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(ouvéxela and Tnv NpwTn oeAida) To ApBpo 18° AIAAYZH THZ ETAIPEIAZ AauBdvel Tov apibud
19.

4. 'Eykpion anoAoyiopoU NENPAYHEVWY Kal OIKOVOUIK®V
anoAoyIop®V Kal anaAlAayn Tng EkTeAeoTikng EniTpo-
nng ano kaBe euduvn.

5. AIGQOpEG avakoIVWUOEIG.

6. >ulnTnon eni Twv npoTelvouévwy alAaywv oto Kata-
oTaTIKO MouU a@opouv TNV daAAayrn Tou ovopaTog Tng
Etaipeiag kalr ortnv ouykpdtnon Zwpatog Koopnto-
pwv.

7. 'Eykpion npoTeivopévwv aAAaywyv oto KaTtaoTaTiko.

O NMPOEAPOX H FENIKH TrPAMMATEAX
XPHZTOZ TZATZANIOOX MAPINA MNMANTAZIAOY
Ap. MoAImikdg Mnxavikog Ap. MoAITIkdG MNXavikog

NMPOTAZEIZ AANANATQN KATAZTATIKOY E.E.E.E.'.M.

1.To ApBpo 1° yiveral:

ApBpo 1°
ENQNYMIA - EAPA

ZuvIOTATAl ENIOTNHOVIKO HN KEPDOOKOMIKO ZWHATEIO ME
Tnv enwvupia «EAAnvikn EnioTnpovikn ETaipeia Mewm-
pnxavikng (E.E.E.l.)», ayyAioti «Hellenic Society of
Geomechanics», wg EBvikr Etaipsia - MéAog Tng Ale-
Bvoug Etaipeiag Edagopnxavikng kai Frewrtexvikng Mnxa-
vikng (International Society of Soil Mechanics and
Geotechnical Engineering, ISSMGE) kai Tng AigBvoug E-
Taipeiag Bpaxounxavikng (International Society for Rock
Mechanics, ISRM).

'‘Edpa TnGg EAAnviknGg EmioTnpovikng Etaipeiag Mem-
HNXAavikAG gival n ABRva.

To ypa@eio TG Mpappateiag TnG kal n aibouca ouvedpida-
oswv oTeyalovTtal oTa KTipia Tou Topéa MEWTEXVIKNAG TOU
EBvikoU MeTooBiou MoAuTexveiou. H oTéyaon Tou ypagei-
ou Tng MpappaTeiac kai n aibousa cuvedpldoewV KUNopouv
va aAAdlouv pe anAn and@aon TnG EkTeAeoTiknG EniTpo-
nngc.

2.'0nou oTo KataoTaTikd avagEpeTal N eNWVUMia Tng Tai-
peiag, autr) Tpononolcital o «EAANVIKA ENICTNHOVIKN
ETtaipeia Tewpnxavikng». Eniong To  apKTIKOAEED
E.E.E.E..M. avTikaBioTaTal pe 10 E.E.E.T.

3.MpoaTiBeTal ApBpo 15°:

ApBpo 15°
ZOMA KOZMHTOPQN

O1 diateAécavTeg Mpoedpor kai Mevikoi Fpappareiq
TnG EEEM ouykpoTtoUv povipo Smua Koountopwv. ‘Epyo
Tou ZwuaTog Koountopwyv Ba sival n napoxn cuppBou-
AEUTIKNAG YVOMNG oc B£paTa Ta onoia Ba B£Tsl un’ own
Tou n EkTeAeoTikr EniTponn.

4. H apibunon Twv UQICTAPEVWV WETA To véo ApBpo 15°
HeTABAAAETAl WG aKOAOUBWG:

To ApBpo 15° SYNAPOMEZ MEAQN AapBavel Tov apibuo
16.

To ApBpo 16° MOPOI THX ETAIPEIAS Aapfdavel Tov a-
pIBuo 17.

To ApBpo 17° AapBdvel Tov apiBuo 18.
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AIANE=HZz

AIAAE=H
TNV NépnTn, 24 OkTWRpPiou 2013, wpa
19:00

otnv AiBouoa EkKdNAwoewv TNG
>X0oAAC MoAITIkwv Mnxavikwv E.M.IM.
otnv MoAuTtexveiounoAn Zwypa@ou

«MegA£ETN KAl KATAOKEUN ONAIOHEVWV
ENIXWOEWV AvVTIOTAPIENG»

anod Tnv

Xaidw AoUAaAa - Rigby

MoAImik6 Mnxaviko

Chief Civil Engineer, Tensar International

MEPINAHWH AIAAE=HZ

H mapouacia Tng eraipiag Tensar ota Hvwuéva ApaBika Epi-
para &ekivnoe oTig apxeg Tou 2000 pe TNV HEAETN KAl KATA-
OKEUM OMAIONEVWV EMNIXWOEWY avTIoTAPIENG yia Tn S1avoIEn
Tou auTokivnTddpopou Tng Dibba. To €pyo auTod, To PEyIOTO
UWoG TwV OMNAICHEVWYV EMNIXWOEWY OE Hovr avapaduida &-
(PTAOE PEXP! KAl Ta 19 pETpa kal pe kAion avapfabuou oToug
86° eV N OUVOAIKN KATakopupn npdoown TwV OnAIOHEVWLV
ENIXWOEWV MOU KATAOKEUAOTNKAV YId TNV OAOKANPwWaON Tou
£€pyou ATAv TNG TAENG Twv 45.000 m2 H enituxic, Taxeia
Kal OIKOVOWMIKI OAOKARPWGON TOU £pyou KaBIEPWOE TO OVOUA
TnG Tensar oTtov ApaBikd kOAMo cuvteAwvTag otnv diadoxn
TOU ENONEVOU HEYAAOU €pyou aTnv idla neploxn, Tn diavoi&n
Tou KkaivoUpiou auTokivnTOdpopou peTa&u  Fujairah kai
Dubai, To onoio Ba €ival kalr To AVTIKEIUEVO AQUTAG TG na-
pouaiaonc. To £€pyo nepIAaUBAVEl TNV MEAETN KAl KATAOKEUR
29 QUTOVOH®WV OMNAICHEVWV EMIXWOEWV HE HEYIOTO aApIBPO
avaBabuidwv £wg 3 kal oUVOAIKO UWog avaBaduidwy peEXp!
Kal 60 WETPA ev® N OUVOAIKN KATakopupn npoocoyn TwV
TOIXWV MOU KATAOKEUAOTNKAV Yid TNV OAOKAAPWON Tou £p-
you ATav TN Ta&ng Twv 100.000 m?. H napouciaon nepi-
AapBavel TNV peEBOdO MEAETNG, TA UAIKG KATAOKEUNG, TOV
TPOMO KATAOKEUNG KABWG Kal WETPAOEIC UETAKIVAOEWY TWV
NMOAUMEPIKA OMAICHEVWV EMIXWOEWV TOOO KATA Tn dIApKeEIa
KATAOKEUNG KaBw¢ Kal JETA TV OAOKANPWAT| TOUG.

2YNTOMO BIOIPA®IKO ZHMEIQMA OMIAHTPIAZ

H X&idw AoUAaAa-Rigby (MoUARn) eival MoAImikdG Mnxavikog
pe €Eeidikeuon oTa MewTeXVIKA Kal epneipia 214+ Xpovwv.
Eival pélog Tou Hong Kong Institution of Engineers (Geo-
technical), Chartered (CEng) Ttou UK Engineering Council
kal Fellow of the Institution of Civil Engineers.

TA NEA THZ EEEEI'M - Ap. 61 — ZENTEMBPIOZ 2013

H MoUAn epyaletar oav Chief Civil Engineer otnv Tensar
International pe €3pa Ta KevTpika ypageia oto Blackburn
TNG AyyAiag Kai €xe€1 uno TNV EMNONTEIQ TNG TOV TEXVIKO EAEY-
X0 TwV unodAoinwv ypageiwv Tng Tensar Ta onoia BpiokovTal
otn Fepupavia, OAAavdia, FaAAlia, A@pikn, Pwaoia, Hvwuéva
ApaBika Epiparta, Zaoudikry ApaBia, MaAaigia, Ivdovnaia,
Kiva, AuoTpaAia kai Néa ZnAavdia.

MrApe To NPWTO TNG NTUXiO ano To TeXxVoAoyIikO EknaideuTiko
'Idpupa (TEI) ©sooalovikng orta 'Epya Ynodoung to 1991.
And ekei OUVEXIOE TNG OMOUdEG TNG oTnV AyyAia PE unoTpo-
@ia Tou <«ERASMUS». Tnpe TO0 nTUuXio Bachelor of
Engineering pe €1dikoTnTa MOAITIKOU Mnxavikou (BEng in
Civil Engineering) ano To MavenioTAuio Tou Sunderland kai
oTn ouvéxela ekave Master of Science pe €idiIkdTnTa OTN
Bpaxoupnxavikn kar Ogpehiwosig (MSc in Rock Mechanics
and Foundation Engineering) oTto [lavenioTiugio Tou
Newcastle upon Tyne. MeTd Tnv ano@oitTnon TNG EPYACTNKE
oav YEWTEXVIKOG MNXAVIKOG yia €va xpovo otnv didvoign /
€NEKTAON TNG onpayyag Jubilee Line Tou undyegiou 01dnpod-
dpopou Tou Aovdivou (London Underground). =Tn cuvexeia
METERN oTO Xovyk Kovyk To 1996, Omou napépeive yia Ta
endpeva 10 xpovia. Ekei epydcTnke oav YEWTEXVIKOG pnxa-
VIKOC yia TNV AyyAIKR WEAETNTIKA £Taipeia Mouchel og dia-
(opa kal NOAUMOIKIAG €pya YEWTEXVIKAG PUONG Kal KUPiwg
oe £pya orabeponoinong actabwv npavwv. To 2005 n lMNou-
An enéoTpewe oTnv AyyAid Kal GUVEXIOE TNV YEWTEXVIKN TNG
Kaplépa nnyaivovtag otnv Tensar oav enonTeU®WV PNXAvIKOG
TNG AYYAIKNG MEAETNTIKNAG opadag apxika kai OTn OUVEXEId
oav Chief Civil Engineer.

H ToUANn sivar evepyd WEANOG TNG TEXVIKNG EMITPOMNAG YEW-
ouvBeTikwv TnG AyyAiag (Committee member of the
International Geosynthetics Society, UK Chapter) kaBwg
€NioNg KAl TNG opyavwTIKNG EMNITPONNG Tou IvoTiTouTou MoAI-
TIKOV Mnxavikwv TnG BopeioduTikng AyyAiag (ICE NW).
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APOPA

Ta napakdtw OUo apBpa anoTeAolV TNV GUHHETOXA TWV
exnpoownwyv Tng EEEEMM Avvag Kapatletlou kalr KwvoTtav-
Tivou TOIBakou oTo 5° AigBvéc Suvedpio NEwv MEWTEXVIKOV
Mnxavikov (5" iYGEC 2013), nou d1€€AxOn anod Tig 31 Au-
youoTou €wg Tnv 1 ZenTepBpiou 2013 oTo MNapial.

SOIL-FOUNDATION-STRUCTURE INTERACTION
IN DEMAND SPECTRA

INTERACTION SOL-FONDATION-STRUCTURE EN
SPECTRES DE DEMANDE

Anna KARATZETZOU

Department of Civil Engineering, University of Thessaloniki
Laboratory of Soil Mechanics, Foundations & Geotechnical
Earthquake Engineering
Research Unit of Geotechnical Earthquake Engineering and
Soil Dynamics
P.O.B. 424, 54124, Thessaloniki, GREECE

ABSTRACT - Seismic demand of soil-foundation-structure
interaction (SFSI) systems is evaluated herein in the light
of performance-based design approaches, accounting for
soil-foundation compliance effects. Due to kinematic and
inertial interaction, structural response may be substantially
different from the one traditionally calculated. For a linear
SFSI system, seismic demand is identical to the notion of
seismic performance and unique for every system. We
evaluate seismic demand using three approaches: a) the
traditional fixed-base or free-field approach, b) a finite ele-
ment numerical code and c) the analytical approach pro-
posed in FEMA440. We propose use of effective foundation
motion (EFM) to estimate demand. EFM is measurable di-
rectly from actual records and field measurements, takes
into account inertial and kinematic interaction and gives a
good estimation of structural response, compared to the
direct method.

1. Introduction

One of the widely used methods to evaluate structural re-
sponse in the light of performance based design is the ca-
pacity spectrum method (CSM), originally developed by
Freeman, 1975 and extended later by Fajfar and Gaspercic,
1996. In both approximations, performance of a structure is
evaluated as the intersection of the capacity curve with the
demand spectrum in Acceleration-Displacement Response
Spectrum coordinates. The capacity curve is obtained by
standard nonlinear static procedures. The demand spec-
trum is usually estimated from free-field motion (FFM).

Effects of SFSI on dynamic structural response were ne-
glected until recently, when influence of foundation compli-
ance on design and assessment was highlighted (Mylonakis
and Gazetas, 2000). Even when SFSI effects are consid-
ered, kinematic interaction effects on foundation input mo-
tion (FIM) are neglected in most cases in the analyses.
However, there is FEMA440 simple approximation in order
to consider the effect of the kinematic interaction effects on
structural response of shallow foundations. However, even
if the kinematic interaction effects are considered, the iner-
tial interaction effects on FIM are neglected at this method-
ology. FIM is probably not a proper index of the complete
soil-foundation-structure interaction phenomenon.

According to Iguchi et al., 2001, more appropriate index
expressing SFSI effects on seismic input is the effective

input motion (EIM), including effects of both inertial and
kinematic interaction effects. The EIM is useful when study-
ing SFSI using actual earthquake records at the foundation
level, or when the whole SFSI phenomenon is being studied
using the direct method.

The aim of this paper is to highlight the effects of SFSI on
structural response for the simple case of linear systems.
For linear elastic systems, soil foundation compliance af-
fects directly seismic demand (Pitilakis and Karatzetzou,
2012). Moreover, as it will be further explained, spectral
demand and performance are notions practically identical
for flexible-base linear elastic structures, as only one pair of
demand spectral coordinates exists, a unique performance
point for any SFSI system.

2. Evaluation of elastic performance of structures

Three different approaches are presented for the estimation
of seismic performance of structures.

2.1. Fixed base structure with free field motion

In engineering practice, seismic demand to dynamic excita-
tion is calculated directly from the free-field motion (FFM).
Free-field response is not influenced by the presence of
structures and thus demand for all systems is the same
irrespectively the dynamic characteristics of the soil-
foundation structure system. Such an approximation is ir-
relevant for structures founded on soft soil profiles.

2.2. Direct FEM

Direct finite-element approach for the whole SFSI system is
used herein for two reasons (a) to calculate the response at
the foundation in a single step. The performance point of
the flexible-base system is estimated from the demand that
stems from the response at the foundation level, in combi-
nation with the effective period of the system TSFSI. (b) To
estimate the response at the top of the structure directly as
output of the analysis. When considering the SFSI effects,
spectral demand and performance are notions practically
identical and the performance point is unique for any SFSI
system.

2.3. FEMA440 methodology

A simplified approach for including SFSI effects in seismic
assessment is proposed in FEMA440, 2005. More specifi-
cally, kinematic interaction and foundation damping effects
are approximately taken into consideration in estimating
the FIM. Inertial interaction effects are partially addressed
in FEMA356, 2000 procedures for including foundation stiff-
ness and strength of the geotechnical components of the
foundation in the structural analysis model.

3. Soil foundation structure system

A set of dynamic analyses is performed in order to study
the effect of interaction on seismic demand. As a first step
the dynamic analyses are performed for the soil system
only, while as a second step for the complete SFSI system.
The soil, the structure and the foundation, compose the
Finite Element Model. The soil is a homogeneous soil profile
of H=50 m thickness.

The soil deposit is simulated by 4-node linear elements. The
elastic bedrock is simulated using Lysmer-Kuhlemeyer
dashpot coefficients (Lysmer-Kuhlemeyer, 1969) at the
base of the soil profile. The bedrock has shear wave veloc-
ity equal to Vs=1500 m/s and soil density is equal to
p=2400 kg/m?°. Plane strain conditions are assumed for
both soil layer and elastic bedrock. The foundation is a sur-
face, rigid foundation and simulated by linear elastic beam
elements.
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The structure represents a typical single-column bridge pier
having a cylindrical cross section, which is common choice
for bridges in Europe. The structure is simulated by linear
elastic beam elements. The structural mass is assumed to
be lumped at the top of the pier. The damping for soil and
structure is 5% for the first mode of vibration.

Material properties and geometry of the studied models are
depicted in Fig. 1. The concrete elasticity modulus which
highly influences the stiffness matrix of the system is equal
to E=32GPa for all models. The soil’s density in all cases is
stable and equal to p=2000 kg/m* and the Poisson’s ratio
v=0.333. All models are triggered at the level of bedrock by
the Northridge 1994 earthquake record (NGA_1011) with
Tp=0.16s and amax=0.95m/s2.

m Model 1:
—ld v' h=6m
A | A R 2B =6m
h vy Vs = 100, 200, 300, 400,
4.+ 450m/s
— ) Psoil = 2t/m3
B m = 100 t, 200 t, 400 ¢,
Vs ' 800 t, 1200 t
v=0.333
Vstr=0.25
H = 50m
d = 0.8, 1.2, 1.6, 2.0,
2.2m

I
N -1

elastic half space

Figure 1. Soil foundation structure systems studied
4. Conceptual example

We consider Model 1 with Vs=300 m/s, m= 400t and d=
2.2m. Elastic demand spectra that occur from the obtained
free field motion from analysis of the soil profile only (FFM)
and the SFSI motion at the foundation level using the direct
method (EFM) are depicted at the same graph, together
with the demand spectrum that occurs when following the
FEMA440 method (Fig. 2).

T T T T T

0 . " . .
0 0.01 0.02 0.03 0.04 0.05 006 007 0.08
0gm)

Figure 2. Performance points using different approximations

All demand spectra are depicted graphically by elastic spec-
tra with equivalent viscous damping ratio equal to 5%. Fig.
2 depicts the performance points (PPs) which are the inter-
section of the following curves:

- PP1 is the intersection of the free field demand spectrum
with fixed base structural period TFIX.

- PP2 is the pair of values of the total (maximum) accelera-
tion and displacement relative to the foundation that re-

sult directly at the top of the structure from the analysis.
These values give also TSFSI from Eq. 1.

- PP3 is the intersection of the FFM demand spectrum with
TSFSI.

- PP4 represents the PP which is the intersection of the
demand curve that results after utilizing the FEMA440
methodology with the TSFSI.

For each analysis the output is in terms of acceleration and

displacement at the top of the structure, at free-field and at

the level of foundation.

Moreover all parts of disTOP (Fig. 3) are also estimated.

Finally, each analysis gives the results in terms of drift val-
ues at the top and foundation’s rotation values.

disTOP

] M m &ieFF | &sFOUND c:wRO.C disSL

Figure 3. Response at the top of the SFSI system in terms
of displacements

5. Results

The results of the parametric study conducted herein are
depicted in Fig. 4 to 7. Results are expressed in terms of
relative soil to structure stiffness ratio 1/0 (Eq. 2) and nor-
malized mass mnorm (Eq. 3) and concern the same value for
the hnorm=h/B=2 ratio. More specifically Fig. 4 shows the
resulted Tsesi/Trix Values in terms of 1/0 and Mporm.

||l':.‘ Idi=TOP )

. "ll amax TOP

v, 2)
- (3)

Fig. 5 shows the maximum acceleration at the top amax-
TOP using the EFM demand (see PP2 in Fig. 2) and the
maximum acceleration at the top amaxrest values (see PP3 in
Fig. 2) using the FFM demand curve together with the 1:1
curve. In most cases the acceleration value at the top of
the structure for the SFSI system is smaller than the accel-
eration at the top of a structure with effective period equal
to Tsesi triggered by the free field motion. In this specific
case after linear regression the amaxtor tO amaxrtest ratio is
equal to 0.7573 (Fig. 5).

Finally, displacement at the top of the structure (reldisTOP)
is composed by two parts, the displacement due to founda-
tion rocking (disROC) and the displacement due to founda-
tion slenderness.
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Fig. 6 and Fig. 7 show the disROC/reldisTOP and
disSL/reldisTOP ratios respectively in terms of 1/0 and
Mnorm Fatios. As the soil becomes softer and the structural
mass value greater the disROC/reldisTOP  and
disSL/reldisTOP values are greater (Fig. 6, Fig. 7).

narm e

Figure 4. Effective period to fixed base period, TSFSI/TFIX
values in terms of soil to structure stiffness ratio 1/0 and
normalized mass Mnorm

6-
5.
o of
%3
E 2F
w
)
o L L
0 1 2 3 4 5 B

amaxTEST (m/s?)

Figure 5. Maximum acceleration at the top of a structure
with TSFSI when subjected to EFM (@maxtor) @and when sub-
jected to FFM (amaxTEST)

=

disROC / reldisTOP
[=]

mﬂam\ s

Figure 6. disROC/reldisTOP ratio in terms of 1/0 and nor-
malized mass Muom ratios

6. Proposed methodology and its application

The methodology that is proposed herein could be de-
scribed by the following steps:

1. Estimate the dynamic and geometrical characteristics h,
m, Vs, 2B of the soil and structure and soil response accel-
eration at free-field conditions.

2. Evaluate 1/_, mporm, TFIX, hnorm using the Eq.2,3.

3. Estimate the TSFSI/TFIX ratio in terms of 1/ and Mnorm
(Fig. 4).

4, Estimate amaxTOP using the proposed in terms of amax-
test modification value (Fig. 5).

5. Calculate reldisTOP from the TSFSI period value com-
bined with the amaxTOP value.

The reldisTOP is the sum of the disROC and disSL. The val-
ues of both two parts could be estimated by the proposed
curves in Fig. 6 and Fig. 7. The resulting values, when ap-
plying the proposed methodology, are in a very good
agreement with the ones from the time history analysis.

disSL / reldisTOP

Figure 7. disSL/reldisTOP ratio in terms of 1/0 and Mnorm
ratios

7. Comparison between FEMA and FEM

The comparison of PP2 and PP4 for all the analyses in terms
of per cent acceleration modification factor (PPeema-
PPeem)/PPeem % are depicted in Fig. 8. The trend line shows
that for stiff soil profiles (1/0<0.1) FEMA440 gives up to
50% higher values, while for soft soil profile FEMA440 gives
up to 100% smaller values comparing to the direct meth-
odology that is proposed herein.

8. Conclusions

- For the SFSI system we propose the EFM demand curve
combined with the TSFSI(TOP/FOUND) that stems from the divi-
sion of the Fourier spectrum at the top of the structure
with the one at the level of foundation. This combination
gives results in good agreement with the response values
from the direct method.

- The abovementioned seismic performance concerns total
lateral displacement. However, both parts of total dis-
placement are easily evaluated by the proposed method-
ology. Final performance depends on the limit state to be
considered.
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- Structural response can be calculated only if the main
characteristics of the system and the motion at free filed
conditions are known. The final result considers both ki-
nematic and inertial interaction.

FEMA vs FEM
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Figure 8. Comparison between FEMA440 and FEM method-
ologies

- TSFSI/TFIX values are up to 5 for normal soil profiles.

- For a structure with first mode period TSFSI,
0.4amaxrest<@maxtor<1.35@maxtesT.

- For very soft soils the main part of disTOP is disROC,
while for stiff soils and slender structures the main part of
disTOP is disSL.

- For usual soil profile cases FEMA seems to be unconser-
vative.
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NUMERICAL INVESTIGATION OF THE LATERAL
LOAD RESPONSE OF PILES IN SOFT CLAY

ETUDE NUMERIQUE DE LA REPONSE DE PIEUX SOUS
CHARGEMENT LATERAL DANS L’ARGILE MOLLE

Konstantinos TZIVAKOS

National Technical University of Athens (NTUA), Athens,
Greece

ABSTRACT - The paper presents a numerical study on the
undrained lateral response of a single, free-head, reinforced
concrete pile in soft clays. Soil conditions simulating nor-
mally consolidated clays are examined and the pile-soil
interaction under static lateral loading is analyzed. The non-
linear p-y curves proposed in literature for soft clays are
imported into suitable software in order to predict the dis-
tribution of the horizontal displacement and bending mo-
ment along the pile. The striking differences among these
methods require further investigation via 3D finite element
analyses. The determination of the ultimate soil resistance
pur from the results of the finite element analyses aims at
providing the estimation of a range of values for the ulti-
mate soil resistance coefficient N, with depth and the com-
parison of the derived values to the corresponding ones
proposed by existing methodologies.

1. Introduction

P-y curves are nowadays a common practice for the calcu-
lation of bending moment and horizontal displacement
along laterally loaded piles.

Numerous methodologies of p-y curves are applicable for
different soil types and serve the presence of non-linear,
horizontal springs along the pile. Various p-y curves have
been proposed for clayey soils (Matlock, 1970; Det Norske
Veritas, 1977; Sullivan et al., 1980; Wu et al., 1998) taking
into account the undrained shear strength cu and the char-
acteristic strain at half the maximum compressive strength
€50 of the soil, with the ones of Georgiadis and Georgiadis
(2010) being the most recent. However, only Matlock
(1970) and Det Norske Veritas (1977) clearly claim that
their p-y curves are applicable to soft clays.

Therefore, it is necessary to evaluate the aforementioned
methodologies and test whether other unified methods are
applicable to soft clays, namely normally consolidated clays
with linear distribution of the undrained shear strength with
depth. P-y curve formulations mainly consist of three parts:
the initial small-strain stiffness, the yielding section of the
curve and the ultimate lateral resistance. The scope of the
present paper is the determination of the last part of the p-
y curves for normally consolidated clays.

2. P-y curves for soft clays

There are various methodologies for the design of laterally
loaded piles in cohesive soils using p-y curves. The striking
differences between the p-y curves computed by different
methodologies for soft clays at a specific depth are pre-
sented in Figure 1.

The existence of such a variety of p-y curves for a specific
soil type leads to the computation of different deformational
values and internal forces along the pile for each separate
case. Therefore, a comparison between the p-y curves for
soft clays is very important. The present study compares
the values of horizontal displacements, bending moments
and shear forces along the pile, computed by the applica-
tion of different p-y curve formulations.
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Figure 1. Typical p-y curves for soft clay (z=3m).
3. Simulation Parameters
3.1. Soil conditions

The investigation of the pile response is carried out for the
case of undrained conditions, since this is considered criti-
cal. In this paper, the ultimate lateral soil resistance of soft,
normally consolidated clays is investigated. The undrained
shear strength of such clays is considered to increase line-
arly with depth, according to the following Equation:

c(z) = cuo + A.0'v(2) (1)

For soft to medium-stiff clays, A ranges from 0.15 to 0.35
(Bowles, 1997). In order to simulate natural states of a soft
clay, the present study considered c,=10kPa at ground
surface, A=0.15-0.25, buoyant soil unit weight y’=10
kN/m3, ground water table at ground surface and coeffi-
cient of horizontal geostatic stress k,=0.60. Finally, the
ratio of the undrained Young’s modulus to the in situ
undrained shear strength E,/c, of the present study is taken
into account according to Table 1 (Skempton, 1951).

Table 1. Representative values of E,/c, for normally con-
solidated clays.

Clay Average value E jc
consistency of ¢, (kPa) uu

Soft <48 50
Medium 48 - 96 100

3.2. Pile lateral loading

The results presented herein for p-y curves in soft clays are
derived from numerical lateral loading tests of a free-head,
reinforced concrete pile with length L=20m and diameter
D=1m. The pile is loaded with a concentrated lateral load H
at its head, applied in load increments. Structural design
demands the elastic behavior of the pile. Therefore, the pile
is considered elastic with Young’s modulus E,=25 GPa and
Poisson’s ratio v=0.20.

4. 2D simulation of a single laterally loaded pile

A 2D finite element code developed in NTUA Geotechnical
Department is utilized in order to acquire yo-H, y-z and M-z
graphs (where y,=pile head horizontal displacement, H=pile
head lateral load, y=horizontal displacement, z=soil depth,
M=bending moment) of the laterally loaded pile described
in the previous paragraph. The code incorporates p-y
curves for different soil depths, pile properties and loading
conditions and calculates the displacement, rotation, bend-
ing moment, shear force and soil lateral pressure along the
pile for each load increment applied.

The procedure aims at an initial estimation of the differen-
tiation of the aforementioned results, when simulating the
soft clay with p-y curves proposed by different methodolo-
gies. The p-y curves are derived every 0.5m along the pile
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for each case of undrained shear strength distribution
(A=0.15, 0.25). A total concentrated lateral load H=3000kN
is applied at the pile head in load increments of 100kN. The
analysis is terminated when convergence of the solution is
judged unlikely. In order to discern the impact of the p-y
curves differentiation on the displacements and the internal
forces along the pile, the comparative graphs of Figure 2
are presented.
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Figure 2. Pile head lateral load-horizontal displacement
(up), horizontal displacement and bending moment along
the pile (down) for different p-y curves methodologies
(A=0.25).

It is obvious that different p-y curves methodologies com-
pute a wide range of displacements, moments and shear
forces along the pile, especially for high lateral loads. For
H=1100kN in Figure 2, the divergence of pile head lateral
displacements y0 from an average value is 40%, whilst the
same measurement for the maximum bending moment
along the pile is 50%. Therefore, the ultimate lateral resis-
tance of NC clays is investigated in the following para-
graphs.

5. Ultimate lateral soil resistance of soft clays

The ultimate lateral resistance of clays is quantified by the
non-dimensional coefficient N, (Equation 2).

Np — _Pur (2)
c, D

A variety of methods referring to the ultimate lateral resis-
tance of clays is located in the literature. An attempt is
made to group these methods in a single diagram represen-
tative of a soft, NC clay with undrained shear strength in-
creasing linearly with depth. The aforementioned methods
are presented in Figure 5, depicting the variation of N, for
the specific soil type, especially at small depths (z<6D).
The existence of such a miscellaneous diagram for the coef-
ficient of ultimate lateral soil resistance N, imposes the nu-
merical simulation of the problem. In order to clarify the

typical range of N, for soft clays, 3D finite element analyses
are carried out and their results are presented in the follow-
ing paragraphs.

6. 3D simulation of a single laterally loaded pile
6.1. The 3D finite element model

A 3D finite element model is designed in the commercial
code ABAQUS in order to simulate the single laterally
loaded pile. Half the cross-section of the pile together with
the surrounding soil block is simulated for symmetry rea-
sons (Figure 3). Solid, 8-node, full integration elements are
used to model the soft clay, while 3D, 2-node beam ele-
ments simulate the pile. The Drucker-Prager constitutive
model is assigned to the soil elements and total stress
analyses are carried out. The material of the pile is consid-
ered elastic. The surface interaction between the pile and
the surrounding soil is simulated according to the Mohr-
Coulomb friction law, allowing the formulation of a gap be-
hind the pile and relative slippage of the pile against the
soil.

Figure 3. Horizontal displacement contours U1 (m) of the
laterally loaded pile of the 3D FEA.

The calculation of the ultimate lateral soil resistance pu:
through FEA is complicated. Initially, the assumption is
made that the lateral soil pressure p is calculated according
to the beam-on-elastic foundation solution:

d'y do
=F17T = (3)
PP dzt dz

Furthermore, the ultimate lateral soil resistance in the pre-
sent study is treated as the asymptote of the hyperbolic p-y
curve in very large horizontal displacements. In order to
acquire this ultimate value, a transformation of the hyper-
bolic p-y equation to an equivalent linear equation is neces-
sary:

P=7—"—
1
1.v

k pu,’!

Thus, the results of the FEA are depicted in y-y/p diagrams
and via linear regression the ultimate lateral soil resistance
for each depth is determined (Figure 4).

The simulation of the physical problem leads the surround-
ing clay to yield up to a specific depth range. Moreover, the
upper part of the pile-soil interaction (z/D<6) is crucial in
static lateral loading. Thereafter, the coefficient of ultimate
lateral resistance N, remains constant with depth.
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6.2. Parametric investigation of the simulation vari-
ables

Two main variables of the problem are studied parametri-
cally. The coefficient of horizontal geostatic stress k, and
the pile-clay adhesion factor a, which receives values 0+1
for a smooth or rough pile-soil interaction respectively. The
analyses of Table 2 are carried out for this verification.

Table 2. 3D FEA of the present study.

Analysis ¢, (kPa) a ko
1 10+0.150',, 1 0.60
2 10+0.150',, 1 1.00
3 10+0.150°,, 0 0.60
4 10+0.250',, 1 0.60
5 10+0.250', 1 1.00
6 10+0.250", 0 0.60

The results of the specific study showed that for both
undrained shear strength distributions (A=0.15, 0.25) the
divergence between the p,: values obtained by altering k, is
less than 5% for depth to diameter ratios z/D<8. On the
contrary, the adhesion factor a is of significant importance
for the computation of p,:, with the difference of the spe-
cific results ranging between 10-20% for the same z/D ra-
tios.
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Figure 4. The effect of the coefficient of horizontal geostatic
stress k, (up) and the pile-soil adhesion factor a (down) on
the calculation of p,: at depth z=1m.

6.3. Estimation of the ultimate lateral soft clay resis-
tance coefficient N,

The coefficient of ultimate lateral soil resistance N, that
resulted from the 3D finite element analyses is presented in
the same graph with the corresponding proposals of the
existing methodologies for comparative reasons (Figure 5).

It is clearly distinguished that the calculated N, values are
higher than almost every other existing methodology. Both
the ultimate lateral soil resistance for pile-clay adhesion
a=0 as for a=1 receive a N, value between 3+4.5 at
ground level. For depth to diameter ratios z/D>4, a stabili-
zation of N, occurs. For a=0, N,=11+12 for z/D>4, while
for a=1 the corresponding value is N,=13+14. The values
of N, in the midrange are closer to the ones proposed by
Stevens-Audibert (1979) or the upper bound of Murff-

Hamilton (1993), Randolph-Houlsby (1984) and Georgiadis
and Georgiadis (2010), i.e. for a=1. Attention needs to be
drawn to the assumption of the present study for the ulti-
mate lateral soil resistance; p,: is considered the soil pres-
sure value of the asymptote of the p-y curve at high lateral
displacements of the soil.
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Figure 5. N, from existing methodologies and 3D FEA for NC
clay A=0.15 (up) and A=0.25 (down).

7. Conclusions

A thorough study has been carried out on the ultimate lat-
eral resistance p, of soft, NC clays under undrained loading
conditions. The existing methodologies seem to underesti-
mate the actual lateral resistance of such soils. Three-
dimensional finite element analyses in the comercial code
ABAQUS demonstrate closer association of the calculated
ultimate lateral soft clay resistance to the proposals of Ste-
vens-Audibert (1979) and the upper bound of Murff-
Hamilton (1993), Randolph-Houlsby (1984) and Georgiadis
and Georgiadis (2010) for soil depth less than 4 pile diame-
ters. Ultimate soil resistance values acquired for greater
depth are higher than almost all the existing methodolo-
gies. The coefficient of ultimate lateral soil resistance for
the latter case is calculated N,=11+12 and N,=13+14 for a
smooth and rough pile-soil interaction respectively.
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Sinkholes and Seepage: Embankment Repair at
Hat Creek 1

Robert Bowers, Kevin Burlingham and Joseph Sun

When a sinkhole caused a seepage issue at the Hat Creek
No. 1 forebay, a geotechnical investigation and a unique
engineering solution were required to design and construct
a solution to the problem that would prevent future sink-
holes and seepage.

Pacific Gas and Electric Company's Hat Creek No. 1 and Hat
Creek No. 2 Hydroelectric Project was constructed in 1921.
In 2002, a new Federal Energy Regulatory Commission op-
erating license for the project allowed for a 1-foot increase
in the forebay water elevation. The water surface elevation
was raised to this height in 2005, and within a year seep-
age was evident at the toe of the northern embankment.
PG&E made several attempts between 2006 and 2009 to
eliminate the seepage.

On March 14, 2012, a sinkhole was discovered on the crest
of the embankment that led PG&E to remove the power-
house from service and drain the forebay to determine the
source of the problem and craft a long-term solution. An in-
depth geotechnical investigation by PG&E and AMEC Envi-
ronmental & Infrastructure was followed by a unique engi-
neering solution to address the restrictive site and envi-
ronmental constraints while correcting the larger issue.

Background of the issue

The northern embankment in the forebay of the Hat Creek
No. 1 facility is 310 feet long, with the maximum section
having a height of 14 feet. Before 2005, the normal maxi-
mum water surface elevation was 3,206.7 feet. FERC issued
a new license for the Hat Creek project on Nov. 4, 2002. In
2005, PG&E raised the normal maximum water surface ele-
vation to 3207.7 feet, as required by the new FERC license.

Soon after the increase in water surface elevation, PG&E
personnel discovered new and consistent seepage along the
eastern portion of the landside toe of the northern em-
bankment. Most of the waterside forebay embankment
slopes were lined with original construction rock and mor-
tared rock covered by several layers of gunite (or shot-
crete) applied over the life of the project. A combination of
many animal burrows on both the landside and waterside of
the berm and construction practices of the time were
thought to have contributed to the seepage problems.

After a site reconnaissance by the PG&E Geosciences De-
partment in 2006, visual observation led to the conclusion
that the seepage likely occurred through the lining, which
was cracked. To remedy this problem, the forebay elevation
was lowered below the level where the observed seepage
stopped, and a shotcrete lining was applied by PG&E Gen-

eral Civil Construction crews over an approximately 12-
foot-wide by 300-foot-long section of the northern em-
bankment's waterside slope. The repair was keyed into the
existing lining starting at about 1 foot below the water sur-
face elevation. The shotcrete was applied up to the crest of
the embankment. This repair appeared to slow, but not
completely stop, the observed seepage once the water level
returned to normal maximum operating elevation.

In February 2009, seepage had once again increased as
measured by a Parshall Flume installed at the site. A site
reconnaissance and evaluation was conducted by the PG&E
Geosciences Department to develop recommendations for
mitigating the seepage. The reconnaissance revealed that
the discharge occurred along the landside interface be-
tween the embankment fill materials and native bedrock
elevation, providing evidence of minor piping and/or ero-
sion of materials from the dam. Additionally, plant opera-
tions personnel had observed since 2005 that the seepage
noticeably decreased when the forebay reservoir water
level was lowered by as little as 1 foot. Appropriate notifica-
tions to FERC and fish and game agencies were made
shortly after the site reconnaissance, and the forebay ele-
vation was lowered by 1 foot, which caused the seepage to
cease completely. The importance of the sensitivity of this
1-foot forebay level change affecting the seepage was not
fully recognized. An extensive investigation to find the root
cause of this unusual sensitivity was not performed.

In response to the increased seepage, the PG&E Geo-
sciences Department designed a landside earthen berm and
seepage collection system in July 2009 to capture seepage
coming through the northern forebay embankment and
stop the migration of fines. This design assumed a domi-
nant seepage path transverse to the dam axis. The design
did not take into account the possibility of undocumented
elements buried in the dam that could facilitate seepage
longitudinal to the dam axis.

In July 2009, PG&E General Civil Construction constructed a
40-foot-long berm near the embankment's maximum sec-
tion. Once the berm construction and drainage work were
completed, the water level in the forebay was returned to
the normal maximum water surface elevation of 3,207.7
feet.

Seepage was not visible at the landside toe of the em-
bankment but instead was being captured in the new em-
bankment drain system. Observed seepage was less than 1
gallon per minute.

However, in January 2011, seepage reappeared, this time
at the toe of the embankment near the intake structure
where the berm and drainage measures were not con-
structed. After consultation with the agencies and a FERC
notification, the water surface elevation was again lowered
1foot in January, and again the seepage ceased.

In July 2011, PG&E Geosciences contracted with AMEC to
develop repair alternatives. Based on the construction, re-
pair, and seepage history, several contributing conditions
were identified: possible leakage through gunite construc-
tion joints and/or interfaces with mortared rock or through
features beneath the existing lining and animal burrows.
AMEC suggested repair alternatives that could be imple-
mented using a phased approach, from least intrusive
methods to test pits within the berm section. By early fall
2011, with the forebay water surface elevation still at re-
duced, a plan to implement the repairs was developed. The
repair alternatives had yet to be implemented by the time a
sinkhole was discovered.
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This photo shows the location of the seepage at the Hat
Creek No. 1 forebay embankment, as well as where the
new berm was built to prevent seepage.

Studies of the site

Upon discovery of the sinkhole on March 14, 2012, and
subsequent draining of the forebay, PG&E and AMEC engi-
neers visited the site to observe the location and condition
of the sinkhole. Once the forebay was drained, PG&E and
AMEC engineers visited the site to observe the location and
condition of the sinkhole. The sinkhole (about 3.5 feet long
by 2 feet wide x 5 feet deep) was located near the interface
of the original berm and the 2009 repair berm. During the
site visit, the sinkhole was photographed, measured and
probed with a hand soil probe to evaluate the character of
the soil. Numerous animal burrows were observed on the
landside slope of the embankment. An interview with a
PG&E crew member also revealed that while the forebay
was being drained, water was seen on the waterside face of
the berm at several locations along the joint between the
new and old shotcrete.

To determine both the cause of the seepage and the final
repair alternatives, PG&E and AMEC performed an in-depth
comparison of the original design drawings with existing
conditions, which showed a couple important factors to be
considered. First, the original forebay lining had been over-
laid with various generations of gunite or shotcrete, indicat-
ing that the embankments had a history of seepage. Sec-
ond, as much as 6 to 8 feet of soil/sediment were located
on the landside slope of the embankment over the years as
a result of sediment collecting in the forebay.

To support the development and design of the repair meas-
ures, PG&E initiated a physical site investigation to develop
an understanding of the cause(s) and extent of the sinkhole
as well as the character and composition of the northern
embankment and the underlying foundation materials.

Exploration of the sinkhole was accomplished using a
phased approach. In Phase I, California Push Technologies,
performed 21 cone penetrometer test (CPT) soundings to
help develop an understanding of the extent of the sinkhole
and the character and composition of the northern em-
bankement and underlying foundation materials. Shallow
test pits were also excavated and logged in the vicinity of
the historically observed seepage. The CPTs showed that
the embankment material in the vicinity of the sinkhole and
intake was indicative of very low-strength soil or voids.

Excavation of the test pits demonstrated that the original
embankment was constructed without significant foundation
preparation, resulting in seepage coming from thin lenses
of sand between old fill and recent fill.

Phase I also included visual inspection of the slopes of the
embankment, where seepage was found to still be occuring
near the sinkhole, even though the forebay reservoir had
been drained for more than a week. No evidence of piping
of the foundation or embankment materials was observed
around the northern embankment. The outlet pipe from the
2009 berm seepage collection system was dry.

Phase II consisted of backfilling the sinkhole with low-
strength slurry concrete material, excavating and logging
an exploratory pit (about 40 feet long by 20 feet wide by 8
feet deep) centered on the sinkhole, and excavating a "slot
trench" (about 20 feet long by 4 feet wide by 14 feet deep)
at the bottom of the pit to the embankment foundation.
Additional test pits were excavated along the landside toe,
west of the sinkhole. A FERC representative was present
during the investigation.

This portion of the investigation showed dozens of animal
burrows in the vicinity of the sinkhole. Dredged sediment
was also identified on the landside of the northern em-
bankment. All fill observed was relatively soft and loose,
silty sand that would be susceptible to animal burrowing.
The Phase II investigation also revealed that the waste
soil/sediment on the landside slope of the northern em-
bankment was placed directly on a rock facing slope protec-
tion that was likely a continuation of the existing exposed
rock facing nearest the intake structure. The rock facing
was encountered in the bottom of the exploratory pit.

The test pits excavated along the landside toe of the origi-
nal northern embankment encountered loose/soft fill that
was prone to caving and susceptible to animal burrowing.
Rock facing similar to that revealed by the exploratory pit
and slot trench was encountered in all but the westernmost
test pit.

Based on the northern embankment's performance history
and the Phase I and Phase II field investigations, it was
determined that the sinkhole was caused by a combination
of factors, as listed below.

Deterioration of the original northern embankment caused
by animal burrowing played a role because once the fore-
bay elevation was raised by 1 foot, the dens were flooded
and the unobstructed pipe from the lake to the animal bur-
rows provided a seepage path through the embankment.
Further lateral seepage paths were seen in the buried rock
facing that was present on the landside slope of the original
embankment. This rock facing likely allowed the seepage to
eventually bypass the 2009 berm seepage collection sys-
tem. Erosion of the embankment fill through the voids in
the waterside shotcrete/gunite lining likely shortened the
seepage path through the embankment fill. Additional
weight of the 2009 berm acting on the waste soil and sedi-
ment that had been placed on the landside embankment
slope could have contributed to the collapse of the loose
and weakened embankment fill and the formation of the
sinkhole.

Choosing a solution

Both near-term and long-term repair scenarios were ex-
plored to address the deteriorated condition of the northern
embankment. The goal was to mitigate the leakage, refill
the forebay and return the powerhouse to service as quickly
as possible while a long-term solution was designed for
future implementation.

Because the exploratory test pits in Phase II of the site in-
vestigation revealed favorable foundation conditions, a
sheet pile wall was considered as a short-term means to
provide a seepage cutoff barrier within the embankment.
Because it appeared that the seepage was occurring
through the uppermost embankment fill, the sheet piles
would not need to extend significantly into the underlying
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foundation materials to reduce the observed leakage. A
system of subsurface drains and instrumentation would also
have to be installed to monitor seepage and the phreatic
surface within the embankment. It was also recommended
that the forebay water level continue to be restricted by 1
foot below the maximum under this repair.

The final repair included drivings sheet piles down to the
bedrock, removing the 2009 berm, constructing a sub-
drainage system, building a wider, more stable embank-
ment, and more.

The long-term repair scenarios centered on either a com-
plete rebuild of the northern embankment or construction
of a setback embankment on the landside slope of the
original northern embankment. The setback embankment
would also require internal seepage control and monitoring
measures.

Several factors contributed to the selection of the final re-
pair method. Design alternatives that concentrated on the
landside of the embankment were desirable from a sched-
ule standpoint because this would reduce work within the
waterway and therefore the need for long lead permits and
agency approvals. Any short-term repair options, expected
to be in place for no more than one to two years, would
likely require forebay water level restrictions and careful
performance monitoring. From an operating perspective, it
was desirable to implement a long-term remediation to limit
future outages, forebay drains and subsequent fish rescues
in this popular camping and fishing location.

To eliminate future outages for long-term repairs and limit
the total area of disturbance, the project team decided to
implement a combination of the near-term and long-term
repair recommendations while the forebay and canal were
already drained.

The final repair method consisted of driving sheet piles
through the center of the original embankment down to the
bedrock foundation; removing all of the 2009 berm and a
portion of the original embankment; exposing the bedrock
foundation in the excavated area; constructing a sub-
drainage system and placing a sand filter on the exposed
original embankment slope; placing and compacting im-
ported embankment fill to create a wider, more stable em-
bankment; and installing instrumentation along the crest of
the embankment.

Once a design scheme was chosen, AMEC performed analy-
ses to support the design of the northern embankment re-
pairs. These analyses included compatibility of filter/drain
materials with the existing embankment fill and foundation
soils, and stability analyses to establish the size and con-
figuration of the new landside berm and assess perform-
ance during earthquake shaking.

Early in the design process, the length of the sheet pile wall
and new landside berm had to be determined, based on the

past performance, findings from the site investigation, and
topography of the landside slope. For the eastern extent of
the sheet pile wall, it was decided that in order to minimize
the risk of damaging the existing intake structure founda-
tion, the sheet pile wall would start about 2 feet from the
intake structure wing wall. The seepage that would travel
through this gap would be intercepted by the filter and
drain in the new landside berm. To minimize any deforma-
tions during a seismic event and help mitigate any future
issues with the embankment, the new landside berm was
designed to widen the crest and have a 2(H):1(V) landside
slope.

Following the preliminary design of the repairs, the stability
of the repaired northern embankment was evaluated for
representative and potentially critical loading conditions,
including static loading during construction, at end of con-
struction, during steady-state seepage, and immediately
following rapid drawdown, as well as seismic loading during
steady-state seepage. The benefit the sheet pile cutoff wall
might have on the stability of the temporary and perma-
nent waterside and landside slopes of the analyzed sections
was conservatively not considered in the stability analyses.

Embankment cross-sections at two locations were devel-
oped for the stability analyses. One section represented the
northern embankment's maximum section. The other sec-
tion was located near the intake structure where the water-
side slope steepens to about 0.7(H):1(V) and represents a
small portion of the northern embankment, roughly 20 to
30 feet.

The minimum static factor of safety for the embankment
sections was for the long-term case and corresponds to a
potential slip surface located on the waterside slope where
steepened slopes exist. This computed factor of safety is
less than that required for acceptable performance, al-
though the long-term performance of this steep slope has
been satisfactory. The forebay was drawn down several
times in its history of operation, most recently when the
sinkhole was first discovered, and the performance of this
waterside slope was satisfactory. The satisfactory perform-
ance reflects the conservative strength parameters and
assumptions used in the analysis.

The stability of the embankment immediately after excava-
tion of the waste soil/sediment that exists on the landside
slope of the northern embankment was also evaluated.
Because the factor of safety was marginal for this case, it
was recommended that heavy equipment should not be
allowed access to the top of the temporary cut slope during
construction of the repairs.

A quality control and inspection program was developed to
ensure the materials and construction activities were in-
spected and tested to the correct specification and fre-
quency. Additionally, it was decided to have the engineer-
of-record (or representative) onsite during construction to
monitor quality control, answer questions regarding the
design and observe material conditions as they were en-
countered. Piezometers were also specified to be installed
through the crest of the embankment, with readings re-
quired on a monthly basis for the first two years after em-
bankment repairs are implemented. Regular monitoring of
the piezometers can be used to evaluate the effectiveness
of the sheet pile cutoff wall and whether or not adverse
seepage conditions are developing.

In addition to the engineering analysis completed as a basis
for the design, a temporary construction potential failure
mode analysis workshop was conducted jointly by PG&E,
AMEC and FERC. The workshop participants postulated a
number of potential failure modes for the various loading
conditions for the northern embankment during construc-
tion.
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For each failure mode that was deemed credible, the par-
ticipants listed the factors that made it more likely to occur
(adverse factors) and those that made it less likely to occur
(favorable factors). Each adverse condition was then miti-
gated with risk reduction measures that were carried for-
ward into the design process.

A new, wider, and more stable embankment was con-
structed at the Hat Creek No. 1 facility once the sub-
drainage system was installed.

Construction process

The investigation, design and agency consultation phases of
this project were extensive. With appropriate permits and
approvals in place, construction commenced on Nov. 5,
2012. PG&E's Hydro General Civil Construction was the
construction lead for the work. Beginning an earthwork
project late in the year proved to be challenging due to wet
and frozen conditions typical for the region. Many adjust-
ments to schedule, construction methods and materials
were necessary to maintain quality control while achieving
the desired embankment remediation.

After several weeks of weather delays, and following re-
moval of a significant portion of the original embankment
along with any rock fill/facing that was buried, the bedrock
foundation for the new landside berm was exposed and
prepared for placement of embankment fill. The bedrock
foundation was proof-rolled (rolled over with heavy equip-
ment to ensure it was sound) and any frozen material was
excavated before placement of any embankment fill. The
original embankment slope that remained after the comple-
tion of the excavation was compacted using an HED shaker
vibratory plate compactor mounted on an excavator arm.

The sub-drainage system was installed after the foundation
was exposed. The collection pipe consisted of 6-inch-dia-
meter corrugated high-density polyethylene (HDPE) pipe. A
new seepage monitoring weir was placed at the east end of
the system that matched the existing weir at the site. The
sub-drainage system was split into two sections (east and
west) so as to be able to determine in the future through
which section of the embankment the seepage was occur-
ring.

After completion of the sub-drainage system, embankment
fill was placed and compacted on the landside of the north-
ern embankment to form the new landside berm. The im-
ported embankment fill consisted, at first, of a red clayey
sand at the base of the new landside berm followed by a
brown silty sand with gravel for the upper portion of the
berm.

Overnight temperatures during the embankment construc-
tion were below 0 degrees F, while daytime temperatures
rarely reached above 10 F. These temperatures caused the

exposed embankment to freeze to a depth of 6 to 9 inches,
which necessitated that any frozen material on the original
embankment had to be removed before the granular filter
material was placed on the slope.

Three piezometers were installed along the crest of the re-
paired embankment, on the landside of the sheet pile wall,
to observe any seepage through the cutoff wall. All three
were installed down into the weathered bedrock to a tip
elevation of 3,198 feet. Readings of the water levels in the
piezometers were taken before and during the refilling of
the forebay. Work was completed in March 2013.

Conclusion

This work successfully repaired the conditions that led to
the creation of the sinkhole and mitigated future seepage.

Owners of aged earthen canals and forebays are accus-
tommed to finding areas of seepage and leakage. Recogniz-
ing changes in seepage conditions after an operational
change is vital to avoiding a potential failure.

In the case of Hat 1, fluctuations in the forebay elevation
showed the condition to be elevation-dependent but did not
give indication of where the seepage was entering the
berm. Recognizing when to lower the forebay elevation or
call for a complete draw-down of the canal due to changes
in seepage locations or increases in seepage volume greatly
reduced the risk of a potential failure and subsequent envi-
ronmental damage.

The investigation to determine the cause of the Hat 1 sink-
hole was critical to determining the appropriate repair and
its limits. Previous efforts to compare as-built conditions
with original design drawings were not thorough enough to
reveal potential sources of the seepage and cause of the
subsequent sinkhole.

Additionally, the first two attempts to repair the seepage
were completed with limited knowledge of subsurface con-
ditions. The need to "dig deeper" to find out what is leading
to the observed conditions is critical. Although the previous
repair attempts may have been appropriate for some appli-
cations, it was eventually apparent that an "off-the-shelf"
design would not work for this site without revealing the
cause of the seepage and its extent.

Having a representative of the engineer-of-record onsite
during construction allowed for decisions regarding materi-
als, methods and design alterations to be made in a timely
manner. Assembling an experienced and knowledgeable
team familiar with all aspects of dam construction and
remediation was essential. As with any project, a techni-
cally diverse team will provide the best solutions to persis-
tent and difficult issues.

Robert Bowers is a civil engineer with Pacific Gas and Elec-
tric Company. Kevin Burlingham is a project engineer at
AMEC Environmental & Infrastructure. Joseph Sun is
principal geotechnical engineer at PG&E.

http://www.hydroworld.com/articles/hr/print/volume-
32/issue-7/cover-story/sinkholes-and-seepage-
embankment-repair-at-hat-creek-1.html
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Komihana Riiwhenua

New Zealand Government

Ground Improvement Trials
for Liquefaction Vulnerable Land

Introduction

One of the features of the Canterbury earthquakes was the
significant damage caused by liquefaction. We now have a
better understanding of what land is vulnerable to liquefac-
tion and the need to improve resilience if building on lique-
faction vulnerable land, like in TC3 areas.

The design of a home’s foundations is clearly an important
part of achieving resilience in these areas. Improving the
resilience to liquefaction of the land itself, or strengthening
the land, also has the potential to play a key role. There are
some known methods for doing this but they are not prov-
ing to be effective in Canterbury. As part of its research
function, EQC is looking to identify new methods that are
practical to apply on liquefaction vulnerable properties. The
aim is to find a balance between improving the land and
foundation design to contribute to cost effective, consent-
able construction solutions, and better outcomes for home-
owners.

The Trials

EQC is funding a programme, run by leading experts from
New Zealand and around the world, to trial a number of
ground improvement methods that are tried and true in
large scale civil construction projects, to see if they can be
applied in residential construction in Canterbury.

There are four methods being trialled. Some of them are
intended to strengthen soil on bare land prior to a rebuild.
In other situations, land that is materially vulnerable to
liquefaction lies beneath a lightly damaged house. In these
cases a land improvement technique that avoids the need
to move or demolish the house is needed and we are trial-
ling a method for this.

The testing programme is world-leading, smart, and rigor-
ously applied research. It is being run for EQC by leading
experts from New Zealand and around the world. Geotech-
nical engineering firm Tonkin and Taylor is guiding the tri-
als, supported by reviewers from the University of Canter-
bury, Cornell University, UC Berkeley, University of Texas
and leading engineering consultancy firms.

The trials are being conducted on unoccupied cleared land
in parts of the residential red zone, at three sites in Wai-
noni, Avonside, and Bexley. These areas have soil charac-
teristics representative of almost all of TC3 residential
properties. The sites were selected by an international aca-

demic panel, convened by Tonkin & Taylor and the Univer-
sity of Canterbury, and were based on extensive geotechni-
cal and geophysical analysis of representative soil condi-
tions in the different areas.

To assist in the investigations, we have helped bring the
specialised truck-mounted geophysical test equipment,
known as the T-Rex, over from the University of Texas.

The T-Rex truck uses a large metal plate to create intense,
but highly localised, shaking that diminishes rapidly with
increasing distance from the truck. This shaking is applied
to areas of test site land to assist in the evaluation of the
strengthening methods being trialled.

The T-Rex triggers localised liquefaction to particular areas
of land - a couple of metres in diameter by a couple of me-
tres deep directly beneath the truck. This allows the re-
searchers to undertake the trials in a very controlled man-
ner and increases the accuracy of the results.

The Methods

Rapid Impact Compaction (RIC)

RIC is a smaller-scale version of a method called Dynamic
Compaction which has been widely used on projects in New

Zealand and around the world. It was used in the founda-
tion work of Te Papa Museum in Wellington, for example.
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The RIC equipment is effectively a pile-driving hammer
attached to a large steel end-plate, installed on the arm of
an excavator. This end-plate is driven into the ground with
rapid hammering. This improves the density of the ground
in two ways - first, due to the physical compaction near the
surface as the plate is hammered (with craters then filled
in) and second, by vibro-compaction of the soils down to
several metres depth.

The advantage of this improvement process is that it does
not target a specific layer — all soils within several metres of
the surface are treated.

This technique may offer advantages in cost and efficiency
for well-suited sites, such as those with sandier soils. It
requires sufficient working room and, due to vibrations,
may be best applied on sites with vacant neighbouring
properties or in cases where work can be sequenced across
multiple properties.
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Low Mobility Grout (LMG)

Also known as Compaction Grouting, this method works by
injecting low-mobility (concrete consistency) grout to form
a column of concrete “bulbs” within the soils. This squeezes
out the existing soil sideways, providing densification and a
positive increase in horizontal soil stresses, while the con-
crete columns also provides a stiffening of the soil.
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The grouting process usually starts at the bottom bulb and
works upwards, so it generally improves only the target
‘new’ crust and provides only minor improvement for the
liguefiable soil directly under the target layer.

The LMG technique offers advantages in cleared sites but
where it's still preferable not to disturb the soil or ground-
water (e.g. on sites with historical ground contamination).
It also offers the opportunity to provide moderate im-
provement of soils that are too silty to improve using the
Rapid Impact Compaction and Rammed Aggregate Piers
methods, but which are still susceptible to liquefaction.

Rammed Aggregate Piers (RAP)

Working on a similar principle as the LMG method, this
technique uses gravel, instead of concrete, to create col-
umns that help stiffen the soil. A mandrel is pushed into the
ground with a very powerful hydraulic ram, down to the
target improvement depth. Gravel is fed down the hollow
stem of the mandrel and released into the ground at depth.

NON-LIGUEFIABLE
CRUST

¥
LIQUEFIABLE SOTIL

The mandrel then pushes back into the released gravel,
compacting it and forcing the gravel to push outwards into
the surrounding soil. This process is repeated as the man-
drel is raised, forming a column of compacted gravel. This

provides densification and increases positive horizontal soil
stresses in the surrounding soil.

The RAP method is a proprietary ground improvement
technique that offers advantages in sites with suitable
ground conditions (sand through to sandy silt) and requires
sufficient working room.

Horizontal Soil Mixing (HSM)

This technique offers advantages in situations where an
existing building is to remain in place or where vibration
and space constraints exist due to close proximity to neigh-
bouring properties.
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HSM works by drilling horizontally under an existing prop-
erty, through the target layer out to a trench where it is
then fitted with a horizontal axis rotary mixing tool. The
tool is withdrawn back through the drilled hole, as cement
mix is pumped through the drill steel and mixed with the
soil by the rotary mixing tool.

This creates horizontal cemented columns in the target
layer, which stiffens the soil and suppresses soil deforma-
tion, supressing the triggering of liquefaction.

Timing and impact on rebuild

The first phase of the ground improvement trials were
completed in mid-July 2013.

A final round of geotechnical testing is being planned for
September 2013. In the mean-time the team is undertak-
ing an extensive programme of data analysis. This analysis
will help inform a pilot programme where successful tech-
niques will be deployed in actual residential settings. This
will help us understand whether the methods are cost effec-
tive, commercially viable and will help the Christchurch City
Council and Ministry of Business innovation and Em-
ployment understand if they are consentable.

We are hopeful that the trials will provide a greater range
of ground improvement methods to landowners for the re-
building programme in Christchurch, and lead to the devel-
opment of cost-effective, verifiable and practical methods
for use on residential properties.

This work may also inform land claim settlement for proper-
ties that have experienced a material increase in the risk of
damage from liquefaction as a result of the Canterbury
Earthquakes. However, at this stage the research is insuffi-
ciently advanced to determine this.
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Introduction

One of the features of the Canterbury earthquakes
was the significant damage caused by liquefaction.
We now have a better understanding of what

land is vulnerable to liquefaction and the need

to improve resilience if building on liguefaction
vulnerable land, like in TC3 areas.

The design of a home’s foundations is clearly an
important part of achieving resilience in these
areas. Improving the resilience to li ion of
the land itself, or strengthening the land, also has
the potential to play a key role. There are some
known methods for doing this but they are not
proving to be effective in Canterbury. As part of
its research function, EQC is looking to identify
new methods that are practical to apply on
liquefaction vulnerable properties. The aim is
ta find a balance between improving the land
and foundation design to contribute to cost
effective, consentable construction solutions,
and better outcomes for homeowners.

The Trials

£QC s funding 2 programme, run by leading experts from
New Zealand and around the world, to trial 2 number of
£round improvement methods that are tried and trus in larze
scale civil construction projects, 1o see i they can be applied
in residential construction in Canterbury.

Thers ara four methods being trialled. some of them are
intended to strengthen soil on bare land prior to a rebuild.
In other situations, land that is materially vulnerable to
liquefaction lies baneath a lightly damagad house_in thass
cases a land improvement technique that avoids the nesd to
move or demolish the house is needad and we are trialling 2
method for this.

The testing programme is workd-lading, smart, and rigorously

applied ressarch. Itis being run for EQC by leading suparts
from Mew Zealand and around the world. Geotechnical
engineering firm Tonkin and Taylor is guiding the trials,
suppartad by reviewars from the University of Canterbury,
comell University, Uc Berkelay, university of Texas and
leading enginzaring consultancy firms.

The trials are being conducted on unoccupied clearad land
in pars of the resigential red 20ne, at three sites in wzinoni,
avonside, and Bexley. These areas have soil characteristics
represemative of almost all of TC3 residential propertes.

The sites were selected by zn international academic panel,
convened by Tonkin & Taylor and the University of Canterbury,
and were based on extensive geotechnical and geophysical
analysis of representative soil conditions in the different areas.
To assist in the investigations, we have helped bring the
specialised truck-mounted geophysical test equipment,
known as the T-Rex, over from the University of Texas.

The T-Rex truck uses a large metal piate to create intense,
but highly lacalised, shaking that diminishes rapidly with
increasing distance fram the truck. This shaking is 2pplied
0 areas of test site land to zssist in the evzluation of the
strangthening methods being trizlied

The T-Rex triggers localisad liquefaction to partcular areas of
znd —a couple of mewes in diamater by a couple of metres
deep directiy benaath the truck. This aliows the researchers
10 undertake the trials in @ very controlled manner znd
increases the accuracy of the results.
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The Methods

Rammed Aggregate Piers (RAP)

working on a similar principle 25 the LME method, this technigue uses
gravel, instead of concrete, to create columns that help stiffen the soil.
2 mandrel is pushad ima the ground with 3 very powerful hydraulic
ram, down to the target improvement depth. Gravelis fed down the
hallow stem of the mandrel and refeased into the ground at dapth.

The mandre then pushes back inta the relzased gravel, compacting
it and farcing the gravel to push eutwards inta the surrounding soil
This process s repeated as the mandrel is reised, forming & column of
compacted gravel. This provides densification and increases positive
horizontal soil stresses in the surrounding soil.
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2pplied on sites with vacant neighbouring proparties or in cases

ow Mobility Grout (LMG)

NON-LIQUEFIABLE
CRUST

LIGUEFIABLE SOTL

Also known as Compaction Grouting, this method works by
injecting low-mobility (concrete consistency) grout tc form a
calumn of concrete “bulbs” within the soils. This squsezes out
the existing soil sideways, providing densifiction and a pasitive
increase in horizenta! sail stresses, while the concrte columns
also provides a stiffening of the soil

The grouting process ususlly starts st the bottom bulb and works
upwards, so it generally impraves only the tarzet new’ crust and
provides only minar improvament for the liquefiable scil dirsctly
under the targat layer

The LMG technique offers advantages in cleared sites but where
s still preferable nat to disturb the soil or groundwater (2.2

on sites with historical ground contamination|. 1t alsc offers the
opportunity to provide moderate improvement of soils that are
100 silty to improve using the azpid Impact compaction and
Rammad Aggregate Piers methods, but which are still susceptibie
10 fiquafaction.

A NEA THZ EEEETM - A

Timing and impact on rebuild

The first phase of the ground improvement t

Is were completed in mid-July 2013.

& final round of gectechnical testing is being planned for September 2013. In the mean-time the team is undertaking an extensive
programme of data analysis. This analysis will helg inform 2 pilot programme where successful techniques will be deployed in
actual residential semings. This will help us understand whether the methods are cast effective, commerdially viable and will help
the Christchurch City Council and Ministry of Susiness innovation and if they are

w2 zre hopeful that the trials will provide 2 greater range of ground improvement methods to landowners for the rabuilding
programme in christchurch, and lzad to the development of cost-effective, verifizble and practical methods for use on
residential properties.

This wark may zlso inform land claim settiement for properties that have experienced a matarial increase in the risk of
damage from liqusfaction as a result of the Canterbury Earthquakes. Howaver, at this stage the resarch is insufficiently
advancad to determine this.

For more information go to: www.eqc.govt.nz
or freephone 0800 DAMAGE (0800 326 243)

This research programme is supported by:

2 Ministry of Business,

Innovation 8 Employment Housing New 7&
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APXEIO
EAAHNIKQN
AIAAKTOPIKQN
AIATPIBQN

O1 eAANVIKEG 310AKTOPIKEG J1aTpIBEG OTO
www.didaktorika.gr ané To EKT

O1 J1dakTopIkEG dIaTPpIBEG Twv EAANVWV enioTnuévwyv, éva
NoAUTIHO apxeio Kal Kia onuavTikn Anyn yveong, BpiokovTal
OUYKEVTPWHEVEG Ot €&vav avavewpévo JIKTUAKO TOMNo
(http://www.didaktorika.gr), pe véeg duvatoTnTteg avalnTn-
ong, MAORYNONG Kai npooBacng oTo NANPEG NEPIEXOHEVO.
MpokeiTal yia TNV nAekTpovikn "oTeyn" Tou EBvikoU Apxeiou
AidakTopikwv AlatpiBwv (EAAA), Tou onoiou Tnv guBuvn
ouykpoTNoNG Kai diatnpnong €xel To EBviko Kévrtpo Tekun-
piwong (EKT).

>To anoBetripio Tou EAAA nepiAapBdavovTal NeEPIOOOTEPEG
ano 29.000 BIBAIOYpaAPIKEG eyypaAPEC dIATPIBWV, GUGTNUATI-
KA TEKMNPIWKEVEG (ME aTolIxeia ONWG TITAOG, NEPIANYN, ouy-
Ypageag, enioTnUovikd nedio, €knNaIdsUTIKO idpupa, MEAN
EMITPONNG, €TOC ANOVOMNG Tou JIdaKTopIkoU TiTAOU, AEEgic-
KA£I01a, xWwpa, YAwaaa). O1 xpnoTeg pnopolv va avalntn-
OOUV TO UAIKO MOU TOUG £VOIAQEPE], XPNOILOMOIMVTAG MOA-
AanAd @iATpa, kar va nAonynBouv pe sUKOAO TPOMO OTA €-
nigépoug nedia: snmiotnuovikd nedio, idpupa, ouyypageac,
Xwpa, YAwooa, nuepopnvia.

MNa nepioodTepeg ano 21.300 diaTpiBEG napéxeral n npoc-
Baon oTo NAARPEG Keipevo TG diaTpIBAG - To EAAA nepiAay-
Bavel orjpepa 4.500.000 wngionoinpeveg oeAideg, €vag a-
pIBUOC nou dlapkwG au&daveral. EkTog and Tn duvaroTnTa
Ee@UAANiopATOG Kal EKTUNWONG ava ogAida, ol XProTEG Wno-
poUV NA€ov va anoBnkeuagouv Tn d1aTpIBr O HopPr apxeiou
pdf, peETG and Tnv e€yypaer Toug oTO ANOBETAPIO KAl TNV
anodoxn TwV OXETIKOV O0pwVv Xpnong (yia Apoownikn, Mn
EUMNOPIKN XPrion n yia eknaideuTikoUg/epeuvnTIKOUG OKO-
noug).

O1 gyyeypaupévol xpnoTeg pnopolv, €niong, va napayyei-
Aouv online pia diaTpifry o€ evrunn popen 1 ge CD/DVD, 1y
va ekdnAwoouv To evdIaQEPOV TOUG yid TNV wn@lonoin-
on/avapTnon Tou NARPOUG KEIPEVOU piag diaTpifrg nou dev
diaTtiBeTal diadikTuakd. Eniong, oTo véo d1adIKTUAKO NEPI-
BaAlov Aesitoupyei To Kévrpo HAekTpovikng YnooTnpigng
Xpnotwv EAAA (http://helpdesk.didaktorika.gr), nou nape-
XEl TN duvaToTNTA Yid NAEKTPOVIKR UMOBOAN Kal andavrnon
aITnUATwv, Kal npocBacn o Suxveég EpwTnosig kal Xpnoiua
Apxeia.

To EAAA, OUYKEVTPWVEI TIG JIOAKTOPIKEG B1ATPIBEG Mou €-
XOUV gknovnBei ata eAAnvika navenioTApia and 'EAANVEG kai
EEVouG JIOAKTOPEC, Kal O€ NAVENIOTAKIA Tou eEwTepikoU ano
'EAANvVeG 310aKTOPES (avayvwpiopeveg ano 1o AOATANM). To
EKT, Bdosl vopou, ival and 1o 1985 o unglBuvog popéag
yia Tnv TrApnon Tou EBvikoU Apxeiou AIdakTopikwv AlaTpi-
Bwv. To peyaAUTEpo NOCOCTO TwV dIATPIBWV MOU NEPIAAM-
Bavovtal oto EAAA €xel sknovnBesi and To 1985 kal peTaq,
VW €va PIKpO noooaTo diatpiBwyv (nepinou 6%) agopd Tnv
nepiodo 1932 -1985. To &vruno apxeio neploocdTEpwV anod
30.000 di1dakTopikwv diaTpiBwv diatnpeital oTn BiBAIoBrRkn
EniotAung kai TexvoAoyiag Tou EKT oTto EBvikO 1dpupa E-
PEUVDV.

To EAAA anotelei €va onuavTiko andBeua €enIGTNHOVIKAG
yvoong kal To EKT a&ionoisi 0AeG TIG duvaTOTNTEG TWV VEWV
Texvoloyiwv MAnpogopiag kar Enikoivwviag yia Tnv eAelBe-

pn d1GBe0n TOU OTNV EMNIOTAMOVIKR KOIVOTNTA KAl TV KOIVW-
via. Zuykekpipéva, To EKT peTépepe To EBVIKO Apxeio Aida-
KTOPIK®V AlaTpIBwyv, napdAAnAa pe pallkeG Wn@IOMOINOEIC
TWV naAaiotepwv diaTpIB®yV, g UNodoun NAEKTpovikoU a-
noBsTnpiou, N auEnuUevN ASITOUPYIKOTATA KAl UNNPECIEG.

'ETol e€ao@alilstal n avalATnon, n avaktnon Kai n Pgakpo-
Xpovia diatipnon Twv d1aTpIBwv, KABWg Kal n diaAeIToupyi-
koTNTa pe di1eBvn anoBeTrpia. MapdAiAnAa, augaverar n gu-
KoAia evToniopoU Twv d1aTpIB®V, apol n eVOWNATWaON Toug
oTo EAAA TIg kaBioTd avalnTroideg anod Pnxaveg avainTn-
ong (n.x. Google). EminA¢éov, kaBe diaTpIBr Nou KaTaxwpei-
Tar oto anoBetnpio EAAA anoktd pia poviun diguBuvon
(URL), evw eEaa@alileTal n pakpoxpovia diatnpnon Tou wn-
@lakoU avTIKEIHEVOU Kal n diaxpovikn napouciacn kdl npo-
BoAn Tou €pyou.

To EKT cUMMETEXEI evepyd oTo digBvég dikTuo DART-Europe,
Mia ouvepyacia peTagu epeuvnTIKWV BIBAIOBNKWOV KAl KOIVO-
npa&iwv BIBAI0ONK®Y ava Tnv Eupwnn, pye okond Tn BeATiw-
on TnG npdoBaong oTIG EUpwWNAiKEG JIDAKTOPIKEG B1ATPIPEG.
'ETol, J1aB£Tel TIC €AANVIKEG O10aKTOPIKEG dIaTpIBEG oTnv
eupwnaikr) nuAn DART (www.dart-europe.eu), n onoia na-
pEXEl avolkTr npdopacn os neplocoTEPEG anod 400.000 dida-
KTOPIKEG JIaTPIREG and 27 eupwnaikeg XWPEG, HEoa anod &va
gviaio nepiBaiiov avalntTnong kai nAonynong.

H avavewpévn €kdoon Tou AnoBeTnpiou Tou EBvikoU Apxei-
ou AidakTopik®wv AlaTpIBwV avanTtUooETAl OTO MAQiCIO TOU
£pyou "EBvikO MAnpogopiakd Zuotnua 'Epeuvag kar Texvo-
Aoyiag (EMZET)-Koivwvikd AikTua kai MNepiexopevo Mapayo-
pjevo and Xpnoreg", (Emixeipnoiakd Mpoypaupa "Wnolakn
JuykAion", EZMA, pe Tn ouyxpnpatoddTnon Tng EAAGdag kai
TnG EE-Eupwnaik6 Tapeio Mepipepeiakng Avantuéncg)
(www.epset.gr), nou anoTeAei To KUplo avanTuflakd €pyo
TOoU EKT.

EvioxUovTag Tov gpeuvnTh: OQEAN andé Tn d1a6eon
Hiag diatpiBRg oto EAAA

H avoikty npdoBacn oOTnV €NIOTNUOVIKN YVWON anoTeAE
KEVTPIKO MUA®va Tou Eupwnaikol Wneiakou Osuatoloyiou
Me opilovTa To 2020, KUpiapxn Taon ortn dIEBVI €NICTNHOVI-
KA KOIVOTNTA Kdl Bacikd O0po avantuéng olUupwva HE TIC
€BVIKEG KAl EUPWNAIKEG MOAITIKEG YIA TNV €MIOTNUOVIKN KAl
MNOAITIOTIKA YV®ON Kal napaywyn.

To EKT, eknAnpwvovTag Tov B£0UIKO TOU pOoAo, dnuIoUpYEi
TNV UNOJOWN YIa TN CUYKEVTPWON, TEKUNpPiwon kal diabeon
£YKPITOU EMICTNHOVIKOU Kal MOAITIOTIKOU MEPIEXOMEVOU OTNV
eAANVIKN kal 31BN eNICTNHOVIKN KOIVOTNTA. Bagiko onueio
TnG dpaong auThg Tou EKT anoteAsi kal To EBvIkO Apxeio
AidakTopikwv AlaTpiBwv (EAAA). O1 Baoikeg apxEG nou dia-
HOPP®VOUV TNV MOAITIKA OIG0E0NC TOU MEPIEXOHUEVOU TOU
EAAA €ivai: n npodcnion Kal €vioxuon TnG avoiKTAG Npoo-
Baong oTnv €peuvVNTIKA Yv®ON KAl napaywyn, Kal n evioxu-
on TWV VEWV €PEUVNTWV OTNV NPOONAdeId TOUG va KATaoTn-
OOUV TO €£PYO TOUG YVWOTO Kal nMpooBAciyo oTnv €AANVIKNA
kal 51bvn enIoTNUOVIKN KOoIvOTNTA, aAAd Kai To EupU KOIVO.

H avoikt 81d0gon Twv di1dakTopIk®V dlaTpiBwv and Tnv
KEVTPIKN, €ykupn, agidéniorn 51adIKTUAKN unnpeaia Tou EAAA
£Xel adlapPIoBATNTA 0PEAN Yia Toug id1oug Toug OI0AKTOPEG,
TNV €PEUVNTIKN KOIVOTNTA KAl TO €UpU koivd. To EAAA and-
TeAei TNV NUAN yIa TRV NPOROAN TWV ANOTEAEOUATWV MNPWTO-
TUMNG €MIOTNUOVIKNG €peuvag, aAAd kar Tnv a&ionoinon kai
gnavaypnon Touc. 'ETal, yia TOV €PEUVNTN MOU KATABETEl TN
diaTpiBr) Tou, To EAAA anoTtelei onpeio diaxpovikng npopo-
ANC kal diadoong TNG epyaciag, auEavovTtag Tic mbaveg na-
panounég kai Tn 81eBvr) avayvwpion TnG.

AappavovTtag, paiiora, unown, o1 n kaBe d1dakTopikr dia-
TPIBN anoTeA&i €va anod Ta npwTa Keiyeva Ye Ta onoia évag
€PEUVNTNAG YiveTal yvwoTdg oTtnv akadnuaikn koivoTnTa,
yiveral avTiAnnTh n 131aiTepn onuacia nou €xel N owoTn a-
néBeon, Tekunpiwon kar 81dBgon Tng S1aTpIPG yia pETAye-
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véaTepn €EEAIEN Tou veéou epeuvnTh. MapaAAnAa, ol diadika-
oiec auTég eEaopalilouv diapaveia otn dieEaywyn TnG €peu-
vag, evw ouvTeAoUV 0TV anoTponr TG AOYOKAOMNAG. STov
dIkTUaKO TOMO Tou EAAA pnopei kanolog va Bpel avaAuTIKEG
nAnpo@opisc, Tdoo yia TI¢ diadikaaiec katabsong 6o Kai yia
Ta noAAanAd o@EAn nou anoppéouv anod Tn diadikacia kaTa-
Bgong Twv dIaTpIB®V.

ISiaiTepa OETIKNA N UNOJOXN TWV VEWMV UNNPECIOV TOU
EAAA

H eupeia dnpooioTNTA OTIC VEEC unnpecie¢ Tou EAAA nou
eEaopalitouv TNV €UKOAN kal QIAIKA MpoOG TOV XpnoTn ava-
ZATnon/nAonynon, aAA@ kal TV avakTtnon, avayvwon kal
Hakpoxpovia diatrpnon Twv diatpiBwy, odnynoe o€ onuav-
TIKA aU&non TNG ENICKEWYINOTNTAC. XAPAKTNPIOTIKG avapEpe-
Tal 671 To didoTnua 3-16 Anpihiou 2013, eniokéPBNKav Tov
dIKTUAKO TOMo Tou EAAA nepioaoTepol and 60.000 yovadikoi
eniokenTeg (75.000 €nIOKEWEIG OUVOAIKA, €K TWV OMoiwv
75% nepinou ATav VEEG ENICKEYEIC).

O apiBuOC TWV EYYEYPANMEVWV XPNOT®V, Ol OMoiol prnopouv
va napayyeilouv pia diaTpifr) nou dev gival akdun 81aBEoiun
online | va WETAQOPTWOOUV TO MANPEC KEIYEVO MEPICCOTE-
pwv anod 20.500 diatpiBwv nou eival ndn d1aBeoipeg, dinAa-
oldoTtnke oTo idlo diacTnua, EenepvwvTag Toug 8.000 xpn-
oTeG. AvTioTolXa, dInAAcIAoTnKeE OXeOOV O ApIBUOG TWV ME-
TAPOPTWOEWY apxeiwv Twv diatpiBwy, @BavovTag TIG
20.000 peTa®opTWOEIG HEoA O HOAIG 15 nUEPEG.

Aegdopévou OTI KUPIOG aTOX0G TNG avaBabuiong kai diapkoug
unooTApPIENG Tou EAAA €ival n mpodcnion Kal svioxuon Tng
avolkThG npdaoBaong oTnV €PEUVNTIKN YVOON Kdl napaywyn,
o€ ouvlUAOUO MPE TNV MPOBOAR TOu €pyou TwV EAAAVWV &-
peuvnT®V, N Bepur uNodoxn TWV VEWV UMNPECI®V Tou EAAA
€NIBEBAIOVEl EUNPAKTA TIC APXEC KAl TAV MOAITIKA d1d8gong
TOU MEPIEXONEVOU TOU, ONWEG AUTEC £XOUV NPoadlopioTel ano
To EKT. YnooTtnpilovTag Pe cuvéneia TNV evioxuaon TnG eAAN-
VIKNG akadnuaikng 8pactnpioTnTag kai Tn Sidxuon Twv &-
PEUVNTIK®V ANOTEAEOPATWV PEOW Twv TMNE, To EKT avaiau-
Bavel npwToBoulieg nou dSleuKOAUVOUV To €pyo TV EAAN-
VWV EPEUVNTOV Kal To KabioTouv npooBdacipyo ortn digbvn
akadnuaikn kal @oITNTIKM KoIvoTnTad, Kabwg Kal oTo eupUTe-
PO KOIVO.

Keahisg ApBiate o10 Ewixt Apxeio Aitopuiin Apiflin

O Karmsoeon Axrpipr
[ B

B rerrpa Yevomote Xpnamis
[

EONIKO KENTPO TEKMHPIQZHZ / EPEYNA KAI KAINOTO-
MIA, TeUxog 91, MdpTiog - Maiog 2013,
http://www.ekt.gr/content/img/product/87452/16 21.pdf
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AIAKPIZEIZ
EAAHNQN
F’EQMHXANIKQN

Anpocisuon ApOpwv Néwv FEWPNXAVIK®OV OTO
Frontiers of Structural and Civil Engineering -
Springer

H OpyavwTikr) EmiTponr) Tou 5% AlgBvoug Zuvedpiou Newv
lewtexvikav Mnxavikov (5% iYGEC 2013), nou dieEnxon
and Tig 31 AuyouaoTou €wg TNV 1 ZenTepBpiou 2013 oo MNa-
pigl, 0o guvepyacia Pe TNV eniTponn a&lioAoynong Tou die-
Bvoug enioTnuovikoU neplodikoU Frontiers of Structural
and Civil Engineering - Springer enéAe€av 10 epyaacieg
yia dnpoaicuon aTo ev AOyw nepiodikd. Avapeoa OTiG epya-
oiec nou emAéxBnoav kal Ba dnuocisuBolv OTIC apXEG Tou
2014 eivar kai ol gpyacieg Twv eknpoownwv Tng EAAAdag
kag A. KapatZétlou kal kou. K. T{Bakou:

e Avva Kaparlérfou and 1o ApioToTéAsio [MavenioThyio
©eooalovikng pe Tnv epyacia Tng “Soil-foundation-
structure interaction in demand spectra” kai

o KwvoTtavrivog T{iBakog ano 1o EBvikd MeTodBio MoAU-
TeEXVEIO Me Tnv epyacia Tou “Numerical investigation of
the lateral load response of piles in soft clay”.

Ta GpBpa Twv dUo VEwV ouvadéA@wv dnuocislovTdl O AA-
An evoTnTa TOU nEpiodikou.

(C- 4R -0)

To péAog HAiag MixaAng Keynote Speaker oto
International Urban Tunnelling Conference
London 16 — 19" September 2013

To péAlog Tng EEEEMM HAiag MixaAng npooskAnén wg Key-
note Speaker oto International Urban Tunnelling Confer-
ence, nou dI1e€nxOn oTo Aovdivo (16-19 ZenTeuBpiou), oTnv
EvoTrnTa III : Advances in tunnel linings and construction:
assessing new developments and cost savings, 6nou na-
poucdiace To apbpo “Evaluating the application limits of un-
reinforced concrete tunnel final linings”, nou ouvértage oe
ouvepyaocia pe To eniong PéAog pag Nmpyo Koupetdn.

O HAiag MixaAng eivar Tunnel Expert, Technical Office of
Qatar Rail, Deutsche Bahn International GmbH kai o MNwp-
yo¢ KoupeTlng eival Senior Lecturer oTto University of New-
castle, Australia.

H napouaciaon £xsl avapTtndrf oTnv IoTooeAida Tng EEEEMM.
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OEZEIZ EPTrAzIAz IIA
FrEQMHXANIKOY2

ATKINS

To péNog Tng EEEEMM KwoTag ZougAng pag npowbnoe Tov
napakaTtw KataAoyo O£o0swv epyaciag oTnv €raipsia oup-
BoUAWV PEAETNTWV pnxavikwv WSAtkins:

Code 1. Senior Materials Engineer

Atkins requires a Senior Materials Engineer in Qatar. Appli-
cants must have minimum qualification BSc / BEng, char-
tered status, 14+ years of professional experience, 5 being
similar to this role. Regional experience is preferred.

English CV to wsa@wsatkins.gr
Code 2. Site Engineer (Structures)

Atkins requires a Site Engineer (Structures) in Qatar. Appli-
cants must have minimum qualification BSc / BEng, 10+
years of professional experience, 7 being similar to this
role. Regional experience is preferred. English CV to

wsa@wsatkins.gr
Code 3. Site Engineer (Utilities)

Atkins requires a Site Engineer (Utilities) in Qatar. Appli-
cants must have minimum qualification BSc / BEng, 10+
years of professional experience, 7 being similar to this
role. Regional experience is preferred. English CV to

wsa@wsatkins.gr
Code 4. Senior Safety Engineer

Atkins requires a Senior Safety Engineer in Qatar. Appli-
cants must have minimum qualification BSc / BEng, be Cer-
tified Safety Professionals (CSP), have 14+ years of profes-
sional experience, 5 being similar to this role. Regional ex-
perience is preferred. English CV to wsa@wsatkins.gr

Code 5. Senior Quantity Surveyor

Atkins requires a Senior Quantity Surveyor in Qatar. Appli-
cants must have minimum qualification BSc / BEng, be
chartered (QS) by CIOB or RICS, have 14+ years of profes-
sional experience, 5 being similar to this role. Regional ex-
perience is preferred. English CV to wsa@wsatkins.gr

Code 6. Quantity Surveyor

Atkins requires a Quantity Surveyor in Qatar. Applicants
must have minimum qualification BSc / BEng in Quantity
Surveying, 10+ years of professional experience, 5 being
similar to this role. Regional experience is preferred.

English CV to wsa@wsatkins.gr
Code 7. Senior Planning Engineer

Atkins requires a Senior Planning Engineer in Qatar. Appli-
cants must have minimum qualification BSc / BEng, char-
tered status, 10+ years of professional experience in high-
way projects, 5 being similar to this role. Regional experi-
ence is preferred. English CV to wsa@wsatkins.gr

Code 8. Senior Land Surveyor
Atkins requires a Senior Land Surveyor in Qatar. Applicants

must have minimum qualification BSc / BEng, chartered
status, 10+ years of professional experience, 5 being simi-

lar to this role. Regional experience is preferred. English CV

to wsa@wsatkins.gr

Code 9. Senior Inspector — Roads

Atkins requires a Senior Inspector in Qatar. Applicants must
have minimum qualification BSc / BEng, 3+ years of pro-
fessional experience, 3 years being similar to this role. Lo-
cal experience is required. Computer literacy, communica-
tion skills - essential. English CV to wsa@wsatkins.gr

Code 10. Senior Inspector - Drainage

Atkins requires a Senior Inspector in Qatar. Applicants must
have minimum qualification BSc / BEng, 3+ years of pro-
fessional experience, 3 years being similar to this role. Lo-
cal experience is required. Computer literacy, communica-
tion skills - essential. English CV to wsa@wsatkins.gr

Code 11. Senior Inspector - Structures

Atkins requires a Senior Inspector in Qatar. Applicants must
have minimum qualification BSc / BEng, 3+ years of pro-
fessional experience, 3 years being similar to this role. Lo-
cal experience is required. Computer literacy, communica-
tion skills - essential. English CV to wsa@wsatkins.gr

Code 12. Senior Inspector - Utilities

Atkins requires a Senior Inspector in Qatar. Applicants must
have minimum qualification BSc / BEng, 3+ years of pro-
fessional experience, 3 years being similar to this role. Lo-
cal experience is required. Computer literacy, communica-
tion skills - essential. English CV to wsa@wsatkins.gr

Code 13. Works Inspector — Roads

Atkins requires a Works Inspector in Qatar. Applicants must
have minimum qualification Technical Diploma or equiva-
lent, 5+ years of professional experience, 3 years being
similar role. Local experience is required. Computer liter-
acy, excellent communication skills - essential. English CV

to wsa@wsatkins.gr

Code 14. Works Inspector — Drainage

Atkins requires a Works Inspector in Qatar. Applicants must
have minimum qualification Technical Diploma or equiva-
lent, 5+ years of professional experience, 3 years being
similar role. Local experience is required. Computer liter-
acy, excellent communication skills — essential. English CV

to wsa@wsatkins.gr

Code 15. Works Inspector - Structures

Atkins requires a Works Inspector (Structures) in Qatar to
supervise our contractor’s site and maintain compliance of
the delivery of respective health, quality and safety regula-
tions. Applicants must have minimum qualification Techni-
cal Diploma or equivalent, 5+ years of professional experi-

ence. English CV to wsa@wsatkins.gr

Code 16. Works Inspector - Structures

Atkins requires a Works Inspector (Structures) in Qatar.
Applicants must have minimum qualification Technical Di-
ploma or equivalent; 5+ years of professional experience, 3
years being similar role. Local experience is required. Com-
puter literacy, excellent communication skills - essential.

English CV to wsa@wsatkins.gr

Code 17. Works Inspector - Materials

Atkins requires a Works Inspector (Materials) in Qatar to
supervise our contractor’s site and maintain compliance of
the delivery of respective health, quality and safety regula-
tions. Applicants must have minimum qualification Techni-
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cal Diploma or equivalent, 5+ years of professional experi-

ence. English CV to wsa@wsatkins.gr

Code 18. Works Inspector - Electrical

Atkins requires a Works Inspector (Electrical) in Qatar to
supervise our contractor’s site and maintain compliance of
the delivery of respective health, quality and safety regula-
tions. Applicants must have minimum qualification Techni-
cal Diploma or equivalent, 5+ years of professional experi-

ence. English CV to wsa@wsatkins.gr

Code 19. Works Inspector - Landscape

Atkins requires a Works Inspector (Landscape) in Qatar to
supervise our contractor’s site and maintain compliance of
the delivery of respective health, quality and safety regula-
tions. Applicants must have minimum qualification Techni-
cal Diploma or equivalent, 5+ years of professional experi-
ence. Local experience is required. English CV to

wsa@wsatkins.gr

Code 20. Works Inspector - Utilities

Atkins requires a Works Inspector (Utilities) in Qatar to
supervise our contractor’s site and maintain compliance of
the delivery of respective health, quality and safety regula-
tions. Applicants must have minimum qualification Techni-
cal Diploma or equivalent, 5+ years of professional experi-

ence. English CV to wsa@wsatkins.gr
Code 21. Resident Engineer - Roads

Atkins requires a Resident Engineer (Roads) in Qatar, re-
sponsible for day to day operation of Atkins’ site supervi-
sion contract. Applicants must have minimum qualification
BSc / BEng, chartered status, 14+ years of professional

experience. English CV to wsa@wsatkins.gr
Code 22. Resident Engineer - Drainage

Atkins requires a Resident Engineer (Drainage) in Qatar, re-
sponsible for day to day operation of Atkins’ site supervi-
sion contract. Applicants must have minimum qualification
BSc / BEng, chartered status, 14+ years of professional

experience. English CV to wsa@wsatkins.gr

Code 23. Resident Engineer - Structures

Atkins requires a Resident Engineer (Structures) in Qatar,
responsible for day to day operation of Atkins’ site supervi-
sion contract. Applicants must have minimum qualification
BSc / BEng, chartered status, 14+ years of professional

experience. English CV to wsa@wsatkins.gr

Code 24. Resident Engineer — Utilities

Atkins requires a Resident Engineer (Utilities) in Qatar, re-
sponsible for day to day operation of Atkins’ site supervi-
sion contract. Applicants must have minimum qualification
BSc / BEng, chartered status, 14+ years of professional

experience. English CV to wsa@wsatkins.gr

Code 25. Senior Electrical Engineer

Atkins requires a Senior Electrical Engineer in Qatar to
monitor the quality of work produced by the contractor
from procurement to commissioning. Applicants must have
minimum qualification BSc in Electrical/Electronic Instru-
mentation and Control Engineering, 15+ years of profes-
sional experience in the construction/supervision of electri-
cal LV/MV/HV/EHV networks. English Ccv to
wsa@wsatkins.gr

Code 26. Senior Site Engineer

Atkins requires a Senior Site Engineer to monitor the con-
tractor’'s site and maintain delivery standards including
quality, health and safety. Applicants must have minimum
qualification BSc / BEng, chartered status, 10+ years of
relevant  professional experience. English CV to

wsa@wsatkins.gr

Code 27. Site Engineer - Roads

Atkins requires a Site Engineer (Roads) to monitor the con-
tractor’'s site and maintain delivery standards including
quality, health and safety. Applicants must have minimum
qualification BSc / BEng, chartered status, 10+ years of
relevant  professional experience. English CV to

wsa@wsatkins.gr
Code 28. Senior Site Engineer — Drainage

Atkins requires a Site Engineer (Drainage) to monitor the
contractor’s site and maintain delivery standards including
quality, health and safety. Applicants must have minimum
qualification BSc / BEng, chartered status, 10+ years of
relevant  professional experience. English CV to

wsa@wsatkins.gr
Code 29. Senior Site Engineer (Structures)

Atkins requires a Site Engineer (Structures) to monitor the
contractor’s site and maintain delivery standards including
quality, health and safety. Applicants must have minimum
qualification BSc / BEng, chartered status, 10+ years of
relevant  professional experience. English CV to

wsa@wsatkins.gr
Code 30. Senior Site Engineer (Utilities)

Atkins requires a Site Engineer (Structures) to monitor the
contractor’s site and maintain delivery standards including
quality, health and safety. Applicants must have minimum
qualification BSc / BEng, chartered status, 10+ years of
relevant  professional experience. English CV to

wsa@wsatkins.gr

Code 31. Site Engineer (Drainage)

Atkins requires a Site Engineer (Drainage) to monitor the
contractor’s site and maintain delivery standards including
quality, health and safety. Applicants must have minimum
qualification BSc /, BEng, chartered status, 10+ years of
relevant  professional experience. English CV to

wsa@wsatkins.gr
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SIMSG ISSMGE

International Society for Soil Mechanics and
Geotechnical Engineering

ISSMGE Council Meeting 1 September 2013
Key discussions and decisions made at the Council Meeting:

Membership: The membership has grown to 88 member
societies with nearly 20,000 individual members. Belarus
and Bosnia & Herzegovina joined as Member Societies in
July 2012 and May 2013 respectively and the applications
form Malaysia and Guatemala were approved at the Board
Meeting on 31 August 2013. The Corporate Associates had
grown to 59.

The incoming Regional Vice-Presidents were noted as:

Dr Fatma Baligh (Vice-President Africa)

Professor Ikuo Towhata (Vice-President Asia)

Professor Mark Jaksa (Vice-President Australasia)
Professor Antonio Gens (Vice-President Europe)
Professor Paul Mayne (Vice-President North America)
Professor Jarbas Milititsky (Vice-President South America)

wm
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Professor Roger Frank was elected as ISSMGE Presi-
dent 2013 - 2017.

The next Council Meeting will be held on Sunday 13 Sep-
tember 2015 in association with the 16 European Confer-
ence on Soil Mechanics and Geotechnical Engineering in
Edinburgh, UK.

The 19% International Conference on Soil Mechanics and
Geotechnical Engineering will be held in Seoul, Korea on
2017.

H EEEEMM exknpoownnnke oto Council Meeting and Tov
AvTInpoedpo yia Tnv Eupwnn kabnyntr Ivan Vanicek.

O3

@ International Society for Rock Mechanics

ISRM Council Meeting
22 September 2013

The ISRM held its Council meeting in Wroctaw, Poland, in
conjunction with EUROCK 2013, organised by the Polish
ISRM National Group, the Polish Society for Rock Mechan-
ics. 40 of the 53 National Groups were either present or
represented. The Council was also attended by two Past-
Presidents, the Chairmen of the ISRM Commissions and
representatives of the IAEG the ISSMGE and the ITA.

Dr. Eda Quadros elected as ISRM President for the
term 2015-2019

One nomination for President of the ISRM
for the term 2015-2019 was received: Dr
Eda Quadros, from Brazil. Dr Quadros
was elected by acclamation as the next
ISRM President. She will start her term of
office after the 14th International Con-
gress of the ISRM, in Montréal, Canada,
in 2015.

Membership

The ISRM has now 7063 individual members and 145 cor-
porate members, belonging to 53 National Groups. Albania,
Hungary, Tunisia and Vietnam joined the ISRM in the last
year. This is the highest number of individual members
ever and represents an increase of 4% since 2012. 42% of
the members come from Europe, and Asia has been the
fastest growing region in the last years.

Initiatives of the ISRM

The President Prof. Xia-Ting Feng, explained the initiatives
that are underway and the main recent achievements. He
mentioned the growth in the number of individual members
and National Groups, the Commissions that were created,
the production of Suggested Methods, the online lectures,
the rock mechanics multilingual glossary, the ISRM book
series and the Foundation for Education.
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Applications to host the 14th International Congress
in 2019

Two applications were received, from Brazil and India. Prof.
Sérgio Fontoura presented to the Council meeting the pro-
posal of the Brazilian Rock Mechanics Committee to host
the Congress in Foz do Iguagu, Brazil. Dr Manoj Vermon, on
behalf of the Indian National Group of the ISRM, presented
to proposal to host the Congress in Agra, India.

Communication

The website www.isrm.net continues to be the main
source of information about the Society and most benefits
are offered to the members in a password protected mem-
bers’ area. A new home page will be inaugurated shortly

The digital newsletter is sent to all ISRM members and
subscribers every 3 months. It includes news about the
society and other news of interest to rock mechanics. Con-
tributions are welcome with news on issues of general in-
terest.

The latest issue of the News Journal contains the annual
review of the Society’s activity along 2012. It can be read
online on the website or it can be downloaded.

The Digital Library, hosted by OnePetro.org, continues to
be updated with papers from ISRM sponsored conferences.
It has now 6,000 papers from 29 conferences, with over
42,000 pages. Members can download 100 papers per year
at no cost.

Commissions

A report on the activities of the Commissions was presented
by Prof. Yuzo Onishi, chairman of the Technical Oversight
Committee.

The following Commissions are now active:

- Application of Geophysics to Rock Engineering

- Rock Engineering Design Methodology

- Underground Research Laboratory Networking

- Underground Nuclear Power Plants

- Coupled THMC processes in Geological Materials and Sys-
tems

- Preservation of Ancient Sites

- Radioactive Waste Disposal

- Crustal Stress and Earthquake

- Petroleum Geomechanics

- Testing Methods

- Rock Dynamics

- DDA

- Soft Rocks

- Hard Rock Excavation

- Spall prediction

- Education

- Grouting

ISRM Online Lectures

The ISRM started a series of online lectures in 2013. They
are broadcast at fixed dates and you can ask questions to
the lecturers during a few days. Afterwards, they stay
online on the website, where they can be watched. Three
were already given. The 4™ lecture is planned for December
and will be given by Prof. Eduardo Alonso, from Spain, on

Catastrophic landslides; the legacy of Vajont, to mark the
50th anniversary of this large landslide.

Rocha Medal 2014

The Board awarded the Rocha Medal 2014 to Dr Mandadige
Samintha Anne Perera, from Australia, for the thesis Inves-
tigation of the effect of carbon dioxide sequestration on coal
seams: A coupled hydro-mechanical behaviour. She will
receive the award at the 2014 ISRM International Sympo-
sium in Sapporo, Japan. The Board also awarded 2 runner-
up certificates to Dr Ricardo Resende, from Portugal, for the
thesis An investigation of stress wave propagation through
rock joints and rock masses and to Dr Sevda Dehkhoda,
from Australia, for the thesis Experimental and numerical
study of rock breakage by pulsed water jets.

H EEEEMM avtinpoownelBnke oto Council Meeting anod Tov

Kadnyntry TG =X0ARG MeTaAAeioAdywv - MeTaAloupywv
Mnxavikov Ap. ANEEavdpo Zopiavo.
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The annual ICE Publishing Awards ceremony, acknowl-
edging the best work published in our 30 journals, will soon
take place at the Institution’s London offices.

Our winning authors, from industry and academia, have
produced work judged by their peers to be of exceptional
quality and benefit to the international civil engineering
community.

Each paper is made free to
view in perpetuity on ICE Vir-
tual Library as part of our
commitment to furthering
knowledge and best practice in
civil engineering.

2013 Award Winning Pa-
«t{pers

The 2013 ICE Publishing
A= Awards, for papers published in
2012, are available for you to
read here

~___If you think your colleagues
would benefit from these pa-
pers, please forward this email
to them or share it using the

social media links below.

ICE Publishing sends out a limited number of emails pro-
moting free journal papers, so to ensure you receive future
alerts, please join our mailing list for Best of Research and
Practice.

Thank you and Kind regards,

Ben Ramster
Journals Editorial Manager
ICE Publishing
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5t International Young
Geotechnical Engineers Conference

To 5° AigBvég Zuvedpio Néwv MewTexvik®v Mnxavikov (50
iYGEC 2013) dig€nx06n and Tic 31 AuyouoTou £wg Tnv 1
SentepBpiou 2013 oo Mapiol. To 5MYGEC 2013 diopya-
vwBnke and tn FaAAikf ‘Evwon Edagopnxavikng (CFMS) ue
ouvenikoupia Tng AlgBvoug ‘Evwong Edagounyavikng Kai
FewTexVvIKNG Mnxavikng (ISSMGE). O1 diepyaaisg Tou ouve-
dpiou €AaBav xwpa otn ZxoAn MoAmkwv Mnxavikwv Ecole
Nationale des Ponts et Chaussées Tou Paris Institute of
Technology.

STO OUVEDPIO CUMMETEIXaV 139 VEOl YEWTEXVIKOI WNXAVIKOI
nAIKiag ewg 35 Twv and 58 kpdTtn naykoopiwg. Tnv EAAGda
£KNPOCWNNCav ol unowngiol dIdAKTOPEG:

e Avva Kaparlérfou and 1o ApioToTéAsio [MavenioThyio
©sooalovikng pe Tnv epyacia Tng “Soil-foundation-struc-
ture interaction in demand spectra” kai

o KwvoTtavrivog T{iBakog ano 1o EBvikd MeTodBio MoAU-
Texveio pe Tnv epyacia Tou “Numerical investigation of
the lateral load response of piles in soft clay”.

Tnv €vap&n Tou guvedpiou krpu&e oTto Amphitheatre Cauchy
0 kabnyntng Tng Ecole des Ponts Paris Tech Yu-Jun Cui kai
akoAouBnoav cuvTopol XAIPETIGUOI and Tov KOOUATOPA TNG
oxoAn¢ Armeldela Bourdonnaye, Tov Ph. Mestat kal Tnv J.
Nicks. XalpeTIopuod TnNG To GUVEDPIO KATA Tn JIAPKEIA TNG TE-
AeTAC €vap&ng anelBuve PEOW BIVTEOOKOMNUEVOU WnvUpa-
TOG kal 0 nNpoedpog TnG AigBvoug ‘Evwong Edagopnxavikng
Kal MewTtexvikng Mnxavikng (ISSMGE) kabnyntng Jean-Louis
Briaud. AkoAoUBnoe n evapkTrpia opiAia Tou cuvedpiou anod
Tov Texvikd Bieubuvtn Tng FUGRO France Alain Puech pe
TiTAO “Gassysoils: a challenging issue in offshore geotechni-
cal engineering”.

Kata tn diapkeia TNG npwTtng HEpaAg Tou ouvedpiou (31 Au-
YoUOTOouU) napoucdidoTnkav €pyacieg Og TPEIG NAPAAANAEG
ouvedpieg (a — Amphitheatre Cauchy, b-Amphitheatre Na-
vier, c-Room MO0O01), Ta€ivounuéveg TnNG akoAouBeg €&l ye-
VIKEC BepaTIkEG evoTnTEG: ‘Slope stability’ (9 epyaocisg), ‘La-
boratory testing’ (5 epyaocieg), ‘Ground improvement’ (20
epyaoisc), ‘Foundations’ (13 epyaocisg), ‘Earthworks’ (7 ep-
yaoieg) kai ‘Modelling” (14 epyacieg). AvTioToixwg, Tn O€U-
Tepn MEPA Tou cuvedpiou (1 ZenTePpiou) TG TpeiG na-
PAAANAEG ouvedpieg napoucidoTnkav epyacieg and enTa ye-
VIKEC BepaTIKEG evoTNTEG: ‘Foundations’ (7 epyaoieg), ‘Tun-
nel and underground structure’ (7 epyacisg), ‘In-situ test-
ing’ (7 epyaoieg), ‘Soil behaviour’ (19 epyaocieg), ‘Earth-
quake and geodynamics’ (13 epyaciec), ‘Retaining struc-
tures’ (12 epvyaoieg) kai ‘Monitoring’ (6 epyacieg). H opya-
vTIKR emiTponr] Tou 5MYGEC 2013 napaxmpnoe d&invo TG
OUVEDPOUC TNV NPWTN NUEPA oTo Napadocoiakd YaAAIkd €0TI-
aTopio Le Procope.

To andyeupa TnG deUTEPNC HEPAG KNPUXONKE N ANEN TwV £p-
Yaoinv Tou ouvedpiou PeE TRV eniAoyn Twv dUo akoAouBwv
€PYAci®V nou diakpidnkav:

e An innovative deep foundation macro-element model for
seismic analysis of pile/column supports (Anténio A. Cor-
reia).

e Effect of wood degradation and soil creep on the behavior
of wooden pile foundation in Venice (Francesca Ceccato).

O1 napandvw €pyacieg NapouciaoTnkav oe €1dIKh ouvedpia
TnG delTepng pépag Tou 18°Y Alebvoug Suvedpiou Edagoun-
XaVIKAG Kal TewTexviknG Mnxavikng oto [Mapior (18T
ICSMGE).

EninpdoBeTa TnG avwTépw diakpiBeioeg epyaocieg, n opya-
VWTIKA €NITPONRA TOU Cuvedpiou O ouvepyacia e TNV eni-
Tponr a&oAdynong Tou dieBVOUG €MIOTNHOVIKOU MEPIOJIKOU
Frontiers of Structural and Civil Engineering — Sprin-
ger enekefav 10 epyaoieg yia dnpoaicuon oTo gv AOyw ne-
p10dIkO. Avaueoa TNG epyacieg nou eniAéxbnoav kal 8a dn-
HoaleuBoUv Tng apxég Tou 2014 eival kai ol €pyacieg TV
eknpoownwv Tng EAAAdac kag A. Kapatlétlou kai kou. K.
T¢Bakou.

Tng napoxég Tou ouvedpiou cupnepiAapBavovTal Ta NPAkTI-
KaG €kTaong 624 oeAidwv, TOOO Ot €vTunn 00O Kal Ot nAe-
KTPOVIKI HOP®N, TNG Ta enigeAnBnke o kabnyntng Yu-Jun
Cui kal n unoAoinn opyavwTikh eniTponn. H ypauuaTéag Ka.
Sevérine Beaunier (Ponts Formation Conseil) katéBaAe Ta
MEYIOTA Yia TNV €MITUXNUEVN OPYAvWwaOn Kdl YPAuuaTeiakn
unoaoTnpIEN Tou cuvedpiou.

Tehog, a&ilel va avagepBei n CUPPETOXN TNG NAglownEiag
Twv ouvedpwv Tou 5% iYGEC 2013 Tng diepyaciec Twv dUo
npWTWV NUEpWV Tou 18° AigBvolg Zuvedpiou Edagopnya-
VIKAG Kal MewTeEXVIKAG MNXAVIKAC nou €AaBe Xwpa OTOV £K-
Beoiako xwpo Tou Palais des Congrés ato MNapiol. H guneipia
TNG napakoAolBNOoNG KEVTPIKWV OMIAI®V OIQKEKPINEVWV YE-
WTEXVIKOV UNXAVIKOV and O6Ao Tov KOOHO OTO MIo KAAGIKO
naykoouio cuvedplo Edagpounxavikng ATav povadikn.

MNapakdtw napoucialeTal n avauvnoTiKn QwToypa®ia Tou
ouvedpiou HE TNV MAEIOWPNQIA TWV CUHUETEXOVTWV.

To npdypappa Tou cuvedpiou NapaTiBeTal oTov OUVOECHO:
http://www.lepublicsystemepco.com/files/modules/freezone
Ss/iYGEC%?202013%20-
%20Detailed%20programme12%2007.pdf.

(Avva KapatZetlou kal KwvaTavTivog TURAKOG)
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2° NMANEAAHNIO ZYNEAPIO ®PArMATQN KAI
TAMIEYTHPQN
Zxediaocpog — Alaxeipion — MepiBaiiov
AOnva, 7 - 8 Noguppiou 2013
http://waterstorage2013.com

MeTA To NMOAU €nITUXNMEVO MPWTO Ouvedpio oTn Adpioa To
2008, n EAAnvikn Emitponn Meyalwv ®payuatwv (EEMO)
diopyavwvel To 20 MaveAAnvio Zuvédpio Ppayparmv kai
TapieutTRpwv oTIG 7 & 8 NosguBpiou Tou 2013 oTnv A-
Onva, oTtnv AiyAn Zanngiou.

H anaitnon yia opBoAoyikr diaxeipion Tou udaTikoU duvayi-
KoU €ival yeyaAuTepn napd noTe. =TI auEavopeveg avayKeg
yia Udpeuon, apdeuon, €véPyeEla KAl AVTIMANUUUPIKY NPOo-
Tacia npooTiBeTal oAogva Kal Mo E€MITAKTIKG N avaykn yia
npoaTacia Kalr enavarpopodoTnon TwV UMNOYEIwV UdpoQo-
pEwV Kal n avaBaduion Kal NpooTacia TV MOTAMIWV Kal
AIJVaiwVv 0IKooUOTNHATWV.

O pdAog TwV PpaypaTwV KAl TAPIEUTAPWV €ival KOPPIKOG yia
TAV AVTIHETOMNION TWV aVWTEPW. H xwpa pag, av kar kabu-
oTéPNOE oNUavTikG oTnV eKPETAAAEUOn Tou uddTivou duva-
MIKoU, €XEI KATAOKEUAOEl TIC TEAEUTAIEC OEKAETIEG HEYAAO
aplOud @paypdtwv, Kal TAdIEUTAPWV, EV® €vag HEYAAOG
aplBuoc VEwV £pywv ival Topa o pacn YEAETNG R uAonoi-
none.

Ta ¢payuaTta kai ol TadIEUTAPES €ival noAUnAoka €pya e
NOAAEG OUVIOTWOEC Nou dnuIoUPYoUV auEnuEVEC anaitThosig
KaTa To oxediaguo, TNV uAonoinon kai Tn AsiTtoupyia Toug. O
osBaopog oTo nepiBaAAov, n oAokAnpwuévn diaxeipion Twv
udaTIKWV NOpWV, N XPHON VEWV TEXVOAOYIWV, N HAKPOXPO-
via CUUMEPIPOPA KAl ao@aAsia, n €ubuvn Tou Kupiou Tou
£€pYOU N Tou JIAXEIPIOTA Yia TNV aoQaAn AsiToupyia Twv €p-
ywv, sival 8guata ora onoia Ba enikevTpwBoUV o1 £pyacisg
TOu ouvedpiou.

To ouvedpio aToxeUsl aTnv napouciaon, avadeiEn kar ouln-
TAON TWV avwTEPw INTNHATWY Kal ansuBuveral o€ OAOUG
000l JE TNV MEAETN, KATACKEUN Kal diaxeipion €pywv @pay-
MATWV Kal TAPIEUTHPWY.

OepatoAdyio

1. dpaypara kai OAokAnpwpuévn Alaxeipion YdarTi-
KOV Mopwv

e O pOAOC TWV TAMPIEUTAPWV OTNV OAOKANPwWHEVN dia-
XEipIoN udaTIK®V NoOpwv

e TapieuTtr)peg NoAAanAoU okonou

AVTINANUMPUPIKN NpoaTacia

o TEXVIKO-OIKOVOMIKA KPITAPIA UAOMoiNONG VEwvV ®pay-
HaTwv

e O pOAOC TWV PPAYHATWV OTOV EVEPYEIAKO OXEDIAOHO
- SUYXPOVEG TACEIG KAl TEXVOAOYIKEG €EEAIEEIG

e TapieuTAPEG — AVTANTIKG Kal uBpIdIkA CUCTAWATA na-
paywyng evepyeiag

2. E&eAi&eig oTig Mg00d0oug ZxediaopoU & Kataokeu-
fig

e YAIKA KATAOKEUNG GPayuaTwyv - MEB0JoI KATAOKEUNG
- Négg TeXVIKEG

e ExTinynon, emAoyn kalr avabewpnon AANUUUP®V OXE-
dlaouou

e >xedIaOUOC Kal avaBaduion UnepXeINIoTOV

e 'Epya oTeyavwong kal anoorpayyiong epdyuarog kai
Bepelinong

e H enippor} Twv yewAoylikwv ouvBnkwv oTtov oxedia-
Ouo

o EEeAikeig oTOV YEWTEXVIKO OXEDIACHO

e EEeAifeic oTov avTiosiopikd oXediaouo

o EEeAikeig oTov H/M €EonAiopod

3. Ao@adlsia ®payparmv kai TAHIEUTAPWV

e Kavoviouoi MEAETNG, KATAOKEUNG Kal AgiIToupyiag
PppaypaTwv

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

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

e Anuodaiol kal 1IBIwTIKOI popeic eunAekduevol otn dia-
XEIpION PpayuaTwv - BEUATa opyavwong Kal TEXVIKNG
IKavoTnNTag

o Kivduvol oxeTiCOpEVOl PHE NPOBARHATA opydvwong Tou
Kupiou - JIaXEIPIOTN TOU £pyou

e AnaiThoeig napakoAoUBNoNG GUUNEPIPOPAC

e AoQaAsia TapleuTApa (guoTABEId NPAVOV, EKTETAPE-
VEG OIAPPOEG KTA)

e Avaluosic 8palionc ppayuaTog Kal ENINTWOEIG

Makpoxpovia CUMNEPIPOPA, YAPAVON TWV £PYWV Kal

£pYACieC anokaTaoTaong

Kivduvol o@eiAopevol og aoToxieg H/M gEonAiouou

Mapouaciacn NPOCPATWV CUUBAVTWY I NEPICTATIKOV

®payuaTta, TAPIEUTNPEG Kal dnuoaia acpdAeia

AC(QAANG NApPOXETEUCN EKTAKTWV MANUUUPIKOV Napo-

XV KATAvTn - anaitroeig oploB€TNONG TNG KOITNG

4. O®paypara, TagieuTipeg kai NepiBaAiov

o DIANIKEC Npog To NEPIBAANOV KATAOKEUEC PPAYHATWV
Kdl TaPIEUTAPWYV

o ®OpaypaTa, TAUIEUTAPES KAl asipopia

e MepIBAANOVTIKN KAl KOIVWVIKA anodoxr @payHatwv
Kal TAOUIEUTAPWY — SUPHETOXIKEG 31adIKATIEC OTO OXE-
d1aoud kal uhonoinon

e MePIOPIOPOC UDPOUOPPOAOYIKOV AANOIDOEWY Kal dal-
oOnTIkn anokaTtdoTaon NepIBAAAOVTOC

o APXITEKTOVIKOG OXESIAOUOG PPAyHATWV Kdl guvVAPOV
KATAOKEUWV

e Ta @pAypaTa wg HEPOG TNG MNOAITIOTIKNAG KANPOVOHIAG

e EunAouTionOG kal anokartaoTacn Unoyeiwv udpo@o-
pEwvV - Anpioupyia uypoBidTonwv K.Am.

e Xpovikn €EEAIEN TWV MOIOTIK®V XAPAKTNPIOTIKOV TWV
TapieuThpwy - Alatripnon kai BeATiwon noidTnTag U-
daTIK®wV Ndpwv

o DePTEG UAeG

5. Mapouciaon épywv
Kpiolueg NUEPOUNVIEG YIa TNV ANOCTOAN €pYACI®V:

e YrnoBoAn nepiAfpewv: 15 AgkepBpiou 2012

e Anodoxn nepiAnwewv: 15 Iavouapiou 2013

e YnoBoAr nAnpoug keipévou: 30 AnpiAiou 2013

e Anodoxn nAfpoug keipévou: 30 Iouviou 2013

Odnyiegc yia TNV anooToAn Twv nepIANWewvV Ba BpeiTe oTn
IoTo0€Aida Tng EEM® www.eemf.qgr.
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O1 nepIAfyeIg 8a anooTéAAovTal NAEKTPoVIKG oTnv SleUBuv-

on Tng EEM® eemf@eemf.gr.

EAAHNIKH EMITPOMH MEFAAQN ®PAIMATQN, péow AEH -
AYHTI, AynoiAdou 56-58, 104 36 AGHNA, ToT. 210 -
5241223, H/A : eemf@eemf.gr, www.eemf.gr
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6° MANEAAHNIO ZYNEAPIO AIMENIKQN EPIrQN
A6nva 11 - 14 NoguBpiou 2013

To EpyaoTnpio Algevikwv ‘Epywv Tou E.M.IM. dlopyavwvel To
6° MANEAAHNIO ZYNEAPIO AIMENIKQN EPIrQN. ©a npay-
patonoin®ei oTnv ABriva oTig 11-14 NogpBpiou 2013.

AvTIKeiyevo Tou Zuvedpiou €ival n napouciacn TwWV VEOTE-
pwVv €EEAIEEWV OTO XWPO TWV EMICTNH®V KAl TWV TEXVOAO-
YIOV nou oxeTifovTal pe Ta Alpevikd ‘Epya kar €101koTEpA
TNV €psuva, Tov oxedIaopuo, TNV HEAETN, KATAOKEUN, NPOo-
Taoia, ouvtnpnon, diaxegipion, OTIG ENINTWOEIC OTO NEPIRAA-
Aov KaBwg Kal n svnUEPWON, N avralAayr anoWewv Kal n
npowBnon TnNG TEXVOYVWOIAGg OTOUG TOMEIC auToUG. ZTOXOG
TOU €ival N evnuEpwaon, N avrailAayn anowewv Kai n npow-
8non Tng TeEXVOyvVwaoiag.

AneuBUVETAl OTOUG EPEUVNTEG, MEAETNTEG, KATAOKEUAOTEG,
AEI, dnuodoioug gopeig, OTA, O.A., Aipevikd Tapeia, nepi-
BAAAOVTIKEG OPYAVWOEIG KAl UMNNPECIEG Mou evdlaEpovTal
kal aoyxoAouvTtal pe Ta Algevika ‘Epya, Toug omoioug Kal
NPOCKAAEI va NApouciAcouVv To €pYO Kdl TIG EUNEIPIEG TOUG.

O@&gparoAodyio

o MepIBaAlovTika PeYEDN oXedIAOPOU Kal KATAOKEUNG AlME-
VIK®OV £PYWV

o >xedIAOUOG NPEVWV, HEAETN KAl KATAOKEUN AIMEVIKWV €p-
Yov

e XwpoBETNOoN AsiToupylwyv, diapuopPwan AIPMeVIKAG LHvVNg

o AcToxieg, BAABeg Algevikwv €pywv. EmBewpnon, anoka-
TAoTAoN, CUVTAPNON

o MeAETN MIPEVWV OE QUOIKO NPOCOHOIWHaA

o NepIBAANOVTIKEG €MINTWOEIC and TNV KATAOKEUN Kal AEl-
Toupyia AIHEVWV

e To EAANVIKO Alhevikd ZUoTnua uno To npiopya TnG Eupw-
naikng 0IKOVOMIKNG Kpiong

e Alaxeipion, dioiknan, AsiToupyia Aiévwy. Oeopiko nAaiol-
0. Id1mTIKOMOIACEIG dpACTNPIOTATWV.

O1 €vOIAPEPOUEVOI YIa MEPITTOTEPEG NMANPOPOPIEG HNOPOUV
va ansuBlvovTal ato Epyaotripio Alpevikov Epywv E.M.M.
TnA.: 210.7722367, 210.7722375, 210.7722371, fax: 210.
7722368 (keg O©. MNavrton, 1. daTtoupou).

e-mail: lhw@central.ntua.gr
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2" EASTERN EUROPEAN
TUNNELLING CONFERENCE

Tunnelling in a challenging environment

ATHENS 30 September - 3 October 2014 Royal Olympic Holel Athens. Greece

30 September - 3 October 2014, Athens, Greece
www.eetc2014athens.org

It is our pleasure to inform you that the Greek Tunnelling
Society is organizing the 2"Eastern European Tunnelling
Conference in Athens on September 28 - October 1 2014
(EETC2014, Athens).

The Eastern European Tunnelling Conference is a biennial
regional traveling conference. It aims to promote the shar-
ing of knowledge, experience, skills, ideas and achieve-
ments in the design, financing and contracting, construc-
tion, operation and maintenance of tunnels and other un-
derground facilities among the countries of Eastern Europe,
on an organized basis and with agreed aims. EETC2014
aims mainly to bring together colleagues from Eastern
Europe but people from the rest of the world are also wel-
come.

The theme of EETC2014 Athens is:

“Tunnelling in a Challenging Environment”
Making tunnelling business in difficult times

The construction of underground projects is becoming in-
creasingly demanding as new challenges are emerging in
every aspect and sector of this multidisciplinary and multi-
farious business. Further to the usual geological, geotechni-
cal, structural and operational challenges, we are now fac-
ing a difficult business and financial environment, which
requires the deployment of even more intelligent and effec-
tive tools and solutions.

I really do hope that the EETC2014 Athens will contribute
and further facilitate the growth of the tunnelling busi-
ness and will be a forum for scientific and professional col-
laboration.

TOPICS:

Innovative methods for Analysis and Design
Tunnelling in difficult ground conditions
Conventional urban or shallow tunnelling
Mechanized tunnelling

Hydraulic tunnels

Underground complexes

Caverns for Hydropower or Storage

Pipe jacking and microtunnelling
Innovations in tunnelling construction technology
Tunnels and shafts for mining

Rehabilitation and repair

Safety and security in tunnels and tunnelling
Contractual and financial issues

Education and training

Case histories

Underground space use

Tunnels and monuments
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NMPOZEXEIZ>
FEQTEXNIKEz
EKAHAQZEIZ

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

HYDRO 2013 International Conference and Exhibition
Promoting the Versatile Role of Hydro, 7 to 9 October 2013,
Innsbruck, Austria, www.hydropower-dams.com/hydro-
2013.php?c id=88

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

The 5th International Conference on Geoinformation Tech-
nologies for Natural Disaster Management (GiT4ANDM 2013),
October 9 - 11, Ontario, Canada,
www.igrdg.com/5thGiT4NDM.php

The 1st International Symposium on Transportation Soil
Engineering in Cold Regions - A Joint Conference with the
10" SHAHUNIANTS Lecture, October 10-11, 2013, Xining,
China, http://subgrade.sinaapp.com
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Geotechnical Seminar: 14th Suklje's Day
Unsaturated Soil Mechanics:
Theoretical Background and Case Histories
11 October 2013, Ljubljana, Slovenia
www.sloged.si

The Suklje’s day is an annual event, prepared by Slovenian
Geotechnical Society, honouring the life and work one of
the pioneers of Soil Mechanics, the late professor Lujo Suk-
lje. This year Suklje’s Lecture will be delivered by Prof.
Antonio Gens of University of Catalonia, Vice President of
ISSMGE for Europe.

Geotechnical works are frequently carried out in unsatu-
rated soils, in which the small changes of moisture can
cause large changes in suction. These changes are funda-
mentally influencing the mechanical and hydraulic soil
properties and behaviour. The research in the mechanics of
the unsaturated soils started relatively late in comparison
with the research of suction in hydrogeology, partly be-
cause of the lack of the appropriate research tools and
partly due to the fact that a new approach was needed to
understand some phenomena that were impossible to ex-
plain using the traditional mechanics of saturated soils.
With the relatively recent developments of the suction
measuring devices there was the opening of new possibili-
ties for the research and understanding of the unsaturated
soil behaviour. In particular, the development of the consti-
tutive models for unsaturated soils enabled the develop-
ment of geotechnical modeling tools, which are now an in-

tegral part of the contemporary geotechnical engineering,
both in design and monitoring. We are honoured that 14"
Suklje s Lecture will be delivered by Prof. Antonio Gens of
Technical University of Catalonia, who is one of the leading
authorities in this field. The current state of knowledge and
practice in Slovenia with regard to the unsaturated soil be-
haviour will be presented by a hydrogeology engineer Dr
Joze Ratej and a geotechnical engineer Dr Matej Macek.

The lecturers:

Prof. Antonio Gens, Technical University of Catalonia,
Barcelona, Spain

dr. JoZe Ratej,IRGO, Institute for mining, geotechnology
and environment, Ljubljana

dr. Matej Macek, Faculty of Civil and Geodetic Engineer-
ing, University of Ljubljana

Contact person: Mojca Ravnikar Turk

Address: SLOGED Jamova 2, 1000, Ljubljana, Slovenia
Phone: +386 41 770 542

Fax: +386 1 2804 264

E-mail: mojca.turk@zag.si

http://www.sloged.si
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International Symposium on Design and Practice of Geo-
synthetic-Reinforced Soil Structures, 13-16 October, 2013,
Bologna, Italy, www.civil.columbia.edu/bologna2013

The Mediterranean Workshop on Landslides: Landslides in
hard soils and weak rocks - an open problem for Mediterra-
nean countries, 21 and 22 October, 2013, Naples, Italy,
www.mwl.unina2.it

International Conference Geotechnics in Belarus: Science
and Practice, 23-25 October 2013, Minsk, Belarus,
geotechnika2013@gmail.com belgeotech@tut.by

GeoME 2013 6th International Conference GEOSYNTHETICS
Middle East, 29 - 30 October 2013, Abu Dhabi, UAE
www.geosyntheticsme.com

Hydropower 2013--CHINCOLD 2013 Annual Meeting and
the 3rd International Symposium on Rockfill Dams, 1-3
November 2013, Kunming, China
www.chincold.org.cn/dams/special/A2022index 1.htm

Problems and experience of the engineering protection of
the urbanized territories and a safeguarding of the heritage
under conditions of the geo-ecological risk, 5-7 November
2013, Kyiv, Ukraine, http://new.sophiakievska.org/en

IRF 17th World Meeting & Exhibition, November 9 - 13,
2013, Riyadh, Saudi Arabia, www.IRF2013.0rg

6th Annual Bridges Middle East & Tunnels Middle East, 11 -
13 November, 2013 - Doha, Qatar, www.bridgesme.com

Workshop Dams: Incidents and Accidents - What Can We
Learn?”, November 11-13, 2013, Stockholm, Sweden,
www.conferencemanager.dk/swedcold

6° MANEAAHNIO ZYNEAPIO AIMENIKQN EPFQN, Aérva 11
- 14 NoeuBpiou 2013, Ihw@central.ntua.gr

GEOMATE 2013 3™ International Conference on Geotech-
nique, Construction Materials & Environment, November
13-15, 2013, Nagoya, Japan, www.geomat-e.com
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International Conference Built Heritage 2013 - Monitoring
Conservation Management, 18-20 November 2013, Milano,
Italy, www.bh2013.polimi.it

GEOAFRICA2013 Geosynthetics for Sustainable Develop-
ment in Africa - 2nd African Regional Conference on Geo-
synthetics, 18-20 November 2013, Accra, Ghana,
http://geoafrica2013.com
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Piling & Deep Foundation
P&DF UM ||g 2013 p

www.nispana.com/pilingdeepfoundation

Qatar is currently the fastest growing economy in Middle
East owing to the rapid industrialization that has been
noted in the last 5 years. While heavily supporting devel-
opment and infrastructure projects; construction fever is
running high as the Qatar presses ahead with visionary
plans to invest and diversify its economy as the country
enters a critical stage in preparation for 2022 FIFA World
Cup and realizing Qatar National Vision 2030, the market is
becoming more and more competitive as tenders are be-
ing awarded. Qatar’s construction industry will be given a
big boost by USD 125 billion worth Infrastructure projects
planned for the coming 6 years. Huge investments and re-
sources are going into foundation infrastructure of these
mega-projects.

Piling & Deep foundation has regained its market in the
current infrastructure Boom in Qatar. Hence Nispana is
proud to announce Piling & deep Foundation Summit 2013
on 19th & 20th November at Doha, Qatar; which brings
together industry leaders to discuss and debate key issues
including:

e Innovation: benchmark your projects against those us-
ing the latest techniques and technology to deliver cost
and time savings.

e Growth: identify future opportunities and improve
your capacity to respond to emerging areas such as en-
ergy, rail and housing.

e Pile design: are we over-designing piles and as a re-
sult driving up industry and project costs

e Geological interpretations: to understand the
ground conditions and groundwater regime and founda-
tions challenges

Highlight of the summit:

e Geological interpretations of soil and construction chal-
lenges they pose

e Estimation of soil properties for foundations design - soil
testing and soil improvement methods

e Environmental pollution control for piling, foundations
and civil engineering projects

e Future opportunities and challenges for the piling industry

e Steel Foundation Solutions

e High rise structures - what are the special piling systems
required?

e Addressing the issue of durability through in-depth analy-
sis, accurate study and planning

e Delivering quality foundations through soil testing and
cavity management

e Identifying the nature of soil displacement while selecting
the piling technique for the project

e Solving piling problems during the construction phase

e Improving the safety of deep foundations and piling in-
dustry in difficult geotechnical conditions

e Road to ground improvements by vibrocompaction, soil
mixing and jet grouting

e The importance of quality site investigation for successful
geotechnical design

e Cost and energy optimised foundations of high-rise build-
ings in varying ground conditions — basics and practical
applications
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International Workshop on Geomechanics and Energy
The Ground as Energy Source and Storage
26 - 28 November 2013, Lausanne, Switzerland

www.eage.org/events/index.php?eventid=890&0pe

ndivs=s3

Geomechanics plays an important role in the utilization of
conventional or alternative energy sources and in the de-
velopment of sustainable energy management. The under-
standing and the prediction of the mechanical behaviour of
geomaterials involved in the exploitation or the storage of
energy resources request robust sciences. This could be
summarized as follows:

e Facing the limited fossil fuel resources, the way we ex-
ploit the hydrocarbon reservoir must be optimized (eg.
enhanced oil recovery, borehole stabilization, oriented
borehole).

e Alternative sources of energy must be promoted and de-
veloped to reduce the worldwide dependency of fossil
fuel. In geothermal energy, the earth being a primary re-
newable heat resource, geomechanics is of paramount
importance.

e Energy exploitation also means waste production. The
ground offers a possible host environment as a definitive
solution for the storage of those wastes, providing that
the interaction between waste and earth are predictable
and safe. Similar concepts could be applied to CO2 se-
questration.

Consequently, the development of the energy sector, sus-
tainably and in harmony with the geological environment,
requires rigorous understanding and assessment of the
highly coupled geomechanical response of the geo-system.

The goal of the workshop is to discuss the most recent con-
tributions of geomechanics to various fields of energy. The
areas of interest are related to geomechanical application in
the subsurface extraction of energy and the storage of vari-
ous wastes as well as CO2. It is therefore expected to pro-
vide a comprehensive contribution, which has the potential
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to become reference material for engineers and scientists
involved in the design and the exploitation of energy geo-
systems. High-quality scientific work and contributions in
innovative applied-oriented technologies will be encour-
aged.

We hope this workshop will have general appeal to every-
body involved in geomechanical engineering of energy geo-
systems. It includes experts, companies, contractors, in-
stallers and academic researchers facing the need for a
deeper understanding of the highly coupled response of
geomaterials in interaction with energy infrastructures or
waste storage.

We look forward to welcoming you to Lausanne in Novem-
ber 2013!

Kind regards,
The Workshop Committee chairs

Lyesse Laloui, Swiss Federal Institute of Technology, Swit-
zerland
Bertrand Francois, Université Libre de Bruxelles, Belgium

Topics

01. Hydrocarbon Exploration and Production
e Naturally and Hydraulically Fractured Reservoir
e Wellbore Stability
e Unconventional Energy Sources (shale gas, methane
hydrate, etc)
e Subsidence
e Fault Reactivation
e Etc.

02. Interactions Between Wastes and Earth
e Nuclear Waste Disposal (THM coupling, engineered
barriers systems, close and far fields, etc)
e CO2 Sequestration (multiphysical coupling, reser-
voirs and cap rock behaviours, etc)

03. Geothermal energy
e Shallow and Deep Geothermal Energy
e Heat Exchanger Geostructures (energy piles, etc)

Short Course
Introduction to the Geomechanical Characterisation
and Modelling

This course will be held on Monday 25 November 2013 prior
to the start of the International Workshop on Geomechanics
and Energy Workshop. The course will be given as an op-
tional extra.

The course will start at 9:00hrs and will conclude at
17:00hrs.

Course Description

The prediction of the behaviour of shales, soils and rocks is
a fundamental requirement for the exploitation of a geosys-
tem and the design of man-made systems.

Multiphase and non-isothermal conditions are found in nu-
merous engineering applications, such as petroleum engi-
neering, nuclear waste storage engineering, unconventional
energy resources and CO2 geological sequestration. These
applications require an understanding of the behaviour of
geomaterials (soils, rocks and shales) and an increased
ability to predict their behaviours in variable situations.

The course gives an insight into modern trends in geome-
chanics for multiphase and non-isothermal geomaterials.

The course introduces the basic concepts for the characteri-
sation of materials and their numerical modelling.

Course Objection

Upon completion of the course, participants will have a
first-order understanding of the rheological behaviour of
soils, shales and rocks under a variety of saturation condi-
tions and temperature variations. Fundamental constitutive
concepts will be well understood and a basic knowledge on
the numerical simulation of geomechanical problems will be
gained.

Course Outline

e Introduction to geomechanics
e Multiphase composition of geomaterials
e Multiphysical testing of geomaterials

e Behaviour of geomaterials in variable saturation condi-
tions

e Behaviour of geomaterials in non-isothermal conditions

e Mathematical modelling of multiphase geomaterials -
REV concept

e Elasticity and elasto-plasticity; critical state concept
o Effective stress concept for multiphase systems

e Constitutive modelling for multiphase geomaterials in-
cluding temperature-dependency

e Thermo-hydro-mechanical coupling for geomaterials:
governing equations

e Practical session: calibration of an advanced constitutive
model plus simulation of a thermal-consolidation problem

For more information about this event, please contact
ms. Fraukje (Kia) Heida, Conference Coordinator

European Association of Geoscientists and Engineers
EAGE head office

PO Box 59

3990 DB Houten

The Netherlands

Tel.: +31 88 995 5055
Fax: +31 30 634 3534
E-mail: conferences@eage.org

(C- 4R -0)

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

www.uclv.edu.cu

Piling & Deep Foundations 2013 : Design, Testing & Inser-
tion of Foundations on Time & Within Budget, 27 - 28 No-
vember 2013, Sydney, Australia
www.pilingtechniques.com.au

International Conference on Geotechnics for Sustainable
Development, 28-29 November 2013, Hanoi, Vietnam,
www.geotechn2013.vn
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3rd International Symposium and Exhibition on
Underground Excavations for Transportation
29th -30th November 2013, Istanbul, Turkey
www.uyak2013.org

Underground excavations for transportation purposes have
gained big importance especially in the last 20-25 years.
The 1st Symposium on Underground Excavations for Trans-
portation was realized in Istanbul by the Istanbul Branch of
Turkish Chamber of Mining Engineers in 1994. Due to a
great industrial demand, the 2nd edition of Proceedings of
the 1st Symposium was published in 2004. The 2nd of the
Symposium was successfully realized again in Istanbul by
attendance of 350 delegates from Turkey and abroad.

Recent developments in excavation technologies and many
interesting projects realized in Turkey and abroad within
the last 6 years of period after the 2nd Symposium indicate
a necessity of the 3rd Symposium to record/collect the ac-
cumulated multidisciplinary knowledge in both tunnelling
and mining sectors. Raising trends in both sectors in Turkey
make also this necessity more noticeable. Along with these
reasons and consistent demand of the shareholders in the
sector, it is decided to realize “The 3rd International Sym-
posium and Exhibition on Underground Excavations for
Transportation” in 29-30 November, 2013, in Istanbul.

The basic purpose of the 3rd International Symposium and
Exhibition on Underground Excavations for Transportation,
in parallel with growing demand on infrastructure, is to
bring together all the actors in tunneling and mining indus-
tries including representatives and technical staff of the
public institutions, contractors, engineering firms, consult-
ants, machine manufacturers and suppliers, and thus,
opening an additional window to the sector for gaining a
positive momentum. It is believed that this symposium is
going to provide for important contributions to the industry
by extensive attendance of practicing engineers and scien-
tists from Turkey and abroad, with discussions on many
topics and new application examples. We kindly invite all
the actors of the industry to attend this symposium, which
is expected to be held like a feast, organized by The Cham-
ber of Mining Engineers of Turkey-Istanbul Branch and
Turkish Tunneling Society and endorsed also by Interna-
tional Tunneling Association (ITA).

SYMPOSIUM TOPICS

e Use and planning of underground structures
e Site investigations, boreholes, geophysical methods

e |aboratory investigations, experimental studies on soils
and rocks

e Geological and geotechnical reporting practices

Rapid excavation technologies, selection, designing, and
performance prediction

Tunnel Boring Machines (TBM),

Earth Pressure Balance (EPB) TBMs and Slurry TBMs
Roadheaders and impact hammers

Backup units used with rapid excavation technologies
Mobilization, portals, void grouting

Probe drilling, ground improvement, jet grouting
Chemical agents used in underground construction

Foam applications and soil conditioning, slurry condition-
ing

Conventional tunnelling, New Austrian Tunnelling Method
Umbrella arch and ground reinforcement

Shotcrete, wire mesh, steel support

HEPP tunnel applications

Drilling and blasting in urbanized areas and vibrations

Ground deformations, surface settlements, geotechnical
measurements and monitoring

e Excavation, support, haulage, ventilation, water drainage
applications and researches

e Dynamic analysis and earthquake effects on tunnels

e Design of underground structures, computer applications
(numerical methods)

e Risk analysis, risk sharing, organization, bidding types
and processes, costs

e Environmental effects of underground structures

e Health and safety in underground excavations

e Monitoring, maintenance, rehabilitation of underground
structures

e Applications in mega tunnells

e Tunnelling application in mine developments

e Industrial developments and projections

Contacts

Dr. Nuh BILGIN

ITU Faculty of Mines

Mining Engineering Department

34469, Maslak / Istanbul-TURKEY

Phone: +(90) 212 285 6159, Fax: +(90) 212 285 6131
bilgin@itu.edu.tr

Nedret DURUKAN

The Chamber of Mining Engineers of Turkey Istanbul Branch
Buyukdere Cad. Cinar Apt. No:95 K:8 D:31 Mecidiyekoy -
Istanbul, TURKEY

Phone: +(90) 212 356 7410, Fax: +(90) 212 356 7412
istanbul@maden.org.tr
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ISAFE2013 International Symposium on Advances in Foun-
dation Engineering, 5-6 December 2013, Singapore,
http://rpsonline.com.sg/isafe2013

Arabian Tunnelling Conference & Exhibition, 10-11 Decem-
ber 2013, Dubai, United Arab Emirates, http://uae-
atc2013.com

8th International Conference Physical Modelling in Geotech-
nics 2014 (ICPMG), 14-17 January 2014, Perth, Australia,
http://icpomg2014.com.au

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

Fifth International Conference on Water Resources and Hy-
dropower Development in Asia, 11 to 13 March 2014, Co-
lombo, Sri Lanka, http://www.hydropower-
dams.com/ASIA-2014.php?c id=89

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

CPT'14 3rd International Symposium on Cone Penetration
Testing, 13-14 May 2014, Las Vegas, Nevada, U.S.A.,
www.cptig4.com

International Conference on Piling & Deep Foundations, 21-
23 May 2014, Stockholm, Sweden, www.dfi-effc2014.org

Geoshanghai 2014, International Conference on Geotechni-
cal Engineering, 26 - 28 May 2014, Shanghai, China,
www.geoshanghai2014.org

EUROCK 2014 ISRM European Regional Symposium
Rock Engineering and Rock Mechanics: Structures on and in
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Rock  Masses, 27-29 May 2014, Vigo, Spain,
www.eurock2014.com

World Landslide Forum 3, 2 - 6 June 2014, Beijing, China,
http://wlf3.professional.com

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

2" International Conference on Vulnerability and Risk Ana-
lysis and Management & 6% International Symposium on
Uncertainty Modelling and Analysis - Mini-Symposium
Simulation-Based Structural Vulnerability Assessment and
Risk Quantification in Earthquake Engineering, 13-16 July
2014, Liverpool, United Kingdom,
http://www.icvram2014.org

GeoHubei 2014 International Conference Sustainable Civil
Infrastructures: Innovative Technologies and Materials, July
20-22, 2014, Hubei, China
http://geohubei2014.geoconf.or

ICITG 2014 Second International Conference on Informa-
tion Technology in Geo-Engineering, 21-22 July 2014, Dur-
ham, UK, www.icitg.dur.ac.uk

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

TC204 ISSMGE International Symposium on "Geotechnical
Aspects of Underground Construction in Soft Ground" - IS-
Seoul 2014, 25-27 August 2014, Seoul, Korea,
csyoo@skku.edu

International Symposium on Geomechanics from Micro to
Macro (TC105), 01 - 03 September 2014, Cambridge,
United Kingdom, ks207@cam.ac.uk

JUBILEE CONFERENCE 50th Anniversary of Danube-
European Conferences on Geotechnical Engineering Geo-
technics of Roads and Railways, 9 - 11 September 2014,
Vienna, Austria, www.decge2014.at

IAEG XII CONGRESS Torino 2014 Engineering Geology for
Society and Territory, IAEG 50th Anniversary, September
15-19, 2014, Torino, Italy, www.iaeg2014.com

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

14th International Conference of the International As-
sociation for Computer Methods and Advances in Geome-
chanics (14IACMAG), September 22 - 25, 2014, Kyoto,
Japan, www.14iacmag.org
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ACUUS 2014 seouL

= T 19" MarkliCearranr of Assonamed Besegechehens for s Unclogmnad Sacne
“aptercnr 24- 28, 24 | Seoul, Bowws

14th World Conference of the
Associated Research Centers for the
Urban Underground Space (ACUUS 2014)
September 24-26, 2014, Seoul, Korea
http://acuus2014.com

It is our pleasure and privilege to invite you to participate in
the 14th World Conference of the Associated research Cen-
ters for the Urban Underground Space (ACUUS 2014), to be
held from September 24-26, 2014 in Seoul, Korea.

The World Conference of ACUUS has been held every two to
three years in different countries all over the world. As one
of the most highly acclaimed meetings in the field of urban
underground space, the ACUUS 2014 Seoul is expected to
gather a large number of participants from around the
world.

At the 14th Seoul World Conference, under the theme of
“Underground Space: Planning, Administration and Design
Challenges”, a wide range of scientific programs are being
organized focusing on the legal and management chal-
lenges for underground space use and their accompanying
planning and design issues. The Organizing Committee is
doing its utmost to produce invaluable and intriguing pro-
grams focusing on the latest developments and trends, as
well as the future outlook for urban underground space in
the world.

We truly believe that the ACUUS 2014 World Conference
will be a highly rewarding international festival for everyone
and will bring enhancement of the academic level and in-
dustrial development, which will contribute to improve the
quality of life in urban areas. Therefore, I encourage you to
take this chance to explore the many faces of the beautiful
city of Seoul and experience the exciting Korean culture.

All of the members of the Organizing Committee look for-
ward to meeting you at the ACUUS 2014 World Conference
in Seoul, Korea.

Theme & Topics

The theme for ACUUS 2014 Seoul is “Underground
Space: Planning, Administration and Design Chal-
lenges.” The intent is to focus on the legal and manage-
ment challenges for underground space use and their ac-
companying planning and design issues.

The Conference will cover the following main topics:

Legal and administrative issues
Architecture and design
Civil engineering
Technology

Human Issues

Planning

Sustainability
Geoengineering
Research

Applications

Others

Secretariat: People-X, Inc.

1F Haeoreum Bldg., 748-5 Yeoksam-dong, Gangnam-gu,
Seoul, Korea

Tel: +82-2-566-5920,5950

Fax: +82-2-566-6087

E-mail: secretariat@acuus2014.com
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EETC 2014 ATHENS 2nd Eastern European Tunnelling Con-
ference, 28 September - 1 October 2014, Athens, Greece,
www.eetc2014athens.org
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International Congress Tunnels and Underground Space
risks & opportunities, 13-15 October 2014, Lyon, France,
www.congres.aftes.asso.fr/en/content/invitation

ARMS 8 - 8th ISRM Rock Mechanics Symposium, 14-16
October 2014, Sapporo, Japan
www.rocknet-japan.org/ARMS8/index.htm

9™ International Conference on Structural Analysis of His-
toric Constructions, 14 - 17 October 2014, Mexico City,
Mexico, www.linkedin.com/groups/SAHC-2014-Mexico-City-
3930057.5.213150607

1st International Conference on Discrete Fracture Network
Engineering, October 19 - 22, 2014, Vancouver, British
Columbia, Canada, www.dfne2014.ca

7th International Congress on Environmental Geotechnics,
10-14 November 2014, Melbourne, Australia,
www.7iceg2014.com

3 O

Third Australasian Ground Control in Mining
Conference 2014
2014, Sydney, Australia
www.mining.unsw.edu.au/node/608

The Third Australasian Ground Control in Mining Con-
ference follows the second conference held in 2010 and is
aimed at practical mine site operators, technical support
staff, geotechnical engineers, mining engineers, consultants
and researchers in the field of mining geomechanics and
ground control.

The conference will provide an update to all mining industry
geotechnical personnel best practice in both Australasia and
overseas, and an information exchange vehicle between the
coal and metalliferous sectors of the industry, with a focus
on new technologies and developments; industry needs and
mine site problem solving; and practical case studies.

Abstracts are invited from prospective authors, including
international submissions to address the issues of: new
technologies and developments, industry needs and prob-
lem solving, and practical case studies. Papers are particu-
larly encouraged from operating mine site personnel, or
jointly authored between consultants/researchers and site
personnel. A broad range of practical mining geotechnical
topic areas, include:

e Ground support - tendon systems, surface liners, inject-
tion systems in opencut and underground mining
Geotechnical instrumentation and monitoring

Mine design — geotechnical considerations

Geotechnical design methodologies

Geomechanics of multiseam, multireef and complex ore-
bodies

Geotechnical challenges in extreme mining environments
Backfill technologies

Pillar design and performance

Rock mass characterisation techniques and practice
Regional stability

Geotechnical risk management

Best practice case studies

New challenges in ground control

Numerical modelling in design

Mine subsidence - prediction and control

Caving mechanics and control

Dynamic mining and managing large deformations
Geotechnical education and training

¢ Civil engineering application in mining.

For all enquiries please contact:

Sienna Deano, Coordinator, Events, The AusIMM
Telephone: +61 3 9658 6126

Email: sdeano@ausimm.com.au

O3 D

Proceedings of the Institution of Civil Engineers
Geotechnical Engineering

THEMED ISSUE 2015
Construction processes and installation effects

Editors: Benoit Jones, University of Warwick, UK and
Stuart Haigh, University of Cambridge, UK

A themed issue of Geotechnical Engineering on ‘Construc-
tion processes and installation effects’ is planned for 2015.

‘Construction processes’ includes temporary works, excava-
tion methods, support installation, foundation/anchorage
installation and the use of plant where it interacts with the
ground.

The issue will concentrate on six main topics associated
with geotechnical engineering in the field of construction
processes and installation effects, namely

e improving predictions of the behaviour of onshore and
offshore geotechnical structures by modelling construc-
tion processes and installation effects

e case histories of innovative construction processes and/or
temporary works

e laboratory- and numerical modelling-based research into
installation effects and construction processes

o field measurements of installation effects

e the importance of understanding the construction process
in design of geotechnical structures

o installation effects for in situ testing.

Examples of relevant topics include diaphragm wall installa-
tion; helical, driven and bored pile installation; sheet pile
installation; piled walls; pipejacking and microtunnelling;
conventional and mechanised tunnelling; shaft construc-
tion; dynamic penetrating anchors; drag anchors and other
anchorages; and temporary works schemes for ground
support.

Engineering practitioners and researchers engaged in any of
these general topics are invited to submit abstracts by 22
November 2013 and completed papers, which will be sub-
ject to the usual refereeing procedures, by 31 March 2014.
Relevant papers outside the main themes outlined above
will also be considered.

Geotechnical Engineering is a high-quality, internationally
refereed journal, published six times a year as part of the
Proceedings of the Institution of Civil Engineers. Full-length
papers or shorter, less technical briefing articles on any
topic within the journal’s aims and scope are always wel-
come.

The deadline for abstracts is 22 November 2013; these
should be submitted online at
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https://docs.google.com/forms/d/17BG1xv-
hIfZb9A6uPhoCalGjkls2u9HQZyivFim4Lak/viewform

The deadline for submissions is 31 March 2014.

To submit an abstract or to request further information,
please contact Sarah Walker

T: +44 20 7665 2250;

E: sarah.walker@ice.org.uk

For more information about the journal, visit
www.icevirtuallibrary.com

3 O

World Conference on
Disaster Risk Reduction

14-18 March 2015 _

VW —

Sendai City, Miyagi Prefecture, Japan
www.unisdr.org/we/coordinate/hfa-post2015

The United Nations General Assembly Resolution 66/199
requested UNISDR to facilitate the development of a post-
2015 framework for disaster risk reduction.

The 10-year international disaster risk reduction plan, The
Hyogo Framework for Action 2005-2015 (HFA) - Building
the Resilience of Nations and Communities to Disasters, is
the inspiration for knowledge, practice, implementation,
experience and the science for disaster risk reduction. As
the world heads toward the end date of the HFA, it is im-
portant to outline an approach and shape the discussions
on an international framework for disaster risk reduction
and resilience to be considered at the World Conference on
Disaster Risk Reduction to be held in Sendai, Japan in
March 2015.

Subject to an anticipated decision of the UN General As-
sembly later in 2013, the Third United Nations World Con-
ference on Disaster Risk Reduction (WCDRR) is to take
place in Sendai City, Miyagi Prefecture, Japan, from 14 to
18 March 2015 (five days inclusive).

Hosted by the Government of Japan in cooperation with the
United Nations Office for Disaster Risk Reduction (UNISDR),
as secretariat of the International Strategy for Disaster Re-
duction, the WCDRR will review the implementation of the
Hyogo Framework for Action and is expected to adopt a
successor framework for disaster risk reduction.

The post-2015 framework for disaster risk reduction will
build on the knowledge and practice developed through the
implementation of the International Framework for the In-
ternational Decade for Natural Disaster Reduction of 1989,
the Yokohama Strategy and Plan of Action of 1994, the
International Strategy for Disaster Reduction of 1999 and
the Hyogo Framework for Action 2005-2015: Building the
Resilience of Nations and Communities to Disasters. Pursu-
ant to General Assembly resolution 66/199, UNISDR will
continue to ensure extensive and inclusive multi-
stakeholder consultations for a post-2015 framework for
disaster risk reduction.
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Innovative Geotechnics for Africa
27 - 30 April 2015, Hammamet, Tunisia

Regional African Conference

Contact person: Mehrez Khemakhem
Address: Tunis, Tunisia

Phone: +216 25 956 012

E-mail: mehrez.khemakhem@gmail.com

3 O

ernational

- ISHI

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

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

Contact Person: Prof. Ferri Hassani

Address: Department of Mining and Materials Engineering
McGill University

3450 University, Adams Building, Room 109

Montreal, QC, Canada H3A 2A7

Telephone: + 514 398 8060

Fax: + 514 398 5016

E-mail: ferri.hassani@cGill.ca

O3 D

SEE
TUNNEL

PROMOTING TUNNELING IN SEE REGION

e

ar 33383073

World Tunnel Congress 2015
and 41st ITA General Assembly
Promoting Tunnelling in South East European
(SEE) Region
22 - 28 May 2015, Dubrovnik, Croatia
http://wtc15.com

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

Davorin KOLIC, Society President
Trnjanska 140

HR-10 000 Zagreb

Croatia

info@itacroatia.eu
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ISFOG 2015 3™ International Symposium on Frontiers in
Offshore Geotechnics, Oslo, Norway, 10-12 June 2015,
www.isfog2015.no

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

Workshop on Volcanic Rocks & Soils, 24 - 25 September
2015, Isle of Ischia, Italy, www.associazionegeotecnica.it
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EUROCK 2015
ISRM European Regional Symposium
64th Geomechanics Colloquy
7 - 9 October 2015, Salzburg, Austria

(C- 4R -0)

3" PanAmerican Regional Conference
on Geosynthetics
April 2016, Miami South Beach, USA
NAGSDirector05@gmail.com

3 O

The Nordic Geotechnical Meeting
25 - 28 May 2016, Reykjavik, Iceland
www.ngm2016.com

On behalf of the Icelandic Geotechnical Society it is a
pleasure to invite you to attend the 17th Nordic Geotecnical
Meeting in Reykjavik, Iceland 25th - 28th of May 2016.

The aim of the conference is to strengthen the relationships
between practicing engineers, researchers and scientists
within the fields of geotechnics and engineering geology
with special emphasis on the Nordic region.

All are invited to share their experience and knowledge with
their Nordic colleagues. The conference will be held in
Harpa, the Concert Hall and Conference Centre in the heart
of Reykjavik, Iceland.

Topics of the Conference

New technology in geotechnic

Design parameters and modelling

Site investigation and laboratory testing
Field instrumentation and measurements
Shallow and deep foundation
Construction on peat and other soft soil
Ground improvements

Deep excavations and retaining structures
Slope stability and landslides

Tunneling and underground structures
Environmental geotechnics

Geotechnical risk analysis

Infrastructure projects

Contact person: Haraldur Sigursteinsson

Address: Vegagerdin, Borgartun 7, 1S-109, Reykjavik, Ice-
land

Phone: +354 522 1236

Fax: +354 522 1259

E-mail: has@vegagerdin.is

3 O

3rd ICTG International Conference on
Transportation Geotechnics
4 - 7 September 2016, Guimaraes, Portugal

The Transportation Geotechnics International Conference
series began under the auspices of ISSMGE-TC 3 and was
initiated in 2008 at the University of Nottingham, UK, as an
International event designed to address the growing re-
quirements of infrastructure for societies. The 2" Interna-
tional Conference on Transportation Geotechnics took place
in 2012, at Sapporo, Japan, under the ISSMGE-TC202 that
follows the TC-3 activities for the period 2009-2013. To
continue the successful of these conferences and the output
of ISSMGE-TC-202, the 3™ was scheduled for 2016, at
Guimaraes, Portugal. Following the previous one, the chal-
lenges addressed by this conference will include a better
understanding of the interactions of geotechnics on roads,
rails, airports, harbours and other ground transportation
infrastructure with the goal of providing safe, economic,
environmental, reliable and sustainable infrastructures. The
3" ICTG will be composed of workshops and several types
of sessions, as well as a technical exhibition, to better dis-
seminations of findings and best practices. A special atten-
tion will be paid to the publication of all the peer review
papers, some of them in specialised international journals.
On behalf of the organizing committee I am honoured to
invite you to the 3™ ICTG in the City of Guimardes, UNESCO
World Heritage (September 4-7, 2016).

Contact person: Prof. A. Gomes Correia (Chair)

Address: University of Minho, School of Engineering, 4800-
058, Guimardes, Portugal

Phone: +351253510200

Fax: +351253510217

E-mail: agc@civil.uminho.pt
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EuroGeo 6 — European Regional Conference
on Geosynthetics
25 - 29 Sep 2016, Istanbul, Turkey
equler@boun.edu.tr

O3 D

6" Asian Regional Conference
on Geosynthetics
November 2016, New Delhi, India
uday@cbip.org

O3 D

11" International Conference on Geosynthetics

(11ICG)
16 - 20 Sep 2018, Seoul South Korea
csyoo@skku.edu
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ENAIAG®EPONTA -
2EI2MOI

Le Monde: ‘EpXovTdl KATAOTPOPIKOi GEICHOI
otnv Eupwnn

TpoHoAayvikd HNOPEi va XapakTnpioTei To dnHocisupa
NG YAAAIKAG epnUePidag Le Monde pe TiTAO «Z€IOHOI
XWPiG 10TOPIKO Nponyoupevo eival niBavoi oTnv Eup®-
nn>», QPIAOEEVAOVTAG NPOBAEYEIG OOK Kdl yid Tn Xwpa
Hag.

JUuppwva pe 6oa Tovifovral oto dnuoaicupa, EAAAda, Toup-
kia, ITaAia kar Poupavia ival ol XWPEG Nou dIATPEXOUV TOV
MeyaAUTeEpo Kivouvo, kaBwg dev anokAeieTal va Biwoouv
O£IoNoUG avaAoyou HEYEBOUG WE AUTOV MOU ONUEINONKE OTIG
11 MapTiou TOoUu 2011 oTn ®oukouaciya Tng lanwviag, Tou
ogIohoU Tou ToXOKOU Kal ToU TOOUVAWI Mou akoAouBnos, Pe
anoTéAeoua va xaoouv Tn {wn Toug 19.000 avepwnol.

310 ApBpo @IAoEevouvTal oI NPWTOI XAPTEG HE TIG OEIOHOYE-
VEIG nePIoXEC OANG TNG Eupwnng, onwg auToi dnuioupynon-
kav, ato nAaioio Tou npoypdppatog SHARE (Seismic Hazard
Harmonization in Europe), and nevAvTa €nioTAPOVEG, WETA-
EU TV onoiwv dIaKEKPINEVOI OEICHOAOYOI Kal INXAvIKOi.

(H AMOWH, 4 ZentepBpiou, 2013, http://www.iapopsi.gr/le-
monde-erxontai-katastrofikoi-seismoi-stin-europi, TO MNPQ-
TO ©EMA, 4 ZenTepBpiou 2013,
http://www.protothema.gr/greece/article/307426/i-le-
monde-provlepei-seismo-9-rihter-stin-ellada)

Des séismes sans précédent historique sont possibles
en Europe

Le sud de I'Europe particulidrement concerné

Intensité des vibrations du sol

{mesurée en accélération) pouvant étre atteinte
ou dépassée avec une probabilité de 10 %

dans les cinquante ans a venir.
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Une cartographie inédite devrait déboucher sur une
réévaluation des normes parasismiques. | "Le Monde"

"Il reste beaucoup a faire pour améliorer I'évaluation du
risque sismique."” Fabrice Cotton, professeur de sismologie
a l'université Joseph-Fourier (Grenoble-I), fait partie de la
cinquantaine de scientifiques qui viennent de dresser les
premiéres cartes harmonisées de I'aléa sismique a I'échelle
de I'Europe, dans le cadre du programme Share (Seismic
Hazard Harmonization in Europe). Un outil précieux pour les
services chargés de I'élaboration des normes parasismiques
comme pour les industriels exploitant des installations
sensibles.

La géographie générale de la sismicité sur le contin-
ent européen est connue. Elle résulte, principale-
ment, de I'affrontement entre les plaques tectoniques
africaine et eurasienne. Le danger est le plus fort en
Turquie, en Gréce et dans la péninsule des Balkans,
en Italie et en Roumanie.

En France métropolitaine, ou les zones les plus actives sont
les Pyrénées, les Alpes, le Jura et le fossé rhénan, suivis du
Massif armoricain et du Massif central, le seul tremblement
de terre de magnitude supérieure a 6 depuis un siécle a été
celui de Lambesc (Bouches-du-Rhone), qui fit 46 morts le
11 juin 1909.

Bastia

Messine

Palerme

"Le Monde"

"Nous n'en sommes qu'au tout début de la compréhension
du fonctionnement des failles, souligne pourtant M. Cotton.
Faute de connaissances suffisantes, l'aléa sismique est
encore mal évalué."

Cette évaluation repose, pour les décennies récentes, sur
les mesures des instruments terrestres sous-marins ou
satellitaires qui enregistrent les déformations de la crolte
terrestre. Et, pour les périodes plus anciennes, sur les
archives du dernier millénaire. Ainsi du tremblement de
terre de Bale, en 1356, qui ravagea un vaste territoire a
cheval sur la Suisse, la France et I'Allemagne. Ou de celui
de Lisbonne, en 1755, responsable de 50 000 a 100 000
morts.

CENTRALES NUCLEAIRES, BARRAGES HYDRAULIQUES
OU SITES INDUSTRIELS CLASSES

Mais, prévient le chercheur, "il peut se produire des se-
cousses beaucoup plus fortes que les séismes historiques
de référence". Témoin, la catastrophe de Fukushima, le 11
mars 2011. Le séisme de Tohoku, qui, avec le tsunami qui
I'a suivi, a fait 19 000 morts et a dévasté la centrale
nucléaire japonaise de Fukushima, était de magnitude 9,
alors que les tremblements de terre de référence dans la
région ne dépassaient pas 7,3. En outre, ajoute le sismo-
logue, "des failles bloquées généreront, un jour, des
séismes la ot I'on n'en a pas observé par le passé”.

Or c'est en fonction des séismes historiques qu'est calculée
jusqu'a présent la robustesse des centrales nucléaires, des
barrages hydrauliques ou des installations industrielles
classées, notamment de la chimie. Le séisme de Béle a
ainsi servi de référence a EDF pour la centrale nucléaire
alsacienne de Fessenheim. D'oU la nécessité de mieux
quantifier I'aléa sismique, c'est-a-dire la probabilité de
secousses dans une zone et une période de temps données.

Tel était I'enjeu du programme Share. Fédérant treize pays
- dont la Turquie et I'Algérie -, pour un colt de 4,1 millions
d'euros financé a 80 % par I'Union européenne, il a mobili-
sé pendant quatre ans sismologues, tectoniciens, géodé-
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siens et ingénieurs du génie civil. Avec, co6té francais,
I'Institut des sciences de la Terre (universités de Grenoble
et de Savoie, CNRS, IRD, LCPC) et le Bureau de recherches
géologiques et miniéres (BRGM).

-

T
"Le Monde"

Les scientifiques ont passé en revue les données historiques
et les enregistrements depuis trente ans. Pour tenir compte
de la possibilité d'événements telluriques plus violents que
ceux documentés dans le passé, ils ont revu a la hausse les
magnitudes maximales envisagées, de 0,5 a 1 degré
supplémentaire, un niveau de plus sur I'échelle de Richter
équivalant a une multiplication par 32 de I'énergie libérée.
Ils ont aussi construit de nouveaux modeéles de prédiction
des vibrations du sol adaptés au contexte géologique euro-
péen, en intégrant les incertitudes. Enfin, ils ont produit des
cartes probabilistes de I'aléa sismique en Europe.

EVALUER L'ALEA SISMIQUE A L'ECHELLE DE LA
PLANETE

Cette cartographie prédit, par exemple, le niveau de vibra-
tions que pourraient subir des batiments, avec une probabi-
lité de 10 %, dans les cinquante ans a venir. Ou, avec une
probabilit¢ de 5 %, dans les cing prochains siécles. Des
échelles de temps qui couvrent la durée de vie de la plupart
des constructions et sites industriels, I'objectif final étant
d'affiner les futures regles parasismiques européennes.

¥

Héraklion §

"Le Monde"
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Ce n'est qu'un début. Un nouveau projet de recherche
(Strest), qui démarrera en octobre pour trois ans et auquel
sont associés des industriels, va étudier les tests de rési-
stance les mieux a méme de prémunir les "infrastructures
critiques" contre les aléas naturels. Et confronter les métho-
des d'évaluation des événements extrémes, séismes, crues
ou tsunamis.

L'Europe n'est pas seule a creuser ce sillon. Un programme
mondial, le Global Earthquake Model, qui réunit des par-
tenaires publics et privés, vise a évaluer I'aléa sismique a
I'échelle de la planéte. Une facon de "partager les con-
naissances entre pays avancés et pays en développement”,
commente Fabrice Cotton, face a un risque naturel auquel
les nations les plus pauvres sont aussi les plus vulnérables.

(Pierre Le Hir / LE MONDE Planéte, 16.08.2013,
http://www.lemonde.fr/planete/article/2013/08/16/des-
seismes-sans-precedent-historique-sont-possibles-en-
europe 3462489 3244.html?xtmc=seismic_hazard harmo
nization in europe&xtcr=2

http://www.lemonde.fr/cgi-
bin/ACHATS/acheter.cgi?offre=ARCHIVES&type item=ART
ARCH 30J&objet id=1241095&xtmc=seismic hazard harm
onization in europe&xtcr=1)

«AEN OA IINEI ZEIZMOZ 9 PIXTEP ZTHN EAAAAA>»

Alaweldel o KmvoTavrivog MakponouAog Tov FaAAo
nou navikoBale Tn xwpa

Mia @paon nou eiNwOnke €k Napadpoung kai giyoupa Xw-
pig emioTnoVIKR Bacn xapakrtnpilel o kKadnynTAg ZeiopoAo-
yiag Tou MavenioTnpiou ABnNvwv - kal 8IeUBUVTAG Tou Mew-
duvapikoU IvoTitoUTou ABNvVwV HEXPI TNV nNepAcuevn Tpi-
N KwvoTavTtivog MakponouAog.

SUMMETEXOVTAG KI O i010C OTO MAVEUPWNAiKO MpOypauua
SHARE, and To onoio npoékuyav ol XapTeg nou dnuooielTn-
Kkav otn yaAAikn epnuepida Le Monde, eivai oe 8éon va
yVwpilel NG «OUDEMOTE NPOEKUWE KATI TETOIO Kal yvVwpi-
Coupe nwg otnv EANGda dev dev undpxouv prnypara ikava
va dwoouVv TOOO KATaoTPOPIKOUG OEICHOUG».

'Onwg €€nyei oTo newpost o KwvoTtavTivog MakponouAog, To
npoypappa SHARE ATav n avraAiayr dedopévwv kal Pedo-
dwv WETAEU Twv enmioTnUOVwY OANG TnG Eup®nng, npokeiué-
VOU va KATAPTIOTEl €vag «KATAAOYyoG CEITU®V>» anodekTOq
and oAoug. ‘Eneita, pe Bacn autov Tov KATAAOYO Kdl PE KOI-
va napadekTeg peBOdoug unoloyioTnkav ol NapapeTpol nou
xpeialovTal ol Unxavikoi NPoKeINEVOU va KatapTioouv &vav
YEVIKO 0IKOJOMIKO KAVOVIOUO.

O k. Makponoulog enipével oTI To npdypappa SHARE dev
ATav TinoTa napandvw anod auTo kai 8ev €iXe kamnola oxEon
ME NpOYVWon CEIOUIKNG 3paoTnpIoTNTAG.

«'Evag MaAANog ouvadeApog, nou WETEIXE TOU NpoypdupaToc,
€dWoe OUVEVTEUEN OTn YaAAIKn €pnuepida Kal €ine -ev Tn
PrAKN Tou Adyou Tou - “yiaTi va unv Yivel Kal O auTéG TIG
XWPEG €vag osIondg 9 pixTep" avapepduevog kal atnv EAAG-
da. MNa va yivel autd npénel va “ondosl” éva pRyda PRKoug
550 xAIg. ZTnv EAAGGa dev undpxel TETOIO pRyHa. Agv gxel
Kapia emioTnuovikn Bacn os 6oa sine o cuvadeApog. To &&-
poupe OTI N EAAGDa €xel TN peyaAUTepn OEIOUIKOTNTA O OAN
Tnv Eupwnn. Z€poupe OPwWG OTI deV UNAPXOUV pRyHaTa Ika-
va va dwoouv TOCO KATaoTpoPIKOUG OEICHOUG.

‘'Onwg €Enyei 0 k. MakponouAog, otnv EAAGda undapxel kata-
YEYPAUMEVN OEIOWIKA 10TOPia and To 550 n.X., dpa unapxel
Kal Jia noAU kaAn Baocn dedopévwy yia OTATIOTIKR avaiuaon.

«0O PeyaAUTEPOG OSIONOG NMOU €XEl KATAYpAPel g€ OAn TnVv
Meodyelo ATav ekeivog Tou 365 p.X. otn ®aidcaipva Kpn-
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NG, TNG TAEEWC TwV 8,1PixTEP. ANO TO CEICHO AUTO NMPOKAR-
Onke €va and Ta PeyaAUTepa TOOUVAMI MOU £XOUV YiVel NOTE
oTn Meooyelo Kal EpTace wg TNV AAeEavdpeia.

MéxpI kel pnopei va “QTaocel” n oelopIkOTNTA oTN XWPa. Au-
TO yia va enavaAn®Besi npolnoBeTer éva priyga 250xAM.
PriyMa peyaAuTepo dev undapxel oTnv EAANVIKN €NIKPATEIA».

(NTiva Kapapdavou / NEW POST,
http://newpost.gr/post/269783/diapseydei-o-kwnstantinos-
makropoylos-ton-gallo-poy-panikobale-th-
xwra#ixzz2e0SEs5L5)

Zei1o0p0i: aAROEgIEG ka1 HUOOI

O 31eUBUVTAG ToU NEWBUVAapIKoU J1aPeUdel yaAAika
dnpoaoielpara

«0 €AAadIKOG Xwpog pnopei va dwaoel osiopoug 7 — 7,5 Bab-
MoUG TnG kAipakag Pixtep. Kabe avagopd yia oesiopoug 9
PixTep oTnv EAAGda oTepeiTal kABe enioTnHOVIKAG BAong Kai
dev €ival anoTeAEoUa €MICTNHOVIKAG £€pEUvac», dNAWVEl Ka-
TNyopnuartika otnv «K» o k. Kwvoravtivog Makponoulog,
dieubuvTng Tou Mewduvapikou IvoTiToUTou Tou EBvikOU A-
oTepookoneiou ABNVwyv. Alayeudel £Tol dnNUOCIEUPATA TOU
yaAAikoU Tunou, nou Pacilopeva oe dnAwon FaAlou oel-
oHoAdyou, MiAnoav akdupa Kal yia oeiopoug 9 Pixtep oTov
eANadIkO xwpo. TauTdxpova, 0 K. MakpOMoOUAOG GNUEIWVEI
OTI n oglopIkn) dpacTnpioTnTa otnv EAAGda, nou napoucialel
Mia «aunvion®» To TeAeuTaio diaoTnua, <«eival evrog Tou
o€IoNIKoU unoBabpou TnG XWpPag kal anAwg eniBepaiwvel Ot
n EAANGda sival n nA€ov GEIOPOYEVAG XWpPa TNG Eupwnng».

O K. MakpOMOUAOG CUMUETEIXE OTO MEYAAO €UpWNAikd €ni-
oTnHovikd npoypappa SHARE (Seismic Hazard Harmoniza-
tion in Europe), To onoio oAokAnpwOnke Tov NoéuBpio Tou
2012. «Ta dedopéva nou nepiAapBdavovral oTto Npoypauua
d66nkav ano Ta appddia eAAnvika 1dpupaTa. Apa dev npo-
KaAei EKNANEN To KOKKIVO XpWHA E To onoio aneikovileTal n
EAAGOa. 2Tn xwpa pag aneleubepwveral To 50% TnG eupw-
naikng OEIoUIKNG evepyelag», €Enyei o K. MakponouAog. O-
MwG Ta ouunepdaouara Tou SHARE dev €xouv Kapia oxéon He
«NPOoBAEYEIG» yia Oe€IOPoUG 9 PixTep, Tovilel. «YNAapxouv
enioTnuovika epyaAeia nou cuvdéouv TNV £vracn Tou OEl-
opoU KE TO MRAKOG TOU PRYMATOG, MOU TOV NPOKAAede. MNa va
npokUWel ogIoPOg 9 PixTep anaitolvTal 545 XIAIOUETPA YEW-
AoyikoU priypaTtog. Aev undpyel TETOIO priyda otov eAAadIKO
xwpo!», Tovilel o dieuBuvTng Tou MewduvapikoU IvoTiTou-
Tou.

«Aev UNapxel oToixeio nNou va nposidonolei yia YeydAo oel-
ouoO», Eekabapilel o k. MakponouAog, napa Tnv npdo@aTn
avaBépupaveon TnG CEIOHIKAG dpacTnpioTnTag, WE MIo Xapa-
KTNPIOTIKO Napdadelyya Tov Oeiouo Tou AuyouoTou oto KaA-
Aidpopo ®BIOTIOAC, aAAd kal pia ogipd PIKPWV JOVAOEWV
oTnVv nepioxn Tou Alyiou vwpitepa.

BeBaiwg, €av 0TO PETWMNO TWV CEIOP®V dev Xwpd Kivduvo-
Aoyia, akopa neplooOTEPO JEV UMOPEI va UNAPXEl Epnouxa-
OWOG OTNV avTIOEIOWIKN npooTacia. «OI avTIoEIoHIKOI Kavo-
VIGUOI YIa TNV 0IKodOUNoN KTIpiKV 0Tn XWpa pag, €1dika anod
To 2000 kar peTda, sivar noAU kaAoi. MaAioTa, dev uUnNoAei-
novTal 131aiTepa akoua kair anod TIG emTaxUVOEIC Nou KaTta-
ypdopel To npoypappa SHARE (dev PIA® yia TIG unepPBoAEg
nou €idav To PWC TNG dNUooIOTNTAG). BeBaiwg, HEPIKEC QoO-
PEGC N QuUON Pag diaweldel, yI' auTd NPENEl va €iJacTe KAAd
nposTolipgaguévol», Tovilel o K. Koopdg ZTuAiavidng, mpoe-
dpog Tou OpyaviopoU AvTIOEIOHIKOU Zxediagpou kal Mpoo-
Taciag. Idiaitepn npoooxn xpeialetal, oUUPWVA PE TOV K.
ZTUuAiavidn, n KATaoTaon Kdli n CUMNEPIPOPA TWV KTIPIWV
nou aveyepbnoav npiv and To 1985, dtav avabewpndnke o
avTIOEIOPIKOG KavovIoHOG Tou 1959. «MoAAa and Tig 80.000
dnuooia kTipia, xwpol dnudciac ouvadpoiong, avrnkouv O
auTn TNV Katnyopia. Zekivioape 1o 2001 €va npoypapua,
ME MPWTO BrHa Tov onTIKO EAEYXO TWV KTIPIWV». AUCTUXWG,
napoTi nepacav 12 xpovia €xouv eferaoTei pOAIG 12.000

dnuoaola kTiplia! Me autoUg Toug puBuoug Ba xpelacTouv...
70 xpovia, aTnv nio CEICUOYEVH XWpa Tng Eupwnng.

(Navvng EAappog / H KAOHMEPINH, 15 ZentepBpiou 2013,
http://news.kathimerini.gr/4dcgi/ w_articles ell 2 15/09
2013 533416)
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Tsunami study finds Southern California at risk

A theoretical 9.1 quake off Alaska could flood Long
Beach and parts of 0.C., and force 750,000 to evacu-
ate

The U.S. Geological Survey this week released a report as-
sessing the tsunami risk in California. The research (USGS
Open-File Report # 2013-1170 and CGS Special Report
#229: http://pubs.usgs.gov/of/2013/1170) simulated a 9.1
quake off the Alaska coast that would send damaging
waves to California.

Tsunami height for a simulated 9.1 earthquake off the
Alaska coast:

10 Meters 5m Im 0.5m
|

Source: USGS

A large tsunami hitting California would cause major flood-
ing in Long Beach and parts of Orange County and force
750,000 people to evacuate coastal areas in just a few
hours, according to an extensive simulation published
Wednesday by the U.S. Geological Survey.

The study, released two years after a tsunami killed thou-
sands in Japan, identified several communities that are
particularly vulnerable to flooding because of their low ele-
vation and lack of protection from waves.

They include Marina del Rey and the ports of Los Angeles
and Long Beach as well as the low-lying coastal areas ex-
tending from the ports to Newport Beach.

The report, compiled by dozens of scientists, emergency
responders and industry representatives, is the most exten-

TA NEA THZ EEEEI'M - Ap. 61 — ZENTEMBPIOZ 2013



sive examination of what a tsunami would do to California's
coastline. The research simulated a 9.1 quake off the
Alaska coast that would send damaging waves to California.

While waves would be larger in Northern California — be-
tween 10 and 23 feet — the damage could be greater in
Southern California because the region has more coastal
development and fewer coastal cliffs.

Tsunami waves of 3 to 10 feet could submerge blocks of
Long Beach south of Ocean Boulevard, including the Aquar-
ium of the Pacific and the Long Beach Convention Center as
well as the Shoreline Village and Pike shopping centers.
Those same-sized waves could cause flooding around the
affluent communities of Newport Bay and Huntington Har-
bour as well.

California has been preparing for decades to deal with ma-
jor earthquakes. But only more recently have officials be-
gun extensive tsunami planning, including establishing
evacuation routes in coastal cities. The research for the
simulation was expanded after Japan's tsunami focused
more attention on the risk, said Lucy Jones, the U.S. Geo-
logical Survey seismologist who led the project.

"The idea is to say: Look, these are not distant events,
these could actually happen here," said Kathleen Tierney,
director of the Natural Hazards Center at the University
of Colorado Boulder. "This is meant to get tsunamis on the
public's radar."

Under the study's scenario, the first waves would hit Cres-
cent City, in the far north of the state, in as little as four
hours. The waves would then make their way down the
coast, arriving in San Diego two hours later.

Researchers said the waters would cause sewage to foul
beaches, damage fishing boats in marinas and make more
than 8,000 people homeless.

Tsunamis could also travel several miles inland up coastal
rivers. Statewide, one out of three boats in coastal harbors
and ports could be damaged or sunk, and the cost of the
disaster could approach $8 billion.

The biggest challenge would be evacuating everyone before
the tsunami hits. Some areas, like Balboa Island in Newport
Beach, have only narrow roads for escape routes.

During summer beach season, evacuation could be signifi-
cantly more difficult. More than 250,000 people at beaches
and coastal parks would have to evacuate in the spring.
And that number jumps to 1 million in the summer.

"Your life depends on how you respond," Jones said. "Peo-
ple die in tsunamis. They're very, very deadly, but we do
have time. We have a few hours."

Unlike earthquakes, which millions of Californians can recall
vividly, tsunamis are rare enough that few coastal residents
have experienced them, making it difficult for local officials
to know how seriously people might take evacuation warn-
ings.

The study's simulation involves a temblor that hits Alaska
just before noon on March 27, 2014, which would be the
50th anniversary of the tsunami caused by a 9.2 earth-
quake in Alaska in 1964.

A tsunami as powerful as that created in the simulation is
estimated to occur once every several hundred years.

There's little recorded evidence of a destructive tsunami in
Southern California in modern times. But the 1964 Alaska
tsunami killed 10 people in Crescent City.

Other areas that could be inundated under this kind of tsu-
nami include parts of Belmont Shore as well as Naples Is-
land in Long Beach, portions of Sunset Beach and Seal
Beach in Orange County, much of Balboa Peninsula and all
of Balboa Island in Newport Beach, and Mission Beach in
San Diego.

What a tsunami from a 9.1 earthquake would do to New-

port Beach
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The Ports of Los Angeles and Long Beach would have to
order immediate evacuations, and they would be left idle
for as many as two days. The warning time the ports would
receive in this scenario might not be enough to complete
the vessel evacuation plan.

What a tsunami could flood in Huntington Beach after a 9.1
earthquake in Alaska
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What a tsunami from a 9.1 earthquake would do to Down-
town Long Beach
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A toxic stew of ship debris and fuel and pesticide-laden
runoff from flooded farms could take years to clean up.

Rich Baratta, the director of risk management for the Port
of Long Beach, said damage to Southern California ports
would be tempered by the fact that they actually face
south, not west.

"There is a benefit to us in the sense that we don't get the
surges and potential damage that the ports get up in Hum-
boldt and Northern California, because the mouths of their
ports face the open sea," he said.

Roads across the state could be damaged by a tsunami,
including Pacific Coast Highway in Malibu and Orange
County, Interstate 5 near Camp Pendleton, and Interstate
80 in Emeryville, just north of Oakland.

In Northern California, experts warned of damage to the
Port of San Francisco's headquarters and the Bay Bridge toll
plaza in Oakland. Pier 39 and Fisherman's Wharf are also in
the danger zone. A tsunami could permanently wash away
beaches in Malibu and Laguna.

Tsunamis have been an under-scrutinized hazard for years,
particularly before the 2004 Sumatra tsunami and the 2011
Japan tsunami brought attention to the hazard.

A map of the inundation zones surmised under this tsunami
scenario can be found at the California Department of Con-
servation
(http://www.quake.ca.gov/gmaps/tsunami/SAFRR.htm).

(Rong-Gong Lin II and Shelby Grad / Los Angeles Times,
September 4, 2013, http://www.latimes.com/local/la-me-
tsunami-study-20130905,0,2145516,full.story)
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Seismologist: Fracking doesn't cause earth-
quakes

MORGANTOWN, W.Va. (AP) — Human activity associated
with oil and gas production can sometimes cause earth-
quakes, but the problem is not hydraulic fracturing, a seis-
mologist from the University of Texas told researchers
gathered for a two-day conference on Marcellus shale-gas
drilling.

When the rare quakes do occur, they're typically linked to
the disposal of drilling fluids in underground injection wells,
Cliff Frohlich said Monday at West Virginia University. And
the vast majority of injection wells don't cause quakes, ei-
ther, he said.

Frohlich cited six earthquakes since 2008 in Texas, Arkan-
sas, Colorado, Ohio and Oklahoma, ranging from magnitude
3.3 to magnitude 5.7. Their locations show that human-
caused earthquakes are geographically widespread and
geologically diverse, but "very rare," given the amount of
petroleum produced and the amount of waste being dis-
posed of.

Why some injection wells cause earthquakes and others
don't remains unclear, he said. Frohlich hypothesizes that
quakes occur when a "suitably oriented" fault lies near an
injection site.

"Hydraulic fracturing almost never causes true earth-
quakes," he told the group gathered for the National Re-
search Council workshop. "It is the disposal of fluids that is
a concern."

Texas has 10,000 injection wells, Frohlich said, and some
have been in use since the 1930s. That effectively makes
the state a giant research lab for the shale-gas drilling is-
sues now facing Appalachian states including West Virginia,
Pennsylvania, Ohio and New York.

If injection wells were "hugely dangerous,"” he said, "
would know."

we

"Texas would be famous as a state that just rocks with ma-
jor earthquakes," Frohlich said. "That is not true."

WVU is hosting the conference through Tuesday for the
National Research Council, which is the operating arm of
the National Academy of Sciences.

WVU Vice President for Research Fred King says the reports
that the workshop will generate should be available before
the start of West Virginia's legislative session in January
and could help guide future regulatory discussions.

Frohlich urged policymakers to consider cultural and popu-
lation differences if they are weighing regulation aimed at
minimizing the risk of earthquakes through either the spac-
ing between or monitoring of injection wells.

"There's places in West Texas you could have a 5.2 earth-
quake and it wouldn't bother anyone," he said. "If you're
going to operate in urban areas, I think you need to invest
in incredibly stringent regulations. But in other areas, you
probably don't."

WVU Chief of Staff Jay Cole said the university has a special
obligation to help industry and government identify critical
issues as shale-gas development grows and to identify
questions that remain to be answered.

The workshop features representatives of industry and gov-
ernment, including the National Energy Technology Labora-
tory, U.S. Geological Survey and U.S. Environmental Pro-
tection Agency, as well as researchers from 12 universities.
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Ray Boswell, technology manager for natural gas technol-
ogy programs at Morgantown's national lab, said drillers
tapping the Marcellus are producing more gas even as they
sink fewer wells, and are outpacing production estimates
made by the U.S. Energy Information Administration.

The region's reserves, he said, can easily sustain strong
production through 2040.

Joseph Frantz, vice president of engineering for the Texas-
based oil and gas producer Range Resources, said technol-
ogy is allowing drillers to create more efficient operations
on smaller physical footprints.

Deep horizontal wells today disturb only 1 percent of the
surface on a 1,000-acre site, he said, compared with 19
percent disruption with conventional vertical wells set 1,000
feet apart.

Frantz said drillers in the Appalachian basin are now pro-
ducing nearly 12 billion cubic feet of oil and gas per day
from the Marcellus, a figure that has skyrocketed since
2009 as drillers rapidly embrace and deploy technology
developed in the nation's other shale-gas fields.

Range and other companies are casing their wells with as
many as four layers of steel and cement, redundancies that
Frantz said dramatically reduce any risk of groundwater
contamination. Range is also using rubber containment
pads and berms under every piece of equipment to stop
pollution from soaking in the ground or migrating offsite, he
said.

It's an expensive way to do business, Frantz said, but "this
is the right thing to do."

"We talk about this social license to operate," he said. "We
always have to be transparent and honest and open with
everybody. ... If we don't do our job, someone's going to
come in and tell us how it should be done, and that may
not be a pleasant day."

(The Oklahoman (Oklahoma City)/The Associated Press,
September 9, 2013, http://newsok.com/seismologist-
fracking-doesnt-cause-earthquakes/article/feed/588526)

O3 D

Scientists demonstrate strengths and short-
comings of method for determining ancient
earthquake size

“A giant Cascadia earthquake, with its accompanying tsu-
nami, has the potential to be the biggest natural disaster in
this history of the U.S.,” says Simon Engelhart, a seismolo-
gist at the University of Rhode Island. On Jan. 26, 1700, a
magnitude-9 earthquake associated with the nearby Cas-
cadia Subduction Zonestruck the Pacific Northwest. The
quake created tsunami waves that left deposits on shore-
lines as far away as Japan and caused parts of the Pacific
shoreline to sink half a meter into the sea. Such a quake
will happen again; the question is when. Researchers are
attempting to determine how often earthquakes occurred in
the past to estimate when the next quake is likely to occur.
New experimental research off the coast of Oregon that
demonstrates the accuracy of a method for determining the
vertical deformation associated with past earthquakes may
help scientists answer this question.

“We wanted to check how accurate and precise we are at
estimating the size of past earthquakes; we did this by

simulating what would happen [to a piece of sediment] if
the earthquake were to occur today,” says Andrea Hawkes,
a coastal geologist at the University of North Carolina at
Wilmington and a co-author of the new study, published
in Geology.

Researchers transplanted peat along the Oregon Coast to
measure subsidence levels over time as a potential way of
determining when past earthquakes struck and what size
they were. They collected samples of the peat after one
year and again after five years.

To do this, Hawkes, Engelhart and their colleagues carried
out an experiment at the South Slough National Estuarine
Research Reserve in Oregon. The experiment involved mov-
ing an intact piece of marsh peat from the upper estuary to
a location where the water was slightly deeper. Moving the
peat to deeper waters simulated the coastal subsidence
that would be expected to accompany a large earthquake in
the region, Hawkes says. The team returned to the site
after one year and again after five years to take samples of
the peat layer and the fresh sediments that had accumu-
lated on top of it.

Peat was transplanted in the South Slough National Estua-
rine Research Reserve in Oregon.

Upon examining the layers of tiny marine organisms called
foramanifera (forams) in the peat and accumulated mud,
the researchers made two important discoveries. First, by
applying previous empirical relationships between particular
groups of forams and elevation, the team accurately pre-
dicted the total vertical displacement related to the earth-
quake. Their estimate of 0.61 meters of subsidence was
within three centimeters of the actual simulated subsidence
of 0.64 meters. These results provide much-needed evi-
dence that the method is effective for determining the size
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and frequency of past earthquakes along the Pacific North-
west coastline, the team wrote.

By examining the types of forams buried in sediments de-

posited just after a simulated earthquake, researchers ac-

curately predicted the total vertical displacement related to
the earthquake.

The second discovery to come from the experiments, how-
ever, cast doubt on a potential method of earthquake pre-
diction, Hawkes says. Some evidence suggests that the
ground may rise or fall slightly in the months or years lead-
ing up to an earthquake. If such changes could be detected
for past earthquakes using the foram method, they might
allow researchers to find patterns that could help predict
earthquakes in the future, the authors wrote.

If the method worked, the sudden subsidence of the land
from the earthquake should have shown up as a sudden
change in foram type, Hawkes says. However, rather than a
sharp transition from high-marsh forams to low-marsh fo-
rams at the transition from peat to mud layers marking the
time of the earthquake, there was a gradual shift. This was
not expected, Hawkes says, and effectively erased any evi-
dence that might have existed for preseismic deformation.
The team suggests that burrowing forams dug down into
the peat from the mud layers above after the peat was sub-
merged.

Thus, the results show that forams cannot be used to de-
tect subtle changes in water depth related to deformation
preceding past earthquakes, the team wrote. For now,
Hawkes says, researchers trying to predict quakes using
preseismic deformation will have to rely on modern tech-
nology like GPS to precisely measure deformation before an
earthquake.

Despite this unfortunate finding, Chris Goldfinger, a seis-
mologist at Oregon State University who has studied the
Cascadia Subduction Zone in depth, says he is impressed
by the team’s research. “This study helps improve the pre-
cision of subsidence estimates, raising the bar from the

original work done in the 1990s; it's very well done,” he
says. With research such as this, he adds, “eventually, we
will have models for past earthquake ruptures.”

Next, Hawkes says, “we need to figure out what the actual
limits of the method are. It's good for reconstructing de-
formation of less than one meter, but we need to see if we
can increase its application to greater depth ranges.”

(Dan Walsh / EARTH MAGAZINE, September 12, 2013,
http://www.earthmagazine.org/article/scientists-
demonstrate-strengths-and-shortcomings-method-
determining-ancient-earthquake-size)
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EEffynon oto Babog
MaTi o nupfvag TnG NG NepIoTPEPETAI avanoda

AkouUyeTal napd&evo, kI OPJWG Ta TeAeuTaia xpdvia cUCOW-
pevovTal evOEIEEIG OTI TO EEWTEPIKO OTPWHA TOU MUPAVA TNG
'NG nepioTpEPeTal Npog Tn Auon, avTiBera dnAadrn ano Tnv
enipaveia.

‘Epeuva Tou Maveniotnuiou Tou AIvTg oTtn Bpertavia deixvel
Twpa va €Enyei yiati o EEWTEPOG NUPRVAG KIVEITAlI HE QUTOV
TOV TPOMO: TOV avaykadlel To HayvnTiko nedio Tou NAQvATh.

O nupnvag TnG ng dapxioe va oxnuatileTar 6Tav o veapog
nAaviTng BpiokdTav akopa ge dianupn, uypn katdaoraon. Ta
Bapia oToixeia 6NwG o oidnpog BubioTnkav Mpog To KEVTPO,
EVW Ta EAaPPUTEPA NAPEUPEIVAV OTO PAOIO.

O nuprfivag nigreveTal 6T anoteAeital and dUo oTpwuaTa:
Tov €EWTEPO NuUprva, o onoiog anoTeAsiTal and AlwUEVO ai-
dNnpo kal VikéAIo. To UAIKO auTd KUKAoQopEei yéoa oTov eEw-
TEPO NUPRVA AOYW PEUPATWV PETAPOPAG BepUOTNTAG, KAl N
Kivnon auTr dnMIOUPYEI TO MPOCTATEUTIKO HAYVNTIKO nedio
™G ng.

Katw anod Tov €EwTepo nuprnva PpiokeTdl 0 €0WTEPOG, HiA
opaipa oTo YEYEBOG TNG SeAAVNG Nou anoTeAEiTal and oup-
nayn oidnpo. O €EwTEPOG Nuprvag nioTeUeTAl OTI CUMNEPI-
PEpeTal WG OTEPED, AOYW OPWG TNG UWNAOTEPNG Bepuokpa-
oiag Tou dev napdayel payvnTikd nedio.

H 'n anoTeAgiTal anod TEoogpa oTPWHATA: PA0IOG, pavduag,
€EWTEPOC Kal ecwTePOG nuprvag (Mnyn: University of
Michigan)

Ta TeAeuTaia xpovia €xouv npokUwel evdeiEeic (Richard A.
Kerr “Earth's Inner Core Is Running a Tad Faster Than the
Rest of the Planet”, Science, 26 August 2005: Vol. 309,
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no. 5739, p. 1313,
http://www.sciencemag.org/content/309/5739/1313.1) OTI
0 E0WTEPOC NMUPNAVAG KIVEITAl e PEYAAUTEPN Ywviakn Taxu-
TnTa and o,Ti o nAavnTng -xpelaletar dnAadn Alydotepo ano
24 ®PEG yIa va oAOKANPWOEl Pia NARPN NEPICTPOPN.

EninAgéov, undpyouv evdei&elg OTI 0 €EWTEPOG nupnvag, n
TOUAAQXIOTOV TO €EWTEPIKO OTPWHA TOU, KIVEITAl NPog Tn AU-
on, avTtiBera and Tov unoAoino nAavnTn. AuTd yiverar avTi-
ANNTO OTNV €MNIPAVEId WG PETATOMION TOU YayvnTikoU nediou
npog Tn AUon, €va Qaivouevo Nnou ixe naparnpnosl To 1692
0 'EvTuouvT XAAEi, 0 onoiog avakaAuye €niong TOV ORWVUHO
KOUNATN.

Tnv €€Aynon yia Tnv avanodn kivnon @aiverar Towpa va
npooQepel pia véa peAetn (Philip W. Livermore, Rainer
Hollerbach and Andrew Jackson “Electromagnetically driven
westward drift and inner-core superrotation in Earth’s
core”, Proceedings of the National Academy of Sciences of
the United States of America, vol. 110, no. 38,
http://www.pnas.org/content/early/2013/09/13/13078251
10) nou BagioTnKe 0€ NPOCONOIWUOEIG.

O1 gpeuvNTEG XpNnaldonoinoav Tov unepunoAoyioTh Monte
Rosa otnv EABeTia yia va Tpegouv €va unoAoyioTikd HOVTEAO
Tou nupnva e Ta dUo Tou oTpwpartd. 'Onwg unoornpilouy,
n akpiBeia Tng npoogopoiwong nrav 100 Qopég peyaAuTepn
og Ox£on YE AAAa JOVTEAQ.

'Onwg avagepel o OiAin AiBepuop, NPOTOG CUYYPAPEAC TNG
dNMOCIEUONG, N CUKNEPIPOPEG TOU EEWTEPOU KAl TOU ECWTE-
pouU Mupnva «eEnysitTal Ye OpoUG iong Kal avTiletng dpa-
one».

To payvnTikd nedio nou Onuioupyei 0 €EWTEPOG MUPRVAG
«OMPWXVElI TOV ECMTEPO MUPRVA NPOG TA AVATOAIKA, avayka-
CovTag Tov va MepIOTPEPETAl TAXUTEPA anod Tov UnoAoino
nAaviTtn. Tautdxpova OHWG ONPWXVElI TOV EEMTEPO UYPO MU-
priva npog Tnv avTiBeTn kaTeuBuvaon, avaykalovrag Tov va
NEPIOTPEPETAI MPOG TA JUTIKA».

EKTOC OpwC Tou OTI €Enyouv TRV avanodn Kivhon Tou eEwTe-
pPOU MUpPRVva, ol EPEUVNTEG NPOXWPOUV Kal O Hia NpOBAsywn:
€nionuaivouv OTlI To payvnTikd nedio TG MNG aAAalel, €oTw
Kal JE apyoug puBbpoUlc, kal ol HETABOAEC AUTEC PNopEl Ka-
noia oTiydn va aAAagouv TIG dUVAUEIC nou ennpedlouv TNV
kivnon Tou nupryva.

AuTO onuaivel 0TI 0 eEMTEPOG NUPRVag eVOEXETAl VA MNV Ki-
veiTal ndvra npog Tn Auon: Onwg enionuaivel n PeAETN, Ta
TeheuTaia 3.000 undapyouv evdei&eig OTI unnpyav nepiodol
KaTd TIC OMoIEg O nMuprvag nepIoTPE@OTAv Npog TNV Avaro-
AR.

(BayyeAng MpaTikdkng / Newsroom AOA, 17 Zen. 2013,
http://news.in.gr/science-
technology/article/?aid=1231265439)
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Pakistan earthquake creates new island, 'mud
volcano' to blame

Mud houses in the mountains crumbled as a 7.7-magnitude
earthquake shook western Pakistan early on Tuesday.
Meanwhile, on the coast, residents of Gwadar saw a solitary
island rise from the sea.

Older residents of the coastal town said the land emergence
was déja vu — an earthquake in 1968 produced an island

that stayed for one year and then vanished, Ali Mohammad,
60, and Azeem Baloch, 57, told NBC News.

s —

Seismologists suspect the island is a temporary formation
resulting from a "mud volcano," a jet of mud, sand and
water that gushed to the surface as the temblor churned
and pressurized that slurry under the ocean floor.

"Sandy layers underground are shaken, and sand grains
jiggle and become more compact," John Armbruster, a
seismologist at the Lamont Doherty Earth Observatory at
Columbia University told NBC News. The shifting sand lay-
ers are compacted and pressurize the water, which gushed
upwards, carrying mud and sand along with it.

This "liquefaction" of sand and mud layers take place after
any earthquake, but these sudden islands are usually spot-
ted after strong earthquakes, at least 7- or 8-magnitude
events. The distance of the island from the epicenter of the
quake is "a little bit surprising," Armbruster said, granted
that "the sediments are quite soft and susceptible to this."

Back in the 1940s, a sizable island rose from the sea in the
area, but it didn't last long. After an earthquake near Kara-
chi struck, the British Indian Geological survey recorded a
new island "big enough that people could land a boat and
walk on it," Armbruster said. "Within days, weeks" — he
wasn't sure how long — "it washed away."
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Researchers at the United States Geological Survey are
investigating the new formation, Paul Earle, a USGS geo-
physicist told NBC News, but have yet to get independent
confirmation of it.

It is clear that "the islands are not created because the
ground was ... pushed up by the earthquake," he said, but
more likely it was a secondary effect of shifting sediments.
He also agrees the formation appears to have been caused
by a mud volcano, but added that they don't need an
earthquake to set them off. There are "mud volcanoes in
Yellowstone that have not been triggered by earthquakes,"
he said.

While mud volcanoes are typical of watery, loose sediments
layers off the coast of Baluchistan, more substantial instant
islands — or "land uprisings" — do suddenly appear in other
parts of the world, Stephan Graham, a geologist at Stanford
University told NBC News.

They're typically seen along fault lines where one tectonic
plate slides under another, like the hungry subduction zone
under New Zealand. Fault lines like the San Andreas, at
which the Pacific Plate and the North American plates slide
past each other sideways, are less likely to see such up-
crops, Graham said.

It also takes a pretty sizable earthquake to push up an en-
tirely new land feature. "You wouldn't expect to see it in a
3- or 4-magnitude [quake]," Graham said, it would take a
stronger temblor of 7 or 8 magnitude to change the land-
scape.

(Nidhi Subbaraman / NBC News, 24 September 2013,
http://www.nbcnews.com/science/pakistan-earthquake-
creates-new-island-mud-volcano-blame-4B11248003)

(O1 pwTOYpPaAPieg anod To in.gr)
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ENAIAG®EPONTA -
AOINA

Xpuodagi kpUBel oTa onAdxva TnG n Zavropivn!

‘EAANVEG ENICTAHOVEG NOU €PEUVNOAV TOV NUOHEVA TOU
npaioTeiou o BaBog 500 pHETPWV KATW and TRV eni-
paveia TnGg 6aAacoag, dianictwoav onavia Qaivogeva
nou opoIa Toug dev €xouv naparnpnOei §ava oTov KO-

oHo.

H ZavTopivn dev eival anAwg €vag and Toug dnNUOQINEDTE-
pPOUG MPOOPICHOUG TNG Meooyeiou AOyw TnG Hovadikng o-
MOPQIAc TNG, aAAd @aiveral OTI KpUBel oTa onAdxva Tng Ki
AaAAa puoTikd.

O Abyog via xpuod@l kai onavia PETaAAa o€ NoodTNTEG Nou
0UJENOTE €XOUV KATAypaAPei, Ta onoia evTonicav -yia npwrn
®opa- ato vnoi 'EAANVEG enioTrPOVEG anod To MavenioTrpio
ABnvav kal To EAANVIKO KévTpo OaAacciwv Epeuvmv nou
dieEnyayav €peuveg.

SUPQwva pe «Ta Néa», ol enioTrHoveG epelivnoav Tov nue-
Méva Tou noaioteiou KoAouuno oe BaBog 500 PETPWV KATW
ano Tnv enipdveia Tng 6dAacoag, nou BpickeTal Bopeioava-
TOAIKG TOU vnaoloU Kal BprAkav PeTaglu aAAwv Xpuod®l, avTi-
HOVIo, BAaAAIo, apyupo, Apoeviko, udpdpyupo, Yeudapyupo
aAAG kai di0&eidio Tou avBpaka, paldi Ye HIKPOOPYaviopoug
nou @aiveral va diadpapaTifouv KaboploTikd poAo aTn dnpi-
oupyia TWV PETAANWV.

AUTO nou €kave apxikd peydAn evrinwaon oToug €1dIkoug n-
Tav OTI oTov NuBuéva Tou ngaioTeiou, NEXP! Kal 10 Y. wnAo-
Tepa ano autov, dev unnpxe ixvog Lwng. «O1 avaAuoelg Jag
€dei&av TNV UNapén XpuooU Og NEPIEKTIKOTNTA MOU EVTUNW-
01alel. H avoTaTn TIUA nou peTpioaue ATav 32 ypauudapia
OTOV TOVO Kal n Wéon TR 9 - 10 ypappdpia oTov TOVO»,
gine ora Néa o enike@aAng TNG €PEUVNTIKNAG opadag ZTé@a-
vog KiAiag.

«H MEYIOTN NEPIEKTIKOTNTA TOU JeEiydaTog O Apyupo nTav
1.910 ypaupdapia otov TOVO. AKOMA Mo EVTUNWOIAKA ATAv n
OUYKEVTPWON TOU avTihoviou, auToU Tou oTpaTnyikng onua-
oiag peTallou. To BpnAkape o€ MEYIOTN NEPIEKTIKOTNTA
22.400 ypappdapla otov Tovo (navw ano 2,2% katd Bapog!)
MpOKeITAl YIa NOCOTNTA NMOU €VOEXOUEVWG VA UNV €XEl KATA-
ypagei note dAAoTe oTn digbvn enioTnuovikn BiBAloypa®ia»,
npooBeoe.

(kathimerini.gr, 2 ZenTepBpiou 2013,
http://www.kathimerini.gr/4dcgi/ w_articles kathremote 1
02/09/2013 516596)
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Lost river guided early humans out of Africa

Ancient rivers, their remains now lying beneath the Sahara
desert, once formed green corridors at the surface which
our ancestors followed on their great trek out of Africa.

A climate model has given us an image of what the land-
scape would have looked like around 100,000 years ago,
suggesting that early humans went west out of sub-
Saharan Africa and followed a vast and fertile river system
to the Mediterranean.

For decades, there has been speculation that three now-dry
North African rivers once served as green pathways for our
early ancestors
(http://www.newscientist.com/article/dn14935-did-ancient-
river-channels-guide-humans-out-of-
africa.html#.UkbTIdK8BYg). The waterways would have
supported lush flora and fauna to supply early humans with
food as they trekked across the continent to the Mediterra-
nean and on to Eurasia.

lmm} lerm ;

e sample sites

"But no one has been able to work out how much water
was in these rivers, when and where exactly they flowed,
and how far they reached across the desert," says hydrolo-
gist Tom Coulthard of the University of Hull, UK.

Coulthard and his colleagues modelled the climate of the
last interglacial period to see how the monsoon rains would
have run down the trans-Saharan mountains' north face
and flowed across the landscape. Even after accounting for
ground absorption and evaporation, the model indicated
that there was enough water to have carved green corri-
dors through the desert.

The most promising of the three reconstructed rivers, says
Coulthard's colleague Michael Rogerson, is the Irharhar,
which flowed 800 kilometres due north to humid regions
along the Algeria-Tunisia border.

Route to the coast

Intriguingly, it is the westernmost of the three systems, yet
we know that humans eventually walked east out of Africa.
Rogerson suggests that after reaching the end of the Ir-
harhar, early humans may have taken advantage of marine
resources and walked eastward along the North African
coast, traversing the Nile delta before migrating into the
Middle East.

"As they walked down the river, early humans would have
had resources they could use immediately at the Irharhar's
far end," he says. Any humans who followed the other two
rivers would have been left stranded in inhospitable sur-
roundings. "The other two rivers deliver you to the central
parts of Libya, which we think were quite arid then."
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Archaeological evidence is more concentrated to the west,
says Rogerson, tallying with the idea that most humans
would have followed the Irharhar. Classic stone tools like
spearheads have been found in the surrounding area, rais-
ing the possibility that early humans settled along the
river's banks.

Elena Garcea, an archaeologist at the University of Cas-
sino, in Italy, who was not part of the study, told New Sci-
entist she thought the model offered a new and clever way
of distinguishing between existing theories of how our an-
cestors spread across the African conti-nent and eventually
migrated beyond.

Journal reference: “Were Rivers Flowing across the Sahara
During the Last Interglacial? Implications for Human Migra-
tion through Africa”, Tom J. Coulthard, Jorge A. Ramirez,
Nick Barton, Mike Rogerson and Tim Brlicher, PLoS One
DOI:10.1371/journal.pone.0074834,
http://www.plosone.org/article/info%3Adoi%2F10.1371%?2
Fjournal.pone.0074834

(Alyssa A. Botelho / New Scientist, 16 September 2013,
http://world.einnews.com/article/167942063/dzR5WT-
XWCUS42DF?afid=777&utm source=MailingList&utm medi
um=email&utm campaign=Breaking+News%3A+world476
-Tuesday)
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To MuoTnpio Tou KTipiou 7
Tou NMaykoopiou Kévrpou Epnopiou

http://www.youtube.com/watch?v=aWLDiVGBK-c

MpwToTUNO BivTeD: http://youtu.be/390UIXR-mDO

http://www.youtube.com/watch?v=F6STybtscMk

MpwToTUNO BivTeo: http://youtu.be/ZckATjALPeY

Opatég EkpR&eig oToug Aidupoug NMupyoug Tou MNMayko-
opiou Kévrpou Epnopiou

http://www.youtube.com/watch?feature=player detailpage
&v=_iGHO13vQEg

MpwToTUNO BivTeD: http://youtu.be/cifoXbyffso

http://www.prisonplanet.gr/conspiracy/24906-
%CF%84%CE%BF-

% CE%BC%CF%85%CF%83%CF%84%CE%AE%CF%81%C
E%B9%CE%BF-%CF%84%CE%BF%CF%85-

% CE%BA%CF%84%CE%B9%CF%81%CE%AF%CE%BF%C
F%85-7-%CF%84%CE%BF%CF%85-
%CF%80%CE%B1%CE%B3%CE%BA%CF%8C%CF%83%C
E%BC%CE%B9%CE%BF%CF%85-

% CE%BA%CE%AD%CE%BD%CF%84%CF%81%CE%BF%
CF%85-
%CE%B5%CE%BC%CF%80%CE%BF%CF%81%CE%AF%C
E%BF%CF%85
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Meet the world in Greece

Ztnv EAAGda unopeite va Bpeite OAov Tov mAavnTn og éva
MIKPO nakéTo. AuUTO €ival To WAvVUPa nou nepvdsl n euQa-
VTaoTn KAaunavia nou &ekivnoe o pwToypda®og Apng Kaio-
YEPOMOUAOG, XPNOILONOIOVTAG PWTOYPAPIEG NOAADY PWTO-
YPApwv anod 6Aov Tov KOGHO.

"Aev xpelaleTal va naTe oTiG Mnaxdueg yia va BpeiTe auTég
TIC BAANaooeg, eAATe anAwg atnv EAANGSaA" Agel otnv Aelavta
Kal To anodeIkVUEl PE EIKOVEG.

H kapnavia &ekivnoe oto Facebook pe Tov TiTAO Meet the
world in Greece

https://www.facebook.com/MeetTheWorldInGreece

MapB&Toupe, EVOEIKTIKA, KAMOIEC AMNO AUTEC:

Meet the World... in Greece!
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National Geographic Rio-Antirrio Bridge in
Greece

The Rio-Antirrio bridge, officially the Charilaos Trikoupis
bridge after the statesman who first envisaged it, is the
world's longest multi-span cable-stayed bridge. It crosses
the Gulf of Corinth near Patras, linking the town of Rio on
the Peloponnese to Antirrio on mainland Greece.

The 2,880 m (9,449 ft) long bridge (approximately 1.8
miles) dramatically improves access to and from the Pelo-
ponnese, which could previously be reached only by ferry or
via the isthmus of Corinth in the east. Its width is 28 m (92
ft) — it has two vehicle lanes per direction, an emergency
lane and a pedestrian walkway. Its five-span four-pylon
cable-stayed portion of length 2,252 m (7,388 ft) is the
world's second longest cable-stayed deck; only the deck of
the Millau Viaduct in southern France is longer at 2,460 m
(8,071 ft). However, as the latter is also supported by bear-
ings at the pylons apart from cable stays, the Rio-Antirrio
bridge deck might be considered the longest cable-stayed
"suspended" deck.

http://www.youtube.com/watch?v=yBDjHARCu64
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NOMIKA OEMATA

Agdopévou OTI NOAAEG eTalpeiec kal ouvadeAgol gpyalovTail
nodn oto eEWTEPIKO, BEWPOUUE XPNOIUN TNV NApabeon voui-
KOV anowewv TG AGS OxXeTIKG WUE €UBUVEC TWV ETAIPEIDV
YEWHNXAVIKAG OTNV Aoknon Tng 6pacTnpioTnTAag TOuG.

Association of Geotechnical &
Geoenvironmental Specialists
Need-to-know Legal Terms

Here are some brief definitions of common legal expres-
sions that all ground engineering professionals need to
know and understand. Please note that this list is by no
means designed to be exhaustive:-

“Contract” or "Agreement”

This is a binding agreement with specific terms between
two or more persons or entities in which there is a promise
to do something in return for a valuable benefit (often
payment). Contracts can be in writing or verbal.

“'Subject to Contract”

Parties use this term in negotiations to avoid unintentionally
creating a contract. Unless negotiations are clearly ex-
pressed to be “subject to contract”, a contract may be
formed at the point at which all the key terms are agreed.

“Without Prejudice”

This phrase is used to enable parties to make offers or con-
cessions when attempting to settle disputes without dis-
missing or detracting from an existing right or claim. The
communications cannot be relied on in court provided that
they are, or form part of, genuine settlement negotiations.

NB: The phrase “"Commercial In confidence” does not offer
the same protection from disclosure. This phrase simply
denotes that the document contains commercially sensitive
information but such documents would still be disclosable in
the event of litigation arising.

“Subject to Legal Privilege”

Legal professional privilege (“privilege”) entitles a party to
refuse to disclose certain confidential legal communications
to third parties, including the courts, regulators and oppo-
nents in litigation. There are two main types of privilege:

(a) legal advice privilege which protects confidential com-
munications between lawyers (including in-house lawyers)
and their clients; and

(b) litigation privilege which protects confidential communi-
cations between a client and a third party (such as a wit-
ness for example) provided that communication was for the
dominant purpose of obtaining legal advice, evidence or
information in preparation for actual or prospective litiga-
tion.

“'Reasonable Skill and Care”

Reasonable skill and care means that the services being
provided must be carried out with the same level of profes-

sionalism that a reasonably competent provider of those
services would have used.

“Best or Reasonable Endeavours”

These phrases are used in commercial contracts to describe
the length that parties must go to achieve their contractual
obligations. Endeavours (of any level) are less than an ab-
solute obligation, such as “ensure” (see below). What is
“reasonable” will depend on the circumstances of each
situation, but unlike “best endeavours”, reasonable en-
deavours will not require a party to act contrary to its own
commercial interests.

“Ensure”

This word is given its ordinary dictionary meaning, i.e. to
make certain that (something) will occur, or to make cer-
tain of obtaining or providing (something). The use of this
word in commercial contracts is likely to give rise to an ab-
solute obligation to achieve a particular outcome. Therefore
if a party uses reasonable, or even its best endeavours but
cannot achieve the required result, it will be in breach of
contract. Liabilities arising out of such absolute contractual
obligations are unlikely to be covered by professional in-
demnity insurance.

“To Indemnify”/“Provide an Indemnity”

A party to a contract can agree to indemnify another by
promising to be responsible for any losses they may incur
and/or to pay any claims that may arise against them un-
der or in connection with the contract. Insurance companies
indemnify their policyholders when making compensation to
them for damage, loss or injury suffered.

“To Novate”/ “Novation”

Novation means replacing a party to a contact with a new
party. If a contract between A and B is novated to C, the
original contract is extinguished and is replaced by a new
contract between A and C. All three parties have to consent
in order for B’s rights and obligations to be transferred to C.
Novation is often used in design and build projects where
the consultants’ appointments will be novated from the
developer to the main contractor.

“Time is of the essence”

Stating that time is of the essence in a commercial contract
requires that relevant deadlines are strictly complied with.
The party relying on that clause can terminate the agree-
ment and, if appropriate, claim damages if the other party
fails to perform the obligation in accordance with the date
or time specified in the agreement.

“Limit of Liability”

A limit of liability clause permits contracting parties to re-
duce or eliminate the potential for damages should they be
held liable for loss or damage arising out of a breach of
contract. Such clauses often set a maximum sum for which
that party may be held liable and/or limit liability to certain
types of losses. Such clauses are subject to the test of rea-
sonableness set out in the Unfair Contract Terms Act 1977.

Liabilities arising from Checking or Reviewing
Third Party Designs and/or Information

Introduction

Geotechnical engineers are often commissioned to review
and check the reports and designs of others including de-
signs of investigations. In doing so they can find them-
selves liable or jointly liable for losses arising from any con-
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struction defects arising from the implementation of those
reports and designs. This document highlights some issues
which Members should be aware of when taking on such
commissions.

Definitions of “"Check” and “"Review”

How these words will be construed will depend upon the
context in which they are used and/or the proper construc-
tion of the contract/appointment in which they are being
used. No ‘one size fits all’ definition can be given.

It will always be necessary to understand what obligation
the consultant’s appointment imposes e.g. does it mean to
examine in detail or check the assumptions upon which a
design has been prepared, or merely to use reasonable skill
and care to ensure that an existing design can be inte-
grated with the consultant’s designs? There may be wider
issues such as whether the consultant is entitled to rely on
documents obtained by the original designer or to what
extent is the consultant required to reconsider steps al-
ready taken. Is the consultant obliged to verify any as-
sumptions made by the original designer?

Examples of scenarios where professional liability
may arise in respect of designs undertaken by a third
party

1. Taking over work on a project (i.e. where the original
designer has been dismissed).

The consultant’s appointment should make it clear as to
what extent the consultant is required to check work al-
ready completed (as stated above). If possible, liability
for work carried out by others should be excluded.

2. Relying on reports produced by others when preparing
geotechnical design.

3. Integrating third party design with your design.

In scenarios 2 and 3 the appointment should ideally
contain an express exclusion of any responsibility for
work carried out by others, as well as any liability for
their errors or omission in that work.

4. An ‘overview’ responsibility e.g. to review a design pro-
duced by a third party to ensure its compliance with the
Employer’s Requirements. This includes reviewing and/
/or checking the designs, calculations, reports, advice or
recommendations of a third party.

The appointment should specify the services to be pro-
vided unambiguously and accurately.

5. A quantitative check to validate a design produced by a
third party, which may be required on a ‘sampling’ basis
(i.e.: only checking an agreed percentage when there is
a repetitive nature to the calculations) or on a full check
basis. Such quantitative checks may extend to a full re-
design of the scheme using different methodologies/
/software than those used by the original design team in
order to validate the design by comparison.

Once again the precise scope of services must be speci-
fied unambiguously in the contract documents (see also
the '‘General Points’ at the end of this document.)

6. Internal audit process

This will not affect the apportionment of liability be-
tween designers but a strong audit process will help in
the defence of allegations of negligence. The process
should be robust enough to identify and correct issues.
In larger client organisations the requirements and
processes for reviews and checks are laid out in their
standards. Consultants’ own Quality Assurance systems

should also define their checking and reviewing proc-
esses.

Apportionment of liability between original designer
and “checker/reviewer”

In each case where errors in the original design have given
rise to loss, and that design was checked or reviewed by
another party, both the original designer and the checker/
/reviewer may be held responsible for the loss, depending
upon what obligations each of them owed, and to whom.

The apportionment of liability will depend on the facts of
each individual case. The court will first assess what ser-
vices were to be provided and whether the checker/review-
er carried out his/her services with reasonable skill and
care and/or to any higher standard of care required by their
contract. If it considers there has been a breach, the court
will assess whether the particular breach of duty in question
was causative of the loss, or any part of the loss com-
plained of. If the breaches by the designer and the checker/
/reviewer were causative of the same loss, generally the
court will not carry out a precise mathematical apportion-
ment in respect of the contribution of each but instead will
make a percentage assessment, taking into account all the
circumstances. The defendant primarily liable will bear the
brunt of the contribution and the other defendant will bear
the balance. If both breaches have been of equal efficacy,
then a 50/50 contribution will be ordered.

The process of how a court assesses the relative liabilities
of the parties is indicated in the case of Parkman Consulting
Engineers v _Cumbrian Industrials Ltd, Nukem Nuclear Ltd
(heard in February 2000). In that case Nukem were em-
ployed:

e to evaluate from the documents supplied to Nukem the
extent of the clean-up and containment problem within
the landfill tip, then to review the proposed scheme for
dealing with this problem (designed by Parkman) and
determine whether it fully addressed the problems that
were identified in those documents. In particular,
Nukem was to advise whether the scheme had a rea-
sonable chance of long term success in returning PCBs
to the tip and containing them there;

e to report back as a matter of urgency - in days not
weeks;

e to rely on documents supplied by Parkman; and
e not to retrace steps already taken.

It was accepted that these instructions required Nukem to
check the principles on which the design of the scheme was
based and whether Parkman had overlooked any funda-
mental principle in that design.

The judge found that Nukem breached its duties in a num-
ber of respects. It failed to consider a number of key as-
sumptions made by Parkman and to notice some weak-
nesses in the scheme design. In assessing liability, the
judge took into account the speed with which Nukem was
asked to work and the pressure they were under, the warn-
ings included in Nukem’s report (regarding the need for
careful supervision of contractors in relation to certain as-
pects of the work) and of the relatively limited information
provided to Nukem.

The final apportionment of the loss was as follows:
e Original designers 40%
e Contractor 50%

e Nukem 10%
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General Points

e The checking/reviewing services must be set out in
detail in writing, preferably in a signed appointment
document. What does the client want? What service
will be provided for the fee charged? What assump-
tions are to be made regarding reliance on documents
and information supplied? Ensure the limits of the ser-
vices and of the liability are fully described. The terms
‘review’, ‘check’, ‘overview’ are not sufficient in them-
selves to adequately specify what is required.

e Ensure that the scope of the services provided and
any assumptions made are clearly set out in the let-
ters, reports or documents produced as part of the
services. Be aware that you may need to verify those
assumptions before construction, as demonstrated the
Mirant Asia v_Ove Arup case, described in AGS LPA
36).

e Appropriate limitations of liability in the consultant’s
appointment should be considered. Professional ser-
vices fees for checker/reviewer roles are frequently
lower than the designer’s fees (with corresponding re-
duced timescales for given tasks). It is therefore en-
tirely appropriate to reject back-to-back terms & con-
ditions and, if possible, to limit liabilities to a multiplier
of the fee. A net contribution clause can provide addi-
tional protection (particularly when checking/review
tasks are undertaken on the basis of a narrow scope
of work or check/review philosophy). For more infor-
mation on limitations of liability, please refer to AGS
Client Guide- Limitations of Liability in Contracts for
Geotechnical Advice and Design 2012
(www.ags.org.uk/publications)

Client Guide to the use of Limitation of Liability
Clauses in Consultants’ Appointments

Introduction

When Clients appoint Consultants on a project they are
entitled to expect that the Consultant will undertake their
services to a particular standard of care. Further, if the
Consultant falls below the requisite standard in the provi-
sion of the services and this causes the Client to suffer a
loss, the Client may look to recover its losses from the Con-
sultant.

As a result, many Clients are suspicious of requests by
Consultants to cap or limit the level of their liability to the
Client through an express clause in the appointment docu-
ment. This Client Guide:

e clarifies some of the issues surrounding limit of liability
clauses ("LL clauses”);

e demonstrates that their inclusion in Consultants’ ap-
pointments is fair and reasonable: and

e explains why these clauses are not a cause of detriment
to a Client’s position.

The Requisite Standard of Care

At common law, Consultants owe their Clients a duty to
exercise reasonable skill and care in the provision of their
services. They do not usually have any fitness for purpose
obligations.

In most cases Consultants will seek to mirror this standard
of care in their contractual obligations to the Client (albeit
with confirmation that they have the expertise required for
the project in question). Therefore the appointment will
often include an express clause similar to the following,

"The Consultant shall exercise the skill, care and diligence
to be expected of a properly qualified consultant engineer
experienced in carrying out the work of a similar size, scope
and complexity to the project”.

One of the major reasons Consultants are very reluctant to
agree to a more onerous standard is because their Profes-
sional Indemnity (“PI”) insurance usually only indemnifies
them for claims arising from a failure to exercise reasonable
skill and care. For example, PI insurance will not respond to
a claim that the Consultant has breached a fitness for pur-
pose obligation.

Therefore, regardless of whether they are pursuing the
Consultant for breach of contract and/or negligence, a Cli-
ent will usually be alleging that the Consultant has failed by
act or omission to exercise reasonable skill and care. The
Consultant will then rely upon their PI insurance to respond
to the claim.

Limit of Liability ("LL") clauses

LL clauses are intended to ensure that Consultants do not
face unlimited financial exposure to claims by Clients. It is
both reasonable and appropriate to include them in ap-
pointments for the following reasons:

1. LL clauses can, and should, be set at a reasonable level,
which is reached through a consideration of a number of
factors. These include: the nature of the risks of the
project in question; the likely losses should things go
wrong; the Consultant’'s role on the project; the fees
charged for the Consultant’'s services; and the re-
sources available to the Consultant to meet any liability
to the Client.

For example, if a Consultant is appointed to undertake a
limited design role for a small fee even on a large pro-
ject, it would be disproportionate to expose that con-
sultant to unlimited liability. Agreeing a reasonable LL
clause, which considers all the factors referred to above
would be more appropriate.

2. LL clauses are regulated by statute and such clauses
must satisfy the test of reasonableness to be enforce-
able. In addition, Consultants can never exclude their li-
ability for death or personal injury resulting from their
negligence.

3. Even if a Client insists on unlimited liability in the ap-
pointment, in practice this is unlikely to be of any real
benefit to them. This is because, in reality, the amount
a Client can recover from a Consultant is often limited
to the level of indemnity provided by the Consultant’s PI
insurance. Many Consultants will simply not have the fi-
nancial resources to meet a claim above their PI insur-
ance. The Client’s only recourse would be to institute in-
solvency proceedings against the Consultant, with no
guarantee there will be sufficient assets on the winding
up to satisfy the balance of the losses. Consequently,
requiring the Consultant to accept unlimited liability
provides only an illusion of security.

4. It is not possible to obtain PI cover for unlimited liabil-
ity. In the event that a Client insists on a very high level
of liability the Consultant will seek to procure increased
PI insurance. If this is available the premium payable
will be significantly higher, and this cost will ultimately
have to be passed on to the Client in the form of in-
creased costs for the Consultant’s services.

5. Standard form appointments for Consultants commonly
either contain an express LL clause requiring a figure to
be agreed as discussed at paragraph (1) above, or cap-
ping liability at a multiple of the fees payable to the
Consultant (for example, the ACE Agreement 1:2009
Edition uses a multiplier of ten).
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Conclusion

For all these reasons, LL clauses are an appropriate con-
tractual mechanism for ensuring a reasonable allocation of
risk between Clients and Consultants. The AGS considers
that this balanced approach is vital to the health and long
term viability of the construction industry.

Association of Geotechnical and Geoenvironmental
Specialists

Forum Court, 83 Copers Cope Road, Beckenham, Kent BR3
1NR

Tel: 020 8658 8212 Fax 020 8663 0949 e-mail:
ags@ags.org.uk, www.ags.org.uk
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PAVEMENT AND
GEOTECHNICAL
ENGINEERING FOR
IRANSPORTATION

Pavement and Geotechnical En-
gineering for Transportation

Edited by B. Huang, B. Bowers,
G.-X. Mei, S.-H. Luo and Z.
Zhang

Geotechnical Practice
Publications (GPP) GPP 8

Selected papers from the First International Symposium on
Pavement and Geotechnical Engineering for Transportation
Infrastructure held in Nanchang, China, June 5-7, 2011.
Sponsored by the Nanchang Hangkong University and the
International Association of Chinese Infrastructure Profes-
sionals (IACIP) in cooperation with the Geo-Institute of
ASCE.

Pavement and Geotechnical Engineering for Transporta-
tion contains 20 papers that represent the latest develop-
ments in the application of soil, rock, and paving materials
to the study and application of geomechanics and transpor-
tation geotechnology.

Topics include pavement structure and subgrade prepara-
tion such as: the use of chemical additives and geogrid re-
inforcement; performance assessment of concrete and as-
phalt mixtures; mathematical models for the simulation of
geotechnical problems; and evaluation of soil types in rela-
tion to slope failure, consolidation, and embankment be-
havior.

This Geotechnical Practice Publication focuses on the appli-
cation of geomechanics in transportation and will be of in-
terest to both geotechnical engineers and transportation
professionals.

(ASCE, 2013)

Arctic Offshore Engineering

ARCTIC
ko s Andrew Palmer and Ken Croas-
A Praivrast dale
Wan Crossdals
There is an increasing need to con-
e e struct engineering structures in the
Arctic seas. The requirement is prin-
cipally generated by the oil and gas industry, because of
the substantial reserves that are known to exist offshore in
the Beaufort Sea, the Caspian Sea, the Barents Sea, the
Pacific Ocean off the coast of Sakhalin, the Canadian Arctic,
and almost certainly elsewhere. Structures have to with-
stand the severe environmental forces generated by sea

ice, a subject that is developing rapidly but is still far from
completely understood. Underwater pipelines have to be
safe against ice gouging and strudel scour, but also have to
be constructed safely and economically. The social and hu-
man environment has to be understood and respected.

This important book intentionally takes a broad view, and
vividly accounts for the many and often subtle interactions
between the different factors. It is illustrated by case stud-
ies of actual projects.

(World Scientific, December 2012)
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HAEKTPONIKA
NMEPIOAIKA
ME ANOIKTO
NEPIEXOMENO

To pEAOG TNG EEEEMM MauAog TupoAdyou pag evnuEPwOe yia
Ta NapakdTw NAEKTPOVIKA MEPIODIKA PE AVOIKTO MEPIEXOME-
vo:

Copernicus Publications
The Innovative Open Access Publisher

http://publications.copernicus.org/open access journals/o
en _access journals a z.html

Geotechpedia

http://www.geotechpedia.com/Home/Index

Caih ol L ey Te— Q

Your single point of reference for all your Geotechnical Inquiries

« 15 Seatnghgedia, o (eon Pt 08 s Daatnrhantal Eagmning. el w1

Fublications Saftware Equipment

1474 © 513 3 910
A

Latwat ey Pents Lot Entries

Natural Disasters

http://www.intechopen.com/books/natural-disasters

Emergency Management

http://www.intechopen.com/books/emergency-
management

[ [ r——

INTECH CE— o D
™ = = LA -

Emergency Management
—

Risk Management for the Future — Theory and Cases

http://www.intechopen.com/books/risk-management-for-
the-future-theory-and-cases

4 =

oI ARTITEN (e LR - ]

Risk Management for the Future - Theory and
Cases

Novel Approaches and Their Applications in Risk Assess-
ment

http://www.intechopen.com/books/novel-approaches-and-

their-applications-in-risk-assessment

Novel Approaches and Their Applications in Risk
Assessment
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@ International Society for Rock Mechanics

No. 23 - September 2013
http://www.isrm.net/adm/newsletter/ver html.php

?2id newsletter=89&ver=1#newsrelease
KukAo@opnoe To Teuxog 23 / ZenTéuPplog 2013 Tou News-
letter Tng International Society for Rock Mechanics. MNepie-
XOMeva:

e Dr. Eda Quadros elected as ISRM President for the term
2015-2019

e News Release of the Council Meeting at Wroklaw, Poland

e The second group of Fellows of the ISRM was inducted in
Wroclaw, Poland

e The 4th ISRM Online Lecture will be given by Prof. Edu-
ardo Alonso on 12 December 2013

e Dr. Samintha Perera won the 2014 Rocha Medal
e Eurock 2014 - Vigo, Spain: an update
e Hungary, Tunisia and Vietnam joined the ISRM

e ARMS8 2014 ISRM International Symposium, Sapporo,
Japan, 14-16 October 2014

e Don Banks passed away

e ISRM Rocha Medal 2015 - nominations to be received by
31 December 2013

e ISRM sponsored meetings

O3 D

vgen_.mmm

www.geoengineer.org

KukAo@popnoe To eopTacTikd TeUxog #104 Tou Newsletter
Tou Geoengineer.org (ZenTéuPBpiog 2013) Pe NOAAEG xpn-
OIMEC MANPOPOPIEC yia OAa Ta B£uaTta TNG YEWHNXAVIKAG.
YnevBupidetal 6T To Newsletter ekdideTal and Tov ouvAadeA-

PO Kai HENOG NG EEEErM AnuATeNn ZEKKO

(secretariat@geoengineer.org).

O3 D
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2 ]
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Cepmeembranss

Geotextiles & Geomembranes
www.geosyntheticssociety.org/journals.htm

KukAogpopnaoav ol Topol 39, 40 kal 41 (ZenTepBpiou, OKTw-
Bpiou kai NoeuBpiou 2013) Pe Ta NAPAKATW NEPIEXOMEVA:

SenteuBpiou 2013
Editorial Board/Aims & Scope

“Thermal conductivity of geosynthetics”, Rao Martand
Singh, Abdelmalek Bouazza, Pages 1-8

“Behaviour of a geogrid reinforced wall built with recycled
construction and demolition waste backfill on a collapsible
foundation”, Eder C.G. Santos, Ennio M. Palmeira, Richard
J. Bathurst, Pages 9-19

“The lateral displacement response of geogrid-reinforced
ballast under cyclic loading”, Buddhima Indraratna, Syed
Khaja Karimullah Hussaini, J.S. Vinod, Pages 20-29

“Performance evaluation of two silt fence geotextiles using
a tilting test-bed with simulated rainfall”, Ikiensinma Gogo-
Abite, Manoj Chopra, Pages 30-38

“Experimental and numerical investigation of the response
of geocell-reinforced walls to horizontal localized impact”,
Maxime Soudé, Bastien Chevalier, Michel Grédiac, Aurélie
Talon, Roland Gourvés, Pages 39-50

“Numerical analysis of geocell-reinforced retaining struc-
tures”, Rong-Her Chen, Chang-Ping Wu, Feng-Chi Huang,
Che-Wei Shen, Pages 51-62

“Laboratory investigation of GCL performance for covering
arsenic contaminated mine wastes”, R. Kerry Rowe, M.S.
Hosney, Pages 63-77

“An analytical model for arching in piled embankments”,
S.]J.M. van Eekelen, A. Bezuijen, A.F. van Tol, Pages 78-102

OkTwpBpiou 2013

“Permeation of two GCLs with an acidic metal-rich synthetic
leachate”, Francesco Mazzieri, Gemmina Di Emidio, Evelina
Fratalocchi, Marta Di Sante, Erio Pasqualini, Pages 1-11

“Physical modelling of nonwoven/nonwoven GCL shrinkage
under simulated field conditions”, R. Kerry Rowe, M.T.
Rayhani, W.A. Take, G. Siemens, R.W.I. Brachman, Pages
12-19
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“A data base, statistics and recommendations regarding
171 failed geosynthetic reinforced mechanically stabilized
earth (MSE) walls”, Robert M. Koerner, George R. Koerner,
Pages 20-27

“Evaluation of the effects of facing stiffness and toe resis-
tance on the behavior of GRS walls”, M. Ehrlich, S.H. Mir-
moradi, Pages 28-36

“Effect of underliner on geomembrane strains in heap leach
applications”, R. Kerry Rowe, R.W.I. Brachman, H. Irfan,
M.E. Smith, R. Thiel, Pages 37-47

“Analysis of soil-welded steel mesh reinforcement interface
interaction by pull-out tests”, S.H. Lajevardi, D. Dias, J.
Racinais, Pages 48-57

“Calculating local geomembrane indentation strains from
measured radial and vertical displacements”, R.W.IL.
Brachman, M.K. Eastman, Pages 58-68

“Buried high-density polyethylene pipe deflections at ele-
vated temperatures”, R.P. Krushelnitzky, R.W.I. Brachman,
Pages 69-77

NoeuBpiou 2013 (ot €EENIEN)

“Limit equilibrium analyses of geosynthetic-reinforced two-
tiered walls: Calibration from centrifuge tests”, Suliman
B.A. Mohamed, Kuo-Hsin Yang, Wen-Yi Hung, Pages 1-16

“Comparison of the adhesion and shear tensile strength of
needle-punched GCLs”, Belén M. Bacas, Elena Blanco-
Fernandez, Jorge Cafiizal, Pages 17-25

“Improved performance of soft clay foundations using stone
columns and geocell-sand mattress”, Sujit Kumar Dash,
Mukul Chandra Bora, Pages 26-35.

MNpooBaon YEow TIG I0TOOEAIDAG:
http://www.sciencedirect.com/science/journal/02661144
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EKTEAEZTIKH ENITPONH EEEENM (2012 - 2015)

Mpoedpog

A’ AVTINpoedpog

B’ AvTinpoedpog

levikog Mpappareag :

Tapiag

AvanAnpwTng Tapia :

'Epopog

MéAN

AvanAnpwparika

Xpnotog TEATSANIPOS, Ap. MoAITIKOG Mnxavikdg, MANTAIA SYMBOYAOI MHXANIKOI E.M.E.
president@hssmge.gr, editor@hssmge.gr, ctsatsanifos@pangaea.gr

Mavayiwtng BETTAZ, MoAITIKOG Mnxavikog, OMINOZ TEXNIKQN MEAETQN A.E.
otmate@otenet.gr

MixaAng NMAXAKHZ, MoAITIKOG Mnxavikog
mpax46@otenet.gr

Mapiva MANTAZIAOQY, Ap. MoAimikdg Mnxavikdg, AvanAnpwTpia Kaényntpia E.M.M.
secretary@hssmge.gr, mpanta@central.ntua.gr

MavwAng BOYZAPAS, MoAITIKOG MNXavikog
e.vouzaras@gmail.com

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

Mwpyog MMNEAOKAS, Ap. MoAITIkog Mnxavikdg, Kévrpo Aopikwv Epeuvmv kal MpoTunwv AEH
gbelokas@gmail.com, gbelokas@central.ntua.gr

Avdpéag ANAINQZTOMOYAOZ, Ap. MoAITIKOG Mnxavikog, OpdTIiHog KaBnyntng EMM
aanagn@central.ntua.grn

MixaAng KABBAAAS, Ap. MoAITKOG Mnxavikog, AvanAnpwtng Kaényntng EMN
kavvadas@central.ntua.gr

MEAR Xprotog ANATNQSTOMOYAOS, Ap. MoAITikog Mnxavikdg, Kadnyntng MoAuTexvikng ZxoAng AMO

anag@civil.auth.gr, canagnostopoulos778@gmail.com
>nupog KABOYNIAHZ, Ap. MoAITikog Mnxavikdg, EAA®OS SYMBOYAOI MHXANIKOI A.E.
scavounidis@edafos.gr
AnunTpng KOYMOYAOZ, Ap. MoAITikog Mnxavikdg, KASTQP E.M.E.
coumoulos@castorltd.gr
MixdAng MMAPAANHZ, MoAITikdg Mnxavikdg, EAA®OS SYMBOYAOI MHXANIKOI A.E.
mbardanis@edafos.gr, lab@edafos.gr

EEEEIM

Topéag FrEWTEXVIKAG TnA. 210.7723434

2XOAH MOAITIKQN MHXANIKQN Tor. 210.7723428

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

MoAuTtexveiounoAn Zwypagpou geotech@central.ntua.gr

15780 ZQrPA®0OY

IotooeAida www.hssmge.org (und KaTaokeun)

«TA NEA THX EEEEMM» Ekd0TNG: XproTog Toatoavipog, TnA. 210.6929484, ToT. 210.6928137, nA-31. pangaea@otenet.gr,

ctsatsanifos@pangaea.gr, editor@hssmge.gr

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