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Avaokonnon Feyovotwv FewTeXVikoU
Ev3iapEépovTog

AiaAéEeig NEwv AI3akTOpwV FEWTEXVIK®OV Mn-
XAVIK®OV

Mia ano Tic dpaaTnpldTNTEG TG EIdIKAG EMioTnovI-
kNG Emitponng Edagopnxavikng kal OgheAI®OEWV
Tou TexvikoU EmipeAntnpiou EAAGdOG agopda otnv
dlopyavwon osipag SIaAEEEwY, KATd TIG OMOIEG OI-
ANTEG €ival véol dIdAKTOPEG MewTeEXVIKOI Mnxavikoi,
ol onoiol avanTtugoouv To B&ua TnG JIOAKTOPIKNAG
Toug d1aTpIBNAG.

SKOMog TwV eKONAWOEWY QUTWV €ival va napouacia-
oBouv Béparta épeuvag oTnV EMICTNHOVIKN MEPIOXN
TNG MeWTEXVIKAG MNXavikng nou eknovnénkav ano
veéoug ‘EAANVEG OUVAJEAPOUG.

>Ta nAaiola TNG O€IpAg auTtng Tnv AsuTtépa 11 Ae-
kepBpiou 2006 napoucidoTnkav ol dIaAEEEIC:

- «Edagoduvauikn Mpooopoiwon oTnV SeIopIkh A-
vaiuon BaBpwv kai AkpoBabpwv Mepupwv» ano
Tov ouvadeAgo Mpodpopo Wappodnouho, Ap. MNo-
AITIkO Mnxaviko E.M.M.

- «Mpooopoiwon atov ®uyokevTpioTn TnG Kivnong
Bapswv pn YdatodiaAuTtwv Yypmv Punavtov» a-
no Tnv ouvadeA@o 'EAeva Koupouhou, Ap. MoAl-
TIKO Mnxavikd Cambridge University.

Al1aAEEN
«AlIEpEUVNON TNG CUHNEPIPOPAG TWV CUCTNHA-
TV avTinAnMUUPIKAG NnpooTaciag Tng Néag
OpAsavng kara Tov Tupwva “Karpiva” tng 29"
AuyouUoTou 2005>

H 31aAe€En dlopyavwbnke and Tnv EEE Edagounxa-
VIKNG Kal @egpediwoewv Tou TEE kal Tnv EAANVIKN
EnioTnuovikn Etaipsia Edagopnxavikig kar OgueAi-
woewv TNV Tpitn 19 AekeuBpiou 2006 pe €ionyn-
Tpia TNV ouvadeA@o Avta ABavaconoUAou, MoAITI-
KO Mnxaviko, M.Sc., Ynownoia Aidaktopa Tou Uni-
versity of California at Berkeley, HMA kal pgAog Tng
OXETIKAG AveEapTnTng EmiTponnc Algpelvnong Twv
Aimiov AcToxiag EnixwpdTtwv (ILIT) oTnv nepioxn
TnG N€ag OpAeavnc.
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Mpooexeig EnioTnHovikéG EkdNAWOEIg

Huepida
«E@appoyég FrEWOUVOETIKOV YAIK®OV >

>Ta nAaiola Twv dpactnploThTwV Tng EIdikng Eni-
oTNUOVIKAG Edapounxavikig kar OgueAIOOswY Tou
TEE, ouvdiopyavwvetal and To TEE kal Tnv veoou-
orabeioa EAANvIKN ETaipeia MewouvOeTIKWV YAIKOV
(HGS) nuepida pe B£pa «FewTeXVIKEG EQPAPUOYEG
TE®WOoUVOETIKWV YAIK®DV > .

H npepida Ba npaypatonoin®n tTnv 11.01.2007, n-
MEpa MépunTtn, otnv aibouca ouvedpiGoswv Tou E-

BEA, Akadnuiag 7, 6° 6po@og, otnv ABrnva. H oup-
JETOXN OTNV Nuepida sival eAelBepn.

H nuepida aneuBlveTal oTo GUVOAO TOU EMICTNHOVI-
KOU KOOHOU MOU €HMAEKETAl OTN WEAETN Kal KaTa-
OKEUN TEXVIKWV €PYWV Kal MOU &evOIAQEPETAl va
evnuepwOEi yia TIC €EeAi€eIC oTOV TOMED TWV YEW-
OUVBETIKOV UAIKOV Kal va yvwpioel oUyXPOVeEG e-
VAAAGKTIKEG AUCEIG YIa TNV QVTIMETOMION TEXVIK®OV
npoBANUATWV ZKONOG TNG NUePidag eivai:

a. Evnuépwon yia Toug d1apopouc TUMOUC YEWOUV-
BeTIkwV UAIKwV mnou diaTiBevTal orjpepa kai ol
TOUEIC EQPApUOYNG TOUG.

B. AvAdeiEn TWV TOMEWV YEWTEXVIKOU €vOIAPEPOV-
TOG, OTOUG OMOIOUG £XOUV EPAPHOYH TA YEWOUV-
OETIKA UAIKA.

y. Mia npwtn evnuépwon TwV OCUVAdEAPWV HEAE-
TNTOV KAl KATAOKEUAoT®wv [MOAITIK®V Mnxavi-
KWV OXETIKG Pe Bfpata oxediaopol Kal KaTta-
OKEUAOTIKNG MPAKTIKNAG TWV YEWOUVOETIKWOV UAI-
KWV.

H 'OpyavwTikr EmTponn Tng Huepidag anapTileTal
and Toug ouvadéA@oug TnG EIdIkRG EmoTnUoVIKAG
EniTponng Eda@opnxavikng & OspeAiwoswy TEE kai
Tou AloiknTikoU ZupBouAiou TnG EAAnvikng ETaipei-
ac MewouvBeTikwv YAIK®V (HGS) (BAéne «TA NEA
THX EEEEO - Ap. 4 - AYTOYZTOX 2006).

JUVTOVIOTNAG Yia TNV opydvwaon Tng nuepidag sival o
ouvadsApog ABavaaiog MAATAg

ToT: 210.6013044

HA-AI:  geoconsult@geoconsult.gr

MAnpogopieg: P. Pifou
TnA: 210.3291443
ToT: 210.3226015
HA-AI:  sci-work@central.tee.gr

Mpoypappa Huepidag
08:45-09:10 MpooéAeuon SUVEDSPWV
09:10-13:50 NPQINH ZYNEAPIA

[eVIKEG EI0NYNOEIG YIA TIG YEWTEXVIKEG EQAPHOYEG
TWV YEWOUVOETIKOV UAIK®OV

1° MMpoedpeio:>T. ToOEykoG - AvaoT. KoAAiog - I. ®i-
kipnG - N. Kotra

09:10-09:30 EvapkTrpleg opIAIEG KAl XAIPETIOHOI
Exknpoownog Y.ME.XQ.A.E.
Eknpoéownog TEE: ©. ApayKi®Tng
Exknpoownoc EEEEO/TEE: A. MAaTtng
Eknpdownog HGS: A. KoAAIOG

09:30-10:00 l'ewouvOsTIKG — EpapuoyEg yia Ala-
XWPIOHO, STpayyion kal Agitoupyia
PiATpou
MixaAng Maxakng

10:00-10:15 Katakdpupa oTpayyloTnpia
ABavdaaiog MAaThg

10:15-10:40 EAappoBapr UAIKG
AnunTpng ATatliong

10:40-10:55 ZeIodIkr) HOVWON KATAOKEUWV £0AI-
KAG avTIoTAPIENG UE CUUMIECTO Na-
péupBAnua yewappou EPS
MNwpyog ABavaconoulog

10:55-11:20 YnoAoyiopoG npooTaciag guveeTng
oreyavwong XYTA
Mapiva MavTalidou
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11:20-11:50 AidAsippa

2° Mpoedpeio:Bao. AiakouixdAng - Any. ATuatliong
- Avt. TQipita - I". 'kAaBadg

11:50-12:05 M'ewouvOeTIKA UAIKG OTEYAVWONG Kal
TPOMNOG EPAPUOYNG TOUG
KwvoTavTivog Maidng

12:05-12:30 OnAiouéva enixwpaTa
NikoAaog Naokog

12:30-12:55 OdooTpwuata — AVakAAaTIKA pnyua-
Twon
AvaoTaaciog KoAAIOG

12:55-13:20 AvTidiaBpwTiki npooTaagia e Xpnon
YEWOUVOETIKOV UAIKOV
Mavvng ®ikipng

13:20-13:50 EpwTtnosic - MNapeuBaosig - ZulATnon

13:50-15:00 MeonuBpivi Alakonn
15:00-18:45 AMNOINEYMATINH ZYNEAPIA

Mapouciacn nepINTwoswv and Tnv npagn (=xedia-
opoG — KataokeuaaoTikn MpakTikn)

3° Mpoedpeio:HA. Xpriotou - N. Ndokog - I. NTou-
vidg - I. ApétTa

15:00-15:10 Evnuépwon vyia TIg dpaoTnploTnNTEG
Tou IGS (International Geosynthetics
Society)
KoAAiog A., EAC

15:10-15:20 EyvaTia 0d0¢: 10 xpovia euneipia ano
TV TeXVIKN Olaxeipion TG MEAETNG
Kdl KATAOKEUNG ONAIOHEVWV EMIXWHA-
TWV
Carr R.W., Zakoupnévta E., Xouaia-
dag B.

15:20-15:30 AvaAuon OnAIOHEVOU EMIXWHUATOG ME
31aGPOopouUG Kavoviououg — ZUyKpion
anoTEAECHATWV
Carr R.W., Zakoupnevra E., Xouoia-
dag B., Iakwpidou M.

15:30-15:40 YynAad esmixopata: Baoikeg apyxeg
avaAuong - MeBodoAoyIkr Npooeyyi-
on oxedlaopolU Kal KATAOKEUAOTIKEG
AENTOMEPEIEG
Eppaipidong X., Apyupiadn A., KAQung
N., MoAUZog X.

15:40-15:50 Epneipiec and Tn HEAETR Kal KaTa-
OKEUN UWNA®V OMAICUEVWV EMNIXWHA-
TWV AUTOKIVNTOOPOUWV HE XPNon Ye-
WOUVBETIKWV UAIKWV
®ikipng I., Maupopparn X.T.

15:50-16:00 >x€d1a0POG OMAIGHEVWV EMIYXWHATWV:
Opiakr 10opponia & apiBunTIKEG WE-
Bodol
KAAuNG N.,Kwpodpopog A., Eppaipi-
dng X., Apyupiadn A., ManadonoUAou
M.

16:00-16:10 ApIBUNTIKA NPOCOUO0IWCN ONAICHEVWV
XWHATOUPYIKWV EPYWV
KapaunaTtakng A., Sakoupnévra E., I-
wakeipiong I.

16:10-16:30 MapepBaoceig — ZulATnon

16:30-17:00 AldAeippa

4° [lpoedpeio:I. KupiakornouAoc - Mix. laxdkng -
Ax. Manadnuntpiou - Xap. MuyddAng

17:00-17:10 Zupnepipopa TOiXWV OMNAIOPEVOU £D4-
®oug und osiopikh QopTion — H nepi-
nTwon Tou oOsiogoU Tng Taiwan
(1999)
ABavaodnouhog IN.A., Pantn A.A.

17:10-17:20 Z€IOMIKN OUUNEPIPOPA TOIXWV ONAI-
OMEVNG YNG OTN vea dovnTikA Tpanela
ToUu EMI
rkalérag I'., AvaoTaconouAog 1., Apo-
oo¢ B., Mewpyapakog M., KoupkoUAAg
P.

17:20-17:30 EVaAAGKTIKEC €MIAOYEG MPOCTATEUTI-
KNG €nEvOUONG MNPAvwv OMAICHEVWV
EMNIXWPATWV
PiToog A., Miykipou M.

17:30-17:40 MNpakTIKEG €@APPOYEC  dUOKANNTWV
01aEOVIKWV YEWNAEYHATWY OTN OTABE-
ponoinan agBevolg £dagoug
Dulala-Rigby Y.

17:40-17:50 EQpapuOYEG YEWOUVOETIKWOV OTNV Npo-
oTacia apxainv pvnueiov: H nepintw-
on Tou Appngopiou Oikou
EyyA&dog A.

17:50-18:00 N'ewowAnveg: YnobaAacola TonoBETN-
on o€ €pyo avanAaong Kal NpooTaciag
appwdoug napaliag
Kievit J.J., Zahaxwpn E.

18:00-18:10 Enidpaon TwV YEWOUVOETIKOV UAIKOV
oTn O€IOWIKN andkpion Kal guoTadeia
YEW-KATAOKEUWV
Zavia B., Toopnavakng L., Wappodnou-
Aog IM.N.

18:10-18:15 EvaAAakTikn AUon aykUpwong oTeya-
VWTIKOU OUCTANATOG AIMVOJEEANEVG
MnBupvag viioou AéoBou
SwTtnponoulog B., AaokapaTog M.

18:15-18:20 ZuoTnua oteydvwong undyeiwv KaTa-
OKEUWV HE MMNEVTOVITIKEC MEUBPAVEG
Voltex
Xaiperakng M.

18:20-18:30 EpwTnoeig - MNapepBaosic - ZulnTnon

18:30-18:45 KAcgioigo nuepidag
Any. ATpaTiidng

Huepida
«A1avoiEn Znpayymv pe Mnxaviapara
OAopétwnng Konng (TBM) -
Suyxpoveg EEsAieig»
tunnelling.metal.ntua.gr/gts

To Texvikd EmipeAntnpio EAAGSOG / Eidikr EmioTn-
yovikr Enitponn Edagopnxaviknig kar OsueNivoswyv
dlopyavwvel nuepida, anod Koivou Pe Tov EAANVIKO
MoAuTexvikd ZUAAoyo kar Tnv EAAnvikn Enimponn
Snpayywv kai Ynoysiowv Epywv, ye Ogua «Aidavol-
&n Znpayywv pe Mnyxavipara OAopéTwnng
Konng (TBM) - Z0yxpoveg EEeAi&eig». H nuepi-
da 6a npaypartonoin®r Tnv 1" devpouapiou 2007
oto EBEA. MNepioodTepeg NANPOQPOPIEG OTNV I0TOCE-
Aida Tng EEZYE.

20 Ianwvo-EAAnviko Zupnocio
AVTICEIOHIKOG ZXeS1a0H0G, MapaTpnon
Zupnepipopdag, kai AvaBadpion OepeAIOCEWV
3-4 AnpiAiou, 2007
Tokuo, Ianwvia
www.civil.tohoku-
akuin.ac.j oshida/2JGW/index.html

To oupnooio diopyavmwveTal anod To THAHA ZEIOHIKNG
Mnxavikng Tou SUAAOYoU MOAITIKOV Mnxavikwv Tng
Ianwviag kar To EAAnvikd Tufpa AvTIOEIOHIKAG Mn-
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xavikng (ETAM) oe ouvepyacia pe Tnv Japanese
Geotechnical Society kal Tnv apan Association for
Earthquake Engineering.

>To Supnodacio Ba doBsi £upacn Ot NAPOUCIACEIG,
oulnThoeig kal avTaAlhayn andywewyv o€ Bgpara avTi-
osiopikoU oXedlaopou, napaTthpnong TNG CUMNEPI-
(opag kai avaBaepiong BePeNI®OEWY, OUGTNHATWY
avTioTAPIENG, KAl UNOYEiwV KATAoKEU®V. STa Bgua-
Ta Tou Zupnociou nepiAapBavovTar:

- BAAGReg BepeMIOEWY KAl CUOTNUATWY AVTIOTNPI-
€nc os npdbo@aToug osiopoUg

- AVTIOEIONIKOG OXeDIAONOG NAcOdAwY, ENIPAVEI-
AKWOV Kal EYKIBWTIOUEVWY BEPENIDTEWY

- AVTIOEIONIKOG O0X€DIAONOG OUOTNHATWY AVTIOTH-
pIENG

- AVTIOEIONIKOG OXEDIAOHOG UMNOYEIWV KATAOKEUMV

- Avapaluion kal ENIOKEUN UQPIOTAPEVWY BEPENI®-
oEWV

ZnUavTikeG Huepopnvieg

20 Aek. 2006 TpoBeopia unoBoAnRG NEPIARYEWYV
15 Iav. 2007  Evnuépwaon anodoXng nepIARWEWY
28 deB. 2007 MpoBeopia unofoAng apbpwv
Enikoivwvia: KaB. I'. Nkaleérag, TnA. 210.7723747

MepIAfwelg ApBpwv npenel va anooTeAAovTal nAe-
KTpovikad otnv dielBuvaon gazetas@ath.forthnet.gr

MNationa! Center for
U Sejsmic Bisk Reducton

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.

MNepioodTEPEC NANPOPOPIEG and TNV ypauparteia Tou
oupnoaciou, E-mail: issrr2007@utcb.ro

ITA-AITES WORLD TUNNEL CONGRESS 2007

“UNDERGROUND SPACE —
THE 4™ DIMENSION OF METROPOLISES”
and the 33" ITA-AITES GENERAL ASSEMBLY

www.wtc2007.org

To ouvédplio Ba diggaxOn otnv Mpdya Tng Toexiag,
To didotnua 5 - 10 Mdiou 2007 pe Tnv dlopydvwon
TnG Czech Tunnelling Committee ITA-AITES kai pe
TNV NApakaTw Bsuartoloyia:

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

NAnpogopieg and Tnv ypapyuarteia Tou ouvedpiou:

Secretariat of the WTC 2007 Organizing Committee

METROPROJEKT Praha a.s.

1. 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

IoTooeAida www.wtc2007.0org
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4 International Conference on Earthquake
Geotechnical Engineering
www.4icege.org

To ouvedpio Ba npayparonoindr) otnv Osgcalovikn
To diaoTnua 25 - 28 Iouviou 2007 pe Tnv diopya-
vwon Tng Technical Committee TC4 Earthquake
Geotechnical Engineering and Associated Problems
Tng ISSMGE, Tou Epyaortnpiou Edagounxavikng,
OepeNIWOEWY Kal TEWTEXVIKNAG ZEIOPIKAG MNXavikng
Tou TAMaTog MoAImKk®Y Mnxavikwv Tou ApioToTeE-
Agiou MavenioTnuiou Ocooalovikng kal TG EAAnvI-
kNG EnioTtnuovikng ETaipeiag Edagpopnyavikng kai
Ocepehiwoswyv. H Bepatoloyia Tou ouvedpiou Exel
g €8NG:

Soil dynamics: Field and Laboratory testing

Soil-site characterisation and dynamic soil

modelling

Analytical and numerical methods

Seismic hazard and strong ground motion

Site effects and microzonation

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

N =

Nounkw

MapdAAnAa pe To ouvédplo Ba dlopyavwbouv work-
shops e Ta NnapakaTw B&uara:

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).

MeploodTEPEG NANpPoPoOpieg and Tnv ka Avaoracia
Apyupoudn (ApioToTéAeio MavenioTApio ©sooalo-
vikng, Tax. @up. 450, ®eooaiovikn, T.K. 54124, nA
OI. anastarg@civil.auth.gr, TnA. / ToT. 2310.995842
kali ano Tnv Symvoli (Imavvou Toalouyidn 16-20,
®eooalovikn, T.K. 542 48, TnA. 2310. 433099, TOT.
2310.433599, nA.d1. symvoli@symvoli.com.gr.

Ma nAnpo@opieg OXETIKA WE TNV UNOBOAN NEPIANWE-
WV Kal apBpwv EMNIKOIVWVAOTE WYE TAV Ypauuareia
Tou ouvedpiou atnv nA.dl. secretariat@4icege.org.

OF THE INTERNATIONAL SOCIETY FOR ROCK MECHANICS

www.isrm2007.or

To ouvedpio diopyavwveral and Tnv MopToyaAikn
EBvikn Emitponn TnG ISRM kai 6a disgaxdr oto CCL
- Lisbon Congress Centre oto “Park of Junqueira”
TnG ANiocaBwvag, MopTtoyaAia, anod TiIg 9 pexp! Tic 13
TouAiou 2007. 'Onwg avagéperal oTnv I0TO0EAIda
TOU ouvedpiou:

“In order to widen the contribution of all partici-
pants, the Congress format shall comprise parallel
sessions and workshops, so that as many as possi-
ble papers may be orally presented. State-of-the-
art presentations of technological developments
shall also be featured. It is foreseen that all ab-
stracts shall be accessible in advance, in an espe-
cially devoted web site, so that fruitful discussions
may be maintained during the Congress.

The Congress shall have several themes of general
interest, presented by invited keynote lecturers,
with presentation and discussion of selected papers
in plenary sessions; international workshops in
Madrid, Spain and Ponta Delgada (Azores), Portu-
gal, focusing new and developing subjects; a tech-
nical exhibition; short courses; specialized sessions
organized by the ISRM Commissions and ISRM
NGs; and a selection of one-day field trips. The
recent increase in underground works in Portugal
will certainly provide a wide range of choices for a
pleasant journey.”

Session Themes

T1 - Rock Engineering and Environmental Is-
sues

e Coupling environmental aspects with rock mass
modelling.
e Aquifers and underground works.

e Underground storage of waste: disposal tech-
niqgues and improved management. Modelling
pollution, remediation and decontamination.

o Impact of large surface excavations on the envi-
ronment.

e Energy storage and environment protection.

e Reducing consequences from storage and mine
closing.

e Keynote Lecturer: C. Dinis da Gama (Portugal)
Environmental Constraints in Rock Engineering
Practice.

e General Reporter: Robert Hack (The Nether-
lands).

T2 - The Path from Characterization to Model-
ling

e Geometric and mechanical modelling of rock
masses.
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e« Sampling issues and uncertainty in modelling.
e Tests for the evaluation of model parameters.
¢ Numerical modelling of rock mass behaviour.

o Keynote Lecturer: Loren Lorig (Chile) Using
Numbers from Geology.

e General Reporter: Xia-Ting Feng (China).

T3 - Slopes, Foundations and Open Pit Mining
e Design of slopes and surface excavations.

e Dam foundations.

e Rock falls and remediation techniques.

¢ Methodologies for safety evaluation, determinis-
tic vs probabilistic methods.

e Open pit mining stability.
e Monitoring and data analysis.
e Case histories.

o Keynote Lecturer: Alcibiades Serrano & Claudio
Olalla (Spain) Bearing Capacity of Shallow and
Deep Foundations in Rock with the Hoek and
Brown Failure Criterion.

e General Reporter: So-Keul Chung (Korea)
T4 - Tunnel, Caverns and Underground Mining
e Design of tunnels and caverns.

e Numerical modeling for mechanical and thermo-
mechanical behaviour.

e Modelling of excavation and support.
e Maintenance and repair of tunnels.

e Underground mining.

e Monitoring and safety control.

e Case histories.

e Keynote Lecturer: Mike Roberts (South Africa)
Mining Rock Engineering Research Requirements
and Technologies for 2025.

e General Reporter: Sergey Yufin (Russia).

T5 - Earthquake Engineering and Rock Dy-
namics

e Seismic analysis and design of slopes, founda-
tions and underground openings.

e Rockbursts and tectonophysics.
e Rock blasting and fragmentation.
e Modeling of dynamic phenomena in rock.

e Keynote Lecturer: Takashi Akiyama (Japan)
Evaluation Method of Seismic Stability of Foun-
dation/Slope at Nuclear Plants in Japan.

e General Reporter: J. Vieira de Lemos (Portugal).

T6 - Petroleum Engineering and Hydrocarbon
Storage

e Recent developments in well-drilling.
e Borehole stability problems.
e Recent progress in reservoir engineering.

e Hydrocarbon production enhancement and rock
mass response.

e Reconversion of depleted oil and gas reservoirs.
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e Underground storage.

e Keynote Lecturer: Pierre Bérest (France) To
what extent can we Predict the Long-term Be-
havior of Man-made Underground Openings.

e General Reporter: Sérgio Fontoura (Brazil).
T7 - Safety Evaluation and Risk Management

e Rock Mechanics in current national safety codes
and practices.

e Assessment of characteristic values and partial
safety factors.

e Functional and serviceability requirements.

e Ground uncertainties, risk analysis and safety
evaluation.

e Monitoring plans, risk management, triggering
measures and contingency procedures.

e Keynote Lecturer: Herbert Einstein (USA) Uncer-
tainties in Rock Engineering - From Exploration
to Implementation - General Reporter: Joe Car-
valho (Canada).

Specialized Sessions

Specialized Sessions will be organized in coopera-
tion with the ISRM Commissions, ISRM Interest
Groups and promoted by ISRM NG’s. Until now the
planned Sessions are:

e SO01 - Rockfall - Mechanism and Hazard
Assessment

Organization: JTC1 - Joint Technical Committee on
Landslides and Engineered Slopes
Responsible - Herbert Einstein (MIT, USA)

Part I Technical presentations on rockfall mechan-
ics

Part II Debate on rockfall hazard rating systems

e S02 - Rock Mechanics Data: Representation
and Standardisation

Organization: JTC2 - Joint Technical Committee on
Representation of Geo-Engineering Data in Elec-
tronic Format

Responsible — David Toll (UK)

e S03 - Innovations in Underground Con-
struction

Organization: ISRM/ITA Joint Session
Responsibles — ISRM: Gernot Beer (Austria) & L.
Ribeiro e Sousa (Portugal)

ITA: André Assis (ITA Past-President, Brazil) &
Harvey Parker (ITA President, USA)

e S04 - Application of Geophysics to Rock
Engineering

Organization: ISRM Commission on Application of
Geophysics to Rock Engineering
Responsible — Koichi Sassa (Japan)

e SO05 - Maintenance and Repair of Under-
ground Structures

Organization: ISRM Commission on Maintenance
and Repair of Underground Structures in Rock
Masses

Responsible - L. Ribeiro e Sousa (Portugal)

e S06 - Mine Closure

Organization: ISRM Commission on Mine Closure
Responsible - Christophe Didier (France)

ZeAida 6




e S07 - Mining

Organization: ISRM Interest Group on Mining
Responsible - Bruce Hebblewhite (Australia)
Keynote Speaker:

Role of Rock Mechanics in Modern Mine Design and
Operations

e S08 - Rock Blasting Induced Vibrations

Organization: ISRM NG Portugal
Responsibles - C. Dinis da Gama & Pedro Bernardo
(IST, Portugal)

e S09 - 3D Laser Scanning Applied to Geo-
technical Problems

Organization: ISRM NG The Netherlands
Responsible - Robert Hack (The Netherlands)

e S10 - Underground Waste Disposal: Pro-
gress and Challenges

Organization: ISRM Interest Group on Underground
Waste Disposal
Responsible - Dr. WANG Ju (China)

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 NANPOPOPIEC and TNV ypauparsia
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

ASSOCIATED RESEARCH CENTERS
FOR URBAN UNDERGROUND SPACE

ASSOCIATION DES CENTRES DE RECHERCHE
SUR L' UTILIZATION LURBAINE DU SOUS-S0L

11th ACUUS Conference "Underground Space:
Expanding the Frontiers"
www.acuus2007.ntua.gr
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To ouvedplo Ba dieEaxbn To diaoTnua 10 - 13 Ze-
nTepBpiou 2007 otnv ABrva pe Thv dlopyavwaon TG
ACUUS (Associated Research Centers for Urban
Underground Space) kai Tou EpyacTnpiou MeTaA-
AeuTikng and MepiBaAhovTikng TexvoAoyiag Tng
Zx0ANG MeTaAAeloAOywv kal MetaAAoupywv Mnxa-
VIK®OV Tou EBvikoU MeTooBiou MoAuTexveiou Kal PE
TNV NApakaTw Bsuartoloyia:

Underground space utilization
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
Future challenges in underground development

NAnpo@opieg and Tnv ypauuaTeia Tou cuvedpiou:

ABavdaaoiog Maupikog

Hpwwv MoAuTexveiou 9, 15780 ZQIrPA®OY
TnA. 210.7722190

Tot. 210.7722156

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

ZEURO:TUN 2007

Computational !\ﬂfeth}ds in Tunnelling

e

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

To ouvedpio Ba dieEaxbn To diaoTnua 17 - 19 Ze-
nTepBpiou 2007 oTtnv Biévvn pe Tnv diopydavwaon
Tou Vienna University of Technology kai pe Tnv
napakatw OsuaTtoAoyia:

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
MAnpopopieg anod Toug:

Mondial Congress & Events
Operngasse 20b, A-1040 Vienna, Austria
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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
IoTtooeAida http://eurotun.tuwien.ac.at/

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

To ouvedpio Ba die€axdn atnv Madpitn, Ionavia To
digoTtnua 24 - 27 SentepBpiou 2007 kai dlopyavw-
VvETal and Tnv Spanish Society for Soil Mechanics
and Geotechnical Engineering. To ouvédpio é£xel
oav yeviko Bépa «Geotechnical Engineering in Ur-
ban Environments» kal n sni pepoucg BepartoAoyia
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
2.2. Dealing with groundwater
2.3. 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
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 oupnoaoio 6a digaxbr otnv Boston, HMA To dia-
oTnua 24 - 27 SentepBpiou 2007 kal diopyavmve-
Tar and 1o Geo-Institute Tng American Society of
Civil Engineers. AVTIKEIJEVO TOU CUMMOCIOU €ival n
napouaciacn YeEWTEXVIKWV, JOoPNTIKWV, NePIBAAAO-
VTIKOV KAl YEWQUOIK®OV HEBOdWV evopydvwaong Kal
€QPApUOYWV Yid TNV napakoAoudnon 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
¢ 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

e 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

MANPOMOPIEG OXETIKA HE TO OUVEDPIO pnopolv va
avalnTnouv oTnv IoTogeAida Tou
http://www.fmgm.org
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6th International Conference on

Case Hist

VI International Symposium
Geotechnical Aspects of Underground Con-
struction in Soft Ground - IS - Shanghai 2008

www.tc28-shanghai.org

To oupnooio Ba dieEaxdn ornv Shanghai, Kiva To
didoTtnua 10 - 12 AnpiAiou 2008 kal dlopyavwveTal
andé To Tongji University pge 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 aiyida Tng International
Society of Soil Mechanics and Geotechnical Engi-
neering (ISSMGE) TC28 Committee on Under-
ground Construction in Soft Ground.

To ouunocio anoTeAsl To 6° TNG OXETIKAG OEIpdc
oupnooiwv [nponynénkav oto New Delhi (1994),
London (1996), Tokyo (1999), Toulouse (2002) kal
Amsterdam (2005)], nou dlopyavwvovTtal and Tnv
TC28 oTa nAaigia 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 BguaToAoyia Tou cupnoaiou €ival n akoAoubn:

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

e Deep Excavations
e Numerical Analysis & Deformation Prediction

e Ground Treatment, Control of Groundwater
Inflow and Deformation

e Monitoring of Performance
¢ Safety, Risk and Hazard Management
MAnpo@opieg anod Tnv ypaupdarteia Tou cuunoaciou:

Dr. Xiongyao Xie

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

TnA. 0086-21-65982986

ToT. 0086-21-65982986

HA.AI. secretary@tc28-shanghai.org
IoTtooeAida www.tc28-shanghai.org

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 ouveédpio Ba dieEaxBry oto Arlington, Virginia,
Washington, D.C., USA To didotnua 11-16 Auyou-
oTou 2008 pe Tnv diopydvwaon Tou University Mis-
souri — Rolla kal Tnv napakdartw Bspatoloyia:

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

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

NapaAAnAa pe To ouvedplo, To difuepo 11-12 Au-
youoTou 2008 6a diggaxObry Soil Dynamics Short
Course, oto onoio 8a d1dagouv ol Shamsher Pra-
kash kar Ahmed Elgamal Ta napakdtw 6fuara:
Dynamic Soil Properties, Elementary Seismology,
Ground Motion Amplification, Liquefaction Analysis
of Soils, Stability of Rigid Retaining Walls, Bridge
Abutments, Pile Foundations, etc.

MAnpogopieg: Dr. Shamsher Prakash, Conference
Director, prakash@umr.edu kai Distance & Con-
tinuing Education 103 ME Annex Rolla, MO 65409-
1560, TnA. 001-573-341-4442, ToT. 001-573-341-
4992, 6icchge@umr.edu.
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Central Board of Irrigation and Power

;‘_ S -:X, A window to the Power & Water sectors in India

IS0 9001-2000 Organization
rF_____J
2008 World Tunnel Congress
"Underground Facilities
for Better Environment & Safety"

and 34th ITA General Assembly
www.cbip.org

To ouvédplo Ba dieEaxBn To diaoTnua 22 - 27 e-
nTepBpiou 2008 oto New Delhi, India, pye Tnv diop-
yavwon Ttou Central Board of Irrigation and Power
(CBIP) kai Tng Adhering Committee of ITA (India),
uno Tnv alyida Tng ITA-AITES kal pe TNV NAPAKAT®
BepaToAoyia:

I. Planning, Investigation and Design of Tunnel,
Cavern & Underground Projects

¢ Planning, Investigation and Interpretation of
Geological Data;

e Engineering Classification and Characteriza-
tion of Rock Mass;

e Hydraulic and Structural Design of Tunnels;

e Stabilization and Support System for Tunnel-
ling;

e Determination of In-situ Stresses for Under-
ground Excavation;

e Instrumentation Monitoring, Back-analysis
and Modelling Methodologies;

e Analysis and Design Methodologies including
Effect of Seismicity on the Underground
Structure.

II. Tunnel & Cavern Construction Technologies and
Equipment

e Construction Methodologies for Tunnels, Cav-
erns, Underground Storages including Reme-
dial Measures for Large Collapses;

e Tunnelling in Urban Areas;

e Soft Ground Tunnelling including Shotcrete
Methods;

e New Developments — TBM Performance and
NATM Experiences;

e Micro Tunnelling;

e Trenchless Technology - Practice and Evalua-
tion;

e Immersed Tunnels and Sub-merged Floating
Tunnels.

III.Risk Management

e Better Preparedness against Tunnel Related
Natural Hazards;

e Risk Analysis and decision-making Techniques
for Large Underground Projects.

IV.Environmental and Social Impacts

e Environmental and Social Impact Assessment
of Underground Works and their Norms and
Methodologies;

e Environmental Control in Tunnel/Cavern and
Underground Spaces;

e Effective Ventilation in Tunnels and Practices.

V. Safety Issues - Standards and Policies
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e Fire Safety Arrangement and Measures in
Tunnels and Transport;

e Safety Standards and Policies in Different
Countries and New Developments.

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

e Costing and Contractual Practices in Tunnel
and Underground Works including Aspects of
Measurements and Payment;

e Experience and Structure of Model Contract
Document;

e Project and Equipment Financing Build Oper-
ate Transfer (BOT) Projects;

e Securitisation and Risk Mitigation.

VII.Research & Development

e Robotisation of TBM Tunnelling
MAnpogopieg and Tov ypappaTéa Tou ouvedpiou:

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

Tot. +91 11 26116347

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

cbip@vsnl.com
IoTooeAida: http://www.cbip.org/

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

\i)

To ouvédplo Ba digkaxbry atnv BpaliAia Tov Iouvio
2010 pe Tnv dlopyavwon 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».

MNepioodTepeg NAnpo®opieg oTnv 10TO0EAIda TOU
ouvedpiou Kal OTIG NAEKTPOVIKEG OleubUVaOEIg
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 ouvédpio Ba diggaxdr) atnv BiBAIoBRkn AAeEav-
Opeiag - Bibliotheca Alexandrina, Aiyunto T0 dI1a-
otnua 5 - 9 OkTwBpiou 2009 kal diopyavwveral
ano Tnv Egyptian Geotechnical Society. To ouvé-
dplo €xel oav yeviko Bépa «Future of Academia &
Practice in Geotechnical Engineering».

(G- 4R -0

Ai1gbvn Néa
Inadequate geotechnics put Moscow at risk

A lack of investment in geotechnical services has
put 20% of Moscow at risk of collapse, Russian
geotechnical experts have told GE.

Recent ground collapses in the city have resulted in
mayor of Moscow, Yuri Luzhkov, ordering a review
of construction work amid concerns that other ma-
jor failures could follow.

Professor Vladimir Baulin, exhead of the Geocryol-
ogy Research Department at the Russian Federal
State Enterprise, told GE that a lack of investment
in geotechnical services while a spate of under-
ground shopping centres and car parks have been
built had made much of the city's ground unstable.

"In Moscow in the last 10 to 15 years, construction
companies in pursuit of profit have minimised the
expenses for geotechnical research and have
therefore increased the structural risks," said Prof
Baulin.

He added that the recent collapse of a major sec-
tion of the main road into the city, the Lenin-
gradsky Prospekt road - which sparked the current
review of geotechnical construction work - was the
result of inadequate geotechnical testing of the
ground underneath.

Arup associate Steve Macklin, who has worked on
large projects in the city, said the danger was par-
ticularly acute because construction of under-
ground structures could destabilise the many caves
that are underneath Moscow.

These caves were formed by chemical erosion,
known as "Karst", of the layers of mudstone and
limestone, which comprise the city's strata. Holes
in the highly permeable limestone had allowed
groundwater to percolate through and this had
slowly opened up voids varying in depth from 10m
to 100m.

TA NEA THZ EEEEO — Ap. 6 - AEKEMBPIOZ 2006

Some of the newly constructed basements were in
danger of adding stresses around these voids and
disturbing their strength, said Macklin. "People are
doing things that could disturb the stability of these
caves. A 40m deep basement will change the
10ads in the ground. "Baulin added that soils with
Karst voids were affecting about 20% of Moscow,
particularly in the west and south west of the city
around the Moscow River.

Macklin claimed that Karst hazard maps would im-
prove the chances of detecting these caves. Exist-
ing mapping of ground conditions in Moscow is
limited, he told GE.

Baulin said the city authority had started a 10ng-
term project to map ground conditions but the
work was far from complete. "Some years ago,
under the order of the Moscow government, Mos-
cow Municipal

Construction Codes (MGSN) were issued laying
down the requirement to map the ground condi-
tions." Fast completion of these maps was crucial
because Moscow's construction boom, including
underground structures, would continue unabated,
said Baulin.

However, Hugh Doherty, director of Russia and
Central Europe at consultant Waterman, which is
structural engineer on a new tower proposed in
Moscow, said:

"Ground conditions in Moscow can be quite a chal-
lenge but there's no reason to get overly con-
cerned so long as the work is done in the proper
manner."

(GROUND ENGINEERING)

ETepodoooAnwia kai cartel oTig HEAETEG Kal
OTIG KATAOKEUEG SIEBVOG ...

World Bank bans Lahmeyer

The World Bank has banned Germany-based con-
sulting engineer Lahmeyer International from
Bank-financed contracts for seven years. The move
follows findings of bribery on the Lesotho Highlands
Water Project (LHWP). The ban may be reduced by
four years if Lahmeyer puts ant-corruption policies
in place and discloses past misconduct.

The World Bank’s Sanctions Committee found that
Lahmeyer bribed LHWP’s Chief Executive, Masupha
Sole, the government official responsible for con-
tract awards on the scheme. The case is a re-
opening of 2001 debarment proceedings against
Lahmeyer in relation to the LHWO. The Govern-
ment of Lesotho announced criminal indictments of
Lahmeyer and Mr Sole in 1999.

Following the announcement of the indictments,
the Bank’s Department of International Integrity
started an investigation into whether Lahmeyer
had engaged in corrupt practices in relation to its
contracts with the Bank. In October 2001, the
Sanctions Committee found there was not suffi-
cient evidence, but said it would re-examine its
findings in light of any additional relevant informa-
tion.
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In 2002 and 2003, the High Court of Lesotho con-
victed Mr Sole and Lahmeyer of bribery. The Court
of Appeal of Lesotho upheld Mr Sole’s conviction on
six of seven counts in April 2004. Following this the
Bank re-opened debarment proceedings against
Lahmeyer in August 2005.

In July 2004, the World Bank debarred Acres In-
ternational. Another company convicted of paying
bribes under the LHWP, for three years.

(INTERNATIONAL  CONSTRUCTION, December
2006, p. 6).

Mott MacDonald in LHWP bribe probe

UK-based engineering company Mott MacDonald
has been accused of being party to bribing two
senior Lesotho Government officials linked to the
Lesotho Highlands Water Project (LHWP). The pro-
ject was part financed by the World Bank.

The two senior officials, Reatile Mochebelele and
Letlafuoa Molapo, are accused of receiving pay-
ments from various companies that bid for con-
struction and engineering work on the LHWP.

A forensic audit carried out by Pricewaterhouse-
Coopers’ (PwC) South African office for the Lesotho
Government’s Crown Prosecutor was finalised at
the beginning of November 2005. It alleges the
bribes paid by Mott MacDonald, as part of a con-
sortium led by Lahmeyer, totalled UKE 74909 (US$
98105).

It lists four contracts - Nos 51, 46, 1009 and 1024
- where a consortium including Mott MacDonald
and Lahmeyer is alleged to have paid bribes to Mr
Mochebelele and Mr Molapo. It also lists a series of
memos, faxes and emails between representatives
of Laymmeyer, Mott Mac Donald and the two offi-
cials.

David Jones of the UK’s Serious Fraud Office (SFO)
told iC, the agency had received a complaint
against Mott MacDonald, along with the financial
audit for “initial assessment”. A decision, said Mr
Jones would now be made “as to whether there is
anything for the SFO to take forward”.

“If this is the case we could pass the file on or
make a decision to lead the investigation our-
selves, if there is something of significance to in-
vestigate. At this stage I do not when that decision
will be made as we only received the report and
complaint this week,” added Mr Jones.

Investigations could also take place in Lesotho.
Forensic audit author Trevor White told iC, “I have
handed the report to the [Lesotho] prosecutor’s
office and I am waiting for them to come back to
me. The Lahmeyer trial has been postponed until
March 2007, and I don't expect to see any other
developments in the case until that time.”

A Lahmeyer spokesman told iC the company has
not been approached by the World Bank over the
new allegations. “As far as we are concerned the
law suits were finalised for Lahmeyer regarding its
involvement in the LHWP with the Lesotho Gov-
ernment. We have not been approached by the
Bank regarding these new investigations, as far as
I am aware, and we have no statement to make at

the present time regarding these new allegations,”
said the spokesman.

When contacted by /iC a Mott MacDonald spokes-
woman said, “We cannot comment on activities
that took place 15 years ago on a project that has
been the subject of several detailed investigations,
none of which made any suggestion of impropriety
by our staff. We have not been contacted by any
investigating authority regarding this report. Mott
MacDonald takes its corporate social and profes-
sional responsibilities extremely seriously and has
a rigid anti-bribery policy.”

A number of international companies have previ-
ously been convicted of bribing officials linked to
the project, including Italy’s Impreglio (see iC
News 13 September 2006), Germany’s Lahmeyer
(see iC News 7 November 2006), and Canada’s
Acres International.

Lahmeyer was found guilty of corruption and
barred from undertaking any projects for the World
Bank for the next seven years, unless it co-
operates fully with the Bank in disclosing its mis-
conduct.

The LHWP, Africa’s largest civil engineering project,
involves the construction of five dams in Lesotho’s
Maluti Highlands over 30 years, and is due for
completion in 2020. The scheme will divert about
40% of water (called “white gold” by the project
authorities) in the Senqunyane river basin, via a
complex series of tunnels, to South Africa’s Ash
River and from there into the Vaal dam 70 km
south of Johannesburg.

(INTERNATIONAL CONSTRUCTION NEWS, 19 De-
cember 2006, Editor: Richard High)

Japan'’s bridge builders fined

Tokyo’s High Court has ordered 23 construction
companies to pay YEN 6.48 billion (US$ 56 million)
in penalties for rigging bids in tenders for bridge
building projects financed by the state and the now
defunct Japan Highway Public Corp.

The court found former Japan Highway executive
Sozo Kanda, 72, and seven other former company
officials guilty of rigging bids and sentenced them
to suspended prison sentences ranging from 12 to
30 months. Mr Kanda, who was also an adviser to
Yokogawa Bridge Corp, received a suspended two-
year prison term.

State prosecutors had alleged that Yokogawa
Bridge and Kawada Industries Inc organised the
bid rigging. Both companies received the heaviest
fines, YEN 800 million (US$ 6.9 million) each, a
record high for breaking Japan’s Antimonopoly
Law. Ishikawajima-Harima Heavy Industries Co
and JFE Engineering Corp, were each fined YEN
600 million (US$ 5.2 million).

The other 19 companies, which include Mitsui En-
gineering and Shipbuilding Co., Sumitomo Heavy
Industries Ltd., Hitachi Zosen Corp., and Kawasaki
Heavy Industries Ltd, were each fined between YEN
200 and 350 million (US$ 1.7 and 3 million).

The allegations first surfaced in October 2004 when
Japan’s Fair Trade Commission raided the offices of
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about 70 contractors. This resulted in 12 individu-
als and 26 corporations being indicted (23: kdnwg
€701 YiveTal kal oTnv EAAGda....)

(INTERNATIONAL CONSTRUCTION NEWS, Decem-
ber 2006, p. 7)

Cartel fined

Five groups of companies have been fined € 519
million by the Dutch Competition Authority
(Nma) for operating a price fixing cartel and
customer sharing in the synthetic rubber sector.
According to the Nma, companies belonging to
Eni, Bayer, Shell, Dow, Unipetrol and Trade-
Stomil operated the cartel between 1996 and
2002. Products traded under the cartel included
butadiene rubber and emulsion styrene butadi-
ene rubber, which are used to manufacture
tyres.

The fines handed down to Eni, Shell and Bayer
were increased because the companies have
previously been found guilty of operating car-
tels. However, the NMA has given Bayer immu-
nity from the fine because it first informed the
authority about the cartel.

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

EvrunwoiakéG Néeg KTipiakég KaTaOKEUEG

Ma va unv neplopifopacTe Hovo otnv nedn YewTe-
XVIKN MNXavikn kai yia va 6aupdooupe Ta emiTevy-
HaTa TWV OUVAdEAPWV apXITEKTOVWV NApaBETOUpE
npooparta dapBbpa and To NAEKTPOVIKO mMePIodikd
INTERNATIONAL CONSTRUCTION NEWS.

Absolute Tower, Mississauga, Canada

China-based architectural and design company
MAD has been named winner of an international
competition to design the landmark condominium
tower at the new Absolute community in Missis-
sauga, Canada.

MAD’s design for a 56-storey residential tower was
selected from among six finalists. The Absolute
Tower’s design rotates 360° from bottom to top. It
was instantly dubbed the “Marilyn Monroe building”
by locals, and is also known as the “360 degree
tower”.

The US$ 130 million tower, one of five at the Fern-
brook Homes and Cityzen Development Group Ab-
solute Community development, is expected to
start construction in early 2007. Completion is
scheduled for mid-2009.

INTERNATIONAL CONSTRUCTION NEWS (Decem-
ber 5, 2006, Editor: Richard High)

FERRRARARERAAY

Absolute Tower

Rotating tower unveiled

UK-based Glen Howell Architect has unveiled
designs for a rotating 30 storey, 170 m high
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building, for developers Dubai Property Ring. It
will be part of the 1.86 million m2 City of Arabia
development, which is itself part of the 27 mil-
lion m2 Dubailand.

Dubbed Time Residences the 80000 tonne tower
will rotate 52° every 24 hours. According to City
of Arabia masterplan architect Palmer and
Turner, “The complete building will turn 360°
every seven days. A distinctive time line runs
down the building that meets 12 o‘clock mark-
ings on the ground and the podium, allowing
observers to use the building as a fully function-
ing time piece.”

The tower will also feature 200 apartments, a
Moon Bar at the top of the building, which in-
cludes an observatory, café bar and open air
theatre, and a lounge bar, named The Ark, that
will feature music, snooker and billiards. Other
features include a swimming pool, health club,
meeting and conference facilities and car park.

Construction is expected to start in June 2007,
with completion due in the first quarter of 2009.

INTERNATIONAL CONSTRUCTION NEWS (Decem-
ber 21, 2006, Editor: Richard High)

Calatrava unveils Chicago Spire

US-based architect Santiago Calatrava has un-
veiled designs for a slender, twisting, 160-story
tower in Chicago, US for developers Shelbourne
Development Group, Inc.

The 610 m high Chicago Spire will be built on a
site where the Chicago River flows into Lake
Michigan.

Calatrava's initial design for the project, under-
taken for a previous developer, was unveiled in
May 2005. However, when Shelbourne took
over the 0.9 ha site it called for a redesign.

The new design moves a parking garage under
ground and increases the size of a landscaped
public plaza adjoining the Chicago River. There
are also two new bridges at the site.

One, which will pivot to accommodate river traf-
fic, will connect the Chicago Spire's plaza with a
lakeside bicycle trail. The other on the north
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side of the Spire, will span Ogden Slip and con-
nect the site, and the bicycle trail, to DuSable
Park.

The new design also eliminates a broadcast an-
tenna at the top of the tower, increases the
number of “exclusive residences”, and elimi-
nates a proposed hotel and retail space.

Image courtesy Shelbourne Development/San-
tiago Calatrava.

INTERNATIONAL CONSTRUCTION NEWS (Decem-
ber 13, 2006, Editor: Richard High)

New Moscow tower planned

UK-based architect RMJM has been appointed to
design the new headquarters of Russian gas
giant Gazprom in St Petersburg. RMIJM’s winning
design is a 396 m high twisting, glass needle
that “echoes the spires across the city of St Pe-
tersburg”.

[——

“There has been much debate and opposition to
introducing a building of this height to St Pe-
tersburg, but when you consider Paris, a city
with an equally precious environment, it has
been made even more special by the 324 m
high Eiffel Tower,” said Tony Kettle, UK manag-
ing director of RMJM and lead architect on the
project.

According to Mr Kettle, the inspiration for
RMIM’s design came from the concept of energy
in water - the site is located on the city’s main
waterway, the River Neva, with the form of the
building deriving its shape from the changing
nature of water, ever changing light, reflections
and refraction. The five-sided tower twists as it
rises to touch the sky.

INTERNATIONAL CONSTRUCTION NEWS (Decem-
ber 5, 2006, Editor: Richard High)

New Calgary Tower

UK-based Foster and Partners has unveiled im-
ages of a new high-rise development in Calgary,
Canada. The 247 m high tower, known as The
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Bow, will be headquarters to energy company,
EnCana Corporation.

The CA$ 579 million (US$ 500 million) project,
located between 7th and 5th Avenues and
spanning two city blocks, will be the first signifi-
cant commercial project east of Centre Street in
downtown Calgary.

Besides being home to EnCana’s corporate of-
fices the Bow will also include 158000 m2 of
rentable space. There will be 59 storeys with 53
office floors including, three floors with sky gar-
dens, two retail floors, with a total floor space of
2800 m2, and four mechanical floors.

Configured in the shape of a bow, the tower will
provide views of the Rocky Mountains, the Bow
River Valley, the Canadian Prairies and Bow
River. According to the developers the building
will set new standards in environmental sus-
tainability in the region.

The aerodynamic design of the crescent-shaped
tower reduces its wind load, which reduces the
amount of structural material required and the

surrounding turbulence. At the same time the
south-southwest orientation makes use of the
sun to heat and light the building.

Natural light and ventilation are expected to
reduce energy consumption by -30% when
compared with a standard structure of this size,
said an EnCana spokesman.

Construction is expected to start in the summer
of 2007, with completion due in 2010.

INTERNATIONAL CONSTRUCTION NEWS (October
16, 2006, Editor: Richard High)

Noel Edward Simons, 1931-2006

O Noel Simons néBave oTig 10 AuyoucTou 2006
META ano ouvToun acBévela og nAikia 75 xpovwv. H
YEWTEXVIKA KoIvoTNTa Ba Tov Bupartal yia Tnv ava-
deI€n Tou University of Surrey wg evog ano Ta Ku-
piwTepa kevTpa didaockaAiag kar €peuvag TNG Yew-
TEXVIKNG MNXAVIKNG oTo Hvwpévo Bacgileio, aAAa
Kdl yia TIG NoAuapIBueg dnOCIEUCEIG ToU, WETAEU
TWV onoiwv n dnuUOQIANG oeipd Twv BIBAiwv, ot
ouvepyacia pe Tov Bruce Menzies, A Short Course
in Foundation Engineering, A Short Course in Geo-
technical Engineering, A Short Course in Soil and
Rock Slope Engineering kai A Short Course in Geo-
technical Site Investigation.

(G- 48 -0)

EvNUeEpWTIKA - ENioTnHovika ApOpa

A brief history of the development of the
Hoek-Brown failure criterion

Evert Hoek! and Paul Marinos?

(! Consulting Engineer, Vancouver, Canada
2 National Technical University of Athens)

The original Hoek-Brown failure criterion was
developed during the preparation of the book
Underground Excavations in Rock by E. Hoek and
E.T. Brown, published in 1980. The criterion was
required in order provide input information for the
design of underground excavations. Since no
suitable methods for estimating rock mass strength
appeared to be available at that time, the efforts
were focussed on developing a dimensionless
equation that could be scaled in relation to
geological information. The original Hoek-Brown
equation was neither new nor unique - an identical
equation had been used for describing the failure of
concrete as early as 1936.

The significant contribution that Hoek and Brown
made was to link the equation to geological
observations. It was recognised very early in the
development of the criterion that it would have no
practical value unless the parameters could be
estimated from simple geological observations in
the field. The idea of developing a “classification”
for this specific purpose was discussed but, since
Bieniawski‘’s RMR had been published in 1974 and
had gained popularity with the rock mechanics
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community, it was decided to use this as the basic
vehicle for geological input.

By 1995 it had become increasingly obvious that
Bieniawski’'s RMR is difficult to apply to very poor
quality rock masses and it was felt that a system
based more heavily on fundamental geological
observations and less on “numbers” was needed.
This resulted in the development of the Geological
Strength Index GSI which continues to evolve as
the principal vehicle for geological data input for
the Hoek-Brown criterion.

1980 Hoek E. and Brown E.T. 1980.
Underground Excavations in Rock .
London: Institution of Mining and
Metallurgy 527 pages

Hoek, E. and Brown, E.T. 1980. Empirical
strength criterion for rock masses. J. Geo-
tech. Engng Div., ASCE 106(GT9), 1013-
1035.

The original criterion was conceived for use under
the confined conditions surrounding underground
excavations. The data upon which some of the
original relationships had been based came from
tests on rock mass samples from the Bougainville
open pit copper mine in Papua New Guinea. The
rock mass here is very strong andesite (uniaxial
compressive strength about 270 MPa) with
numerous clean, rough, unfilled joints. One of the
most important sets of data was from a series of
triaxial tests carried out by Professor John Jaeger
at the Australian National University in Canberra.
These tests were on 150 mm diameter samples of
heavily jointed andesite recovered by triple-tube
diamond drilling from one of the exploration adits
at Bougainville.

The original criterion, with its bias towards hard
rock, was based upon the assumption that rock
mass failure is controlled by translation and rota-
tion of individual rock pieces, separated by numer-
ous joint surfaces. Failure of the intact rock was
assumed to play no significant role in the overall
failure process and it was assumed that the joint
pattern was ‘chaotic’ so that there are no preferred
failure directions and the rock mass can be treated
as isotropic.

1983 Hoek, E. 1983. Strength of jointed rock
masses, 23rd. Rankine Lecture. Géotech-
nique 33(3), 187-223.

One of the issues that had been troublesome
throughout the development of the criterion has
been the relationship between Hoek-Brown crite-
rion, with the non-linear parameters m and s, and
the Mohr-Coulomb criterion, with the parameters ¢
and ¢. At that time, practically all software for soil
and rock mechanics was written in terms of the
Morh-Coulomb criterion and it was necessary to
define the relationship between m and s and ¢ and
¢ in order to allow the criterion to be used for to
provide input for this software.

An exact theoretical solution to this problem (for
the original Hoek-Brown criterion) was developed
by Dr John. W. Bray at the Imperial College of Sci-
ence and Technology and this solution was first
published in the 1983 Rankine lecture. This publi-
cation also expanded on some of the concepts pub-
lished by Hoek and Brown in 1980 and it repre-

sents the most comprehensive discussion on the
original Hoek Brown criterion.

1988 Hoek E and Brown E.T. 1988. The Hoek-
Brown failure criterion - a 1988 update.
Proc. 15th Canadian Rock Mech. Symp.
(ed. J.H. Curran), pp. 31-38. Toronto:
Civil Engineering Dept., University of
Toronto

By 1988 the criterion was being widely used for a
variety of rock engineering problems, including
slope stability analyses. As pointed out earlier, the
criterion was originally developed for the confined
conditions surrounding underground excavations
and it was recognised that it gave optimistic results
for shallow failures in slopes. Consequently, in
1998, the idea of undisturbed and disturbed
masses was introduced to provide a method for
downgrading the properties for near surface rock
masses.

This paper also defined a method of using Bi-
eniawski’'s 1974 RMR classification for estimating
the input parameters. In order to avoid double
counting the effects of groundwater (an effective
stress parameter in numerical analysis) and joint
orientation (specific input for structural analysis),
it was suggested that the rating for groundwater
should always be set at 10 (completely dry) and
the rating for joint orientation should always be set
to zero (very favourable). Note that these ratings
need to be adjusted in later versions of Bi-
eniawski’'s RMR, such as using 15 for groundwater
in the 1989 version.

1990 Hoek, E. 1990. Estimating Mohr-Coulomb
friction and cohesion values from the
Hoek-Brown failure criterion. Intnl. J. Rock
Mech. & Mining Sci. & Geomechanics Ab-
stracts. 12(3), 227-229.

This technical note addressed the on-going debate
on the relationship between the Hoek-Brown and
the Mohr-Coulomb criterion. Three different practi-
cal situations were described and it was demon-
strated how Bray’s solution could be applied in
each case.

1992 Hoek, E., Wood, D. and Shah, S. 1992. A
modified Hoek-Brown criterion for jointed
rock masses. Proc. rock characterization,
symp. Int. Soc. Rock Mech.: Eurock '92,
(J. Hudson ed.). 209-213.

The use of the Hoek Brown criterion had now be-
come widespread and, because of the lack of suit-
able alternatives, it was now being used on very
poor quality rock masses. These rock masses dif-
fered significantly from the tightly interlocked hard
rock mass model used in the development of the
original criterion. In particular it was felt that the
finite tensile strength predicted by the original
Hoek Brown criterion was too optimistic and that it
needed to be revised. Based upon work carried out
by Dr Sandip Shah for his Ph.D thesis at the Uni-
versity of Toronto, a modified criterion was pro-
posed. This criterion contained a new parameter
that provided the means for changing the curva-
ture of the failure envelope, particularly in the very
low normal stress range. Basically, the modified
Hoek Brown criterion forces the failure envelope to
produce zero tensile strength.
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1994 Hoek, E. 1994. Strength of rock and rock
masses, ISRM News Journal, 2(2), 4-16.

1995 Hoek, E., Kaiser, P.K. and Bawden. W.F.
1995. Support of underground excava-
tions in hard rock. Rotterdam: Balkema

It soon became evident that the modified criterion
was too conservative when used for better quality
rock masses and a ‘generalised’ failure criterion
was proposed in these two publications. This gen-
eralised criterion incorporated both the original and
the modified criteria with a ‘switch’ at an RMR
value of approximately 25. Hence, for excellent to
fair quality rock masses, the original Hoek Brown
criterion is used while, for poor and extremely poor
rock masses, the modified criterion (published in
1992) with zero tensile strength is used.

These publications (which are practically identical)
also introduced the concept of the Geological
Strength Index (GSI) as a replacement for Bi-
eniawski’'s RMR. It had become increasingly obvi-
ous that Bieniawski’'s RMR is difficult to apply to
very poor quality rock masses and also that the
relationship between RMR and m and s is no longer
linear in these very low ranges. It was also felt that
a system based more heavily on fundamental geo-
logical observations and less on ‘numbers’ was
needed.

The idea of undisturbed and disturbed rock masses
was dropped and it was left to the user to decide
which GSI value best described the various rock
types exposed on a site. The original disturbed
parameters were derived by simply reducing the
strength by one row in the classification table. It
was felt that this was too arbitrary and it was de-
cided that it would be preferable to allow the user
to decide what sort of disturbance is involved and
to allow this user to make their own judgement on
how much to reduce the GSI value to account for
the strength loss.

1997 Hoek, E. and Brown, E.T. 1997. Practical
estimates or rock mass strength. Intn/. J.
Rock Mech. & Mining Sci. & Geomechanics
Abstracts. 34(8), 1165-1186.

This was the most comprehensive paper published
to date and it incorporated all of the refinements
described above. In addition, a new method for
estimating the equivalent Mohr Coulomb cohesion
and friction angle was introduced. In this method
the Hoek Brown criterion is used to generate a
series of values relating axial strength to confining
pressure (or shear strength to normal stress) and
these are treated as the results of a hypothetical
large scale in situ triaxial or shear test. A linear
regression method is used to find the average
slope and intercept and these are then transformed
into a cohesive strength c and a friction angle ¢.

The most important aspect of this curve fitting
process is to decide upon the stress range over
which the hypothetical in situ ‘tests’ should be car-
ried out. This was determined experimentally by
carrying out a large number of comparative theo-
retical studies in which the results of both surface
and underground excavation stability analyses,
using both the Hoek Brown and Mohr Coulomb
parameters, were compared.

1998 Hoek, E., Marinos, P. and Benissi, M.
(1998) Applicability of the Geological
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Strength Index (GSI) classification for
very weak and sheared rock masses. The
case of the Athens Schist Formation. Bull.
Engg. Geol. Env. 57(2), 151-160.

This paper extends the range of the Geological
Strength Index (GSI) down to 5 to include ex-
tremely poor quality schistose rock masses such as
the ‘schist’ encountered in the excavations for the
Athens Metro and the graphitic phyllites encoun-
tered in some of the tunnels in Venezuela. This
extension to GSI is based largely on the work of
Paul Marinos and Maria Benissi on the Athens
Metro. Note that there were now 2 GSI charts. The
first of these, for better quality rock masses pub-
lished in 1994 and the new chart for very poor
quality rock masses published in this paper.

2000 Hoek, E. and Marinos, P. (2000) Predicting
Tunnel Squeezing. Tunnels and Tunnelling
International. Part 1 - November 2000,
Part 2 - December, 2000.

This paper introduced an important application of
the Hoek-Brown criterion in the prediction of condi-
tions for tunnel squeezing, utilising a critical strain
concept proposed by Sakurai in 1983.

2000 Marinos, P. & Hoek, E. 2000. From The
Geological to the Rock Mass Model: Driv-
ing the Egnatia Highway through difficult
geological conditions, Northern Greece,
Proc. 10th International Conference of
Italian National Council of Geologists,
Rome

This paper put more geology into the Hoek-Brown
failure criterion than that which has been available
previously. In particular, the properties of very
weak rocks are addressed in detail for the first
time. There is no change in the mathematical in-
terpretation of the criterion in these papers.

2000 Hoek, E. and Karzulovic, A. (2000) Rock-
Mass properties for surface mines. In
Slope Stability in Surface Mining (Edited
by W. A. Hustralid, M.K. McCarter and
D.J.A. van Zyl), Littleton, CO: Society for
Mining, Metallurgical and Exploration
(SME), pages 59-70.

This paper repeats most of the material contained
in Hoek and Brown, 1997, but adds a discussion on
blast damage.

2000 Marinos, P and Hoek, E. (2000). GSI: a
geologically friendly tool for rock mass
strength estimation. Proc. International
Conference on Geotechnical & Geological
Engineering,  GeoEng2000, Technomic
publ., 1422-1442, Melbourne.

2001 Marinos. P, and Hoek, E. (2001) - Esti-
mating the geotechnical properties of het-
erogeneous rock masses such as flysch.
Bulletin of the Engineering Geology & the
Environment (IAEG), 60, 85-92

These papers do not add anything significant to the
fundamental concepts of the Hoek-Brown criterion
but they demonstrate how to choose appropriate
ranges of GSI for different rock mass types. In
particular, the 2001 paper on flysch discussed diffi-
cult weak and tectonically disturbed materials on
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the basis of the authors’ experience in dealing with
these rocks in major projects in northern Greece.

2002 Hoek, E., Carranza-Torres, C. and
Corkum, B. (2002) Hoek-Brown criterion -
2002 edition. Proc. NARMS-TAC Confer-
ence, Toronto, 2002, 1, 267-273.

This paper represents a major re-examination of
the entire Hoek-Brown criterion and includes new
derivations of the relationships between m, s, and
GSI. A new parameter D is introduced to deal with
blast damage. The relationships between the Mohr
Coulomb and the Hoek Brown criteria are exam-
ined for slopes and for underground excavations
and a set of equations linking the two are pre-
sented. The final relationships were derived by
comparing hundreds of tunnel and slope stability
analyses in which both the Hoek-Brown and the
Mohr Coulomb criteria were used and the best
match was found by iteration. A Windows based
program called RocLab was developed to include all
of these new derivations and this program can be
downloaded (free) from www.rocscience.com. A
copy of the paper is included with the download.

2004 Chandler R. J., De Freitas M. H. and P. G.
Marinos. Geotechnical Characterisation of
Soils and Rocks: a Geological Perspective.
Keynote paper in: Advances in geotechni-
cal engineering, The Skempton Confer-
ence, vl, p. 67-102, Thomas Telford, ICE,
London (2004)

A brief contribution on the Geological Strength In-
dex within a more general paper on engineering
geology of soils and rock.

2005 V. Marinos, P. Marinos and E. Hoek The
geological Strength index: applications
and limitations, Bull. Eng. Geol. Environ.,
64, 55-65, 2005

A discussion on the field of application and the limi-
tations of use of GSI. General guidelines for the
user of the GSI are given.

2005 E. Hoek, P. Marinos and V. Marinos. Char-
acterization and engineering properties of
tectonically undisturbed but lithologically
varied sedimentary rock masses, Interna-
tional Journal of Rock Mechanics and Min-
ing Sciences, 42/2, 277-285, 2005

A significant paper in which a new GSI chart for
molassic rock masses is introduced. Molasse con-
sists of a series of tectonically undisturbed sedi-
ments of sandstones, conglomerates, siltstones
and marls, produced by the erosion of mountain
ranges after the final phase of an orogeny. They
behave as continuous rock masses when they are
confined at depth and, even if lithologically hetero-
geneous, the bedding planes do not appear as
clearly defined discontinuity surfaces. The paper
discusses the difference between these rock
masses and the flysch type rocks which have been
severely disturbed by orogenic processes.

2006 Marinos, P., Hoek, E., Marinos, V. 2006.
Variability of the engineering properties of
rock masses quantified by the geological
strength index: the case of ophiolites with
special emphasis on tunnelling. Bull. Eng.
Geol. Env., 65/2, 129-142.

The paper presents the geological model in which
the ophiolitic complexes develop their various
petrographic types and their tectonic deformation,
mainly due to overthrusts. The structure of the
various rock masses include all types from massive
strong to sheared weak, while the conditions of
discontinuities are in most cases fair to poor or
very poor due to the fact that they are affected by
serpentinisation and shearing. Serpentinisation
also reduces the initial intact rock strength. Associ-
ated pillow lavas, and tectonic mélanges are also
characterised. A GSI chart for ophiolitic rock
masses is presented.

2006 Hoek, E and Diederichs, M.S. 2006. Em-
pirical estimation of rock mass modulus.
International Journal of Rock Mechanics
and Mining Sciences, 43, 203-215.

While not directly related to the Hoek-Brown failure
criterion, the deformation modulus of a rock mass
is an important input parameter in any analysis of
rock mass behaviour that includes deformations.
Field tests to determine this parameter directly are
time consuming, expensive and the reliability of the
results of these tests is sometimes questionable.
Consequently, several authors have proposed
empirical relationships for estimating the value of
rock mass deformation modulus on the basis of
classification schemes. These relationships are re-
viewed and their limitations are discussed. Based on
data from a large number of in situ measurements
from China and Taiwan a new relationship between
the deformation modulus and GSI is proposed. The
properties of the intact rock as well as the effects of
disturbance due to blast damage and/or stress re-
laxation are also included in this new relationship.

Summary of equations
Publication: Hoek & Brown 1980

Coverage: Original criterion for heavily jointed rock
masses with no fines. Mohr envelope was obtained
by statistical curve fitting to a number of

(G'n,’t) pairs calculated by the method published
by Balmer.

G‘l, 6‘3 are major and minor effective principal
stresses at failure, respectively

Gy is the tensile strength of the rock mass

m and s are material constants

op, T are effective normal and shear stresses, re-
spectively.

Equations:

G} =03 +G4/Mog/cg +5
t=Aog((oh -0)/og)"

G, =0} +<(G'1—6'3)/(1+86'1/60'3))

1= (o, —6'3),/86'1/60'3

60'1/60'3 =Mo /2(0'1 —6'3)
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Publication: Hoek 1983

Coverage: Original criterion for heavily jointed rock
masses with no fines with a discussion on anisot-
ropic failure and an exact solution for the Mohr
envelope by Dr J.W. Bray.

Equations:

Gl = G3+Gciﬂm03/ﬁci +S

© = (Cotd; — Cost; Jmo; /8
o = arctan(l/\/4h cos? 9—1)
0= (90+arctan(1/\/h3 —1))/3

h :1+(16(mc'n +50)/(3m20 ))

Publication: Hoek & Brown 1988

Coverage: As for Hoek 1983 but with the addition
of relationships between constants m and s and a
modified form of RMR (Bieniawski) in which the
Groundwater rating was assigned a fixed value of
10 and the Adjustment for Joint Orientation was
set at 0. Also a distinction between disturbed and
undisturbed rock masses was introduced together
with means of estimating deformation modulus E
(after Serafim and Pereira).

Equations:

Disturbed rock masses:
my, /m; = exp((RMR —100)/14)

s = exp((RMR —100)/6)

Undisturbed or interlocking rock masses
m, /m; = exp((RMR —100)/28)
s = exp((RMR —100)/9)

E— 10((RMR—10)/40)

my, , M; are for broken and intact rock, respectively.

Publication: Hoek, Wood & Shah 1992

Coverage: Modified criterion to account for the fact
the heavily jointed rock masses have zero tensile
strength. Balmer’s technique for calculating shear
and normal stress pairs was utilised.

Equations:

' ' ' o
61 =03 +0ci(mo<53/<5ci)

G, =03 +((G'1 —0'3)/(l+ 80'1/80'3))

T= (G'n - 6'3),/60'1/86'3

0o} /005 =1+ amz(cé/cci )(a_l)

Publication: Hoek 1994
Hoek, Kaiser & Bawden 1995

Coverage: Introduction of the Generalised Hoek-
Brown criterion, incorporating both the original
criterion for fair to very poor quality rock masses
and the modified criterion for very poor quality
rock masses with increasing fines content. The

Geological Strength Index GSI was introduced to
overcome the deficiencies in Bieniawski's RMR for
very poor quality rock masses. The distinction be-
tween disturbed and undisturbed rock masses was
dropped on the basis that disturbance is generally
induced by engineering activities and should be
allowed for by downgrading the value of GSI.

Equations:

o1 = 6+ (Mo o +5)°
for GSI >25

my, /m; = exp((GSI —100)/ 28)
s = exp((GSI —100)/9)

a=05
for GSI < 25
s=0

a =0.65-GSI/200

Publication: Hoek, Carranza-Torres & Corkum 2002

Coverage: A new set of relationships between GSI,
mp, s and a is introduced to give a smoother tran-
sition between very poor quality rock masses (GSI
< 25) and stronger rocks. A disturbance factor D to
account for stress relaxation and blast damage is
also introduced. Equations for the calculation of
Mohr Coulomb parameters ¢ and ¢ are introduced
for specific ranges of the confining stress ¢'smax for
tunnels and slopes.

All of these equations are incorporated into the
Windows program RoclLab that can be downloaded
from the Internet site www.rocscience.com. A copy
of the full paper is included with the download.

Equations:

O'i 26'3 +o-ci(mb UI3/GCi +S)a
my, =m; exp (GSI -100/28-14D)
s =exp(GSI-100/9-3D)

at +1(6—69/15_

2 6

E. (GPa)=[1-2 /ﬁ.lo«em—lo)mm
m 2 V100

§ = sint Gamb(s+mba'3n)a‘1
2(1+a)(2+a)+6amy(s+ mba'3

e—zo/s)

a-1
")

O [(1+ 2a)s+ (1— a)mbagn ks + mba'zn )3t

c =
(1+a)(2+a)| L+ (am, (s + myoy )3 L)/ (@ra)2+a)

where, for tunnels

. -0.94
T3max _ g 47| Zem - H is the depth below
Cem A
surface

for slopes
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. —091
T3max _ ¢ 72| Zem - H is the slope height E
Ocm M

Tog “AKMQN”*), npoéopata dnuioupyrndnke Néo

pyaoTipio MNeipapatiking MNMpooopoimong Tng

ZEICHIKNG ZUpnEPIPOPAg ZuoTnpatwv Eda-
@oug — Karaokeung, wg TunRua Tou Epyaortnpiou

) ) ) Edagounxavikng Tou EMM, TOo onoio dieublvel o
vy is the unit weight of the rock mass Kaenyntig I. Mkalétac. H véa epyacTtnpiakn u-
nodoun TeEAIKWG 6a nepiAauBavel :

Publication: Hoek & Diederichs 2006

Coverage: Based on an analysis of a data set from I
China and Taiwan, a new relationship between the
rock mass deformation modulus E,, and GSI is
proposed. This is based on a sigmoid function and
two forms of the relationship are presented. The
simplified equation depends on GSI and D only and
it should only be used when no information in the
intact rock properties are available. The more com-
prehensive equation includes the intact rock
modulus. A means of estimating this modus from
the intact rock strength o is given, based on a
modulus reduction factor MR.

Equations:

a

SIngId function: yzc+m

Simplified Hoek and Diederichs equation:

Erm (MPa)=100000( 1-D/2 j

1+ e((75+25D=GSI)/11)

Hoek and Diederichs equation:

1-D/2
(60+15D—GSI)/11)

Erm = E{0.0Z T

Estimated intact rock modulus:

Ej = MR- o

Néa AovnTikn Tpaneda oto EpyacTipio
E3agopnxavikng
TG ZX0ANG MoAITIk®OV MnxXavik®v
ToUu EOVIKOU MeTooBiou MoAuTexveiou

Iwdavvng AvaotaconouAog
Topeag FewTeXVIKAG ZX0ARG MOAITIKOV MRXavikov
EMMN

H ekpnKTIKr avantu&n TnG YEWTEXVIKNG OEIOHIKNG
unNXavikAg Tnv TeAeuTaia 30<Tia £xsl 0dnynosl oTnV
KafiEpwaon VEwV apiOunNTIK®WV, avaAuTIK®OV Kal Mel-
PANATIKOV HEBOdWV, ANWTEPOG OTOXOG TWV OMNoiwv
gival n BeATiwoN TNG AVTIOEIOUIKNG 1IKAVOTNTAG TWV
naonc PUOEWG KATAOKEUWY (YEWTEXVIK®V Kal doun-
TIKOV) Kal QUOIK®OV ouoTnudTwv. H éugacn ortnv
XWPpa pag €xsl Kupiwg doBei oTtnv BswpnTikh ava-
nTuén, oTnv e@appoyn o noikia "kpioiya" €pya
unodopng, otnv ouvBeon d1IATAEEWY TOU AVTICEIOWI-
koU KavoviopouU, oTnv €punveia oupBaviwv o€ I-
oXUpoUG KATAoTPENTIKOUG osiopolc, oTnv ouvTagn
MIKPOZWVIKQV HEAETWV... H neipaparikn €peuva u-
nnp&e NOAU neplopiopevn, PE Eupaon: (i) otnv gp-
yaoTnpiakn HETPNON TWV AVAKUKAIK®OV — OUVAUIK®OV
XAPAKTNPIOTIK®V €3aPIK®V "Sokigiov", kai (i) oTIg *
EMITOMOU PETPNOEIC KAl YEWPUOIKEG OIQOKOMMTEIC.

'Exouv NA£ov wpIPAcel oI CUVBNKEG yia TNV avanTtu-
€n €pyaoTnpIiakng unodopng e oKono Tnv neipapa-
TIKA d1EPElivRON TNG OEIOUIKNAC CUMNEPIPOPAC YEW-
TEXVIKWV "ouoTnudTwv". a Tov okonod autov, €&a-
opaAilovTag xpnuatodoTnon Wéow Tou Mpoypdupa-

Seiopiki Tpaneda 1.3 m X 1.3 m, 1kavoTnTag
Emg2t

MpdkeTalr yia pia veéag Texvoloyiag OovnTIKN
Tpanela Tunou ANCO R-51, n onoia npog To na-
pov diabéTel évav Babud eleubepiag kivnong (o-
nolovdAMNoOTE anod Toug X, Y, Z), €XEl OpWG TNV
duvaToTnTa va avapabuioTei oTo pEAAOV Ot dUO
(R-52) N kai Tpeig Babuoug eAeubepiag (R-53).
O1 diaoTdoeig TnG Tpanedag £€dpaong TwV JOKIYi-
wv gival 1.3 m x 1.3 m. H tpanela sival yeTaAi-
KN Kal KIveital ge Tnv Bonbeia ogppounxaviouou,
gival de 1kavn va @Epel dokiyia Bapoug £wg 2 t,
ME pEyioTn emBaAlopevn emiTdyxuvon €wg 1.6 g,
TaxUTNTa €w¢ 1.2 m/s, PEYIOTN METATOMNION €WC
7.5 cm, KAl Oog ouxvoTNTEG £wG 50 Hz. Apxikd,
oToug dUo anod Toug Tpeic Babuolc eAeubBepiag
€Xouv TOnoBeTnBei €1dikeg dkaunTeg papdol, u-
napxel OJWE N duvaTOTNTA AVTIKATAOTACNG TOUG
ME npooBeTOUG OgpPopnxaviopous (avaBaduion
oe R-52 4 R-53). H AeiToupyia Twv oepBounxa-
VIOMWV emTuyxaveTtal péow avTtAiag (Aadiou) na-
poxnG UdPAuAIKNG evEpyelag IkavoTnTag 15 gpm,
kal niéoewg 3,000 PSI. H 0An eykaTtdoTaon eAéy-
XETAI HECW Wn@lakoU OUCTAMATOC €AEYXOU Kal
ouAloyng dedopévwv 8 kavaAiwv, kal €181kd Ao-
YIOMIKO, TO Onoio €MITpENsl TRV €MiBOAr onolao-
dnnote gelopikAG diIEyepong (oupnepIAapBavope-
VWV KAl NPayhaTtikev eniTaxuvaoioypa@nuaTtwy).
‘Eyive Adn n npwtn €nituxng dokiun Tng Tpdane-
Cac.

. KIB®TiI0o npooopoimong tnGg Aiappning Te-
KTOVIKOU PRyparog

MpOKeITAl yla CUCKEUN n onoia enITpEnel Tnv
Nnpooopoiwan TnNG oIoVEI-OTaTIKAG d1ad0ooNnG TeEK-

ToviKnG O81dppn&ng kai Tnv aAAnAenidpaon pny-
HaToG-edapouc-0epeAiou-kaTaokeung. H karta-
OKEUN TNG &v AOYwWw OUOKeUnG (n onoia eival o€
€EENIEN) Ba vivel og ouvepyaoia Pe €EEIBIKEUPEVO
Hnxavoupyeio, €xel de PeAeTnBei and Tnv Epeu-
vnTikA Opada Tou EpyaoTnpiou Edapounxavikng
und Tov Ap. I. AvaotagonoulAo, aionoinvrag
TNV suneipia and npoopara disbvr) €PEUVNTIKG
npoypauparta. To KIB®WTIO auTo, 31A0TACEWY 3 M
X 1 mx 1 m (UAKoG X NAGTOC X UWOC) anoTeAEi-
Tal ano €va orabepd kal €va KivnTo TEPaxog. To
TeAEUTaio peTAKIVEITAl peE oTaBepr) TaxUTnTa HE
Tnv BonBeia ogepBounxaviopou, £xel de Tnv duva-
TOTNTA NPOCOUOIWONG Kal "kavovikne" kai "ava-
oTpo®ng" diappngng. H ywvia eniBoAng Tng didp-
PNENG puBuileTal pEow €IBIKWG OXESIAOPEVOU O-
dnyou. ZTic U0 NAEUPEC ToU KIBwTiou TonoBe-
TouvTal dlapaveic enIPAvEIEC WOTE va sival du-

) To épyo ouyxpnuarodoTeitai oTo rnAaioo ToU
Metpou 4.2. Tou E.I1. AvraywviorikotnTa — I Koi-
voTikO [Aaioio Stripiénc : (i) 70% Tn¢ Anudoiag
Aandvng and tnv Eupwnaikn Evwon (E.E.) - Eu-
pwnaiko Taueio MNepipepeiaknc Avantuénc (ETIA)
; (ii) 30% Tn¢ Anudoiag Aanavng ano 1o EAAnviko
Anudoio - Yroupyeio Avantuéng — levikn Mpauua-
Tela ‘Epeuvacg kai TexvoAoyiag.
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varn n napakoAouBnon TG Napapop@oUpevng -
dagiknc palac kai Tng diadoong Tng diappneng.

iii. Z0oTnua EAeyxopevng Piwyng Appou (Sand
Raining System)

To ev Aoyw cloTnua €ival anapaitnto yia tnv
dnuioupyia SOKIHIWV AUHOU HE EAEYXOMEVEG 1D10-
TNTEC Kal apa €EaocPaAion TNG eNBUPNTAG NUKVO-
TNTAG KAl €navaAnipoTnTag. H nukvoTnTa Tng
napayopevng auupou e€aptaTtal agevog pev and
To UWog piyng, apeTeépou e and Tnv TaxuTnTa
Kivnong TNG OUOKEUNG Kal TO AVOIyHd TOU KAEi-
oTpou. MNa kabe Tuno duppou eival €rol duvaTn n
BaBuovouncon Tou ouoTAMATOG Kal N €Eacpalion
eAeyxOPEVWV 1DI0TATWV. H KATAOKEUN TOU OU-
OTAMATOG MPayuaTonoinénke Ot Ouvepyaocia WE
€EEIDIKEUPEVO UNXAVOUPYEIO, €XEl O MEAETNOEI
ano Tnv Epeuvnrikf Ouada Ttou Epyaortnpiou E-
dagopnxavikng (und Toug EpeuvnTég Takn le-
wpyapako, BaciAn Apoco, kal PAAAn Koup-
KOUAR).

iv. AHHOKIBWTIO Z£ICHIKNG NMpoocopoinong

To appokIBwTIO €ival anapaiTnTo yia Tnv Tonobe-
TNON TwV €da@PIK®V JOKINIWV €Mi TNG OEIOUIKAG
Tpanelag. O oxedlAoPOG KAl N KATAOKEUN TOUu
auuoKIBwTIOU npaypartonolinénke anod Tnv Epeu-
vnTikf Opdda Tou Epyaotnpiou Edapounyavikng,
a€lonoliwvTag TNV euneipia and npdo@ara peu-
vNTIKA npoypdppara. MpokeiTal yia akaunTo Ki-
BwTio eEwTepikWV diaoTacswv 1.60 m x 0.90 m
x 0.75 m (MAKoG X MAATOG X UWOG), KATAOKEUA-
OuEvo and Blopnxavika npo@i\ aloupiviou kai
@UAAa Plexiglas. H duvapikf anokpicn Tou dap-
HOKIBwTIOU BIEPEUVABNKE WE apIBUNTIKN MpPoCo-
Moiwon, HE XPNon Tou KWJIIKA MNENEPACHEVWV
oToixciwv ABAQUS, npokeigevou va £Eao@ali-
oTel OTI N 101I0TAAAvTWaon Tou dev ennpedlel TNV
anokpion Tou £da@ikol doKIdiou. Me kaTaAANAn
31a0TacioAOynon TwV JOMIKWV OTOIXEIWV TOU Ki-
BwTiou eneTelxBn sAaxioTn 18100uxVOTATA iON HE
80 Hz.

EKTOG and Thv aveTépm “avapBaduion” Tou, To
EpyaoTtiipio E3apounxaviking avantloosl duo
aAAeg ave§apTnTteg pev aAAa aAAnAo-cupnAn-
POUHEVEG KATEUBUVOEIG EPEUVAG :

i. Meipapatikn - PeTpNTIKA KatelBuvon (digpelvn-
on TNG KNXAaviknG CUMNEPIPOPAG, Kal TwV (Gual-
KOV 1I810TATWV €3aPIKOV UAIK®V- dIEpelvnon TwV
€0APIKWV OXEOEWV TACEWV - MAPAHOPPWOEWV-
npoodIopIoPOG TNG BIATPNTIKAG AvToxXnG Tou &-
dagpoug: digpelivnon Tou KIvOUVOU PeUCTONOIN-
OEWG MEAETN TNG UDPAUAIKAG pONG Kal digpelvn-
on Tou KIvOUVOU UNooKag®ng).

ii. @ewpPNTIKA - UNOAOYICTIKN KATeUBuvon (OEIOMIKN
anokpion Tou &ddagoug oc 1 kal 2 JdIaoTACEIG
OTATIKN KAl dUVAMIKR andkpion YEWTEXVIK®OV Ka-
TAOKEU®WV- OTATIKA Kal dUVAWIKR anokpion ou-
OTNHATWV BePEAIDOEWG aAAnAenidpaon £da@oug
—-Bepeliou-avwdoung We epapuoyég otnv duva-
MIKA anokpion BspeAinv Kal KATaoKeEUwv- d1ado-
on TEKTOVIKAG dIappnEews diapeoou Tou edAPouUg
Kal TNG aAAnAenidpaong prnypatog-eddgoug-He-
HeAiou-avwdounc).

MeTa Tnv npoocpatn avaBadbuion Tou, TRV dnuioup-
yia dnAadn Tou Néou EpyaocTnpiou MNMeipapartikhg
Npoocopoimong TNG ZEICHIKAG ZUMNEPIPOPAG
SuoTnpatwv Edapoug-KaTaokeUng, Kal € ouv-
duaopo pe To duvapiko Twv dUo MpolnapXoucwv
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KaTeUBUVOewV (METPNTIKNAG KAl UMOAOYIOTIKNAG), TO
EpyaoTtrpio Eda@opnxavikng sivar nAéov os B€on
va napdoxel ouVOUAOWEVEG NEIPAMATIKEG KAl avaAu-
TIKEG UNNPEODIEG :

= EpyaoTtnpliakn Npooopoiwon TnG dUVAMIKAG OUM-
nePIPOPAC OUOTNHATWY £0APOUG-BepueAiou—avw-
douNG (épya YEWTEXVIKAG, OOMIKNG, EVEPYEIAKNG,
Kdl GUYKOIVWVIAKAG UModouncg)

= Epyaortnpiakf npocopoiwaon Tng 51ad00NG TEKTO-
VIKNG dlappn&ewg Slapuéoou Tou €3APOUG KAl TNG
€nidpaong Tou PAYHATOG OE OPOIMUATA CUOTAKA-
TV Bgpeiou—avwdounG, UNOYEiwV KATAOKEUWY,
YEQUPWV

= EpyaoTnpiakn npooopoiwon OCuoTAMATWY  OAi-
0ONoNG Kai GEIoUIKNAG HOVWONG

= EpyaoTnpliakn npooopoiwan TNG CEICHIKAG aAAN-
Aenidpaong €3APouG — KATAOKEUNG

= Enidsi€n QaivopEVwV OXETIKOV HE TNV TAAQVTW-
on JOMIKWV KAl €da@IKWV GUOTNHATWY, KAl HE TIG
EMNINTWOEIC TEKTOVIKNAG d1appnENG OTO UMEPKEipE-
VO £3aQo¢ Kal OTIC KATAOKEUEG

H Néa Epyaortnpiakn EykataocTaon npwTo-doKIua-
OTNKE EMNITUXWG OTIG 14 AekepBpiou 2006 pe TNV OiI-
EVEPYEIQ NEIPANATOC OEICKIKAG andkpIong ToIXWV w-
nAIopEvNG yng. To ev Adyw neipapa npayparonoin-
Onke orta nAaiola TnG EpeuvnTikng EvotnTag 11:
ANTIZEIZMIKOX ZXEAIAZMOXZ KATAZKEYQN Q-
NAIZMENHS THZ Tou EpeuvnTikoU [MpoypapuaTog
OEMEAIQZH TEXNIKQN EPFQN ZE ZEIZMIKQZ
«MPOBAHMATIKA» EAA®H YINO IZXYPH ZEIZMIKH
AONHZH / X-SOILS Tng I'.I.E.T., Tng onoiag ¢opéag
ulonoinong sivar n eraipeia MANIFAIA XYMBOY-
AOI MHXANIKOI E.N.E. kai enioTnuovikdg uneu-
Buvog o Ap. XpRoTtog ToaToavigpog. MNpokeiTal yia
dUo ToiXouG WNAIopEVNG ynG Uwoug 7.5 m (kAipgaka
npwTtoTUnou), ue 13 oTdbueg onAiopou (kad’ uyog)
Kdl pnkog onAiopwv ico pe 70 % Tou Uwoug. To
neipapa dIEENXON o€ kAipaka 1 : 20, n 8 eniAoyn
UAIK®V Kal 31a0TACEWV EYIVE HE YVWOHOVA TNV TrpNn-
on TWV KavovwVv OoIOTATAG, £TCI WOTE N MPOCOMOI-
®on va €ivalr avTinpoowneUTIK TOU (QUOIKOU Mpo-
TUMou. Mpog ToUTO, TO MPOCOMOIWHA TOU TOiXOU
avTioTNPIENG KATAOKEUAOTNKE HE XPRon @UAAoU
Plexiglas naxoug 2 mm yia Tov ToiX0 €nikaAuyng,
Kal PHETAAANIKOU MAEYHATOG yia Tov OMAIGHO. Xpnoi-
yonoimenkav duUo TUMol NAsyuATwV: €va eUKANMNTO
nA&ypa pe papdoucg diapétTpou 0.4 mm oe kavvapo
12 x 12 mm, kai €va nio dUOKAUNTO HE PABdoucg
diapeTpou 1 mm, kai Tov idio kavvaBo (BAEne dwT.
1).

MpokelyEvou va npocopolwBei P psaAiopd n kata-
OKEUAOTIKN akoAouBia kal n olvdeon TwV eni-pE-
POUC TENAXWV TOU TOIXOU aVvTIOTAPIENG HETAEL TOUC,
0 TOIXOG €NIKAAUWNG KATAOKEUAOTNKE TUNMATIKA OE
Awpidec pnkoug 90 cm kal Uwoug 3 cm n Kabe pia.
>Tnv WEon Tou UWoug TNG Kabe Awpidag ouvdEBnKe
To nNA&ypa Tou onAiopou. O kdBe Toixog anoTeAsiTal
anod 14 TEToleg Awpideg, o1 onoieg TonoBeTrHBNKav
oradiakd katd Tnv didpkeia ThG d1A0TPWONG TOU
€dA@IKOU UAIKOU, NMPOCOHOI®MVOVTAG PEAAIOTIKA TNV
NPAyuaTikhn KaTaokeuaoTikh akoAouBia. H olvdeson
TWV TEPaAXwV YETAEU TOUG NpayuaTtonolsital e diaT-
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'OAa Ta Opyava TonoBeTBnkav £Tol WOTE va napa-
MEVOUuV apeTakivnTa €vrog Tou Jdokipiou, dixwg va
diatapaccoouV TIG 1D10TNTEG Tou (BAéne dwT. 3). Ta
dedopéva OAWV TWV 0pyavwy, KAtaypaeovtal oTo
oUoTnUa guAAOYNRG JEBOUEVWV OE NMpayuartikd Xpo-
vo. EninAgov Tng evopyavng napakoAouBbnong, ol
dlapaveic MNAEUPEC TOU AMPMOKIBWTIOU EMITPEMOUV
TNV napakoAoubnon TwV NApAHOPPWOEWV Tou O0-
KIMiOU MEOW TNG €MIOKOMNNONG TWV XPWHATIOHEVWV
OTPWOEWV Aupou. a Tov oKono auToVv €YKATEOTA-
Onoav dU0 PWTOYPAPIKEG HNXAVEG UWNANG TaxuTn-

dwT. 1. To EpYAcTnPIaKO NPOCOHOIWKA KATA TNV
d1dpKela KATaoKeung Tou. AlakpiveTtal n delTepn
o€Ipa ONAICHMV.

dwT. 2. TO EpYACTNPIAKO NPOCOHOIWHUA ANECWG HE-
TA TNV OAOKANPwWON Tou =Tadiou 37 : AMOMEVEl PO-
VOV N TONOBETNON TWV HETAKIVNGIONETPWV.

dwT. 440, B. To EpyacTnpIakd NPOCOUoIwKa oAo-
KANPWHEVO KAl TONOBETNHEVO €Ni TNG OEICHIKAG
Tpanelag akpIBwe npiv ano To neipapa

DwT. 3. To epyaoTnpiakd Npooopoiwpa oAOKANpw-
MEvo. AlakpivovTal Ta U0 PETAKIVNOIOUETPA.

UNTIKA KA€ida, pe KaTAAAnAn dnAadr diapopewaon
WOTE va ENITPENETAl WEV N OXETIKN OTPOPr HETAEU
31ad0oxIKWV TEPAXWV, AAAG OXI Kal n opifovTia oxe-
TIKN HETATOMION. Q¢ €daPIKO UAIKO Xpnoiponoinen-
KE QOUPVIOHEVN XaAaliakr AUPOG HEONG dIauETpoU
KOKKkoU dsp = 0.16 mm. [Mpokeiral yia 131aITEPWE
OMOIONOPPN AENTOKOKKN AUMO, YIA TOV UMOAOYIOUO
TWV XAPAKTNPIOTIK®V TNG onoiag diegnxbnoav doki-
MEG apeong di1ATunong otov MeTpnTikd Topéa Tou
EpyaoTtnpiou.

Ma Tnv evopyavn napakoAouBnon xpnoigonoineén-
Kav 4 JeTakivnoloPeTpa TUNou Space-Age Series-6,
2 EMITAXUVOIONETpa TUNou SEIKA B1, kai duUo eni-
TaxuvoloueTpa Tunou DYTRAN 3165A kar 3100.

dwT. 50, B. To epyacTnpIakd NPOCOMNOIWKa PETA TO
népag Tou NelpapaToc.
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Tag (ouxvoTnTag Afyng 50 fps), ol onoieg kaTéypa-
wav To neipapa. Mpiv and Tnv ekTEAECN Tou NEIpd-
HaToG EKTEAEOTNKE KPOUOTIKN JOKIUR HETPNONG TNG
TaxuTnTag d1aTUNTIKoU KUKATOG OTO MPOCOUOiwa.

Ta oupnépaoparta ano To NPWTO auTd Neipaua ivai
1010ITEPWCG EVOAPPUVTIKA YIA TNV CEICUIKI anokpion
Toixwv avTioTApIENG and wnAIOPEVN yn : napd Tnv
duopevéaTaTtn €nifAnBeioa osiopikh diEyepan — 60
KUKAOI nuITOVOU MPe péyioTn emitaxuvon 0.9 g kai
deonolouoa nepiodo 0.5 sec (og kKAipaka NpwTOTU-
nou) - dev napatnpnénke oladnnoTte OpapATIKA
aoToyia. Kal o1 duo Toixol, BERala, unéoTnoav on-
pavTikn opifovTia peratonion (éwg 1.2 m), n O
kaBiZnon Tou £dd@oug £pTace To 1.5 m nepinou (ev
MEPEI opeINdueVn o duvapikn ouvilnon Tng XaAa-
PrC GUMOU), XWPIG OPWC va nAnaoidoel kanolog anod
Toug dUo Toixoug TNV kaTappeuon (BAéns dwT. 5).

dwT. 60, B. Ta uEAN Tng opddag Tng EE 11
Tou X - SOILS
(a. Toatoavigpog, N'kalétag, AvacTacdnouAog Ka
KoupkouAng, B. KoupkouAng, Toatoavigog, Ava-
0TagonouAog, Mewpyapakog kai Apdaog)

(G248 -0
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Néeg EKO0O0EIG

Riprap Design Criteria,
Recommended Specifications
and Quality Control

Transportation Research
Board of the National
Academies, USA

TRB Publication NCHRP Report #568, 28 Novem-
ber 2006

TRB’s National Cooperative Highway Research Pro-
gram (NCHRP) Report 568: Riprap Design Criteria,
Recommended Specifications, and Quality Control
examines design guidelines; recommended mate-
rial specifications and test methods; recommended
construction specifications; and construction, in-
spection, and quality control guidelines for riprap
for a range of applications, including revetment on
streams and riverbanks, bridge piers and abut-
ments, and bridge scour countermeasures such as
guide banks and spurs.

Uncertainty and Ground
Conditions: A Risk
Management Approach

Martin Th. van Staveren
Director at GeoDelft, Lec-
turer at the Delft University
of Technology, Netherlands

Elsevier, Butterworth, Hei-
nemann, 25 August 2006

All civil engineering and construction projects re-
quire some sort of solid foundation, but ground
conditions bring some degree of uncertainty to
every project. Dealing properly with uncertainty
over ground conditions can make the difference
between the commercial success and failure of a
project.

With margins in the construction industry at his-
toric lows, and with costs of failing to accurately
predict ground conditions becoming increasingly
high, the importance of proper management of the
variety of ground-related risk is paramount.

Risk management has demonstrated its value in
many industries, but the full lessons of that experi-
ence has not yet fully reached all aspects of civil
engineering. In particular the importance of indi-
viduals and their own awareness of risks and how
to manage them has often been overlooked.

Martin van Staveren has written a new kind of
book on ground risk management. Based on many
years of professional experience and proven risk
management techniques, Uncertainty and Ground
Conditions demonstrates how to ensure the con-
struction and civil engineering projects succeed in
delivering on time and on budget.
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Xpnoipeg NMAnpoopisg

AikTUuO NEWTEXVIKOV I0TOOEAIBWV (and To nAe-

KTPOVIKO NEPIOdIKO www.geoengineer.org, #
25, AekéuBpiog 2006)

In addition to its numerous resources and tools,
Geoengineer.org has established the Geoengi-
neer.org Website Network: A growing number of
independent geo-websites that are hosted and
supported by Geoengineer.org. In this issue we
present these websites. Currently 9 websites are
supported by Geoengineer.org and more are cur-
rently under development.

If you would like to create a resource website and
you need support, or if you would like to perma-
nently host a website for your committee or re-
search project, please contact us. If the website is
of interest to the Geoengineering community we
will be glad to help.

We also wish to acknowledge the financial support
of our Corporate Sponsors gINT software, Geo-
syntec Consultants, Terracon Consulting Engineers
and Scientists, and Rocscience. Their financial sup-
port allows us to grow the website and continue to
provide resources to our visitors at no cost. If you
are interested in joining our Corporate Sponsorship
program, contact us to request more information.
Remember that all our income is used to further
develop the website.

On behalf of the Geoengineer.org team,
Dimitrios Zekkos, Managing Director

What is the Geo-website network

The Geo-website network is a series of websites
hosted by the Geoengineer website. Some of these
websites have been developed by Geoengineer.org
whereas other are simply hosted and supported by
Geoengineer.org.

Through the Geo-website network, Geoengineer.
org provides additional interest-specific resources
to its visitors and helps facilitate the circulation of
information in Geoengineering.

The member websites of the Geoengineer.org Geo-
website network can also take advantage of the
various tools available by Geoengineer.org.
www.geoengineer.org/geohost.html

Geo-Risk and Reliability website

by Prof. K. K. Phoon

This resource website aims to facilitate the ex-
change of information among members of the
Geoengineering community that are involved in
risk and reliability issues.
Reliability.geoengineer.org

The bimrocks website

by Dr. E. Medley

This site is an accessible source of information on
bimrocks (block-in-matrix materials) for geological
and geotechnical practitioners.

Bimrocks.geoengineer.org

Geotechnical Earthquake Engineering Portal
by Adda Athanasopoulos

The Geotechnical Earthquake Engineering Portal
intends to provide useful resources on geotechnical
earthquake engineering. The website classifies
available information in categories. Current catego-
ries include: Liquefaction engineering, earthquake
events and reports, site response analysis, seismic
slope stability, photo gallery, ground motions, de-
sign codes, soil structure interaction, research in-
stitutes.

Earthquake.geoengineer.org

Static and Dynamic Properties of Municipal
Solid Waste

Research website

Website presenting findings and publications of an
NSF-funded research project on the evaluation of
Municipal Solid Waste static and dynamic proper-
ties. PIs: J. D. Bray, E. Kavazanjian, N. Matasovic,
K. Stokoe, E. Rathje.

Waste.geoengineer.org

Joint Working Group on Geotechnical engi-
neering for disaster mitigation and Rehabili-
tation

Hosted by Southeast Asian Geotechnical Society

The objectives of the JWG-DMR are to: (1) share
information relevant to geotechnical engineers on
issues pertaining to the mitigation of natural disas-
ters (e.g., tsunamis, earthquakes, landslides) and
(2) pool our expertise together to provide technical
support on reconstruction and rehabilitation works
pertaining to geotechnical engineering. The basic
functions of this JWG-DMR are to plan and coordi-
nate activities that serve our common objectives
and to make better use of our resources through
coordinating and sharing

Reliability.geoengineer.org/JWG

ISSMGE TC39: Geotechnical engineering for
coastal disaster mitigation and rehabilitation

website of the ISSMGE Technical Committee 39
Reliability.geoengineer.org/TC39

ISSMGE TC40: Forensic Geotechnical Engi-
neering

Website of the ISSMGE Technical Committee 40

Reliability.geoengineer.org/TC40

O3

AVAKOIV®OOEIG
Zgpivapio PLAXIS

H EAANnvikn Enmiotnuovikn ETaipeia Eda@opunxavikng
Kal OgUeNI®OEWY, O guvepyaaia Pe Tov Topéa le-
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WTEXVIKNG TNG ZXO0ANG MOAITIKOV Mnxavikwv Tou E-
BvikoU MeTtooBiou MoAuTexveiou npoTiBevral va di-
opyavwoouv oTnv ABrva oeuivapio napouaciaong /
€KMABNONG Tou KWOIKA NAEKTPOVIKOU UMOAOYIOTH
PLAXIS. Mpokeigévou va £€XoUpE KaAUTEPN EKTIUNON
Tou apiBpol Twv ouvadeAPwv Mnou evdiaPepovTal
va napakoAouBroouv To OgpIvapio, napakaAoUuE
va TO YyVWOTOMOINOETE oTov Kabnyntri Tou Topea
MewTexvikng Tou EMM k. Mixahn KaBBada
(kavvadas@central.ntua.gr). =Tnv ouvéxela napa-
BETOUPE MEPIYPAPR TOU CEPIvVapiou, .oNwG Napou-
o1aleTal oTnv 10To0gAida www.plaxis.com.

“During the three days workshop a background on
the theory of finite element method, the usual con-
stitutive models for geotechnical problems and
some case histories will be given.

The main topic of this workshop is how to use the
Program Plaxis to solve actual geotechnical prob-
lems. Therefore, a wide range of practical exam-
ples will be worked out by the participants under
the supervision of leading experts. Beside the more

EEEEO

Topéag FEWTEXVIKNAG

ZXOAH NMOAITIKQN MHXANIKQN
EONIKOY METZOBIOY NOAYTEXNEIOY
MoAuTexveioUNoAn Zoypapou

15780 ZQrPA®OY

informative part of the workshop, you will have the
opportunity to share your experience with other
participants.

In fact, we will flood participants with a lot of
things during this workshop. Please do not let this
frighten you. We know from experience that this
fast way of teaching is highly effective. By the end
of the workshop you will be able to use the Plaxis
program independently to solve practical geotech-
nical problems. You will also be able to distinguish
between the different constitutive models used to
simulate the stress strain behavior of soil and rock.

We will not present a lot of theory on the finite
element method itself. This theory is considered to
be of interest to specialists on algorithms, but not
to geotechnical engineers. In my opinion geotech-
nical engineers should be able to estimate soil
properties and other input data for computations.
In addition to that they should be able to judge
computational output data. These abilities will be
trained during this workshop.”

TnA. 210.7723434

ToT. 210.7723428

HA-AIl. geotech@central.ntua.gr
IoTtooeAida www.ntua.gr/civil (uno6 kata-

oKeun)

«TA NEA THX EEEEMM» Ekd0TNG: XproTog ToaTtoavipog, TnA. 210.6929484, ToT. 210.6928137, nA-d1. pangaea@otenet.gr
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