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EAAHNIKH ENIZTHMONIKH ETAIPEIA EAA®OMHXANIKHZ

Eni Tou «niegTnpiou»:

EvekpiOn anod 1o MNpwTtodikeio ABNVOV n
Tpononoinon Tou KaraoTtaoTikoU TnG EE-
EEO®, n onoia apopd oTo 0vopd, Nou nAéE-
ov vivetai «<EAAHNIKH EMNIZTHMONIKH
ETAIPEIA EAA®OMHXANIKHZ KAI lEQ-
TEXNIKHZ MHXANIKHZ>» kai oTov TpOono
JIESaymynG TmV apxaipecIi®OV yid ThV d-
vadeifn Twv HeEA®V TNG EKTEAEOTIKAG KAl
TnG EEeAeykTikng EmiTponng (SuvaroTnra
TaXUSPOHIKAG anooToAnNG wn@odeATiou).
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Avaokonnon Neyovotwv FewTeXVIKOU
Ev3lapépovTog

Huepida
«<EQapHOYyEG FEmOUVOETIKDV YAIK®DV»

Ta nAaiola Twv dpactnpioThTwWV Tng Eidikhg Eni-
oTnUoVIkAG Edagounxavikng Kalr OgheAIOOswY Tou
TEE, ouvdiopyavwBnke and 1o TEE kal Tnv EAAnvI-
kf Etaipeia FewouvOeTikwv YAIkwv (HGS) nuepida

Zelida 1



Me Béua «lrewTexvikéG Eqapuoyéc MewouvOEeTI-
KoV YAIk@v>» Tnv NeunTtn 11 Iavouapiou 2007 oto
Epnopikd kal Blopnxaviko EnigeAnTrpio ABnvwv pe
€EQIpeTIKA peyaAn emituxia T600 and NAEUpAcg Cup-
METOXNC 600 Kal and NAEUPAG NAPOUGCIACEWY.

SKonog Tng nuepidag ATav n:

a. Evnuépwon yia Toug d1apopous TUNOUG YEWOUV-
BeTikwV UAIKwV nou diaTiBevTal onpepa kai ol
TOMEIC EQApPUOYNC TOUG.

B. AvadeiEn TWV TOMEWV YEWTEXVIKOU €vIIaPEPOV-
TOG, OTOUG OMO0IOUG £XOUV EQAPHOYN TA YEWCUV-
OETIKA UAIKA.

Y. Evnuépwon Twv OUuvadéA@wv MPEAETNTOV Kal
KATAOKEUAOTWV TOAITIKOV MnXavikwv OXETIKA
ME Of€paTta oxedlaopolU Kal KATAOKEUAOTIKAG
NPAKTIKAG TWV YEWOUVOETIKOV UAIK®V.

KaTa tnv diapkeia TnG npwivig ouvedpiag TnG nue-
pidag napouciAcTNKav YEVIKEG €ICNYAOCEIC YIA TIG
YEWTEXVIKEG EPAPHOYEG TWV YEWOUVOETIKWV UAI-
K®OV, EV® KATA TNV aAnoysupdaTivh ouvedpia €yive
napouciacn MEPINTWOEWV ano Tnv npagn (oxedia-
OMO KAl KATAOKEUAOTIKI NPAKTIKM).

EAAHNIKH ENITPOMH IHPAITON KAI YIOTEION EPTON
EAAHNIKOZ MOAYTEXNIKOXI IYAAOIOX

Niga
* EjcArypaves

Mzdofio1
. Mnxavikns

Aravoiinsg
Znpayyav

Huepida
«NéEeg EEeMiypéveg MEB0DOI MNXavikng
Aiavoigng Inpayywv>»
tunnelling.metal.ntua.gr/gts

H nuepida diopyavwBnke anod koivol and tnv EidIknA
EnioTnuovikr EmiTponn Edagopnxavikng & Oegue-
Mwoegwv Tou TEE, Tnv EAAnvIKA Enitponn =npdy-
ywv kal Ynoyeiwv Epywv kai Tov EAAnvikd MoAuTe-
XVIKO SUAANOYO Kal npayuaTtonoindnke Tnv Neyntn 1
®eBpouapiou 2007 oto Eunopikd kai Biopnxaviko
EnipeAnTnpio ABnvav e €€alpeTIkKG HEYAAn eniTuxia
TOOO ano NAEUPAC CUPHETOXNG 000 Kal and NAEUPAg
NnapoucIGoEwV.

SKOMoOg TNG NUEPIdAc nNTav n evnuepwaon yia diago-
pouc TUMOUG MNXavnuatwv JIAavoiEng onpayywy,
TWV MNPOTEPNHUATWYV Kal TWV MEIOVEKTAMATWV TOUC.
Eniong, n avadeign Tou pOAOU TWV YEWAOYIKOV —
YEWTEXVIKOV OUVONK®WV 0TV KATaAAnAn miioyn
Tou TUMOU MNXavikng O1avoiEng Twv onpdayywv.
TéNog, n napadsiyparikn spapuoyn d1a@opwv TU-
nwvV HNXavnuatwv Jd1avoiEng onpdyywv ano Tov
AlgBvn kal Tov EAANVIKO Xwpo.

H OpyavwTikf EmiTponn ouvioTaTto anod ta péAn TwvV

Eidikn EmioTnuovikn Enmitponn Edagounxavikng &
OcueAiwoswyv EMI: Angoou Mapia, MkAaBda Mewpyi-
0, ApétTa Iwavva, KotTa Nikodwpa, Koupoulo An-
unTpIio, MuyddAn XapdAauno, NTtouvia Tewpyio,
Nanadnuntpiou AxiIAA€a, MAaTth ABavacio, T{pita
AvTionn, Tpiyka ZTuAiavr), ®ikipn Iwavvn, Wappo-
nouAo Mpddpopo,

AioiknTikoU SupBoudiou EAAnvikng Emitponng >n-
payywv kai Ynoyeiwv Epywv: Tewpyiou AnunTpio,
KaliAn NikoAao, Mnakoyiavvn Iwavvn, Avaoraco-
nouAo KwvoTavTivo,

EAAnvikoU lMoAuTexvikoU 3ZUAAdyou: Matpakidn I-
wavvn, OikovouonouAo Iwavvn, MNanacnupou Znu-
po, Tolapndo Fewpyio.

Katd Tnv didpkeia Tng nuepidag napoucidornkav
YEVIKEG €I0NYNOEIC €ni Tou B€PaTog TNG Mnxavikng
AlGvoIgng Znpayywv, onwg:

Eioaywyn orn pnxavonoinuevn didvoién onpdyywv,
ano tov Iwavvn OikovouonouAo, Kabnyntr EMM

TBM Full face driving — Recent innovations, ano Tov
Siegmund Babendererde, Dr.-Ing. E.h.

FewAoyikoi nepiopiouol Kal yewTexvikad Beuara orn
unxavikn diavoién onpayywv: IdiaiTepa onuavtika
nepioTarika, anoé Tov auAo Mapivo, Kabnyntn
EMN

Application of foam in expanding TBM capabilities,
ano Tov Ulrich Maidl, Dr Ing.

TBM Design considerations: Selection of Earth
Pressure Balance or Slurry Pressure Balance Tunnel
Boring Machines, and Tov Rick Lovat, P. Eng.

Double shield TBMs, and Tov Remo Grandori, Ing.

Activity of ITA Work Group 14 on Mechanized Tun-
nelling, and Tov Katsuji Fukumoto, ZuvTovioTh Tng
Opadag Epyaciac WG14 tng ITA

KaBwg Kal NapousIAcelC EpapUoywy anod €pya ornv
EAAGda:

Aidvoi&n onpdyywv lkiwvac & Knp@ewg, ano Tov
NéTpo Aapnpivako, MeTaAAeloAoyo Mnxavikd kai
MNaUAo Mapivo, KaB. EMN

Snpayya anoxeTeUTIKOU IKTUOU @ggoalovikng, and
Tov MeTpo Aaunpivako, MetaAAeioAdyo Mnxavikod

H Znpayya Eunvou - Modpvou, and Tov lwdvvn
Mnakoylavvn, MeraAAeioAdyo Mnxavikd kai Anun-
Tpn NikoAdou, MoAITIkO Mnxavikod

Aidvoi&n Tn¢ onpayyac npooaywyng Meooxwpag e
unxavn oAouUETwWNoOU Konng neTpwudtwv (TBM) -
TeXVIKOYEWAOYIKEG 101aITEPOTNTEG, and Tov Niko
KagiAn, Ap Texvikd TewAdyo kai . ©avonoulo,
MoAITIkd Mnxaviko

lpoo@areg uneipiec ano Tn pnxavikn diavoi&én on-
payywv oro METPO T1n¢ AGHNAZ, and Tov Niko
MnoUoouAa, MMpoioTapevo FEWTEXVIKOV MEAETOV
A.M.
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Mpooexeic EnioTnHoVvikéG EKONA®MOEIG

20 Ianwvo-EAANVIkO Zupnoocio
AVTIOEIOHIKOG ZXeS1a0H0G, MapaTiipnon
SupnepiIPpopag, kai AvaBaduion OeHeAIOCEWV
3-4 AnpiAiou, 2007

Tokuo, Ianwvia
www.civil.tohoku-
oshida/2IGW/index.html

akuin.ac.j

To oupnooio dlopyavwveTal and To TUAKA SEIOHIKAG
Mnxavikng Tou ZUAAOyou MoAITIK@V Mnxavikov TngG
Ianwviag kal To EAANVIKO TuAua AVTICEIOHIKAG Mn-
xavikng (ETAM) oe ouvepyacia pe Tnv Japanese
Geotechnical Society kal Tnv Japan Association for
Earthquake Engineering.

2710 Zupndoio Ba doBei €upaocn o= NApPOUCIACEIS,
oulnTAOEIC Kal avTaAAayr anoWewyv os B€uarta avTi-
oelopikoU oxedlaopol, napatnpnong TnG CUMNEPI-
Popag kai avapadpiong BePeAIOOEwWY, oUCTNNATWY
avTioTnPIENG, KAl UMOYEIWV KATAOKEUWV. XTa BEpa-
Ta Tou Supnoaciou nepiAapBavovTai:

- BAGBeg BepeAIOEWY KAl CUOTNPATWY AVTIOTAPI-
ENG og NpOoPATOUG TEIOHOUG

- AVTIOEIOHIKOG 0XEDIA0NOG NACOAAWY, EMNIPAvEl-
aKWV Kal EYKIBWTIOPEVWY BEPENIVTEWY

- AVTIOSIONIKOG 0XE31a0NOC OUOTAPATWY avTIoTh-
PIENG

- AVTIOEIONIKOC OXEQIQOUOC UNOYEIWV KATAOKEUWYV

- Avapdaluion kal ENIOKEUN UPIOTAPEVWVY BEPENI®-
oWV

Enikoivwvia: KaB. I. Tkalérag, TnA. 210.7723747,
gazetas@ath.forthnet.gr

3" Symposium on Construction
Processes in Geotechnical Engineering

To ouvédpio Ba diggaxdbr oTic 19 kai 20 AnpiAiou
2007 oT1o Aovdivo kal dlopyavwveral anod To
Geotechnical Engineering Research Centre Tou City
University.

Mitigating the effects of geotechnical construction
increasingly requires the development and imple-
mentation of innovative construction techniques
and processes. The Symposium provides an oppor-
tunity to discuss, present and debate many of the
different construction processes that are being
used in Europe today. Discussion will focus particu-
larly on differences in the procedures used across
Europe.

Discussion will address recent developments and
innovative solutions related to:

Ground improvement

Grouting

Groundwater control

Ground monitoring

Ground movement control
Nailing, anchoring, reinforcing
Deep foundations

Tunnels and retained excavations

MAnpogopicg ano: Dr Andrew McNamara, Email:
cpige@city.ac.uk, Tel: +44 (0)20 7040 8149 Fax:
+44 (0)20 7040 8832.

MNationa! Center far
U Seismic Risk Reduc tion

International Symposium on
Seismic Risk Reduction
JICA Technical Cooperation Project in Romania

26-27 April 2007
Bucharest, Romanian Academy

cnrrs.utcb.ro//issrr2007/issrr2007.html

In the 5th year of the Japan International Coopera-
tion Agency (JICA) Technical Cooperation Project
with Romania entitled “Seismic risk reduction for
buildings and structures”, the implementing agency
in Romania - National Center for Seismic Risk Re-
duction (NCSRR) - is inviting you to participate in
the International Symposium on Seismic Risk Re-
duction, to be held in Bucharest, 26-27 April 2007,
at the Romanian Academy Library.

The Symposium will be organized with the support
of JICA, Ministry of Transports, Constructions and
Tourism of Romania (MTCT), Romanian Academy -
Geonomical Sciences Department, and with the
participation of the partner institutions of NCSRR
within JICA Project: Technical University of Civil
Engineering Bucharest (UTCB), Building Research
Institute (BRI), Tsukuba, Japan, National Institute
for Land, Infrastructure and management (NILIM),
Tsukuba, Japan, and National Building Research
Institute (INCERC).

Seismic risk reduction is a key issue in Romania,
not only in the professional environment, but also
at governmental level. The JICA project in Romania
represents an important achievement of Japan-
Romanian cooperation, and it is believed that it will
significantly contribute to the development of
earthquake engineering in Romania.

The Symposium will gather specialists from re-
search, education and industry. The first day will
be devoted to the presentation of the results of
JICA project, and the second day will contain pres-
entations from contributors. In both days keynote
lectures will be given by leading specialists from
Japan and Europe on subjects like ground motion,
soil-structure interaction, seismic evaluation and
seismic rehabilitation, seismic knowledge dissemi-
nation, etc.

MNepioodTepeg NAnpogopieg and TNV ypaypaTteia Tou
oupnoaciou, E-mail: issrr2007 @utcb.ro
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9-10MAY/PRAGUE CZECH REPUBLE
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ITA-AITES WORLD TUNNEL CONGRESS 2007
“UNDERGROUND SPACE -
THE 4™ DIMENSION OF METROPOLISES”
and the 33 ITA-AITES GENERAL ASSEMBLY
www.wtc2007.org

To ouvédpio Ba diggaxdn otnv Mpdya Tng Toeyiag,
To diaoTnpa 5 — 10 Maiou 2007 pe Tnv diopydvwon
TnGg Czech Tunnelling Committee ITA-AITES kai pe
TNV Napakdatw Osuatoloyia:

e Underground city design, planning of under-
ground constructions

e Geotechnical survey and improvement of ground
mass

e Research, development and design of under-
ground constructions in built-up areas

e Urban tunnelling and its monitoring: conven-
tional and mechanized tunnelling

e Underground constructions executed from sur-
face in built-up areas

e Concrete in underground construction

e Distribution and management of risks and acci-
dents during tunnelling.

e Tunnel equipment: fire and operational safety

e Historical underground constructions; mainte-
nance and reconstruction of underground con-
structions

MAnpo@opieg and Tnv ypauuaTeia Tou cuvedpiou:

Secretariat of the WTC 2007 Organizing Committee

METROPROIJEKT Praha a.s.

I. P. Pavlova 2

120 00 Praha 2

Czech Republic

TnA. +42.0 296 337 171

Kiv. +42.0 723 885 649

ToT. +42.0 296 337 179

HA.AI. office-wtc2007@metroprojekt.cz
ita-aites@metrostav.cz

IoToogAida www.wtc2007.0rg

4 International Conference on Earthquake
Geotechnical Engineering
www.4icege.org

To ouvedpio Ba npaypartonoin®r atnv G©scoalovikn
To diaoTnua 25 - 28 Iouviou 2007 pe Tnv diopyda-
vwon Tng Technical Committee TC4 Earthquake
Geotechnical Engineering and Associated Problems
Tng ISSMGE, Tou Epyaortnpiou Edagounxavikng,
OepeNIWOEWV Kal FEWTEXVIKNAG ZEICUIKNG MNXaVIKig
Tou TuAMaTog MoAImk®V Mnxavikwv Tou ApioToTe-
Agiou MavenioTnpiou ©goocalovikng kai TnG EAANnvi-
KAG EmioTnuovikng ETtaipeiag Edagounxavikng Kai

Oepediwoswyv. H BepaTtoloyia Tou ouvedpiou Exel
wg €ENG:

Soil dynamics: Field and Laboratory testing
Soil-site characterisation and dynamic soil
modelling

3. Analytical and numerical methods

4. Seismic hazard and strong ground motion
5. Site effects and microzonation
6

7
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Soil-structure interaction
Soil liquefaction and liquefaction countermea-
sures

8. Slopes, embankments, dams and waste fills

9. Earth-retaining and waterfront structures

10. Surface and deep foundations

11. Underground structures

12. Lifeline earthquake engineering

13. Vulnerability assessment of geotechnical struc-
tures

14. Seismic performance and vulnerability of
monuments and historical centres related to
geotechnical engineering

15. Blasting and other artificially made dynamic
loading

16. Performance based design

17. Active and passive control of response related
to geotechnical engineering

18. Codes, policy issues, insurance and standard of
practice

19. Case histories, observation and lessons from
recent and past earthquakes

MapaAAnAa pe To cuvedpio Ba diopyavwBouv work-
shops pe Ta napakaTw Bépara:

1. Large Scale Facilities, Geotechnical Strong Mo-
tion Arrays and Experimental Sites.

2. Geotechnical Earthquake Engineering Related
to Monuments and Historical Centres.

3. Recent Advances in Codes (round table discus-
sion).

MNepioodTEPEG NANpoQoOpisg and Tnv ka AvacTacia
Apyupoudn (ApioToTeAelo lMavenioTipio ©sooalo-
vikng, Tax. Oup. 450, Osooalovikn, T.K. 54124, nA
d1. anastarg@civil.auth.gr, TnA. / ToT. 2310.995842
kar ano tnv Symvoli (Iwavvou Toalouyidn 16-20,
®eooalovikn, T.K. 542 48, TnA. 2310. 433099, TOT.
2310.433599, nA.d1. symvoli@symvoli.com.gr.

Ma nAnpoQopieg OXeTIKA HE TNV UNOBOAN NEPIANYE-
WV Kal apBpwv E€NIKOIVWVACTE WE TNV YpauudTeia
Tou ouvedpiou oTnv NA.OI. secretariat@4icege.org.

OF THE INTERNATIONAL SOCIETY FOR ROCK MECHANICS

www.isrm2007.org

To ouvedpio dlopyavwveral and Tnv MopToyaAikn
EBvikn EniTponn Tng ISRM kai 6a dig§axbn orto CCL
- Lisbon Congress Centre oto “Park of Junqueira”
NG AilcaBwvag, MopToyaAia, and Tig 9 pexpl Tig 13
IouAiou 2007.
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Session Themes

T1 - Rock Engineering and Environmental Issues

T2 - The Path from Characterization to Modelling

T3 - Slopes, Foundations and Open Pit Mining

T4 - Tunnel, Caverns and Underground Mining

T5 - Earthquake Engineering and Rock Dynamics

T6 - Petroleum Engineering and Hydrocarbon Stor-
age

T7 - Safety Evaluation and Risk Management

Specialized Sessions

e S01 - Rockfall - Mechanism and Hazard As-
sessment

e S02 - Rock Mechanics Data: Representation and
Standardisation

e S03 - Innovations in Underground Construction

e S04 - Application of Geophysics to Rock Engi-
neering

e SO05 - Maintenance and Repair of Underground

Structures

S06 - Mine Closure

S07 - Mining

S08 - Rock Blasting Induced Vibrations

S09 - 3D Laser Scanning Applied to Geotechni-

cal Problems

e S10 - Underground Waste Disposal: Progress
and Challenges

International Workshops

Workshop 1
Underground Works under Special Conditions
(Madrid, Spain)

Workshop 2
2nd Workshop on Volcanic Rocks (Ponta
Delgada, Azores, Portugal)

Workshop 3

Preservation of Natural Stone and Rock
Weathering

(Madrid, Spain)

Short Courses

Course A
Numerical Simulation of Underground Con-
struction - New Trends and Developments

Course B
Geomechanical Parameter Evaluation in Rock
Engineering Practice

Course C
Block Theory and Its Applications for Surficial
and Underground Rock Excavations

MepIooOTEPEG NANPOPOpPIEC and Tnv ypauuareia
Tou ouvedpiou:

11" ISRM CONGRESS

SOCIEDADE PORTUGUESA DE GEOTECNIA
LNEC - Av. do Brasil, 101

1700-066 Lisboa, PORTUGAL

Phone: + 351 21 844 33419

Fax: + 351 21 844 30 21

Email: isrm2007@Inec.pt
http://www.isrm2007.org

Annual Conference

Dam Safety 2007
www.damsafety.org

To ouvédplo dlopyavwveTal and Tnv Association of
State Dam Safety Officials kai 6a diexaxérn oTo
Austin, Texas, USA, Tnv Kuplakn 9 Zenteufpiou
2007.

ASDSO invites all persons interested in the safety
of dams to submit abstracts of papers to be con-
sidered for presentation at the ASDSO 24" Annual
Conference. Engineers, geologists, hydrologists,
dam owners, state, local or federal officials, indus-
try representatives and others working in the field
of dam safety are invited to share their experi-
ences.

Suggested Topics

Dam Failures & Incidents

e Failure forensics

e Failure hydraulics (breach and downstream rout-
ing modelling)

e Effectiveness of emergency action programs
Hydrology & Hydraulics

e Risk analysis/assessment

e PMF/PMP

e Hydraulic modelling and spillway capacity
evaluations

Geotechnical Issues

Pipes and penetration issues
Overtopping protection

Grouting and rock anchors

Slope stability analyses and design
Seismic evaluations and designs
Seepage and seepage control
Instrumentation and monitoring

Emergency Preparedness

Emergency operations and actions
Flood warning systems
Emergency Action Plans
Inundation mapping applications
Disaster mitigation

New Dam and Dam Rehabilitation Design

¢ Unique design challenges
e Innovative design

Dam Inspections

Outlet works, gates and appurtenant works
Dam owner experiences and solutions
Inspection techniques

Underwater and confined space techniques

Removal of Dams & Environmental Issues

e Hydraulic issues of dam removal
e Fish passage
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e Innovative removal techniques
e Environmental effects of dam removals
e Economic and societal issues of dam removals

Dam Safety Regulatory Programs

State and Federal programs

Public awareness, relations and outreach
Programs in other countries

Staff and program management lessons
Public verses private inspections

Low Head Dam Hydraulics and Public Safety

e Remediation methods

e Low head dam hydraulics

e Reducing, preventing or eliminating safety prob-
lems

Owner Issues

Hazard creep and downstream development
Lake management issues

Operation of dams

Public safety at dams

Ownership responsibilities, liabilities and insur-
ance

Upstream and downstream owners rights issues
e Rehabilitation funding issues

Dam Construction

e Contractor experiences

e Case studies

e Innovative construction techniques
e Underwater operations

General Information or Student Presentations

e Student capstone projects related to design and
analysis

e Current technical research and new applications

e Model testing

Security at Dams

Lessons learned

Vulnerability assessments

Security Inspections

Upgrading security and integrating security is-
sues into EAPs.

e o o o

MAnpogopicg and: CONFERENCE COORDINATOR
Susan Sorrell, ASDSO, 450 Old Vine St, Lexington,
KY 40507 Texas, USA, sasorrell@damsafety.org.

ASSOCIATED RESERRTH CENTERS
FOR UREAN UNDERGROUND SPACE

ESSOCIATION DES CENTRES DE RECHERCHE
SUR L" UTILIZATION DRBAINE DU SOUS-S0L

11th ACUUS Conference "Underground Space:
Expanding the Frontiers"
www.acuus2007.ntua.gr

To ouvédplo Ba dieEaxbn 1o diaoTnua 10 — 13 Ze-
nTepBpiou 2007 oTnv ABrva pe Tnv dlopydavwaon Tng
ACUUS (Associated Research Centers for Urban
Underground Space) kai Tou EpyaoTtnpiou MeTaA-
AeuTikng and MepiBalAovTiknG TexvoAoyiag Tng
Zx0ANG MeTaAAeloAoywv kal MetaAAoupywv Mnya-
VIK®V Tou EBvikoU MeTooBiou MoAuTexveiou kai Pe
TNV Napakdtw BepaTtoAoyia:

e Underground space utilization

e Environmental aspects of underground devel-
opment

Risk assessment and rock engineering
Underground projects
Economics of underground development

Legislation and proprietary rights of under-
ground space

e Aesthetics and architectural planning of under-
ground environments

e Public acceptance of urban underground devel-
opment

e Visualization of underground environments
e Future challenges in underground development

NAnpo@opieg and Tnv ypaupaTeia Tou guvedpiou:

ABavaoiog Maupikog

Hpwwv MoAuTexveiou 9, 15780 ZQIrPA®OY
TnA. 210.7722190

Tot. 210.7722156

IoTooeAida : http://www.acuus2007.ntua.gr/
HA.Al. contact@acuus2007.ntua.gr

“EURO:TUN 2007

. omp ”L :unal.!\fl'g_th/m:ls in Tunnelling

Euro: Tun 2007
Computational Methods in Tunnelling
eurotun.tuwien.ac.at

To ouvedplo Ba dieEaxbn To diaoTnua 17 - 19 Se-
nTepBpiou 2007 otnv Biévvn pe Tnv dlopydavwon
Tou Vienna University of Technology kalr pe Tnv
napakdaTtw BepaTtoAoyia:

e Spatial and temporal discretisation strategies for
realistic and efficient numerical analyses in un-
derground engineering

e Advanced in viscid as well as time-dependent,
multi-phase and multi-scale constitutive models
for materials used for the support and for soils
and jointed, swelling or squeezing rocks

e Methods for prediction of tunnel face stability
Simulation models for shield tunnelling

New developments in boundary and hybrid
methods

Procedures for parameter identification

Soft computing, visualisation, data mining, and
expert systems in tunnelling

e Sensitivity analysis, back analysis
MNMAnpo@opiec anod Toug:

Mondial Congress & Events

Operngasse 20b, A-1040 Vienna, Austria
TnA. +43 (1) 588 04 0

ToT. +43 (1) 588 04 185

HA.Al. info@mondial.at

Martina POLL (Secretary General)

Vienna University of Technology

Institute for Mechanics of Materials and Structures
Karlsplatz 13, A-1040 Vienna, Austria

TnA. +43 (1) 588 01-20211

ToT. +43 (1) 588 01-20297, 20299

HA.AI. office@eurotun.tuwien.ac.at

IoTooeAida http://eurotun.tuwien.ac.at/

TA NEA THZ EEEEO — Ap. 7 - ®EBPOYAPIOZ 2007




INTERNATIONAL SYMPOSIUM ON

STUDIES ON HISTORICAL HERITAGE

17 - 21 Sepremiber 2007 Antalya, Tuskey

www.ta-mir.org

To ouvédpio dlopyavwveral and 1o YILDIZ TECHNI-
CAL UNIVERSITY RESEARCH CENTER for PRESER-
VATION of HISTORICAL HERITAGE otnv Antalya,
Toupkia, anod Tig 17 €wg Tig 21 ZenTepPpiou 2007.
Ta B¢parta Tou cuvedpiou nepiAapBavouv:

A - Historical Aspects

B - Architectural Aspects

C - Archaeological Aspects

D - Information System - Documentation

E - Evaluation - Experimental Methods and Tests

F - Structural Behavior - Static, Dynamic

G - Numerical Analysis

H - Intervention, Restoration and Prevention Tech-
niques

I - Preservation in Museum Exhibitions and Storage
Areas

J - Environmental Aspects

K- Planning the Future of Historic Urban Areas

L - Heritage Management

M - Case Studies

MAnpo@opiec ano: F. Akdz, Yildiz Technical Univer-
sity, Research Center for Preservation of Historical
Heritage, 34349 Yildiz, Istanbul, Turkey, Tel : + 90
212 2612004, Fax : + 90 212 2585140, e-mail :
shh07@yildiz.edu.tr.

XIV European Conference on Soil Mechanics
and Geotechnical Engineering
www.ecsmge2007.org

To ouvedpio Ba die€axdn atnv Madpitn, Ionavia To
digoTtnua 24 - 27 SentepPpiou 2007 kai dlopyavw-
VvETal and Tnv Spanish Society for Soil Mechanics
and Geotechnical Engineering. To ouvédpio E£xel
oav Yeviko Bépa «Geotechnical Engineering in Ur-
ban Environments» kal n sni pepoucg BspartoAoyia
TOU €X&l WG €ENG:

1. Foundation in urban areas. Codes and stan-
dards
1.1. Implementation of Eurocodes (EC-7 and
EC-8)
1.2. Proactive foundation design. Observational
method
1.3. Foundation incidents and failures
2. Deep excavations and slopes
2.1. Effect of open excavations on nearby
structures and facilities
2. Dealing with groundwater
3. Permanent protection of slopes against
erosion. Rivers and shorelines
3. Underground works
3.1. Use of underground space
3.2. Ground deformations associated with ur-
ban tunnelling

2.
2.

3.3. Innovative tunnelling construction meth-
ods
4. Rehabilitation of buildings and infrastructures
4.1. Allowable movements of old and modern
structures
4.2. Underpinning of existing foundations. Case
histories
4.3 Preserving cities and monuments
5. Ground improvement
5.1. Settlement compensation by grouting
5.2. Static and dynamic methods for soil im-
provement
5.3. Soil reinforcement
6. Site investigation and mapping
6.1. New techniques for site investigation in
urban areas
6.2. Mapping and geotechnical data manage-
ment
6.3. Site investigations in harbour and shore-
line environment

7th International Symposium on
Field Measurements in Geomechanics

www.fmgm.org

To oupnooio 6a diegaxOr otnv Boston, HMA To dia-
oTnua 24 - 27 SenteuBpiou 2007 kal dlopyavwve-
Tar and 1o Geo-Institute Tng American Society of
Civil Engineers. AvTIKeigeEVO TOU cupnogiou gival n
napouaciacn YEWTEXVIKWV, JOoPNTIKWV, MePIBAAlo-
VTIKOV KAl YEWQUOIK®OV HEBOdWV evopydvwaong Kal
€QPApUOYWV Yid TNV napakoAouBnon Tng oupnepi-
(POPAC KATAOKEUWV.

Theme 1: Case Studies. The role of field per-
formance measurements in problem solving, re-
search, safety assessment, risk assessment or im-
proving the design of civil engineering structures
and works.

e Case histories and monitoring applications
e Instrumentation for innovating design
e Instrumentation and geo-hazards

Theme 2: State-of-the-Art and Future Trends.
The latest in measurement technology, equipment,
communication methods, data management and
interpretation, and visions for future development.

e Geotechnical, structural, geodetic, environ-
mental and geophysical instrumentation meth-
ods and equipment

Real-time monitoring

Remote monitoring, wireless systems

Early warning systems

Data acquisition systems

Databases and data management systems
Analysis and presentation software
Performance, cost and reliability data
Capabilities and limitations

Future trends and needs

Emerging new technologies

Fiber optic sensors

Internet applications

Global Positioning Satellite Systems (GPS)
Automated Total Stations

Problems and pitfalls

Avoiding electromagnetic interference (EMI)
Protecting equipment against damage during
electrical storms
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¢ Dynamic measurements

Theme 3: The Business Side of Instrumenta-
tion. Demonstrating and quantifying the benefits
of field performance measurements to project
management teams, owners, engineers, contrac-
tors, regulators and insurers.

Benefits of monitoring to owners
Benefits of monitoring to engineers
Benefits of monitoring to contractors
Role of monitoring in risk management

MANpoPopieg OXETIKA HE TO OUVEDPIO WMOPOUV va
avalntnBouv oTnv I0TooeAiIda Tou
http://www.fmgm.org

Richard Widmann Colloquy
56" Geomechanics Colloquium 2007
www.oegg.at

To ouvédpio dlopyavwveral and Tnv Austrian Soci-
ety for Geomechanics oto Salzburg, AucTpia, OTIG
11 ka1 12 OkTwBpiou 2007 pe TNV NapakaTw Beua-
ToAoyia:

e Hydropower and Geomechanics

e Documentation, evaluation and interpretation in
the field of geotechnics

Special cross sections in underground works
Distribution of responsibility and risk in shield
tunnelling

Kal he dUo €1dIkEG ouvedpieg Pe BEpa:

e Interdisciplinary conflicts in the design of traffic
tunnels

e Computational methods in Geomechanics

MAnpo@opieg ano: salzburg@oegg.at.

HYDRO

( ®§\ )

NEW APPROACHES FOR A NEW ERA
www.hydropower-dams.com

To ouvédplo dlopyavwveral and To neplodikd HY-
DROPOWER & DAMS oTnv Granada, Ionavia, ano
TIG 15 €wg TIG 17 OkTwPpiou 2007. AvTiypd@oupe
ano To NANPoPOopPIakod GUAAGdIO Tou cuvedpiou:

Without question, new impetus has been given to
water resources development worldwide, in par-
ticular hydropower, as a result of advances in

planning methods and tools, new approaches to
financing, and greater emphasis on economy, effi-
ciency, environmental aspects, public acceptance,
and benefit sharing.

Hence, the theme of HYDRO 2007 will be ‘New
Approaches for a New Era’.

This international gathering of the world hydro-
power community will focus on practical ways of
advancing hydropower development:

e In the developing and emerging countries,
where it can play a vital role in socio-economic
development; and,

e In industrialized nations, where there is a huge
potential to upgrade existing schemes, retrofit
hydraulic works designed for other purposes,
and in some countries continue to build new hy-
dro and pumped-storage plants.

High level delegations from all countries with major
programmes in progress or ahead will meet in the
beautiful town of Granada, in Andalucia, southern
Spain, to exchange experience and to enhance
international collaboration. Those from countries
with long experience of hydro development will
share their knowledge and experience with col-
leagues in countries embarking on new develop-
ment programmes,

More than 70 countries are expected to be repre-
sented at HYDRO 2007, approximately half of
which will be developing nations. Important side-
events are planned by ICOLD, ESHA and IEA. Pres-
entations, workshops and panel discussions will be
of practical value. Outcomes will be constructive. If
you are active in any aspect of hydropower devel-
opment, your input will be valuable, and your
presence warmly welcomed.

MAnpogopieg and: Mrs Margaret Bourke, Aqua~Me-
dia International, Westmead House, 123 Westmead
Road, Sutton, Surrey SM1 4]JH, UK. Fax: + 44 20
8643 8200. Email: mb@hydropower-dams.com.

ISGSR2007

First International Symposium on
Geotechnical Safety & Risk
WWwWWw.isgsr.org

To ouveédpio diopyavwveral ano To Tongji Univer-
sity kal To Geotechnical Safety Network (GEOSNet)
andé Tig 18 €wg Tig 19 OkTwBpiou 2007 oTnv
Shanghai, China. AvTiypagoupe anodé 1o nAnpogopi-
ako @UAAAdIo Tou ouvedpiou:

There is a need for geotechnical design, construc-
tion, and other aspects of practice to keep pace
with the globalization pressure to harmonize across
national boundaries, the regulatory pressure to
harmonize with structural engineering, rising public
expectations in health & environment, and increas-
ing complexities of big projects with their associ-
ated financial and insurance risks.

There are significant practical, educational, and
research challenges. These challenges are quite
unique to geotechnical engineering because of the
complex uncertainties and variabilities in the geo-
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environment and our relatively slower pace of em-
bracing risks more explicitly and more systemati-
cally in practice and education in contrast to other
disciplines.

In response to these challenges, there is a ground-
swell of related activities taking place in national
code committees and international professional
societies, within and without geotechnical engi-
neering. A series of thematic symposiums/work-
shops related to limit state design has been organ-
ized since the early nineties.

The time is ripe to form a network to promote co-
ordination between related groups, to broaden par-
ticipation beyond geotechnical engineering, to gar-
ner support from stakeholders from the industry
and government agencies, and to support a more
regular series of activities. The idea for a geotech-
nical safety network grew out of a series of discus-
sions. A call for the establishment of a network was
made by KK Phoon on behalf of all concerned par-
ties during the discussion forum (chaired by CT
Chin) at Taipei 2006. The Geotechnical Safety Net-
work (GEOSNet) was formed after the first meeting
held on 3 Nov. 2006. The First International Sym-
posium on Geotechnical Safety and Risk
(ISGSR2007) is the first major event jointly organ-
ized between Tongji University and the Geotechni-
cal Safety Network (GEOSNet), under the initiative
of HW Huang. Shanghai is the ideal venue for this
inaugural event given the volume and complexity
of underground projects and the pressing need for
risk assessment and management techniques. One
key purpose of ISGSR2007 is to grow GEOSNet
into a common platform where all concerned par-
ties in research, industry, and government can
participate in a constructive way to debate and
advance topics relating to geotechnical safety and
risk.

>Tn Bgpatoloyia Tou cuvedpiou nepiAaupavovTai:

Geotechnical uncertainty and variability

Geohazard and risk

Reliability and risk analysis

Design code development based on risk

Risk assessment and management in geotech-

nical and

underground engineering project

e Harmonization between geotechnical and struc-
tural safety

¢ Maintenance and life cycle

MAnpo@opieg and: Dongmei Zhang | Qunfang Hu,
Department of Geotechnical Engineering, Tongji
University, 1239 Siping Road, Shanghai 200092,
China, Tel: 86-21-65982986 Fax: 86-21-65982986
E-mail: dmzhang@mail.tongji.edu.cn (Dongmei
Zhang), huqunf@mail.tongji.edu.cn (Qunfang Hu)
isgsr2007@gmail.com.

International Conference on Ground
Anchorages and Anchored Structures
in Service 2007
ice.org.uk

To ouvédpio dlopyavwveral and To British Geotech-
nical Association / Institution of Civil Engineers Tou
Hvwpévou BaoiAgiou TO NoéuBpio 2007 oTo
Novdivo. >Tn Bguatoloyia Tou cuvedpiou nepiAap-
Bavovrai:

e Inspection procedures and physical condition
recorded in service

e Service behaviour monitoring procedures and
performance in service

Dam rehabilitation

Rock bolts in tunnels and mines
Non-destructive integrity testing

Corrosion protection systems

Case histories of satisfactory performance,
shortcomings and failures in service

e Recommendations and standards of practice
related to inspection and monitoring

NAnpogopieg ano Jade Donovan, Societies Admin-
istrator, Engineering, Policy & Innovation,
Institution of Civil Engineers, One Great George
Street, Westminster, London SW1P 3AA, t +44
(0) 207 665 2233,f +44 (0) 207 799 1325, e
jade.donovan@ice.org.uk

R

GEOAMERICAS 2008 -
THE FIRST PAN AMERICAN
GEOSYNTHETICS CONFERENCE

AND EXHIBITION
2-5 MARCH 2008
HILTON CANCUN BEACH & GOLF RESORT » CANCUN, MEXICO

www.geoamericas.info

To ouvédpiou dlopyavwveral and Ti¢ International
Geosynthetics Society (IGS), North American Geo-
synthetics Society (NAGS), IGS Peru kai IGS Brasil
ano TI¢ 2 €wg TIC 5 MapTiou 2008 oto Cancun, Mex-
ico.

THE CHALLENGE OF SUSTAINABILITY IN THE GEOQENVIRONMENT

|
G@Cona@ EOCON E'E&S?S!N%F{uﬁb_

www.geocongress.or

To ouvedpio diopyavwveral ano 1o Geo-Institute of
ASCE oTtnv Néa OpAeavn, Louisiana, USA, and Ti¢ 9
£W¢ TIG 12 MapTiou 2008.

H BepaTtoAoyia Tou guvedpiou nepiAapBavel:
e Sustainability - including sustainable design and

construction, lifecycle assessment and manage-
ment, brownfield redevelopment, wetland restora-
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tion, sustainable water management practices,
mitigation of climate change effects, enhancement
of community resiliency, geothermal energy solu-
tions, and sustainable use of underground space;

e Geo-hazard Mitigation - including flood control,
landslides, seismic design, tsunamis, soil erosion
control and soil sealing by development (hard-
cover), drought management, and expansive and
collapsible soils;

e Waste Management - including management of
solid and hazardous wastes, radioactive waste,
mine tailings, sludges, and sediments, landfill de-
sign and performance, surface impoundments,
innovative barrier materials, innovative covers,
bioreactor landfills, waste mechanics, and materi-
als reuse and recycling, and sustainable steward-
ship; and

e Site Assessment and Remediation - including
innovative site characterization and monitoring
techniques, remote sensing, geophysical methods,
contaminant fate and transport, subsurface barri-
ers, technologies to remediate contaminated soils,
groundwater and sediments, and emerging phyto-
bio- and nano- technologies.

Representative topics within these themes include:

Adaptive management strategies
Analysis and design

Applications of geophysics
Applications of geosynthetics

Case studies

Coupled flow and transport processes
Economic and societal issues
Educational activities

Material properties (soil, waste, geosynthetics,
composites)

Modelling and computational methods
Optimization

Regulations and policy making

Risk assessment and management

Site characterization and in situ testing and
monitoring (invasive and non-invasive methods
and sensing systems)

e Sustainability, indicators, drivers, deliverables

E i
The Sixth Internation

Geotechnical Aspects of Underground Constrution in Soft Ground
(15-Shanghai 2008) -

10-12 Aprit 2008 - Shanghai,China

VI International Symposium
Geotechnical Aspects of Underground Con-
struction in Soft Ground - IS - Shanghai 2008
www.tc28-shanghai.org

To oupnooio Ba dieEaxbny ornv Shanghai, Kiva T0
didoTtnua 10 - 12 AnpiAiou 2008 kal dlopyavwveTal
andé To Tongji University pe Tnv unooTnpién Twv
Hong Kong Geotechnical Society, Geotechnical Di-
vision, Hong Kong Institution of Engineers, Hong

Kong University of Science and Technology, China
Civil Engineering Society, Chinese Society for Rock
Mechanics and Engineering, Shanghai Society of
Civil Engineering uno Tnv alyida Tng International
Society of Soil Mechanics and Geotechnical Engi-
neering (ISSMGE) TC28 Committee on Under-
ground Construction in Soft Ground.

To oupnooio anoTeAel To 6° TNG OXETIKAG OtIpdcg
oupnociwv [nponynnkav oto New Delhi (1994),
London (1996), Tokyo (1999), Toulouse (2002) kal
Amsterdam (2005)], nou Jdiopyavavovtal anoé Tnv
TC28 oTa nAaioia Tou oToxou TN yia “consolidating
technical information and sharing technical knowl-
edge and experience in the investigation, design
and construction of underground works in the ur-
ban environment, including tunnels, shaft adits,
caverns and deep excavations, etc”.

H BgpaTtoAoyia Tou oupnoaiou gival n akdAoubn:

e Tunnels, Caverns and Associated Facilities in
Soft Ground and weathered Rock

o Deep Excavations
e Numerical Analysis & Deformation Prediction

e Ground Treatment, Control of Groundwater
Inflow and Deformation

e Monitoring of Performance
e Safety, Risk and Hazard Management
MAnpogopieg and Tnv ypapuaTeia Tou cupnogiou:

Dr. Xiongyao Xie

Department of Geotechnical Engineering,
Tongji University, 1239, Siping Rd.,
Shanghai 200092, China

TnA. 0086-21-65982986

ToT. 0086-21-65982986

HA.Al. secretary@tc28-shanghai.org
IoTtooehida www.tc28-shanghai.org

6th International C:
Case Histori

UMR uNIVERSITY OF MISSOURI-ROLLA

6" International Conference on
Case Histories in Geotechnical Engineering
and
Symposium in Honor of Professor James K.
Mitchell
http://www.6icchge2008.or

To ouvedpio Ba dieEaxbry oto Arlington, Virginia,
Washington, D.C., USA To didoTtnua 11-16 Auyou-
otou 2008 pe Tnv diopydvwaon Tou University Mis-
souri — Rolla kai Tnv napakdtw Bepatoloyia:

1. Case Histories of Unexpected Behavior and
Failure of Shallow, Deep and other Foundations

2. Case Histories on Failures of Slopes, Dams,
Embankments and Landfills
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3. Case Histories and Failure of Geotechnical
Earthquake Engineering

4. Case Histories of Engineering Vibrations, Vibra-
tion Control for Underground and Surface Con-
structions

5. Case Histories and Failure of Retaining Struc-
tures, Slurry Walls, and Deep Excavations,”
Dewatering, Stability

6. Case Histories and Failure of Geological, Rock
and Mining Engineering

7a. Case Histories of Soil Property Improvement,
Expansive and Collapsible Soils

7b. Case Histories of Environmental Contamination
and Problems

8a. Case Histories of Problems of District of Colum-
bia, Maryland and Virginia

8b. Case Histories of Forensic Geotechnical Engi-
neering

8c. Case Histories of Health Monitoring and Retrofit
of Infrastructure

9. Case Histories of Offshore Geotechnics

10. Application of Geotechnical Engineering in
Outer Space

MapdaAAnAa pe To ouvedpio, To dinuepo 11-12 Au-
youoTou 2008 Ba dieEaxbry Soil Dynamics Short
Course, oto onoio 8a 31dagouv ol Shamsher Pra-
kash kal Ahmed Elgamal Ta napakdtw Ofpara:
Dynamic Soil Properties, Elementary Seismology,
Ground Motion Amplification, Liquefaction Analysis
of Soils, Stability of Rigid Retaining Walls, Bridge
Abutments, Pile Foundations, etc.

MAnpo@opicg: Dr. Shamsher Prakash, Conference
Director, prakash@umr.edu kar Distance & Con-
tinuing Education 103 ME Annex Rolla, MO 65409-
1560, TnA. 001-573-341-4442, Tot. 001-573-341-
4992, 6icchge@umr.edu.

Central Board of Irrigation and Power

;ﬁ ‘-:!;L A window to the Power & Water sectors in India

ISO 8001-2000 Organization
S
2008 World Tunnel Congress
"Underground Facilities
for Better Environment & Safety"

and 34th ITA General Assembly
www.cbip.org

To ouvédplo Ba dieEaxbry To didoTnua 22 - 27 Ze-
nTepBpiou 2008 oto New Delhi, India, pye Tnv diop-
yavwon Tou Central Board of Irrigation and Power
(CBIP) kai Tng Adhering Committee of ITA (India),
und Tnv aryida Tng ITA-AITES kal pe TNV NapakdTw
BepartoAoyia:

I. Planning, Investigation and Design of Tunnel,
Cavern & Underground Projects
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II. Tunnel & Cavern Construction Technologies and
Equipment

III.Risk Management
IV.Environmental and Social Impacts
V. Safety Issues - Standards and Policies

VI.Contract Management and Financing of Under-
ground Construction Works

VII.Research & Development

NAnpo@opisc anod Tov ypauuaTeéa Tou guvedpiou:

Mr. G. N. Mathur

Central Board of Irrigation and Power

CBIP Building, Plot No. 4, Institutional Area

Malcha Marg, Chanakyapuri

New Delhi - 110021, INDIA

TnA. +91 11 2615984 / 26116567

ToTt. 491 11 26116347

HA.Al. sunil@cbip.org, cbip@cbip.org,
cbip@vsnl.com

IoTooeAida: http://www.cbip.org/

The

174

International
Conference of

IACIMAG

International Association for Computer
Methods and Advances in Geomechanics

The IACMAG conference series has covered com-
puter methods, material modelling and testing,
applications to a wide range of geomechanical
problems, and recent advances in various areas
that may not necessarily involve computer meth-
ods. The first conference in this series was held at
Waterways Experiment Station, Vicksburg, (USA)-
1972, and the subsequent were held in Blacksburg
(USA)-1976, Aachen (Germany)-1979, Edmonton
(Canada)-1982, Nagoya (Japan)-1985, Innsbruck
(Austria)-1988, Cairns (Australia)-1991, Morgan-
town (USA)-1994, Wuhan (China)-1997, Tucson
(USA)-2001, and Turin (Italy)-2005.

The 12" Conference (1 to 6 October 2008, to be
held in Goa, India) will address recent develop-
ments and relevant issues in computer methods,
constitutive models and applications to different
areas of Geomechanics, and emerging and impor-
tant topics, and future needs, documented case
studies with integration of theory, laboratory and
field tests, and validation procedures. This will be
consistent with the continuing theme of IACMAG
conferences and the International Journal of Ge-
omechanics, namely Fundamentals through Ap-
plications.

The special theme for the 12 International Con-
ference has been chosen as Geomechanics in the
Emerging Social & Technological Age. The con-
ference will endeavor to stress on problems raised
by the present day society due to rapid industriali-
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zation and globalization, in addition to the objec-
tives covered by the previous conferences. The
conference aims to focus on some very recent and
emerging trends in geomechanics such as mechan-
ics of unsaturated soils, micromechanics, nanome-
chanics, bio-geo interface, infrastructure geome-
chanics and geomechanics for ancient monuments.

Topics for the Conference

1. Computational Advances in Numerical and Ana-
lytical Methods, Direct and Inverse problems,
Practical Applications

2. Constitutive Modelling for Soils and Rocks, and
Interfaces and Joints

3. Micro cracking, Fracture. Localization, Failure

4. Coupled Phenomena, Hydro- Thermo-
Chemico- Mechanical Response of Geomateri-
als, Electrical and Thermal Properties of Clays,
Clay Membrane Behavior

5. Testing and Modelling: Laboratory and Field
Testing, Physical Modelling, Geotechnical Cen-
trifuge Modelling.

6. Artificial Intelligence  Techniques/Methods:
Neural Networks, Expert Systems, Reliability,
Data-mining, Case-based Reasoning, Risk
Analysis, Genetic Algorithms

7. Computers and Information Technology: Real-
time Instrumentation and Monitoring, Risk As-
sessment and Management

8. Emerging Geomechanics: Unsaturated Soil and
Rock Mechanics, Carbon sequestration, Multi-
physics & Multi-scale, Micromechanics,
Nanomechanics, Bio-Geo Interface: Molecular
mechanics and Molecular Interactions in clays

9. Geoenvironmental Engineering: Waste Dis-
posal, Containment, Isolation, Alternative Cov-
ers, Remediation, Recycled Materials, Mining is-
sues

10. Flow and Contaminant Transport in Porous Me-
dia: Seepage, Contaminant Transport, Frac-
tured Media

11. Earthquake Engineering and Soil Dynamics:
Wave Propagation, Liquefaction, Blast Loading,
Dynamic Soil-Structure Interaction

12. Geo-Hazard Mitigation: Earthquakes, Hurri-
canes, Typhoons, Cyclones, Landslides, Tsuna-
mis

13. Foundation Engineering: Shallow and Deep
Foundations, Offshore and Petroleum Geome-
chanics

14. Soil Improvement: Staged Construction, Pre-
loading, Dynamic Deep Compaction, Shallow
and Deep Soil Mixing, Soil Additives, Rein-
forcement, Geosynthetics, prefabricated Verti-
cal Drains, Vacuum consolidation.

15. Geotechnical Structures: Retaining Structures,
Finite and infinite Slopes, Dams, Levees, Pipes,
Caverns, Mines, Tunnels, Bore-well stability,
Sustainable Construction, Quality control.

16. Infrastructure Geomechanics: Transportation
Geotechnology, Airports, Canals, Pavements,
Ports and Harbours, Railroads

17. Slope Stability: Natural Slopes, Deep Seated
Gravitational Movements, Landslides, Rock Ava-
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lanches, Rock Falls, Flows and Glacier Mechan-
ics

18. Case Histories: Prediction, Performance and
Evaluation, Forensic Studies, Back Analysis:
Pre-failure and Failure

19. Geomechanics for Ancient Monuments, Preser-
vation and Rehabilitation

20. Geotechnical Education and Professional Prac-
tice
/,\

IX International Conference on Geosynthetics
www.igsbrasil.org.br/icg2010

To ouvédplo Ba diggaxbr) otnv BpaliAia Tov Iouvio
2010 pe Tnv diopydvwon Twv Brazilian Chapter of
International Geosynthetics Society (IGS Brazil) kai
Brazilian Society for Soil Mechanics and Geotechni-
cal Engineering (ABMS) kai pe otoxo «To divulgate
the latest findings of geosynthetics behavior and
the recent developments concerning design and
performance of geosynthetic (on lab and on site).
Besides that the event will create an excellent op-
portunity for Brazilian and South American geolo-
gist, geotechnical, mining and environmental engi-
neers to be involved with, to learn and discuss
geosynthetic subjects with specialists from the
other parts of the globe».

MNepioodTEPEC MANPOYPOPIEG OTNV 10TOOEAIdA Tou
ouvedpiou Kal OTIG NAEKTPOVIKEG dleuBUVOEIG
igsbrasil@igsbrasil.org.br icg2010@igsbrasil.org.br
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XVII International Conference on Soil Me-
chanics and Geotechnical Engineering
www.2009icsmge-egypt.org

To ocuvedplo Ba dieEaxOn atnv BiBAIoBnkn AAeEav-
dpeiag - Bibliotheca Alexandrina, Aiyunto To d1a-
omnua 5 - 9 OkTwBpiou 2009 kai dlopyavwveral
ano Tnv Egyptian Geotechnical Society. To ouvé-
dplo €xel oav yeviko Bépa «Future of Academia &
Practice in Geotechnical Engineering».
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Sao Paulo subway collapse

Construction of Sao Paulo, Brazil’s Yellow Line 4
(see iC October 2005) has been halted after the
collapse of several concrete walls at Pinheiros Sta-
tion on Friday 12 January.

Witnesses told police a minibus fell into the 60 m
wide, 30 m deep crater when the construction site
collapsed next to Castelo Branco Highway, one of
Sao Paulo’s busiest highways, according to local
media reports.

Several pedestrians were reported to have fallen
into the crater, as were three dump trucks working
at the construction site, and a minibus containing
at least four people. All are feared trapped beneath
the rubble, said the government’s Agencia Brasil
news agency.

Rescuers came close to reaching the trapped mini-
bus on Sunday, but were forced to turn back be-
cause officials feared the unstable ground might
give way again, burying them.

A 55 tonne crane teetering on the edge of the hole
is also hampering rescue efforts as officials said it
could topple at any moment.

On Monday police found the body of 75-year-old
Abigail Rossi de Azevedo, who was walking near
the site at the time of the collapse, in the rubble.
Three other bodies have also been found, however,
no formal identification has yet taken place.

Fire-fighters have created a 300 m exclusion zone
around the collapse, evacuated nearby houses and
business, and set up clear airspace in an effort to
hear any trapped survivors.

Conflicting eyewitness reports cite an explosion
before the landslide, others say the structure sim-
ply gave way. An investigation is now underway.

Consorcio Via Amarela, the consortium of Brazilian
companies building the subway station, which in-
cludes Constructora Norberto Odebrecht the coun-

try’s largest construction company, said in a
statement that heavy tropical rains this year may
have contributed by softening the underground
area around the construction site.

INTERNATIONAL CONSTRUCTION NEWS, January
15, 2007, Editor: Richard High).

The consortium denied the accident was caused by
negligence.

Me a@opun TNV aoToxia auTr, n BPETAVIKA YEWTE-
XVIKN KoIvOTNTa au@IoBATNOE yia pia akoun gopa
TNV duvartdéTnTa e@appoyng tTng NATM, BeBaiwg
KaTa Tov TPOMO mou Tnv avTiAapBavovTal ol Bpera-
voi. MapaBEToupe OTN OUVEXEIQ OXETIKO ApBpo ano
To nepiodikdo New Civil Engineer, To onoio avadn-
HOOIEUBNKE, €V HEPEI, OTO TEUXOG Tou deBpouapiou
2007 Tou nepiodikou Geotechnical Engineering.

TUNNELLING EXPERTS this week questioned con-
tractors’ decision to use the New Austrian Tunnel-
ling Method (NATM) on the section of the Sao Paulo
Metro which collapsed earlier this month.

They pointed out that ground conditions made
NATM a risky tunnelling option especially as the
city has a history of similar failures.

The collapse on 15 January at the site of Pinheiros
station, near Sao Paulo University killed seven
people (News last week).

The tunnel failure occurred close to a junction with
a 40m diameter, 40m deep access shaft, whose
sprayed concrete wall also collapsed.

The victims were passers by who were sucked into
the crater that opened up as the tunnel caved in.
Four were in a mini-bus.

It was the fourth NATM failure on Sao Paulo Metro
projects in 25 years.

NATM is an “open face” excavation technique.
Small sections of the tunnel are worked at a time,
with thin layers of sprayed concrete and steel gird-
ers providing support. Tunnel walls are usually
monitored for movement, with additional concrete
applied to halt excessive deformation.

The 18.5m diameter 45m long section of tunnel
that collapsed was designed to house two plat-
forms, either side of the Metro’s twin tracks. It was
being excavated in three stages. A 4m high head-
ing had already been dug and work was underway
on the first of two 4m bench excavations.

“It seems there’s been a failure to learn from past
experience,” UK-based NATM expert John Anderson
told NCE. Anderson led the Health & Safety Execu-
tive’s investigation into the October 1994 Heathrow
Express NATM collapse.

He added: "“After NATM collapses in Sydney,
Lausanne and Barcelona within the last two years,
there are enough messages around for people to
know that this can be a dodgy method in certain
conditions.”

A spokesman for turnkey contractor Consortio Via
Amarela, consisting of Odebrecht, OAS, Queiroz
Galvao, Andrade Gutierrez and Camargo Correa,
confirmed that the 18.5m diameter tunnel was
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being built using NATM to designs by Sao Paulo
based consultant Engecorps.

NATM was being used to excavate the 18.5m di-
ameter station tunnel as part of the Metro’s £735M
Line 4, or Yellow Line. The dig was being carried
out in gneiss overlain by tertiary sediments, con-
sisting of stiff clays and compact sand.

An engineer on the project said that a bored tunnel
was not considered because “there is no equipment
for such dimensions”.

“A tunnel of 18.5m diameter is very large,” said
Anderson. “If you have an open face in dodgy
ground and it starts giving way because it’s wet or
it has low shear strength there’s not a lot you can
do other than run away,” he said.

Another tunnelling specialist, who asked not to be
named, questioned the choice of NATM in soft or
variable ground.

“Open face tunnelling is cheap. NATM is much less
expensive than a soft ground TBM, but much less
safe,” he said.

A combination of explosives and mechanical exca-
vation techniques were being used.

“The top heading of the failed tunnel was fully ex-
cavated in rock. There was approximately 6m of
rock above the tunnel,” the consortium spokesman
said.

Support consisted of steel arch girders at 800mm
centres, and 350mm thick steel fibre reinforced
sprayed concrete.

“Vertical downward displacements measured at the
tunnel crown were in the range of 3mm when the
top heading excavation was completed.

“Two to three days before the accident, the rate of
those displacements increased, and they reached
15mm to 20mm.

“The decision was made to install additional sup-
port consisting of rock bolts.”

But the spokesman said the collapse happened
before any anchors could be installed.

Anderson expressed surprise that NATM was being
used to create such a large tunnel in potentially
poor ground.

“Generally a single track metro tunnel is 7m
across. The running tunnel [for the Yellow Line] is
designed for twin tracks and is 9m across, which is
big.

The sections adjoining the station shaft were even
larger at 18.5m.” The 6m of rock cover over this
large tunnel was “thinnish”, Anderson said.

The contractor also described the gneiss as heavily
fissured and fractured. It blamed heavy rain for the
collapse. The Pinheiros River is also only a few
hundred metres from the tunnel.

These fractures could have provided routes for
water into the tunnel, and could have resulted in
sudden changes in rock strength and integrity.

TA NEA THZ EEEEO — Ap. 7 - ®EBPOYAPIOZ 2007

Tunnelling expert Sir Alan Muir-Wood said: “You
have to assume the ground and its behaviour.
Ground water is a feature you don’t want to meet,
and if you have perched ground water it'll tend to
cause a wash out [when punctured].

“The presence of water in ground that is otherwise
stable can cause problems.”

He also warned: “If you have blocky ground you
may have chunks displaced by ground water pres-
sure, which may have built up over time.”

The water table across Sao Paulo state is typically
only a couple of metres below ground.

Anderson added that creating interfaces between
tunnels and shafts was notoriously difficult, what-
ever tunnelling method is used. He said it was par-
ticularly problematic using NATM.

Because NATM excavation involves nibbling away
at the ground the tunnel profile is asymmetrical
during construction, with forces acting on it out of
equilibrium.

Andrew Mylius
NATM failures: the facts

There have been 67 NATM collapses since 1973,
research published by the Health & Safety Execu-
tive last year revealed.

The risk to third parties from bored tunnelling in
soft ground lists three NATM failures on Sao Paulo
Metro alone:

e December 1981. Tunnel collapses during exca-
vation in soft ground, leading to local instabil-
ity. Buildings have to be demolished.

e November 1991. Tunnel in soft ground col-
lapses and floods.

¢ November 1993. A sink hole opens up following
a collapse in soft ground.

The report also highlights that:

e 90% of NATM tunnel incidents occur close to
the face, before the structure is complete.

e Over half of collapses result in a surface crater.

e The primary cause of failures is unpredicted
ground conditions.

The report emphasises “the necessity for a good
prior understanding of the ground and for thorough
contingency and emergency pre-planning.

“It is also possible for ground conditions to change
rapidly over short tunnel advances and this can
result in sudden unstable open tunnel faces.”

UK NATM expert and co-author of the guidance,
John Anderson, warned: “You can get pockets of
soft material, perched water, boulders - things that
don't allow you any mistakes.

“You have to design your tunnelling system to
maintain safety in all circumstances.

“The Heathrow Express tunnel was excavated in
London Clay, which is very well understood and is
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generally a good, consistent material. If you can
get NATM wrong there you can get it wrong any-
where,” he said. «You have to have a very exact
knowledge of the kind of ground you are operating
in.”

The tunnel collapsed in October 1994 but was only
fully explain in February 1999 (NCE 18 February
1999).

The 10 most recent NATM collapses

¢ November 2000. Dulles Airport, US. Walkway
tunnel. Soft ground.

e August 2001. Herzogberg, Austria. Road tunnel.
Rock

e September 2001. Istanbul, Turkey. Metro tun-
nel. Soft ground.

e February 2002. Chienberg, Switzerland. Rock.

e August 2002. Hukou, Taiwan. Rail tunnel. Soft
ground.

e October 2002. Hukou, Taiwan. Rail tunnel. Soft
ground.

e January 2003. Athens, Greece. Metro tunnel.
Soft ground.

e February 2005. Barcelona, Spain. Rail tunnel.
Rock.

e February 2005. Lausanne, Switzerland. Rail tun-
nel. Soft ground.

¢ November 2005. Lane Cove, Sydney, Australia.
Road tunnel. Rock.

(NEW CIVIL ENGINEER, 25.01.07, Report No:7302)

MpoBARuaTa Tunou EkTponng AXeA®ou
undapyouv kai aAAou ...

Construction work on India’s Sardar Sarovar Dam
in the state of Gujurat has been completed almost
20 years after work at the site first started. The
reservoir behind the dam is being fed by India’s
fifth largest river, the Narmada.

Work on the US$ 7.7 billion dam began in 1987 but
construction was halted for almost a decade follow-
ing a dispute between rival states over how to di-
vide power and water from the dam, and environ-
mental protests also added to delays.

According to officials, the 1.25 km long, 122 m
high dam will connect an 86000 km network of
canals and provide irrigation for 1.8 million hec-
tares of land. The reservoir is also expected to pro-
vide drinking water for 20 million people in Gujurat
and the neighbouring states of Rajasthan, Madhya
Pradesh and Maharashtra.
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Chief Minister of Gujurat Narendra Modi also said,
during a speech to commemorate completion of
the project, that the dam will help control flooding
in the region and its two hydropower plants will
generate up to 1450 MW of power for the region.

Nonetheless, activists from Narmada Brachao An-
dolan (Save the Narmada Movement) have said
that few of the 320000 people relocated during
construction of the dam have been properly com-
pensated. They also claim that the authorities have
overstated the benefits of the scheme.

(INTERNATIONAL CONSTRUCTION NEWS, Decem-
ber 7, 2006, Editor: Claire Symes)

Evrunwoilakég Néeg KTipiakég KaTaokeuég

La Phare Tower illuminates La Défense

US-based architectural practice Morphosis has won
an international competition to design a new tower
for French property developer Unibal, in partner-
ship with the Public Body for the Development of
La Défense (EPAD), Paris, France.

The futuristic tower, called La Phare (The Light-
house), forms the keystone to the redevelopment
of the La Défense district, which is 3 km to the
west of central Paris.
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At 300 m high, the 68-storey tower, which will con-
tain over 130000 m2 of office space, will be the
tallest tower in a cluster that aims to re-establish
the district as a centre of world finance and busi-
ness following stiff competition from other Euro-
pean cities, including Barcelona and London.

Bernard Bled, chief executive of the EPAD, and
Minister of the Interior and Regional Development,
Nicolas Sarkozy, announced the redevelopment of
La Défense in July last year.

Between 2007 and 2013 over 450000 m2 of office
space will be created, alongside new transport links
and new public spaces.

It is estimated that the total cost of the redevel-
opment will be € 9 billion.

(CONSTRUCTION EUROPE NEWS, January 8, 2007,
Editor: Richard High).

H Koopoyovia Tou Dubai
Dubai Towers unveiled

TVS (Thompson, Ventulett, Stainback & Associates)
has unveiled designs for the mixed-use Dubai Tow-
ers, the centrepiece of its master planned AED 65
billion (US$ 18 billion) central business district
named “The Lagoons” in Dubai, the United Arab
Emirates (UAE).

The four towers range from 54 to 97 storeys and,
according to developer Sama Dubai, the interna-
tional real estate development and investment arm
of Dubai Holding, represent four candles blowing in
the wind.

The buildings include, retail outlets, restaurants, an
entertainment complex, health spas, gymnasiums,
a hotel and residential apartments. With culture
now top of the agenda in the UAE the development
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also includes a planetarium, museum, art centre,
theatre and the city’s first opera house.

Sama Dubai’s ‘The Lagoons’, which is located on
the Dubai Creek, covers 6.5 million m2 and will
have over 40 km of waterfront. Consisting of seven
man-made islands it is located next to the Ras Al
Khor Wildlife sanctuary, home to thousands of fla-
mingos.

As such it is one of the first projects in Dubai un-
dergoing an Integrated Environmental Impact As-
sessment (EIA) following international standards
across all phases of the project.

Construction of the islands started in April of 2006.
The entire project, including the Dubai Towers,
should be completed by 2010, with construction of
all four towers proceeding simultaneously.

The Palm, Jebel Ali

The World
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Alakpioeig

AvaAnyn MNposdpeiag kai MpappaTeiag Kavovi-
oTiknG Texvikng EmTponng CEN / TC 341

2Ta nAdiola TNG OUMMETOXNG Tou otnv Eupwnaikn
KavovioTikn diadikacia, o EAOT avéAaBe Tov OKT®-
Bpio Tou 2006 ano Tn CEN Tn Mpappateia Tng Ka-
VOVIOTIKNG Texvikng Emtponng CEN/TC 341 «Ale-
peuvnon Tou Yneddgoug: Epyaotnpiakeg kar Enimo-
nou AoKIPEG». Q¢ MpaupaTéag TnG avwTEpw Enimpo-
nng opioTnke o ouvdadeA@og kai peAog TnG EEEEO
Mpodpopog Wappdnouhog, Ap. MOAITIKOG MNXavikog
EMM. Tnv Ipappateia Tng TC 341 kareixe Tnv Te-
Aeutaia €Eaetia o Meppavikog Opyaviopdg DIN, pe
FpappaTéa Tov K. R. Cors kai Mpoedpo Tov Kabnyn-
™A K. R. Katzenbach. H avwTépw smitponr, Kabwg
kai n Enirponn CEN/TC 288: «EIdikd lewTexVika
‘Epya», €ival ouclaoTikd ouPNANPWUATIKEG EniTpo-
néG Tou Eupwkwoika 7: FEMTEXVIKOG ZXEDIAOHOG.

>ta peoa Iavouapiou 2007 npaypartonoinBnke oTnv
ABnva, ye Tnv dlopyavwaon Ttou EAOT, cuvedpiaon
™ng TC 341, otnv onoia napgornoav 15 eknpoownol
TOV XwpWV-UeAwv TnG Eupwnaikng ‘Evwonc. Kara
TN ouvavTnon auTn €yIve Kal €kAoyn yia avadei&n
véou Mpogdpou Tng TC 341, yia Tnv TpieTia 2007 -
2010. O eknpoownog Tou EAOT otnv un’ éwn Eni-
Tponn ouvadeA@oc Avdpéac AvayvwoTOmouAog,
OpoTipog Kaényntng EMM kai Mevikdg MpappaTeag
TnG EEEEO, €€eAcyn napynesi wg Mpoedpod.

EVNUeEpWTIKA - ENioTnHovika ApOpa
Bimrocks - Part 1: Introduction
Edmund W. Medley

(Senior Consultant, Geosyntec Consultants, Oak-
land, California, USA; emedley@geosyntec.com)

INTRODUCTION

Bimrocks (block-in-matrix rocks) include weath-
ered rocks, fault rocks, and melanges. Bimrocks
can be found in many geologic regions of the
world, including Northern Greece and many Greek
Isles. Despite different formative processes, these
globally common soil/rock mixtures have a similar
fabric of relatively hard blocks of rock surrounded
by weaker matrix rocks. Characterization, design
and construction with in bimrocks is challenging
because of their considerable spatial, lithological
and mechanical variability, and geotechnical engi-
neers and engineering geologists often mischarac-
terize them.

Two articles are presented in this Bulletin to in-
crease awareness by geotechnical engineers. Rec-
ognition of bimrocks and implementation of the
available procedures for their characterization may
result in significant reduction in the expensive sur-
prises that often occur in slope and landslide
analyses, and in the design and construction of
foundations, earthwork, deep excavations and tun-
nels. This first article presents some fundamental
attributes of bimrocks. In the next Bulletin, the
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second article will present case history experiences
and some guidelines to characterization.

The information presented in the articles is ab-
stracted from comprehensive resources freely pro-
vided at
http://bimrocks.geoengineer/resources.html .

TYPES OF BIMROCKS

The term “block-in-matrix rocks” was originally
coined by Raymond (1984) for melanges and olis-
tostromes, geological words which have firm and
important connotations for geologists but are gen-
erally meaningless to engineers. To focus on the
fundamental engineering problems related to the
characterization of these and many other “rock/
soil” mixtures, Medley (1994) coined the neutral
word “bimrocks”, which has no geological connota-
tions. Bimrocks are defined as "a mixture of rocks,
composed of geotechnically significant blocks
within a bonded matrix of finer texture.” The ex-
pression “geotechnically significant blocks” means
that there is mechanical contrast between blocks
and matrix, and the volume and size of the blocks
influence the rock mass properties at the scales of
engineering interest.

Bimrocks are widespread and include weathered
rocks, which are mixtures of decomposed soil sur-
rounding fresher corestones (Figure 1). Fault rocks
(Figure 2) exist at many scales, with blocks rang-
ing between several tens to hundreds of meters in
size to millimeter-sized fragments within gouge
(Riedmiller et al, 2001, 2004). Melanges (French:
mélange or “mixture”) are heterogeneous, complex
geological mixtures containing competent blocks of
varied lithologies, embedded in sheared matrices of
weaker rock (Figure 3). Melanges and olis-
tostromes are found in over 60 countries and are
associated with mountainous areas in ancient and
modern tectonic subduction zones (including
Greece, Crete, Italy and Turkey: Medley, 1994).
Although the geological literature contains thou-
sands of references on melanges, there are few
treatments related to geoengineering (Medley,
1994).

Figure 1: Decomposed granite: a weathered rock
located in the Sierra Nevada mountains of Califor-
nia. Hard blocks (corestones) surrounded by
“gruss”, granite completely decomposed to dense
sandy soil. (Photo: E. Medley).
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Figure 2: Wall of a quarry located within major
fault zone, California. Sheared rock surrounds hard
blocks of relatively intact rock. Blocks range be-
tween centimeters to tens of meters in size.
(Photo: E. Medley/Geosyntec Consultants).

Figure 3: Franciscan Complex melange, northern
California. Blocks buttress base of slope between
landslides in sheared shale matrix. (Photo: E, Med-
ley/Exponent, Inc.).

Geoengineers often neglect the contributions of
blocks to overall bimrock strength, choosing in-
stead to design on the basis of the strength of the
weak matrix. However, this practice may be too
conservative for many bimrocks and often results
in ignoring the presence of blocks altogether, to
the detriment of accurate characterizations. As
block proportions increase, stiffness increases and
deformation decreases depending on the relative
orientation of blocks to applied stresses (Lindquist,
1994; Lindquist and Goodman, 1994). Stress dis-
tributions in bimrocks depend on the lithologies;
size distributions; orientations and shapes of
blocks; and the orientations of matrix shears, all of
which influence slope stability (Medley and Sanz,
2004) and underground excavations (Button et al,
2003: Moritz et al, 2004; Riedmueller and Schu-
bert, 2002).

SOME ENGINEERING CHARACTERISTICS OF
MELANGES

The melanges of the Franciscan Complex (the
Franciscan”) of northern California are similar to
melanges in appearance, properties and the prob-
lems they present globally to geoengineers. Me-
langes are the most difficult of bimrocks to charac-
terize, hence lessons learned from studies of Fran-
ciscan melanges can be applied to the characteri-
zation of other, more tractable bimrocks. The ma-
trix of Franciscan melanges is composed of shale,
argillite, siltstone, serpentinite or sandstone, some-

times pervasively sheared to the consistency of
soil. Landslides are common in block-poor Francis-
can melanges (Medley and Sanz, 2004) but large
blocks appear to add buttress support (Figure 3).

Medley (1994) estimated that the greatest propor-
tion of blocks in Franciscan melanges were grey-
wacke sandstone, with lesser proportions of vol-
canic, chert, serpentininite, limestone and exotic
metamorphic blocks. Large blocks in melanges and
fault rocks tend to be ellipsoidal to irregular in
shape. Blocks are relatively erosion-resistant and
often protrude above the ground surface in me-
lange landscapes, a characteristic of melanges also
evident in Greece (Figure 4).

The weakest elements in bimrocks are the contacts
between blocks and matrix (Figure 5). Only mod-
est mechanical contrast between competent blocks
and weaker matrix is required to force failure sur-
faces to negotiate tortuously around blocks (Med-
ley, 1994; Sénmez et al, 2004, 2006a, 2006b).
Matrix shears generally pass around blocks via the
block/matrix contacts (Figure 6) with the most
intense shearing often present adjacent to the
largest blocks. Blocks within the shears are often
entrained within, and oriented sub-parallel, to
shears. Since shears have a tortuous path through
the rocks mass, the overall orientation of entrained
blocks can also abruptly change from place to place
within the rockmass.

Figure 4; Blocks in melange protrude from hillside
along proposed right-of-way, Egnatia Highway,
Greece. (Photo: late Professor Gunter Riedmuel-
ler/GGG, Austria)
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Figure 5: Weakest element in a bimrock is gener-
ally the block/matrix contact. Gwna Melange, An-
glesey, Wales. (Photo: E. Medley).
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PROBLEMS WITH MAPPING AND DRILLING OF
BIMROCKS

A very common error is to map outcrops in me-
langes, fault rocks and other bimrocks as part of
continuous strata, although that mistake is less
likely to be made by a knowledgeable geologist
(Wakabayashi and Medley, 2004). When mapped,
the largest dimension of exposed blocks can be
recorded. When drilled, the block dimensions are
indicated by chords, the lengths of the intersection
between blocks and the drilled core. However, the
observed dimensions of blocks generally under-
estimate their “sizes” (Figure 6). Accordingly, the
word “size” or “diameter” should not be used when
describing the dimensions of blocks, unless those
are known.

Having a mental picture like Figure 6 is essential
when characterizing bimrocks. Despite the appar-
ent interlayered appearance of drill core recovered
from bimrocks, it is preferable not to log borings in
bimrocks with expressions such as “interbedded
shales and sandstones” since this term implies

stratal continuity ( Figure 6). Boring logs in bim-
rocks provide suspect basis for drawing continuous
stratigraphic contacts between borings, such as
shown in Figure 7 (Wakabayashi and Medley,
2004).

log of BH-2

sandstone

shale

sandstone

shale

sandstone
sandstone and shale
greenstone

shale

chert

shale

serpentinite

Figure 6: Block/core intersections (chords) do not
generally indicate true block sizes. Sand-
stone/shale sequence in core is not “interbedded
shale and sandstone”!! Improbable juxtaposition of
rocks (e.g.: greenstone and shale) strongly sug-
gest melange. Note that shears in the matrix nego-
tiate tortuously around blocks.

cross saction conforming to stratabound model

Figure 7: Bimrocks generally cannot be accurately
characterized on cross-sections (Wakabayashi and
Medley, 2004). Borehole contacts should be shown

with question marks and not connected between
borings.

WHAT IS BLOCK AND WHAT IS MATRIX?

It is important to recognize that block sizes in
Franciscan melanges (which are typical of me-
langes world-wide) can exceed seven orders of
magnitude, ranging between millimeters and tens
of kilometers (Medley, 1994; Medley and Lindquist,
1995). Figure 8 and its insert are photographs
taken at different scales of the same outcrop of
Franciscan melange. Small blocks at one scale of
interest (detail photo in Figure 8) are part of the
matrix at the larger scale photo of Figure 8. Blocks
at one scale that are assigned to matrix do not
contribute to the mechanical behavior of the bim-
rock and relative to the definition of bimrocks, are
not “geotechnically significant” at that scale, al-
though they may be at larger scales.

Since blocks exist at many scales of engineering
interest in bimrocks: what is block and what is ma-
trix? Because of the scale independence of block
sizes (Medley and Lindquist, 1995) a “characteristic
engineering dimension, L.” must be defined (Med-
ley, 1994) which is analogous to the scale bar in
the insert photograph of Figure 8. The characteris-
tic engineering dimension changes as scales of
interest change at a project. L. may variously be:
1) an indicator of the size of the entire site, such
as the square root of A (VA) where A is the area of
the site; 2) the size of the largest block (dmax) at
the site; 3) the thickness of a failure zone beneath
a landslide; 4) the height of a slope or excavation;
5) a tunnel diameter; 6) a footing width or; 7) the
dimension of a laboratory specimen; and so on.

Figure 8: Franciscan Complex melange, northern
California. Note shearing in “matrix” adjacent large
headland block with blocks oriented sub-parallel to
shearing. Block sizes range between tens of meters
and meters. Detail shows “matrix” in at circled area
also has block-in-matrix fabric at scale of 3.1 me-
ter long bar. (Photo: E. Medley).

The smallest geotechnically significant block within
a volume of bimrock is about 0.05 L., which is the
threshold size between blocks and matrix at the
chosen scale (Medley, 1994). For any given volume
of bimrock, blocks smaller than 0.05 L. constitute
greater than 95 percent of the total number but
contribute less than 1 percent to the total volume
of bimrock and thus have negligible effect on the
bimrock strength. The largest block (dmax) is ap-
proximately 0.75 L. .
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BIMROCK STRENGTH

Geotechnical engineers and engineering geology
practitioners commonly follow soil mechanics tradi-
tion and assume that the mechanical behavior of
bimrocks is adequately represented by the proper-
ties of the weak matrix materials. In many circum-
stances, this assumption is too conservative.
Lindquist (1994) and Lindquist and Goodman
(1994) determined that the overall strength of a
bimrock is related to the volumetric proportions of
the blocks. As shown in Figure 9, Lindquist (1994)
conservatively established that below about 25
percent volumetric block proportion the strength
and deformation properties of a bimrock is that of
the matrix; between about 25 percent and 75 per-
cent, the friction angle and modulus of deformation
of the bimrock mass proportionally increase (and
cohesion decreases); and, beyond 75 percent block
proportion, the blocks tend to touch and there is no
further increase in bimrock strength. Goodman
and Ahlgren (2000) identified contributions to
overall bimrocks strength at volumetric block pro-
portions much lower than 25 percent.

The overall strength of a bimrock is independent of
the strength of the blocks. Blocks greater than the
block/matrix threshold contribute to strength: as
long as there is sufficient mechanical contrast, the
presence of blocks with a range of sizes adds
strength to a bimrock by forcing tortuous failure
surfaces to tortuously negotiate around blocks (Ir-
fan and Tang, 1993; Lindquist, 1994; Lindquist and
Goodman, 1994; Goodman and Ahlgren, 2000;
Sénmez, et al, 2006a, 2006b).
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Figure 9: Strength of bimrocks increases with
volumetric block proportion. The increase is added
to the strength of the matrix. (After Medley, 1999;
from data of Lindquist, 1994a; Irfan and Tang,
1993).

ESTIMATION OF VOLUMETRIC BLOCK PRO-
PORTIONS

As indicated above, to predict the mechanical
properties of bimrocks, the volumetric block pro-
portion must be estimated. The volumetric block
proportion of a bimrock can be approximated by
measuring linear block proportions of drilled cores
which, given enough sampling, are equivalent to
volumetric proportions (Weibel, 1980, Medley,
1994). The linear block proportion is the ratio of
the total lengths of blocks intersected to the total
length of sample lines. Other methods include
measurement of the areal block proportions from
outcrops using image analysis (Medley, 1994).
However, erroneous estimates will result if volu-
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metric block proportions, bimrocks strengths, and
total block volumes are estimated from a few bor-
ings (or outcrops), as indicated by the typically
extreme variability indicated by Figure 10. During
earthwork construction very useful information
may be collected to refine the strength estimate of
the bimrock and evaluate the assumptions made
(Medley, 1997).
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Figure 10: Plan view of an array of 100 linear block
proportions ranging between 0% and 61% meas-
ured for a physical model bimrock with actual
volumetric block proportion of 32%. The range in
spatial variability is indicated by the circled values
(After Medley, 1997).

CONCLUSIONS

Bimrocks are common and problematic for geo-
technical engineers in many countries, including
Greece. Bimrocks should be purposefully character-
ized for design and construction even where there
is great uncertainty in the characterization, or
when the volumetric proportion of blocks is too
little to provide geomechanical benefit. Conceptual
understanding of the nature of bimrocks aids accu-
rate characterizations. Procedures to characterize
and analyze bimrocks are available. Implementa-
tion of these procedures may reduce expensive
surprises by focusing the practitioner’s attention on
the difficulties that may be encountered during
design and construction.

The second article in this series will present
case histories and some guidelines for per-
forming disciplined characterizations of bim-
rocks. Readers with questions arising from
this first article may email the author at

emedley@geosyntec.com and where possible

answers will be included in the next article.
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5th ICEG - Environmental
Geotechnics: Opportuni-
ties, Challenges and Re-
sponsibilities for Envi-
ronmental Geotechnics
(Set of 2 books)

Edited by H.R. Thomas

This set of books presents
the proceedings of the In-
ternational Society of Soil
Mechanics and Geotechnical Engineering's (ISS-
MGE) 5th International Congress on Environmental
Geotechnics, held in Wales, UK in June 2006. The
congress brings together practitioners, academics
and the public sector to highlight the latest ideas
and developments in environmental geotechnics
and related fields.

Consisting of 1,658 pages with contributions from
over 200 eminent authors from across the globe,
this 2-volume set presents current thinking and
practice and demonstrates how issues associated
with environmental geotechnics continue to be a
major concern for governments, public and private
organizations and the worldwide community in
general.

To ease usability and searches, the papers in these
books are organized according to the session dur-
ing which they were presented at the congress.

Thomas Telford, 2006.

Soil and Rock Behavior
Modeling

Proceedings of the Geo-
Shanghai Conference held
in Shanghai, China from
June 6-8, 2006

(Geotechnical Special
Publication No. 150)

R. Luna, Z. Hong, G. Ma and M. Huang, Editors

Soil and Rock Behavior and Modeling represents
the latest advances in the static and dynamic be-
havior of soils and rocks, including constitutive
modeling and numerical methods. This Geotechni-
cal Special Publication contains 65 international
papers that were presented at the GeoShanghai
Conference held in Shanghai, China from June 6-8,
2006.

The book begins with two keynote articles that
discuss soil constitutive modeling. The first section
of the book discusses theoretical concepts and ex-
perimental procedures of soil behavior and labora-
tory testing. The second section’s papers span from
advanced concepts in rock mechanics to the inter-
actions in constructed facilities. It also includes
numerical applications of problems in rocks. The
third section focuses on modeling soil behavior,
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with many of the papers using field and laboratory
experimental data to verify their findings. Finally,
the fourth section discusses the latest advances in
soil and soil structure interactions under dynamic
excitation. It contains results from work using
shaking tables, wave induced loading, vibrations
and numerical simulations.

American Society of Civil Engineers, 2006

Waste Containment
Facilities, Second Edition

Guidance for Construc-
tion Quality Assurance
and Construction Quality
Control of Liner and
Cover Systems

David Daniel
Robert Koerner

Properly constructed and carefully maintained
waste containment facilities protect human health
and the environment. In Waste Containment Facili-
ties, 2nd Edition, Daniel and Koerner provide tech-
nical guidance for the complex task of ensuring
construction quality control and assurance of geo-
synthetics used to contain waste, as well as manu-
facturing quality assurance and control of these
materials.

This book covers all types of waste containment
facilities, including hazardous waste landfills and
impoundments, municipal solid-waste landfills,
non-hazardous-waste liquid impoundments, and
final covers for new facilities and site remediation
projects. The new edition updates and expands the
previous edition to reflect recent developments in
test methods, specifications, and field practice.
Engineers and managers involved in the design,
construction, permitting, and operation of waste
containment facilities and in the fabrication of geo-
synthetic material will find this book an essential
technical resource.

American Society of Civil Engineers (ASCE Press),
2007.

Zero-Valent Iron Reactive
Materials for Hazardous
Waste and Inorganics
Removal

I. M. C. Lo, R. Surampalli
and K. C. K. Lai, Editors

This committee report pro-
vides a tool for engineers or
decision-makers to evaluate the applicability of
Zero-valent iron (Fe0) and give them the technical
solutions about the engineering application of Fe0
to contaminated sites. Written from both theoreti-
cal and practical viewpoints, this book covers the
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comprehensive principles, latest research findings,
and innovative development of FeO in hazardous
waste and inorganics removal. The approaches of
design, installation and performance evaluation of
FeO-based PRBs are also covered.

American Society of Civil Engineers, 2007.

Dam Foundation
Grouting, revised and
expanded

Ken Weaver
Donald Bruce

[ing: Revised and Expanded
Edition provides a state-of-the-practice review of
all aspects of drilling and grouting-based technolo-
gies used for dam foundation treatment. Like its
first edition, this book provides readers with back-
ground information and guidance to help them un-
derstand and deal more confidently with issues
related to the design, construction, supervision,
analysis, and review of grouting programs.

This new edition of Dam Foundation Grouting has
been revised to reflect contemporary grouting
practice and has been substantially enlarged to
include coverage of geologic considerations and to
address remedial grouting issues. In addition to
providing extensive information on grouting tech-
nology, equipment, and procedures, it also pro-
vides guidance of specifications and contracts. Dam
engineers, dam construction engineers, grouting
supervisors and inspectors, field personnel of dam
safety reviewing agencies, and engineering stu-
dents will all benefit from this book.

American Society of Civil Engineers (ASCE Press),
2007.
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Tipon: Water Engineer-
ing Masterpiece of the
Inca Empire

Kenneth Wright

Tipon: Water Engineering
Masterpiece of the Inca
Empire reveals the beauty
and the ingenuity of this little-known jewel of the
Inca Empire.

Located down the Huatanay River Valley by the
Inca capital of Cusco, Tipon is a 500-acre, self-
contained, walled settlement that served as an
estate for Inca nobility. This historic agricultural
site, which has been farmed and partially irrigated
for more than 450 years, is a stunning civil engi-
neering achievement by the Inca, who were mas-
ters of irrigation and hydraulic technology. They
designed buildings, waterworks, and massive
structures to be visually and functionally in har-
mony with the natural environment. In planning a
place that would integrate water, soil, agriculture,
and topography, the Inca created a virtual water
garden that impresses all who visit. Kenneth R.
Wright takes readers on a tour of Tipon’s canals,
plazas, aqueducts, and fountains—infrastructure
that transformed a remote mountainside into a
true engineering marvel.

Along with a detailed walking guide and beautiful
photographs, this book provides modern engineers
and casual tourists alike with an appreciation of the
Inca civilization through the great works they left
behind.

American Society of Civil Engineers (ASCE Press),
August 2006.
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