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NMPOXKAHIH
TAKTIKHX FENIKHX YNEAEYXZHX

KaAouvtal ta peAn TNG EAANVIKAG EmoTnuovikng Etaipeiag
ESapopunxavikng kai MewTexvikng Mnxavikng va mmpocéABouv
oTn levikn TuvéAevon TToL Oa yivel TNV Aevtépa 02.11.2010 kai
@pa 7.00 p.u. otnv AiBovoa EkénNAoewy TNG IXOANG MOAIT-
KGOV Mnxavikav E.M.M. otnv MoAuTexveIoLTTOAN ZwYPAPOUL.

Ye TTEQITITCOON TTOL SEV EMMTELXON N ATTAITOLHEVN ATTAPTIA, N
Fevikh Tuvélevon Ba yivel TNV Tpitn 23 NoguPpiov 2010 oTov
iI510 XWPO Kal XPOVo, e’ OOV LTTAPEE ATTAPTIA PE CLUUETO-
XN TOL Y4 TWV PEAQV TTOL EXOLV EKTTANPGOEI TIG OIKOVOMIKEG
TOLG LTTOXPEWOTEIC (UExE! Kal TO 2010) TTPOC TNV EEEEMM.

Ye TTEQITITCOON TTOL &gV ETTITELXON TTAAI aTTapTia, N Fevik Luvé-
Aevon Ba yivel TNV 140 AekepPBpiov 2010, nuépa Tpitn Kal pa
7.00 p.g. oTOV 610 XWPO, OCTASNTIOTE OIKOVOMUIKWS WG AV
EVAMEPQT WEAN KAl AV gival TTAPOVTA.

Ta Béuata NG NUepNolag diataéng eivail :

1. ATTOAOYIOUOG TTETTPAYMEV@Y TNG EKTEAEOTIKNG EMITOOTIAG
ammod TNV TeAevTaia Tevikn Tuvélevon TNG 131 Maiov 2008

HEXPI ONUEPQ.
2. OIKOVOUIKOG ATTOAOYIOHOG eTwV 2008 kail 2009.
3. 'EkBeon ECeAeykTIKAG ETITOOTIAC

4. 'EyKQION QATTOAQYIOUOUL TTEMOAYUEVWY KAl OIKOVOUIKWV
ATTOAOYIOU@Y KAl atmaAAaynh TNG  EkTeAeoTikAg  EmTpo-
NG aTmd KABe evdLVN.

(ovvéxela oTnv oeAiba 2)



MEPIEXOMENA

6° MaveAAnvio Suvedplo MEWTEXVIKNG Kal

- ISRM - Practical developments from mining industry

FewnepIBaAAovTIKAG MnNxavikng 3 focussed research
ApBpa 5 New Scaling Technology 28
Non Destructive Testing of Rockbolts 28
- Mapivog M., PovTtoyiavvn ©., XpnoTtapag B., ' o
Tolaundog ., Zapnatakakng N. «O oglopdg 7.1 TG EvdiapepovTa MewTexvika Nea 29
4/9/2010 Tou Canterbury Neag Znhavdiag. Zovroun - Landslide detector wins enterprise award 29
avagopa kal eni TONOU NaApaTnpnoeig» 5 o ) .
. . - Rio Tinto systems to speed mine excavations 29
- Diary of an ASCE team studying New Zealand's . I
earthquake damage 11 - In Studying Haiti, a New Angle on an Earthquake’s
] Intensity 30
- David Reynolds “Canterbury’s masonry churches ) . . .
battered” 11 - Raise borer tries to free trapped Chilean miners 31
Mnapal uUOIK®V KaTaoTpoPpwv oTnv Ivdovnaia. MepiBaAAovTika 33
Magnitude 7.7 - Kepulauan Mentawai Region, - Rubber-technology innovator says it will keep eyes
Indonesia 13 on road 33
MPOGKARGEIC YIa GUHWETOX OE EPEUVATIKG - Brazil Engineers a Critic-Proof Dam 33
npoypauuara 15 - Toronto hopes for big benefits from soil recycling 35
- Development and implementation of technological - St. Louls roads paved with smog-eating concrete 36
innovation in underground construction in Europe 15 Nopikd ©uaTa : Manslaughter reprieve for Cotswold
- TERRAFIRMA 15 Geotechnical boss 37
- Makpoxpovia CUNNEPIPOoPa BpauoTwV PIATpWV ,
ano aoBecToAIBIKa UAIKG OoTa @pdyuara 16 EvolagepovTa 38
- Rock-Fiber Rebar Gets First Big Test 38
2PGB§UOE'C FE%TEX\QK%V EnioTnpovay : Glory of India 17 - Old concrete crushed, reused to extend life of
ward yia Tov Sarada >arma Interstate 96 by up to 50 years 38
MNpooexei MewTexvikeg EkdNAwOEIG: 18 - Active volcano drill project to reveal caldera secrets 39
- INTERNATIONAL NO-DIG 2010 28" International - Student opens door to earthquake shelter 41
Conference & Exhibition 18 - Simulation system produces realistic movies of
- All Russia Scientific and Technical Conference earthquakes 41
Devoted to 100 Anniversary of Prof. Boris I. - A specialist solution for motorways 41
Dalmatov 18 r . Wnhopeith: E . . \ 4
- Fewndpko opeitTn: 'Eva yvnueio T uong!
- Tunnelling in Difficult Ground Conditions - P nAopEm HVOH N6 euons
an International NATM Workshop 19 - Hotel to be moved for tunnel 43
- 9th International Symposium of Structures, - A concrete retort to the glass-and-steel cliché 43
Geotechnics and Construction Materials 19 \ \ , ,
) . Neeg EkdoocIg oTIG MewTeXVIKEG EnloTneg : TEQTEXNIKH
- 7th WBI-International Shortcourse Rock Mechanics, SEISMIKH MHXANIKH, KupiaZic A. MITIAGKNG 45
Stability and Design of Tunnels and Slopes 19
- 2nd International FLAC/DEM Symposium 20 HAekTpovika Mepiodika 47
- 6th International Conference on Dam Engineering 20
- 14" Australasian Tunnelling Conference 2011 21
- 13th International Conference of the , , , .
International Association for Computer (ouvexela ano Tnv NpwTn ogAida)
Methods and Advances in Geomechanics 22
- 2011 RETC Rapid Excavation & Tunneling
Conference & Exhibit 23 NPOXKAHIH
- Slope Stability 2011, the International Symposium TAKTIKHX FTENIKHX XYNEAEYXIHX
on Rock Slope Stability in Open Pit Mining and Civil . . .
Engineering 23 5. 'Eykpion napdaraong Tng Bnteiag Tng EkTeAeoTikng ENiT-
i ponng, nou Anyer oTig 13.05.2011, kata £va £rog, nATOI
- i(IfIntsrnattlonaIfCJ)T)fere:ce Underground ” péxpl 13.05.2012, cUPwva pe To apBpov 8 Tou Ka-
nirastructure or Urban Areas TaoTaTikoU, v owsel Tng diopydvwong Tou XV Maveu-
- ITA-AITES WTC 2012 “Tunnelling and Underground pwnaikoU Zuvedpiou Eda@ounxavikng kar FewTeEXVIKNG
Space for a global Society” 25 Mnxavikng, nou 6a Jdieaxbrn Tov ZenTeuBpio 2011
- 11th International Symposium on Landslides 25 oTnv ABnva.
- 11th Australia-New Zealand Conference on 6. AIGQOPEC AVAKOIVWOEIG.
Geomechanics 26
: : O MNMPOEAPOZ O M'ENIKOZ TPAMMATEAZ
- 34th International Geological Congress 26
rnatl a9 ar _ XPHSTOS TSATSANI®OS MIXAAHS KABBAAAS
- 13th World Conference of the ACUUS Associated Ap. rIO)\lTH(C')C MnXGV”(c')q Ap. no)\n—”(bq Mnxavu(bc
Research Centers for the Urban Underground Space
Underground Space Development — Opportunities
and Challenges 26
Néa ano Tig AlgBveic MewTeXVIKEG Evoelg 28
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6° NANEAAHNIO XYNEAPIO FEQTEXNIKHZ
KAI TEQNMEPIBAAAONTIKHZ MHXANIKHZ

29 Zentepppiou — 1 OkTwWRpiou 2010, BoAog

http: ortal.tee.gr/portal/page/portal/INTER REL
ATIONS/INT REL P/SYNEDRIA EKDHLWSEIS/2010
6thGeotechnic

To 6° MaveAAnvio Zuvedpio MewTeXVIKNAG Kal MewnepiBailov-
TIKAG MnxavikAg d1Enxbn oTtov BoAo and tnv TerapTtn 29
SenteuBpiou péExpl Tnv Mapaokeury 1 OkTwBpiou 2010 pe
MEYAAN eniTuxia TOOO anod NAEUPAG CUUMETOX®WV, AauBavo-
MEVNG un’ OWn TNG OIKOVOMIKNG ouykupiag (337 syypagev-
TeG oUvedpol kal 47 HEAN OPYAVWTIKAG Kal EMIOTAMOVIKAG
EMITPONNG, NPOOKEKANKEVOI, HEAN Aloikouoag EmTponng TEE
kal Eniotnuovikng Emitponng MoAmikwv Mnxavikwv TEE),
000 Kal and NAgupAcg nioTnHoVIKoU ev3Ia@EPOVTOG.

>To Suvedplo dOBNKE n gukalpia oToug TEXVIKOUC EMIOTHMO-
VEC nou dpaacTnpionolouvTal oTov XWPO TNG MEWTEXVIKNAC Kal
FewnepIBaAAOVTIKNG MnXavikng, €PEUVNTEG, WEAETNTEG, Ka-
TAOKEUAOTEG KAl OTEAEXN UMNPECIOV, VA Napouciaocouv ano-
TEAEONATA EPEUVNTIKWV €pYAci®V, HEBOOOUC Kal TEXVOAOYIEG
nou xpnoigonoinénkav yia Tnv €niAuon YEWTEXVIK®OV Mpo-
BANUATWV, €UNEIPIEC NMOU ANOKTAONKAV KATA Tn MWEAETN, €-
KTEAEON Kal €MiBAEWN MIKPWV KAl HEYAAWV TEXVIKWV E£PYWV
oTn XWPA HYag Ta TeAeuTaia NEvTe XpoOvia Kal YEVIKA va av-
TaAAGEouv anoyeig yia B€uarta nou anoTeAolv To €upU avTi-
Keigevo TnNG lewTeXVIKAG Kal TewnepiBallovTikAg Mnxa-
VIKNG.

Q1 epyaoieg Tou Zuvedpiou dieEnxOnoav oTov MoAuxwpo Tou
naiaiol kepaponoigiou TSAANAMATA.

KaTta tnv EvapkTrpia Suvedpiaon Toug ouVESPOUC NPOaP®-
vnoav o Mpoedpog Tou MNepipepeiakou Tunuatog Mayvnaiag
Tou TEE ouv. SwkpdaTtng AvayvwoTou, o AvTinputavng Tou
MavenioTnuiou ©gooaAiag kabnynTig MixaAng ZoupnouAd-
KNG, o Mpdedpoc Tng OpyavwTikng EniTponng Tou Suvedpiou
Ap. ZnUpog KaBouvidng, o Mpoedpog Tng EEEEMM Ap. Xpn-
oto¢ Toatoavipog, o onoiag anedwaos @OPO TIMAG OTOUG &-
KAINOVTEG OUVAdEAPOUG YEWTEXVIKOUG Hnxavikoug Apl ZTa-

gatonoulo, Mavvn BapdouAdakn, Staupo XpioToUAa, MNwpyo
MauAdkn, kaBwg kal oTov Sergio Scianni, Nou OKOTWONKE
oTo atUXNua TwV TEPN®V, EVE, TEAOG, TV KNPUEN TwV £p-
Yyaolnv Tou ouvedpiou €kave o ouv. HpakAng ApoUAiag, ue-
Aog Tng AloikoUoag Emimrponng Tou TEE.

H EvapkTnpia Zuvedpiaon CUVEXIOTNKE WE TAV mapouaciacn
TnG MpookekAnUEVNG AIGAEENG and Tov kabnynTr Tou Mave-
niotnuiou Texas USA ©avo Manayiavvakn pe Bgpa «0do-
oTpwpata: Ano Tov Epneipikod oTov OewpnTikd Tpono Sxedi-
aopou».

ik

AkoAoUBnoe n Suvedpia yia Ta MewTexvikG Oguata Mayvn-
oiag, onou o ouvadeA@og AAEkoG AAeEavdpou, AIeuBuvThg
TNG AlelBuvaong Texvikwv Ynnpeoiwv TnG Nopapxiakng Au-
TodI0iknong Mayvnaoiag napouaiace Tnv Eidikiy OpiAia «lMew-
TexVIKG MpoBARuata NopoU Mayvnoiag» kal n ouvedpia €-
KAEIOE PE TNV napoucdiacn TwV OXETIKWV ME Tnv Mayvnoia
apbpwv.

And To peonuepl TNG 29" ZenTepPpiou kal HEXPI TO TEAOG
Tou cuvedpiou ol epyacieg die€nxdnoav o napaAAnAeg ouv-
€dpieg o€ TpeIg aibouoeg.

Zuvedpia 1 : >upnepipopd Mewulikwv, ‘Epeuveg YnaiBpou
kal Epyaortnpiou, MpocopoimpaTta. =Tnv €vapén Tng ouve-
dpiag o kabnynTtng MixaAng KaBBaddag napouciace EIdIKN
OuiAia pe TiTAo «Mdoo Aopaln cival (n 6a npénel va eivai)
Ta FewTeXVIKA ‘Epya».

Zuvedpia 2A : Edagoduvapikn — AAAnAenidpaon Eddgoug
KaTaokeung. =Tnv €vap&n tng ouvedpiag o kabnyntng Mwp-
yo¢ kalétac napouaciaoce Eidikr) OpIAia We TITAO «ZUVORKEC
OSIONIKAC KATAPPEUONG OCUOTNMATWY BEPEAIOOEWC-KATa-
OKEUNG: avaAuon kai neipapa».
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Suvedpia 2B : Edagpoduvapikn - Enidpaon Tonikwv Zuven-
KWV. TNV €vapgn Tng ouvedpiag o kabnyntng Kupialng M-
TINGKNG napouciace EidikA OpiAia pe Titho «Ioxupn Edagikn
Kivnon og MpayuaTikég MewPopPOAOYIKEG SUVONRKESS.

Zuvedpia 3A : lMpavr - KatoAioBnoeig. ZTnv évapén Tng
ouvedpiag o Ap. Znupoc KaBouvidng napouaciaocs Eidikr Opi-
Aia pe TiTAo «H 3n AidoTacn otnv eucTdbsia Npavwv».

Zuvedpia 3B : lMpavr - KatoAioBnoeig. ZTnv &vapén Tng
ouvedpiag o kabnynTng MNwpyog Tolaundog napouciace Eidi-
kA OpiAia pe TiTAo «T€unn: Mapouaciaon MopiouyaTtog EniTpo-
nng TEE».

Zuvedpia 4 : Bpaxounxavikn. ZTnv evap&n tng ouvedpiag o
kabnynTtng Ztaupo¢ MnavTAg napouciace EidikA OpiAia pe
TiTAO «MPOBAEWYN TNG PNXAVIKNG CUMMEPIPOPAG TNG Bpaxo-
palac atnv npa&n: AuvaTtoTnTeG Kal NEPIOPITHOI».

0O kabnynTng ©odoong Taclog kail o Mpodedpog TG EEEEMM
XpnoTog Toatoavipog

Suvedpia 5 : MoAmoTik KAnpovouid kail FewTtexvikn Mnxa-
VIKR). ZTnv &vapgn Tng ouvedpiag o kabnyntng ©eodoong
Taolog napouaiaoce Eidikn OpiAia pe TiTAo «TexVIKa €pya Kai
apyihog otn Apxaia EANGda» kai oTn ouveéxeia n Ap. E. A-
Aounn Eidikr OuiAia pe TiTAo «Ma Tnv dpyiAo otnv apxaio-
TNTa». MeTA TNV opIAia Tou o kabnyntng ©e0ddong Taclog
TIUABNKe anod Tov Mpoedpo TnG EKTeEAEOTIKAC EMTPOnAG TG
EEEEIM pe Tov TiTAO Tou EniTidou MéAoug yia TNV Pakpo-
Xpovn Kdl gudOKIUN napoucia Tou oTov XWPo ThG FewTeXVI-
KNG Mnxavikng Kai yid Tnv GUWBOAR Tou aoTnv npowBnon
TwWV okonwv Tng EEEEMM.

Suvedpia 6B : Znpayyeg. STnv €vapgn Tng ouvedpiag n Ap.
©dAeia TpaBacdapou napouaciace Eidikr OpiAia e TiTAO «Zu-
ynepdopara and Tn Aigpelvnon AvUywong YnoBaAdaoaoiag
SApayyag AOyw PeuoTonoinong Tou MMepiBaAlovtog EdA-
(POouUG».

Suvedpia 7 : OnAiopéva EmxwpaTa. STnv £vapén Tng ouve-
dpiag o k. . KwvoTavTividng napouciacn Eidikfy OpiAia pe
TiTA0o «MNapouaciaon Odnyi®v OnAloyevwy Enixwpdtwv EO-
AE» kal oTn ouvéxela o kadnynTng AnunATpng ATHATlidng
Eidikf) OpiAia pe TiTAo «XpRon Mlewagpol EPS ot €pya odo-
noliag».

Suvedpia 8 : lewnepiBaAlovTika. ZTnv €vapén Tng cuve-
dpiac n kadbnynTtpia Mapiva MavTalidou napouaciace Eidikn
OupiAia pe TiTAO «[epIBalAovTikn TewTeXVIKA: MPOONTIKEG
Epappoywv otnv EANGda Znpepa».

Zuvedpia 9B : Enipaveiakeg kal Babeieg OspeAiwoeig. TNV
€vap&én Tng ouvedpiag n Ap. =. NikoAdou napouagiace EIdikn
OuiAia pe TiTAO «Avaokonnon OgpeAiwoewv MEPUpOV 0TNV
AvaTtoAikr AKTn Twv HMA: MapeABov kal MEAAov>.
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Suvedpia 10A : BeATiwosic Edapwv. TNV €vapén Tng ou-
vedpiag o kabnynmg TMwpyog MnoukoBaAag napoucdiaoe
Eidikr) OpiAia pe TiTho «Emipaveiakn BspeAinon Babpou ye-
(PUPAG OE PEUCTOMNOINCINO £€3A®OG HE EAEYXOMEVN BEATIWON>.

Zuvedpia 11 : NoTioavaTtoAikr Eupwnn - Epapuoyn Eupw-
kwdikwv / Southeastern Europe - Application of the Euro-
codes. ZTnv €vap&n Tng ouvedpiac o OWOTIHOC KABNyNnTnG
Avdpeac AvayvwoTtonoulo¢ napouaiace Eidikry OpiAia pe
TiTA0o «Eurocode 7 - Geotechnical Design Eupwkwdikag 7 -
FewTEXVIKOG ZXEDIAOHOG».

Zuvedpia 12A : Opaypata - AonAa Enixwparta. Ztnv €vap-
€n Tng ouvedpiag o Ap. Mwpyog NTouviag napouaciace EIdikn
OpiAia pe TiTAO «MakpoxpOvia CUPNEPIPOPA PPAYHATWV>.

Zuvedpia 13 : AidaokovTtag MewTexvikn Mnxavikr: To N€o
Aiua. H kaénynTpia Mapiva Navtalidou €kave TNV lcaywyl-
KR OMIAia kar akoAouBnoe oulnTnon OTPOYYUANG Tpanedng,
pe oUVTOUEG €10NYNOEIG and VEoUg dIdBAOKOVTEG MEWTEXVIKAG
Mnxavikng.

Zuvedpia ARENG : ZTnv évapén Tng ouvedpiag napouaciacav
Eidikég OpiNieg o Ap. =nUpog ManacnUpou pe TiTAO «Epnel-
pieg and Tnv dekagTia Tou 60» kal o k. HAiag ZwTnpdnouAog
ME TITAO «TEWTEXVIKEG EMNEIPIEC KAl YEWTEXVIKEG MEPINETEI-
£C».

3Tn ouvéxela o k. MavwAng Boulapdg, Tapiag Tng EEEETM
ano Tnv idpuon Tng!!! To 1966, TIHABNKE and Tov Mpdedpo
NG EkTeAeoTikng Enitponng tng EEEEMM pe Tov TiTAO TOU
EniTigou M€Aoug yia Tnv pakpoxpovn Kai eudokiun napouacia
TOU OTOV XWPO TNG MEWTEXVIKAG MNXAVIKNG Kal yid TNV CUH-
BoAn Tou oTnVv npowbnon Twv okonwv TnG EEEEMM.

O Tapiag Tng EEEEMM MavwAng Boulapdg

TéNog, Ap. XpnoTtog ToaTtoavigpog napouciace Eidikry OpiAia
ME TiTAO «@fpaTa 'Epeuvag — MeAétng - EniBAeywnc», kai é-
KAVE TO KAEIOINO TWV EPYACI®V TOU OUVEDpIOU.

AioBnon NpokAaAeos To Yeyovog TNG NavreAoUG anouciag ek-
nPoOoWNWY TAG NOAITEIAg and TIG Epyaciec Tou ouvedpiou, O
avTiBeon Pe Ta nponyoUpeva ouvédpida, OTA onoia UMNpXE
dlayKwVIoPOS yia To nolog 6a napaoTn kal 8a npoopwvnon
TO OUVEDpIO!

NMapaAAnAa pe To ouvedplo eixape kar Texvikn ‘EkBeon pe
€KOETEC £TAIPEIEC YEWOUVOETIK®OV MPOIOVTWV KAl ETAIPEIDV
YEWTEXVIKWOV HEAETWV.

Tnv 6An unooTnpIEn Tng dieEaywyng Tou cuvedpiou €ixe To
TunApa AisBvov Zxéoswv Tou TEE.




APOPA

O ZEIZMOZ 7.1 TnG 4/9/2010 TOY CANTERBURY NEAZ
ZHAANAIAZ
ZYNTOMH ANA®OPA KAI ENI TOMNOY NAPATHPHZEIZ

Mapivog! M., Povroyiavvn! ©., XpnoTtapag? B., Tolap-
naog' ., Zapnatakakng® N.

1. EBvIKO MeTaoBIo MoAuTeyveio, 2. ApigToTEAelo Mavenio-
TAWIo O@ecoalovikng, 3. MavenioTApio Natpwv

3TIG apx&G ZenTeuPpiou, evw Bpiokopacte oto Auckland,
oTo Bopeio vnoi Tng Néag ZnAavdiag, yia Tnv napakoAouOn-
on Tou 1llou Zuvedpiou TnG IAEG pe B¢ua «Geologically
Active”, éylve o peyéBoug 7,1 OEIOPOC OTNV MepIoXn Tou
Canterbury, oto voTIO vnoi, TNV onoia €nICKEPOAKAME TIG
endpeveg pEpeg. AkolouBwvTag To B€ua Tou Zuvedpiou, n
«avnouxn» @uon Tng N€ag ZnAavdiag €ixe o autd TNV nio
EVTUNWOIAK CUMPMETOXN. To dpBpo auTto nepiAappavel ou-
VOMTIKEG MANPOPOPIEG YIA TO OEIOUO, TN YEWSUVAMIKA KAl TN
vewAoyia Tng N€ag ZnAavdiag, ano Tn BiBAloypagia kai nn-
YEG Tou d1adikTUOU KABWG Kal NANPOPOPIEG YIa TIG EDAPIKEG
napapop@P®OEIG KAl AOoTOXIEC MOU MPOKAAECE O OEICHOC,
oUPQWVa PE TIG €Ni TONOU NApaTnpPnoEIG Hag.

EIZArQrH

H Néa ZnAavdia €ival pia vnoiwTIK XWpa nou napoucialel
noAU &vTovn OEIOUIKOTNTA, AOYW TNG 131aiTepNG 6€0ng nou
kaTeéxel and yewduvapikn anown. BpiokeTal ndvw oTo Oplo
dU0 TEKTOVIK®V MAGK®V, TNG AucoTpaAiavng kai Tng Eipnvi-
KNG To onoio avantuooesTtal Pe digubuvon BA-NA. Kata un-
KOG TOU opiou auTtoU, nou JIEPXETAl MEPIKEC OEKADEG XIAIO-
METPpa avaToAikd and To Bopeio vnoi evw diaoyilel To voTio,
oupBaivouv NoAUNAOKEG TEKTOVIKEG diepyaaieg (Eikova 1).

Eikova 1. H yewduvapikn 6€on Tou Bopeiou kal NoTIou vn-
agloU Tng NEag ZnAavdiag, oTo OpIo TWV TEKTOVIK®V NMAAK®OV
AucoTpaAiavig kal EipnvikAg (ano
www.geology.um.maine.edu)

SUYKEKpIPEVA, OTO BOPeEio vnaoi kal oTto BOPEI0 TUAPA Tou
VvOTIOU vnaoioU, nmou avAkouv oTnv AucTpaAiavr nAdka, o
WKEAVIOG QAoI0G TNG Eipnvikng nAdkag BubileTal kdTtw anod
TOV NAEIPWTIKO QA0I6 TNG AuoTpaAiavig nAakag Pe TaxuTnTa
nou avagepeTal wg 47 mm/year Kdl anoTEAEOPA TNV €kon-
AwonN NQaioTelakng dpaoTnploTnTac. AvTiBeTa, oTo peyaAl-
TEPO TUAMA TOU VOTIOU vnaoioU, To onoio avnkel otnv Eipnvi-
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KR NAdka, o NReEpWTIKOG PA0IOG TNG AuaTpaAiavig nAdkag
OUYKPOUETal WE TOV NREIpWTIKO PAoId TnG Elpnvikng pE Ta-
xUTNTa 37 mm/year Kal AnoTEAECHA TNV OPOYEVEDNH TWV
VOTiwV AANEWV. 2TO €vOIAGPETO TUNKA Kal oTnv onicBoxwpa
and tn {wvn olykpouong enikpatoUv KIVACEIG KAl pryuara
opiZovTiag oAiobnong.

Ol EVEPYEC AUTEG YEWTEKTOVIKEG Olepyaaieg Eekivnoav He
d1apopeG HOPPEG kal pubuolg npiv and 500 nepinou eka-
ToMMUpIa Xpdvia Kal NpokAaAeoav CuvOnkKeg yia dnuioupyia
apevog nAoucinov PUOIK®V Nopwv (HeETaAAeUPaTa, AIyViTeEG,
neTPEAAIo, a€pio) KAl apETEPOU €VOG MOAU OMOPPOU QUaI-
KoU nepIBAAAovToG nou ONwG oupBaivel Katd kavova oTig
YEWAOYIKA EVEPYEG MEPIOXEG, OUVOEETAI YUE AQUENWEVN OEIOHI-
KN Kal YEVIKOTEPA YEWAOYIKN EMIKIVOUVOTNTA.

O 0gIou0OG TNG 4nG ZenTeuBpiou 2010, ouveRn oTig 4.35 n.p.
ToMIKA wpa, eixe pEyeBog 7.1 Kkal enikevTpo oTnv noAn
Darfield, 45 km duTika ano Tnv noéAn Christchurch (Eikova
2), oTO MECOV MEPIMNOU TOU VOTIOU vNoloU (CUVTETAYHEVEG
enikévtpou 43.530° N, 172.120° A). To eoTiakd Badog, oup-
pwva Pe Tnv FewAoyikn Ynnpeaoia Tng Néag ZnAavdiag, ATav
10 km (5 km oUppwva pe Tnv FewAoyikh Ynnpeoia Twv
H.M.A.). O osiopoC dev €ixe euTUXWG avBpwniva Bupara,
aAAa npo&evnoe nNoAAEG BAAPBEG Oe KATOIKIEG KAl TEXVIKA &p-
Ya Kal onNUavTikeG edAPIKEG NAPAUOPPWOEIC KAl ACTOXIEG.

.)“

N FAULT LINE
| REVEALED

Eikdva 2. XapTng pe TNV B€0N TOU ENIKEVTPOU TOU OEICHOU
Tou Canterbury, duTikd Tng noAng Christchurch n onoia,
padi pe TV NOAn Tou Kaiapoi, unéoTn TIC HEYAAUTEPEG Ka-
TaoTpoEG (and www.geonet.org.nz)

H FEEQAOIIKH AOMH THZ NEAZ ZHAANAIAZ

Ta vnoid Tng Néag Znhavdiag anotehoucav TUAMPA MIAG €U-
pUTEPNG NREIPWTIKAC NEPIOXNG NMou nepIAauBave Tnv Avtap-
KTIKN kal Tnv AuoTpaAia. Ta naAaidtepa NETpOHATA MOU
anavtouv oTa vnaola sival nAikiag 510 ek. €Twv kair dopouv
TIG OUTIKEG AKTEG TOU VOTIOU vnoioU. 2TOV dAnAOMOINUEVO
YEWAOYIKO XAPTN TNG €IKOVAG 3 (aivovTal ol KUPIEG YEWAO-
YIKEG €vOTNTEG Nou €ival ol oXIoTOAIBoI, oI ypaouBdkeg, Ta
ekpnEIyevn NETPWHATA KAl TO KAAUPHA TWV VEOTEPWVY ILNHUA-
TWV.

H yewAoyikn 1oTopia Tng Néag ZnAavdiag diapoppwbnke and
TPeIG NePIOdOUG 1I{NUATOYEVEDSNG Kal TPEIG NEPIODOUG OpOoyE-
VEONG. ZUVONTIKA, TA NETPpWHUATA ano 510 éwg 83 ek. xpovia
dnuioupynBnkav katd Tn diadikaacia piag evepyoUc oUYKAI-
oNG TWV TEKTOVIKWV NAGK®WV, OTn CUVEXEIQ ano Ta 83 €wg Ta
23 eK. Xpovia unnp&e nepiodog TEKTOVIKAG nouxiag, katapu-
Biong kal iIZnuatoyéveonc. And Ta 23 €K. XPOVIA Ol TEKTOVI-
keg Oladikaoisg Eavapyxioav £VTOveG kal ouveyxilovtal PEXPI
onuepa, Pe pubuoUlg PETATONIONG TNG TAEEWG TwV 4-5 €Ka-
TooTWV ava £1og (http://sci.waikato.ac.nz).

IdiaiTepa oTnv neploxr Tou Canterbury ekTdG and Toug oxl-
oTOAIBOUG Kal ypaouBdkeg Tou unoBdBpou anavrtouv acPe-
oTOAIBoI nAikiag 34-24 ek. €TV, NQAIOTEIAKA NETPOHATA
nAikiag 11-6 ek. eTwv Kai 2.5 ek. eTwv. MNayeTwdelg kar Al-
Mvaieg anoBéoeig kaAUNToOuV TUAMA TNG NEPIOXNG, EVW Ol




nediadeg €xouv NANPwOei e aA\ouBiakeég anobEoelg npoep-
XOMEVEG ano Ta PeydAa noTdpia nou Eekivouv and TIG VOTIEC
AAMEIG. TUAMA TOou YEWAOYIKOU XAPTNn TNG NEPIOXNG (paiveTal
oTnVv €ikova 4.
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Eikdva 3. AnAonoinuévog YEWAOYIKOG XapTng Tng NEag Zn-
Aavdiag. Me ykpi xpwpa ol axioTdAIBol, e KiTPIVO oI ypaou-
Bdkeg, Me IWOEC TA NPAICTEIAKA NETPWHATA KAl JE AEUKO TO
KAAUppa TV IgnuaTtwyv (and www.geology.um.maine.edu).

Eikova 4. FewAoyikog XapTng TUAKATOG TNG NEPIOXNG TOU
Canterbury, duTika Tou Christchurch. Me yaAadio kai npaaoi-
VO Xpwua aneikoviletal To undpabpo, Pe IWSEC Ta NPAICTEI-

akd NETPOMATA KAl HE KITPIVO TO KAAUPHA TWV TETAPTOYE-
VOV IZNMATWV. Me AeukO XpwHa ol NoAU Npdo@ATEG NOTAMIEG

anoBeoelg. (ZNUEIMVETAl €NiIONG HE KOKKIVN YPAUMD N O€I-
ouIkn di1appn&n, yia Tnv onoia oToixsia divovTal NnapakaTw).

ZEIZMOTEKTONIKA ZTOIXEIA

Eival yvwaoTo 611 n Néa ZnAavdia, €xovTag KivaTnpla ynxavin
TNG YEWDUVANIKNG TNG €EEANIENG To NAnagiaoua duo TepdaoTiwv
TEKTOVIK®V NAGK®V, napouaialel noAU £vtovn CEICHIKOTNTA,
YEYOVOG NMOU £XEI WG ANOTEAETHA va €xel avTioTolXa Kal NoAU
AVEMNTUYHEVN aQVTICEIOUIKN €pguva. =Tov Mivaka 1 divovTal ol
HeyaAUTepol osiopoi Ta TeheuTaia 150 nepinou xpovia, PE TO
MEyeBoOC, TNV €vTaon Kdl TO €0TIAKO TOug BABog, evw oTnVv
elkbva 5 diveTal N KATAVOMN TWV EMNIKEVTPWY TWV EMIPAVEIA-
KWV OEIOP®OV TNV TeEAeuTaia dekacTia.

Av kal n neploxf Tou Canterbury ATav yvwoTh yia Tn osl-
OMIKA TNG enikivduvoTnTa, ailel va ava@epbei 0TI To pnyua
TOU ocIopoU BewpeiTal WG €va «TUPAOG» pryua eneidn dev &i-
XE MPONYOUNEVWCG XapToypa®nBei, av Kal €xel xapToypapn-
Bei évag apiBudg 500 nepinou evepywv pnyuatwv otn Néa
Znhavdia (Eikova 6).

TA NEA THZ EEEEI'M - Ap. 33 — OKTQBPIOZ 2010

Mivakag 1. KataAoyog Twv Mo KaTaoTPpoPIKWV OEICHW®V TNG
Néag ZnAavdiag (ano New Zealand Listener, Sept.

2010)
Place Year Richter MM  Depth
Marlborough 1848 7.8 10 20km
Wairarapa 1855 8.2 10 25km
Nth Canterbury 1888 71 9 15km
Murchison 1929 7.8 10 12km
Napier 1931 7.8 10 20km
Pahiatua 1934 7.6 9 12km
Wairarapa 1942 72 8 12km
Inangahua 1968 7.1 10 10km
Edgecumbe 1987 6.5 9 6km
Gisborne 2007 638 8 40km
Dusky Sound 2009 7.8 7 12km
Canterbury 2010 71 9 10km
Ten years of -

shallow
earthgquakes in
New Zealand

(Depths < 40 km)

Eikdva 5. Katavoun Twv ENKEVTPWY TWV ENIPAVEIAKWOV OE-
IOV TNG TeAeuTaiag dekaetiag (and www.gns.cri.nz)

Eikdva 6. XapTng pe Ta evepya prnypara tng Neag ZnAavdiag
(an6 www.gns.cri.nz)




Mpo@avwg NPOKeITAl yid &va pRyHd «KPUHMEVO», AOYyw Kda-
AUWNG TOou ano TIG NoTApieg anobéoesig Tng nediddag Tou
Canterbury kai Tnv enigpdaveia 10onédwong nayeTwdoug npo-
€\euong nou ava@épetal wg nAikiag 18000 etwv (Eikdva 4).
Mapouolo ATav kalr To pRypa Tou osiopoUu Tou 1931 oTo
Hawke’s Bay, o onoiog €ixe 256 Buparta kal Npo&Evnoe pe-
YAAeg kaTaoTpo®éG. Ol NEPINTWOEIG AUTEG TWV «TUPAQV> 1)
KAAUMHEVWV pNYHATWV OgiXVOUV OTI O NEPIOXEC OEIOHIKEG
anaiTeiTar ouvexng €peuva Kdl ouvOUAOHEVA YEWAOYIKA,
YEWQUOIKA Kal OEIOPOAOYIKG oOToIXEia yia va dwoouv Thv
npayparikn €ikova Twv KPioigwv pnypdtwv. Ki autd yiari
opIoPEVa pAYyHATa MMopei va €xouv nepiodo enavainyng
apKeTEG XIAIAdEG XpoOvia aAAd n enouevn avadpaocn Toug va
gival «auplo», apol n yn dev akoAouBei NAvTa TOUG KAVOVEG
evOG epyaoTnpiou, aAAd AOyw anokAioswv XapakTnpileral
ano aBePaidTnTeg, auEavovrag Tnv diakivouveuon Wiag nepi-
oxXNG.

ZUPQWVA PE TNV €niAucn Tou pnxaviopou yéveong (Eikova
7) o ogiohOG ouvdEeTal YE TNV dpacn pRyHaTog opilovTiag
oAioBnong nou Bpiokeral atov ®AoI6 TnG Eipnvikig nAdkag.
MpokeiTal yia deEi6aTpopo pryHa opiZovTtiag oAiobnong pe
dielBuvon nepinou A-A, Onwg eniBeBaiwveral kai ano TG
napaTtnpAosIg TNG enMPaveiakng ekONAWONG Tou pRyuartoc,
Mou avanTtUOOETAl OE €va OUVOAIKO HNKoG 23 km nepinou
(Eikova 4). O1 nepiocgdTepol and TOUG WETACEIONOUG KOVTa
0TO €NiKEVTPO €ixav NapoOpoIoug pnxaviopoug yeveong. Mpog
To JUTIKO TUNAMA TOu pRyMaTog dianmioTwlnke pia 1oxupn
ouVIOT®OA avaoTpopng Kivnong.
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Eikova 7. O unxaviopog YEVEONG TOU KUpIOU CEIoHoU (Jeyd-
An WUndAa) Kai TwV KUPIOTEPWV PETATEIoHWY (and
www.geonet.org.nz)

SUPQWVA HE TIG NApaTtnpnoelg unaibpou, n opilovTia PETA-
TONION ATAVv TG TAEewg Twv 3 WETPWV Kal N KATAKOPUPN
ANiyeg dekddeg ekaTooTa (Eikoveg 8, 9, 10, 11). H lwvn na-
PANOPPWONG €ixe NAATOG KUMAIVOUEVO and 10 €wg HEPIKEG
Oekadeg peTpa (Eikoveg 12 kar 13). XapakTnploTikn €ikdva
TNG avaoTpoPng ouvioTwoag diveral oTnv eikdva 14.

AEYTEPOrENH ZEIZMIKA ®AINOMENA

MoAU ekTeTapéva @aivoPeva PEUCTONOINONG ONUEI®BNKAV
Kata Tn didpkela Tou oeigpou (Eikoveg 15 kal 16), oQeINo-
Meva otn appwdn opoldpopen oloTacn Twv e3aQIK®V OXN-
MaTIOU®V KAl OTO KOPEOHO TOUG AOYW TOU MOAU uwnAou
udpoopou opilovTta (€va nocooTo nepi Ta 20-30% IAUOG
EKTIMNBNKE OTI UNAPXE!). =TIC AYPOTIKEG MEPIOXEG, MOU U-
nnpxe n duvartoTnTa KAAng napartnpnong, dianioTwnkav ol
XAPAKTNPIOTIKEG HOPPEG TWV «NPAICTEIWV AACTNG» Kal «a-
vaBpdoswyv £ddgouc» (Eikdva 17), ev® OTIG KATOIKNMEVEG
NEPIOXEG ol eDAPIKEG AOTOXIEC ANO PEUCTOMNOINGN, CUXVA WE
d1apOopIKr) CUMNEPIPOPA NPokAAeoav onuavTikeg BAAReg aTa
kTipia (Eikoveg 18, 19). MeyaAeg Inuiéc napatnpnénkav
eniong oTa avaxwpaTta nou unnpxav oTIG NApanoTAMIEG KU-
PIC MEPIOXEG, AOYW <«nAeupikng e€Eanlwong» (lateral
spreading) (Eikdveg 20, 21, 22). H nAeupikr) eEAnAwon k-
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dnAoUTo akoun kair otav n popgpoAoyia Tou €dAPOUC Mou
TNV npokaAoUoe ATav nNoAU pikpr (HEPIKEG deKADEC €KATO-
oTd). O1 pwYMEG TNG NAEUPIKNG €EANAwONG €pBavav os nepi-
OXEG Kal népav Twv 100 péTpwv, Niow anod Ta xaunAd on-
Meia Tou avayAU@ou nou Tnv npokdAeoav. XapakTnpioTIKa
gival Ta Aoyla evog kopitTolou and Tnv noAn Christchurch,
oTav pwTtndnke and dnuooioypdpo NwG avTIANPOnKe To
oeiop6. “The ground moved like jelly”, nTav n anavrtnon

™G.

Eikova 8. AepopwToypagia onou SIAKpiveTal N XapakTnpio-
TIKA «en echelon» nopeia Tou priypaTog

Eikdva 9. OpiZovTia peratonion dpopou kai devdpoaToixiag
oTn JIEAEUCN TOU pryHaTog

Eikova 10. OpilovTia yeratonion dpopou oTn diEAEUON Tou
priyparog




Eikdva 11. Katakopupn HETATONION TNG TAEEWG TWV Alywv
dekAdWV EKATOOTWYV NEPINOU, TOMIKA 0Tn VN TOU PryuaTog

Eikova 12. H Zovn TnNg €dagikng napapop@wong oTnv &ni-
@avelakn ekdNAWanN Tou CEICHIKOU PryHaTog

Eikova 13. H Zovn TnNg €dagikng napapop@wong oTnv &ni-
paveiakn ekdNAwaon Tou CEIoKIKOU pryHaTog nou diacyilel
dpopo
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Eikova 14. Evdeifeic avaoTpo®ng Kivnong oTo duTiKO TURAMA
NG enpaveiakng di1appnéng

Eikova 15. EkTeTapéva @aivoueva peuoTonoinong KovTa
oTov notapo Waimakariri




Eikdva 16. ESa@Ikn pwyun ano nAgupikn eEanAwaon Adyw Eikova 19. KataoTpo@ég o€ olkia AOyw TNG «A@IENG» Twv
peuaTonoinong kKovTd aTov notapo Waimakariri pwYH®V Kal nAeupikng eEaniwong (lateral spreading)

Eikova 17. XapakTnpIOTIKEG HOPPEG TWV «NPAIOTEIWY AAC- Eikdva 20. EMPAKEIC pwypes 08 avax®dpuaTta Aoyw nAEUpIKNAG
nnG» oTnv neploxn Tou notapou Waimakariri €EanAwaong oTig 0x6eg Tou notapou Waimakariri

Eikova 18. BAGBeG 0To 0300TPpWHA AOYW TWV PAIVONEVWV Eikova 21. Eykapoleg pwyHEG 0 avaxwpuaTa AOyw peuaTo-
peuoTonoinong Kai NAEUPIKNG eEanAwaong noinong kai NAEUpIKAG EEANAWONG, KOVTA OTOV NOTAUO
Waimakariri
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Eikova 22. BUBIon TUAKATOG NapanoTapiag nepioxng Adyw
TNG «MNAEUPIKNG €EANAWONG>, ONWG PaiveTal kal anod Ta dev-
dpa nou HPETA To OsIoNO BpéBnkav PYEoa OTa veEPA TOU noTa-

Mou. AlakpiveTal eAa@pwg oTa de&ia TnG eikdvag n NpwTn

PWYHN TOU PAIVOUEVOU

BAABEZ 2TO AOMHMENO NEPIBAAAON

'Eva ano6 Ta yadnuaTa nou £dwOE 0 OSIONOC O OTI apopd Ta
KTipla €ival 0TI 0g 60a, KUPiwG I0TOPIKA Kal naAaid KTipia,
gixav nponynBei epyacieg evioxuong avregav 1o CEIOUO, EVD
noAAG aAAa énabav peydAeg InuiEG ) kaTéppeuoav. KaAuTe-
pa avtanokpibnkav, onw¢ NTav Quaiko, Ta EUAIva KTipia
(ka1 ATav noAAd) Ta omnoia akoun kai av peTaroniodnkav
ano Tn Bacn Toug f €nabav diagopikn kabilnon Adyw TNng
peuaTonoinong, dev kaTéppeuoav. H pn ouvexng dounon os
MEYAAN £KTaon oTov acTIKO XWPO, CUVERBAAE eniong oTov
neplopiopd Twv Sopikwv BAaBwv. Meydho npofAnua npo-
KANBNKe anod KaTaoTpoPEG oTo OikTuOo USPEUCNC Kal anoxe-
TEUONG, ME anoTéAeopa va undp&el POAuvon Tou NOCIUOU
vepoU. OpIoPEVEG pwToYpaPisg anod TIG BAABeg divovTal oTIg
€IKOVEG 23, 24 kail 25.

Eikdva 23. XapakTnpIoTIkn napapopewon (Alyion) Tov
010NPOJSPOUIKOV YPAHUH®V

ZYNOWH - ZYMIMNEPAZMATA

SUPPWVA UE TIG EKTIUNOEIG TWV EISIKWV YIA TIG OIKOVOUIKEG
Kdl KOIVWVIKEG EMINTWOEIS TOU oeiopol peyeBoug 7,1 aTo
Canterbury, oto voTio vnoi Tng Néag ZnAavdiag, To KOOTOG
avapéveral va @bdaoel ota 4 dig doAdpia, evw To 20% Twv
onITI®V TNG MEPIOXNG €XOUV KATAOTEI PN KATOIKAGIWA. Zn-
HEIOVETAl €dw OTI €KTOG and TIC AAAEG €NINTWOEIG TOU O€l-
opoU, OIKOVOMIKO KOOTOG MPOKANBNKE OTNV aypoTIKn napa-
YWY Kal anodé To yeyovog OTI €va peydAo nAnBog ayeAddwv
nou Kuo@opouaav anéBaiav kata Tn diIdpkeia Tou oeIguoU.
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Eikova 24. KataoTpo®n neloyépupag oto Kaiapoi.

Eikova 25. KataoTpo®r KaToikiag oTa nepixwpa Tou
Darfield. MpokeiTal yia To oniTli TNG KIVAUATOYPAPIKAG TaIVi-
ag «o apxovTag TWv dakTUAIDIWV»

O1 néAeig nou kTunnBnkav nepicooTepo nTav To Darfield, To
Kaiapoi kal To kévtpo Tou Christchurch. To agpodpouio, ol
KUpIOI auToKIVNTOSpOoOl Kal 0 a1dnpddpouoG EKAEIOAV HOVO
npoowpivd. O osiopog &yive aiobnTog kai oto Bodpelo vnai,
o€ anooraon 800 km nepinou pakpid and To enikevtpo. Agi-
Cel va onuelwdei OTI 01 KATOIKOI TWV MEPIOXWV MOU £MANYN-
oav €deI€av PeydAn wuxpadidia kal NoAAoi €nICKENTOVTO TIG
NEPIOXEG ME TIG €0APIKEC NAPAPOPPWOEIG BEAOVTAC va Ha-
Bouv Kal va yivouv Mio OIKEIOI PHE TO PUOIKO PAIVOUEVO, EVW
Kal n noAiTeia avTanokpibnke auéowes oTIC AVAYKES Mou npo-
€kuyav. YNnpxe n npoBAewn waote va €ival ndn £roipa pe-
yaAa unaibpia kAsiota katapuyla Ta onoia KGAuywav pe u-
nodelyparikn Tagn TIG avAykKeG TwV ACTEYWV. AlanioTwOnKe
€niong OTI KTipla 10TOPIKA OTa onoia €ixe yivel evioxuon av-
Tanokpidnkav NoAU KaAd oTo ogIiouo.

'Onwg O0Aol ol €1BIKOoI ENICTAKOVEG CUNPWVOUV, Kal gixaue &-
niong Tnv eukaipia va dIanioTWOOUNE, Ol XEIPOTEPEG KATA-
OTPOPEC Nou napaTtnpendnkav dev ogeilovTal YOVO OTIC OEI-
OMIKEG OOVNOEIC aANG KUPIWG OTa EKTETAMEVA (AIVOUEVA
peucTonoinoNnG Kai TNV oupnapopaptToloa MAEUPIKn €Ea-
NAWON, MOU ONUEI®BNKAV OTNV ENIKEVTPIKN nepioxn. Mpo-
KEITal yia nedivr neploxn KAAUMPEVN WE NOTAMIEC AMUWIEIG,
OMOIOHOPPNG KOKKOUETPIAG, N OUVEKTIKEG AMOBECEIG OTNV
onoia o udpoPopog opifovTag ival NoAU WnAd, ouvOnkKeg
dnAadn noAU euvoikég yia peuaTonoinaon.

O oglopo6G ouvdéeTal e TNV avadpaon deEI0aTPOPOU pryuHa-
TOoG opIOVTIag oAioBnong, To onoio BewpnONKE «TUPAO>, N
£€XovTag ixvog otnv enipdaveia Tou €dagouc. Ta aToixgia Tou
priypaTtog 6nwg divovral and Tov PNnXaviouo YEVEGNG TOU
ociopoU avayvwpilovTal Kal anod TIG NapaTnpnoeig unaiépou.
MpokeITal yia pnyda KaAUPKEVO KATW ano TIG VEOTEPEG AMoO-
0&o€ig TNG Nediadag, To onoio OPWG KE To OEIoNd eUpavioTn-
KE OTNV €NIPAVEIa TOU €3APOUG, O €va GUVOAIKO UNKOG nepi




Ta 23 km. H opifdvTia ouv-osIopIkh WeTaTonion épBaoce Ta 3
- 3.5 PETPa Kal N KaTakopuen NTav Aiyeg dekadeg eKATOOTd,
evw TonikG €pBace To €va WETPO. To NAATOG TnG {wvng HE
TIC €daQIkeG dlappnEeig €pOave oc apKeTEC OekAdEG WETPA
(10-40 pETPA OTIG NEPIOXEG MOU ENICKEPOBNAKAE).

Ma Toug ogIopoAOyoug Kal YyewAoyoug Tng Néag ZnAavdiag,
napoTl nepigyevav oto NOTIO vnoi éva peyaAUTepo akopn
OEIOUO OTO PEYAAO pryHa Twv VOTiwV AANEWY, O CUYKEKPI-
MEVOG OIONOG O £va AyvwaoTo PrYHa anoTEAEoE pia €knAn-
&n. Tehikda, TETOIEG €KNANEEIG Dev eival mMpAypaT eknAREelg
0 OAEG TIG OEIOUIKEG XWPEG, ONWG Kal atnv EAAAda (osigpoi
KoZavng, Napvnbag), a@ou n guUoN apeokeTal va kpUBel Ta
MUOTIKG TNG. MOVO PE TN OUuvexn €peuva Kal Tn SIENIoThUO-
VIKN) OUVEPYAoia UNopoUlE va KaTavorOoUKE €va HEPOG ano
TIG YEWOUVAMIKEG dIEPYATIieG TNG yNG KAl Tn CEICHIKA TNG
OUMMNEPIPOPA, MPOG TNV KATEUBUVON TNG MEIWONG TWV €ni-
NTOOEWV anod TOUG CEIOPOUG KAl OTOXO KUpiwg TNV npoaTa-
ogia kar Tnv e€AkaxioTonoinon TwV avlp®nivwyv anwAgiwv.
'ETO1, Kal AapBavovTtag unown To YEYOVOG OTI OTO OEICHO TOU
Canterbury dev unnp&e ouTe €va avBpwnivo BUPaA, Pnopou-
ME va noUpe OTI €MiOKEWR MAg oTnV EMIKEVTPIKA MEPIOXNA
nTav yia yag pia onoudaia guneipia.

O3 D

Read the diary of an ASCE team studying New Zea-
land's earthquake damage

On Sept. 3, a magnitude 7.1 earthquake struck the eastern
side of New Zealand, causing significant damage. Two ASCE
technical assessment teams have arrived at the scene west
of Christchurch and are studying the quake's effects on the
region's infrastructure systems. Follow the Structural Engi-
neering Institute team's experiences and findings in a first-
person diary by team leader Bob Pekelnicky, P.E., S.E., of
Degenkolb Engineers in San Francisco.

http://www.asce.org/PPLContent.aspx?id=12884902056

O3 D

Canterbury’s masonry churches battered

While the seismically strengthened Anglican Cathedral and
Catholic Basilica in Christchurch fared relatively well in last
month’s quake, other Canterbury churches built before the
1931 Napier earthquake have not been so lucky. Churches
as far from the epicentre as Timaru have been affected by
the quake and the over 1760 aftershocks that have fol-
lowed.

Anglican churches throughout Canterbury have been hard
hit. In the central city the 1865 Category 1 St John’s
Latimer Square lost tonnes of masonry from its bell tower
leaving its bell exposed to the open air, with cracks running
through the structure and St Luke’s Manchester Street
(1909, Category 2) has lost stone from one gable. In sub-
urban Christchurch, Holy Trinity Avonside has cracking in
the 1876 chancel and transepts.

St Mary’s Merivale’s (1927, Category 2) along with its vic-
arage and hall have been listed as unsafe by Civil Defence.
The 1926 Category 1 St Barnabas, Fendalton has significant
cracks in its walls forcing the congregation to meet in the
parish hall.
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The 1869 Church of the Holy The1882 Oxford Terrace Bap-
tist Church

On the peninsula, both and the Category 1 Holy Trinity Lyt-
telton (1860) and St Cuthbert's Governor's Bay (1860
Category 1) have damage to masonry walls, but more sig-
nificantly in both cases, their stained glass windows are
threatened.

The damaged chancel of St Cuthbert’s Governor’s Bay

The 1869 Church of the Holy Innocents, (Category 2) on
the Acland estate at Mt Peel has damage to the stone wall
behind the altar and has lost the memorial window over the
altar commemorating John and Emily Acland.

The 1863 St John’s Okain’s Bay, (Category 2) has sustained
serious damage to one gable end.

Christchurch’s Baptist heritage is in jeopardy as the fate of
the Oxford Terrace Baptist Church is evaluated.




The Durham Street Methodist church (above) is badly dam-
aged and its future is currently uncertain, as is that of the
Cat 2 former St Alban’s Methodist Church, (1895), (below)
now the Chinese Methodist Church in Papanui Road. The
spire of the church has been removed to ensure its safety.

In South Canterbury, stone finials were displaced on the
tower of St Mary’s Timaru (1880 Category 1).

Christchurch’s Catholic Cathedral of the Blessed Sacrament
is not currently able to be used and may be out of action
for 12 months. Seismic strengthening was undertaken there
four years ago and this effectively saved the building.

Two other Catholic churches suffered major damage: St
Paul's, Dallington and Our Lady Star of the Sea, Sumner
are unusable. St Paul’s is to be demolished.

Eleven other Catholic churches suffered moderate damage.
Amongst these are St Joseph the Worker, Lyttelton (1865
Category 2) St John the Evangelist, Little River (1924,
Category 2) St Joseph's, Temuka (1879-82, Category 2) St
Mary's, Pleasant Point (1889, Category 2). The Church of
the Holy Name, Ashburton, 70 km from the epicentre,
(1931 Category 1) suffered minor damage.

(David Reynolds, ICOMOS New Zealand News, 13 October
2010)
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EkaTovTadeg ol vekpoi and Tov CEIOHO, TO TOOUVAMI, TnV
NQaAioTeIaKn £€KPNEN Kal TIC KATAPPAKTWOEIC BPOXEG Mou
nARTTOUV TNV Ivdovnaoia Tnv TeheuTaia eBdopada.

Magnitude 7.7 Earthquake - KEPULAUAN
MENTAWAI REGION, INDONESIA

Earthquake Details
Magnitude 7.7

Date-Time Monday, October 25, 2010 at 14:42:22 UTC
(09:42:22 PM at epicentre)

Location 3.484°S, 100.114°E
Depth 20.6 km (12.8 miles)
Region KEPULAUAN MENTAWAI REGION, INDONESIA

240 km (150 miles) W of Bengkulu, Sumatra,
Indonesia

280 km (175 miles) S of Padang, Sumatra,
Indonesia

305 km (190 miles) W of Lubuklinggau,
Sumatra, Indonesia

795 km (500 miles) WNW of JAKARTA, Java,
Indonesia

Distances

KEP. MENTAWAI REGKON, INDONESIA
200 10 25 144208 UTE 3495 100115 Deplie: 208 k. Magaiude 7.7

Eatiigaske Loonlin
Tectonic Summary

The Pulau Pagai Selatan, Sumatra
earthquake of October 25, 2010
occurred as a result of thrust fault-
ing on or near the subduction inter-
face plate boundary between the
Australia and Sunda plates. At the
location of this earthquake, the
Australia Plate move north-north-
east with respect to the Sunda
plate at a velocity of approximately
57-69 mm/yr. On the basis of the currently available fault
mechanism information and earthquake depth it is likely
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that this earthquake occurred along the plate interface. The
subduction zone adjacent to the region of this event last
slipped during the Mw 8.5 and 7.9 earthquakes of Septem-
ber 2007, and today's event appears to have occurred near
the rupture zones of those earthquakes. Today's earth-
quake is the latest in a sequence of large ruptures along
the Sunda mega-thrust, including a M 9.1 earthquake that
ruptured to within 800 km north of this earthquake in
2004; a M 8.6 700 km to the north between Nias and Si-
meulue in 2005; and a M 7.5 300 km to the north near Pa-
dang in 2009. Today's earthquake occurred near the
southern edge of a Mw 8.7-8.9 rupture in 1797 and within
the rupture area of a Mw 8.9-9.1 earthquake in 1833.

(USGS, 25 October 2010)

CURIGUS AP

Padang, Indonesia (CNN) -- At least 311 people have
died in a magnitude-7.7 earthquake off Indonesia and the
subsequent tsunami, said the head of West Sumatra's disa-
ster management agency Wednesday. Another 410 people
are still missing.

Rescuers and aid workers were struggling to reach the
victims in the remote, hard-hit Mentawai Islands region of
Indonesia.

The worst hit area is North and South Pagai Island. Reports
of villages flattened are coming from there.

The first pictures from North Pagai Island showed damaged
and flattened structures.

Monday's quake generated a "significant" tsunami, the Pa-
cific Tsunami Warning Center said. Some of the missing
might include people who are unaccounted for after fleeing
to higher ground, said an official.

Though communication poses a challenge in the remote
area, some witnesses in West Sumatra reported seeing a
wave 6 meters (nearly 20 feet) high. Other reports
described the tsunami as being about 3 meters (almost 10
feet) high.

At least one village with a population of about 200 people
was swept away, with only 40 people recovered, Satoko
said.

(CNN Wire Staff, October 27, 2010)
Day after tsunami strikes Indonesia, volcano erupts

PADANG, INDONESIA - Rescuers battled rough seas Tues-
day to reach remote Indonesian islands pounded by a 10-
foot tsunami that swept away homes, killing at least 113
people. Scores more were missing, and information was
just beginning to trickle in from the sparsely populated
surfing destination, so casualties were expected to rise.

With few able to get to the islands to help search, fisher-
men were left to find the dead and look for the living.




Corpses were strewn about because there were not enough
people to dig graves, according to the Mentawai district
chief, Edison Salelo Baja.

Mount Merapi spews volcanic smoke as seen from Baler-
ante, Central Java, Indonesia, Tuesday Oct. 26, 2010. Pres-
sure building beneath a lava dome in the mouth of Indone-
sia's most volatile volcano could trigger one of its deadliest

blasts in years, scientists warned Tuesday, as residents

living along the slopes were moved to temporary camps.

The fault that ruptured Monday off the island of Sumatra
was the same one that caused the earthquake and monster
Indian Ocean tsunami that killed 230,000 people in a dozen
countries in 2004.

.q‘r
4

Rescuers search for victims at a village hit by pyroclastic
flows from Tuesday's eruption of Mount Merapi.

A village that was hit by pyroclastic flows from Mount
Merapi is pictured in Kinahrejo, Yogyakarta, Indonesia.

Also Tuesday, Indonesia's most volatile volcano erupted,
killing at least 18 people, including a 2-month-old baby,
according to doctors and media reports.

Smoke poured out of Mount Merapi, obscuring its cone,
according to video footage shown on the private Metro TV
station. Police and volunteers were shown carrying ash-
covered corpses to waiting vehicles.

p =4

Although some scientists have said that the current activity
could foreshadow a much more destructive explosion in the
coming weeks or months, Gede Swantika, a government
vulcanologist, said the 9,737-foot-high mountain appeared
to be releasing some pressure building up beneath the lava
dome.

"It's too early to know for sure," he said, adding: "But if it
continues like this for a while, we are looking at a slow,
long eruption."

(John Nedi and Slamet Riyadi / The Washington Post,
Wednesday, October 27, 2010)

TA NEA THZ EEEEI'M - Ap. 33 — OKTQBPIOZ 2010



NMPOZKAHZEIZ IN' IA
2YMMETOXH zE
EPEYNHTIKA
NMPOrPAMMATA

Development and implementation of
technological innovation in underground
construction in Europe

Tunconstruct is calling for contractors to apply for the next
phase of funding as part of its multi-disciplinary research
project to promote development and implementation of
technological innovation in underground construction in
Europe.

The programme has been set up to contribute to an in-
creased quality of life for Europeans by reducing con-
struction time and cost of planned and future underground
infrastructures.

Phase 2 focuses on technology, developing TBMs, road-
headers, shotcreting, materials, and ways to improve en-
vironmental impact and worker safety.

The previous consortium comprised 33 partners and seven
clients from countries across Europe, and had a budget of
EUR 26M (USD 35.7M) for four years from 2005 to 2009.

Gernot Beer, professor at Graz University of Technology,
Austria, and the coordinator for Tunconstruct said for this
phase the project is looking for very innovate opportunities
and particularly for participation from larger, well-known
companies in Europe.

In the previous consortium there was heavy participation
from Spanish companies, he said. Though with the re-
cession taking a toll on the construction industry, it is ex-
pected there will be a wider spread across Europe.

The project is co-financed by the European Commission,
under its 6th framework program, which provides 54 per
cent of the EUR 26M quadrennial budget.

Further information and contact details are available at
www.tunconstruct.org.

(8 October, 2010)
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www.terrafirma.eu.com

Terrafirma is one of ten services being supported by the
European Space Agency's (ESA) Global Monitoring for Envi-
ronment and Security (GMES) Service Element Programme.
Terrafirma provides a ground motion hazard information
service, distributed throughout Europe via national geologi-
cal surveys and institutions.

The objective of this service is to help:

e Identify hazards
e Improve safety, and
e Mitigate risk

Terrafirma is based upon the revolutionary remote sensing
technique of Persistent Scatterer Interferometry which has
the power to map millimetric ground motion phenomena
from space. PSI involves the processing of 50+ radar
scenes from an archive dating back to 1991 to identify net-
works of reflecting ground features, such as buildings,
bridges and other structures, against which precise phase
measurements can be made over time. The results provide
unique, wide-area maps of ground and building motion that
can be difficult if not impossible to detect by conventional
means. The service currently focuses on urban subsidence
and landslides but will eventually include earthquake zones,
coastlines and flood plains.

Terrafirma is operating in three discrete stages of 0-2, 2-5
and 5-10 years. The first two-year Stage 1 (which ended in
2005) was concerned with consolidation of both service
providers and users. In November 2005 Terrafirma entered
Stage 2, concerned with rolling-out the service across all
Member States of the EC. During this stage, processing
equally covering all of the EU25 Member States will be con-
ducted along with the processing of seven landslide prod-
ucts within Greece, Italy and Switzerland. Stage 3 began in
December of 2009 and will continue until the end of 2012.
This third and final stage focuses on several thematic lines
for terrain motion analysis:

e Tectonics
Flooding

Hydrogeology

0 Ground water issues
O Landslides

O Inactive mines

e Wide Area Mapping service
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» TERRAFIRMA 6™ USER WORKSHOP
1 Decomber 2010
ESA/ESRIN | Frascati [Rame), Traly

+ TERRAFIRMA PRODUCT TRAINING DAY

2 December 2010
ESA/ESRIN| Frascati (Rome), Ttaly

WORKSHOP CONTACT : Marie-Josee Banwell
marie-josee.banwell@altamira-information.com

WORKSHOP REGISTRATION
www.terrafirma.eu.com/workshop
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NPOoBANUATIONOI YIQ TV CUMNEPIPOPA TWV PIATPWY PAKPOX-
povia.

BACKGROUND OBJECTIVES

MeTd and oUvTtoun digpelvnon otnv EAAGda aAAa kai die-
BvWwGg, NPoéKUYWe OTI N UPICTAUEVN gUNEIpia yia To BEua auto
gival nepiopiopévn. MNa 1o Adyo autd napakalouvTal 6éoa a-
ndé Ta PEAN pag diabgTouv Tuxdv Kanola €1dIKn euneipia n
YV®On OTO avTIKEIJeVo auTd, n pnopoulv va unodeifouv Ka-
noloug €1d1koug ol onoiol anodedelyuéva va Tn diabETouy, va
€\Bouv oe enaen pe Tnv EEMO® yia va dieukoAUvouv Tnv
npoodo TNG OXETIKNG digpelvnong. Eniong, €ivalr eunpoodek-
TeG UNOJEIEEIC | NPOTACEIC YId OPYAVWTIKA Kal OIKOVOMIKG
OguaTa oxeTICOPEVA PE TNV napandavw €psuva (Nnyeg Xpn-
R oNeri0P DASTIETEATION HaTod0TNONG, CUMMETOXM EKNAIBEUTIK®V I3pUMATWY, dlaBe-
J oIMOTNTA €pyaocTnpiwv KAM).

K. ANAZTAZOIMNOYAOZ
Npoedpog EEMD®

TRAINING DAY PARTICPATION

erralinma partners and users of Persistent Scatterer TnSAR
Fesults bom around Europe. These results are facused on the
thre Terrafirma themes: Fead, Teonics

! landslides and

s, AN Temairma Recipsents” [user signatories to Senvice
Level Agneements] are imwted to present their findings, although,
a1 presentation time is limited, abstracts wil be accepted on 3
first come, first served basis. Please forward abstracts or idess
for presentations to Marie-Josée Banwell at Atamira.
Information [mari i

The ofcial langusge of the workshop wil be English
No participation fees will be charged, though participants are
Expected tn feance their own travel and accememodation expenses.

STO E€PEUVNTIKO aUTO MPOypappa and eAANVIKAG MAEUPAG
OUMHETEXEI TO Yypageio peAeTwv ZTAMATOMNOYAOZ & ZY-
NEPIrATEX E.IN.E.

(G248 -0

EEM®
GCOoLD

EAAHNIKH EOITPOMH MEFAAQN OPACMATON
(MEAOZ THZ AIEONOYS ENITPOMHE MEFAAQN OPAMMA-
TQN)

AGHNA, 26/10/2010
A.lN. EEM® : 159/26.10.2010

AyannTd péAn

H EEM® Jigpeuva Tn duvaTtoTnTa cuoTtaong Opadag Epyaoi-
ag yia TNV €peuva TnNG Pakpoxpoviag cupnepipopag Bpauo-
TOV QIATpwv and aoBeoToAiBika UAika ota ¢pdyuara. To
B£ua auTo KpiveTal wg 1I31aiTepa onUavTiko, Aoyw €EAvTAn-
ong / anouciag anoBepatwv f kal nepIBAAAOVTIKWV MEPIO-
PICUWYV, NMou KaBioToUv oAogva kal SUGKOAOTEPN TNV EKHE-
TAAAEUON aPMOXAAiKWV MoTauwv, Ta onoia napadociakda
anotedoloav Tnv kUpia NNy andoAnyng yia Tnv napaywyn
QIATPpWV OTa Qpaypara. Znueiwveral 6T atn digdvn BIBAIOyY-
pagia diatunwvovTtal @oBol (Toug onoioug, and OXETIKEG
oulnTnoseig, cuppepifovTal NOAAG MEAN pag) yia avanTtuén
OUVOXNG OTa UAIKG auTa pe TNV Napodo Tou Xpovou (Aoyw
OUYKOAANONG TWV KOKKWV, andBeong aAdTwv ano Tnv Kuk-
Ao@opia vepoU kAM), pe ouvéneia va TiBevTal Kal avTioTolxol
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Glory of India Award yia Tov Sarada Sarma

O Dr. Sarada Sarma, Emeritus Reader kal Senior Research
Fellow Tou Department of Civil and Environmental Engineer-
ing Tou Imperial College, napd Tov onoio padnTeucav MoA-
Aoi ouvadeA@ol oTa NAdiold TV HPETANTUXIAKWY ONMoudwv
Toug oToug Topeic Soil Mechanics, Soil Mechanics and Engi-
neering Seismology kai Soil Mechanics and Environmental
Geotechnics, Tiunénke ano tnv India International Friend-
ship Society pe Tnv “Glory of India Award” yia:

“You have etched your
own distinct identity - so-
cially and economically by
the virtue of your own ex-
cellence. In the Indian
context you have been
proactive and instrumental
in strengthening the Indo-
British ties and encourage-
ing foreign investments in
Indian projects and thus
contributing to the eco-
nomic growth of India. We
cordially invite you to par-
ticipate in the Banquet function on 25" September 2010 in
London and receive the “Glory of India Award” personally”.
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Ma TiIg NaAaIOTEPEG KATAXWPNOEIG NEPICOOTEPEG NANPOPOPI-
€C Mnopouv va avalntnBouv orta nponyoUueva TeUXn Tou
«nepI0dIKoU» KAl OTIG NApaTIBENEVEC I0TOTEAIDEG.

4th International Conference in Geotechnical Engineering
and Soil Mechanics, November 2™ & 3™ 2010, Tehran, Iran,
www.icgesm2010.ir

BRIDGES EUROPE, 3 - 5 November, 2010, Warsaw, Poland,
http://www.igpc.com/Event.aspx?id=332758

31. BAUGRUNDTAGUNG mit Fachausstellung Geotechnik, 3
- 6 November 2010, ICM Minchen,
www.baugrundtagung.com

SECED YOUNG ENGINEERS CONFERENCE, 4 November
2010, University College of London,
www.cege.ucl.ac.uk/events/yec

BANGLADESH GEOTECHNICAL CONFERENCE 2010 Natural
Hazards and Countermeasures in Geotechnical Engineering,
4-5 November, 2010, Dhaka, Bangladesh,
bsge.hgs@gmail.com, Bgc2010dhaka@gmail.com

International Conference on Geotechnical Engineering, 5 - 6
November 2010, Lahore, Pakistan, hamid833@hotmail.com
hamid.qureshi@nespak.com.pk

ICSE-5 5™ International Conference on Scour and Erosion,
7 - 10 November 2010, San Francisco, USA, www.icse-

5.org
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INTERNATIONAL NO-DIG 2010
28" International Conference & Exhibition
8-10 November 2010, Singapore
www.nodigsingapore.com

The spotlight will be on Singapore as it hosts 2010’s most
prestigious and exciting forum for trenchless technologists
at ISTT’s 28th INTERNATIONAL NO-DIG 2010 Conference
and Exhibition, 8-10 November this year.

No-Dig technology has made huge advances in recent
years. There is increasing pressure from authorities around
the world for contractors to utilise these modern engineer-
ing methods to minimise disruption during the installation
and refurbishment of underground services.
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This is a developing global industry. Products and tech-
niques are reviewed and improved on a regular basis. New
innovations are proven to enhance performance. Major pro-
jects are completed every day somewhere around the
world, proving that trenchless techniques provide economic
solutions and reduced environmental impact. The social
costs are reduced, benefiting business communities, as well
as the travelling public.

Speakers from some 23 countries are gathering together to
share their knowledge and expertise on new products,
techniques and research programmes. Experience of the
challenges and solutions encountered in many engineering
projects will be recounted. Attendance at the conference is
a must to get up to date on all that’s new and being devel-
oped in this specialised field.

INTERNATIONAL NO-DIG 2010 is organised on behalf of
International Society for Trenchless Technology (ISTT) by
WRSTRADE GROUP LTD

112-114 High Street

Rickmansworth

Herts WD3 1AQ, UK

Tel: +44 (0) 845 094 8066

Fax: +44 (0) 870 429 9275

Email: trenchless@westrade.co.uk

Web: www.westrade.co.uk
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ISFOG 2010 2™ International Symposium on Frontiers in
Offshore Geotechnics, 8 - 10 November 2010, Perth, West-
ern Australia, w3.cofs.uwa.edu.au/ISFOG2010

6ICEG 2010 - Sixth International Congress on Environ-
mental Geotechnics, November 8 - 12, 2010, New Delhi,

India www.6iceg.org

3rd INTERNATIONAL CONFERENCE Geosynthetics Middle
East / Waterproofing Systems and Reinforced Structures
9 and 10 November 2010, Abu Dhabi, UAE,

www.skz.de/shop

(G240

All Russia Scientific and Technical Conference
Devoted to 100 Anniversary of Prof. Boris I. Dalmatov
10-12 November 2010, St. Petersburg, Russia

Organizer: Russian Society for Soil Mechanics, Geotechnics
and Foundation Engineering and St. Petersburg State Archi-
tectural and Civil Engineering University (SPBGASU)

Contact person: Prof. R.A.Mangushev

Address: 190005, St. Petersburg, 2-d Krasnoarmejskaja,
building 4

Phone: Dr. D.V.V. Konyushkov at +7-812-946-01-33
E-mail: v.konyushkov@mail.ru, konyushkov@ya.ru
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Tunnelling in Difficult Ground Conditions -
an International NATM Workshop
11-12 November 2010, Singapore
www.srmeg.org.sg

This workshop is organized by the Society for Rock Mechan-
ics & Engineering Geology of Singapore and the Austrian
Society for Geomechanics. The workshop aims to present
and discuss systematically the New Austrian Method of
Tunnelling (NATM), as it is practised in Austria and world-
wide. The main theme will be “Tunnelling in difficult ground
conditions.” With the expected acceleration of underground
space development in Singapore and many other countries,
it is important for regulators, planners, developers, engi-
neers and contractors to have a comprehensive under-
standing of what NATM encompasses as a tunnelling
method. In this workshop, we bring in a panel of distin-
guished experts and practitioners to share with us their
knowledge and experience in the essential aspects of NATM.

The Workshop Topics are:

Historical and Theoretical Background of NATM
Investigation and Design Methods and Standards
Excavation and Support Strategies

Monitoring and Data Interpretation

Project Management, Contractual Practice and Risk Man-
agement

e Applications & Case Studies

Zhou Yinxing

President

Society for Rock Mechanics &

Engineering Geology of Singapore

1 Liang Seah Street, #02-12 Liang Seah Place,
Singapore 189022

Tel: +65 6336 2328, Fax: +65 63362583

Email: srmeg@cma.sg
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PILING & DEEP FOUNDATIONS NORTH AFRICA, 22 - 25
November, 2010, Cairo, Egypt,
www.pilingfoundationsnorthafrica.com

MEMNTO NANEAAHNIO SYNEAPIO AIMENIKQN EPIQN, ABR-
va, 22-25 NOEMBPIOY 2010, |hw@central.ntua.gr, anasta-
saki@hydro.civil.ntua.gr

(G248 -0

9th International Symposium of Structures,
Geotechnics and Construction Materials
23-26 November 2010, Clara, Cuba
www.uclv.edu.cu

Organizer: Facultad Construcciones, UCLV

Address: UCLV, Facultad de Construcciones
Carretera a Camajuani km 5. 1/2

54830 Santa Clara

Villa Clara

Cuba

Phone: 53 42 205872
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Fax: 53 42 281655
E-mail: ana@uclv.edu.cu
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Tunnel Design & Construction Northeast Asia, 24 & 25 No-
vember, 2010, Hong Kong,
www.tunneldesignconstruction.com
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WBI

i,

7th WBI-International Shortcourse
Rock Mechanics, Stability and
Design of Tunnels and Slopes
November 25 - 29, 2010, Aachen, Germany
www.wbionline.de

To give all our colleagues the opportunity to improve their
knowledge in our view on rock mechanics and tunnelling we
will offer the 7th international shortcourse in our WBI-Office
building in Aachen on November 25 until November 29,
2010. On the first day of the shortcourse we will deal with
the fundamentals of rock mechanics. We will address struc-
tural models, the stress-strain-behavior and the permeabil-
ity of jointed rock as well as field and laboratory investiga-
tions and testing. Further more we will give attention to the
fundamentals of the FE-method and the interaction of rock
mass and support of a tunnel and slopes. Finally we will
present examples for the application of the WBI-computer
programmes FEST03 and HYDO03. On the third and fourth
day we will discuss several case studies with regards to the
design of the support of tunnels and slopes. The workshop
will be concluded with contributions with regards to risk
management.

Program of the Shortcourse

Day 1: Jointed Rock - Fundamentals

- Structural Models

- Stress-Strain-Behavior

- Permeability

- Investigation and Testing

- Exercises (Mapping and Laboratory)

- Evaluation of Characteristic Parameters

Day 2: Tunnels - Stability and Seepage Analyses

- FE-Method, Fundamentals
- Interaction of Rock Mass and Support
- Examples and Exercises

Day 3: Tunnels - Design and Case Histories
NATM - Tunneling in Rock

- Excavation Methods (e.g. Drill and Blast)
- Temporary Face and Advancing Support
- Temporary Support and Final Lining




TBM - Tunneling in Rock

- TBM-Types
- Support of Temporary Face
- Design of Shield and Segmental Lining

Day 4: Slopes
Stability and Seepage Analyses

- Wedge-Type Analyses
- FE-Analyses
- Examples and Exercises

Design and Case Histories

- Stabilizing Measures (e. g. tendons)

Day 5: Dams and Special Aspects of Rock Mechanics
Dams and Dam Foundations - Design and Case Histories
Risk Analyses

Special Rock Types and Conditions - Swelling, Squeezing
and Creeping

Economic Design of Structures in Rock - WBI-System and
Rock Mass Classification

WBI GmbH

Henricistr. 50, 52072 Aachen, Germany
Phone: +49 (0)241-88987 -0

Fax: +49 (0)2 41 -8 8987 - 33

email: wbi@wbionline.de
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Waterproof Mambranes 2010 - International business and
technology conference on Waterproofing in Roofing and
Geomembrane Liners 30 November - 2 December 2010,
Cologne, Germany www.amiplastics.com

Geotechnical and Transportation Engineering, GEOTROPIKA
2010 “Sustainability in Geotechnical and Transportation
Engineering”, 1-3 December 2010, Sutera Barbour, Sabah,
Malaysia seminar.spaceutm.edu.my/geotropika2010

VII Congresso Suramericano de Mecanica de Rocas - ISRM
South American Regional Symposium 2010, 2 - 4 Decem-
ber 2010, Lima, Peru, eventos@iimp.org, asamanie-

go@svs.com.pe

Italian Geotechnical Journal - Special Issue on Seismic geo-
technical design and retrofitting, agiroma.rig@iol.it

International Symposium on Geotechnical and Geosynthet-
ics Engineering: Challenges and Opportunities on Climate
Chance, 7 to 8 December 2010, Bangkok, Thailand,
www.set.ait.ac.th/acsig/climatechange

ISSMGE TC40 Forensic Geotechnical Engineering An Inter-
national Symposium on FORENSIC GEOTECHNICS OF VI-
BRATORY AND NATURAL HAZARDS, December 14-15,
2010, Mumbai, India,
http://www.geoengineer.org/events/FGEBrochure2010.pdf

5% International Conference on Earthquake Geotechnical
Engineering, Santiago, Chile, 10 - 13 January 2011,
www.5icege.cl

3 D

TA NEA THZ EEEEI'M - Ap. 33 — OKTQBPIOZ 2010

2ND INTERNATIONAL

) FLAC/DEM SYMPOSIUM

EES7  FEBRUARY 14-16, 2011 *+ MELBOURNE, AUSTRALIA

www.flacdemsymposium.com/index.php

Itasca will host the 2nd International FLAC/DEM Sympo-
sium on 14-16 February 2011 in Melbourne, Australia. The
conference will feature topics and discussions covering the
spectrum of Itasca software: FLAC, FLAC/Slope, FLAC3D,
UDEC, 3DEC, PFC2D, and PFC3D. This conference, in con-
sidering all the codes, will offer a complete look at the state
of numerical modeling with Itasca software.

Themes

Slope Stability

Soil-Structure Interaction
Industrial Applications

Petroleum Geomechanics

Tunnel Design

Fundamental Rock/Soil Mechanics
Fracture Network Engineering
Underground Mining

Coupled Hydromechanical Analysis

(G240

6th International
Conference on Dam Engineering
15-17th February 2011, Lisbon, Portugal

http://dam1ili.lnec.pt

Following the success of the previous Conference and con-
sidering that the program for construction of Dams with
High Hydroelectric Potential launched by the Portuguese
Government in 2008 will be well underway, the Portuguese
National Laboratory for Civil Engineering (LNEC) will be
hosting the 6™ Conference of the series on the 15 to 17
February, 2011.

On behalf of LNEC, I am most pleased to invite you to at-
tend the 6th International Dam Engineering Conference.

The Conference will be a forum for dissemination and dis-
cussion of the latest advances in the broad area of Dam
Engineering, please refer to the Conference Themes page to
check for the main themes to be addressed during the Con-
ference. You are also welcome to propose a Thematic Ses-
sion.

Previously to the Conference, on the 14th of February,
2011, two special One-Day Courses will be held at LNEC
and I strongly encourage your participation on this pre-
conference event.

Therefore I am looking forward to welcoming all colleagues
and their accompanying guests from all over the world in
Lisbon in February 2011.




Conference Themes

MAIN THEMES

Piling & Deep Foundations Europe 2011, 22 - 23 February,
2011, Warsaw, Poland www.pilingfoundationeurope.com

International Conference on Tunnelling and Trenchless
Technology, 1-3 March 2011, Kuala Lumpur (Malaysia),
www.iem.org.my/external/tunnel/index.htm

T1 - Concrete and Masonry Dams
T2 - Embankment Dams

T3 - Appurtenant Works

T4 - Tailing Dams

T5 - Environmental Issues

T6 - Finance and Economic Aspects

3
TOPICS

ST1 - Roller Compacted Concrete Dams

ST2 - Concrete Face Rockfill Dams

ST3 - Methods of Analysis and Design of Dams
ST4 - Dam Foundation

ST5 - Seismic Analysis

ST6 - Stability of Dams and Slopes

ST7 - Dam Monitoring and Instrumentation
ST8 - Safety Assessment

ST9 - Operation and Maintenance

ST10 - Rehabilitation and Dam Heightening
ST11 - Concrete Swelling Processes www.atstunnellingconference2011.com
ST12 - Risk Assessment

ST13 - Warning Systems

ST14 - Geomembranes for dams

ST15 - Dam Management Systems

ST16 - Design Innovation

ST17 - Modelling and Testing

ST18 - New Materials for Dams

ST19 - Small Dams

ST20 - Joint/Interface Problems at Concrete Dams

ST21 - Sedimentation in Reservoirs and Related Problems
ST22 - Decommissioning of Dams

14th Australasian Tunnelling
Conference 2011

Development of Underground Space
8 - 10 March 2011, Sky City, Auckland, New Zealand

Tunnelling methods and equipment have undergone a quiet
revolution during the first decade of the 21st Century. Tun-
nel boring machines of ever larger diameters, covering
the full spectrum of soil and rock conditions, are appearing.
In the mined tunnel arena, computer guided equipment
including road headers and drilling and bolting machines
are available as is robotic sprayed concrete equipment. All
of the forgoing lead to increased productivity and reduced
tunnelling costs. In the design offices, numerical modelling
software has permitted improved predictions of soil and
structure interaction, whilst computational fluid dynamics
(CFD) software has facilitated assessment of a wide range
of fire and ventilation scenarios for transportation tunnels.
Course 1 Simultaneously, the project procurement practices have

Date:14™ February 2011 continued to evolve.
Venue: LNEC, Lisbon, Portugal

Concrete dams subjected to alkali aggregate reactions
(AAR): diagnosis, modeling and rehabilitation

One-Day Courses

The conference theme “Development in Underground
Space” encompasses these advances through keynote ad-
dresses each day and well varied session topics. Many
recent case studies are also covered, providing insight into

Course 2 recent experiences and issues successfully addressed.

Date:14™ February 2011

Venue: LNEC, Lisbon, Portugal

Risk analysis in embankment dams. Geotechnical compo-

nent Presented by Giovanni Barla this half day workshop will
comprise of 6 lectures covering the following:

Pre-conference Short Course : Face Stability Analysis
and Support in Tunnelling, Monday 7 March 2011

Contacts . . .
Lecture 1: Full face excavation in conventional tunnelling.

Lisbon Lecture 2: Face and heading stability analysis by empirical

Eliane Portela. eliane@Inec.pt and analytical methods. _ _

Jorge Pereira Gomes, jgomes@Inec.pt Lecture 3: Face and heading stability analysis by numerical

Concrete Dams Department, LNEC methods. . . .

Av. do Brasil, 101 Lecture 4: Full face excavation of large size tunnels in het-

erogeneous rock mass near the ground surface.

Lecture 5: Full face excavation and reinforcement coupled
with yield control systems to cope with squeez-
ing conditions.

1700-066 Lisbon, Portugal
Tel: (351) 218443361
Fax: (351) 218443866

Singapore Lecture 6: Case studies of TBM tunnels with face stability
John S Y Tan, ci-p@cipremier.com problems.
CI-Premier For further information about papers please contact:

150 Orchad Road #07-14
Orchad Plaza, Singapore 238841
Tel: (065) 67332922

Fax: (065) 62353530
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Kylie McShane, Publications Coordinator, The AusIMM
Telephone: +61 3 9658 6164 Facsimile: +61 3 9662 3662
Email: kmcshane@ausimm.com.au

Event Management: The AusIMM

Miriam Way, Director of Conferences & Events

Belinda Martin, Senior Coordinator, Conferences & Events
The AusIMM

PO Box 660, Carlton South, Vic 3053 Australia
Telephone: +61 3 9658 6125

Facsimile: +61 3 9662 3662




Email: bmartin@ausimm.com.au
Website: www.ausimm.com
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Geo-Frontiers 2011 - Advances in Geotechnical Engineering,
13-16 March, Dallas, Texas, USA, www.geofrontiersil.com

HydroVision RUSSIA, 28 - 30 March 2011, Moscow, Russia,
www.hydrovision-russia.com

1%' Scientific Symposium on Tunnels and Underground
Structures in South-East Europe, 7, 8 & 9 April 2011, Du-
brovnic, Croatia, www.itasee2011.com

International Conference on Vulnerability and Risk Analysis
and Management (ICVRAM) and ISUMA 2011 Fifth Interna-
tional Symposium on Uncertainty Modeling and Analysis,
April  11-13, 2011 in Hyattsville, Maryland, USA,
www.asce.org/instfound/cdrm/icvram

(G248 -0

13th International Conference of the
International Association for Computer
Methods and Advances in Geomechanics
9-11 May 2011 Melbourne, Australia

iacmag201i.com

The first conference in this series was held at Waterways
Experiment Station, Vicksburg (USA) in 1972, and the sub-
sequent ones were held in USA (VPI & SU), Blacksburg
(USA) 1976, Aachen (Germany) 1979, Edmonton (Canada)
1982, Nagoya (Japan) 1985, Innsbruck (Austria) 1988,
Cairns (Australia) 1991, Morgantown (USA) 1994, Wuhan
(China) 1997, Tucson (USA) 2001, Torino (Italy) 2005 and
the 12th International Conference on Computer Methods
and Advances in Geomechanics was held in Goa (India) in
2008. Details of these conferences are available at
www.iacmag.org/index1.html.

The 13th IACMAG Conference to be held in Melbourne, Aus-
tralia during May, 2011 will address recent developments
and relevant issues in computer methods, constitutive
models and applications to different areas of Geomechan-
ics, emerging and important topics, and future needs,
documented case studies with integration of theory, labora-
tory and field tests, and validation procedures. This will be
consistent with the continuing theme of IACMAG confer-
ences and the International Journal of Geomechanics,
namely Fundamentals through Applications.

The special theme for the 13th International Conference
has been chosen as Geomechanics in the Emerging Social,
Environmental & Technological Age. The conference will
endeavour to stress on problems raised by the present day
society due to rapid industrialization and globalization, in
addition to the objectives covered by the previous confer-
ences. The conference aims to focus on some very recent
and emerging trends in Geomechanics such as mechanics

of unsaturated soils, micromechanics, nanomechanics, bio-
geo interface, infrastructure Geomechanics and Geome-
chanics for ancient monuments.

Conference Topics

e Computational Advances in Numerical and Analytical
Methods, Direct and Inverse problems, Practical Applica-
tions

e Constitutive Modeling for Soils and Rocks, and Interfaces
and Joints

e Microcracking, Fracture, Localization, Failure

e Coupled Phenomena, Hydro-Thermo-Chemo-Mechanical
Response of Geomaterials

e Testing and Modeling: Laboratory and Field Testing,
Physical Modeling, Geotechnical Centrifuge Modeling

e Artificial Intelligence Techniques/Methods: Neural Net-
works, Expert Systems, Reliability, Data-mining, Case-
based Reasoning, Risk Analysis, Genetic Algorithms

e Computers and Information Technology: Real-time In-
strumentation and Monitoring, Risk Assessment and
Management

e Unsaturated soils and mechanics of multi-phase multi-
porous media

o Rock mechanics, constitutive modelling and applications

e Emerging Geomechanics: Carbon sequestration, Multi-
physics & Multi-scale, Micromechanics, Nanomechanics,
Bio-Geo Interface: Molecular mechanics and Molecular
Interactions in clays

e Geoenvironmental Engineering: Waste Disposal, Con-
tainment, Isolation, Alternative Covers, Remediation, Re-
cycled Materials, Mining issues

e Flow and Contaminant Transport in Porous Media: Seep-
age, Contaminant Transport, Fractured Media

e Earthquake Engineering and Soil Dynamics: Wave Propa-
gation, Liquefaction, Blast Loading, Dynamic Soil-
Structure Interaction

e Geo-Hazard Mitigation: Earthquakes, Hurricanes, Ty-
phoons, Cyclones, Landslides, Tsunamis

e Foundation Engineering: Shallow and Deep Foundations,
Offshore and Petroleum Geomechanics

e Soil Improvement: Staged Construction, Preloading, Dy-
namic Deep Compaction, Shallow and Deep Soil Mixing,
Soil Additives, Reinforcement, Geosynthetics, Prefabri-
cated Vertical Drains, Vacuum consolidation

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

e Infrastructure Geomechanics: Transportation Geotech-
nology, Airports, Canals, Pavements, Ports and Harbors,
Railroads

e Slope Stability: Natural Slopes, Deep Seated Gravita-
tional Movements, Landslides, Rock Avalanches, Rock
Falls, Flows and Glacier Mechanics

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

e Geomechanics for Ancient Monuments, Preservation and
Rehabilitation

® Geotechnical Education and Professional Practice

Emails: info@iacmag2011.com (general inquiries)

technical@iacmag2011.com (to submit abstracts)
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7™ International Symposium on "Geotechnical Aspects of
Underground Construction in Soft Ground", 16-18 May
2011, Roma, Italy, www.tc28-roma.org

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

WTC2011 Helsinki, AITES-ITA 2011 World Tunnel Congress
and 37th General Assembly, 21-25 May 2011, Helsinki,
Finland, www.wtc11.org

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

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

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

5° AlgBVECG SUVEDPIO ACPAATIK®V MIyudTwy kal OdooTpwua-
TV, ©sooalovikn, 1-3 Touviou 2011,
http://iconfbmp.civil.auth.gr

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

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

XV African Regional Conference on Soil Mechanics and Geo-
technical Engineering, Maputo, Mozambique, 13 - 16 June
2011, www.15arcsmge-maputo2011.com.
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RETC

RAPID EXCAVATION AND
TUNNELING CONFERENCE

2011 RETC
Rapid Excavation & Tunneling Conference & Exhibit
June 19-22, 2011, San Francisco, California, USA

RETC is an international forum for the exchange and dis-
semination of developments and advances in underground
construction.

ORGANIZED BY: RETC Exhibits
8307 Shaffer Pkwy

Littleton, CO 80127
303-948-4213
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Fax: 303-948-3461
gury@smenet.org
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GEORISK 2011 Risk Assessment and Management in
Geoengineering, June 26 - 28, 2011, Atlanta, USA,
http://content.asce.org/conferences/GeoRisk2011

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

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

6th International Symposium on Sprayed Concrete, 12-15
September 2011, Tromsg, Norway,
www.sprayedconcrete.no

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

XV European Conference on Soil Mechanics & Geotechnical
Engineering, Athens, September 12-15, 2011, Workshop on
Education with the theme “Case histories in Geotechnical
Instruction: Appropriate cases for each educational level”,
September 14, Wednesday pm. Organized by ERTC 16,
Local host: Dr. Marina Pantazidou, mpanta@central.ntua.gr
and manoliu@mail.utcb.ro
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International Symposium on Rock Slope Stability in
Open Pit Mining and Civil Engineering
www.slopestability2011.ca

Slope Stability 2011, the International Symposium on
Rock Slope Stability in Open Pit Mining and Civil En-
gineering, will be held September 18-21, 2011 in Van-
couver, Canada. This specialty meeting will explore recent
innovation and key developments in the design, analysis,
excavation and management of rock slopes. Slope Stability
2011 will provide a forum for mine owners and operators,
consultants, engineers, suppliers and researchers to ex-
change views on how to promote best practices in slope
stability investigations, design, monitoring and manage-
ment.

Vancouver is a key centre for the open pit mining industry,
with numerous mining and consulting companies calling it
home. It is also a vibrant, multi-cultural city with breath-
taking views of coastal mountains from sea to sky. We hope
to welcome you to Vancouver in September 2011 to discuss
the challenges we are facing in our profession and the in-
novative solutions being developed in response to these
challenges.




Technical Themes

Case studies together with papers featuring innovative
analysis techniques and solutions, as well as research
(recent and/or future trends), are strongly encouraged.

Topics to be considered include:

Assessment and implications of uncertainty

Ground water and in-situ stress

Monitoring and managing slope movements

Numerical analysis and design methods

Open pit-underground mining interactions

Pit closure and decommissioning

Remote sensing applications

Rock mass characterization for large rock slopes
Rockfalls - analysis and control

Slope design and acceptance criteria

Slope design in arctic conditions and extreme climates
Slope excavation, blasting techniques and quality control
Slope failure mechanisms

Slope performance, optimization and risk

Support, drainage and stabilisation of slopes

For further
individuals:

information contact one of the following

Dr. Erik Eberhardt
Co-chair, Slope Stability 2011 Organizing Committee
chair-ee@slopestability2011.ca

Dr. Doug Stead
Co-chair, Slope Stability 2011 Organizing Committee
chair-ds@slopestability2011.ca

Wayne Gibson, P.Eng.
Conference Manager
info@slopestability2011.ca

c/o Gibson Group Association Management
8828 Pigott Rd

Richmond BC V7A 2C4

(604) 241-1297

(604) 241-1399 (fax)
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24™ World Road Congress “Mobility, Sustainability and De-
velopment”, 26 - 30 September 2011, Mexico City, Mexico,
www.piarcmexico2011.org

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

The Second World Landslide Forum, “Putting Science into
Practice”, 3 - 9 October 2011, FAO Headquarters, Rome,

www.wlf2.org

Landslides and Geo-Environment, Geotechnical Symposium
in Balkan Region, October 2011, Tirana, Albania, fa-
tos.cenalia@gmail.com, erjon.bukaci@gmail.com

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

TA NEA THZ EEEEI'M - Ap
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Beijing 2011, 12™ International Congress on Rock Mechan-
ics, 18 21  October 2011, Beijing, China,
www.isrm2011.com
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XI INTERNATIONAL CONFERENCE
UNDERGROUND INFRASTRUCTURE OF URBAN AREAS
26-27 October 2011 Wroclaw - Poland

www.uiua2011.pwr.wroc.pl

The aim of conference is to create a forum in order to de-
velop an exchange of experiences and provoke a discussion
on the topics related to building of tunnels and underground
infrastructure in the cities. The issues such as geotechnical
tests and town planning could also be brought up in this
forum.

Organized by:

Institute of Civil Engineering - Wroctaw University of Tech-
nology

PSTB - Polish Society for Trenchless Technology

POLISH GROUP ITA-AITES

Contact:

Andrzej KOLONKO

phone: 0048 71 320 29 14,

fax: 0048 71 328 18 89

mobile: +48 507043537

e-mail: andrzej.kolonko(at)pwr.wroc.pl

Correspondence adress:

Institute of Civil Engineering

Wroctaw University of Technology,

50-370 Wroctaw, Wybrzeze Wyspianskiego 27, POLAND
with the postscript: Underground Infrastructure 2011
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ICAGE 2011 International Conference on Advances in Geo-
technical Engineering, 7 - 9" November, 2011 - Perth,
Australia, http://www.icage2011.com.au

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

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

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




16™ Nordik Geotechnical Meeting, 9-12 May, 2012,
Copenhagen, Denmark www.ngm2012.dk
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WTC2012 Thaiand wsegon

B ANGIKOK & Tunneling Group

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

WTC2012 Bangkok will highlight the fact that underground
space utilization is important not only for particular nations
or groups or businesses, but also for the decision makers in
the region to realize the benefits of using underground
space and importance of developing the global tunnelling
and underground society.

The congress will allow professionals in the Asia region and
around the world to exchange the views on current issues
and future trends of Tunnelling and underground struc-
tures.

Participants of member nations of the International Tunnel-
ling and Underground Space Association (ITA-AITES) and
Engineering Institute of Thailand (EIT) will be offered a
great opportunity to meet with practitioners and scientists
in the Tunnelling and associated industries.

Thailand Underground & Tunnelling Group (TUTG)
487 Ramkhamhang 39 (Soi Wat Thep-leela),
Wangthonglang, Bangkok,

10310 THAILAND

Email: info@wtc2012.com
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Fifth International Symposium on Contaminated Sediments:
Restoration of Aquatic Environment, May 23 - 25 2012,
Montreal, QC, Canada,
www.astm.org/SYMPOSIA/filtrexx40.cgi?+-

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

EUROCK 2012 - ISRM European Regional Symposium -
Rock Engineering and Technology, 27 - 30 May 2012,
Stockholm, Sweden, eva.friedman@svebefo.se

12% Baltic Sea Geotechnical Conference “Infrastructure in
the Baltic Sea Region”, Rostock, Germany, 31 May - 2
June, 2012, www.12bsgc.de

(G248 -0
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11th International Symposium on Landslides
3 = 8 June 2012, Banff, Alta, Canada

The ISL/NASL 2012 Technical Committee invites authors
from industry, government and academia to submit ab-
stracts pertaining to the investigation, classification,
monitoring, analysis and mitigation of landslides. Case stu-
dies together with papers featuring innovative analysis
techniques and solutions, as well as research (recent and/
or future trends), are strongly encouraged.

The symposium theme Landslides and Engineered
Slopes: Protecting Society through Improved Under-
standing was selected because we believe that the profes-
sion is undergoing a revolution, as unprecedented amounts
of quantitative data become available through new mea-
surement and analysis techniques. Therefore, perhaps it is
time to stress understanding of landslide mechanisms and
behaviour. How do we make sense of all the numbers that
are now available to us?

Several session themes are proposed that authors are
being asked to consider when submitting their abstracts:

1.Landslides and Society: Processes and Impacts
2.Understanding Landslide Mechanisms

3.Advances in Investigation, Characterization and Modelling
Tools for Hazard Assessment

4. Application of New Monitoring Technologies for Improved
Landslide Hazard Management

5.Evaluation and Control of Landslides: Avoidance, Preven-
tion and Protection Strategies

In addition, several "Key Issues" sessions will be develop-
ed to highlight initiatives of the JTC-1 as well as fundamen-
tal and strategic challenges being faced by landslide profes-
sionals. These include:

6. Classification of Landslides: Strategies and Requirements

7.Managing, Understanding and Using Complex Data Sets
arising from New Technologies

8.Slope Stability in Forest Management
9.Impacts of Climate Change on Landslide Risk

10.Sub-Marine Landslides: Impacts, Assessment and Con-
trol

Contact Person: Mrs Corey Froese
Alberta Geological Survey

4999 - 98 Ave, Edmonton, Alta T6B 2X3
CANADA

Telephone: (+1)780/4272872

Fax: (+1)780/4221459

E-mail: corey.froese@ercb.ca
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11th Australia-New Zealand
Conference on Geomechanics
Melbourne, Australia, 15-18 July 2012
www.anz2012.com.au

Invitation To Attend

We are pleased to announce that the ANZ2012 "Ground
Engineering in a Changing World" will be held at Mel-
bourne's Crown Promenade Hotel in July 2012.

Information on Sponsorship, Abstract and Paper Submis-
sion, Invited Speakers, Social Events and Conference Pro-
gram will be published on this website as the details con-
firm.

If you have any questions relating to the conference please
do not hesitate to contact Paula Leishman from Leishman
Associates (Conference Managers) on 03 6234 7844 or via
e-mail: nicole@leishman-associates.com.au

On behalf of the ANZ2012 Organising Committee, we look
forward to welcoming you to Melbourne.

(G248 -0

34th International Geological Congress
5 + 15 August 2012, Brisbane, Australia
http://www.ga.gov.au/igc2012

Contact Person: Dr Ian Lambert
Geoscience Australia

Telephone: (+61)2/62499556
Fax: (+61)2/62499983

E-mail: ian.lambert@ga.gov.au
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EUROGEOS - 5th European Geosynthetics Conference, 16 -
19 September 2012, Valencia, Spain, www.eurogeo5.0rg
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13th WORLD CONFERENCE OF
ACUUS 2012 SINGAPORE

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

Worldwide, the use of underground space has been
increasingly recognized as part of the solution to creating
sustainable urban development. In Singapore, underground
space has been elevated to a strategic level when the go-
vernment announced that underground space development
will form part of the economic strategies for Singapore's
future development.

The theme for ACUUS 2012 Singapore is "Underground
Space Development - Opportunities and Challenges."
This theme was chosen to emphasize the unprecedented
opportunities for simultaneously improving urban infra-
structure and urban livability while at the same time re-
cognizing the special challenges faced in creating under-
ground spaces - both from a human design perspective and
in terms of technical and cost challenges. Equally important
is the need to move from the creation of underground
facilities as a haphazard, first-come first served network of
structures to a well-planned use of underground space that
can serve the needs of urban areas for future generations
as well as our own.

The conference will cover the following main topics:

Master planning

Architectural design for liveable underground space
Safety, health, and the environment

Legal framework and government policies
Reasons for going underground
Cost-benefit-analysis

Socio-economic issues

Site investigation and geo-planning

Geotechnical and rock engineering

Innovations and technology advancement
Research and support

Underground transport systems

Deep caverns and mined space

Earth-sheltered buildings and pedestrian networks
Industrial and commercial applications
Underground space as a strategic resource
Utilisation of underground space and case studies
Special projects

For any enquiries on ACUUS 2012 Singapore, please
contact Secretariat:

Ms Jaslyn Tan

Tel 1 (65) 6271 2453
Fax : (65) 6271 2439
Email : info@acuus2012.com

ACUUS 2012 Singapore Conference Secretariat
c/o E-Quezt Concierge Pte Ltd

167 Jalan Bukit Merah

#06-12 Tower 4

Singapore 150167
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GEOSYNTHETICS ASIA 2012 (GA2012) 5th Asian Regional
Conference on Geosynthetics, Bangkok, Thailand, 10 - 14
December 2012, www.set.ait.ac.th/acsig/igs-thailand

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

Conference to Commemorate the Legacy of Ralph B. Peck,
7th International Conference on Case Histories in Geotech-
nical Engineering & Soil Dynamics and Symposium in Honor
of Clyde Baker, Chicago, USA, April/May, 2013,
http://5geoeqconf2010.mst.edu

ITA-AITES WTC 2013 “Underground - the way to the fu-
ture”, Geneva, Switzerland, 10 to 17 May 2013,
www.wtc2013.ch/congress

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

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

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

International Society for Rock Mechanics

Practical developments from mining industry
focussed research

New Scaling Technology

Removing (scaling) loose rocks hanging from the roofs and
sidewalls in an underground development is essential to
protect workers and equipment from rockfalls.

In normal operations scaling is carried out as part of the
rockbolting process.

Newcrest Mining Ltd’s gold-copper Cadia East mine in New
South Wales, Australia, in conjunction with Atlas Copco, has
been developing and testing a new scaling technology de-
signed to make the process safer and more precise.

Scaling was completed by hydroscaling the roofs and walls
with high pressure water. Shotcrete was then applied and
bolting carried out after shotcreting. This process allows for
the maximum shotcrete cure time.

The site has now introduced an Atlas Copco Scaletec LC
machine. The machine has the capacity to carry out the
scaling followed by the shotcreting and drilling processes.

Scaling rigs are not new technology. However, in a world
first, this machine is set up with laser profiler equipment
which has the ability to scan a tunnel in three dimensions.
Scanning allows the machine to know where it is within the
tunnel and to calculate the appropriate volumes and dimen-
sions of the tunnel’s cross-section, as well as how the rock
may break when scaled.

The scanner then allows a tunnel to be classified as comply-
ing or not with the mine design without the use of survey-
ors.
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After being assessed, the machine carries out the required
scaling and dimensioning followed by shotcreting and rock-
bolting without the potential issues arising from the tunnel
being under or over excavated.

Non Destructive Testing of Rockbolts

The GRANIT system (GRound ANchor Integrity Testing)
allows rockbolts to be tested in-situ using a non-
destructive, non-invasive, repeatable process for quality
assurance purposes.

The original concept was jointly researched and patented
world-wide by the Universities of Aberdeen and Bradford,
UK. The universities were conducting an on-site investiga-
tion into the effects of blasting on rock bolt integrity. Hal-
crow is the licensee of the system.

The test involves sending a small impulse through the ele-
ment using an electric solenoid control valve. The small
impulse does not compromise bolt integrity. An acceler-
ometer samples the return pulse at up to 200kHz. The
waveform is then rapidly analysed. Non-compliant rockbolt
installations are identified by their “outlier” waveform re-
sponses.

Productivity levels of up to 20 bolts per hour have been
achieved and tests can be carried out by a single operator.

According to Halcrow, the tests can indicate broken and
sheared bolts, corrosion, poor grouting or grout bonding
and over loading. Tests can be repeated at later dates to
indicate bolt performance over time.

Tony Meyers
Vice President for Australasia, ISRM
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Landslide detector wins enterprise award

An early-warning device for detecting landslides has won a
Loughborough University enterprise award.

The invention, developed by researchers in Loughborough’s
civil and building engineering department, uses real-time
acoustic sensors to listen for movement in the soil.

Following work funded by the EPSRC and built in
collaboration with the British Geological Survey, researchers
last year conducted successful trials of the sensor and won
the commercialisation category of the university’s Enter-
prise Awards 2010.

Existing monitoring systems measure the physical move-
ment of devices planted in the ground and are checked at
regular intervals to provide an indication of the average size
and speed of movement.

Loughborough’s device, called Assessment of Landslides
using Acoustic Real-time Monitoring Systems (ALARMS),
detects high-frequency stress waves produced by soil mo-
vement. Because they are continuously monitored by wire-
less communication, they can be used to calculate soil
movement in real time.

The challenge was finding a way to detect the very small
stress waves given off by soil movement, said Neil Dixon,
professor of geotechnical engineering at Loughborough and
co-inventor of ALARMS together with Matthew Spriggs.

‘When rocks fracture they give off lots of energy as acoustic
emissions,’ added Dixon. ‘But most landslides are in soils
and you get very low energy when two soil particles move
against each other and the stress wave loses energy very
quickly in the ground.’

ALARMS uses a steel tube called a wave guide to conduct
the signals out of the ground. This is placed in a borehole in
the ground filled with sand or gravel that produces more
energy when moved than the soil itself, making the signal
easier to detect.

The device also detects high-frequency waves of around
20-30kHz because lower frequencies within hearing range,
although they lose less energy and are easier to detect,
would include background noise from other sources.

Dixon carried out tests to determine how the acoustic signal
produced by the gravel related to the speed and size of
movement in the ground, regardless of what kind of soil it
is.

‘Because we used the same backfill and wave guide every
time we can actually calibrate it,” he said. ‘If we get a cer-
tain amount of acoustics, we can relate that to a displace-
ment rate.’

Measuring such high-frequency waves requires very fast
computing power, so Dixon, in collaboration with the British
Geological Survey, also developed a low-cost instrument to
process and transmit the landslide data from the wave
guide.

‘It counts the number of times the signal goes above a
threshold every 15 minutes and it's that number we relate
to our calibrations to tell us how fast the slope is moving,’
said Dixon.

‘This has only been possible because of the development of
printed circuit boards and the processing that can now be
put on small chips. We couldn’t have done this five years
ago.’

Dixon has plans conduct a second set of trials this winter on
infrastructure slopes around roads and railways. He also
hopes for further EPSRC funds to allow him to redesign the
sensor to minimise power and cost.

(Stephen Harris / The Engineer, 14 October 2010)
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Rio Tinto systems to speed mine excavations

Rio Tinto claims it could double the rate of mine excavation
and improve safety with three new systems it plans to test
in 2012.

The British-Australian mining group announced last week
that it had finished the design and simulation of the first
system - a horizontal tunnelling machine developed in
partnership with engineering services provider Aker Wirth.

Some of the technology is based on that used in civil en-
gineering to cut rather than drill tunnels, allowing continu-
ous excavation instead of the conventional cycle of drilling,
blasting with explosives and removing debris.

The new machines are part of Rio Tinto’s ‘Mine of the Fu-
ture’ programme, which also includes autonomous surface
mine operations and advanced mineral recovery - im-
proving efficiency to reduce waste and energy usage.

Rio Tinto’s head of innovation, John McGagh, told The En-
gineer that the programme would enable faster and safer
excavation of the bigger and deeper mines needed to meet
mineral demand from the developing world.

‘What's innovative about this is getting a system to leave
you with a fully lined, operational tunnel or shaft,’ he said.
‘It's not just cutting or preparing the rock. These things
leave you with a useable tunnel or shaft at about twice the
rate you can get at the moment.

‘This machine basically peels the rock off the face. It uses
multiple cutters and pretty advanced hydraulics and control
systems to forward advance.’
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The 64m-long horizontal machine is designed to excavate a
5.5m diameter arched tunnel at a rate of 10m to 13m
depth a day. The company is now preparing for full-scale
performance trials at Northparkes copper and gold mine in
Australia in 2012.

The company expects to finish designs for a second hori-
zontal machine and a vertical shaft system using similar
technology by 2011. The shaft-boring machine will excavate
an 11.8m diameter hole and together with the debris-
removal system will be 20 to 22 storeys high.

Future mines will need to be deeper to reach enough new
mineral deposits to meet demand, with copper mines ex-
pected to be in the 1,500m to 2,000m range, according to
Fred Delabbio, Rio Tinto’s general manager of underground
mining innovation.

Conventional shaft-sinking techniques have changed little
since the 1950s, he said. 'In the past this wasn’t that big of
an issue when you had shallow and small holes. The holes
we're talking about are 10m in diameter, so you're moving
more rock and it goes slower.

‘By changing the way you cut, you do less damage to the
rock around the shaft so you don’t have to support it as
much and you let the machine do the work. It elevates the
skill set from doing the drilling to maintaining and operating
a large tunnelling machine.’

When asked if the new system would require fewer staff to
operate, he said: ‘It's a misconception that to automate and
mechanise you need less people. You need higher-skilled
people but you have more people involved and you’re going
faster and safer.’

The company would not reveal the costs associated with
developing the new machines, although McGagh said they
were not insubstantial.

‘The reason we're doing this is the value in the package is
extremely substantial,” he added. ‘The value comes in many
ways. While the financial value is highly attractive the
safety value is also another driver.’

(Stephen Harris / The Enginner, 13 October 2010)
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In Studying Haiti, a New Angle on an Earth-
quake’s Intensity

The earthquake that devastated Port-au-Prince last
January may have been amplified by surface features
as well as the region's underlying geology, research-
ers say. A rocky ridge south of the city center vi-
brated and shook in much the same way that a tall
building behaves during a quake, amplifying and
channeling the quake's force. By studying that effect,
scientists hope to predict where future earthquakes
are likely to have the greatest impact.

When the magnitude 7.0 earthquake struck the Haitian
capital, Port-au-Prince, last January, the enormous destruc-
tion and loss of life were attributed largely to two factors:
the proximity of the city to the fault that caused the shak-
ing, and shoddy construction that allowed thousands of
buildings to easily crumble.

Seismologists know that local geology can also affect the
severity of an earthquake, by increasing the seismic forces
under certain conditions. This was thought to have hap-
pened in the Haitian earthquake, as large areas of Port-au-
Prince lie on layers of relatively soft sedimentary rock that
is conducive to amplifying the seismic waves.

Now a new study finds that in addition to the underlying
geology, the geometry of local surface features contributed
to the earthquake’s intensity as well. Susan E. Hough, a
seismologist with the United States Geological Survey, and
her colleagues found evidence that the shaking was ampli-
fied along a narrow ridge of hard rock south of the central
city. The ridge was home to a popular hotel and other rela-
tively well-built structures that were destroyed.

The finding, published online Sunday in the journal Nature
Geoscience, should help scientists and planners working to
map areas of the city at risk in future earthquakes, a proc-
ess called microzonation.

Dr. Hough said seismologists have long known that what is
referred to as topographic amplification can occur, but it
has often been dismissed as “kind of a fluke thing.”

“It’s not something that scientists have been able to de-
velop systematically,” she said. “Sedimentary layers are
what people understand.”

FINDINGS : The Hotel Montana was destroyed in Haiti's
quake. A study found the geometry of local surface features
contributed to the quake's intensity.

There were indications from the earthquake damage that
the ridge, in the suburb of Pétionville, had undergone se-
vere shaking. Dr. Hough said that in addition to the de-
struction at the Hotel Montana, home to many foreign visi-
tors, 7,000-pound battery racks at a cellphone facility far-
ther west on the ridge shifted more than a foot.




But there was little data on local ground motion during the
earthquake, which killed 230,000 people, according to offi-
cial estimates. At the time, Dr. Hough said, Haiti had just
one seismometer, an educational instrument that was im-
properly mounted. “When the earthquake happened, it
went dancing around on its little feet,” she said. “It did
make a record, but it wasn't very useful.”

So Dr. Hough, with help from scientists with the Bureau of
Mines and Energy in Haiti, installed eight portable seis-
mometers, including two on the ridge and two in an adja-
cent valley, and used them to measure ground movement
during some of the many aftershocks that have followed
the earthquake. They found that the shaking along the
ridge was more severe than in the valley, so it cannot be
explained by amplification in sedimentary rocks that under-
lie the valley.

Dr. Hough likened the shaking along the ridge to that which
can occur in a skyscraper. “If you start shaking a long,
skinny ridge, it sways back and forth, like a big building,”
she said. The seismic waves reflect internally within the
wedgelike geometric structure of the ridge, combining to
produce higher peak forces, a process called constructive
interference.

Dominic Assimaki, a professor at Georgia Tech who re-
viewed Dr. Hough's paper for Nature Geoscience but was
not involved in the research, said the findings should help
in developing more accurate models of amplification proc-
esses during earthquakes. “Analytically the problem has
been studied quite extensively, but the models are very
idealized,” she said.

As computer simulations become more detailed and more
accurately match data from the real world, they can be
used to develop guidelines for earthquake-resistant con-
struction — how much ground movement can be expected
on a ridge of a certain height or slope, for example. “The
objective is to translate what we find in research into sim-
ple parameters that a designer can plug in,” Dr. Assimaki
said.

In Haiti specifically, Dr. Hough said, scientists developing
microzonation maps can now incorporate the topographic
effects seen along the ridge in their work to help the coun-
try rebuild properly and better survive the next earthquake.
And future earthquakes on or near the same fault are inevi-
table, seismologists say. “Potentially you can say, ‘You
should build over here, and not there,” ” she said.

Dr. Hough said that even on the ridge, with its severe shak-
ing, some well-built and well-anchored homes and other
buildings survived the earthquake practically undamaged.
"It shows that you can build safely, even in zones like that,”
she said. “You just have to know what you’re up against.”

“The good news is that we can characterize the shaking,”
she added. “"We can design for it.”

(Henry Fountain / The New York Times, October 18, 2010
oto ASCE SmartBrief, October 19, 2010)
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Raise borer tries to free trapped Chilean miners

Rescue workers trying to free 33 trapped miners in the San
Jose Mine near the town Copiapo in the north of Chile, have
pinned their hopes on a raise borer drilling the 688m. As
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T&TI went to press, the bore rig had reached 587m on the
pilot drive.

Two back-up plans are also drilling down to the miners, one
using a deep exploration well driller fitted with a Down the
Hole (DTH) hammer and the other using an oil probe.

The 5 August collapse of the copper mine’s main access
shaft happened about 400m below the surface, well above
where the miners were working. A second collapse in the
ventilation shaft thwarted escape efforts.

Chilean minister of mines, Laurence Golborne, ruled out a
rescue through the mine’s interior because of blocked ore
chimneys and the high risk to rescuers. He also ruled out
construction of a new tunnel because of the long delivery
time. The chosen option was to drill directly to the miners.
But the large depths, hard ground and need to accurately
locate the miners meant Golborne opted for three simulta-
neous attempts, each using different technologies and loca-
tions.

The geology at the San Jose mine is mostly diorite, an ig-
neous rock formed from cooled magma, considered to be
medium-hard.

The first bore to start was the Strata 950 raise borer from
South African firm Murray & Roberts Cementation. It is
used to develop shafts or raises that can reach up to 8m in
diameter. The operation involves drilling a pilot shaft
downwards with a boring bit of about 300mm to 400mm in
diameter, with a drilling speed ranging from 15m to 25m
per day, depending on the rock type.

Subsequently, the shaft is slashed with a reamer. Its pene-
tration speed will depend both on the type of rock and the
final diameter of raiseboring, and normally an average of
10m to 15m of upward progress is obtained per day.

Traditional raises of upward progress have achieved over
800m in length. But it is more likely that a top-down ap-
proach will be taken and these have not been done beyond
400m, says Golborne.

Upreaming is quicker than downreaming because the reac-
tion forces are more favourable for the borer. However,
downreaming is often more manageable and is not subject
to the risks that upreaming with a hybrid reamer will in-
volve.

Murray & Roberts managing director, Henry Laas said, “res-
cuing the miners will be a challenging process. The mine is
old and there is concern of further collapses. The rescue
methodology therefore has to be carefully designed and
implemented.”

Rotary Vertical Drilling System (RVDS) technology, co-
developed by Murray & Roberts, was applied to accurately
drill a pilot hole to reach the trappedminers. After which,
the hole will be opened up to 660mmor 700mmto rescue
the miners. The pilot hole was due to breakthrough as T&TI
went to press.




Murray & Roberts spokesman Ed Jardim told T&TI there
were no foreseen problems in reaching the miners, but
there are chances of delays: “Changing of the drill bits
takes time, especially if more changes in bits are required
than planned as a result of the hard rock. So, possible time
delays.”

The raise borer is expected to have the shaft ready by the
end of October.

The two back up plans are making good progress. Plan B,
the truck mounted deep well borer, had managed 450m of
completed shaft as T&TI went to press. The Scrhramm
T130 uses reverse or conventional circulation of air and it
can reach 1,000m in depth.

From time to time, it's used over an existing hole, which is
used as a guide, to successively enlarge the diameter of the
drilling. At the San Jose mine, this will be achieved using a
DTH hammer, which has five hammers in one. It has never
been used in Chile before.

In the first stage, the hammer widened the diameter to
300mm and in the second round a second hammer is wid-
ening this to 700mm diameter. The average drilling speed
ranges from 1m to 3m per effective hour of drilling, de-
pending on the type of rock. So far the most bored in a day
is 50m. Golborne raised initial concerns about this option as
the equipment is unproven in Chile.

Plan C, the oil probe, has completed 210m of shaft. The
RIG 422 is mounted on large scale crawler treads. Its tower
is 45m high and it is mainly used in oil drilling. It requires a
large area for its installation, some 80m by 100m.

Depth is not a concern as this rig has been used to drill
more the 2,000m deep. It uses drill bits that drill into the
soil in decreasing diameters; in this case it will start at
900mm and reduce to 700mm.

The drilling speed depends on the type of rock, and in the
first 1,000m it can vary between 20 and 40m per day.

In early October, rescue workers reported a deviation in the
drill alignment and used a back-up plan to bring it back on
course. The hole diameter was reduced to 445mm to redi-
rect the bore.

There are hopes that either plan B or plan C will reach the
rescuers before the end of October.

(Jon Young / Tunnels & Tunnelling International October
2010)
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Rubber-technology innovator says it will keep
eyes on road

A new Las Vegas company says it plans to change the way
the world paves and fixes asphalt roads.

Phoenix Materials Technologies will use rubber from
ground-up tires to build safer, longer-lasting and quieter
roads, Chief Executive Officer Steven Garber told the Ne-
vada Commission on Economic Development on Tuesday.

An affiliated company at 4775 E. Cheyenne Ave. grinds
used tires into rubber crumbs. Phoenix Materials uses a
patented process that uses rubber crumbs to make one-half
inch to seven-eighths inch dry pellets, he said.

"Our pellets don't degrade. They could last forever," Garber
said.

The pellets will replace conventional asphalt that must be
kept continually heated at 325 degrees, he said. Workers
will heat the pellets only when they are ready to start mix-
ing it with sand and gravel at the construction site, "almost
like instant coffee."

The used tires otherwise would be dumped in landfills, Gar-
ber said, and the manufacturing process creates "zero
emissions."

The process saves energy and reduces carbon dioxide
emissions, which scientists say leads to global warming.

"This technology, if we're right about it, will be accepted in
all jurisdictions," Garber said. He spoke about potential
customers around the world.

"We're pretty confident that the market is there waiting for
us to open," he said.

Garber said it can be used for patching road pot holes and
for roofing as well.

"This sounds like a really cool technology," said Commis-
sioner Anthony Dazzio, senior vice president of Burke Con-
struction Group.

The commission voted 6-1 Tuesday to approve $250,00 in
reductions on sales, business and property taxes over 10
years. In addition, the company received a $12,000 training
grant and five-year deferral of $48,000 in state sales taxes.

The company will employ 38 workers for an average hourly
wage of $17.21. It invested $2.4 million in capital equip-
ment.

Phoenix Materials Technologies occupies a part of the Las
Vegas Paving facility at 9325 S. Jones Blvd. Las Vegas Pav-
ing will be the first customer, he said, predicting some local
roads will be paved with the material by the year's end.

(John G. Edwards / LAS VEGAS REVIEW-JOURNAL, Sep-

tember 22, 2010 oto ASCE SmartBrief, September 23,
2010)
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Brazil Engineers a Critic-Proof Dam

PORTO VELHO, Brazil—Tethered to scaffolding on concrete
towers by a clay-colored river, workers clad head to toe for
protection from sun and mosquitoes are building the first
large dam in the Amazon in decades.

The Santo Antonio dam rises in the Amazon, one of 24
planned there.

Called Santo Antonio, it marks Brazil's return to dam
construction in the Amazon after projects in the 1980s left
a trail of disasters, including an expanse of half-submerged,
methane-exuding forest three times the size of New York
City.

Santo Antonio is the first step in a plan to power Brazil's
rise into the ranks of the developed world through up to
two dozen new hydroelectric dams that potentially will
reshape giant rivers in one of the globe's most ecologically
sensitive areas. On Wednesday, Brazil said that in Decem-
ber it will auction the rights for several new hydroelectric
projects.

Yet few people have heard of the $8 billion Santo Antonio
project, even in Brazil—which is just how the builders
planned it. They designed it to avoid the controversies that
have delayed other dam projects for years and multiplied
their costs.

The builders spent some $600 million to head off trouble
with regulators, environmental groups and Indian tribes
before it arose. They trained thousands of rain-forest
residents to provide a local labor pool and built modern
houses for families who will be displaced. They created a
high-tech fish ladder so species like giant catfish can get
around the dam—and to meet one local demand, they built
an alligator slaughterhouse.

The biggest innovation came in pushing the limits of turbine
technology to reduce the area that will be flooded. Builders
commissioned special turbines that don't need the water
pressure of a massive lake behind them to generate
electricity.

The business model also is new, at least for Brazil. Instead
of the government hiring companies to simply erect a dam
and hand it over to state utilities, the builders and investors
pay for construction, then can sell power from the dam for
decades. The deal provides incentives to hold down cost
overruns and delays, the bane of old-style dam building.

So far, the strategy is working. While a different Amazon
dam project has sparked a protest mounted by Hollywood
filmmaker James Cameron, Santo Antonio is speeding to-
ward completion largely out of the public eye. It is on pace
to produce power a year ahead of its scheduled 2012
switch-on date.
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Santo Antonio's greener look puts environmentalists in a
quandary. On the one hand, it marks a big victory for them.
When the first Amazon dams were built decades ago,
engineers' concerns were how plant and animal life would
affect the functioning of the dams, not the other way
around.

But while Santo Antonio is less intrusive than past dams, in
one way its footprint could prove huge. That's because the
design, by providing a model for successful erection of large
dams in the Amazon, makes it more likely the vast tropical
rain forest will eventually see an extensive network of new
dams, and a subsequent wave of industrial development.

"I understand the finer points of reducing flooding and
trying to limit impacts, but my primary concern is with
whether Brazil needs to be building large dams in the
Amazon in the first place," says Roland Widmer, an activist
with S3o Paulo-based environmental group Amigos da
Terra—Amazobnia Brasileira.

The dam's greener hue isn't because of any special environ-
mental ardor on the part of the builders. It reflects a calcu-
lation about the unpredictable extra costs that environ-
mental suits, Indian protests and political backlashes can
cause.

"In the end, this is business," said Gabriel Azevedo, a
former World Bank and World Wildlife Fund executive who
serves as sustainability director at the energy division of
the dam's lead construction company, Odebrecht SA.
Odebrecht is a closely held Brazilian concern whose other
projects include boring a 12-mile tunnel through the Andes
to carry Amazon water to Peru. Its co-builder is another
private Brazilian company, Andrade Gutierrez SA.

Seen from a distance, Santo Antonio looks like a city of
concrete and scaffolds soaring along the river.

Brazil's plans call for a dam network focused on major
tributaries of the giant Amazon, which won't be dammed
itself. The Santo Antonio is on the Madeira, which itself is
among the world's biggest rivers. Some dams will be in
Peruvian and Bolivian parts of the jungle.

In all, Brazil wants to build as many as 24 dams in the
Amazon this decade, at a cost of roughly $100 billion.

In a nation that already gets over 80% of its power from
dams, they are the heart of a plan to boost generating
capacity 60% by 2019, for an economy growing at China-
like rates.

The dams are about more than electricity: They are
designed to include canals that open up previously
impassible rapids to barge traffic, helping soybean farmers
and loggers to get their goods to market.

Opponents say Brazil should consider alternatives such as
improving existing dams before pushing into the rain forest,
a species-rich region that plays a key role in the global
climate equation. They say the potential impacts of Brazil's
10-year plan—including roads, mines, farms and
deforestation—haven't been sufficiently studied.

Dam proponents reply that Brazil would be foolish not to
tap the Amazon: Hydropower is cheaper and cleaner than
things like coal, and most big rivers not yet dammed are in
the rain forest. Proponents of Amazon dams include Dilma
Rousseff, the leading candidate for president in a coming
runoff election.

Brazil has envisioned a network of Amazon dams ever since
a military regime that ruled from the 1960s to 1985 plowed
roads into the jungle in a failed settlement effort. What
makes dam building enticing for contractors now is the
prospect of selling the electricity.

Under an arrangement refined in recent years, builders get
30-year concessions to run the dams. Building with their
own money—albeit aided by subsidized financing and equity
investments—they have incentives to do the job fast and
efficiently. The sooner they finish, the sooner they can start
selling power.

Another dam is being built under this arrangement on the
same river. Contracts for two more were awarded in
August. The planned December auction is to be for licenses
to build as many as 3,700 megawatts of hydroelectric
capacity, expected by analysts to be partly in the Amazon.

Seen from a distance, Santo Antonio looks like a city of
concrete and scaffolds soaring along the river. Huge trucks
look like toys next to the massive project, and on the
horizon, a green canopy of jungle stretches for miles.

Work goes on round the clock, the night illuminated by
white lights fixed to scaffolds and cranes. Workers pour
enough concrete each month to build a 100-story building.
They also consume 12,000 bottles of mosquito repellent a
month.

The site was identified by José Bonifacio Pinto, an Ode-
brecht engineer who began scouting the vast Madeira River
years ago. Counting in the site's favor were a relatively
scarcity of Indian tribes, meaning fewer disputes, and the
proximity of a medium-size city, Porto Velho, that could be
a base for work like cement making.

A dam's biggest environmental impact comes when the
area behind it is flooded, killing plants and animals and
displacing people. In the Amazon this effect is magnified, as
the wildlife may be rare or undocumented. And because the
region is so flat, even a short dam floods a wide area.
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The tall dams of the 1980s flooded vast areas with shallow
swamp water. Soggy foliage produced methane, a potent
greenhouse gas. Mosquitoes bred in the stagnant water,
forcing locals who had lived along the river banks to flee
farther into the jungle, where they sometimes fell deeper
into poverty.

To reduce flooding from the Santo Antonio, the builders
decided to use "bulb turbines," which make electricity from
the natural flow of a river instead of requiring water under
high pressure.

Existing bulb turbines were small and couldn't produce very
much power. To obtain mightier ones, the builders hired
two power companies, France's Alstom and the Austrian-
German Voith Hydro, which developed turbines that look
like chubby torpedoes 23 feet in diameter.

Using these turbines, Santo Antonio will flood around 100
square miles, much of which floods naturally every few
years, instead of the 1,150 square miles or so that a
traditional dam would flood.

But it will generate only a quarter of the power that a high
traditional dam with a vast reservoir behind it might. So
Brazil must build more dams to get the same amount of
juice.

It's a trade-off Odebrecht's Mr. Pinto says isn't fully appre-
ciated. "Brazil can only keep pace with energy demand if
we build dams this way, and never really get ahead of it,"
he says. "But that discussion is impossible to have these
days."

The dam still will displace 1,400 families. An activist group
called Movement of the Dam Affected has tried to spark
protests among this group, but most have fizzled.

One reason: To house the displaced, who often occupy
wooden shacks, the builders are constructing riverside
communities with street lights, running water and rows of
identical modest homes, little Levittowns by the Madeira.
Some families who don't live in the area to be flooded are
trying to move in, in hopes of getting one of the homes.

Finding a work force was tricky. Porto Velho could supply
only 30% of the 12,000 workers needed. That would mean
an influx of thousands of outsiders, and potential social
problems.

So, the builders launched a big job-training program, which
so far has trained 20,000 people. Now around 80% of dam
workers are locals.

Special 'bulb turbines' will limit the area flooded by the
project in the ecologically sensitive region.

One is Arlincen Batista Gomes, 30 years old. A mother of
seven, she was scraping by on $110 a month as a house
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cleaner when she saw an ad for the free training. Now she
is a carpenter earning around $750 monthly. "This is the
first real opportunity I've had in my life to do something,"
she says.

The builders have also provided schools and health centers.
Medical technicians on motorcycles search nearby settle-
ments for cases of malaria. Scientists were hired to monitor
silt, which can affect agriculture after a dam is built.

The Madeira is home to an estimated 400 kinds of
migratory fish. The builders hired U.S. scientists to design
and monitor an elaborate fish ladder.

Critics are skeptical of whether these innovations will be
replicated at all of the other dams Brazil plans for the
Amazon. Already, some projects that have promised the
same standards have been falling short.

Upriver, French utility GDF Suez SA and Brazilian company
Camargo Correa SA are building another low-impact dam.
On weekends, project workers have been crowding into the
sleepy nearby town of Jaci Parana, and locals say it has
become a violent center of prostitution. Suez says it has a
comprehensive plan to mitigate the effects of its project
and has taken steps to improve the situation.

Concerns also are rising that some of the innovations at
Santo Antonio could be rolled back in a government headed
by Ms. Rousseff, who on the campaign trail speaks less of
environmental protection than of the Amazon as a resource
that Brazil must tap.

Recently, state-owned utilities have grabbed a bigger stake
in some recent projects. An example is the Belo Monte
dam, the one Mr. Cameron is protesting.

The project has faced local opposition plus questions from
company executives and Brazilian dam engineers about
whether the project will churn out enough electricity to be
profitable. The government capped the price of electricity
from the project. Major dam builders and operators,
including Odebrecht, Suez and Camargo Correa, declined to
bid on it. But Government officials are pushing ahead with
the project anyway.

(John Lyons / The Wall Street Journal, October 6, 2010 oTo
ASCE SmartBrief, October 7, 2010)
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Toronto hopes for big benefits from soil recy-
cling

To anyone else it just looks like a pile of mud, but to David
DuBois, P.Eng., executive director of geo-environmental
services with Waterfront Toronto, it has a story. Just by
looking at the pile, he says, he knows the soil is contami-
nated. It is Ilumpy and black, and certainly ugly.
A few hundred yards away, beside one of the two pilot soil
recycling plants that are operating south of Lakeshore
Boulevard, are neat stacks of sorted material. One is a pile
of large boulders and worn-down blocks of concrete and
brick. Another pile almost looks like coal, and another con-
sists of clean washed pebbles that you could almost imag-
ine on a rugged beach. This kind of salvaged material could
-- if the economics are right and the environmental authori-
ties approve -- be reused for foundations and other works
in the vast new developments that are planned for the wa-
terfront area.




As is the case with many cities in Canada, Toronto's water-
front has an industrial past -- leaving a legacy of contami-
nation. The contamination consists mostly of three types,
explains DuBois -- petrochemicals, metals, and the by-
products of burning.

During the soil recycling process, the soils are graded and
separated according to size using water and mechanical
means. The contaminants adhere to the smaller silt and
clay particles, which the machines expel at the end of the
process as a thick, dark slurry. At a distance across mud-
soaked yards is a large lagoon that has been specially con-
structed to catch run-off water from the plants and in turn
return it back to operate the machinery, in a closed-loop
water system.

The contaminated material, as well as any hazardous mate-
rial, will be taken off site. Nonetheless, DuBois says that
with the recycling technologies about 70% of in-situ soils
along the waterfront could be cleaned and reused.
The two pilot recycling plants are located in the sprawling
Port Lands, the most southeasterly of the several parcels
that make up the Waterfront Toronto revitalization project.
This is the largest brownfield redevelopment in North Amer-
ica. The entire 800-hectare site stretches from Bathurst
Street in the west to the Don River mouth in the east.
The soil recycling pilot plants rumbled to life in September
and are about half-way through their tests. By the end they
will each have processed around 10,000 cubic metres of
material, but only one will be selected for the massive job
over the next decade of recycling over 2 million cubic me-
tres of soils across the entire waterfront lands. Besides the
soil grading and washing process, both pilot projects are
doing supplemental studies on remediation technologies
such as biological and thermal treatments.

As we walk over to one of the plants, David Kusturin, vice
president of program management with Waterfront To-
ronto, explains that the benefits from an environmental
point of view soil recycling are twofold. First it saves having
to haul the material off site and it saves filling landfills.
Second it means that they can reuse the recycled material
in the construction sites that will be proliferating along this
shoreline over the next decades. Using materials ready to
hand has huge environmental savings in fewer truck trips
and less need to quarry for materials.

Waterfront Toronto held a request for proposals from differ-
ent soil treatment companies last year, and selected two for
the pilot. One of the two plants is owned and operated by
DEC, a Belgian company that has partnered with local con-
sultants Coffey Geotechnics. This system was used to clean
up lands for the 2012 Olympics in London, U.K. The other
plant is operated by Tetra Tech Construction Canada with a
Dutch-owned company Stuyvesant Environmental Contract-

ing.
Environ of Mississauga is overseeing the project on behalf
of Waterfront Toronto.

The pilot project will help Waterfront Toronto to identify the
different options for treating the soil, and to weigh up their
costs and their various benefits. Success also depends, of
course, on making sure that the soils can be cleaned up to
the Ministry of Environment standards.

(Canadian Consulting Engineer, October 18)
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St. Louis roads paved with smog-eating con-
crete

Road workers in St. Louis are repaving roads with smog-
eating concrete as part of a $55 million stimulus-funded
improvement project.

The concrete contains an active ingredient that captures
pollution and U.V. light from the sun breaks it down into
harmless chemicals. MODOT officials say tests in Italy show
there's been a 40 percent reduction in pollution. They also
say St. Louis is the first place in the country to use the
"smog eating concrete."

(KTVI-TV (St. Louis), October 27, 2010 oto ASCE
SmartBrief, October 28, 2010)

Smog is a big problem in big cities. Rather than prevent
smog by going all electro, another solution would be to
clean it. Sounds simple enough, right? Dutch researchers
from the Technical University Eindhoven have made a large
step towards this approach, by developing smog-eating
concrete. Smog (air pollution caused by combustion en-
gines (cars) and industry) is mainly caused by the nitrogen
oxides emitted by man-made machines.

The concrete these Dutch researches have created is coated
with titanium dioxide, stuff that's already being used in
paint for it's ‘self-cleaning’ properties (dirt does not attach
to it). It has the additional property being ‘photocatalytic';
converting nitrogen oxides into nitrate using sunlight. Ni-
trate is easily ‘cleaned’ by rain as it’s soluble in water.

The concrete these researchers developed has actually al-
ready shown promising results in real world tests. The po-
tential applications of the stuff are broad: it could be mixed
with asphalt for roads, used for pavements in tiles and even
to build walls with. That sounds like just about all you need
to build a modern-day city.

Incorporating the addition of titanium dioxide to concrete’s
production cycle is supposedly not very complicated. Next
to that, the stuff is very durable; it does not need any extra
maintenance (it even cleans itself) and doesn’t wear off. It
is a tad more expensive, but the payback is evident. Until
the electric future is upon us, this sounds like a very good
way to cut back on air pollution.

(www.techthefuture.com/climate/smog-eating-cities, Sep-
tember 3, 2010)
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Manslaughter reprieve for Cotswold
Geotechnical boss

Manslaughter charges against Cotswold Geotechnical
Holdings director Peter Eaton were this week dropped after
a judge ruled he was too unwell to be tried.

December hearing

A hearing in December will determine whether corporate
manslaughter charges against Eaton’s firm will also be
dropped.

Eaton was being prosecuted following the death of junior
geologist and employee Alexander Wright, 27, who died in
a trench collapse at Stroud, Gloucestershire in September
2008. Eaton was facing a charge of unlawful killing through
gross negligence and could have faced life imprisonment if
found guilty.

He could still appear in court, however, as his firm is facing
corporate manslaughter charges. Last week judge Justice
Field ordered that the prosecution against Eaton be per-
manently stayed after an application from his defence
based on his poor health.The trial had already been ad-
journed since February because of Eaton’s illness (NCE 4
March).

Test case

The corporate manslaughter trial is set to continue in Ja-
nuary. It will be the first to use the Corporate Manslaughter
Act 2007 and the firm is facing an unlimited fine if found

guilty.

However, the firm’s lawyer Pinsent Masons is pressing for
the corporate manslaughter case to be dropped too.

“The issue is whether he is fit even to give evidence. And if
he can't give evidence, whether the company can be fairly
tried,” explained Pinsent Masons partner Simon Joyston-
Bechal.

“We'll be arguing about that at a hearing in December.”

Lawyers have repeatedly questioned the choice of this case
to test out the new corporate manslaughter law. Under pre-
vious legislation prosecutors would usually attempt to prove
this by securing a manslaughter conviction against an indi-
vidual within a company. Now a firm can be found guilty if
“the way in which its activities are managed or organised
amounts to a gross breach of a duty of care to the deceas-
ed” without the need to prosecute an individual as well.

Despite this, the Crown Prosecution Service (CPS) still
decided to pursue a case against Eaton as an individual.

“Cases like this put a tremendous strain on the defendant,”
said Joyston-Bechal. “Under the old law, prosecutors had to
try and prosecute directors to get charges to stick against
the company, as you needed to identify a controlling mind.
“In the new law, you might say you don’t need to do that,
unless prosecutors are being vindictive. You could just go
after the company.”

Burges Salmon partner Ann Metherall agreed. “Given that
we have changed the law, should there be this complete fo-
cus on individuals?” she asked. “There will always be cir-
cumstances where individuals act negligently and it must be
possible to hold them to account. But it is quite another
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matter when the prosecution goes after individuals for no
apparent reason,” she said.

“Bizarre” choice

With new legislation having now eliminated the need to
identify a controlling mind, Metherall said the Cotswold
accident was a “bizarre choice” for a test case. Costwold
Geotechnical employed eight people and had a turnover of
£350,000, according to its entry in the 2008 Geotechnical
Services File published by NCE’s sister magazine Ground
Engineering.

“Cotswold is a tiny company, and just not the sort of com-
pany the new Act was designed to catch. It was designed
for the sort of corporate organisation where there is no one
individual to blame.” Corporate manslaughter legislation
was changed in the aftermath of the Hatfield rail disaster,
which claimed four lives 10 years ago this week.

The CPS brought manslaughter charges against five engine-
ers from rail operator Railtrack and maintenance contractor
Balfour Beatty. But after an eight month trial all charges
against the individuals were thrown out, along with corpo-
rate manslaughter charges against Network Rail and Bal-
four Beatty.

It was widely agreed that in complex cases such as Hatfield
it was too difficult to find a controlling mind.

“Put in military terms, you see in this court five lieutenants
accused of losing the entire war,” defence barrister Jona-
than

Goldberg QC told the jury at the time, “these five infantry-
men are court martialled, but the civil servants, the politici-
ans, the men with knighthoods who created the dysfunctio-
nal system go scot-free,” he said.

(Mark Hansford / New Civil Engineer, 14 October 2010)
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Rock-Fiber Rebar Gets First Big Test

Researchers in Northern Ireland report promising results
from a demonstration project that used rods made with
basalt fibers to reinforce a 22-meter-long concrete-deck
section of a $1.5-million replacement bridge in County Fer-
managh. The mineral material, which resists corrosion and
has twice the tensile strength of steel, is not yet accredited
for structural use in the U.K.

In addition to testing the basalt-fiber-reinforced polymer
(BFRP), the project is a demonstration of compressive
membrane analysis in deck design, says Susan Taylor, a
senior structural-engineering lecturer at Queen’s University,
Belfast, which secured a $160,000 grant from the U.K.
Dept. for Transport for the demonstration. The method
takes into account the arching behavior within restrained
slabs, which enhances load capacity beyond that predicted
using conventional flexural theory, she says.

Taylor champions the deck design method to enhance sus-
tainability by improving concrete durability and making
more efficient use of materials. Although compressive
membrane design analysis was accepted by U.K. regulators
eight years ago, “a lot of consultants are only using [it] for
assessments of [existing bridges] while using conventional
methods for new designs,” Taylor says.

For the demo, Taylor directed the Thompson’s Bridge struc-
tural engineer, AECOM Ltd., Glasgow, to design the middle
two-thirds of the bridge span using compressive membrane
action and self-compacting concrete, obviating the need for
vibrators. The section was built with basalt rebar, while the
5-m-long ends of the deck were conventionally reinforced
and designed.

The 10.9-m-wide deck was cast in place over four longitu-
dinal, precast-concrete, flat-bottomed U-shaped beams.
The 16-centimeter-thick deck typically spans 1.6 m be-
tween the beams.

After the bridge’s structural completion in August, Taylor’s
team tested the deck by applying a simulated wheel load up
to 40 tonnes—nearly three times the European Union’s
maximum vehicle axle load, Taylor says.

Subcontractor Sengenia Ltd., Belfast, monitored the test by
fitting strain gauges to sets of both the BFRP and the steel
rebar, using fiber Bragg grating written on optical cables.
The firm’s founder, Simon Grattan, claims the optical cable
technique is better than using more cumbersome metal
wires still common in the U.K.

Taylor says the tests recorded maximum strains of the
BFRP rebar as “very, very low,” at 11.7% of the maximum
capacity. The BFRP-reinforced deck deflected around 0.8
millimeters, which was less than half the deflection re-
corded on the equivalent steel-reinforced section. But be-
cause of other variables in the concrete, Taylor says she is
reluctant to claim that BFRP reinforced sections demon-
strated much better performance than the steel samples,
beyond saying the BFRP section of deck “was behaving well
under service loads and was slightly better” than steel.

Members of the team, working for the project’s design-build
contractor MclLaughlin & Harvey Ltd., Mallusk, Northern
Ireland, say they saw little difference between detailing the
areas with either BFRP or steel bars. One drawback, how-
ever, is the inability to bend BFRP bars on-site. “It's got to
be ordered in ... shape,” says one designer.

The material is sourced from a manufacturer in Chebok-
sary, Chuvash Republic, Russia, which constrained the re-
searchers’ ability to make last-minute detailing changes.

BFRP has twice the tensile strength—at about 1,200 mega-
pascals—of steel, while weighing 75% less and is more re-
sistant to the alkali concrete environment than glass fiber,
says Ben Williams, managing director of the start-up sup-
plier MagmaTech Ltd., London, which supplied the “Rock-
Bar” reinforcing rods for the project. He says the cost of
BFRP rebar is similar to that of glass fiber, 30% to 40%
cheaper than stainless steel and roughly three times more
expensive than common steel rebar.

In construction, wall tiles fabricated with the material have
been used as an alternative to stainless steel when low
thermal conductivity is required, but Williams says the
Thompson’s Bridge project is the first significant structural
use of BFRP rebar. He calls the project “a great step for-
ward.”

Williams is targeting high-corrosion-risk projects in which
repairs would be difficult. In these conditions, BFRP would
be less costly than stainless steel and, he claims, perform
better than a glass-fiber product.

BFRP production is “very simple,” Williams adds. Unlike
glass, he says, “Basalt is mined, melted and extruded into
fibers with no purification steps or additives.”

The bridge’s owner, the Northern Ireland Road Service,
says it's interested in BFRP’s potential to eliminate bridge
corrosion; at a more mundane level, they say, it's pleasing
to get most of their bridge’s rebar paid for by the Queens
researchers.

Using BFRP rebar in U.S. highways “will take some time,”
believes Mohsen Issa, professor of Structural and Materials
Engineering at the University of Illinois at Chicago. His de-
partment has tested beams reinforced with the material
and he is talking with various agencies about its possible
use. “We are working with the industry to try using BFRP in
a pilot project like a concrete slab or a bridge deck,” he
adds. “The industry is very excited about the BFRP rebar
due to its strength and durability properties.”

(Reter Reina / Engineering News-Record, September 29,
2010 oto ASCE SmartBrief, Septemebr 30, 2010)
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Old concrete crushed, reused to extend life of
Interstate 96 by up to 50 years

'Anytime you can reuse materials, it just makes
sense'

What do you do with hundreds of thousands of tons of used
freeway chunks?

If you're the Michigan Department of Transportation, you
grind them up to make a new freeway.

Drivers who travel Interstate 96 near Grand Ledge and
Okemos likely have seen the massive mountains of broken
concrete that have grown during MDOT's six-month recon-
struction of those sections of the highway.

As workers rebuild the roads, a separate full-time crew is
busy crushing and chopping the old ones in what amounts
to a massive highway recycling effort, said Robb Welch,
assistant project manager for MDOT.
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At work: This is the setup used to recycle broken concrete
from the reconstruction of Interstate 96 near Grand Ledge.
The concrete is crushed into small pieces, and the material
is mixed with a water-cement compound and used to build
the base of the new road. (Greg DeRuiter/Lansing State
Journal)

"Materials are the biggest cost of a project," Welch said.
"Anytime you can reuse materials, it just makes sense."

Here's how it works: Bulldozers and front-loaders dump the
broken pieces into a massive machine that crushes the con-
crete into a course, sand-like material. The machine also
sorts out embedded pieces of steel.

The crushed concrete material then is mixed with a water-
cement compound, Welch said.

It's then trucked back out to the freeway to become the
foundation for the new road. New concrete and pavement
are placed on top of that foundation.

"There are trucks going in and out of here all day long," he
said. "When this started, we had $40 million in equipment
out here."

Big pile: A truckload of concrete is added to the huge
mountain of broken concrete from the highway reconstruc-
tion of I-96 near Grand Ledge.

The projects began in late April and are slated to be done in
November.

In Ingham County, crews are rebuilding a six-mile stretch
of I-96 between College and Meridian roads.

The Grand Ledge portion stretches six miles between the
westbound I-69 interchange and just beyond the Grand
River Road exit on I-96.

Unlike regular mainten-ance or repaving, the current pro-
jects are complete reconstructions. Crews have literally
stripped the roads down to the dirt to start over.

With regular maintenance, the new roads should last 40 to
50 years, MDOT spokeswoman Kari Arend said.
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The two projects combined cost nearly $63 million.

The Grand Ledge portion is funded through $40 million in
federal stimulus funds from the American Recovery and
Reinvestment Act of 2009.

"This is the biggest project I've ever worked on," Welch
said.

But it's not MDOT's first experiment in recycling, Welch
said.

"We've recycled old pavements for a number of years," he
said. "But what's new with this project is the cement treat-
ment."

On I-96: Pieces of recycled broken concrete from the re-
construction of I-96 near Grand Ledge come off a conveyor.
The Grand Ledge portion is funded through $40 million in
federal stimulus funds.

Though costs savings are one reason for reusing the old
materials, MDOT can't say exactly how much money is
saved by recycling, Arend said.

(Louise Knott Ahern / Lansing State Journal (Mich.), Octo-
ber 4, 2010 oto ASCE SmartBrief on Sustainability, October
4,2010)

(G- 4R -0

Active volcano drill project to reveal caldera
secrets

Volcanoes have shaped the world - and caused devastation
in their wake. In Southern Europe they are a constant
threat - the effects of a large eruption could destroy
buildings and infrastructure; engulf and incinerate
agriculture; and wipe out populations. Around Naples, the
remains of Pompeii and Herculaneum are a constant, grim
reminder of what the looming presence of Mount Vesuvius
could do to the city.

Vesuvius isn't the only threat in the area, however. Less
well known but even larger is a formation called Campi
Flegrei, a 13km-wide crater that sits on top of an active
magma chamber, whose name roughly translates as
‘burning fields’. The last eruption in Campi Flegrei was in
1538, but for the past 40 years the ground in the area has
been swelling - an ominous omen that another eruption
could be imminent.




Eruption of the caldera, which is near Naples, may be
imminent

The potential danger and the fact that little is known about
this kind of volcano, which is known as a caldera, has led to
plans to drill into Campi Flegrei to insert sensors that will
allow scientists to locate the magma chamber precisely and
find new data on the conditions around and inside it. But
the project is proving controversial - opponents fear that
the drilling could release heavy metals and other pollutants
to the surface, or could trigger seismic events or another
eruption.

Ask someone to draw a volcano and they’re likely to sketch
out the classic conical mountain with smoke and lava
coming out of the top. These eruptions can be cataclysmic
enough - Mount St Helens in the US in 1980, Eyjafjallajokull
in Iceland this year, and, indeed, Vesuvius in 79AD all
prove this. But caldera volcanoes have the potential to be
even worse.

Calderas are formed when a large volcanic eruption comple-
tely empties a magma chamber. The ground above col-
lapses, forming a ring-shaped fault line and a large, shallow
depression. But if volcanic activity continues, the centre of
the depression can be pushed upwards and eventually can
erupt again. When this happens, the results can make other
volcanoes look like firecrackers.

Campi Flegrei formed some 39,000 years ago; the explo-
sion that led to its creation sent ash as far as Moscow. The
last time a caldera of comparable size erupted was in 1816,
in Indonesia. It killed more than 70,000 people - more than
11,000 as a direct result of the eruption - and sent enough
ash into the atmosphere to cause a ‘volcanic winter’. There
was effectively no summer in the US and Europe, leading to
crop failure and livestock death in much of the Northern
Hemisphere.

The 'big daddy’ of volcanic calderas is at Yellowstone in the
US. Like Campi Flegrei it is still active and its last explosion,
640,000 years ago, sent 1,000km3 of rock and dust into
the atmosphere. The resulting climate change is believed to
have killed off all but a few thousand members of the
human race.

The stakes, clearly, are high. 'Although very rare, such su-
per-eruptions represent a serious threat to mankind,’ said
Guiseppe De Natale of the Italian Institute of Geophysics
and Vulcanology (INGV), who is leading the drilling project.
'However, small to moderate eruptions represent a major
risk as well, particularly in urban areas.” The area around
Campi Flegrei is highly urbanised, with Naples nearby and
many smaller towns and villages. Indeed, between 1982
and 1984 the ground was rising at a rate of 1m/yr, leading
to the temporary evacuation of 30,000 people from the
town of Pozzuoli, which lies above the centre of the caldera.
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The project plans to drill at Bagnoli, an area near Naples on
the eastern part of the caldera. De Natale hopes to pene-
trate down to 500m in a pilot phase, starting this month.
Next spring, the main hole is to be drilled, reaching down to
4km. Fibre-optic sensors will be placed inside the borehole,
measuring temperature and strain, and therefore giving
information on seismic activity and ground deformation.
These will have to withstand temperatures as high as
600°C. The team expects to hit supercritical fluids, but
should come nowhere near any magma - the main chamber
is believed to be 6,000-7,000km down.

"The role of deep drilling in this area is crucial,” De Natale
told the European Geosciences Union General Assembly in
May this year. It could give a fundamental, precise insight
into the substructure, the geometry and character of the
geothermal systems.’ It could also provide insight into the
composition and chemistry of the magma and how magma
and water interact.

The drill site is some way away from the magma chamber
because it will allow De Natale’s geologists to look at the
structure of the rock strata that make up the caldera.
Closer to the centre of the structure the strata have col-
lapsed and the picture would be confused. However, the re-
latively shallow level of the magma chamber is another fac-
tor that makes Campi Flegrei a good site for study.
Extrapolating the temperature profile down the borehole
will give a precise location for the magma.

Building sensors that can withstand such conditions is ex-
tremely challenging. Some of the most promising are made
from silicon carbide (SiC), which has semiconducting pro-
perties similar to those of elemental silicon, but is also very
resistant to many forms of radiation, including heat - while
silicon-based electronics work up to 175°C, SiC continues to
function above 600°C.

SiC sensors are the subject for a large EU-funded project
called SCEPTRE (silicon carbide for high-power and tem-
perature applications), aimed at developing electronic com-
ponents and sensors for space applications (particularly in
planetary exploration), pollution sensing and energy con-
version. One sub-project is looking at developing X-ray
spectroscopy sensors for use in missions to Europa and
Titan. If they can withstand that, then the conditions inside
a volcano should pose no problems.

Meanwhile, De Natale believes that the Campi Flegrei pro-
ject could also provide insights for geothermal energy. If
superheated fluids are present, he reasons, then there’s the
potential to install heat exchangers at depth to recover the
energy and use it to power generating turbines. Could the
risks of living near a caldera be balanced by the potential
for cheap, green power? It's a question that Neopolitans
could soon have to ask themselves.

in depth - Northern rock

Iceland, with its notoriously volcanic landscape, is also
housing a deep-drilling project with the aim of investigating
geothermal power. However, the Iceland Deep Drilling
Project hit a snag last summer, when it unexpectedly
encountered a molten magma chamber.

The project, based at Krafla, a 10km-wide caldera volcano
in the north of the island, aims to drill down 4.5km into the
volcano to investigate the conditions of supercritical fluids
trapped in the rock. The volcano already powers a 60MW
power station, which has been operating since 1977.

However, towards the end of June 2009, the drill encounte-
red molten rock at a depth of just 2.1km. The drill was
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Letting off steam: volcanoes such as Krafla in Iceland are
used to produce energy

stopped and studies into the situation are continuing, with
tests of the fluids at that depth and their characteristics.
The most recent flow tests, in July, showed that the well is
discharging 30kg/sec of dry, superheated steam, corre-
sponding to 30MW of electric power.

Geothermal drill encounters molten magma chamber in
Icelandic volcano

(Stuart Nathan / The Engineer, 4 October 2010)
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Student opens door to earthquake shelter

Kingston University student Younghwa Lee has designed a
novel door that could provide shelter for two people when
an earthquake strikes.

Initially, Lee’s door looks unremarkable but, in an
emergency, it can swivel horizontally on a central pivot a
little less than a metre above the ground. The bottom half
of it remains on the ground, anchoring it to the floor and
providing additional protection.

There is a small cabinet built into the door frame in which
Younghwa has housed a wind-up torch, sachets of drinking

water and medical supplies.
RKEKkK

hibikk)

The student, who came to Kingston from the South Korean
capital Seoul in 2009, said it should take only five seconds
to convert the door into a makeshift protective capsule.

Lee said: ‘Once an earthquake starts there are usually up to
15 seconds of relatively “safe” vertical vibrations before de-
structive horizontal vibrations start. The guidance for build-
ing occupants during an earthquake is to remain inside the
building and take shelter under a strong table. My door is
designed to be stronger and more stable than a table and -
as it isn't a flat surface - most debris will slide off it.

Lee believes her doors could be inexpensively incorporated
into many homes in Istanbul, a city that the US Geological
Survey estimates has a 70 per cent chance of being hit by
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an earthquake measuring 7.6 on the Richter scale before
2030, potentially killing as many as 150,000 people.

(The Engineer, 28 September 2010)
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Simulation system produces realistic movies of
earthquakes

A Princeton University-led research team has developed a
system that can produce realistic movies of earthquakes
based on complex computer simulations.

When an earthquake takes place, data from seismograms
measuring ground motion are collected by a worldwide net-
work of more than 1,800 seismographic stations operated
by members of the international Federation of Digital Sei-
smograph Networks. The earthquake’s location, depth and
intensity also are determined. The Princeton system, called
the ShakeMovie, will now collect these recordings automati-
cally using the internet.

The scientists will then input the recorded data into a com-
puter model that creates a virtual earthquake. The videos
will incorporate both real data and computer simulations
known as synthetic seismograms. These simulations fill the
gaps between the actual ground motion recorded at specific
locations in the region, providing a more complete view of
the earthquake.

The animations rely on software that produces numerical
simulations of seismic wave propagation in sedimentary ba-
sins. The software computes the motion of the Earth in
three dimensions based on the actual earthquake record-
ings, as well as what is known about the subsurface struc-
ture of the region.

After the 3D simulations are computed, the software pro-
gram plugs in data capturing surface motion, including dis-
placement, velocity and acceleration, and maps it onto the
topography of the region around the earthquake. The mo-
vies are then automatically published via the ShakeMovie
portal.

Earthquake movies will be available for download about
one-and-a-half hours after the occurrence of a quake of
magnitude 5.5 or greater.

(The Engineer, 23 September 2010)
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A specialist solution for motorways

Pile testing specialist Testconsult is using a new dynamic
load testing system on UK motorways.

Testconsult was recently contracted to verify the load bear-
ing capacity of working piles for the foundations of a vari-
able message sign on the M6 motorway.

Traffic management and safety considerations were of
paramount importance for the piling contractor when decid-
ing the most appropriate test method, given that the site is
on one of the busiest motorways in the UK.
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Options

"The piling contractor had two options, static load testing or
dynamic testing," says Testconsult pile testing department
head Iwan Jones.

A static load test would have required the construction of a
load frame with 40t of kentledge placed on top, and a test
duration of up to 24 hours for each pile.

Extended enclosures would also have been required for a
mobile crane. But this option was considered too dangerous
because of the amount of time the crane would have had to
be in position and the risk that a vehicle could collide with
it.

Instead, dynamic testing was chosen. Testconsult's 1t Sim-
bat midi-rig conducted each test in under half an hour,
keeping traffic exposure time to a minimum. The midi-rig
has been specifically designed for difficult locations and to
provide sufficient punch to test piles with loads up to
1,500kN and 600mm in diameter.

The rig is transported by trailer and can get into tight spots
under its own power. Track width can be reduced for nar-
row access and hard lifting points means the rig can be
craned into position where normal access is not available.

Two hour test

"Previously it would be almost impossible to test piles along
a motorway network such as the M6 without severe disrup-
tion," says Jones. "We can be in and out in a couple of
hours and road closures are not necessary for us to get the
rig into position.

"Proof testing of the foundations is the sensible option.
Conventional load testing would be difficult, and would pose
additional danger to motorway travellers.

While the midi-rig is designed for difficult access sites such
as this, it can also be used to test piles on conventional
sites, such as housing projects, retail developments or
bridge structures.

"We are now able to carry out dynamic testing without the
need for expensive free-fall cranes, transportation of drop
weights or tying up client's plant. We are totally self-
contained," says Jones.

Testconsult has also recently introduced a hand operated,
portable SIMBAT micro-rig for testing micro piles up to
100KN dynamic test load.

(AllBusiness, Wednesday, September 22, 2010)
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Femndapko WnAopeitn: 'Eva pvnueio TnG puong!

‘Eva onuavTikd nAeovekTNUa €xel n nepioxr Tou WnAopeitn,
€pooov n noAiteia, BéRaia, anogaciosl va oTnpi&sl Tov &-
VAAAGKTIKO TOUpPIOKO, NEpvVVTAG anod Ta guxoAdyla o€ npa-
Eeig.

To yewndpko Tou Wnhopsitn £€va anod Ta TEOOEPA yEwNApKa
TnG EAAGdAG kal evTaypévo OTO MNAYKOOWIO OiKTUO TNG
UNESCO, cival €va pvnueio TNG UONG, YE I0TOpia MoU eKTE-
iveTal og BABOG EKATOUNUPIWV XPOVWV.

AUTH Tn OoTIyHn ugioTavral 37 yewndpka otnv Eupwnn, 30
otnv Acia, eva To dikTuo TnG Bopeiag kal NOTIag APEPIKNG
BpiokeTal und diapopPPWan.

Ti akpIBWC OPWCE €ival €va yewnapko; Eival pia ouykekpiye-
VNG €KTAoNG neploxn ME nAouaia YEWAOYIKF KANPOVOUIA, HE
(popea diaxeipiong, o onoio¢ avantlooel dpAceiG NPOROANG
Kal npooTaciag Tou nepIBAAAOVTOG aAAd kal avanTuéng e-
VaAAaKTIKoU Toupiopou.

Ztnv nepioxn Tou Wnhopeitn BpiokovTtar 6Aa Ta neTpwparta
nou pnopsi kaveic va ouvavtnosl otnv KpATn, onfAaia onwg
auTtd Tou MeAidoviou Kal To S@evTovn ota Zwviava, Hikpa
Kal yeydAa @apdyyla kar aopaiwg d1apopec BE0EIG YE ano-
ABwparta. Ta nio naAid evronioTnkav oTo MnaAi - kanoiol
npwTtoyovol BaAdcoiol opyaviopoi - Kal XpovoAoyouvTai
nepinou 300 ekaTtoppUpla xpovia npiv. Ta nio npdo@arta
gival anoAiBoparta Zesipnviwv, Twv BaAacoiwv dnAadn ayes-
Aadwv nou Zoloav npiv and 7 ekatoppupia xpovia otnv
nepioxn Tng repyepng.

H AKOMM AvanTtu&iakn €ival o popag diaxeipiong rnou €xel
OUCTNOEl Wia emTponn JIaxeipiong oTnNV onoia CUUHETEXOUV
n A/von Aaowv kar nepiBadAiovrtog TnG Mepipepeiac KpAtng,
To Mouoeio duaikng IoTopiag, To NEEQTEE kai n Mn KuBep-
vnTikn Opyavwon «IvoTitouTo ZnnAaioAoyik®v Epsuvmvs,
onw¢ pag €Enyei o avTinpoedpog Tou Popea diaxeipiong Tou
YEWNAPKOU Kal UNEUBUVOC OTO YEWAOYIKO TUAMA Tou Mou-
osiou ®uoikng IoTopiag, k. XapdAaunog dacouldg. Mpoed-
pog TNG emiTponng €ival o JrHApXoG AVWYEIWV ZWKPATNG
Kepaloyiavvng.

To yewndapko, av kal undpxel €éva d1eBVEG diKTUO MoU TO EXEI
und TN OKEMNN TOU Kal apa €xel eyyunaon noioTnTag, n eAAnvi-
K vouoBeaia dev To npooTaTelsl, ONWG Kal Ta aAAa Tpia, To
AnoAIBwpevo 8acog TNG MUTIARVNG, Tov XeApd otnv Melo-
novvnoo kal Tov Biko - Awo otnv 'Hneipo nou ATav kai To
TEAEUTAIO MOU evTAXBNKE OTO JIKTUO KATA TNV €UpWNAiKM
ouvavTnon TV YEWNAPKWV MOU EYIVE TIC MPONYOUHEVEG
NUEPEG, ONWG onpeiwae pIAwvTag otnv KpnTikr) EniBempnon
0 K. daoouAdg.

FivovTal BAnaTa Npog auTthVv TNV KaTeuBuvon NAvTwg, Onwg
ToviCel o idlog, yia va anokTnoel VOuikR undoTacn kai va
otnpIxBei and Tnv MoAiTeia, evw yiveral peTa&l Twv TEOOdA-
PWV EVTAYHEVWV YEWNAPKWY Npoondabeia yia Tn dnuioupyia
£vOG €BVIKOU POPOUN YEWMNAPKWYV.

Kata kaipoug dlopyavwvovTtal dpdoei OTO YEWMNAPKO TOU
WnAopeitn, undapxel 1o Kévrpo MAnpo@dpnong ota Avwyeia
nivakideg e NANPoPopiec ge OAOUG Tou dRKOUG TG NEPIO-
XNG Kal oToug dUo vououg, PEBupvo kal HpdkAeio.
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MapaAAnAa, onwg onuei®vel o K. ®acgouAdag, unapxouv ndn
TEOOEpPA MOVONATIA KAl NpoypauuaTileTal n uAonoinon ne-
pPIOOOTEPWY, €EXOUV £kd0Bei MOAAG OXeTIKG (QUAAAGdIa Kai
0odnyog yia To yewndpko kal BERaia Asiroupyei n 10TooeAida
TOU YEWNAPKOU OTNV €AANVIKA Kal TNV ayyAikn yAwooa,
www.psiloritis-natural-park.gr

O Apopog Tng Muylag, Ao&apd - MTuxEC Bwoakou kal da-
payy! MAaTtaviov €ival ol NpoTeIvOPEVEG NelonopikeC d1adpo-
MEC, ol onoiec diaBETouv diapopPwUEVA PovondaTia PE on-
pavon kai unodopr acgaleiag yia Toug odoinopoug. O1 Oi-
adpopEG auTeG ansuBUvovTal TOOO OTOUG anAoUc ENIOKENTEG
nou avalntouv J1gE0d0UG anod Tnv KabnuepivoéTnTa TNG AOCTI-
KAG wNG Kal TV €naen Ye Tn pUaOn, 000 Kal O NEPIGAOTEPO
€I0IKEUPEVOUG Mou enBupolv va yvwpioouv and Kovtd Ta
(PUOIKA Kal YEWAOYIKA HUOTIKG Tou MNapkou.

STIC QUOIOAATPIKEG 0BIKEG diadpopég nepihapBavovTal: Ope-
IvOG MuAonoTapog (R3), Nida — Adcog PouBa (R4), NoOTIoG
WnAopsitng - Auapi (R5).

Tnv avaykn unooTtnpIENG Tou PUOIKOU NAPKOU Yid va anoTe-
Aéogl Oxnua avanTugng Tng eupUTEPNG NEPIOXNG HE EVAAAAK-
TIKEG MOPQEG TOUPICHOU, €00e unMoOWIvV TOoUu u@unoupyou
ToupiopoU, MNwpyou NIkNTIAdn o dfnuapxog Avwyeinv oTnv
npodoQaTn ENiOKEWN Tou aTo PEBupvo.

(Xapd BnAapd / AFTQNAS THX KPHTHS, 8 OkTwBpiou 2010)
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Hotel to be moved for tunnel

A 125-year-old hotel will soon be lifted from its base and
moved to a temporary location to facilitate excavation work
at the New Victoria Park Tunnel in Auckland, New Zealand.

The Birdcage, built in 1885 as the Rob Roy Hotel, will be
jacked up, put on concrete beams and moved 40 m up
Franklin Road. Upon completion of the work in about six
months time, the hotel will be moved back onto its original
site on top of the new tunnel.

E r

The 125-year-old Birdcage being jacked up ahead of its 40
m move to make way for the new Victoria Park Tunnel

Compared with the Birdcage’s hydraulics and teflon track,
builder Andrew Swanston’s 1900 relocation of the Christ-
church Catholic Pro-Cathedral (below) from Barbadoes
Street to Ferry Road over 100 metres away, using a skid-
ded road, was a major feat.

The 862 square metre building weighing about 250 tonnes
(stripped of its slate roof) was slid on joists laid over timber
sleepers after having been lifted and lowered onto the track
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using all the screw jacks that could be requisitioned in
Christchurch. Skids of kauri were bolted to the underside,
converting the church into what the 1903 Cyclopedia of
New Zealand described as ‘a kind of monster sleigh’. Lubri-
cated with a mixture of tallow and soap and hauled by
three traction engines, and with a prayer or two from
Bishop Grimes, the building was moved with ease.

A Pro-CarmEpmar 1= Momos.

(ICOMOS New Zealand News, 13 October 2010 kai Tunnels
& Tunnellinh International, September 2010)
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A concrete retort to the glass-and-steel cliché

Next-generation, ultra-thin "superliquid” concrete is
replacing the old steel-and-glass configuration for
buildings and other infrastructure. Used in the 0-14
residential tower in Dubai, the concrete is malleable,
breathable and sustainable.

Imagine a construction material that’s strong enough to
carry cars, but as thin as your baby finger. Picture some-
thing with enough plasticity to allow bridges to appear like
undulating wisps of smoke, and the cladding of apartment
towers to resemble cloaks of lace. For too long, steel-and-
glass buildings have monopolized our attention. Frankly,
I've had my fill of them. It's time to dream again in con-
crete.

Abandon, for a moment, the old-technology, heavy, thick
concrete that dominates and depresses our urban land-
scape: flat-slab residential towers, chunky bridges, over-
passes that are badly cracked and discoloured. Consider a
new brand of high-performance concrete that can make us
believe again in the poetry of architecture - that might
even make us fall in love with infrastructure and what
should be the thrill of city-building.

New York’s Reiser + Umemoto are at the vanguard of archi-
tects working in expressive concrete. The firm’s recently
completed O-14 residential tower in Dubai uses a superthin
concrete shell that allows for light, air and views to filter
through its lace-like fagcade, while providing the building’s
strength and structural integrity.

The tower, built by Dubai Contracting Company, stands 21
storeys high, without the need for columns or walls. Be-
sides its barrier-free interiors, the building allows for a
natural cooling “chimney effect” in the space, nearly a me-
tre deep, between the lacey shell and the main building
enclosure. The O-14 is sustainable and stunning. Our planet
needs a whole lot more of these.

Producing a lyrical building out of concrete wasn't R + U’s
first impulse. The pressure to create with glass and steel
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was great in Dubai, as it is in many other cities, despite the
brutal desert sun and the heat sink that glass buildings
naturally create.

“We encountered that in Dubai,” says Jesse Reiser, who has
led his highly experimental studio with partner Nanako
Umemoto since 1986, and is also an associate professor of
architecture at Princeton University. “Every building was a
frame building with a glass-curtain wall - that’s the stan-
dard - and then you put any kind of stylistic wrapper on it.
Our initial schemes for O-14 were heading that way and we
reached a crisis point and started working in another direc-
tion: What would work in that climate? We ended up with
something that was much more sustainable.”

In the end, a new-generation “superliquid” concrete was
specified by the architects because it can be poured very
thin, and is exceptionally malleable, while plasticizing
agents make it wonderfully fluid and free of imperfections.

Unlike the rigidity of concrete-slab towers, with one floor
poured in exactly the same way as the next, the 0-14 al-
lowed for a liberated, responsive form. If the client called
with a request, for instance, to enlarge a corner window on
a particular floor, the architects could work the new re-
quirement into the design, then contact the engineer with
the changes. The process was an iterative back-and-forth
between client, architect and engineers. The punched-out
aesthetic on the building’s cladding looks random but, in
fact, it's both logical and free-flowing.

And enchanting. Reiser + Umemoto’s design for China’s
Shenzhen Airport - which sadly has been left on the draw-
ing board - was a symphonic piece of concrete defined by
randomized, oblique openings in its roof and walls that
make steel-and-glass airports in cities from Toronto to
Bangkok seem relatively ho-hum. Their long-span concrete
airport - to be the first of its kind in China - would have
had light entering like shafts of sunshine cutting through
the canopy of a forest.

The architects had collaborated with form workers to de-
velop a system that would have allowed them to set an
ultrathin, quick-set concrete between sheets of easy-to-cut
Styrofoam rather than between expensive wooden forms.
The design was selected by the jury chair to win a recent
international competition for the airport, but there was dis-
sent among the jury members. The Shenzhen Airport Au-
thority, meanwhile, preferred a proposed steel structure by
Massimiliano Fuksas, competing architects from Rome. In
the end, fast, predictable and problem-free prevailed. What
a pity for innovation.

Still, Reiser + Umemoto are winning other important design
competitions. One of those is the Taipei Music Centre in
Taiwan. Scheduled to start construction this winter, it is
conceived as the world’s first pop-music centre with a cubic
hall of fame constructed of new-generation concrete.

Among the most fascinating new brands of concrete is Duc-
tal. Into the traditional concrete recipe - a mixture of sand,

cement and water - superplasticizers are introduced at the
nano scale, allowing for a thinner, more fluid concrete. Duc-
tal, innovated in France, was used to build the 2010 Olym-
pic cauldron at Whistler; and, before that, to create a series
of shell-like overhead canopies for the Shawnessy light-rail
transit station in Calgary.

The graceful Peace Bridge in Seoul, South Korea, has a
span of 130 metres, but the deck of its footbridge, con-
structed of Ductal, measures a mere three centimetres
thick. It's like a feather floating across the Han River, giving
us another reason to believe in the lightness of concrete
rather than dreading the way it so often brings a city down.

(Lisa Rochon / Globe and Mail (Toronto) Oct. 15, 2010 oTo
ASCE Smartbrief, October 19, 2010)
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Kupialng A. MimIAakng

To BIBAIo kaAlnTel éva onuavTikod
KEVO TNG EAANVIKNAG EMIOTNUOVIKNG KAl
TEXVIKNG BIBAIOYpapiag oTnv Kpioiun MepIOXn TNG OEIOHIKNG
MNXAVIKAG Kdl TOU aVTIOEIOHIKOU OXedIaopoU TEXVIKWV £p-
ywv. AneguBuvetal kupiwg oToug MoAimikolg Mnxavikoug,
ONWCG €MioNG Kal OTOUC OEIOHOAOYOUG, YEWAOYOUC Kal YEW-
@uaikolg. O aToxog Tou eival diITTog: diAodogei va dwoel
OTOUG HNXavikoug Kal Toug AoinoUg eNICTRAHOVEG TIG Bewpn-
TIKEG BAOEIG KATAVONONG TNG (PUONG TOU OEIOHIKOU Kpada-
opoU kal TNG SUVAMIKNG CUMMEPIPOPAG TwV £dapwyv, ava-
nNTUOOOVTAG TAUTOXPOVA TIG MAEOV OUYXPOVEG HEBODOUG TNG
OEIOUIKAG CUMMEPIPOPAC TWV €3aPWV Kal Tou OCEIoHIKOU
(opTiou oXedIAopPOU TwV KATAOKEUWV. MpokeiTal dnAadn yia
€va oUyypaupa mnou ansuBUveTal TOOO OTOV enayyeAparia
peAeTnTR MoAITikd Mnxavikod, 000 KAl 0TOUG MponTuXIakoug
Kal PETAnTUXIakoug @oITNTEC nou B£Aouv va acxoAnBolv
NEPIOOOTEPO HE TN OEIOMIKN WNXAVIKA KAl TIG AVTIOEIOHIKEG
KATAoKeUEG. Ta B€uaTta nou npayuaTeUeTal gival Ta €ENG:

APXEG TNG OsICPOAOYiag Kal TNG TEXVIKAG OsiooAoyiag.

Meplypa®n TnG 1I0XUPRG €dAPIKNG OEIOHIKNG TAAAVTWONG.

SelopIKA enikivouvoTnTa.

Oewpia TwV EAACTIKWV - OEIOHIKOV KUPATWV.

OewpNTIKA KAl AEIpaparikn €da@oduvayikn.

AUvapikn avtoxn auuwd®V Kal apyIAIK®V €3apwyV.

PsuogTonoinon edagwv: Otswpia, HEBOdOI €KTIPNONG Kal

anoTponng.

e Enippon Twv TONK®V £3a®IK®V ouvONK®OV OTnV gvioxuon
TOU osiodikoU kpadaopou: Oswpia kal péBodol eKTiUNONG.

e KavovioTikég diaTagelc.

e SYXOANIAOUOG XAPAKTNPIOTIKWV NApAadelyPHATWwV dacTOXIMV

YEWTEXVIKOU TUMOU O NPOCQATOUG CEICUOUG anod Tnv EA-

Aada kal 6Ao Tov KOGWO.

MpoAoyog

H YEWTEXVIKN CEICUIKN PNXAVIKA avanTUXOnKe TIG TEAEUTAIEG
deKasTIEC WC £vag 131aiTEPOG KAAJOC TNG OEICHIKAG MNXavi-
KAG. To évauoua ATav €vag wpIPog Kal EUTUXNG ouvduaouog
TEXVOAOYIKAG Kal E€MICTNHOVIKAG Mpoodou agevog, Kal ou-
OTNHATIK®OV NapaTtnpnoswv Kal Kataypa@wv a@eTEPOU, ano
MIa og1pd PEYAAWV Kal KATAOTPOPIK®V OEICK®Y, OMnou ava-
deixBnke nepiTpava o pOAOC TwV €3aPIKWV CUVONK®WV Kal n
181aiTEpa NOAUMAOKN CUMMEPIPOPE TOU £3APOUG, NMOU OE ap-
KETEG NEPINTWOEIG POPTIONG dev Holadel PHe kaveéva AANo Te-
XvnTd UAIKO. TEToloI ogIopoi ATav ol ogiopoi aTo Anchorage
otnv AAaocka kai otn Niigata otnv Ianwvia Tn dekasgTia Tou
1960, kai otnv MoAn Tou MeEikoU dUo deKaETieC apyoTepa,
yla va akoAouBrijoouv noAAoi aAAol, €&icou eviIaMEPOVTEG
Kal ONUAVTIKOI OEIOPOI YIa TN YEWTEXVIKN CEIOHIKN WNXavikn
Kal ox! Hovo. MapdaAAnAa, n KATAOKEUN NUPNVIK®V avTidpa-
oTNPWV KABWG Kal N €KMETAAAEUON KAl PETAPOPA NETPEAQi-
KWV KOITAOPATWV OTNV avolkTr 6dAacoa, f o 181aitepa oel-
opoyeveg nepiBaidov, onwg eivar n AAdoka, og ouvdudouo
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ME TNV EKPNKTIKNA OIKIOTIKI avanTuén oe naykoopia KAipaka,
Kdl Tn ouvakoAouBn avaykn OIKIOTIKAG EKUETAAAEUONG NEPI-
OXWV OFE OSIOUOYEVEG MEPIBAAAOV KAl PETPIEG £BAPIKEC OUV-
Onkec, OAa autd pali npokAAsocav Mid ONPAVTIKOTATN Kdal
auToOvVoun avanTu&n TNG YEWTEXVIKAG OEIGHIKAGC MNXAVIKAG, N
onoia onuepa PBpiokeTal NAéov o€ wPIYN @Acn. AnNopévouv
B€Rala akoun NoAAG va yivouv. YNdpxouv MOAAEG eKKPEWO-
TNTEC KAl MOAAG ONPAvTIKA avanavinTa €pwTAUATa, onoTe
oiyoupa Ta npooexn xpovia avapeverar akdun HEYAAUTEPN
npoodoc os NoAAOUG Kal onuavTikoug Toueic. To ava Xeipag
BiBAio @IA0dOEEI va kaAlwel éva onuavTikd KeVO aTnV €AAN-
vIKn BIBAloypagia kal va anoTeA£oel 0dnyo Kal avagopd yia
To HEANOV, TOOO OTnV eknaideuon kal Tnv €peuva, 600 Kai
oTNV KadnUePIVA NPakTIKA KUPIWG TOu MOAITIKOU Wnxavikou,
aAAd Kal Tou YeEwAOYOU, TOU TEXVIKOU OEICHOAOYOU Kal Tou
YEWQUOIKOU.

To BIBAI0 kaAUnTel €va PeyAAO PEPOG TOU AVTIKEIMEVOU TNG
YEWTEXVIKNAG OEIOUIKNG HMNXAVIKNG. AlanpaypateUeTal Katd
KUplo Adyo Ta Bfupata nou agopolv TNV £dapoduvaikn,
TNV 1oXupn €daikr Kivnon, TNV €nippor Twv ToniK®V €da-
PIKOV OUVONK®V KAl TNV €KTiUNon Tou osiopoU oxediaouou
TEXVIKOV €pywV. ENeidr OPWG Ta GUYKEKPIPNEVA AVTIKEIPEVA
anaiTouv pia SIENIGTNUOVIKR Npocgyyion, To BiBAio Eskiva pe
Mia ouvonTIKr MEV aAAd oUCTNUATIKA Napouaciacn, oTa nAai-
ola NAvToTE TWV eVAIAPEPOVTWV TOU MOAITIKOU WNXavikou,
TNG OgIoHoAOYiag kal TNG TEXVIKNG ogiopoAoyiag. Ta unodAoi-
na B£uaTta TNG YEWTEXVIKAG OEIOHIKAG MNXAVIKAG Mou ava-
(epovTal arn duvapikn aAAnAenidpaon €dd@oug, Bepeliw-
OEWV, Kal KATAOKEU®V, ONWE €NionG Kal OTOV AVTIOEIONIKO
OoXedIAOHO BEPENIWOEWY KAl AOINWV YEWTEXVIKOV £pywv, Ba
napouaciacBolv og €NOPEVO NdvNua.

To BiIBAio ansuBUveTal 0 QOITATEC TwV TEAEUTAiwV £Eapn-
VWV Tou nponTuxiakoU KUKAOU onoudwv Twv MoAITIKOV
Mnxavik@wv, og PJeTanTuxiakoUg PpoITNTEG NOAITIKOUG PnNXavi-
KOUG, YEWAOYOUG Kal OSICUOAOYOUG, Kal PUOIKA OE €nayyeA-
HaTieg NoAITIKOUG HNXavikoug, OsiooAOYouG, YEWAOYoUG Kal
YEWQUOIKOUG. AnaiTei ot HIKPOTEPO N HeyaAuTepo Babuo,
YVWOEIC £da@OPNXAVIKAG, OUVAMIKAG TWV KATAOKEU®V Kdal
Bewpiag eAaocTodUVAMIKAG, KABWG Kal Ot WIKPOTEPO Baduo
YVWOoEeIC and AAAeg €101KOTNTEG, ONWG €ival N PUOIKA, N OEl-
opoAoyia, n yewAoyia, n udpaulikn Kal QUOIKA Ta pabnua-
TIKG KAl N YEVIKA MNXAVIKA Kar duvapikn. 'Onou kpiverai
anapaitnTo, opichéva anod TA NApAnAavw avTIKEIMeEva ava-
nTUooovTal €V ouVTOdia, KATl mou eni napadsiypari 1oxuel
OTO KEPAAaIo nou napoucialetal n Bewpia TWV EAACTIKOV
KUMATWV.

H napouciaon Twv Bepdtwyv nou dianpayuaTteleral To BiBAio
opyavwbnke o eNTa KePAAaia. To NPWTO KEPAAAIO NAPOU-
aialovTtal kal avaAlovTal XapakTnpIoTIKEG BAGBEC kal aoTo-
Xiec ano d1apopoug NPOCPATOUC Kal NAAdIOTEPOUC OEIoHOUG.
STOXOC TOU KEPaAdiou €ival n silcaywyn oTnv NoAUNAOKOTN-
Ta TWV QAIVOPEVWYV MOU anapTifouv Tn YEWTEXVIKN TEIOHIKN
unxavikn kai n avadsiEn tou kaboploTikoU poAou Tou £3a-
@ouc. EpwTApaTa nou TiBevtal oTo Ke@AAalo auTd napou-
o1agovTal kai avaAuovTal Ji1eE0dIKA OTA €NOPEVA KEPAAAiA.
To 0eUTePO KEPAAQIO €ival Wia YEVIKN €l0aywyr OTn OEIoWo-
Aoyia kai oTIG NapApETPOUG Nou NEPIYPAPOUV T YEVEDSNH TWV
OSION®V, KaBWg Kal TIC MEBOdoUC kal Ta Opyava nou pe-
TpoUV TNV &vTacon, Tn o@odpOTNTA KAl TA XAPAKTNPIOTIKA
TOUG. 57O TpiTO KEPAAaio napouaialovTal Bacika B€uarta TG
TEXVIKNG OcIopoAoyiag, Onwg €ivalr n Quoikni Tng 10XUpPNG
£da@Ikng Kivnong, Ta opyava PETPNONG TNG €5aPIKNG TaAd-
VTWONG, Ta EAAOTIKA (pAoHATa andkpiong, ol OXECEIG EKTIHN-
ong TNG €da@Ikng TAAGvTwong, Kal Yevikd oAa Ta B£uaTta
nou €ivai Xpnoiga oTnv eKTiuNaon TNG I0XUpnG €da®Ikng oel-
OMIKAG Kivnong anod Tn okomid Tou pnxavikou. To TETapTo
KEPAAAI0 agyoAeital pe To onoudaio nNPOBANUA TNG OEICHI-
KAG enikivduvoTNTag Kal TNV nibavoTikr €KTiynon Tou Ocl-
opoU oxediaopou. ‘'OAa auTd Ta Béuara avanTtuooovTal divo-
VTAG OUYKEKPIYEVA napadeiyparta Kal €papuoyeg and Tov
EAAGOIKO XWPO. ZTO MEPNTO KePAAAIO mou akoAoubei na-
pouaialovTal ol BaoIKEC apXEG TNG Bewpiag TwV eAACTIK®V
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KUMATWV, HE EUgpacn oTIG EQAPUOYEG Toug aTnv edagoduva-
MIKH Kal T 31ad00n TwV CEICHIK®V KUPATWV OTO £3A®OG.

'EXovTag Aoinov anokThoel TIC anapaiTnTeG npoanaiToUHEVEG
YVWoeIg, oTta endpeva dUo KepaAlaia napoucialovral Ta Ka-
TeEoxNV B€uaTa nou evdia@épouv To napov BiBAio, Ta onoia
gival oTo pev €kTo KePAAaio n eda@oduvapikn, oto ds £Bd0-
MO Kal TeEAeUTaio KePAAAIO N OewPNTIKN KAl NPAKTIKA EKTi-
gNon TNG 10XUPAG €3aIKNG OEIOUIKAG TAAGVTWONG KAl Tou
ocIoNIKoU @opTiou oXedlaopoU Twv naong QUOEwe KaTda-
OKEUWV MOAITIKOU pnxavikou. To kepdAaio Tng edagpoduva-
MIKAG SianpaypaTteleTal Béuata BewpnTIKAG KAl NEIPANATIKAG
€dapoduvapikng, onou avaAuovTal JieEodIkd ol JUVAMIKEG
1010TNTEG TWV €daPV KABWG Kal Ta Buarta Tng dUVAMIKAG
avToxng wabupwv Kal CUVEKTIKWOV £0a®wV, UE EUPAcn aTnv
neplypagn kail TiG HeBOdOUG EKTINNONG TNG PEUCTONOINGNG.
TeAog, To €BOoOMO Kal TeAeuTaio KePAAalo avapepeTal diego-
OIKG OTnNV €MIppor TwV TOMIKWV £da®Iik®wv ouvenkwv. Ma-
pouaidlovtal ol NAEov JOKIPEG BEWPNTIKEG KAl MEIPAPATIKEG
MEBODOI EKTIPNONG TNG avapevouevng €dagIikng evioxuaong,
didovTal Ouykekpipeva napadeiypata, evw napoucidfovral
kal a€lohoyoUvTal oI OXETIKEC dIATAEEIC TWV €V I0XU aVTIOEI-
OHIKQWV KAVOVIOU®V, CUMNEPIAaPBavopevwv Tou Eupwkwdi-
ka 8, Tou EAK 2000 kai Tou IBC2000, nou IoxUel oTic HIMA.
MapouaoialovTal €niong kKal NPOTACEIG TOU Ouyypa®éa Kai
TWV CUVEPYAT®WV TOU Yia TN BEATIWON TwV OXETIKWV dIaTa-
Eewv Tou EC8 ka1 Tou EAK2000.

(Exd00¢€Ig ZHTH, ZenTeuBpiog 2010)
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HAEKTPONIKA
NMEPIOAIKA

= ISSMGE Bulletin

Volume 4, Issve 3
September 2010

wWww.issmge.or

KukAo@opnoe To Bulletin Vol. 4, Issue 3, September 2010
TnG International Society for Soil Mechanics and Geotech-
nical Engineering.

(G2 4R -0

@ International Society for Rock Mechanics
ISRM

[

http://www.isrm.net/adm/newsletter/ver html.ph
?id newsletter=56&ver=1

KukAho@opnoe To TeUxoc No. 11 - ZenTéuBpiog 2010 Tou
Newsletter Tng International Society for Rock Mechanics.

O3 D

vgen_mm

www.geoengineer.org

KukAogpopnoav Ta Teuxn #69 kal #70 Tou Newsletter Tou
Geoengineer.org (ZenTéuBpio¢ kal OkTwRpiog 2010) pe
NOAAEC XPAOIMEG NANPOPOPIEC yia OAa Ta BEpara TN yew-
TEXVIKNG PNXAVIKNG. YnevBupileTar 0T To Newsletter ekdide-
Tal and Tov ouvadeA@o Kai YEAOG TNG EEEEMM AnuATtpn Z&k-
KO (secretariat@geoengineer.org).

3 D
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INTERNATIONAL TUNNELLING AND
UNDERGROUND SPACE ASSOCIATION
ita@news n°36

http://www.ita-

index.php?id

KukAho@opnoe To Teuxog No. 36 - SenTéufpiog 2010 Twv
ita@news Tng International Tunnelling Association.

3
WORLD ROAD !
@ MONDILE " Exchange knowledge and teck
A DELAROUTE on roads and road transporta
- s

 WORIDROAD
MONDIAL

= L““"'}“w- ~ ~-NEWSLETTER OF THE PIARC NATIONAL COMMITTEES
— Sepember 2010 e B
http://www.piarc.org/library/aipcr/8/3114,Newslet
ter22 EN.pdf

KukAogpopnoe To Teuxog No. 37 (OktwBpiog 2010) Tou
Newsletter Tng World Road Association (PIARC) kal 1o TeU-
X0G No. 22 (ZenTtepPplog 2010) Tou Newsletter Twv PIARC
National Committees.

(G2 4R -0

ITACET

Foundation

'.Fou ndation for Education and Training on
Tunnelling and Underground Space Use

http://foundation.itacet.org/Newsletter/04 2010/n
ewsletter 4 2010.php

KukAo@opnoe To Teuxog No. 4 (OkTwBpiog 2010) Tou ITA-
CET Foundation.
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EEEErM

Topéag FrEWTEXVIKAG TnA. 210.7723434

ZXOAH MNOAITIKQN MHXANIKQN Tor. 210.7723428

EONIKOY METZOBIOY NOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,
MoAuTtexveioUnoAn Zwypagpou geotech@central.ntua.gr

15780 ZQrPA®OY IotooeAida www.hssmge.org (und KaTaokeun)

«TA NEA THX EEEEMM» Ekd0TNnG: XproTog Toatoavipog, TnA. 210.6929484, ToT. 210.6928137, nA-31. pangaea@otenet.gr

«TA NEA THX EEEEMM>» «avapT®vTal» Kal oTnv 1I0ToogAida www.hssmge.gr
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