Mewpoppoloyiag 2011 “Fluvial and
coastal systems in tectonic active areas” 1 £wg 4 Iouviou
2011, EBvikO & KanodioTpiakd MavenioThpio ABnvawv, ABn-
va, www.geomorphology2011.geol.uoa.gr

3™ International Symposium on Geotechnical Safety and
Risk (ISGSR2011), Munich, Germany, 2 + 3 June 2011,
www.isgsr2011.de

Short course on Reliability Analysis and Design in Geotech-
nical Engineering, June 1% 2011, Munich, Germany,
G.Braeu@bv.tum.de

2nd Annual Piling & Deep Foundations India Overcoming
challenges in complex structures by strengthening founda-
tions and innovative piling techniques, 13 - 15 June 2011,
Hyderabad, India, www.pilingfoundationindia.com
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2011 RETC Rapid Excavation & Tunneling Conference &
Exhibit, June 19-22, 2011, San Francisco, California, USA,
gury@smenet.org

“The Atlantis Hypothesis”, 3™ International Conference, 25-
26 June 2011, Santorini, Greece
http://atlantis2011.conferences.gr

GEORISK 2011 Risk Assessment and Management in
Geoengineering, June 26 - 28, 2011, Atlanta, USA,
http://content.asce.org/conferences/GeoRisk2011

Underground Construction, 29" and 30 June 2011, Lon-
don, U.K., www.tunnellingshow.com

GeoProc 2011 Conference Cross Boundaries through
THMC Integration, 6 — 9 July 2011, Perth, Australia,
www.mech.uwa.edu.au/research/geoproc
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International Symposium on
Backwards Problem in Geotechnical Engineer-
ing and Geotechnical Failure and Monitoring -
Towards ISO on Construction Control on Geo-

technical Engineering
July 14 and 15, 2011, Nishi-ku, Osaka, Japan

Backwards problem in geotechnical engineering is to iden-
tify the process to the final states of geotechnical phe-
nomenon as the most likely scenario that is explained
through geotechnical fact data. Backwards problem usually
consists of three steps. The first step is to identify the prob-
lem of final results of success or failure in geotechnical
phenomenon as well as the initial state and condition. The
second step is to assume all possible processes of scenarios
from the initial state to the final result. The final step is to
select the most likely scenario(s) based upon such as evi-
dence of tests and monitoring.

Terzaghi and Peck introduced Observational Procedure in
Geo-engineering construction to fill the gap between the
knowledge of site conditions and the assumed design condi-
tions. Based upon the observational procedure, most pro-
jects have been successfully completed. Recently in the
past decades, however, some of the geotechnical construc-
tion sites were reported in failure even with instrumentation
for monitoring the process of construction. Forensic ap-
proach is a backwards problem where the final result is the
given conditions and the process to the result is the ques-
tion to be answered for.

The Symposium aims

1. to show the process of backwards problem from cen-
trifugal experiments,

2. to identify the key factors in the failures including Nicoll
Highway and Can Tho Bridge in Vietnam.

3. to overview the backwards problem of the field projects
including failures,

4. to identify reasons why the instrumented geotechnical
project resulted in failure,

5. to discuss the plausibility or applicability of total or ef-
fective methods to different types of the geotechnical
engineering.
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6. to present technical and legal systems as preventive
measures against failure,

7. to give recommendations to avoid geotechnical failure,
and

8. to propose to take lead for creation of an ISO standard
on “Construction Control of Geotechnical Engineering.”

Organized by TC-302 Forensic Geotechnical Engineering,
ISSMGE and ISO/TC182 Working Committee in Japan under
the Auspices of Japanese Geotechnical Society and its Kan-
sai Branch.

Contact : Yoshinori Iwasaki at yoshi-iw@geor,or.jp
Geo Research Institute, 4-3-2, Itachi-bori, Nishiku,
550-0012 Osaka, Osaka, Japan

e Phone: 81-9-8938-1191

e Fax: 81-6-6578-6255
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15th African Regional Conference on Soil Mechanics and
Geotechnical Engineering "“Resources and Infrastructure
Geotechnics in Africa: Putting theory into practice”, Maputo,
Mozambique, 18 - 21 July 2011, www.l5arcsmge-
maputo2011.com

IGSH 2011 Fourth International Geotechnical Symposium
Geotechnical Engineering for Disaster Prevention & Reduc-
tion, 26 - 28 July 2011, Khabarovsk, Russia, www.igsh4.ru

IS - SEOUL 2011 Fifth International Symposium on Defor-
mation Characteristics of Geomaterials, Wednesday-Friday,
Aug. 31 - Sep. 3, 2011, Seoul, Korea,
www.isseoul2011.0org

EYGEC 2011 21st European Young Geotechnical Engineers'
Conference, 4 - 7 September 2011, Rotterdam, Nether-
lands, www.Kiviniria.net/EYGEC2011

ICoVP-2011, 10th biennial International Conference on Vi-
bration Problems, September 5-8, 2011, PRAGUE, Czech
Republic www.icovp.org/index.asp

(G240

International Network on
Disaster Mitigation of

T —
Cultural Heritage and Historic Cities 4 =" 2 d ’\J’ _'l
. . e
H, Resaarch Canter for Disastar Mitigation of Urban Cultural Herltage, Ritsmelkan University, Kyoto
International Training Course on Disaster Risk
Management of Cultural Heritage 2011
10-24 September 2011, Kyoto and Kobe (Japan)
http://www.ritsumei-
heritagerisknet.dmuch/itc/index.html

The 6th International Training Course on Disaster Risk
Management of Cultural Heritage will be held in Kyoto and
Kobe, Japan from 10 to 24 September 2011.

Historic cities are irreplaceable and highly complex cultural

resources that have evolved over time and contain various
heritage components such as traditional housing, urban
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spaces, ecological features and intangible components such
as rituals and social activities.

However recent decades have seen unprecedented pace of
urbanization. For the first time in human history, the world
urban population has exceeded its rural population. Be-
cause of internal migration, from the countryside to cities,
by 2030 more than 60% of the world’s population is ex-
pected to live in cities, with record concentrations in large
urban conglomerations and megacities in the developing
world.

The uncontrolled and largely unplanned growth of historic
cities have put increasing pressure on their urban infra-
structure and has made heritage components highly vulner-
able to natural hazards such as earthquakes, fire and
floods. As a result, several urban disasters have taken pla-
ce in recent years such as Mumbai floods of 2005, Hurrica-
ne Katrina affecting New Orleans in 2005, New Zealand
Earthquake of 2010 and recent floods in Queensland in
2011 causing extensive damage to rich cultural heritage lo-
cated in historic urban areas.

Therefore in order to proactively protect historic cities from
disasters, mitigation measures need to be undertaken at
policy, planning and technical levels through an integrated
approach aimed at comprehensive risk management of ur-
ban cultural heritage. Moreover these should effectively
engage various stakeholders at the city, national, regional
as well as international levels for protecting cultural herita-
ge in historic cities during such catastrophic situations.

Considering these issues, the theme of the 6th UNESCO
Chair International Training Course on Disaster Risk Mana-
gement of Cultural Heritage would be ‘Integrated Ap-
proach for Disaster Risk Mitigation of Historic Cities’

If you are interested in participating in our training course
2011, please refer to the following documents:

e ITC 2011 Guideline for Application <PDF/230kb>
e ITC 2011 Application form <Word/220kb>

For further information, please contact us at:
dmuchitc@st.ritsumei.ac.jp
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6th International Symposium on Sprayed Concrete, 12-15
September 2011, Tromsg, Norway,
www.sprayedconcrete.no

XV European Conference on Soil Mechanics and Geotechni-
cal Engineering, 12 - 15 September 2011, Athens, Greece,
www.athens2011ecsmge.org

XV European Conference on Soil Mechanics & Geotechnical
Engineering, Athens, September 12-15, 2011, Workshop on
Education with the theme “Case histories in Geotechnical
Instruction: Appropriate cases for each educational level”,
September 14, Wednesday pm. Organized by ERTC 16,
Local host: Dr. Marina Pantazidou, mpanta@central.ntua.gr
and manoliu@mail.utcb.ro

Slope Stability 2011 International Symposium on Rock
Slope Stability in Open Pit Mining and Civil Engineering, 18-
21 September 2011, Vancouver, Canada,
www.slopestability2011.ca
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6th EFEE WORLD CONFERENCE
CORINTHIA HOTEL

LISBON

18th - 20th September 201 1

http://web.efee.eu/default.aspx

The European Federation of Explosives Engineers, EFEE,
hereby invites you to our next World Conference on Explo-
sives and Blasting in Lisbon 18th - 20th September 2011.

Since 1988 EFEE has arranged 5 World Conferences with
great success and we are fully convinced that our 6th Con-
ference at the Corinthia Hotel in Lisbon will be the same
and attract delegates from all over the World.

The Conference will be arranged together with the Portu-
guese Association of Studies and Engineering of Explosives,
AP3E.

The EFEE World Conference has established itself as one of
the key explosives forums both in Europe and Internation-
ally. Our Budapest conference in 2009 was attended by
over 400 delegates from 55 countries with 38 exhibitors.

The conference includes technical sessions, an exhibition,
educational workshops, welcome drinks reception, gala din-
ner and partner programme. The event will draw attention
from explosives users, manufacturers of explosive and
equipment for drilling operations, researchers and profes-
sionals involved in construction and mining industry.

Conference Objectives

To bring together at this International Conference those
whose disciplines are explosives and blasting techniques.
The conference will provide us with an excellent forum to
share the latest developments and technical practices com-
bined with a fantastic opportunity to network with peers
throughout the world.

Technical Sessions

The technical sessions will be divided into key themes. Au-
thors will present their papers to an audience in a lecture
style format with some time for questions from the audi-
ence. Each presentation will run for 20-25 minutes which
will be overseen by the Program Committee. Those papers
of high quality that cannot be presented due to the time
constraints of the conference may be shown in a specific
poster session adjacent to the exhibition area. The confer-
ence will focus on practical papers on the following themes:

e EU Directives and Harmonisation Work

e Health, Safety and the Environment

e Technical Development

e Shot Hole Development

* Blasting Covering Experiences from Projects
¢ Clearance & Decontamination

e Management Covering Blast Design

e Explosive Detection for Security

¢ New Applications & Training

Contact: Tyler Events Ltd
Hoton Hills Barn

82 Loughborough Road
Hoton
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Leicestershire

LE12 5SF, ENGLAND

Tel. + 44 (0) 1509 631 530, Fax. + 44 (0) 1509 234 911
efee@tylerevents.co.uk
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24" World Road Congress “Mobility, Sustainability and De-
velopment”, 26 - 30 September 2011, Mexico City, Mexico,
www.piarcmexico2011.org

XIV Panamerican Conference on Soil Mechanics and Geo-
technical Engineering (October) & V PanAmerican Confer-
ence on Learning and Teaching of Geotechnical Engineering
& 64th Canadian Geotechnical Conference, Toronto, On-
tario, Canada, 2 - 6 October 2011, www.panam-cgc2011.ca
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SARDINIA

Thirteenth International Waste Management
and Landfill Symposium
3 - 7 October 2011, S. Margherita di Pula, Cagliari,
Italy
www.sardiniasymposium.it/sardinia2011

Waste management strategies and technologies are cur-
rently undergoing rapid development. The Sardinia Sym-
posia were established in order to make knowledge and
experiences in this field readily available. The Symposia
have become the Reference Forum, where leading experts
meet and present their research activities and experiences
and discuss new concepts and technologies. The Symposia
have witnessed and contributed worldwide to the develop-
ment of modern waste management strategies such as the
integrated waste management hierarchy, recovery of en-
ergy and sustainable landfilling. The twelfth Symposium
was held in October 2009 in the traditional venue of the
Forte Village Complex at S.Margherita di Pula (Cagliari),
with an attendance of approximately 1000 delegates from
approx. 80 different countries.

The Symposium will focus on innovative aspects of Sustain-
able Waste Management, presenting new technologies,
describing the state of the art and related case studies,
discussing controversial subjects, sharing experiences
among different countries and evaluating social and eco-
nomical balances.

The Symposium will include oral presentations, poster ses-
sions, specialized sessions and specific workshops. Training
courses will be offered by the IWWG under the supervision
of international leading experts before the start of the
Symposium.

Organisations, Associations and Companies are traditionally
welcome to organise their internal meetings during the
event, with the support of the Symposium Organisation. To
increase the participations of Authors from public bodies in
developing countries, the Symposium Organisation is en-
couraging offers of fellowships by Public and Private Spon-
sors.
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Symposium Themes

The Symposium will last five days and will deal with mu-
nicipal and commercial solid waste, hazardous waste and
special waste including the following topics:

Waste policy and legislation

Waste management strategies

Public participation and education

Waste management assessment and decision tools
Waste characterisation as a tool for waste management
strategies

New concepts for waste collection

Waste minimisation and recycling

Biological treatment

Thermal treatment and advanced conversion technologies
Mechanical biological treatment prior to landfilling
Sanitary landfilling

Integrated wastewater and solid waste management
Waste management and climate change

Waste management in developing and low income coun-
tries

Contact

Sardinia 2011 Organising Secretariat - Eurowaste Srl
Via Beato Pellegrino 23 - 35137 Padova (Italy)
E-mail: eurowaste@tin.it
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The Second World Landslide Forum, “Putting Science into
Practice”, 3 - 9 October 2011, FAO Headquarters, Rome,

www.wlf2.0rg
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INTERNATIONAL CONFEREWCE

GEOTECHNICS FOR.
SUSTAINABLE _DEVELOPMENT

GEOTEC HANOI 2011
6-7 October 2011, Hanoi ,Vietham
www.geotechn2011.vn

From 6th to 7th October 2011, the International Conference
on Geotechnics for Sustainable Development GEOTEC will
be held in Hanoi, Vietnam. It aims to celebrate 50th anni-
versary of the training and research on geo-engineering in
Vietnam and is dedicated to better understanding of the
geotechnics for sustainable development. It will serve as an
excellent opportunity for engineers and researchers to
share experiences and to stimulate further co-operations
between different fields of expertise in geotechnical engi-
neering and researches from Vietnam and different areas of
the world.

The organizers look forward to receiving contributions of
engineers and researchers from Vietnam, Asian region and
worldwide with in-depth and expertise in geo-engineering
and multi-disciplinary approaches to sustainable manage-
ment and development.

PRELIMINARY SCIENTIFIC THEMES

1. Soft soil improvement and reinforcement
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2. Foundation Engineering

3. Tunneling and Underground Spaces

4. Environmental Geotechnics and Sustainable Develop-
ment

5. Modeling, Design and Monitoring

6. Case Histories

Contact

FECON FOUNDATION ENGINEERING AND
UNDERGROUND CONSTRUCTION JSC

15th Floor, CEO Tower, Lot HH2-1 Pham Hung road,
Tu Liem dist., Hanoi, Vietnam

Tel: (84-4)6.269.0481/82 Fax: (84-4)6.269.0484
Email: secretariat@geotechn2011.vn

Website: http://www.geotechn2011.vn
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Landslides and Geo-Environment, Geotechnical Symposium
in Balkan Region, October 2011, Tirana, Albania, fa-
tos.cenalia@gmail.com, erjon.bukaci@gmail.com

60th Geomechanics Colloquy, October 13th and 14th, 2011,
Salzburg, Austria, www.oegg.at/index.php?id=20&L=2

IBSBI 2011 International Conference on Bridges and Soil-
Bridge Interaction, 13-15 October 2011, Athens, Greece,
http://ibsbi2011.ntua.gr

2nd ISRM International Young Scholars' Symposium on
Rock Mechanics, Beijing, China, October 14-16, 2011,
www.isrm2011.com

Beijing 2011, 12™ International Congress on Rock Mechan-
ics — Harmonizing Rock Mechanics and the Environment, 18
- 21 October 2011, Beijing, China, www.isrm2011.com

HYDRO 2011 “Practical Solutions for a Sustainable Future”,
Prague, Czech Republic, 17-19 October 2011,
www.hydropower-dams.com

2011 AFTES Congress “Espaces Souterrains de Demain”,
Lyon, France, 17 - 19 October 2011,
www.aftes.asso.fr/congres presentation-organisation.html

(C-fR-0)

International Conference on
Deep Foundations and Problems
of Underground Space Development
18 - 19 October 2011, Perm - Ufa, Russia

The Organizing Committee invites you to participate in the
international conference "Deep Foundations and Problems
of Underground Space Development”, which will be held in
Perm State Technical University on October 18 - 19, 2011.
This conference will carry on the tradition of holding confer-
ences on the problems of pile foundation engineering (1986
- 2004) and the academic Bartolomey readings (2005-
2007), held under the auspices of the Russian Society for
Soil Mechanics, Geotechnics and Foundation Engineering.
Perm State Technical University and Bashkir Scientific Re-
search Institute for Construction as the organizers of the
conference propose to enlarge the traditional subject area
of conferences on piles taking into account current trends of
underground space development, urban territory develop-
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ment and widespread geosynthetic material implementation
in construction. This conference is also organized under the
auspices of the Russian IGS-Chapter.

The purpose of this conference is to share experience
among scientific, surveying and design organizations of
Russia, to study international experience, to adopt joint
approaches to the problems of underground space devel-
opment.

Conference Topics

e Features of engineering surveys and determination of
physical and mechanical characteristics of soils for deep
foundations and underground structures.

e Experimental and theoretical studies of deep foundations,
pile foundations including.

e State-of-the- art technologies for deep foundations,
foundation reinforcement and reconstruction of the un-
der-ground elements of buildings and structures.

e Examples from underground space development of urban
territories, deep foundation application and geotechnical-
cal monitoring.

e Experience in research and application of geosynthetic
materials in construction.

For all further enquiries and information on paper submis-
sion, registration, etc. please contact: spstf@pstu.ac.ru
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LANDFILL 2011

Waste Management Facilities - The New Order
18 - 20 October 2011, Durban, South Africa

The KwaZulu-Natal Landfill Interest Group (LIG) announces
the Ninth Biennial Seminar on landfills, dedicated to capac-
ity building and technology transfer in the science and prac-
tice of waste disposal by landfill. Landfill 2011 continues the
highly successful series run over the last 18 years by the
Landfill Interest Groups of the Institute of Waste Manage-
ment of Southern Africa (the IWMSA). In 2011 this event
has been made possible by a generous grant by Messrs
Barloworld Equipment.

The prime focus of modern waste management lies in re-
ducing waste that needs to be landfilled. Existing landfills
are being scrutinised more closely and the development of
new facilities is becoming increasingly challenging. How-
ever, landfilling and landfill treatment facilities are set to
remain an important waste management option into the
foreseeable future, and landfill facilities (now more appro-
priately known as ‘waste management facilities’) re-main
characterised by many problems related to technology,
including leachate and biogas emissions.

The LIG Landfill Seminar series is designed to create a low-
cost forum where a high standard of technology transfer
may be experienced - with the focus firmly on landfill is-
sues rather than on waste management in general. Landfill
2011 will continue this tradition.

Conference Themes

e Design, construction, and operation of landfills on steep
slopes, near aquifers or dolomitic strata, and other chal-
lenging environments.

e Landfill barrier design and performance.

e Landfill policy and legislation: National and Provincial
guidelines; regulation and planning requirements.

e Sustainable landfill concepts for municipal and hazardous
waste.
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e Landfill processes and emissions; leachate and gas man-
agement.

e Waste mechanics.

e Landfill remediation, aftercare and reuse.

e Alternative technologies.

More Information

For all further enquiries and information on registration,
exhibition, accommodation, etc., please contact:

John Parkin (Conference Chairman): Joh-
nPa@dmws.durban.gov.za

Rod Claus (Exhibition Co-ordinator): rcl@fibertex.com
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XI INTERNATIONAL CONFERENCE UNDERGROUND INFRA-
STRUCTURE OF URBAN AREAS, 26-27 October 2011 Wro-
claw - Poland, www.uiua2011.pwr.wroc.pl

WCCE-ECCE-TCCE Joint Conference 2 SEISMIC PROTEC-
TION OF CULTURAL HERITAGE, October 31 - November 1,
2011 Antalya, Turkey, www.imo.org.tr/spch

3° MANEAAHNIO ZYNEAPIO OAOMOIIAS NoéuBplog 2011,
MNaTpa, http://portal.tee.gr/portal/page/portal/INTER RELA
TIONS/INT REL P/SYNEDRIA EKDHLWSEIS/2011/30dopoii
as

ICAGE 2011 International Conference on Advances in Geo-
technical Engineering, 7™ - 9™ November, 2011 - Perth,
Australia, http://www.icage2011.com.au

AP-UNSAT 2011 5th Asia-Pacific Conference on Unsaturated
Soils, 14 - 16 November 2011, Pattaya, Thailand
www.unsat.eng.ku.ac.th
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SIi1l

9th International Conference on
Shock & Impact Loads on Structures
16 - 18 November 2011, Fukuoka, Japan
www.cipremier.com

On behalf of the Conference Committees, we are delighted
to invite you to join us in Fukuoka, Japan, from 16-18 No-
vember 2011, to attend the 9th International Conference
on Shock & Impact Loads on Structures (SI11). Fukuoka is
one of the oldest cities in Japan, with a proud tradition and
rich cultural heritage.

This Conference will provide you with great opportunities to
share common interests in the effects of shock and impact,
and to interact with like-minded professionals into the lat-
est research and development into such effects on struc-
tures.

The conference committee encourages and welcomes your
enthusiastic participation in Fukuoka to enjoy the warm
hospitality that Japan and its people have to offer, and that
you too will share in the knowledge and ideas that the con-
ference will generate.
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We look forward to seeing you in Fukuoka in November
2011.

Y Sonoda & TS Lok, Conference Chairmen

Inaugurated in January 1996 in Singapore, this highly suc-
cessful Conference series has since travelled to Australia in
1997, 2005 & 2009 (Melbourne, Perth & Adelaide respec-
tively). After a successful 8th conference in Adelaide, under
the auspices of Prof Chengging WU, University of Adelaide,
Australia and resident Chairman A/Prof Tat-Seng LOK.,
from School of Civil & Environmental Engineering, Nanyang
Technological University, Singapore, the conference is now
brought to Japan for the first time. It will be hosted by Kyu-
shu University under the Chairmanship of Prof Yoshimi
SONODA, organized by the Japan Impact Committee of the
Japan Society of Civil Engineers, and with the support of
The Japan Society for Computational Engineering and Sci-
ence.

The following themes are scheduled for discussions

- Earthquake Shock

- Impact problem of Rock Fall

- Impact problem of Debris Flow

- Dynamic Soil-Structure Interaction

- Missile Impact and Penetration Mechanics

- Shock and Wave Propagation

- Dynamic Behavior of Structural Elements & Design
- Explosion caused by High Explosives, Gas and Dust
- Blast Loading on Structures & Protective Technology
- Experimental Techniques at High Strain Rate

- Traffic Barrier Impacts and the Crass Worthiness

- Design of Explosion Containment Vessels

- Numerical Simulation and Modeling

- Special Sessions on Specific Topics

SI11-Conference Secretariat

CI-PREMIER PTE LTD

150 Orchard Road #07-14, Orchard Plaza,
Singapore 238841

Tel: +65-6733 2922 Fax: +65-6235 3530
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2011 ICKGSS

International Conference on
Sustainable Application of Geosynthetics Tech-
nology
Commemoration of 10" Anniversary of Korean
Geosynthetics Society Foundation
23 - 24 November 2011, Seoul, South Korea

The ICKGSS (International Conference of Korean Geosyn-
thetics Society) invites you to participate 2011 ICKGSS
which will be held in the commemoration of 10th Anniver-
sary of Korean Geosynthetics Society Foundation from No-
vember 23 - 24 2011. The objective of this conference is to
provide a forum for dissemination and exchange of relevant
scientific and technical ideas on up-to-date geosynthetics
technology.

Conference Topics

Coastal, Transportation and Underground Engineering
Erosion Control and Hydraulic Engineering
Geo-Environmental and Green Structure Application
Testing, Standardization, Regulation and Reliability
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e Geosynthetics Stabilized and Reinforced Soil Structure
¢ MQC/MQA and CQC/CQA of Geosynthetics

For more information, please contact: hyjeon@inha.ac.kr
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International Symposium on Advances in Ground Technol-
ogy and Geo-Information (IS-AGTG), 1-2 December 2011,

Singapore, www.is-agtg.com

4th International Conference on Grouting and Deep Mixing,
February 15-18, 2012, New Orleans, Louisiana, USA,
www.grout2012.org

6th Colloquium “Rock Mechanics - Theory and Practice”
with “Vienna-Leopold-Miller Lecture”, 22-23 March 2012,
Vienna, Austria, christine.cerny@tuwien.ac.at
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GeoCongress 2012
State of the Art and Practice

in Geotechnical Engineering
Oakland, California, USA, March 25-29, 2012

www.geocongress2012.org

The Geo-Institute's 2012 annual congress focuses on the
"State of the Art and Practice in Geotechnical Engineering"
and will be held in the beautiful San Francisco Bay area. It
will provide an unprecedented opportunity to review the
geotechnical practice and research advances, as well as an
exciting forum for the integration of practice, research and
education in geotechnical engineering. This conference re-
presents a unique opportunity for geotechnical engineers
from around the globe to advance their professional career
and goals and uncover the latest and most beneficial know-
ledge and technologies. Registrants should expect, as al-
ways, a comprehensive technical program, numerous net-
working and social events and an extensive Exhibit Hall, but
also an outstanding selection of keynote State of the Art
and Practice speakers on selected geotechnical topics. Panel
discussion and seminar sessions will also be a part of this
outstanding conference.

Technical Themes

Deep Foundations

Earth Retaining Structures

Earthquake Engineering and Soil Dynamics
Embankments, Dams, and Slopes
Engineering Geology and Site Characterization
Computational Geotechnics
Geoenvironmental Engineering
Geophysical Engineering

Geosynthetics

Geotechnics of Soil Erosion

Grouting

Pavements

Risk Assessment and Management

Rock Mechanics

Shallow Foundations

Soil Improvement

Soil Properties and Modeling

Underground Construction

Offshore Geotechnics
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e Unsaturated Soils
e Litigation/Forensics Engineering
e Business of Geotechnical Engineering

Conference Chair:
Dimitrios Zekkos, zekkos@geoengineer.org

Technical Program Chair:
Kyle Rollins, rollinsk@et.byu.edu
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TERRA 2012 XIth International Conference on the Study
and Conservation of Earthen Architecture Heritage, 22 - 27
April 2012, Lima, Peru,
http://congreso.pucp.edu.pe/terra2012/index.htm

GEOAMERICAS 2012 II Pan-American Congress on Geosyn-
thetics, Lima, Perd, 6 - 9 May 2012
WWW.igsperu.org

16" Nordik Geotechnical Meeting, 9-12 May, 2012,
Copenhagen, Denmark www.ngm2012.dk

ITA-AITES WTC 2012 “Tunnelling and Underground Space
for a global Society”, Bangkok, Thailand, 18 to 23 May,
2012, www.wtc2012.com

Fifth International Symposium on Contaminated Sediments:
Restoration of Aquatic Environment, May 23 - 25 2012,
Montreal, QC, Canada,
www.astm.org/SYMPOSIA/filtrexx40.cgi?+-

P+EVENT ID+1857+/usr6/htdocs/astm.org/SYMPOSIA/callf

orpapers.frm

EUROCK 2012 - ISRM European Regional Symposium -
Rock Engineering and Technology, 28 - 30 May 2012,
Stockholm, Sweden, eva.friedman@svebefo.se
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SECOND INTERNATIONAL CONFERENCE ON
PERFORMANCE-BASED DESIGN IN
EARTHQUAKE GEOTECHNICAL ENGINEERING
May 28-30, 2012, Taormina, Italy
www.associazionegeotecnica.it

Pseudo-static analysis is still the most used methodology
for assessing the stability of geotechnical systems sub-
jected to earthquake loadings. However, this methodology
did not give any information on the deformations and per-
manent displacements induced by seismic actions. More-
over, it is questionable to use this approach when the geo-
technical systems are affected by frequent and rare seismic
events. By the way the peak ground acceleration have been
increased from 0.2-0.3 g in the seventies to 0.6-0.8g at the
present time. It is needed to shift from pseudo-static ap-
proach to performance based analysis.

In the most general sense, the performance of a geotechni-
cal system can be defined in terms of:

- technical performance, usually quantified through dis-
placement and/or capacity based design;
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- economical performance, usually defined as the optimiza-
tion of construction versus maintenance costs;

- environmental performance, which could be defined as
the optimization of carbon emission versus cost of con-
struction, maintenance and operational costs.

These topics have been debuted in recent International
conference and workshop such as the International confer-
ence on Performance-Based design held in Tokyo in 2008,
the workshop on new trends of seismic geotechnical design
based on performance and life cycle analysis held in Sac-
ramento in 2008 and the Kyoto Seminar on ‘Geotech-
nics/Earthquake Geotechnics towards Global Sustainability’,
held in Kyoto in 2010.

The Conference is mainly concerning the technical perform-
ance of geotechnical systems. However topics related to
economical performance and environmental performance of
geotechnical systems are welcome.

The main conference topics for Performance-Based Design
(PBD) are:

- Case histories on ground motion and site effects;
- Soil investigation with field and laboratory testing;
- Dynamic Characterisation and modeling;

- Methodologies for PBD;

- Numerical analyses for PBD;

- Physical modeling by Shaking table and centrifuge test;
- PBD for liquefaction;

- PBD for slopes;

- PBD for embankments, landfills and dams;

- PBD for shallow foundations

- PBD for pile foundations;

- PBD for soil-structure interaction;

- PBD for retaining wall;

- PBD for earth reinforced retaining wall;

- PBD for underground structures;

- Recent developments in PBD and codes.

Special Sessions

- Academics Versus Practitioners: Recent Developments in
PBD and Codes

- The 2011 New Zealand Earthquake

- The 2011 Tohoku Earthquake and Tsunami

- Symposium in honour of Prof. Shamsher Prakash May 30,
2012.

Contact Persons:

Chairman of the Conference:

Prof. Michele Maugeri

Department of Civil and Environmental
Engineering - Universita di Catania

Viale A. Doria, 6

95125 - Catania (ITALY)

tel. +39 095 7382205, fax +39 095 7382298
mmaugeri@dica.unict.it

Secretary General Associazione Geotecnica Italiana:
Dr. Claudio Soccodato

Viale dell'Universita, 11 - 00185 Roma (ITALY)

tel. +39 064465569, fax +39 0644361035
agiroma@iol.it

O3 D

TA NEA THZ EEEEI'M - Ap. 37 — AMNPIAIOZ 2011

INTERNATIONAL SYMPOSIUM & SHORT COURSES
TC 211 IS-GI Brussels 2012
Recent Research, Advances & Execution Aspects of
GROUND IMPROVEMENT WORKS
30 May - 1 June 2012, Brussels, Belgium
www.bbri.be/go/1S-GI-2012

Technical Committee TC 211 “Ground Improvement” of the
International Society for Soil Mechanics and Geotechnical
Engineering ISSMGE has a major commitment towards col-
lecting information concerning the design and execution of
ground improvement.

The Committee has already organised workshops in Madrid
(2007), Alexandria (2009) and Hong Kong (2011) and de-
cided to organise an International Symposium in Brussels
2012.

THEMES

The themes of the Brussels Symposium, in line with the
terms of reference of the TC 211 are:

e recent R&D activities and advances with regard to ground
improvement methods

e the influence of the equipment used for ground improve-
ment works, f.i. vibroprobes, HEIC,...

e the available control methods during the execution of
ground improvement works

e the monitoring of improved ground

e the execution of ground improvement in particular soils,
f.i. crushable sands, glauconitic sands, organic soils, hy-
draulically deposited mud (dredged or industrial)

PROGRAMME
International Symposium

During the symposium on 31 May - 1 June, sessions will be
organised on the following subjects:

- VIBRO AND IMPACT COMPACTION

- PREFABRICATED VERTICAL DRAINS

- VACUUM CONSOLIDATION

- DEEP MIXING

- RIGID INCLUSIONS

- BIOGROUT AND OTHER GROUTING METHODS
- SOIL REINFORCEMENT

Each session will consist of a report on actual research and
advances, and of individual presentations.

Short courses
On 30 May 2012 short courses will be organised on :

- vibro and impact compaction
- vacuum consolidation

- deep mixing

- rigid inclusions

Conference secretariat

Belgian Building Research Institute
Carine Godard

Av. P. Holoffe, 21

B-1342 Limelette

Belgium

E-mail : carine.godard@bbri.be

Tel.: +32 (0)2 655 77 11

Fax: +32 (0)2 653 07 29
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12" Baltic Sea Geotechnical Conference “Infrastructure in
the Baltic Sea Region”, Rostock, Germany, 31 May - 2
June, 2012, www.12bsgc.de

ISL 2012 NASL 11th International Symposium on Land-
slides, 3 + 8 June 2012, Banff, Alta, Canada,
corey.froese@ercb.ca, www.ISL-NASL2012.ca

(C-fR-0)
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INTERNATIONAL
Standards Worldwide

Symposium on Dynamic Testing of Soil and
Rock: Field and Laboratory
June 28 - 29 2012, San Diego, CA, USA
www.astm.org/D18symp0612.htm

Papers are invited for a Symposium on Dynamic Testing of
Soil and Rock: Field and Laboratory to be held Thursday
and Friday June 28-29, 2012. Sponsored by ASTM Commit-
tee D18 on Soil and Rock, the symposium will be held at
the Sheraton San Diego in San Diego, CA, in conjunction
with the standards development meetings of Committee
D18.

The objectives of the symposium are to assess the state-of-
the-art knowledge of methods of determining shear
modulus, damping, and shear wave velocity for purposes of
improving ASTM standards.

Authors are sought for presentation and a panel discussion
on current methods for the dynamic testing of soil and
rock. Topics of interest include but are not limited to the
following:

Comparison of insitu and laboratory testing
Preparation of both soft and very stiff samples
Insitu high level strain measurements

Precision and bias of lab and insitu dynamic/cyclic meth-
odologies

Effect of soil fabric on cyclic and dynamic properties
Testing of very soft materials insitu and in the laboratory
Dynamic properties of unsaturated soils

Testing of calcareous materials

Interpretation of laboratory pulse-wave tests

For more information please email hsparks@astm.org.
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International Conference on Geotechnical Engineering Edu-
cation, 4-6 July 2012, NUI Galway, Galway, Ireland,
bryan.mccabe@nuigalway.ie

ANZ 2012 “Ground Engineering in a Changing World” 11th
Australia-New Zealand Conference on Geomechanics, Mel-
bourne, Australia, 15-18 July 2012,
www.anz2012.com.au
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Geotechnique Themed Issue 2012
Offshore Geotechnics
www.geotechnique-ice.com

Offshore geotechnical engineering has long been of interest
to Géotechnique and its readership. The original focus on oil
and gas applications has widened to renewable energy ap-
plications (such as offshore wind turbines) and other appli-
cations. Oil and gas sector attention is concerned with mar-
ginal field developments, novel foundation designs, harsher
environmental conditions, deeper water developments and
more subsea developments, including an increased empha-
sis on pipeline engineering. The past ten years has seen the
emergence of a larger offshore renewable energy sector,
led primarily by the design and construction of large num-
bers of offshore wind turbines. These developments are
often spread over large sites and pose new challenges for
design, site investigation, construction and installation. A
special themed issue will address recent advances and pa-
pers are welcomed from all areas of offshore geotechnics
with relevance to the industry including:

e New and improved foundation design methods such as
for offshore wind turbines.

e Improved methods for pipeline modelling and design.

e Applications relating to ultra-deepwater exploration and
development.

e The reporting and interpretation of data from field-
monitoring schemes.

e Advances in site characterisation techniques such as re-
quired for soft deepwater soils or large sites.

e Geohazards research including slope stability problems
and the effect of shallow gas / hydrates.

o Offshore seismic engineering design.
Abstracts to Craig Schaper (craig.schaper@ice.org.uk) by

31 May 2011; full papers by 31 October 2011; publication
August 2012; conference session September 2012.
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34th International Geological Congress 5 + 15 August 2012,
Brisbane, Australia, http://www.ga.gov.au/igc2012

ICSE-6, 6th International Conference on Scour and Erosion,
27-31 August 2012, Paris, France, www.icse-6.com

2nd International Conference on Transportation Geotech-
nics, 10 - 12 September 2012, Sapporo, Hokkaido, Japan,
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http://congress.coop.hokudai.ac.jp/tc3conference/index.ht
ml

EUROGEOS - 5th European Geosynthetics Conference, 16 -
19 September 2012, Valencia, Spain, www.eurogeo5.org

ISC’ 4 4th International Conference on Geotechnical and
Geophysical Site Characterization, September 18-21, 2012,
Porto de Galinhas, Pernambuco - Brazil, www.isc-4.com

International Conference on Ground Improvement and
Ground Control: Transport Infrastructure Development and
Natural Hazards Mitigation, 30 Oct - 2 Nov 2012, Wollon-
gong, Australia www.icgiwollongong.com

ACUUS 2012 13th World Conference of the Associated
Research Centers for the Urban Underground Space
Underground Space Development - Opportunities and
Challenges, 7 - 9 November 2012, Singapore,
www.acuus2012.com

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

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
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Geotechnical Special Publication, ASCE
Foundation Engineering in the Face of Uncer-
tainty

Sponsored by the Geo-Institute, the ASCE will be publishing
a Geotechnical Special Publication (GSP) volume titled
"Foundation Engineering in the Face of Uncertainty" (and
subtitled “Site Heterogeneity, Property Variability, Risk, and
Reliability-Based Design”) - Honoring Professor Fred H.
Kulhawy, Ph.D., P.E., G.E., D.GE, Dist.M.ASCE. Mohamad
H. Hussein, Kok-Kwang Phoon, and James L. Withiam will
serve as Editors of this GSP. Abstracts for proposed papers
dealing with topics related to the main theme, are now be-
ing sought for consideration. The following are possible
topics:

¢ Geologic modeling for ground characterization

e Spatial variability (natural ground, modified ground)

e Test measurement errors (laboratory/field)

e Transformation uncertainties pertaining to design proper-
ties

* Soil/rock property statistics (distributions, correlations)

¢ Model/bias factors in design equations

e Probabilistic/reliability methods

e Random finite element methods

e Limit state design (ultimate, serviceability, economic,
etc.)

* Reliability-based design (RBD)

e Simplified RBD (partial factor design, LRFD, MRFD, etc.)

e Bayesian updating (from quality control, load tests, moni-
toring, etc.)
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¢ Risk assessment and management

e User-friendly design/analysis tools

* Role of field measurements and testing in improving reli-
ability

e Case histories

Deadline for a 300 word (max.) abstract submission is June
30, 2011. Finished manuscripts are expected in July 2012,
the GSP will be released at a specialty symposium during
the G-I's 2013 annual meeting. All papers will be subjected
to the standard ASCE technical papers review process.
Please e-mail your abstract to Mohamad H. Hussein at:
MHussein@pile.com.
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Geotechnical Special Publication, ASCE
SOUND GEOTECHNICAL RESEARCH TO PRACTICE

For more than 45 years Professor Bob Holtz, P.E., D.GE.,
Dist. M. ASCE, has made distinguished contributions to the
assessment of fundamental soil behavior, soft ground con-
struction and improvement, geosynthetic and steel rein-
forced soils, and geotechnical engineering education.
Through his tenure at Purdue University and the University
of Washington, Dr. Holtz has made a national and interna-
tional impact through service in professional organizations
such as ASCE, ASFE, ASTM, IGS, ISSMGE, Geo-Institute,
and TRB, as well as numerous other institutions (e.g., the
Swedish Geotechnical Institute, various consulting firms,
and contractors). Dr. Holtz has also made a significant im-
pact to the professional community in the Puget Sound re-
gion, helping build the connection between industry and the
University of Washington.

Sound Geotechnical Research to Practice will comprise
a collection of papers honoring the contribution of Robert D.
Holtz in geotechnical research and practice. This volume
will contain select papers by Bob Holtz, including his 2010
Terzaghi Lecture, papers presented in honor of Bob Holtz
at the 2007 Spring Seminar hosted by the ASCE Seattle
Section Geotechnical Group, and other invited and solicited
papers by professors, researchers, practicing geotechnical
engineers, and contractors. Selected papers will be pre-
sented with release of the Proceedings at GeoCongress
2013.

Abstracts Due May 8, 2011. For more information and ab-
stract submission, navigate to:

http://web.engr.oregonstate.edu/~armin/index_files/Holtz
GSP

(G248 -0
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Fifth International Conference on
Forensic Engineering
Informing the Future
with Lessons from the Past
15-17 April 2013, London, United Kingdom
http://ice-forensicengineering.com

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.

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

Forensic investigation case studies - techniques, procedures
and requirements

® Structural failures from extreme events

= Identifying deterioration and risks of failure in existing
assets

® Structures which are not fit for purpose or cost effective

" The influence of contract or other procedures on failure
risks

= Risk management - identification of risk, legal issues and
appropriate actions

" The role of engineers in dispute resolution and litigation

® Education and continuing professional development in
forensic engineering

Contact

ICE Events Team
Institution of Civil Engineers
One Great George Street
Westminster

London SW1P 3AA

t +44 (0)20 7665 2226
f +44 (0)20 7233 1743
e events@ice.org.uk
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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, April/May, 2013,
http://7icchge.mst.edu
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ITA-AITES WTC 2013 “Underground - the way to the fu-
ture”, Geneva, Switzerland, 10 to 17 May 2013,
www.wtc2013.ch/congress

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

3 D

EUROCK 2013
ISRM European Regional Symposium
Rock Mechanics for Resources, Energy and En-
vironment
23-26 September 2013, Wroclaw, Poland

Contact Person: Prof. Dariusz Lydzba
Address: Wroclaw University of Technology
Faculty of Civil Engineering

Department of Geotechnics and Hydrotechnics
9, Plac Grunwaldzki

PL-50-377 Wroclaw

Telephone: (+48) 71 320 48 14

Fax: (+48) 71 320 48 14

E-mail: dariusz.lydzba@pwr.wroc.pl

3 D

ANDORRA 2014 14th International Winter Road Congress
2014, 4-7 February 2014, Andorra la Vella (Andorra),
www.aipcrandorra2014.org

10th International Conference on Geosynthetics - 10ICG,
Berlin, Germany, 21 - 25 September 2014 www.10icg-
berlin.com
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13* international Congress
echanics - ISR

(VIBCHAN tohv)

13" ISRM International Congress on Rock Mechanics
Innovations in Applied and Theoretical
Rock Mechanics
29 April - 6 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

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
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INTERNATIONAL SOCIETY FOR HELICAL FOUN-
DATIONS

An international professional organization was established
that is dedicated to improving the state-of-the-practice in
Geotechnical Engineering related to the design and use of
Screw-Piles, Helical Pier Foundations and Helical Anchors
and Tiebacks. The ISHF is a professional organization con-
sisting of Researchers, Engineers, Contractors, Manufactur-
ers and other professionals interested in advancing the un-
derstanding and use of Screw-Piles, Helical Piers and Helical
Anchors in civil engineering construction.

For more information on ISHF, contact:

Dr. Alan J. Lutenegger

Professor of Civil & Environmental Engineering
University of Massachusetts

Amherst, Ma. 01003
lutenegg@ecs.umass.edu
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Brightwater drilling opens sinkhole in Bothell

For the second time during construction of the Brightwater
sewage-treatment plant, a large sinkhole has opened up
above the 13-mile tunnel being mined to carry treated
waste to Puget Sound.

King County wastewater-treatment officials don't know
when the new hole, up to 30 feet wide and more than 15
feet deep, opened up in a wooded area in Bothell. It was
discovered this month after a neighbor reported to the city
that a tree was leaning against a cable-TV line.

"It's so close to the Brightwater alignment that it's pretty
reasonable to assume that it's related to Brightwater," said
Annie Kolb-Nelson, spokeswoman for the county's Waste-
water Treatment Division, which is building the $1.8 billion
plant and related pipelines.

Contractors have fenced off the sinkhole for safety and will
fill it after they receive a city permit, Kolb-Nelson said.

The sinkhole is the latest problem in a deep-bore tunneling
project that has been complicated by rapidly changing,
sometimes unstable soils and the difficulty of maintaining
and repairing machines under high air pressures.

The treatment plant is almost complete, and all but 1.5
miles of the 13-mile tunnel are finished. The sewage-
treatment plant and pipelines are supposed to be fully op-
erational by mid-2012.

A 30-foot-wide, 15-foot-deep sinkhole obliterated the
driveway of a Kenmore resident after a Brightwater tunnel-
boring machine passed below the house in March 2009.
Officials said the machine excavated too much sandy soil.

Tunnel construction manager Judy Cochran said the Bothell
sinkhole apparently was caused by an August 2008 con-
struction mishap that also stirred up sediment in Horse
Creek and the Sammamish River and temporarily altered
the chemistry of the two waterways over a two-month pe-
riod.

The state Department of Ecology issued King County a no-
tice of violation and ordered tighter supervision of under-
ground repairs on tunneling machines.
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The problems occurred while compressed air was being
used to hold back the soil during routine maintenance on
the cutterhead of a boring machine 150 feet below ground.
As workers were entering the excavation chamber, they
discovered sand had poured into it and they retreated, clos-
ing the hatch behind them.

"They kind of left in a hurry," Cochran said. Repairs were
postponed until the machine could reach a safer area.

The collapse of soil into the machine's excavation chamber
apparently sent compressed air into Horse Creek several
hundred feet away and created the sinkhole directly above
the machine, Cochran said.

Because the sinkhole is in an area of brush and trees sepa-
rated by a fence from a nearby condominium complex on
93rd and 94th avenues Northeast just west of Highway
527, it may have gone unnoticed for months, Cochran said.

"They're doing their best to correct it, I'm sure," said Jorge
Landa, who owns the property with the sinkhole and the
Delanda Dog Inn kennels. His main concern, he said, is that
the well serving his kennel not be damaged again, as it was
when the tunnel was bored beneath his land.

Residents along the tunnel route have complained of noise,
a flood of sewage, cracked foundations and other problems.

Cochran said the county asked geotechnical engineers a
couple of months ago to take a close look at excavation
records for any indication there may be other "voids" that
could lead to surface settling or sinkholes.

Problems on the Brightwater tunnel have led some critics to
predict more serious problems in the planned replacement
of the Alaskan Way Viaduct with a world-record 58-foot-
diameter tunnel.

The state's tunnel contractors will try several tactics to pre-
vent soil settlement that can cause sinkholes. These include
grout injections in the soil around buildings, especially in
the soft soils near Pioneer Square; laser-guided measuring
devices at the rear of the tunnel machine to ensure soil
isn't being removed too quickly; grout injections from the
machine; and a $20 million incentive payment to contrac-
tors if they succeed in avoiding settlement of buildings,
known as "deformation.

The two boring machines blamed for the Bothell and Ken-
more sinkholes were idled for most of 2009 and part of
2010 as their operator struggled to make major repairs
without subjecting workers to extremely high air pressure.
The contractor completed the Kenmore-to-Bothell tunnel
segment last June and was replaced on the Kenmore-to-
Lake Forest Park portion.

(Keith Ervin, The Seattle Times, March 28, 2011)
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MaAaia Movn 0a peTa@epOEei, AOym... USATOV

To povaoThpl Kolgnoewg TnG @eoTOKOU TOpViKiou OoTA
FpeBeva, HE €15IKN TEXVIKN, AVAHEVETAI VA EYKATACTA-
Ogi 27 4. ynAoTepa

OkTakodaola Xpovia PeTa Tnv idpuor Tou, €va anod Ta nio na-
NG povaaoTnpia Tng Makedoviag, n Povh Kolunoswg tng Oco-
TOkoUu Topvikiou Twv MpePevmyv, Toinaleral va diavioel 127
M. avneopag navw os pAayeg yia va gykatacTtabei 27 p. wn-
AOTEPA Kal va YMITWOEl and Ta vepd TNG TPITNG TEXVNTAG
Aipvng Tou AAIdkpova nou Ba KAaTakAUGOUV TNV NEPIOYT).

TIC €nOpEVEG NUEPEG, ONWG avakoivwoav ol apuodiol Tng
AEH, Ba Eekivrioouv ol epyacieg oTAPIENG Kal Ta XwHAToup-
YIKG €pya yia va PeTakivnOei oAOKANpo To diwpo@o KaboAl-
k0 TOou BulavTivou povaoTnpioU, Bapoug 300 ToOvwv Kai U-
Woug 9 . Me pia €1BIkn TEXVIKN, dOKIMAoWEVN OTO NApeABOV
Kal og aAAa onuavTika pvnueia Tng ABnvag kai ©scoalovi-
KNG, To Bpuloluevo KTioua Tou oTpatnyou Iwavvn Topviki-
ouU nou €ixe do&daoel e TIG ViIKEG TOU Tov auTokpdtopa Nikn-
@opo dwka Ba aAAd€sl unoxpewTikG B€0n kal To onueio,
€KEl MOU €0TEKE YyIlad alwWVeEG oTnv 0X6On Tou AAIdkuova, Oa
BpiokeTal cUVTONA KATW ano TOV TAMIEUTHPA TOU UdPONAEK-
TpikoU @paypaTtog IAapiwva nou katackeuace n Anpooia
Enixeipnon £€Ew and tnv Aiavn Kolavng.

H Aigvn 6a apyiosl va yepilel and To kalokaipl Tou 2012, H
enixeipnon didowong Tng Hovig Mavayiag Topvikiou, Onwg
Kal To €pyo mpoaoTaciag Tng andokpnuvng oknTng Tou Oadiou
NikGvopa OTO MNAPAKEIPNEVO WovaaoTnpl TnG Zapopdag, Bew-
poUVTal WG Ta oNUAavTIKOTEPA and Ta YvnuEia nou €xel ava-
AaBel va diaocwoel n AEH.

To KAZ éxel dwoel Npo KaipoU Tnv €yKpIon Tou yla Tn HETa-
kivnon. H enixeipnon didowong Tou povaoTnpiol unoAoyile-
Tal o1l Ba kooTioel 850.000 supw kar Ba €xel oAOKANPwWOEI
MEXP! TO TEAOG TOU kahokalpioU. To syxeipnua €Xel uwnAo-
TEPO pioko and aAAa napopoia, KAbwg yia NpwTn Gopa &va
TOGO NaAid KTioga WE TETOlA APXITEKTOVIKA 1dIopoppia Ba
METakIvVNOei pe avw@épeia 24% Npog TNV KOPUPI TOU KOVTI-
voU Aogou. AiaBétel OpwG w¢g eyylnon Tnv euneipia Tou
apxITékTova unxavikou AnunAtpn Koppé, yvwotoUu and Tn
MeTapopd Tou valdpiou oTtnv 0d6 Kneioiag, Twv ANooTOA®WY
MNéTpou kai MaUuAou oTo agpodpopio TwV SNATWV, TOU NaAl-
oU kTIpiou Tou OZE, evdg Tlapiol otn @sooalovikn K.d. «H
nposToipacia €xel Eekivroel kal Tov IoUAIo, unoAoyiloupe OTI
Ba apyioel n peTagopd Tou kKaBoAikoU nou Ba diapkeEoel Ai-
YEC NUEPEG. H avnpopa npocBéTel peyaAuTepn duakoAia.

Ei1d1kn pépipgva

H oAioBnon oTig pdyeg Ba yivel pe udpaulikda £upoAa nou Ba
gival oTepewpéva NAvw oTov vao Kal 6a PETAKIVEITAl PETPO
METPO. EIDIKOG €EWTEPIKOG OKEAETOC Kal €10IKA KATAOKEUN
KATw ano Ta BepéAia Ba npooTaTelel TO KTiIOPA KATA Tn HE-
Takivnon ano Tuxov napapoppwoelG. Tnv npwTtn Hépa Ba

€iMaoTE EUTUXEIG av KAvel NEVTE PETPA...», ONAWOE aTNV «K»
0 K. Koppég.

EkTOC and To kKaboAlko, 6a peTa®epOei To PeEYaAUTEPO WEPOG
Tou EUAIVOU OTEYaAOTPOU Kal TWV ToiXWv Tou npdvaou yia va
npooTaTeuToUV ToIXoypa®ieg Tng npoéoowng. EIdIkA pEpipva
B6a AnQBei yia TIG oNAvIEG TOIXOYPAPIEG NOU XPOovVoAoyoUvTal
To 1481-2. Avte€av Tov peydlo oeiopd Tou 1995 ki €xouv
ndn ouvtnpnBei kal oTepewBei (1999-2001) and cuvepyeia
TNG 11ng E@opiag BulavTivov ApxaloTATwV. STV KOPU®R
Tou AOpou Ba npoaoTedei kI €va PEPOG and Ta undAoina KTio-
pata Tou povaoTnpioU nou Ba avakaTaokeudoToUv WE Ta
naAid uAika Toug.

«Aev Unopoupe va diavonBoUpe To XwPIO HAG Xwpig auTn Tn
povA. Eival n 1oTopia pag, 6Ao To napeABov Tng nepioxne»,
gine otnv «K» 0 k. AnuATpng =Tapdapag, €vag anod Toug Ka-
Toikoug Tou xwpioU Mavayia MpeBevy, nNou PEXPI NPV anod
Aiya xpovia ovopagdétav Topviki. O 73Xpovog, «WwAaATng 0Aa
Ta Xpovia», BuudTtal TNV TEAEUTdia Popd nou AsiToUpynos
«TnG Alakaivnoigou To 1954» kai &Epel va dinyeital evTunw-
OlaKEG 10TOPIEC YIa Toug BpUAouc. «...Eixe nepdosl o MNanag
ano 3w, kanoTe, HETa TNV AAwaon Tng MOANg kai Asiroupyn-
og, dAAG ol povayxoi dev BEAnoav va Eavaxpnoidonoinaouv
Tov vad kI €kavav ano navw aAAo xwpo AsiTroupyiag... ‘ETol
€€nyeiTal nou £xel dUO 1EPEG KOYXEG TO KABOAIKO...».

(®avaong Taiyyavag / H KAOGHMEPINH, 16.04.2011)

(G2 4R -0

Ynokardaoraro peAI{OA anod... pavitdapia

‘Eva VEO UAIKO anod YeEwpyika anoBAnta Epxeral va av-
TIKATAOTIOElI TO CUVOETIKO Npoiov

TI KOIVO €XOUV Ta KPAavn, Ol CUOKEUACTIEC TWV TNAEOPACEWV
I TWV UMOAOYIOTWV, Ol HOVWTIKEG MAAKEG TWV KTIPiWV, AKo-
MN Kal Ta @TEPA Twv agponAavwv; ‘OTI nepiéxouv QeAIOA,
€va ouvBeTIkd UAIKO eupeiag xpriong nou napdyerar and To
nerpeAalo. AANwoTe, To QeMIZON (7 N dloyKwpEvn noAuaTe-
pivn, O6Nw¢ ovopdaleral enionua) ouvdudlel apKETEG XPNOIMEG
1010TNTEG, ONWC OTI ival eEAaPpUl Kal avBekTIKO oTnV Uypaai-
a, €Xel TNV IKAvOTNTa va anoppo®d Toug kpadaououcg Kal
napouacialel €EaIPETIKA BEPUOPOVWTIKH CUWNEPIPOPA.

QoT600, n HeydAn didpkeia wng Tou, n onoia QTAVEl £wG
kal Ta 10.000 xpovia, To kaBioTd eniBAaBEG yia To nepIBAA-
Aov, apou, napdAo nou ival avakukKAWOIWOo, HEYAAEG NOCoO-
TATEC TOU KATAARYOUV TEAIKA OTIC XWHATEPEG. 'ETOl, OUNQW-
va Pe Tnv apepikavikn Ynnpeoia MNpooTaciag Tou Mepifai-
AovTog, povo aTig HIMA avTioToixei oTo 25% Tou ouvoAIkoU

TA NEA THZ EEEEI'M - Ap. 37 — AMNPIAIOZ 2011 ZgAida 41



OYKOU TWV AnoppIPPAT@V. ZUVTONA OPWG OTIC CUOKEUATIEG
TWV NAEKTPOVIKWV CUCKEUWV Kdl OTIG HOVWOEIG Ba KAVel TNV
€UPAvIon Tou £va andAuta QUOIKO UMOKATACTATO TO OrMoio,
oTav eival nAéov axpnoTo kal Ba@Tei oTo XWHa, diacnaTai
nAAPWG napayovrag Ainacpa. To UAIKO auTd, To onoio spn-
Upav ol Auepikavoi Eben Bayer kalr Gavin Mclntyre, anoTe-
AgiTal and yewpyikd anoBAnTa —onwg @Aoiolg puliou, oiTa-
pioU 1 BpwHNG- Kai PieG... HavITapi®Vv, Nou EVOVOUV HETAEU
TOUG Ta anoBAnTa kai npoadidouv oTo Npoidv TNV anapaitn-
Tn ouvoxn. To ev AOY® UAIKO GUUNEPIPEPETAl ONWG AKPIRMG
To (eAIfOA, napouaialovTag PAAIOTA Kal To €MNAEOV MAEo-
VEKTNMA NWE €ival nupipgaxo. MFeyovog nou €NeiCE ThV €TAIpE-
ia Dell va &kiviioel va To XpnoIPONOIEl MAOTIKA OTa XApTiva
KIBOTIO PETAPOPAG TWV CEPBEP TNG, KAl TNV AUTOKIVNTORIO-
pnxavia Ford va ouvepyaoTei Pe Toug dU0 AUEPIKAVOUG WOTE
va avTikaTaoTrAOoEl TNV MOAUGTEPIVN MOU Undapxel oc Kabe
1.X., KUpiwg Pe okono Tn Bspuopdvwan.

MNa Tnv kataokeur) Tou, ol Bayer kair McIntyre oképTnkav
ndn anod Tnv €noxn nou @oitoloav oto MoAuTexVikO IvaoTi-
ToUTO Rensselaer otn Néa Yopkn va a&ionoifoouv To yeyo-
vOG OTI, KaTa TNV avanTugn Toug, Ta pavitapia dnuioupyouv
€va TepaoTio JikTuo and pileg. ‘ETol unéBeoav nwg av QuUTE-
uav onopoug PaviTapi®v OxXl 0 Xwua aAAd ot éva unoo-
Tpwpa and aypoTika anoppipypara, ToOTe ol pifeg Ba €kavav
auTd TO UNOCTPWHA EEAIPETIKA CUNNAYEG, METATPENOVTAC TO
0UCIaOTIKA O€ QUOIKO PEAICOA.

‘OTav 10 2007, o€ nAikia HOAIG 24 €Twv 0Ol dUO HNXavoAdyol
unxavikoi idpuoav Tnv eraipsia Ecovative Design yia Tnv
EUNOPIKN EKPETAAAEUON TNG 10€AG, TA MEIPAPATA TOUuG OIKai-
woav Kal ge To napanavw. 'Exovrag onuepa TeA€lonolnaoel
TNV TexvoAoyia, To UAIKO Toug napackeudleral nAEov o€
MOAIG 10-14 nuépeg, agol, WEoa O auToO TO XPOVIKO B1do-
TUa, Ta pavitapla €xouv Jdnuioupynoel pilec ouVOAIKOU
unkoug 800 peTpwv O 1 TETP. €KATOOTO TOU UAIKOU. To
MOVo nou xpeldleTal oTn OUVEXEIa €ival va Bgpudvouv To
npoiov otoug 40-60 °C, ye okono va oTauaThiosl N avanTuén
TWV paviTapiov. Maliora, otnv nopeia anodeixbnke nwg n
TexvoAloyia €Eao@alile akoun nepioodTEPA MAEOVEKTHMATA,
apoU katavalwvel To 1/8 Tng evépyelag nou Xpeldleral yia
TAV Napaywyn TnG ouvOETIKAG NOAUCTEPIVNG, UE OUVENEIA TO
npoidv Tng Ecovative va €ival akopn nio @IAikd oTo nepi-
BaAAov, aAAa kai nio penvo.

MNepiooodTEPO NAVTWE and To KOOTOC, kKaBoploTikd poAo oTnv
ané@aon Tng Dell va xpnoigonoinoel MAOTIKA TO UNokaTdo-
TaTo Tou (PeAION OTIC CUOKEUATIEG TWV OEPREP TNG £naiEav
ol 8 pveg dokIJwV nou angdei§av nNwg To UAIKO unopoloe
va npooTaTeloel aUTEG TIG EUAICBNTEC KAl aKPIBEC CUOKEUEG,
av kai To Bapog Toug Eenepva Ta 45 KIAG.

MNa Tnv KaTaokeun Tou 6a XpnaoigonoloUvTal Ta UMNOAEiPPATa
ano TIC BapBakokaAAigpyeisg oTo Austin Tou Texas, Onou
BpiokeTal To gpyooTdaio Tng Dell. =1dx0¢ Tng Ford, anod Tnv
aAAn, €ivar va eAattwosl TNV nepiBaAAovTiKn sniBapuvon
ano TIC NPWTEC UAEG NouU XpNOIKONOIEl oTa JOVTEAA TNG — TN
oTIyhn) nou kdBe auTokivnTo nepiexel 13 nepinou kIAG no-
AucTepivng. Kal 1o UAikd Tng Ecovative 8a a&ionoindei oyl
povo yia va anoTpenel Tnv avraiiayr BeppoTnTag avaueoa
oTo MNEPIBAANOV Kal TOUG E0WTEPIKOUC XWPOUG TWV OXNHA-
TwWV, AAAd Kal GTOUG MPOPUAAKTNPEG Yid TNV anoppoenaon
TWV KPadaopwy ano TIC CUYKPOUUTEIG.

'Onwg eival puaiko, Ta oxedla Tng Ecovative dev oTapatouv
€dw: n €raipeia €xel Ndn avanTtU&el €&va avaloyo «npacivo»
npoiov yia Tn povwon KTipinv, avalnT®vTac KaTaOKEUAOTEG
nou 6a avaAdBouv Tn BloPnNxavikn Napaywyn Tou. =To anw-
Tepo PEAAOV, ol Bayer kai McIntyre unoortnpifouv nwg, xpn-
OIHONOoIMVTAG JIAPOPETIKEG NPWTEG UAEG, Ba kaTapépouv va
napdyouv NAaAl anod paviTapia BiodiacnwPevo NAACTIKO ano
TO onoio 6a pnopouv va katackeualovTal TNAEOPACEIG, UNo-
AOYIOTEG KAl GAANEG NAEKTPOVIKEG GUOKEUEG.
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Malikn napaywyn

XAapIC OTIC NMPOOMTIKEG MOU avoiyel, Ta TeEAEuTaia TEooeEpa
xpovia n Texvoloyia Tng Ecovative €xel kepdicel Bpaeia
OTOUG MeyaAUTepoug digbveic dlaywviopolg KalvoTouiag,
npiv Kav napaydyel To npwTo Tng npoidv. ESw kai Aiyoug
URAVEG, NAAIoTa, n €Talpeia ASITOUupysi £va MIAOTIKO £pyooTa-
olo otn Néa Yopkn, To onoio kABe priva napaockeudalel Quaol-
kO (eAIlOA yia 5.000 cuokeuaoisg, neiBovTag £Tol KAl TOUg
nio dUoNIOTOUG OTI TO UAIKO pnopei va napaxOsi oe palikn
kAipaka. 'ETol, Je Ta 4 ekat. doA. nou éxel eEao@alioel anod
Tnv Dell, Tn Ford kai TIg KpaTIkEG emixopnynoeig, n Ecovative
olvTopa Ba Eekiviioel va kataokeuadel pia véa povada pe
noAAanAdoia duvapikotnta. EEAGAANou, yia kabBe TETOIO £p-
yooTdolo Ba xpeialovral OXETIKA Alya ke@dAaia, agou o
anapaitnTtog €E0NAIOUOG €ival apkeTa @Onvog. MapdAinAa,
TO KOOTOG A&iToupyiag Ba ival apkeTd PIKPO — yid va «KAA-
MepynOei» To npoidv Tng Ecovative, To povo nou xpeialeral
€ival EUVOiKEG OUVBNKEG yia TNV avanTu§n Twv Pavitapiov,
dnAadn Aniec Beppokpacieg, uypacia kal okoTadl. Enope-
VWG, Ta gpyooTdaia auTtda oyl povo dev Ba enifapuvouv Ta
TOoMIKA olkoouaoTAKATa, aAAa 8a dwaoouv Kal pia AUon yia Tn
dlaxeipion TwV YEWPYIK®WV anoBARTwY, aglonoimvTag npwTeg
UAeg nou dsv pnopouv va xpnoigonoinBouv oUTE Kav yia
{WOTPOPEG.

(KwoTag AeAnyiavvng / H KAOHMEPINH, 16.04.2011)
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NOMIKA OEMATA

Corporate manslaughter verdict sends out
strong H&S message

The first trial of a company for corporate manslaughter has
ended with a guilty verdict for the site investigation firm
Cotswold Geotechnical Holdings (CGH).

A fine of £325,000 has been imposed. Though less than the
£500,000 maximum possible under the Corporate Man-
slaughter Act 2007, it is sufficiently large to be a severe
warning to the construction industry of the perils of ignoring
health and safety regulations, according to sentencing judge
Justice Field.

It could he enough to bankrupt the relatively small company
which must pay the money in annual installments over 10
years. Such a result would he "unfortunate", but was an un-
avoidable possibility of the "serious breach of duty revealed
by the case".

Alexander Wright died
when this pit collapsed
in September 2008

The trial at Winchester Crown Court ended in mid-February
when the firm was found to have caused the death of 27-
year-old junior geotechnical engineer Alexander Wright in
September 2008. The firm had denied the charge, but was
found guilty by the jury after just an hour and a half of deli-
beration.

"[CGH director] Peter Baton thought he knew better than the
long-established guidance," said Justice Field. "In this he was
gravely and culpably mistaken. It set a lamentable example
for young geologists like Wright."

He said Eaton had also failed to heed a warning given to him
by the Health and Safety Executive (HSC) in 2005, or to act
on his pledge to the HSC to improve his way of working.
"That assurance was never honoured," said Justice Field.
"He continued in the same way."

Wright died of traumatic asphyxia on a site in Briscombe,
Gloucestershire, when a 3.8m deep trial pit that he was
working in collapsed, and the weight of the soil crushed his
lungs. He was alone on site at the time of the accident.
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The prosecution had accused the firm of failing to follow its
own safety guidelines by having an unsupported trial pit over
1.2m deep and allowing an employee to enter it while alone
on site (Ground Engineering, last month).

Richard Lissack QC, defending, told the court that Wright
knew he should not enter a trial pit without supervision, and
that he had sufficient training and experience to know that
the pit could be dangerous. Lissack had claimed that Wright's
death was due to his own "miscalculation" rather than to his
company's working practices.

"Had this young man done as his company always did, there
is a very good chance he would be alive," Lissack, defending,
told the court

"That talented young man miscalculated his activity that af-
ternoon," he said. For that miscalculation he paid the most
terrible price."

Lissack, also said CCH's practice of entering unsupported trial
pits deeper than 1.2m was not down to CGH director Peter
Eaton’s way of working being "slapdash" or stuck in the past.

"It was because this was how things were done [in the indus-
try]", Lissack said.

He said Eaton was not wrong to leave Wright alone on site,
because - witnesses had agreed - there was no need for him
to enter any of the pits. It had been agreed that the pits would
he backfilled and boreholes used instead.

Lissack added that there was no reason why Eaton should
have specifically told Wright to stay out of the pit, as Wright
would have known it was dangerous and unnecessary.

In addition, the court heard, there was "no need for Mr. Ea-
ton to have been there at all", because the quotation CGH had
given to carry out the work was based on one excavator driv-
er and one engineer, not two.

Lissack told the jury that CGH's way of working was "rather
more commonplace”, and the case was "not nearly as clear-
cut", "as the prosecution would have you believe".

He argued that industry guidance, which says that workers
should not enter unsupported excavations more than 1.2m
deep, "gives best advice to a broad sector" rather than dictat-
ing a hard rule.

A more risk-based approach to health and safety has become
common in recent years, Lissack said. "Some years before
2008, the absolutism had gone."

He had urged the jury not to base its decision on industry
guidance. "You are not here to promote some national
standards," he said.

Lissack accepted that CGH's way of operating was in some
ways "genuinely deficient". However, he said CGH's failings
were not causative of Wright's death nor deserving of the
label “gross”, and therefore the company should not be con-
victed under the 2007 Act.

The landmark case centered in the implementation of health
and safety guidance, including British Standards BS6031:
Code of practice for earthworks, BS5930: Code of practice for
site investigations, and the ICE's Specification for Ground
Investigation.

Mark Ellison QC, prosecuting, said that CGH failed to enforce
its own health and safety rules and disregarded industry
standards.

The jury heard detailed discussions about whether the pit in

question should have been shored up or supported in some
way; whether soil samples should have been taken from
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ground level instead; whether CGH employees were made
aware of health and safety rules; whether Wright should
have been left alone on site with open pits.

It also heard opposing views about whether the industry
standard that unsupported pits below 1.2m should never be
entered was a hard rule or flexible guidance.

The trial could have serious implications for how health and
safety guidance is enforced.

Standing Committee on Structural Safety (SCOSS) chairman
John Carpenter said that the case could jolt engineering
firms to review their health and safety arrangements. Too
many companies establish health and safety measures but
fail to enforce or document them, he said.

"It will be a massive wake-up call for companies. There are a
lot of companies that have the procedures and then sit back
and think that's taken care of. Unless they're being re-
viewed and audited, senior management don’t know
whether they're being enforced."

The Corporate Manslaughter Act 2007 was created to hold
organisations to account if a workplace death is caused by
serious managerial failures.

Legal firm Davies Arnold Cooper partner Fiona Gill said small
companies should think about how a serious accident could
affect their business. “Clearly, a conviction under the Corpo-
rate Manslaughter Act [2007] could threaten the future of
small companies,” she said.

SUMMARY OF THE TRIAL
28 January

Mark Ellison QC, prosecuting, told the court that Health
& Safety Executive (HSE) officials had warned CGH in
2005 after a former employee expressed concern about
having worked in trial pits without formal training. He said
Eaton then told HSE that he would use shoring for all future trial
pits, or make sure their sides were battered back.

The court heard that CGH's own health and safety
rules, written by Eaton in 1992, agreed with British
Standards and ICE guidance in saying "timbering or
other support must be used" in trial pits over 1.2m
deep, and that such pits should not be entered by em-
ployees when alone on site.

The court heard that Eaton was aware of British Stan-
dards regarding pits deeper than 1.2m. The court heard that
on the day of the accident, Wright told site owner Mark Clubb
that because CGH was a small firm he could enter un-
supported trial pits, but if it were a larger firm "like
Mowlem" it would not be allowed.

2 February

Former CGH employee Alex Mclver, a colleague of
Wright's, told the court he felt that unsupported trial pits
were dangerous, but that Wright would have been a
good judge of the risk.

8 February

The court was shown a DVD of police interviewing Ea-
ton, who said he was "absolutely confident" Wright
knew what he was doing. He said it was "absolutely essen-
tial" that workers did not enter pits when alone on site.
Eaton said he had been using the same procedures to
dig trial pits since 1971. Eaton said the 1.2m rule did not
apply to engineers like Wright arid himself, who had a prac-
tical knowledge of geotechnics.
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9 February

Earth Science Partnership director John Campbell told
the court it was “not surprising” to find a CGH employee
inappropriately entering a pit, based on "how CGH con-
ducted their business". Campbell said it would have
been impossible to save a man from a pit collapse with-
out immediate action by an excavator.

10 February

The defense read a statement by Eaton, saying Wright should
not have entered the pit alone. He said he had made it
clear that the pit in question was unsatisfactory and
that a borehole would be used instead. The court heard
that CGH had a rule that no-one should enter a trial pit
without another person watching.

The court heard that Wright had sufficient knowledge and
experience to assess risks. Lissack told the court that
engineering geologists can make their own assessments
of whether it is safe to enter a trial pit. The pit which killed
Wright was dug in "firm to stiff clay all the way down", the court
heard.

Eaton said that shoring was inappropriate where work-
ers will usually only enter a trial pit for less than a
minute as it was disproportionate to the risk. Consul-
tant Simpson Associates partner Martin Partridge said Ea-
ton's methods were no different from any other company
doing site investigations with whom he had worked. He said it
was typical for unsupported pits up to 2m deep to be entered,
it the ground conditions were firm. The 1.2m rule is "a generic
assessment”, he said, and may be too cautious for firm
soils. Plant hire contractor Barry Hawkins Contracting
owner Frederick Hawkins said entry into unsupported
pits deeper than 1.2m does still happen and he does it
himself.

11 February

Ellison summed up the prosecution's case, arguing that the
way CGH's trial pitting was managed was a cause of
Wright's death. Of one former CGH employee he said:
"he was never given any guidance, he was left to make his
own decisions" about entering pits. Another former em-
ployee said that Eaton told him not to enter unsup-
ported trial pits of greater than 1.2m when working on a site
for Bovis because “they are pretty hot on health and
safety”, the court heard. This showed that Eaton moderated
his behaviour dependent on who he was with, Ellison
said.

14 February

Lissack summed up the defence's case saying the tragedy
was caused by Wright's own error of judgment when he
chose to enter the pit while alone on site, against CGH's
rules.

15 February

Gutty verdict was returned after just 90 minutes.
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ENAIAG®EPONTA -
2EI>MOI

O KaTaoTPOPIKWTATOG GEIOKOG Kal To tsunami Tng 11" Map-
Tiou ornv Ianwvia kal To coBap®TATO NUPNVIKO atuxnua
nou NpokdAeoav oto gpyooTdcio Tng Fukushima eEakoAou-
BoUv va anaoyxoAoUv OAa Ta dieBvh pEoa evnUEPWONG Kal
BeBaiwg TNV €nIGTNUOVIKR KoIvOTNTA. Agkadec apbpa oXeTI-
K@ Pe osiopoUg Kal tsunami kal TpOMouUC avTIMETWMIONG TWV
nPoBANUATWV MNouU npokaAoUv dnuooieldnkav TIG NUEPEG
METa To oupPav kal eEakoAouBouv va dnuoocieliovTal o€ €-
PNUEPIDEG, NAEKTPOVIKEG OEAIDEC KAl EMIOTNMOVIKA NePIOdi-
KA, NoAAG €€ auTtwv €EaipeTikoU evdlapEpovToc. STo MNapap-
TNUA auTto ouveyxifoupe Tnv napdabeon dNUOCIEUNATWY Kal
OXOAiwV OXETIKA PE TOUC ocigpouc oTo Christchurch Tng Née-
ag Znhavdiag kal oto Tohoku Tng Ianwviag, evw OTo KUPIwg
OWHA TOU TEUXOUG Kal aTnv evoTnTd ENAIAGEPONTA - ZE-
I=MOI napaB&éToupe dnUOCIEUPATA YIA TOUC OEIOHOUG YEVI-
K®OTEPQ.

A seismograph for ancient earthquakes

Earthquakes are one of the world’s biggest enigmas — im-
possible to predict and able to wreak untold damage within
seconds. Now, a new tool from Tel Aviv University may be
able to learn from earthquakes of the ancient past to better
predict earthquakes of the future.

Prof. Shmuel Marco of Tel Aviv University’s Department of
Geophysics and Planetary Sciences in the Raymond and Be-
verly Sackler Faculty of Exact Sciences and his colleagues
have invented a new tool which he describes as a “fossil
seismograph,” to help geophysicists and other re-searchers
understand patterns of seismic activity in the past.

Inspired by a strange “wave” phenomenon he studied in
disturbed sediment in the Dead Sea region, Prof. Marco
says the new tool, developed with input from geologists and
physicists, is relevant to areas where earthquakes affect
bodies of water, like the West Coast of the United States. It
also can help engineers understand what’s at risk when
they plan new hydroelectric power plants. The new re-
search was published in the journal Geology.

A geophysical yardstick for centuries past

“Current seismographical data on earthquakes only reaches
back a century or so,” says Prof. Marco. “"Our new approach
investigates wave patterns of heavy sediment that pene-
trates into the light sediments that lie directly on top of
them. This helps us to understand the intensity of earth-
quakes in bygone eras — it's a yardstick for measuring the
impact factor of earthquakes from the past.”

Prof. Marco, his departmental colleague Prof. Eyal Hefetz,
and doctoral student Nadav Wetzer took a highly technical
look at layers of mud at the Dead Sea. The layers were
originally stratified in a very stable manner, but now heav-
ier sediment appears to have been pulled up into the lighter
sediment.

The researchers propose that the physics governing the
sediment patterns is similar to a phenomenon found in
clouds and sea waves but in the case of rocks it was the
earthquake shaking (rather than wind) that triggered the
formation of waves. The scientists call it the “Kelvin-Helm-
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holtz Instability,” which describes a theory of turbulence in
fluids. The Tel Aviv University team applied this theory to
analyze the deformation of sediment caused by past earth-
quakes.

Earthquakes cause deformation in rocks and sediment. Us-
ing the basic principles of friction, the researchers consid-
ered the geometry of the shapes they found in the Dead
Sea sediment and combined it with a number of other pa-
rameters found in physical science to calculate how earth-
quakes from the past were distributed in scale, time and
place.

The bigger geological picture

Prof. Marco and his colleagues found that the deformation
begins as moderate wave-like folds, evolves into complex
recumbent folds, and finally exhibit instability and fragmen-
tation. The deformation process advances depending on the
earthquake size — the stronger the earthquake, the more
intense the deformation.

The seismological record for fault lines like those near Jeru-
salem and Los Angeles simply isn't old enough to predict
when the next quake might strike. “We've expanded the
window of observation beyond 100 years, to create, if you
will, a ‘fossil seismograph,’” says Prof. Marco. He adds that
the tool is only relevant in earthquake zones that intersect
with bodies of water such as lakes or the sea.

But it could be very relevant to geologists studying earth-
quake patterns in areas like the Salton Sea in Colorado. The
Salton Sea, only 100 years old, is located directly on the
San Andreas Fault in California’s Border Region.

American Friends of Tel Aviv University (www.aftau.org)
supports Israel’s leading, most comprehensive and most
sought-after center of higher learning. Independently rank-
ed 94th among the world’s top universities for the impact of
its research, TAU’s innovations and discoveries are cited
more often by the global scientific community than all but
10 other universities.

Internationally recognized for the scope and groundbreak-
ing nature of its research and scholarship, Tel Aviv Univer-
sity consistently produces work with profound implications
for the future.

(ScienceBlog, March 14, 2011)
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Making buildings safer with earthquake shock
absorbers

NEW YORK (CNNMoney) -- As Japan recovers from its dev-
astating earthquake, one small company in upstate New
York is hoping its innovative technology could help make
the country's buildings safer from future quakes.

Taylor Devices, a 100-employee manufacturer based in
North Tonawanda, N.Y., sells patented earthquake shock-
absorbers, which stabilize buildings, bridges, and elevated
freeways during temblors to help prevent them from falling.

Although it will be a while before Japan starts to rebuild,
when it does, the company's devices could help create
more stable buildings, says CEO Douglas Taylor.

Cold War military technology: Among other things, Tay-
lor Devices sells dampers, or shock absorbers, which dissi-
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pate the energy of the earthquake before it bends or dam-
ages a building, explained Taylor.

COLURTEST: TATLOR DEYIGES

Douglas Taylor, CEO of Taylor Devices, stands next to
earthquake shock absorbers used on the Sutong Bridge in
China, a 4.7-mile long cable suspension bridge.

The technology increases the earthquake resistance of a
building by threefold, he said. Dampers are based on tech-
nology first developed by the military to protect U.S. mis-
sile silos against Russian attacks during the Cold War.

Taylor's father started the company in 1955, and through
the Cold War, the only customer was the U.S. government.
The company still manufactures all of its products in up-
state New York.

Because Taylor Devices started developing the patented
technology earlier than many of its competitors, it has been
able to build strong customer bases in other countries.

Seventy percent of the company's sales are made outside
the country, 40% of total sales are from Asia, and 10%
from Japan. Taylor Devices has worked on more than 350
building and bridge projects worldwide, including the Gug-
genheim Museum in New York and the Seattle Mariners'
baseball stadium. Generally, its technology is used in large
commercial buildings.

Right now, eight of its employees are in a sales office in Yo-
kohama, close by Tokyo; the company has installed its de-
vices in 22 buildings and bridges in Japan. All 22 sites seem
to have survived the earthquake without suffering any
damage, Taylor said.

The recession trimmed the company's sales last year by
15%, but exports to Asia grew, according to company
documents. And Taylor expects exports to continue rising.

"Other Asian countries will look at this and say: 'Oh my
gosh! If it happened in Japan, it could happen here! What
are we going to do to be sure this doesn't happen to us?' "
Taylor said.

The company, which added employees and manufacturing
capacity last year, is prepared to expand more if demand
warrants, Taylor says.

He isn't the only one betting on the company's ability to
make Japan's buildings safer. Investors sent the company's
stock surging as much as 33% higher during Friday morn-
ing trading but lost half its gains by Friday's close. Monday
shares ended at $5.70, up just 1%.

(Catherine Clifford, CNNMoney.com March 15, 2011)
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California "big one" expected to pale next to
Japan quake

When the seismic "big one" hits California, scientists doubt
it will be quite as powerful as the earthquake that struck
Japan last week although it could do plenty of damage.

The colossal California quake considered inevitable and long
overdue is most likely to strike along the southern end of
the famed San Andreas Fault and register a magnitude of
7.5 or greater, many times less powerful than the 9.0 tem-
blor that rocked Japan on Friday, geologists say.

Still, an earthquake damage forecast prepared in 2008 for
the U.S. Geological Survey by geophysicists and engineers
envisions a calamity that would leave 2,000 people dead,
50,000 injured and 250,000 homeless.

That scenario is based on the premise of a magnitude 7.8
quake rupturing the San Andreas in the desert east of Los
Angeles and radiating with catastrophic fury into the na-
tion's second-largest metropolitan area.

The skyline of San Francisco and the Golden Gate Bridge
appear above the evening fog as the suns sets on the Marin
Headlands in Sausalito, California April 18, 2009.

Such a quake could be expected to topple 1,500 buildings,
badly damage another 300,000 and sever highways, power
lines, pipelines, railroads, communications networks and
aqueducts. Property losses of more than $200 billion are
projected.

The hypothetical quake also would ignite about 1,600 fires,
some growing into conflagrations that would engulf hun-
dreds of city blocks.

Experts predict the biggest long-term economic disruption
would come from damage to water-distribution systems
that would leave some homes and businesses without run-
ning water for months.

"The lesson is you don't need a magnitude 9 to cause ex-
tensive damage," said USGS spokeswoman Leslie Gordon.

The quake scenario for the southern San Andreas does not
foresee damage to the nearest of the state's two nuclear
power plants, the Southern California Edison-owned San
Onofre station between Los Angeles and San Diego.

Both Edison and Pacific Gas & Electric, owner of the Diablo
Canyon plant to the north at San Luis Obispo, say their
facilities are built to withstand quakes far greater than
nearby faults are capable of producing.

And unlike Japan, California faces little if any risk of tsuna-
mis from its own quakes.




But substandard construction poses a bigger problem in
California, said Lucy Jones, a USGS geologist who co-
authored the agency's quake scenario.

"The Japanese have done a better job than we have done
of retrofitting older buildings," she said on Tuesday.

SEISMIC ODDS

USGS studies put the probability of California being hit by a
quake measuring 7.5 or more in the next 30 years at 46
percent, though the extent of damage will depend on where
in the state it occurs. The likelihood of a 6.7 quake, compa-
rable in size to the temblors that rocked San Francisco in
1989 and Los Angeles in 1994, is 99 percent statewide.

The Los Angeles basin is especially vulnerable to violent
shaking from earthquakes because the area is heavily
populated and built on motion-sensitive sediment that runs
four miles deep before hitting bedrock, USGS geologist Erik
Pounders said.

The 9.0 quake that struck Friday off Japan's northeast
coast, unleashing a deadly tsunami and a nuclear power
crisis, was the biggest in that island nation's modern his-
tory. The death toll is expected to surpass 10,000, and the
quake ranks as the fifth most powerful in the world for the
past century.

Its force was roughly equivalent to the power of 30 quakes
like the one imagined in the 2008 USGS scenario.

Geologists believe a 9.0 quake is virtually impossible along
the San Andreas, a network of "strike-slip" faults smaller
and more fragmented than the great chasm that exists
where two continent-sized plates of the Earth's crust meet
along the Japanese islands.

This subduction zone beneath the Pacific, where one tec-
tonic plate is thrust up over another, is capable of produc-
ing the biggest quakes on Earth, on an order of magnitude
higher than any recorded in California.

Offshore quakes generated from subduction zones, also
found along Alaska's Aleutian Islands chain, can produce
tsunamis because of the tremendous volume of water they
suddenly displace on the sea floor.

The horizontal ruptures of California's seismic faults, even
those offshore, displace little or no water, and thus pose no
tsunami threat, except in cases when they trigger underwa-
ter landslides. Even those tsunamis, however, are small
compared with the ones caused by subduction quakes at
sea.

At the high end of quake magnitudes considered possible in
California was the massive rupture of the San Andreas Fault
in northern California which caused the devastating 8.3
quake that laid waste to San Francisco in 1906.

The last "big one" of equivalent size to strike south of the
San Gabriel Mountains, near Los Angeles, was some 300
years ago, and the average interval between such quakes
in that region is 150 years.

(Steve Gorman, Reuters / Robert Galbraith, Wed Mar 16,
2011)
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California has failed to identify thousands of
buildings vulnerable to quakes

Earthquakes in Japan and New Zealand have focused atten-
tion on quake safety and the vulnerability of brittle concrete
buildings. But efforts to identify and retrofit them have
stalled because of the high cost.

California has failed to identify and retrofit thousands of
brittle concrete buildings despite years of warnings from
scientists that the structures are highly vulnerable to col-
lapse during a major earthquake.

Officials have known as far back as the 1971 Sylmar quake
that such buildings can collapse, but efforts to address
those weaknesses have stalled because of the high cost of
retrofitting the buildings.

Experts estimate that between 25,000 to 30,000 concrete
buildings were erected before building codes were
strengthened in the mid-1970s, including some heavy clus-
ters in downtown Los Angeles and along Wilshire and Hol-
lywood boulevards.
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Patients at the Veterans Administration Hospital in San Fer-
nando wait to be evacuated to other facilities after the Syl-
mar earthquake destroyed the hospital in February 1971.
(Los Angeles Times)

The devastating earthquakes in Japan and New Zealand
have focused more attention on the vulnerability of such
buildings.

For California, the quake in Christchurch was particularly
relevant because it served as a fresh reminder of the major
weaknesses in so-called non-ductile concrete buildings.
Numerous concrete structures failed in New Zealand during
the Feb. 22, magnitude-6.3 earthquake, including the six-
story Canterbury Television building, where 100 people
were believed to have been buried, including many TV sta-
tion employees and 60 students.

The collapse of the CTV building, which housed a local TV
station, clinic and English-language school, was particularly
shocking. It was built in 1986, 15 years after the Sylmar
earthquake, and after codes had been changed in New Zea-
land and California to improve buildings' ability to withstand
shaking. Yet the CTV building collapsed in a manner consis-
tent with a brittle concrete building, said Thomas Heaton,
professor of engineering seismology at Caltech.

Experts both in Christchurch and Los Angeles said such
buildings are worrisome because it's so difficult for people
inside to survive if large slabs of concrete fall on top of
them.
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"They're killers. In my opinion, they could take many thou-
sands of lives in a Southern California earthquake, espe-
cially one inside the Los Angeles Basin," Heaton said.
"When they fail, the failures are just unsurvivable. You just
end up with a pile of floor slabs, one on top of another."

Identifying potentially unsafe buildings is crucial, Heaton
said, because being in a building designed to withstand
major shaking is a "big part of your survivability in an
earthquake," Heaton said. "If you choose poorly, you're
definitely in harm's way."

In the last decade, the Los Angeles City Council has consid-
ered a plan to identify brittle concrete buildings. But the
plan's author, Councilman Greig Smith, was forced to
shelve the plan as support evaporated and the recession
left little money to address the risk.

The California Seismic Safety Commission has also recom-
mended that the state identify brittle buildings, both public
and private, and figure out a way to reduce the risk. But
lawmakers have taken little action.

"Given the economic situation now, no one has got any
money to do it," said Richard McCarthy, the commission's
executive director.

Many of the larger buildings in question were constructed in
the 1950s, '60s, and '70s, during the post-World War II
building boom in which bigger was better, and companies
throughout a growing California needed larger, multistory
buildings that could house many more employees and resi-
dents, and larger parking structures that could hold more
cars.

But in creating taller, slender buildings, engineers unknow-
ingly took greater risks, and some buildings carried a fatal
flaw. Made out of a concrete frame or walls but lacking suf-
ficient reinforcing steel, these buildings were found to be
brittle during an earthquake, as if the frame was built out
of saltine crackers. When shaken during an earthquake, the
floors and columns can snap, collapsing the entire building.

And they did.

During the 1971 Sylmar earthquake, the first floor of the
just-built six-story Olive View Hospital was pulverized, kill-
ing three people. The nearby Veterans Administration hos-
pital all but disintegrated into a pile of rubble. Forty-seven
people died there.

California has made efforts to improve the safety of some
structures since the Northridge earthquake in 1994, focus-
ing on freeways and hospitals. But some hospitals have
struggled to comply with state law that they be quake-
resistant. In 2013, 258 buildings at 84 hospitals will remain
at significant risk of collapsing in an earthquake, according
to data supplied by hospitals to the state. California has
426 hospitals.

Identifying problem buildings requires a review of design
records and on-site inspections.

"You cannot go out and look at the building real quickly and
in all cases be able to say, 'This is dangerous,' or 'This is
not," " said Craig Comartin, a structural engineer who is
former president of the Oakland-based Earthquake Engi-
neering Research Institute.

Fixing those buildings is even more costly. One solution is
to wrap the concrete columns with carbon-fiber mesh. The
idea is to hold the concrete column together when the
building is shaken, like wrapping a bag around a pile of toy
marbles.

"The only problem is you have to tear everything out to get
to the column," Comartin said. Some business groups who
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have opposed retrofitting said that in some cases it can be
almost as expensive as erecting a new building.

Once vulnerable buildings are identified, officials face a dif-
ficult question: Should people who work or live in them be
told about the risks?

Heaton said he would like to see it possible in California for
workers and residents to know if their buildings are vulner-
able in quakes. Placards are required for unreinforced brick
buildings in California, but most other buildings aren't la-
beled.

Because of the lack of information, "it just sounds to the
public as if there's nothing they can do about it; that it's all
just fate, that it's too hard to build a building that's earth-
quake-resistant," Heaton said. "In fact, choosing the wrong
building can really put you in jeopardy. And if you're in the
right building — you can have all kinds of earthquakes —
and it's not going to collapse."

The debate over warning signs is also occurring in New
Zealand. Graeme Beattie, a former president of the New
Zealand Society for Earthquake Engineering, said a tempo-
rary placard system is being used in Christchurch to alert
residents of potentially dangerous buildings. The system
uses green, yellow and red cards to indicate risk levels.

But Beattie said the cards are a short-term solution only
because they are based on an "educated guess" by engi-
neers who must evaluate buildings at a rapid pace. Part of
the discussion now is about whether a broader and more
permanent system should be in place in New Zealand to
notify residents of vulnerable buildings.

"There are quite a lot of engineers, including me, who
would like to see that done so that the public could see
what risk they were taking in going to buildings," Beattie
said. "But you have to balance technical issues with the
political issues that could be involved."

(Rong-Gong Lin II and Sam Allen, Los Angeles Times,
March 17, 2011)
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California plans new research on tsunami
dangers

Within the next three years, the state of California plans to
produce statewide land use planning maps of tsunami
risk that will help coastal communities, harbor masters and
port officials better prepare for dangerous waves.

The state released tsunami inundation maps in December
2009 that show potential flooding along the coast in a
worst-case scenario, including from events that might occur
only once in thousands of years, like tsunamis spurred by
undersea landslides.

The new maps will show the risk from events likely to
happen within the next few hundred years, said Rick Wil-
son, engineering geologist with the California Geological
Survey.

In most cases, that will mean less extreme flood scenarios.
For instance, the current inundation maps show water
potentially reaching as far as two miles inland in Huntington
Beach and Newport Beach. But for events likely to occur
every 500 years or less, wave action would likely stop
within 100 feet of the oceanfront, Wilson said.
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The worst-case inundation maps are intended to be used to
prepare for evacuations. Local communities might use the
planning maps, on the other hand, to decide where to put
schools, hospitals, police and fire stations, Wilson said.

The maps will also show where hazard zones lie within har-
bors and ports, and safe areas offshore where boats can be
taken when a tsunami is imminent. That could limit econo-
mic losses in future events.

While harbor masters were generally well prepared for the
surges that came from Japan, Wilson said there is a need
for more public education about tsunami risks. For instance,
some people were piloting their boats to or from shore
when the surges hit.

"We could have had many more casualties during this
event," Wilson said. (The only reported death was a man in
Crescent City who was swept away while attempting to
photograph the waves).

California receives about $1 million a year from the federal
government through the National Tsunami Hazard Mitiga-
tion program to use for public education, preparation and
research. The law authorizing the money sunsets in 2012.

(Los Angeles Times/L.A. Now blog, March 21, 2011)
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App Smart Extra: Earthquake Apps

Earthquake-related information is freely available from the
Web site of the United States Geological Survey, but as is
often the case with government data, it's much better
viewed through a mobile app.

Take, for example, Earthquake Lite, which is free for Apple
or Android. The software displays global seismic activity in
a nicely designed format, and offers lists of events that you
can filter by location, magnitude and time.

% sewie=s On Thursday, for in-
stance, the app listed

09:48:23 PM PET the afternoon’s most
R S0E T ot aa el recent earthquakes, in-
e R rh e e g cluding nine significant
Dwpth: 32km (20mi) ; tremors near Japan’s
east coast, and one in
western China. The
map view lets you dial
down to see the epi-
center.

1:53 PM
Thu Mar 10, 2011

wi. ATET =

Users can sort the list
according to magni-
tude, date and location
of the earthquake, in
case you may have felt
a rumble nearby. Be-
cause the app relies on
the U.S.G.S. Web site
=== o= for information, you
Bhaoia ' need a network con-
nection.

The Earthquake Lite app.

Those who pay for the iPhone app can receive notifications
of any tremor registering 6.0 or more on the Richter scale.
Reviewers on iTunes have complained about alerts arriving
in the middle of the night, though, so until the developer
tweaks the app to allow you to silence the notifications - an
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upgrade that the company said would arrive next week —
you’ll do well to skip it.

(Bob Tedeschi, The New York Times, 22 March 2011)
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Japan Quake Serves As Reminder for Califor-
nians

The devastating earthquake in Japan has served as a pain-
ful reminder of the fact that California has struggled on a
number of fronts to protect the state from the next big one,
namely when it comes to bolstering at-risk buildings.

Casey Fern, an after school program consultant, paints a
line on the stage in the auditorium at Oakland Technical
High School in Oakland, Calif., Friday, March 18, 2011.
Each time California is struck by a disastrous quake_ such
as the 1989 Loma Prieta temblor and the 1994 Northridge
quake_ government officials press for tougher standards
and construction. But the costs and complexity of making
buildings, roadways, dams and levees safer sap political will
or slow down projects that could spell the difference be-
tween death and survival when the Big One hits.

California's five-year-old program for helping cash-strapped
public schools seismically retrofit their most vulnerable
buildings has so far disbursed only a tiny portion of the
$200 million set aside under the effort. The San Francisco-
Oakland Bay Bridge, damaged in the 1989 earthquake, still
hasn't been replaced. Thousands of old hospitals and apart-
ment buildings remain despite being at serious risk in a
quake.

Casey Fern, an after school program consultant, is inter-
viewed in the backstage area of the auditorium at Oakland
Technical High School in Oakland, Calif., Friday, March 18,

2011.
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"Everybody owns risk if you live in earthquake country,"
said David Bonowitz, a structural engineer. "And individuals
have to be responsible for their own risks just like public
policymakers and city officials have their own responsibi-
lities."

Since the 1989 Loma Prieta earthquake in San Francisco
Bay area and the 1994 Northridge temblor near Los Ange-
les, billions of dollars have been spent on retrofitting thou-
sands of unreinforced brick buildings, roads, bridges and
university buildings.

Still, experts say thousands of potentially dangerous con-
crete school buildings, high-rise apartments and hospitals
that were built before California changed its building code
in 1976 have not even been identified. The especially vul-
nerable buildings were made with "non-ductile" concrete,
which was used in older structures and did not hold up well
after the recent quake in New Zealand.

A class meets in the auditorium building at Oakland Techni-
cal High School in Oakland, Calif., Friday, March 18, 2011.

Craig Comartin, a former president of the Earthquake Engi-
neering Research Institute, said the state has 25,000 to
30,000 non-ductile concrete buildings.

Bonowitz said the main mistake planners have made in the
state's approach to preparedness is thinking everything can
be addressed before the next disaster. Earthquake safety
experts now realize the focus should be on shoring up
structures that will help a community rebound quickly —
hospitals, large apartment buildings and schools.

"Go after buildings the community will need after the earth-
quake that are key to community resilience," Bonowitz said.
"Structural problems are important, but we need to know
the occupancy and use of the building too."

Students walk past the auditorium at Oakland Technical
High School in Oakland, Calif., Friday, March 18, 2011.
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Meanwhile, $7.2 billion will be spent to replace the San
Francisco-Oakland Bay Bridge, which is scheduled to be
opened to traffic by the end of 2013, and has become the
largest public works project in state history.

But California has still not met its preparedness goals for
school buildings.

The $199.5 million Seismic Mitigation Program, which was
approved by voters in 2006 to help schools pay for retrofits,
has struggled to find projects that qualify under its strict
guidelines. It has awarded just $4.7 million to three dis-
tricts, according to the state Office of Public School Con-
struction.

The state has identified dozens of school buildings it be-
lieves are in danger of collapse in a strong quake, but most
continue to be used with no plans of retrofitting, according
to documents and interviews.

"This is just one more example of things we're not doing to
make sure our children are safe and educated," said Carol
Kocivar, president of the California PTA. "It's terrible when
the safety of children is an afterthought."

Protecting school buildings from earthquakes has been an
enduring debate over the years in California.

In 1999, California's Legislature passed a law that required
the state to conduct an inventory of all public school build-
ings made of concrete that were constructed before modern
earthquake safety standards were enacted in 1976.

In 2003, the state Department of General Services, which
oversees the program, identified thousands of school build-
ings using old blueprints, and estimated that billions of dol-
lars were needed to fund retrofit projects — a tall order for
many districts already struggling to fund basic school ser-
vices.
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In this photo taken Thursday, March 17, 2011, construction
being done on the new Bay Bridge is seen from Treasure
Island in San Francisco. As strong temblors in Japan and

New Zealand have brought renewed scrutiny to earthquake
preparedness, the quake prone state has struggled on a
number of fronts: old concrete school, hospital and apart-

ment buildings remain while more than $7 billion and dec-

ades of planning have still not resulted in a replacement to
the quake damaged San Francisco-Oakland Bay Bridge.

So in 2006, voters approved the program, meant to provide
a pool of cash to help schools cope with the costs.

But the program has been plagued by myriad problems:
Much of the data needed to identify the most dangerous
buildings relied on old blueprints. The result was an inaccu-
rate list of buildings containing information on structures
either no longer in use or ones that had been demolished.
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In addition, financially struggling districts that actually have
unsafe buildings on the list were unwilling to take on the
costs and uncertainty of a long retrofit project, even with
state help.

"Funding ... to address the most serious public school seis-
mic issues has been languishing with only three projects
approved to date," the state's Office of Public School Con-
struction wrote in a draft report obtained by The Associated
Press.

The report was delivered to the California Seismic Safety
Commission on March 10, the day before a 9.0-magnitude
quake struck Japan.

To improve the program, officials have provided grants to
districts that have buildings identified as the most danger-
ous in the state.

In this photo taken Thursday, March 17, 2011, visitors look
at construction being done on the new Bay Bridge from
Treasure Island in San Francisco.

"One of the biggest challenges we were hearing from dis-
tricts was the seismic evaluation that is required before
they could come forward for the funding," said Eric Lam-
oreaux, the acting deputy director of the state Department
of General Services. "So the Office of Public School Con-
struction worked to get this grant to go out and get engi-
neers at school districts to get evaluations."

Of the 16 school districts in California with at-risk buildings,
nine chose to participate in the evaluation process.

On Friday afternoon at Oakland Technical High School, doz-
ens of music and theater students attended class in the
auditorium, an aged concrete structure on the state's list.
The cavernous concrete building, which is also used for
after-school programs and neighborhood meetings, is lo-
cated near the Hayward fault.

Oakland received a nearly $30,000 structural engineering
assessment grant from the state to help identify unsafe
buildings and estimate costs of repair. The assessment
identified five buildings in the Oakland Unified School Dis-
trict that needed seismic upgrades, with an estimated total
cost of $3.6 million to $7.2 million.

The free assessment did little to help: Oakland has no plans
to do retrofits anytime soon, said Troy Flint, a spokesman
for the district.

"We barely have the resources to even do our core mission
of instruction, let alone take on one of these major facilities
projects," Flint said. "It's really symptomatic of the ... deni-
gration of California's public education system and its finan-
cial status as a whole."

Another evaluation grant recipient was the Aromas-San
Juan Unified School District in Monterey County, where a
$17,000 assessment found that seven 1960s-era concrete
buildings at San Juan Middle School, located near the San
Andreas fault, are susceptible to collapse.

Last summer, a structural engineer found the school
needed $900,000 to $1.8 million in work. The district has
been told it qualified for a hardship grant to cover the en-
tire cost, but is still waiting to hear from state officials with
details.

After years of seismic work in California, much remains to
be done just to identify the thousands of dangerous build-
ings where thousands of residents attend school and live.

"The tough thing about these concrete buildings is that it's
not obvious which are dangerous," said Comartin. "If I ana-
lyze a building built before (code changes), I have to look
at drawings and do calculations before I know whether it's
safe or not."

(Jason Dearen, Associated Press, March 22, 2011)
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System protects historic buildings from
earthquakes

UK-based engineers are helping to protect the world’s
historic buildings from earthquakes with a new anchoring
system.

A team from Bath University and Newport-based company
Cintec have developed the device, which dissipates
vibrations from earthquakes, as part of the European NIKER
project, which was set up to find ways of protecting cultural
heritage from seismic activity.

The system also includes a monitoring sensor that collects
information about a building’s reaction to an earthquake
and which may one day function as a form of early-warning
system.

Recent events in Japan and New Zealand have highlighted
the severe threat earthquakes pose to historic buildings —
as well as to human life — while the 2009 quake in L’Aquila
in Italy showed how Europe’s cultural monuments are also
at risk.

Bath University PhD student Sara Paganoni said the project
applied established energy-dissipation principles to historic
buildings.

‘It's a similar idea to what we use at the moment for
dissipative systems, for example concrete or steel frames,
which are common in Japan and the US,’ she told The
Engineer.

‘Because we are dealing with heritage buildings, which are
quite sensitive in terms of aesthetics, we have to do
something small scale.’

The technology combines a so-called black-box dissipation
system with Cintec’s existing anchoring mechanism, which
the company has used to reinforce historic buildings all over
the world, including Windsor Castle and Egypt's Red Pyra-
mid.

Cintec’s anchor works as a load carrier at points of inter-
section between walls or points of known weakness. It com-
prises a steel bar surrounded by a fabric sock that expands
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to fill the hole it’s placed in and is held in place by micro
concrete.

The system adds a patented device that uses friction bet-
ween surfaces inside the box to absorb the energy from
earthquake vibrations. This allows the structure to safely
move by up to 25mm during an earthquake.

The effectiveness of the system varies according to the
building specifications and the strength of the earthquake.

‘Anything you do in the way of seismic activity is only
mitigation. You can’t say for sure what you can do,” said
Cintec’s managing director, Peter James. ‘The bottom line is
it gives you far more protection from a major earthquake
and probably saves lives.’

The team will be testing the system at a church in L'Aquila
over the next six months. The trial will enable the team to
calibrate the monitoring sensor to give information about
the connection where each anchor is placed and how the
whole building behaves.

‘This will give us a compact monitoring system that doesn’t
need designing every time but can be bought as an off-the-
shelf system,’ said Pagonini.

‘We hope, depending on the data and analysis, to be able
to use this system as an early warning as well.’

Cintec estimates that the system will cost less than
£100,000 to develop over the three years of the project,
which began at the start of 2010.

The NIKER project has a total budget of €3.5m (£3m),
including €2.7m from the European Commission. It involves
18 institutes and commercial partners from across Europe.

(Stephen Harris, The Engineer, 24 March 2011)
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Ta vropivo nou oTivel o EykéAadog dev nnyai-
VOouVv Hakpida

O1 pyeyalol geiopoi, 6NWG auTdg Nou XTUNNCE NPOCMATA TNV
Ianwvia, pnopouv va nupodoTroouv AAAoUG I0XUPOUG OEIo-
HoUg oe anootaon péxpl 1.000 xIAIOpeTpa, OXI OMWG Kal
otnv aAAn akpn TnG 'ng. To kaBnouxaoTikd cupnépacua
npokUNTEl and Tnv availuon 0edopEVWV Yia dekAdEG XIAIADEG
OOVNOEIC TIG TEAEUTAIEG DEKAETIEG.

«'Eneita ano évav KUPIo OEIGHO, 0 KiVOUVOG GANWV PEYAAWV
ooV auEaveTtal o Toniko €ninedo, Oxl OPWG OE NAyYKO-
oplo» KataAnyel n dnuocicuon oto neplodikd Nature Geo-
science.

H opdada Tou Top MNdapoovg, osiopgoAdyou OTNV APEPIKAVIKN
vewAoyikn unnpeoia (USGS), eEétaoce dedopéva and osIoho-
YPApOUG 0 OAO TOV KOOMO YId Mia nepiodo 30 €Twv, HEXPI
To 2009. 370 d1doTnMA AUTO KaTaypagnkav 205 peyalol
ogigpoi, évTaong TouldyioTtov 7 Babuwv, kabwg kai 25.222
ocIoOoi PHETPIAG €vTaong, 5 £wg 7 BadBuwv.

O1 gpeuvnTEG €EETACAV TO KATA NMOCO Ol I0XUPOI OEIGHOI ouv-
d¢ovtav pe AAAoOUG peyAAoug N HETpIOUG oeIopoUg og did-
oTNHa 24 wpwv PETA TNV eKdNAWOR TOUG.
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O 0gI0u0G TG TaiAavdng (o.0. Magnitude 6.8 - MYANMAR,
2011 March 24, 13:55:12 UTC) dev @aiveral va nTav ano-
TEAEONA TOU ogIoPoU oTnv Ianwvia

H avaiuon £3€i€e aU&non TWV PETPIWV CEICH®V, OXI ONWG OE
anéoraon avw Twv 1.000 XIAIOPETPWV. ZTIG NEPIOOOTEPEG
NEPINTWOEIG, HAAIOTA, TO PAIVOUEVO VTOUIVO nePIopiloTav o
anooTaocelg PIkpOTEPEG Twv 600 XIAIOMETpWY, KAl OUVABWG
apopouos dIaPOpPETIKA Onueia Tou idIoU OEIoUIKOU pryua-
TOC.

EvOeiEelg yia gaivoueva VTOUIVO MoU KAAUNTOUV anooTACEIG
XIANAdwv XIANIOPETPpWY dev BpEBNKAV OTO APXEIO TWV WETPN-
OEWV.

EEAANou, €va TETOI0 paivopevo Ba gixe Rdn yivel avriAnnTo,
gnionuave o Napoovg: Kabs xpovo cuuBaivouv oTov KOOUO
povo enTd oeiopoi évraong avw Twv 7 Babpav, Katd PECO
0po, onoTe Ba NTav €UKOAO Yia TOUG OEICUOAOYOUG va avTi-
AN®BoUV TNV evdeXOUEVN OXEON TOUG.

Ta anoTeAéopaTa TnG HEAETNG Bpiokouv eEAAAOU CUUPWVOUG
TOUG MEPICOOTEPOUG €1d1koUC, enionuave o KAdoug TZEikoun
Tou [MavenioTnuiou KoAoUpmnia, o 0onoioG O&v OUMMETEIXE
otnv é£peuva. «Eival BeTikd nou auTd eniBeBaiwveTal Pe Wia
evOeAeXN MEAETN» OxoAiaoe yia Ta cuunepdcpata Tou MNap-
ooVG.

To @aivopevo vTopivo NTav 1o B€ua Kal Piag aAAng €peuvag
nou &ixe dnuoaieloel o MNapoovg To 2009. 3TN WEAETN eKeivn
eKTIHOUOE OTI O OSIOUOC MOU MPOKAAECE TO TOOUVAMI TNG
Soupdartpag 1o 2004 €ixe ennpedcel To priyuda Tou Ayiou Av-
dpta ortnv KaAipopvia, o anooracn 8.000 xiIAlopeTpwy. H
dnuooicuon ékave TOTE AOYO yia au&non Tou KIvoUvou Mi-
KPWV OEIOP®OV, OXI OUWG Kal HEYAGAWV OOVHOEWY.

SUNQWVa PE TOV i8I0 TOV £PEUVNTR, N VEa HeAETR dev dia-
Weudel TNV nponyoUHevn, aAAG anA®G TNV CURNANPOVEL.

O Mapoovg diaBePaiwvel eniong 0TI 0 CEIOPOG TwV 9 BabBuwv
nou KaTéoTpswe Tn BopeioavaToAikn Ianwvia dev £dwoe Ka-
dia €vOeIEn yia ¢aivouevo VTOUIVO OE HEYAAEG anooTACTEIG -0
ogIopOC TwV enTa BaBuwv nou XTUNNoe TNV TaiAavon pepi-
KEG MEPEG apyoTepa dev NATAV NaApd oUPNTWON, €KTIUA O &-
PEUVNTAC.

H TpopakTikf Qualkh KataoTpopn oTnv Ianwvia «Bpiokeral
o€ oup@wvia pe O,TI eixapde del kal NaAaIOTEPA» AVAPEPEL.

(Newsroom AOA, pe nAnpogopieg and Associated Press, 28
Map. 2011)
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Report: US Not Earthquake-Ready

The United States has not suffered a devastating earth-
quake for more than 100 years, and a new report says
Americans wrongly believe they are earthquake-ready.
The report from the National Research Council, an adviso-
ry body to the U.S. government, says recent events have
revealed vulnerabilities.

The study's authors say Hurricane Katrina, which deva-
stated New Orleans and the U.S. Gulf Coast in 2005,
showed the United States is not resilient enough to
bounce back quickly from a major natural disaster in an
urban area.

The study, which was compiled by a dozen seismic ex-
perts, says earthquakes in the United States have been
moderate to strong in recent decades, or have occurred in
sparsely populated areas. The panel cited a recent earth-
quake exercise in Los Angeles, which showed that a mag-
nitude 7.8 quake would result in staggering losses.

Most of the report was written prior to Japan's March 11
earthquake of magnitude nine, but panel chair Robert Ha-
milton says events there show how one problem can trig-
ger another.

"In Japan, the earthquake triggered a tsunami and the
tsunami knocked out the power, and the power being out
made the nuclear reactor vulnerable," noted Hamilton.
"And so a lot of times, when people plan for these events,
they do not anticipate a compound event made up of cas-
cading problems that build up."

The report recommends an 18-point plan for implement-
ing the U.S. Strategic Earthquake Hazards Reduction Pro-
gram, which was established by Congress in 1977. The
report calls for better public education, creating short-
term forecasting and early warning systems, improving
building design for earthquake resilience and devising
better techniques to retrofit old buildings. It also calls for
enhanced earthquake simulations and evaluation of critical
infrastructure, including electricity, highways and water
systems.

Chairman Hamilton says the nation also needs to expand
its focus beyond earthquake-prone states like California.

"For example, in the central Mississippi Valley area, there
were three magnitude-eight earthquakes in 1811 and
1812," added Hamilton. "And there has not been a high
level of activity ever since then. So there is a real com-
placency about addressing the earthquake threat in that
area, and there are just a lot of vulnerable buildings."

He says parts of the eastern United States are also vul-
nerable. For example, Hamilton says in the United States,
building codes and land-use plans are implemented and
enforced at the local level, and local communities are
reluctant to spend on a problem that occurs every one or
two centuries.

"They have a lot of other things to worry about, and mo-
ney is scarce and it is hard to convince people that they
should put money into something that may not happen in
their lifetime," Hamilton explained. "But still, the vulner-
ability exists."

Seismic experts say history teaches us to expect the un-
expected.

The committee's proposals span 20 years. The report
notes some measures are being implemented already, and
it recommends the United States spend $300 million per
year during the next five years to become more earth-
quake-resilient.
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(Mike O'Sullivan / Voice of America News.Com, 30 March
2011)
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Earthquake-prone regions trade bricks for
earthbags a sustainable building method

“The Ring of Fire” is a 25,000-mile hotbed of seismic activ-

ity stretching north from New Zealand through East Asia
and then returning south down the coasts of the Americas.
Host to 90 percent of the world’s seismic activity and over
81 percent of the world’s most devastating earthquakes,
this horseshoe-shaped area has shaken the countries that
lie along its clashing tectonic plates.

Earthbag construction needs only to overcome cultural bar-
riers in order to take off in the developing world.

Many of the countries located on the Ring of Fire are also
developing countries, where the main modes of construc-
tion are still adobe clay or brick, neither of which are resil-
ient against any type of seismic tremor.

In places like Pisco, Peru, a 7.9 magnitude earthquake like
the one that struck in 2007, has the power to leave an enti-
re city trapped beneath rubble. But, a new form of building,
known as earthbag construction, is proving to be durable,
sustainable, and environmentally friendly. So why isn't it
more prevalent in the global south?

Pisco’s recent history highlights the need for new building
methods within the countries on The Ring of Fire. The 2007
earthquake destroyed over 80 percent of this coastal city.
500 Peruvians were killed and 15,000 were left homeless.
Aid flooded into the city from all corners of the world for
about six months, but global attention quickly turned to
other matters, and Pisco was left to fend for itself.

Nearly four years later, the city is still in a state of chaos.
Shantytowns are a way of life, buckets serve as bathrooms
and families live under tarps where, with no walls or doors,
they are frequent victims of robbers, targeting what little
they do have.

Yet, as locals reconstruct their homes, they use the same
unreliable building techniques of brick and clay that their
ancestors used.

“This [brick and adobe construction] is what locals know,
it's what they’re used to, but another earthquake will hit,
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it's inevitable,” Navin Mayani, project manager for a local
non-profit organization called Pisco Sin Fronteras (PSF) told
MediaGlobal. “If they don’t change the way they build
their homes, the outcome will be the same as it was in
2007: more lives lost and more Piscoeans left homeless.”

The idea of earth-filled bags as a stable building mechanism
is not new. Over a century ago the idea was practiced dur-
ing warfare to keep bunkers from flooding over. But more
recently, an Iranian architect, Nader Khalili, perfected the
idea as a method for building homes. Though his original
intent was to build earthbag homes on the moon for NASA,
the idea has since been employed around the world with
unprecedented success.

The first earthbag home prototype was constructed in Gua-
temala in 1978. Since then the idea has taken off through-
out the world from Uganda to Mexico, its most recent suc-
cess being Haiti's Sun House, an earthbag building that
successfully withstood the 2010 earthquake that left most
of the country in ruin.

The science behind this method of construction is quite
simple. Plastic bags of varying size, depending on the struc-
ture being built, are filled with sand, earth, or a simple
earth-concrete mixture. They are stacked to form the foun-
dation and walls of the building, and held in place by
barbed wire, rebar, and mortar.

The method’s advantages are overwhelming. First is the
concept of sustainability, as all materials can be purchased
for less than it would cost to build the same structure of
brick or adobe earth. A cost analysis report carried out in
Pisco found that for roughly $2,500 you could construct an
earthbag home from foundation to rooftop, the same price
it would cost to construct a home of brick or cement.

Second, learning the craft of earthbag building is simple.
Carson Lehman, the current earthbag project leader at PSF,
told MediaGlobal, “It's a very simple construction tech-
nique, it doesn’t require a lot of tools and it isn't a very
technical building technique. A family can do this with a bit
of guidance and can pretty much learn all there is to know
in three or four days.”

Finally, and perhaps most importantly, earthbags are earth-
quake proof. The geo-textile construction which comprises
earthbag structures allows them to bend and flex with both
seismic activity and hurricane-force winds. Bricks and ce-
ment lack this flexibility and therefore crumple when trem-
ors arrive. And because earthbag homes have less thermal
mass, they overheat less in hot climates and balance hu-
midity levels more efficiently.

So why has this golden child of sustainable construction not
taken off? “There are some cultural boundaries,” said Leh-
man. “Aesthetically, local people aren’t used to the look of
an earthbag home. Here in Pisco, our first earthbag project,
the community center, has the typical organic rounded
shape of an earthbag structure and people are wary of it.
They seem hesitant to learn the craft, much less implement
it.

"I think eventually it will gain its own momentum, but for
the foreseeable future, PSF is going to have to keep blow-
ing the horn of the earthbag building. We’ll need to have
Peruvians training, and we can expand from there. As fami-
lies build their own homes they're spreading knowledge, it's
a lot of effort, but if it's a community process it could
work.”

Despite the cultural difficulties, earthbag buildings are
slowly gaining recognition and sparking curiosity in Pisco.

“People may not be lining up to learn the craft yet, but
they’re at least asking questions about the method now,”
said Lehman. "I think the impact is yet to come; my vision
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here is not for PSF to build 15 earthbag houses, but to
teach enough Peruvians to do it so that 300 will go up. The
ultimate goal is to save lives. The devastation is still evi-
dent here if you take time to look at the families. That’s
what we're trying to prevent, we want to prevent the loss
of life.”

The Ring of Fire’s plate tectonics are an inevitable source of
hardship and destruction; it is vital that safer and more
sustainable forms of construction be adopted in countries
victim to these shifting plates.

(Amanda Wheat / MediaGlobal, 4™ April 2011)
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California Looks to Update Quake Plans

If a 7.8-magnitude quake ripped the earth open along the
southern San Andreas Fault this afternoon, it would cut a
swath of destruction from the eastern desert to the Los
Angeles basin.

It would pull down buildings, kill 1,800 people and ignite
1,600 fires, according to a scenario worked up by a team of
scientists and used for the region's emergency-pre-
paredness drills. Major roads, water pipes and power lines
around Los Angeles and Orange counties would be severed,
cutting off the region and slowing recovery and evacuation
efforts.

In quake-prone California, the disaster forensics have be-
gun—again.

The recent earthquakes in Japan and New Zealand have
prompted officials in Los Angeles, San Francisco and else-
where to re-examine their own building codes, disaster-
response measures and recovery plans. In particular, the
Japanese quake and tsunami have raised fresh concerns
about California's two nuclear plants, which sit near fault
lines that run though the central and southern parts of the
state. The San Andreas is believed to be the most likely
source of a big quake in southern California.

Local emergency planners are scouring for more informa-
tion on Japan's situation so they can update their disaster
procedures. "We will learn things, and we will make
changes," said Jen Tucker, emergency planning officer for
San Clemente, a city three miles from the San Onofre
Nuclear Generating Station. The plant, built to withstand a
7.0-magnitude quake, sits on the Pacific coast within five
miles of two fault lines, girdled by a 30-foot-high tsunami
wall.

After each major quake around the world, L.A. sends city
officials to assess the disaster response for lessons, said
Deputy Mayor Eileen Decker. When they visited Chile after
the 2010 earthquake there, they learned that tourists were
especially vulnerable because they were unaware of evacu-
ation procedures. As a result, Los Angeles aims more pu-
blic-service announcements at its own tourists and has
beefed up relations with hotel operators.

One immediate lesson from the Japan quake, Ms. Decker
said, was how much more prepared the Japanese are than
Californians. In Japan, preparedness means having hard
hats and flat shoes at work desks and obeying evacuation
orders, she said. In Los Angeles, it can be hard to talk
people out of "wearing three-inch heels," in case they have
to rush down many flights of stairs, Ms. Decker said.

Another common problem: persuading residents to leave
their homes during disasters. "Every [wildfire] season we
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have difficulty with individuals that insist on staying in their
residences," she said.

Los Angeles County now will publicize its assessment of the
risk to residents from nuclear disasters elsewhere as well,
said Jonathan Fielding, director of the county's Department
of Public Health. After Japan's damaged nuclear plants
spread radiation, some Californians rushed to buy prote-
ctive iodine tablets for fear the radiation could cross the
Pacific.

In the Northern California counties of San Francisco, San
Mateo and Santa Clara, too, officials are waiting for infor-
mation on how well response plans worked in Japan and
New Zealand before re-examining their own.

Since the 1989 Loma Prieta earthquake in the Bay Area,
San Francisco's building code has been updated eight ti-
mes, incorporating "knowledge obtained from every major
seismic event" world-wide, said Vivian Day, director of the
city's Department of Building Inspection. Still, an estimated
17% of San Francisco's buildings would be destroyed or
made unsafe to occupy by a 7.2-magnitude earthquake,
and 200 to 300 people would be killed, according to a 2010
report commissioned by the city.

The report considered a quake of that magnitude because
among the "pool of possible large earthquakes that might
affect San Francisco in the next 30 years, this is the sce-
nario which gives the strongest amount of shaking," said
Jack Boatwright, a U.S. Geological Survey geophysicist. He
added that in the most extreme case, a rupture along the
San Andreas Fault could cause a quake of up to 8.3 in
magnitude—exponentially more powerful than a 7.2.

Of particular concern are thousands of old wood-frame
buildings in San Francisco, many of which have significant
structural weaknesses because their ground floors have few
interior walls and large openings in exterior walls for garage
doors and storefronts, according to the report. An effort to
mandate seismic retrofits of them lost steam last year after
officials failed to determine a way to help property owners
finance the work.

Another wake-up call for San Francisco came in a scathing
Civil Grand Jury report in 2003 that called the city's emer-
gency planning a "catastrophe." Since then, San Francisco
has overhauled its disaster-response plans twice and reno-
vated its emergency operations center, officials said. A
2008 Civil Grand Jury report said the city "has made sub-
stantial progress in its preparation for disasters."

But San Francisco officials admit they have undertaken far
less planning for what to do after an earthquake to ensure
that residents are resettled and buildings are reconstructed
quickly. Rob Dudgeon, deputy director of the city's Depart-
ment of Emergency Management, said the issue was driven
home by the slow pace of rebuilding New Orleans after
Hurricane Katrina in 2005, adding "there's not a city in the
United States" prepared for such recovery.

In 2008, then-city administrator Edwin Lee, who now is in-
terim San Francisco mayor, began heading an effort to in-
crease the city's focus on recovery planning. Since then,
San Francisco has tapped experts at Harvard University's
Kennedy School of Government and the San Francisco
Planning & Urban Research Association. "We don't want to
lose our people" to other cities by not rebuilding quickly e-
nough, said Sarah Karlinsky, deputy director of the non-
profit think tank.

One aim is to find ways to ease bureaucracy after a cata-
strophe, such as the city's cumbersome building-permitting
process, Mr. Dudgeon said. He said officials also intend to
develop proposals that the city's Board of Supervisors could
approve immediately after a disaster, to streamline decision
making about issues such as whether to demolish the re-

mains of historic buildings and rebuild on unstable land—
processes that often take years.

San Francisco, he said, is in the "toddler stages" of that
effort.

(C.TUNA & T.AUDI/The Wall Street Journal, April 1, 2011)
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Japanese Tsunami Heightens Interest In
Elevated Safe Havens

If you're near the coastline and a major earthquake strikes,
the advice as always is to scramble for higher ground. But
sometimes, high ground is far away -- for example, if
you're in downtown Seaside, Oregon or Ocean Shores,
Washington.

[towrer typelogy A
| wditer confar &4,
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Artist's rendering of possible tower safe haven in Long
Beach, Wash. -- Courtesy of Project Safe Haven

In such places, the best option could be to head for the
rooftop of a sturdy building. That is, if there is one.

The horrible and gripping images of destruction from the
Japanese earthquake and tsunami are still top-of-mind in
the string of beach towns that run along the Oregon and
Washington coasts.

The roof of this building in Minamisanriku, Japan was a
designated safe haven, but it proved insufficiently high.
Around ten people managed to cling to life there, but
twenty others were swept away. -- By Asian Disaster
Reduction Center
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I'm in one of them now, Westport, Washington. I'm on
what passes for high ground here -- one of three long lines
of low beach dunes. If the worst came to pass, I think I'd
want to be a little bit higher and I'm not the only one.

Linda Orgel: "You look at some of those pictures and you
could just picture Westport or Grayland, the same thing. It
would just sweep right across the peninsulas."

Retiree Linda Orgel is one of hundreds of coastal residents
spurred to become better prepared. That interest is being
channeled into planning and design meetings for a possible
string of manmade refuge towers.

Westport apartment manager Harold Gray assumes when
the Big One hits, the roads leading inland or to the hills will
be impassable.

Harold Gray: "We live down toward the docks. You wouldn't
have the time to get to high ground. It just wouldn't hap-
pen. This gives us another option, which is what we need
because high ground is far away."

A four-year federal grant to Washington State's Emergency
Management Division is paying for conceptual design work
on so-called "vertical evacuation structures."

Signs of evacuation buildings

People who ran to the fourth floor of this apartment
building in Minamisanriku, Japan survived the tsunami. --
Asian Disaster Reduction Center

Examples could include a tower that doubles as a bird view-
ing or whale-watching platform. Another possibility is to
build a tall earthen berm along a sports field. You could put
bleachers on it.

The University of Washington is helping to facilitate com-
munity brainstorming in low lying towns along the outer
coast.

UW hazard mitigation expert Bob Freitag says the structu-
res need to have multiple uses.

Bob Freitag: "These towers really can't be single purpose to
have any lasting effect. They would be ignored. They'll be
an eyesore. They have to be part of the community."

In Southwest Washington's Pacific County, meeting-goers
decided they wanted 13 berms, five towers and two parking
garages spaced along the coastline to give people the
means to shelter from a tsunami.

The only place in the world that's actually done this sort of
thing is Japan. Last month's tsunami provided the first real
world test of manmade tsunami evacuation structures.

Coincidentally, a University of Washington tsunami re-
searcher was in northern Japan at the time.

Professor Jody Bourgeois says fleeing up a reinforced con-
crete building seems to have worked -- most of the time.

Jody Bourgeois: "In some cases the building was not as
high as the tsunami, which was larger than the design
was."

Bourgeois says in the town of Minamisanriku, the tsunami
overtopped a three story office building. It was designated
as a safe haven, but around 20 people were swept away.

Jody Bourgeois: "I would say if you're going to build a
vertical evacuation structure, the major cost would be in
the structure itself. Adding another floor is not the major
cost. So I guess after this event I would say, add another
floor. Make it higher."

This is an artist's rendering of the proposed tsunami
shelter/new city hall that officials hope to build in Cannon
Beach, Ore. -- Courtesy of Ecola Architects, PC

None of the Northwest beach towns thinking about this has
the money to build a tsunami safe haven. But first things
first, says Washington Emergency Management's John
Schelling.

John Schelling: "In my experience, it is really difficult to
obtain any kind of resources or funding without having a
plan. That is really what this project is designed to do."

In vulnerable Seaside, Oregon, officials are discussing whe-
ther the roof of an expanded convention center could
double as a tsunami refuge.

Cannon Beach, Oregon needs a new city hall. Some resi-
dents are pressing to elevate the new building on sturdy
concrete stilts so that it could potentially shelter one thou-
sand or more visitors and locals from a tsunami.

But choosing a more rugged design roughly doubles the
cost from the $1 to $2 million range to the $3 to $4 million
range, according to an architect and former mayor.

As for Japan, a more detailed survey of what worked and
what didn't awaits an "all clear" from emergency respond-
ers. They haven't yet finished looking for bodies in the
rubble there.

(Tom Banse / Oregon Public Broadcasting News, April 7,
2011)
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Kivduvog yia Toouvapi otov Kopivoiako

YnapkTdg gival o kivduvog va npokAnBei TOOUVAMI OTIG AKTEG
TnG Bopelag MeAonovvrnaoou, nou BpexovTtal ano Tov Kopivei-
ako KoAno, evw ndn €xel KATAypagei TETOI0 PAIVOUEVO TOV
deBpoudplo Tou 1963 oTig Kapdpeg AlyiaAeiag. 'Onwg eKTI-
HAaTal, o€ NeEPINTWON Mou CUMPBEl Twpa TOOUVvAMI, Ol KaTa-
oTPOPEC Ba eival peydAeg, AOyw TnG NUKVAG dOKNONG Navw
oTov alyiahd. MaAioTa, oUpPwva He TIG iBIEG EKTIMNAOEIG, AV
TO TOOUVAMI €kdNAWOei kaTa Tn di1dpKela Tou KaAokaipiou,
TOTE €ival niBavov va unap&ouv Bupata and nviypoug. Ze
auTd TO CoUMPNEPAcHa KATEANEE £peuva nou npayparonoinoe
To Epyaotiipio ©aAdcoiag MewAoyiag kai ®uoikng Qkeavo-
ypagiag Tou TunuaTtog MewAoyiag Tou MavenioTnuiou Mar-
pWV Kal HEAOG Tou BIkTUOU EpyaoTtnpiwv «Qkeavog».

‘Onwg avepepe otnv «K» o kaBnyntng rewAoyiag Tou MNave-
niotnuiou Matpwv k. Mwpyog PepevTivog, TO €pyacTrpio
EXEl HEAETAOEI TA XAPAKTNPIOTIKA TWV TOOUVAMI MOU HMOPEI
va npokAnBoUv oto KopivBiakd KoAmo. SUupwva WE TIG He-
XPI ONHEPA EPEUVEG, EXEl UNOAOYIOBEI OTI TO UWOG EVOG TOO-
uvaul otov KoAno dev pnopei va unepPaivel Ta 4 p. pe 4,5
M. OTO onpeio yYEveong Tou Kal Ba ¢pBAcEl TIG AKTEG O 2 €wG
18 AenTd. ANavtovTag oTo £pWTNMA, av 0 NANBUCPOG pno-
pei va owbei ano €va niBavd Toouvaul andvrnoe: «Nai, av
KAanolog eival eknaidsuUpEvoG» Kal npocBeas: «MeExpl Tpia
AenTa €xel otn d1aBeor| Tou. ‘Evag avbpwnog nou nepnatdel
ypriyopa kal BpiokeTal Navw OToV dlyldAo, and Tn oTIyun
nou B6a sidonoinBei yia va ndasl 300 p. niow, B€Ael nepinou
Tpia Aentd». € auTtd TO onpeio, o K. I. depevTivog napou-
o1alel oToIXEia yia TIC ONUAVTIKEG OlaBPWOEIC MOU €XOUV
NPOKANBEI OTIC akTEC TNC AlylaAsiac and TIC OTIYHIAGIEG, aAAa
Bialec kKaToAIOBNOEIC, 01 ONOoieG CUVOEOVTAl HE TNV €KINAWON
TOOUVAMI. SUYKEKPIYEVA, N akTh anod Tnv Akpa MugTicoa oTo
Aiyio €w¢ To AlakonTd UnNECTN KATOAIOONOEIC PETA TOV OEl-
OO TOou 1861 kai kaAUPOnke and Tn 8dAacca oniocBoxw-
pwvTtag and 100 p. £wg 200 . MeTd Tov oeiopd Tov IolUvio
Tou 1995, n akTh Twv NikoAailkwv oTnv AlyiaAsia KaAueen-
ke and Tn BaAacoa kal onioboxwpnos and 20 . €wg 60 p.
'O-4WG N M0 XapakTNPIOTIKA MEPINTwon €ival Ta 60a Cuveé-
Bn-cav oTig Kapdpeg Tng Alyialeiag Tov deBpoudpio Tou
1963. 'Eyive kaToAioBnon os nAaroc 800 p. KAl n akTh onio-
Boxw-pnoe kata 100 Y. €wg 200 Y. NPOKAAWVTAG TOOUVAI
Uwoug 5 Y. 'OpwG, o1 KATAOTPOYEG Noav eAAXIOTEG, av Kal To
TOOU-VAWI €I0NABE oTNV akTh ano TIG Kapdpeg €wg Tov Aoy-
yo kal 1o Aiyio and 100 p. €wg 400 p. SUPPWvVA PE TOV K.
depevTi-vo, Ta PEXPI Twpa aToixeia deixvouv OTI Ba npenel
va ekTe-AeoBoUv oUVTONa Ol KATAAANAEC £pEUVEG yia TV
opBn dia-xeipion Ox1 MOVO TwV akT®V TNG AlylaAsiag, aAAa
Kal oAO-kAnpou Tou KopivBiakoU KodAnou.

Ta XapakTInNPIoTIKG APTH
EVOC EVOEXOHEVOU
Toouvapl otny AlyidAsia =
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cKopivBog

O1 €peuveg auTéG npénel va nepiAapBavouv PeAETn Tng dia-
Bpwong Twv akTwv and Ta kUuJaTa, evroniouod nibavov Bé-
OSEWV NOU JMopsi va unooToUv kaToAioBnon, HEAETN TNG
dnuioupyiag kai d1adoonG KUPATWY TOOUVAHI Kdl UNOAOYIOHO

TNG enéAaong TnG B8dAacoac otnv &npd, Adyw avodou TnG
oTadung TnG. MaAioTa, 6nwg Tovilel o KAbnynTng, Ta endpe-
va 50 £w¢ 100 xpovia n oTddun Tng Bailacoac Ba avéRel
KAaTa €va PETPO, HE ANOTEAECUA va PMEl TNV ENpa PEXPI Kal
100 y., avaloya navra Pe TNV KAion Tng akTAG. TNV €peuva
OUHMETEIXaV Ta PEAN Tou EpyaaTtnpiou I. ManaBsodwpou, M.
lepayd, ol ouvepydrsg . Fkiovng, A. STedaTtog, M. Xapa-
Aapndkng, A. XpioTodoUAou, oI PETANTUXIAKOI POITNTEG M.
IaTpou, H. ®akipng, =. KopdeéAa kai M. MpePeviog.

Mwc Ba ENNPEAOTE ® Aouki

n noAn Tou ZuhoKaotpou nepioxn
ano £va T1010 ® zivn
ToouVal nAnGpaC

ZYAOKAZTPO -

210 46%, n di1IaBpwon akT®V TnG AlylaAgiag

Ta TeAeutaia 20 xpovia, n Axdia éxaoce nepinou 2.500
oTpéupara, Ta onoia €yivav Buboc eEartiac Tng di1ABpPwWONG
TWV aKT®V. SUPQWva PE Ta OTOIXEia nou napouacidadnkav
oc nuepida Tou TEE A. EANGDOG, TO 46% TwV akT®V and To
AepBévi WG To Aiylo, €xel unoaTei diaBpwon, To 40% napa-
pével avaAloiwTo kair povo oto 13% éxel yivel npdobeon
€da@ikoU UAIkoU. H diaBpwon cUNp®va PE Tov KabnynTn K.
. ®epevrivo anod Ta kUuaTa sival anoteAeopa avepwnivwy
napepBacewy, Onwc Aipavia, Papiveg alleuTika kartaguyia,
Ta onoia XwWpoBeTABNKAV XwpPIiC MEAETEG, KABWC Kal n dlgu-
0€TNON TNG KOITNG TWV MOTAMWV KAl n aguoAnwia anod au-
ToUG. SUPQwva pe 6oa avapépbnkav otnv nuepida, anaitei-
Tal dlapkng napakoAolBnaon Tou (QAivVOPEVOU, GUVOAIKN av-
TIMET®NION, METATOMION TNG avlpwnivng dpacTnpioTNTAG
npog TNV evdoxwpd. 'ONwg enionUAaveinke, yivovTal KIVACEIG
o€ A@Bog Bacn, yia TNV avTILET®OMNION TOU palvOPEvou. Bpi-
okovTal o €EENIEN dUO €peuveg yia Tn diaBpwan, n Hia yia
Tov KopivBiakod kai To Pio kai n aAAn Tn A. Axaia. O1 eionyn-
TEG €inav OTI «To nNpoBAnua dev WNopei va avTipeTwnileTal
TOMIka», MPEMNEl KAVEIG va ouvunoloyioel TI oupPaivel og
oAov Tov MNaTpaikd kal Tov Kopiveiako.

(HAiag Kaviotpac / H KAOHMEPINH, 16.04.2011)
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Scanning Antiquity Underfoot

TAU researcher develops geological tool to see
what's below the ground's surface

According to rough estimates, there are some 20,000 un-
discovered archaeological sites in Israel waiting to be ex-
plored. Currently buried under highways or beneath cities,
some could reveal historic monuments from the biblical
past and give us clues to the expansion and settlement of
modern man as he made his way through the Fertile Cres-
cent.

But where to begin? Who decides which sites should be
"dug" — at considerable financial cost — and which should
remain unexplored until a later date? A new tool from Prof.
Lev Eppelbaum of Tel Aviv University's Department of Geo-
physics and Planetary Sciences at the Raymond and Beverly
Sackler Faculty of Exact Sciences may provide the answer.

Prof. Eppelbaum's new tool combines advanced analyses
from many geophysical methods and provides the most
conclusive evidence ever produced about what's below the
ground's surface. His tool is already being applied at many
archaeological sites in Israel — and it's ready to be used in
the United States and at other sites around the world.

An overland use for nuclear submarines

Reported recently in the journal Advances of Geosciences,
Prof. Eppelbaum's new tool gathers data from a number of
sources — including radio transmitters used to communi-
cate with nuclear submarines and detailed magnetic field
observations — and applies an original algorithmic ap-
proach to the measurements to make sense of what lies
below the earth's surface at depths of up to several dozen
yards. His tool can help people "see" meaningful objects,
artefacts or civilizations — and lay them out in a four-
dimensional chart.

While methods exist for scanning sites of potential archaeo-
logical and geological importance, such tools produce sig-
nificant background noise or inconclusive readings, Prof.
Eppelbaum says.

"Inspired by Israel, where we have so many archaeological
records underfoot, my tool can also help Americans locate
old native burial grounds, and determine minerals and ele-
ments several yards below the surface," he continues.

A faster road into the past

His tool can be used to evaluate the possible archaeological
significance of any given area under scrutiny. Providing ra-
pid results within days or even hours, the algorithm can
"read" extensive data before any digging or exploration be-
gins. Financially, technically and ecologically, this tool offers
an optimal way to localize and classify ancient buried ob-
jects and estimate the potential of the further archaeologi-
cal investigations, he says.

Prof. Eppelbaum's solution is called the "multi-PAM," which
stands for "physical — archaeological models." The tool first
interprets what it "sees" by recognizing image targets; then
the interpretation can be used to develop a four-dimension-
al model which can be presented to archaeologists hoping
to explore a particular region.
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Placed in a small unmanned airplane hovering several yards
off the ground and scanning wide tracts of land along the
earth's surface, Prof. Eppelbaum says, the tool can reveal
unexplored sites of historical and archaeological signifi-
cance.

(American Friends of Tel Aviv University, Tuesday, March 8,
2011)
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Team claims it's found Atlantis

A - for once - reputable team of scientists believes it may
have found the fabled lost city of Atlantis, saying it appears
to have been destroyed by a tsunami.

While other, earlier references to the city exist, it was most
famously described by Plato: "In front of the mouth which
you Greeks call, as you say, 'the pillars of Hercules,' there
lay an island which was larger than Libya and Asia
together; and it was possible for the travelers of that time
to cross from it to the other islands, and from the islands to
the whole of the continent over against them which
encompasses that veritable ocean," he says.

And the team from the University of Hartford says it has in-
deed found something at a site which could be described as
lying beyond the Pillars of Hercules - generally accepted to
refer to the Straits of Gibraltar. But it's not out in the
Atlantic, where most people have tended to look, but in a
marshland, the Dofla Ana Park, near Cadiz.

For two years, the team surveyed the area using electrical
resistivity tomography, deep-ground radar and digital
mapping, uncovering evidence of a city which, like Plato's,
was designed to a circular format and which dates back
4,000 years.

Findings include what appears to be a communal oven, a
network of canals and statuary that looks very different
from other European Bronze-age artifacts.

But even stronger evidence, says the team, was the dis-
covery of a series of 'memorial cities' 150 miles further
inland, and mimicking the circular shape of Atlantis itself.
These would have been built by survivors of the tsunami,
says lead researcher Richard Freund.

"We found something that no one else has ever seen befo-
re, which gives it a layer of credibility, especially for
archeology, that makes a lot more sense," Freund told
Reuter.

The team is planning further excavations both at the site
they believe to be Atlantis itself and at the 'memorial cities'.

(Kate Taylor, TG Daily, Mar 14th 2011)
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Was Lost City of Atlantis Found in Spanish
Marsh?

Crime solvers follow the money, but experts searching for
the lost city of Atlantis? In archaeology, "you should follow
the stones," Richard Freund said.

Freund, a University of Hartford professor, believes he and
his research team have found the legendary island-city de-
scribed by Plato in about 360 B.C. as having "in a single
day and night ... disappeared into the depths of the sea."

Using satellite photography, ground-penetrating radar, un-
derwater technology and some old-fashioned reasoning,
Freund said his team pinpointed the city in a vast marsh in
southern Spain that dries out one month a year. Their find-
ings are featured in a National Geographic special premier-
ing tonight, "Finding Atlantis."

"'Follow the stones' means that you have to find the arti-
facts," he told AOL News in a telephone interview today.
"And certain types of stones give you clues about where
certain types of things came from."

His team's search began in 2008 with a space satellite
photograph showing what looked to be a submerged city in
Spain's Dona Ana Park. In 2009 and 2010, Freund's re-
searchers worked with Spanish archaeologists and geolo-
gists to explore beneath the mud flats using radar and
imaging.

The discovery was clinched, Freund said, with the later find
of "standing stones" and a series of memorial cities in
central Spain built in the image of Atlantis.

"We found something that no one else has ever seen be-
fore, which gives it a layer of credibility, especially for
archaeology, that makes a lot more sense," Freund told
Reuters.

The memorial sites are significant to Freund's theory be-
cause refugees from the lost city would have built smaller-
scale versions in tribute. And so when a Spanish scientist
led him to ancient sites surrounded by concentric moats --
and a museum featuring standing stones with a symbol
similar to Plato's drawing of Atlantis -- Freund was convinc-
ed these were commemorations of the destroyed city.

"There are more than 100 of them, and they come from all
different places in the area," Freund told AOL's local news
site Canton Patch.

"In crime, you follow the money," he told Patch. "In
archaeology, you follow the stones."

His team also found ancient wood dating back to 440 B.C. A
core sample taken at the marsh showed a layer of methane
-- an indication to Freund that a lot of living things all died
at once.

"Finding this one layer of methane is a very telltale sign of
a society that is destroyed in one fell swoop," he told the
Hartford Courant. "This was in the middle of nowhere, and
there was no methane layer found in the area except where
we were working."

Explorers looking for Atlantis previously have focused on
the Mediterranean Sea as well as the Atlantic, Pacific and
Indian oceans. The lost city has been "found" many times
over the years, including by Russian scientists who pin-
pointed a ruined town in the Black Sea; an American who
found man-made walls a mile deep in the Mediterranean;
and Swedish researchers who found it in the North Sea.
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The lost city even was proclaimed found when people
searching Google Earth spotted lines resembling a city
street grid in the ocean off the coast of Africa. Google
squelched the revelation when it explained the lines
actually were left by a boat collecting data.

Researchers plan more excavations at the Spanish site, and
Freund agreed his current findings won't put a definitive
end to the debate.

"It's never like finding the Titanic. It's never like finding
Tutankhamun's tomb. That's the way, in the best of all
circumstances, that you find something intact," Freund told
the Courant.

"You'll not be able to convince all the people all the time,"
he said.

(Lisa Holewa / AolNews.com, Mar 13, 2011)
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Internally cured concrete revives ancient build-
ing "technology"

Internally cured concrete dates back to Roman times and is
the secret to the strength of the freestanding Pantheon,
which is built of unreinforced concrete. The old "technology"
is finding new life in the building of bridges, pavements,
water tanks and rail yards. The concrete internally cures
with water-filled lightweight aggregates that release water
as needed to hydrate cement particles. Internally cured
concrete bridges are estimated to have a life of 40 years
versus 22 years for conventional concrete.

(ASCE SmartBrief, March 16, 2011)

High-tech concrete technology has a famous past

X-ray microtomograph (left) shows pores (blue) that re-
main within lightweight aggregates (LWAs) after water has
migrated from the pre-wetted materials during the first day
of hydration. In the two-dimensional image (right), the
emptied pores are superimposed over the original micro-
structure (hydrating cement paste is white, sand is light
grey, and LWA is dark grey), illustrating the detailed pore
structure of LWA particles. Credit: NIST

(PhysOrg.com) -- In the business of concrete making,
what's old -- even ancient -- is new again.

Cement making machines - Cement mill, ball mill & rotary
dryer in the Cement production line! - www.zoneding.com

Almost 1,900 years ago, the Romans built what continues
to be the world’s largest unreinforced solid concrete dome
in the world—the Pantheon. The secret, probably unknown
to the Emperor Hadrian’s engineers at the time, was that
the lightweight concrete used to build the dome had set
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and hardened from the inside out. This internal curing
process enhanced the material’s strength, durability, resis-
tance to cracking, and other properties so that the Pan-
theon continues to be used for special events to this day.

But it is only within the last decade or so that internally
cured concrete has begun to have an impact on modern
world infrastructure. Increasingly, internally cured concrete
is being used in the construction of bridge decks, pave-
ments, parking structures, water tanks, and railway yards,
according to a review of the current status of the new (or
old) concrete technology just published by the National
Institute of Standards and Technology.

The virtues of internally cured concrete stem from substi-
tuting light-weight, pre-wetted absorbent materials for
some of the sand and/or coarse aggregates (stones) that
are mixed with cement to make conventional concrete. Dis-
persed throughout the mixture, the water-filled lightweight
aggregates serve as reservoirs that release water on an as-
needed basis to nearby hydrating cement particles.

According to one study cited in the review, bridge decks
made with internally cured, high-performance concrete
were estimated to have a service life of 63 years, as com-
pared with 22 years for conventional concrete and 40 years
for high-performance concrete without internal curing.

“As with many new technologies, the path from research to
practice has been a slow one, but as of 2010, hundreds of
thousands of cubic meters” of the lighter and more durable
material have been successfully used in U.S. construction,
write the report’s co-authors, NIST chemical engineer Dale
Bentz and Jason Weiss, Purdue University civil engineering
professor.

Compared with conventional varieties, internally cured con-
crete increases the cost of a project by 10 to 12 percent,
Bentz and Weiss estimate on the basis of bridge-building
projects in New York and Indiana. The increased front-end
cost, they write, must be evaluated against the reduced
risk of cracking, better protection against salt damage, and
other improved properties that “should contribute to a more
durable structure that has a longer life and lower life-cycle
costs,” they write. “Further, this could have substantial
benefits in a reduced disruption to the traveling public,
generally producing a more sustainable solution.”

The 82-page report summarizes the current practice and
theory of internal curing, reviews project experiences and
material performance in the field, and describes opportuni-
ties for research that could lead to enhancements in the
material.

More information: D.P. Bentz and W.]. Weiss. Internal
Curing: A 2010 State-of-the-Art Review (NISTIR 7765).
Feb. 2011. Available at: http://www.nist.go
ub_id=907729

Provided by National Institute of Standards and Technology

(Mark Bello, PhysOrg.com, March 16, 2011)
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Geotechnical Engineering
Handbook

Braja M. Das

This one-of-a-kind, definitive refer-
ence offers expansive coverage of
geotechnical engineering for civil
engineering professionals. Each of
the 15 chapters is the work of an
engineering expert — putting at your disposal a vast source
of engineering experience.

The Geotechnical Engineering Handbook brings together
essential information related to the evaluation of engineer-
ing properties of soils, design of foundations such as spread
footings, mat foundations, piles, and drilled shafts, and
fundamental principles of analyzing the stability of slopes
and embankments, retaining walls, and other earth-
retaining structures. The Handbook also covers soil dynam-
ics and foundation vibration to analyze the behavior of
foundations subjected to cyclic vertical, sliding and rocking
excitations, environmental geotechnology, and foundations
for railroad beds.

Comprehensive coverage, logical organization, and clear
discussions make this the tool of choice for both experi-
enced engineers and those just embarking on their careers.

Key Features:

e Presents state-of-the-art applications for geotechnical
engineers

e Features numerous illustrations including charts, draw-
ings, and diagrams to illuminate the applications and
theory

e Offers numerous worked-out problems

e Includes up-to-date coverage of environmental geo-
technology

Advances in Environmental

Advances in Geotechnics

Environmental
Geotechnics

Proceedings of the
International Symposium on
Geoenvironmental Engineering
in Hangzhou, China, September
8-10, 2009

Yunmin Chen, Liangtong Zhan
and Xiaowu Tang

The International Symposium on Geoenvironmental Engi-
neering (ISGE 2009) was held on September 8-10, 2009 in
Hangzhou, China. ISGE 2009 was organized by MOE Key
Laboratory of Soft Soils and Geoenvironmental Engineering,
Zhejiang University, Chinese Institution of Soil Mechanics
and Geotechnical Engineering (CISMGE), and Chinese
Chapter of International Geosynthetics Society (CCIGS),
under the auspices of ISSMGE TC5, sponsored by K. C.
Wong Education Foundation, and National Natural Science
Foundation of China, as well as Zhejiang University Zeng
Guo-Xi Lecture Fund.

Issues associated with Environmental Geotechnics continue
to be a major preoccupation for governments, public and
private organizations and the general community world-
wide. The Chinese Government has been putting great ef-
fort on environmental issues including sanitary disposal of
solid waste, reuse of industrial wastes, remediation of con-
taminated land, prevention of groundwater contamination,
environmental risk assessment, ecological techniques, etc.
China also has much to share on the opportunities, chal-
lenges and responsibilities for environmental geotechnics
with other countries, especially the developing countries.

Under the conference theme, “Reclamation of the Past and
Toward a Sustainable Geoenvironment”, 168 abstracts in
total were received and 125 papers in total were reviewed
and accepted for publication in this proceeding. This pro-
ceeding encloses 2 Zeng Guo-Xi Lectures, 26 Invited Lec-
tures and 97 papers. The topics covered include basic and
advanced theories for modeling of geoenvironmental phe-
nomena, testing and monitoring for geoenvironmental en-
gineering, municipal solid wastes and landfill engineering,
sludge and dredged soils, geotechnical reuse of industrial
wastes, contaminated land and remediation technology,
applications of geosynthetics in geoenvironmental engineer-
ing, geoenvironmental risk assessment, management and
sustainability, ecological techniques and case histories. This
proceedings include papers authored by core members of
ISSMGE TC5 (International Society of Soil Mechanics and
Geotechnical Engineering - Environmental Geotechnics) and
geoenvironmental researchers from more than 23 countries
and regions (i.e., Albania, Austria, Bengalese, Brazil, Can-
ada, China, France, German, Hong Kong, India, Iran, Indo-
nesia, Japan, Korea, Macau, Malaysia, Portugal, Russia,
Taiwan, UK, USA, Uzbekistan, Vietnam).

It is our desire that the proceedings of International Sym-
posium on Geoenvironmental Engineering (ISGE2009) pro-
vide an opportunity for the exchange of views among aca-
demic researchers, practical engineers and administration
officers. “Advances in Environmental Geotechnics” presents
the latest development in this interdisciplinary field.

(Springer, 2010)

Geotachnical Characterization,
Field Measuroment, and
Laboratory Testing of
Municipal Solid !

Geotechnical Characterization,
Field Measurement, and
Laboratory Testing of Municipal
Solid Waste

Edited by Dimitrios Zekkos,
Ph.D., P.E.

:- Geotechnical Special Publications
~ = (GSP) 209

Developed from papers and discussions presented at the
International Symposium on Waste Mechanics, held in New
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Orleans, Louisiana, March 11-13, 2008. Sponsored by the
Geo-Institute of ASCE.

Geotechnical Special Publication No. 209 integrates current
knowledge of the properties of municipal solid waste and
the challenges it presents with adequate guidance for
researchers and practitioners who work directly with issues
related to waste behavior. This collection broadens under-
standing of waste mechanics and improves waste disposal
practices both domestically and internationally. The first
section is a review of the state of the art in some of the
most critical properties of municipal solid waste. The next
group of papers attempts to reach some consensus or pro-
vide some minimum requirements or recommended proce-
dures for waste characterization. The collection include five
opinion papers submitted by the invited panelists from the
United Kingdom, Brazil, Canada, Japan, and the United
States.

This volume will be valuable to researchers and practicing
engineers in the field of waste mechanics.

(ASCE, 2011)
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Geo-Frontiers 2011

Advances in Geotechnical
Engineering

Secmschrice Dpecsl Patilcesion Mo, @11
Bl by e i, PR PE et Dl . Sierwrn, P

ASCE /e I=mmies
Jie Han, J. & Alzamora, D.
A. (Editors)

Geotechnical Special Publications (GSP) 211

Proceedings of Geo-Frontiers 2011, held in Dallas, Texas,
March 13-16, 2011. Sponsored by Geo-Institute of ASCE;
Industrial Fabrics Association International; North American
Geosynthetics Society; Geosynthetics Materials Association.

This collection contains 496 peer-reviewed papers that
describe advances in research and the practical application
of geotechnologies, especially including geosynthetics.
Papers from a memorial session to honor Bernard Myles for
his contributions to the geosynthetics industry are also
collected in this volume.

Topics include:

foundations and ground improvement;
geoenvironmental engineering;

geohazards (earthquakes, landslides, erosion);
geosynthetics;

geotechnical testing and site characterization;

slopes, embankments, and earth-retaining structures;
soil-rock mechanics and modeling; and
transportation materials and pavements.

These papers will be of interest to geotechnical researchers
and practicing engineers, especially those working with
geosynthetic materials.

(ASCE Publications, 30.03.2011)
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Scour and
Erosion

Scour and Erosion

Edited by Susan E. Burns;
Shobha K. Bhatia; Catherine M.
C. Avila; Beatrice E. Hunt

Geotechnical Special
Publications (GSP) 210

Proceedings of the 5th International Conference on Scour
and Erosion, held in San Francisco, California, November 7-
10, 2010. Sponsored by the Geo-Institute of ASCE; En-
vironmental and Water Resources Institute of ASCE; Inter-
national Society for Soil Mechanics and Geotechnical
Engineering.

This collection contains 113 papers on scour and erosion,
which constitute some of the most critical threats to main-
taining infrastructure and quality of life throughout the
world. As the human population expands, the responsibili-
ties of engineers, scientists, and designers continue to in-
crease. The demand for a creative approach to effective
control of scour and erosion also becomes more pressing,
requiring cross-disciplinary synthesis of information from
the fields of hydraulic and geotechnical engineering. The
papers presented in this book examine the scour and ero-
sion of hillside, fluvial, estuarine, and coastal environments
at the interface of water, soil, and rock.

Topics include:

bridge scour;

erosion of soils;

scour and erosion of dams and levees;

scour of offshore platforms and underwater pipelines;
numerical modeling;

physical model tests;

rock scour;

case histories, management, and field studies;
monitoring;

countermeasures, stream stability, and erosion of slopes;
and

o FHWA equations and design standards.

This proceedings will be valuable to anyone working in the
fields of geotechnical or environmental engineering.

Springer Saviei bn
GEOMECHANICS & GEOENGINIERING

Bifurcations, Instabilities and
Degradations in Geomaterials

Bifurcations, Instabilities and
Degradations in Geomaterials

Springer Series in Geomechanics
and Geoengineering

Wan, Richard; Alsaleh, Mustafa;
Labuz, Joe (Eds.)

Geomaterials exhibit complex but rich mechanical behav-
iour with a variety of failure modes ranging from diffuse to
localized deformation depending on stress, density, micro-
structure, and loading conditions. These failure modes are a
result of an instability of material and/or geometric nature
that can be studied within the framework of bifurcation the-
ory. Degradation is another related phenomenon arising
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from cyclic loading, ageing, weathering, chemical attack,
and capillary effects, among others. The methodology of
analyzing the various types of instabilities is crucial in the
adequate modelling and safe design of numerous problems
in geomechanics.

The present volume contains a sampling of enlarged ver-
sions of papers presented at the International Workshop on
Bifurcation and Degradations in Geomaterials (IWBDG
2008) held in Lake Louise, Alberta, Canada, May 28-31,
2008. These papers capture the state-of-the-art in the spe-
cialized field of geomechanics and contemporary ap-
proaches to solving the central issue of failure. Some engi-
neering applications are presented in the areas of energy
resource extraction and soil-machine interaction.

Keywords: Bifurcation - Degradation - Geomaterials - Ge-
omechanics - Instability - Petroleum Geomechanic - Soil-
Machine Interaction

(Springer, 2011)

Construction
in the
Landscape

Construction in the Landscape: A
Handbook for Civil Engineering
to Conserve Global Land Re-
sources

Tom Carpenter

Construction in the Landscape de-
scribes the impact of construction on the land and land-
scape where it takes place. Geographical coverage is nec-
essarily global to reflect the great variation both in people’s
economic and social needs and in the shortage or abun-
dance of natural resources.

Part I introduces both land resources, whether used for
agriculture, human settlement or mineral extraction or con-
served as scenery, wildlife habitat or for the undefined
needs of future generations; and construction, its products,
skills, processes and impacts on land resources.

Part II describes specific forms of civil engineering - from
landform adaptation, through dams and river control works,
coastal construction and transport infrastructure to particu-
lar types of structure such as bridges, towers and power
stations, or the layout of complete settlements.

Part III deals with regional planning of construction and
land use in different geographical circumstances - from fine
scenery, through rural countryside to city and suburban
development - and to the sort of land arrangements that
may be sustainable for an increased but hopefully more
civilized human population a century hence.

Contents

Land Resources

Land Features

The Impact of Construction
Man-Made Forms and Structures
Landforms and their Modification
Earthworks for Structures

Mines and Quarries

Dams and Other Hydraulic Structures
Coastal and Estuarial Construction
Transport Routes and Infrastructure
Bridges and Crossings

TA NEA THZ EEEEI'M - Ap. 37 — AMNPIAIOZ 2011

Military and Industrial Construction
Towers

Buildings and Settlements
Planning Construction in Various Landscapes
Construction in Scenic Country
Construction in Flat Open Country
Construction in Urban Landscapes
Built Landscapes in the Future
Subject

Index

Index of Places and Projects

(ICE Bookshop, 30.01.2011)

GEOTECHMICS AND
EARTHQUAKE GEOTECHNICS

TOWARDS

KON R FTARIA N Geotechnics and Earthquake

Geotechnics Towards Global
Sustainability

Geotechnical, Geological and
Earthquake Engineering, Vol. 15

Iai, Susumu (Ed.)

This book is part of a bold, new ini-
tiative towards global sustainability and development that
draws on the disciplines of geotechnical engineering and
earthquake geotechnics.

It contains contributions from fifteen of the world's leading
experts who met in Kyoto in early 2010 to discuss a range
of issues related to the ways geotechnics can help us face
the challenges ahead, from the technical to the social, from
geo-hazards to megacities, from global warming and
coastal protection to the conservation of world heritage
sites.

We hope these contributions will stimulate the debate over
the role geotechnics has to play in achieving a more sus-
tainable future for the world.

This book will be of interest to advanced levels of research-
ers and practicing engineers in the fields of geotechnics and
earthquake geotechnics for global sustainability: the great-
est long term challenge of our time.

Keywords: Earthquake Geotechnics - Geotechnics - Global
sustainability - Lifecycle - Natural Hazards

(Springer, 2011)

GLAGE T MOAD TUNKELS

Part 1; ntrsaoction to oo Turnnsis

A Guide to Road Tunnels Part 1:
Introduction to Road Tunnels

AGRTO01-10

This Austroads Guide provides a
comprehensive introduction to planning for road tunnels
and describes important issues and considerations relating
to implementation, general planning, regulation, structural
and geometric design, drainage, geology, the environment
as well as operation, construction and maintenance. It also
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covers critical considerations such as flood protection, fire
and life safety, ventilation and risk management.

(Austroads Publications, 2011 - Austroads Support [aus-
troads@infoservices.com.au])

GUIDE T ROAD TUMNILS

Pt 3: Flamning, Darign snd Commissinaisg Guide to Road Tunnels Part 2:
Planning, Design and Commis-
sioning

AGRTO02-10

This Part discusses all aspects of
the planning, design and commis-
sioning of road tunnels including
structural and geotechnical requirements, fire and life
safety, ventilation, lighting, traffic monitoring and control,
plant monitoring and control, electrical power supply and
the requirements for associated building structures.

It also discusses the expected approach to the design of the
elements of the tunnel project and where appropriate de-
fines acceptable standards for those elements. Emphasis is
placed on adopting a risk management approach to the
design of the elements, stressing the importance of consid-
ering the interaction of the various components and the
effect of the total combination of the elements. This
Part defines the requirements for commissioning of road
tunnels, the effect this has on design and the documenta-
tion required to ensure that all systems are functioning ap-
propriately before operation commences.

Part 2 of the Guide does not deal with the refurbishment of
existing tunnels nor of the retro-fitting of components to
existing tunnels. However, for projects of that nature, the
discussions in this part of the Guide may be of assistance in
deciding on the appropriate design to adopt having regard
to the factors involved and the economy of the possible
solutions.

(Austroads Publications, 2010 - Austroads Support [aus-
troads@infoservices.com.au])

Inca Enginersing My

Moray: Inca Engineering
Mystery

Inca Engineering Mystery

K. R. Wright, R. M. Wright, A. V.
Zegarra, G. McEwan

Halfway between Machu Picchu and
the city of Cuzco, Peru, lies a civil engineering wonder that
has captivated and puzzled researchers and travelers since
it was first photographed in 1931. Situated on a plateau,
the ancient Inca site of Moray consists of many terraced
circular depressions in the earth, the largest of which is 30
meters (98 feet) deep. The difference in temperature
between the top and the bottom of the circles can be as
much as 15 °C (27 °F).

What are the mysterious concentric circles? What do they
mean? Was this a religious site? An agricultural research
station? Moray: Inca Engineering Mystery reports the re-
sults of an exhaustive investigation into the surveying work

underlying the site’s construction, as well as the engineered
systems for collecting and delivering water. Ken Wright and
his team take the reader on a tour of Moray, describing the
geography and geology of the area. They explain their field
evidence that led to solving the Inca mystery and resolving
decades of speculation.

The book includes a walking tour and map to guide visitors
through Moray’s significant features.

Profusely illustrated and written in nontechnical language,
Moray will appeal to civil engineers interested in earth-
works, water supply systems, and engineering history, as
well as the tourist and armchair traveler.

Kenneth R. Wright, P.E., L.S., is founder and chief engineer
of Wright Water Engineers, Inc., a Denver consulting firm
specializing in water resources and municipal utility design.
He is author of Machu Picchu: A Civil Engineering Marvel
(ASCE Press, 2000) and Tipon: Water Engineering Master-
piece of the Inca Empire (ASCE Press, 2006).

Ruth M. Wright, J.D., is co-author of the best selling The
Machu Picchu Guidebook published in 2001 and revised in
2004. She is an award-winning photographer with photos
appearing in numerous publications, including National
Geographic Magazine. Her photo-essay Machu Picchu Re-
vealed was published in 2008.

Alfredo Valencia Zegarra, Ph.D., was a professor at the De-
partment of Anthropology and Archaeology at Cusco and a
registered professional archaeologist with the Instituto Na-
cional de Cultura de Peru. He spent several years as the
Machu Picchu resident archaeologist and was coauthor of
The Machu Picchu Guidebook and Machu Picchu: A Civil
Engineering Marvel.

Gordon McEwan, Ph.D., is a professor at Wagner College on
Staten Island in New York. As an Andean scholar, he has
led archaeological research projects in Peru over the course
of 23 field seasons at Pikillacta and Chokepukio.

(ASCE Press, 2011)

Civil Engineer's
Handbook

nal Practice
Civil Engineer's Handbook of
Professional Practice

Karen Hansen & Kent Zenobia

To be competitive at an international
level, civil engineers are coming to
see that they must build on their traditional strengths in
technology and science by acquiring greater mastery of the
business of civil engineering, the “softer” skills of manage-
ment, teamwork, ethics, leadership, and communication.
These skills have been defined as essential to the successful
practice of civil engineering by the ASCE Body of Knowledge
Task Force and can be gained through formal education or
experience.

This book will be the first to take the practical skills defined
by the ASCE BOK and provide illuminating techniques, quo-
tes, case examples, problems, and information to assist the
reader in addressing the many challenges facing civil engi-
neers in the real world. From the challenge of sustainability
to the rigors of problem recognition and solving, the book
provides an essential tool for working as a practicing civil
engineer.

(ASCE Press, 2011)
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HAEKTPONIKA
NMEPIOAIKA

SIMSG | ISSMGE

ISSMGE Bulletin

Volume 5, Issue 1
February 2011

KukAo@opnoe 1o 1° TeUxog Tou 5% Topou Tou ISSMGE Bul-
letin e evdiapépovTa véa ano Tnv dIEBVI YEWTEXVIKN KOIVO-
TnTa, napouocidcelg case studies yia Deep Mixing for the
New Orleans East Back Levee (USA) kai Use of Piezo Drive
Cone for evaluation of subsoil settlement induced by
seismic liquefaction kal ekTeTapévn avagopa oTo nNpdoPaATo
6° MaveAAnvio Zuvédplio MewTexVIKAG Kal MewnepiBaAlovTi-
KNG Mnxavikng.

o3 D

INTERNATIONAL JOURNAL OF GEOENGINEERING
CASE HISTORIES
http://casehistories.geoengineer.or

KukAo@opnoe To Teuxog 2, Tou Topou 2 Tou International
Journal of Geoengineering Case Histories, enionuou
nepiodikoU Tng International Society for Soil Mechanics and
Geotechnical Engineering (ISSMGE).

(C-fR-0)

vgen_mm

www.geoengineer.org

KukAo@opnoav Ta Teuxn #75 kal #76 Tou Newsletter Tou
Geoengineer.org (MdapTiog kal AnpiAiog 2011) pe MOAAEG
XPNOIMEG NANPOPOPIEC yIa OAa Ta B£uATA TNG YEWTEXVIKAG
pNxavikng. YnevOupiletar oTi To Newsletter ekdideTar and
TOoV ouvadeA@o Kkalr PEAoG Tng EEEEMM AnunATpn Zé&kko
(secretariat@geoengineer.org).
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@ International Society for Rock Mechanics

No. 13 - March 2011
http://www.isrm.net/adm/newsletter/ver html.php

?id newsletter=60&ver=1

KukAogpopnaoe To Teuxog 13 / MapTiog 2011 Tou Newsletter
TnG International Society for Rock Mechanics.

(G240

WORLD ROAD

7" MONDALE " Bxchange knowledge and
. DELAROUTE on roads and road trans

www.piarc.org

WU NEWSLETTER OF THE PIARC NATIONAL COMMITTEES
7

Seplember 2010 ne22
http://www.piarc.org/library/aipcr/9/3214,Newslet
ter24-EN-March2011.pdf

KukAo@opnoe To TeUuxog No. 40 (MdpTiog 2011) Tou New-
sletter Tng World Road Association (PIARC) kail To Teu-
Xx0G No. 24 (Mdptiog 2011) Tou Newsletter Twv PIARC Na-
tional Committees.

(G2 4R -0

&GS NEWS 8

www.geosyntheticssociety.org/Resources/Newslette
rs/2011-03-IGS-News-d.pdf

KukAogpopnaoe To Teuxog 1, Volume 27 Twv IGS News

3 D
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Geosynthetics International
www.thomastelford.com/journals

KukAo@opnoav Ta Teuxn ap. 6 Tou 17° Topou (AskEuBpIog
2010) kal ap. 1 Tou 18° TOpou (dePBpoudpiog 2011) Tou
nepiodikol Geosynthetics International. MpdoPaocn pECW
TOV 10TOOEAId WV

www.icevirtuallibrary.com/content/issue/gein/17/6 Kai

www.icevirtuallibrary.com/content/issue/gein/18/1 avTioTo-
CR

o3 O

-

L=olenliles

enmenbranss

Geotextiles & Geomembranes
www.geosyntheticssociety.org/journals.htm

KukAo@oOpnoe To TeUxog ap. 1 Tou 29°° Topou (deBpoudpliog
2011) Tou neplodikou Geotextiles & Geomembranes. Mpoo-
Baon HEOW ™Mng 10T00EAIdAg

www.sciencedirect.com/science/journal/02661144.
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Topéag FEWTEXVIKNG TnA. 210.7723434

ZXOAH MNMOAITIKQN MHXANIKQN ToT. 210.7723428

EONIKOY METZOBIOY NMOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,
MoAuTtexveioUnoAn Zowypagou geotech@central.ntua.gr

15780 ZQrPA®OY IotooeAida www.hssmge.org (Und KaTaokeun)
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