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KalovvTal ta péAn tnG EAANVIKAG EmoTnuovikng Etaipeiag EdSa-
POUNXAVIKAG Kal TewTeXVIKNG MNXaVIKAG va TTPOCEABoLY OTNn
Fevikn TuvEAeLON TTOL BA Yivel TNV AeLTéEPa 26 MapTiov 2012 kal
wpa 7.00 p.u. oTnv AiBovoa EkdnAwoewy TNG IXOANG MOAITIKGOV
Mnxavikav E.M.M. oTnv MoALTEXVEIOLTTOAN ZWYPAPOU.

Ye TTEQITITCOON TTOL Sev ETTELXON N ATTAITOLUEVN ATTAPETIA, N Fevi-
K IuvéAevon Ba yivel TNV AevTépa 16 AtrpiAiov 2012 oTov ibio
XWPO KAl XPOVO, £’ OCOV LTTAPEEI ATTAPTIA e CLUUETOXN TOL Y4
TV HEAQV TTOL EXOLV EKTTANPWOEl TIC OIKOVOUIKEG TOLG LTTO-
XPEWOTEIC (uExE! kal To 2010) TTpog TNV EEEETM.

Ye TIEQITITCOON TTOL Sev €TMITELXON TTAAI ATTAPETIA, N MeVIKr) ZLVEAEL-
on 8a yivel TNV 81 Mdiov, nuépa Tpitn kai epa 7.00 Y.y. otov isio
XWEO, OCASATIOTE OIKOVOUIKWE WG AVW EVAUEQA PEAN KAl AV €i-
val TTAPOVTa.

Ta Béuata TG NUEPNOIac SiIaTaéng civai :

1. ATTOAOYIOUOC TTETTRAYMEVWY TNG EKTEAEOTIKAG EMITOOTIAG attd
TNV TEAELTAIA TevIKr) ZLVEAELON TNG 21ns AgkepPpiov 2010 pEXP!

onuEPa.
2. OIKOVOWIKOG ATTOAOYIOUOC TV eTcv 2010 kai 2011.
3. ExkBeon E€eAeykTiKNG EMITOOTIAG

4. 'EyKpION aTTOAQYIOUOU TIETTPAYMEVYV KAl OIKOVOUIK®V aTTO-
AOYIOUGV Kal arraAAayr TNG EKTeAeOTIKAG  EmTPOTIAG Q1o
KGO eLOLVN.

5. AIGPOPEC AVAKOIVOOEIG.

6. Ex\oyn véag EkTeAeOTIKAG EMITPOTIAG KaI EEEAEYKTIKNG ETTITOO-
TNG.



MEPIEXOMENA

Mpooexeic EkdnAwoswv MewTeXvikoU EvdiapEpovTog  aTnv

EAANGOa

MNepIARWEIG NPooPAaTwy d10aKTOPIKWV d1IaTpIBwV EAAN-

VIK®V MoAuTexveiwv Kal MOAUTEXVIKOV ZXOA®V

- M. ®opTodkng «Algpelivnon TNG oTaTikAG aAAnAeni-
dpaoncg Tou nepiBailovrog £dapouc/Bpaxou Kail TNG
TEAIKNG €ngvduong onpayywv»

ApBpa
- H. Saroglou and G. Tsiambaos “A modified Hoek -

Brown Failure Criterion for the Anisotropic Intact
Rock”

- NikoAaoc AuBpalng “Adia@aveia kal anwAgieg anod
oeigpouG»

Aiakpioeig EAAfvov MewTeXVikwv EmoTnuovwv

- Avayopeuon KabnyntoU NikoAdou ApBpdaln wg Emii-
pou AidakTopog Tou MavenioTnuiou ABnvov

- O XapdaAapnog =apodyiou otn IAEG RICHARD
WOLTERS PRIZE 2012 nominee list

Bpapeia yia M'ewTexvikoUlg Mnyavikoug

- 2012 Shamsher Prakash Research Award

- 2012 Shamsher Prakash Annual Prize for Excellence
in the Practice of Geotechnical Engineering

Avaokonnon FewTeXVIKOV EKOINA®oewV — AlaAEEEIg

- AnuATpnc KoAupnag «KaTtaoraTikoi Nopol, Avay-
kaidTnTa kai Xpnoigornta»

- MixaAng Kappaddag «Mpooparteg EEEAIEeIG oTOV ZXE-
d1aopd OJIKWV Znpayywv»

- Giorgio Giacchetti «The flexible structural facing for
the rockfall protection and slope stability — Design
approach and new calculation concepts»

- >Tépavog TodToog «Alaxeipion TnG aBeBaldTntag omn
lewTexVIKN Mnxavikni — O poAog Tng Evopyavng MNa-
pakoAoUBnong kal Twv MeTpRoswvs

- Marco Vicari «Road Mesh - The use of double twist
steel wire mesh as a reinforcement for asphalt pave-
ments»

MNpooexeic MewTeXVIKEG EKONAMOEIG:

- 52nd Rankine Lecture

- 3rd Geotechnical Instrumentation and Monitoring
Conference and Workshop

- 13th ASCE Aero-space Division Conference “Engineer-
ing for Extreme Environments”

- Tunnel & Underground Construction Russia & CIS
Summit 2012

- Second International Conference on “Performance-
Based Design in Earthquake Geotechnical
Engineering”

- 4™ Traditional International Colloquium on Geome-
chanics and Geophysics

- 2nd Annual Underground Infrastructure and Deep
Foundations Qatar

- V™ International Geomechanics Conference

- IS-Shanghai 2012- International Symposium on
Coastal Engineering Geology

- The 4th International Conference on Problematic
Soils

- Geotechnics 2012 - Constructions, Technologies and
Risk

- 2nd International Symposium on Constitutive

Modeling of Geomaterials: Advances and New
Applications (IS-Model 2012)

- 37th Annual Conference on Deep Foundations

- GEOMAT2012-KL Second International Conference
on Geotechnique, Construction Materials and
Environment

- Geosynthetics 2013: Water & Energy Challenges
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5th International Symposium on Geotechnical
Engineering, Disaster Prevention and Reduction,
and Environmentally Sustainable Development

International Symposium on Design and Practice of
Geosynthetic-Reinforced Soil Structures

ARMS 8 - ISRM Regional Symposium 8th ISRM Rock
Mechanics Symposium

EvdlapépovTa MNewTtexvika Néa

Néa p€Bodog unnéng nacodAou

Bong! Big Ben becoming leaning tower of London,
say engineers

German town divided over fate over listing tower

German tower leans 5.19 degrees; Tower of Pisa,
3.9 degrees

Unmapped motorway tunnel penetrated by drill

Ivanovo Reservoir Dam Collapse Floods Bisser,
Bulgaria

Okayama subsea collapse at Mizushima Refinery
Cracks near super tower prove unsettling

Bpaxog éneoe g€ Aew@opeio Nou Aiyo vwpiTepa HETE-
(pepe NabnTeg oTnv evdoxwpa Twv Xaviwv

EvdlapépovTa - Seigpoi

Virtual tour of 2011 seismic activity along the
infamous Ring of Fire

Tsunami
MNoéoo enikivduvn yia geiopoug eival n AdpIaTiki;
Quake warning system for West Coast nears reality

Technique could mitigate potential liquefaction
caused by quakes

Earthquake simulator to be constructed at UA
Laboratory will be one of a kind in the Southeast

'Invisibility cloak' could hide buildings from earth-
quakes

Evdei€eic npoo®aTng yEWAOYIKAG 3pacTnpIoTNTAg
€vTONioTNKAV OTN ZEARVN

O 'HpaioTog Eunva We npoypauua

Apepikn kal Eupaoia 8a cuvavtnBoulv §ava aTo
HEAAOV

EvdiapepovTa - MepiBaAAiov

MavenioTrpio KaTaokeudalel «nNpaacivn» opoPn wg
OUAAEKTN vepoU!

Dust busters

AvaBoAn Tng Enoxng Twv MayeTovwy, n BeTIKNA
NAEUPA TNG KAINATIKAG aAAayng

Lake Kivu gas: Turning an explosion risk into a
power source

MpoioTopikd GUTO aveilel petd and 32.000 xpovia
oTnV Katawuén

EvdlapepovTta - Aoina

Radar used in stealth bombers could find potential
sinkholes in local streets

«AMNOKAEIOTIKA OEANVIAKO» NETPWHA BPEBNKE TEAIKA
kai otn 'n

Ti ox€on €xouv Ta apxaia aTTika ayyeia pe Ta diaoTn-
ponAoia;

Materials scientists are experimenting with the possi-
bility of creating self-healing concrete using biomi-
neralisation

Bpaxog ornv MéAAa aAAalel oxnua, peyebog kal Xpw-
palll
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NMPOZEXEIZ
EKAHAQZEIZ
FEQTEXNIKOY
ENAIAGEPONTO2
2THN EAAAAA

MAPTIOZ

Mépntn 01 OEXSAAONIKH

Alopyavwon: EEEEMM

«Reinforced Pavements»

VICARI Marco - MoAImikog Mnxavikog, International Techni-
cal Manager, Officine Maccaferri S.p.a.

AeuTeépa 5
Alopyavwon: EEEEMM

«Seismic response of historic monumental buildings
in Turkey for different soil conditions»

OZTURK Baki — Ap. MoAImikdg Mnxavikdg, Associate Profes-
sor of Civil Engineering, Nigde University, Cappadocia, Tur-
key

AeguTépa 12

Alopyavwon: EEEEMM

«H EuoTdOsia ducikwv Mpavedv kal OpUuyHATWV OE
ITIppEG Apyidoug»

MMEAOKAZ l'ewpylog — Ap. MoAITIkog Mnxavikog, KEME AEH

NéunTtn 22 + Napaokeun 23

Alopyavwon: EAAHNIKH EMITPOMH SHPAITQN KAI YMO-
FEIQN EPIFQN (EEXYE)

International Symposium "Practices and trends for
financing tunnels and underground works"

TeTapTn 26 AOHNA
Alopyavwon: EEEEMM
SALZMANN Hannes, GEOBRUGG

MNéunTn 27 ©EZSAAONIKH
Alopyavwon: EEEEMM
SALZMANN Hannes, GEOBRUGG

ANMPIAIOZ

AsguTépa 23

Alopyavwon: EEEEMM

«H napapévouocda avroxn CUVEKTIK®OV £3a@V»

TIKA ©=0dwpa - Ap. MoAITikog Mnxavikdg, KabnynTtpia To-
MEa MewTeXVIKAG Mnxaviknig TuApaTog MoAITIKOV MNXavik®v
MoAuUTEXVIKNG ZX0ANG ApioToTeAeiou MavenioTnpiou Oegooa-
Aovikng

MAIOZz

TpiTn 8
FENIKH ZYNEAEYZH - APXAIPEZIEZ

TerdpTtn 23

Alopyavwon: EEEEMM

«AVTIHETONION OAiCONONG O& AUTOKIVNTOSpOpO UNO
KukAoopia: enixwpa E6 Eyvartiag odoU oTnv nepioxn
rpepevov»

SAKOYMMENTA EAévn — NoAITIKOg Mnxavikog, M.Sc, Tunua
MeheTdv TN EFNATIA OAOS A.E.

IOYNIOZ

AsuTépa 11

Alopyavwon: EEEEMM

«AUCXEPEIEG OTNV AVTIHET®ONION CUVOETWV npoBAnua-
TWV TNG YEWMTEXVIKNG CEICHIKNG HNXAVIKAG HE Tov EC8>»
WAPPOIMOYAOZ Mpddpopog — Ap. MOAITIKOC Mnxavikog, A-
vanAnpwTng KaénynTtng oto TURKa Mnxavikov Agponopikwyv
EykaTaotaoswv (MoATIKOV Mnxavikwv) SXoAnc Ikapwv
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NMNEPINHWEIZ
NMPOZOATQN
AIAAKTOPIKQN
AIATPIBQN
EAAHNIKQN
NMOAYTEXNEIQN KAI
NMOAYTEXNIKQN
2XOAQN

AIEPEYNHZH THZ ZTATIKHZ AAAHAENIAPAZHZz
TOY NEPIBAAAONTOZ EAA®OYZ/BPAXOY KAI
THZ TEAIKHZ ENMENAYZHZ ZHPAITQN

Nérpog PopToakng
EBvikO MeToOBIo MoAuTexveio
SXOAR MOAITIK®OV Mnxavikov

EniBAénwv: KadnyntAg MixaAng Kappadag

H d1dakTopikn diaTpiBr npayuateleTal Tn MEAETN TNG OTaATI-
KNG aAAnAenidpaong TnG TEAIKNG €NEVOUONG ONPAYYWV HE TO
nepIBAANOV YEWUAIKO Kal MO CUYKEKPIYEVA TN QOPTICN MOoU
eniBaiAel To nepiBaAlov yewuAikd oTnv TeAIkn engvduan. Ol
HEBOdOI nou diaTiBevTal oTn BIBAIoypagia uloBeTolv, ouvn-
Bwg, anAonoinTikéG NApadoxeg yia TNV EKTIHNGN TWV QOPTI-
WV, diXw¢ va AauBAavouv enapkmc unown To UNXavioho Tou
(AIVOUEVOU Kal OUVEN®WG va odnyoUv o HeydAn diacnopd
NPOTEIVOUEVWV TIH®V. TNV NPA&n, opwe, uloBeTolvTal OTIG
MEAETEG TEAIKNG enévduong onpdyywyv, odnywvTag kat’ ené-
KTAon O£ NPOTEIVOUEVEG DIATOMEG, Ol OMOIEC O MOAAEG MepPI-
NTWOoeEIG dev napoucidlouv opBoAOYIKN) OUCYXETION ME TIG
YEWTEXVIKEG CUVONKEC oxediagpoU. EnNpooBeTw, EAAXIOTEG
npotaceic undpxouv oTn BiRAloypagia, 6cov agopd aOTo
pOANO TNC APEONG UMOCTAPIENG KATA TNV TEXVIKA JlApKeIa
C{wNG Tou €pyou, OTN HOP®R TNG KATAVOMUNG TWV (POPTIWV,
aAA@ kal oTo guvunoAoylopd TNG XPovika €€apTnueévng ou-
HNEPIPOPAG Tou NEPIBAANOVTOG YEWUAIKOU. TEAOG, Mia €ni-
nA€ov 101QITEPOTNTA TNG TEAIKNG €ngvduang, €ival n au&nuée-
vn HETABANTOTNTA TWV QOPTIWV NMOU KAAEiTAl va napaldapel,
n onoia, KUPIWG, NPoEPXETal anod Tnv aBeBaidoTnTa TwWV na-
PANETPWV TOU NEPIBAANOVTOG YEWUAIKOU.

ZKkonog TngG JI8aKTopIKAG diaTpIBng €ival n digpelivnon Tng
@OpTIONG TNG TEAIKNAG €NevdUOnG akoAouBwvTag Tn diadpoun
TWV QopTiwv, and Tn d31adikacia TnG €KOKAPNG KAl AUEONG
UNoOTNPIENG MEXPI TO MEPAG TNG TEXVIKNG diapkelag {wnG Tou
€PYou. MEOWw avaAuTIK@V Kal apiBunTIKOV MNPOCEYYICEWV
npoteivovral peBodoAoyisg yia TRV EKTIiPNON TNG TIMAG Kal
TNG KATAVOMNG TWV POPTIwV 0 KABE 0TAdI0 TNG KATAOKEUNG
Kal TNg Asiroupyiag Twv onpayywv. Eniong, péow oTtoxaoTi-
KWV avaAUoswv noooTikonolgital n aBeBaidotnta Twv QopTi-
WV Kal To eningdo a&lonmioTiag Tou oXedlaopou. € OAa Ta
oTadia Tng diaTpIBAg AauBavovTal unoywn oToixeia ano Tn
BiBAloypagia, aAAd kal oToixeia and Tn MEAETN KAl KaATa-
OKeUn onpayywv Tng EyvaTtiag OdoU kal Tou ATTIKO MeTpo.

H TeAIkn enévduaon anoTeAei ouyxpovwe €va £€pyo TOGO YEW-
TEXVIKNAC 000 Kal dOPOOTATIKAG PUONG, KaBwS Ta popTia nou
KaAeital va napaAdpel npoépxovral and Tnv aAAnAenidpaon
TOU OUCTHAMATOG NEPIBAAAOV YEWUAIKO - Auean unooTpIEN -
TeEAIKN €névduaon. ENoPEVWG, N QVTIMETWNION TOU UNO UEAETN
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npoBAnRuaTog oto nAaicio Tng d1aTpIBnC BacioTnKe O yvw-
ogig, MeBOdOAOYIEG Kal NPOCEYYITEIC Aand TO XWPO TNG YEW-
TEXVIKAG MNXAVIKAG, TNG MNXAVIKAG TwV Onpayywv Kal Tng
Bewpiag WNAICUEVOU OKUPOJENATOC. H PEAETN TNG Nponyou-
MEVNG YVWONG NAvw OTO avTiKEievo TnG d1aTpIBng Eixe wg
«NUAWVEG» TN HEAETN TNG dieBvVOUG kal eyxwplag BiBAloypa-
@iac kal Tnv avaAuon kal ene€spyacia oToixsiwv and Tn
MEAETN Kal KATAOKEUR onpdyywv Tng Eyvartiagc Odou, Ta
onoia oUyKevTpwOnkav kai kataxwpneénkav ortn Bdon Aedo-
pévwv TIAS (Tunnel Information and Analysis System).

H TeAIkn enévduon ouvnBwc kaTaokeualeTal NeTa Tn diAvol-
&n kai dupeon unootnpiEn TnG onpayyag. Emopévwg, otnv
apxf napapével NpakTika agopTioTn, Kabwg BpiokeTal aTo
E0WTEPIKO £VOG KEAUMOUG, TO OMoio €xel I0OPPONNTEL. Ta nio
onUavTika QopTia Nou KaAcital va napaAdpel n TeAIKN enév-
duon e€ival auta nou npoEpxovTal €UPECA ) ageca anod To
nepIBallov YEwUAIKO. Me éupeoa BewpolvTal Ta GopTia nou
apxik@ napahapfdavovralr and Tnv APeon unooTnpign Kai
KATonIv WYETAQEPOVTAl OTNV TEAIKA €névduan, £poOgov Bew-
pnBei 0TI N NpwWTN anafiwveral, v wg Aueca BewpouvTal
Ta @opTia nou npogpyxovTal anod Tn Xpovika eEapTnuevn ou-
HNEPIPOPA TOU NEPIBAAAOVTOG YEWUAIKOU.

Apxika, Aoindv, diepeguvdTtal n QOPTION TOU KEAUPOUG TNG
AUECNC UNOOTAPIENG KUKAIKNG ONpayyac HECW apiOunTIKOV
avaAUoswv pe TpIdIAOTATA MPOCOHOIMHATA MENEPACHEVWV
OTOIXEIWV, £TOI WOTE TA ANOTEAEONATA va ival anaAAayuéva
and TIG Napadoxeg Twv PEBOSwWV EKTIHNONG TNG ANOTOVWONG
TWV TACEWV KAl TWV MNPOCUYKAICEWV. 2TO NAdiolo Twv napa-
METPIKWV aVAAUCEWV HEAETATAlI O PONOG TWV YEWTEXVIKMOV
ouvlnkwv, Tou Babouc diavolEng, Tou cuvTeAeoTh opIlovTi-
WV TACEWV, TOU HPETPOU €AACTIKOTNTAG TOU YEWUAIKOU, TNG
dlapéTpou TG diaToung, TnG duokauwiag TnG UMNooThPIENG,
TOU KATAGTATIKOU MPOCOUOI®MATOG, TNG 31aCTOAIKOTNTAG KAl
TNG aAAnAouxiac Twv PAacswv d1avoiENG. MEow OTATIOTIKAG
ene€epyaciac Twv anoTeAEONATWV npoTeivovTal €EI0WOEIG
kal dlaypduparTa yia TNV eKTignon TNG TIMAG TOU PETOU Pop-
Tiou, ToUu QopPTioOU GTNV 0POPN Kal TNV NAPEId TNG SIATOMNG
Kabwg Kkal yia TNV NAApn Katavoun Twv QopTiwv nepi Tn
dlaToun TNG oOnpayyag, ouvapThoesl ToU ouvTeAeoTn TLF
(Tunnel Load Factor). H npoTteivopevn péBodoc a&iohoynon-
KE ME BAON TIC PETPNOEIG KUYEAW®V MiEonG anod Tn onpayya
SINAAG TpOXIAG npiv and To STaBuo MepioTepiou Tou ATTIKO
MeTpo.

MNa Tnv a&loAdynon TnG HETAPOPAC TWV POPTIWV TNG ANETNG
UNOOTAPIENG OTNV TEAIKA €NEVAUCN, apXIKG CUYKEVTPpWONnKav
oToixeia and Tn BiBAloypagia nou agopolv OTn HaKpoxpo-
Via CUMMEPIPOPA KAl OTNV AVOEKTIKOTATA TWV HETPWV AME-
ong unoaTtnpigng. Katoniv, géow aplBunTikwv availloewy HE
310140TATA NPOCOUOIOKATA HEAETABNKE 0 pOAOC TwV diapo-
PETIKWV UETPWV TNG AUEONG UNOCTNPIENG OTNV avaAnwn Tng
@OPTIONG KAl 0 UNXAVIOWOC HETAPOPAG TwV POPTIWV ano Thv
apeon unooTtnpiEn oTnv TEAIKN €névduaon, epocov BewpnOei
ana&iwon TG NpwTNG. Ano TNV £ne€epyacia Twv anoTeAs-
OMATWV MNpokUNTEl OTI N OUVEICPOPA TWV AYKUpPIwv oTnv
avaAnyn Twv QopTiwv €ival pikpr, €101kA 0TNV NEPINTWON
TNG OAOUETWANG dIAVOIENG, TO NOCOOTO WETAPOPAG TWV POP-
Tiwv PEIOVETAl 000 PBEATIOVOVTAl Ol YEWTEXVIKEG OUVONKEG
Kal 0TI Bewpnon NAAPOUC HETAPOPAG TWV QOPTIWV AMOTEAE,
ouvnBwg, eniAoyr NPog TNV NAEUPA TNG AOPAAEiag.

‘Ocov agopd aTa @opTia AOYw £pNUCHOU Tou NePIBAAAOVTOG
YEWUAIKOU apXIkd npoTeivovTal nNapdaueTpol yia Tnv nepi-
Ypa®n TNG €pNUOTIKAG CUMMEPIPOPA TOU YEWUAIKOU (gpnu-
OTIKOG OUVTEAEOTAG Qe Kal AOYOC tsee/ts), O OMoieg mape-
XOuv dpeoa Kal pe «PIAIKO» WG NPOG TO XPNOTN TPOMo MAn-
POQOPIEG, YIa TO PETPO Kal TOV TPOMO WETABOANC TwV £pnu-
OTIKOV NApAHOPPWOEWY KAl PMOPOUV va CUCXETIOTOUV €U-
KoAa HE oMnolodnnoTe €pNuaTIKO NPogopoiwpa. Ma Tnv ni-
Aoyn Tou €UPOUG TIHWV TWV NAPAPETPWY OTIG APIBUNTIKEG a-
vaAUOEIC OUYKEVTPWONKAV anoTeAEoUaTa NEIPAPATWY €pnu-
opou anod Tn digbvn BiBAloypapia. Katoniv, pEow apibunti-
KOV 1IEwdoNAaoTIKOV avaAloswyv Pe d1d1G0TAaTA NPOCOMOIM-
paTa unoAoyioTnkav Ta gopTia TnG TEAIKNG €neEvOUonG Adyw
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gpnuopol, Ta onoia cuoXeTi(ovTal PE Ta QopTia npIv TNV &-
NIBOAr TOU €PNUCMOU, TIG YEWMETPIKEG KAl YEWTEXVIKEG Na-
PANETPOUC TOU MpOBAAMATOC PEOW TOou ouvTteAeotn CLF
(Creep Load Factor). TéAog, npoTeiveTal anAonoinuévn He-
BodoAoyia yia Tnv 10o0dUvaun npocopoiwan Tou £pnuoHoU
MEOW anopeinwong Tou PETPOU €AAOTIKOTNTAC TOU NEPIRAANO-
VTOG YEWUAIKOU OE OUYKEKPIYEVN nepIoxn yUpw and tn dia-
TOMNR TNG onpayyag pe Bacn T1o ouvteAeaTtn SLF (Simplified
Load Factor).

Ze avTiBeon Pe TIG UNOAOINEG KATAOKEUEG WMNAICUEVOU OKU-
POJEPATOC Ta PopPTia TNG TEAIKAG £NEVOUONG UNOKEIVTAI OTIG
onMavTikeG afeBaidTNTEG TwWV NAPAMETPWV TOU MEPIBAAAO-
VTOG YEWUAIKOU, WE anoTéAegpa Tnv avTioToixn al&non Tng
METABANTOTNTAG OTNV TIMA Toug. A Tn HEAETN TwV OTOXA-
OTIKOV XAPAKTNPIOTIKOV TWV QOPTIWV TNG TEAIKNG £nEvOU-
ong anod To nepIfAAlov YEwUAIkO npaypartonoi®nkav niba-
VOTIKEG aVAAUCEIC XPNOIMOMNOIOVTAG EUMEIPIKEG, AVAAUTIKEG
Kal aplBunTikeg pHeBOdOUG, and TIG onoieg npogkuwav elupn
yld TO OUVTEAEOTN WETABANTOTNTAG Kal Tn HOPQR TNG KaTa-
VOHUNG TWV QOPTIWV. ZTn OUVEXEIA, HEAETHONKE TO eninedo
a&onioTiag nou eEacg@alileTal o dIATOUEG WNAICUEVOU OKU-
POJEUATOG HE XPNON TWV EMIHNEPOUG OUVTEAECTWV HOVIHWV
@opTiwv nou uloBeToUVTal and TOUg I0XUOVTEG KAVOVIOUOUG
Kal TEAOG MpoTEivovTal ENIPHEPOUG OUVTEAEDTEG YId TA (oOPTia
ano To MepIBAAAOV YEWUAIKO avaloya WE TO andiToUPEVO
eninedo a&loniaTiag Tou oxediaguou.

(H diatpiBn unootnpix6nke Tnv 19" Iavouapiou 2012)
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APOPA

A modified Hoek - Brown Failure Criterion for
the Anisotropic Intact Rock )

H. Saroglou, G. Tsiambaos

School of Civil Engineering, Geotechnical Department,
National Technical University of Athens,
9 Iroon Polytechniou str., 157 80 Athens, Greece

Abstract: The Hoek - Brown criterion parameters (o, m;
and s) are significantly influenced by the strength anisot-
ropy of intact rock. In the present study, the criterion was
modified by incorporating a new parameter (kg), to account
for the effect of strength anisotropy, thus being able to
determine the strength of intact anisotropic rock under
loading in different orientations of the plane of anisotropy.
The range of the parameter (kg) for the rocks tested has
been analytically investigated by carrying out triaxial tests,
in different orientations of the foliation plane. The proposed
modification was studied for metamorphic rocks (gneiss,
schist, marble), but could also be applied to other rock
types exhibiting “inherent” anisotropy, e.g. sedimentary as
well as igneous rocks. The proposed modified criterion is
intended for use for prediction of strength of intact rock,
but can also be extended to rock masses.
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1. INTRODUCTION

The Hoek - Brown failure criterion [1] was initially proposed
for the determination of the intact rock strength and the
rock mass strength in isotropic conditions. Nevertheless, in
the last years, it is used for the determination of the
strength of anisotropic rocks and rock masses.

In order to use this criterion for the prediction of strength in
anisotropic intact rocks, careful selection of its parameters
is necessary, namely the uniaxial compressive strength (o)
and the material constants m; and s.

Moreover, the determination of the minimum and maximum
intact rock strength, due to rock anisotropy, is very impor-
tant in the selection of characteristic values of rock for the
design and construction of civil engineering works e.g. tun-
nels, foundations and rock slopes.

2. ANISOTROPY OF INTACT ROCK
2.1. Nature of anisotropy

Earlier work on anisotropic rocks has revealed that: a) ani-
sotropy stems mainly from schistosity, foliation and cleav-
age, for metamorphic rocks, and bedding planes and lami-
nation, for sedimentary rocks, and b) anisotropy curve of
the uniaxial and triaxial compressive strength is usually U-
shaped e.g. [2]; [3]; [4]; [5]; [6]; [7]; [8]; [9].

The rocks that behave in an anisotropic way are mainly
metamorphic rocks e.g. phyllites, shales, schists and slates,
as well as gneisses due to the presence of banding. Marbles
may also exhibit a low degree of anisotropy, but usually
their behaviour is practically isotropic. Anisotropy in sedi-
mentary rocks is common in siltstones, claystones and
mudstones [10]. Furthermore, sandstones and limestones
(as rock material) exhibit low anisotropy, due to the ce-
mentation of their rock-forming minerals.

Little information about strength anisotropy is available for
rocks other than metamorphic and sedimentary. Anisotropy
in igneous rocks can be encountered due to the presence of
flow structure, e.g. in rhyolites [11].

In order to measure the intact rock strength, it is essential
that no micro-fractures or other discontinuities are present
in the specimen, which is tested. This can be achieved by
taking intact samples of the rock from the surrounding rock
mass. The difficulty of preparing samples with no visible
fracture or discontinuity depends on the nature of the rock,
its tectonic history and its geological environment. On the
other hand, the structural features that are responsible for
“inherent” anisotropy, discussed in the present work,
mainly the alignment of rock-forming crystals in intact rock
cannot be excluded from the samples tested in the labora-
tory when determining the rock strength. The “inherent”
anisotropy due to the existence of bedding, foliation and
schistosity is obvious in the macro-scale (in the order of
meters), as presented in Figure la but its genesis origi-
nates from the micro-scale (in the order of millimeters), as
shown in Figure 1b.

posure.

Figure 1b Petrographic texture of gneiss, showing alternat-
ing layers of mica (Ms), quartz (Qtz) and feldspar (Fs) (x
25)

2.2. Degree of anisotropy

The variation of strength in uniaxial and triaxial loading
conditions of intact rock with respect to the loading direc-
tion, B is defined as strength anisotropy. Its magnitude is
described by the degree of anisotropy, R¢, which is defined

O ] L. .
as: R, — ¢ , where 0oy is the uniaxial compressive
0.ci(min)
strength perpendicular to the planes of anisotropy, and
Oci(miny 1S the minimum value of o obtained from oriented
samples under uniaxial compression, usually occurring
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when the principal loading axis (o0;) forms an angle to the
plane of foliation between B=30° and 45°. A classification of
strength anisotropy based on the ratio R¢, is given by
Ramamurthy [12].

The plot of uniaxial compression tests on a graphitic phyllite
[13], shown in Figure 2a, suggests that its strength is
highly dependent upon the orientation of the schistosity
relative to the direction of applied load. The maximum
strength parallel to schistosity is of the order of 100 MPa
while the minimum strength, with the schistosity inclined at
approximately 30° to the direction of applied load, is ap-
proximately 15 MPa.
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Figure 2a) Influence of loading direction on uniaxial
strength of graphitic phyllite (tested by Salcedo [14])
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Figure 2b) Variation of compressive strength with inclina-
tion of foliation of phyllite (tested by Sabatakakis and
Tsiambaos [15])

The decrease of the uniaxial compressive strength, oy, for
rocks exhibiting well developed foliation is in the order of
two to five times. The effect of inclination of foliation on the
intact rock strength remains significant also on weathered
samples (Figure 2b), as it was shown by the tests carried
out on phyllite samples by Sabatakakis & Tsiambaos [14].

Strength anisotropy remains significant when confined con-
ditions exist, as it is seen by a large number of triaxial tests
on Delabole slates [7] (Figure 3) and on Himalayan schists
[15]. It has been found that the degree of strength anisot-
ropy decreases with increasing confining pressure [2]. The
ratio R¢, when calculated in terms of o;, at the confined
state (for o; up to o4/2), describes the effect of confining
pressure on strength anisotropy.
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Figure 3 Influence of loading direction on triaxial strength of
Delabole slate (tested by Brown et al.,[7]).

3. HISTORICAL REVIEW
3.1 Empirical Hoek - Brown failure criterion

The empirical failure criterion that was initially proposed by
Hoek and Brown [1] for the intact rock is described by
equation (1). Some modifications for its use in rock masses
were recently done by Hoek et al. [16].

a
o
0,=0,+0,-|m—+s (1)
0-(:i
where, o5 is the minor principal stress
0, is the major principal stress
Oq is the uniaxial compressive strength
m, s, a are material constants, m is equal to m;,
a=0.5 and s = 1, when the rock is intact.

The behaviour of intact anisotropic rocks at failure depends
upon the orientation of the planes of anisotropy in relation
to the principal loading axis. The determination of uniaxial
compressive strength, in these types of rocks, presents
many difficulties.

The determined values of the Hoek - Brown parameters for
intact rock (o4, m;, s) are defined based on the results of
uniaxial and triaxial tests, when loading is applied perpen-
dicular to the planes of anisotropy (foliation or bedding).
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The value of g4 and m; will be significantly different in the
case that failure will occur at the direction of such a plane
[17].

Hoek and Brown [17] also propose that the maximum value
of intact rock strength, o., should be used in rocks of high
strength with good interlocking, while the minimum
strength in rocks that have suffered intense tectonic frac-
turing or shearing and the resulting rock mass is of low
quality.

The Hoek - Brown criterion is a failure criterion expressed in
terms of minor and major principal stress (o3 and o;) and
ignores the influence the intermediate principal stress, as
well as other criteria in rock mechanics. It is now known
that, even in the case of an isotropic rock, the intermediate
principal stress, o, will have an important influence on
strength determination. The limitations of failure criteria
expressed in terms of o; and o3 are outlined in the work of
Al-Ajmi & Zimmerman [18], and Colmenares & Zoback
[19].

3.2 Initial treatment of anisotropy in the criterion

Hoek and Brown [1] state that the “single plane of weak-
ness” theory, as proposed by Jaeger & Cook [20] and pre-
sented in Figure 4, is sufficient for the prediction of
strength, when the rock behaves anisotropically due to the
presence of a single plane of weakness (e.g. discontinuity
plane) but doesn’t describe adequately the strength behav-
iour of intact rock possessing inherent anisotropy, due to
the presence of bedding or foliation, as in the case of silt-
stones, schists, gneisses etc. In developing the empirical
failure criterion, the possibility of extension to deal with
anisotropic failure and failure of jointed rock masses should
be offered [21].

Failure of intact rock

Failure by slip on
discontinuity surface

Axial strength of specimen o,

1 A )
0 30 60 90

Discontinuity inclination

Figure 4 Single plane of weakness theory (reproduced from
Hoek [18]).

Consequently, in order to predict the strength of intact ani-
sotropic rock, Hoek and Brown [1] suggested that the value
of the constants m and s of their empirical criterion should
be altered accordingly based on the orientation of the folia-
tion plane relative to the principal loading axis, B.

The variation of the constants m and s relative to the orien-
tation is given by Equations (2) and (3).

m_ 1- Aei[A‘;;igB]“ (2)
m;

o B& Y
s=1-Pe [F’”’BB] 3)
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where §.,: orientation angle, B, where m is minimum, &s:
orientation angle, B, where s is minimum, A is a constant
given by equation (4).

A=m — Mmin (4)

P constant equal to P=(1-smin) while A2, A3, P2 and P3 are
constants. The variation of the ratio m/m; and s relatively to
orientation angle, B, for Martinsburg slate are presented in
Figure 5 (reproduced from [1]).
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Figure 5 Variation of m/m; and s relative to orientation an-
gle, B, for Martinsburg slate (reproduced from Hoek and
Brown [16]).

3.3 Studies of anisotropic intact rock strength

Colak & Unlu [22] applied equation (2) to triaxial data from
tests performed in sandstone (possessing low degree of
anisotropy) and siltstone, claystone (medium degree of
anisotropy) and calculated the constant m; for orientations
of loading equal to B=0°, 30°, 45°, 60° and 90° (orientated
constant named m@,), assuming that the parameter, s, of
the Hoek - Brown criterion equal to unity. The parameter
mi@) is equal to 0.4 times of the m; value for the claystone
samples when the load is applied in the angle of least
strength (B=30°), while for sandstone it is equal to 0.6 of
m; and 0.3 for siltstone.

Based on their research, it was found that the ratio
Mie0)/Mip) correlates well with the degree of anisotropy of
uniaxial strength (which for claystone is mi@g)/mig=2.5 and
Rc equal to 3.0). Additionally, the decrease of m; related to
the degree of anisotropy, thus greater decrease was ob-
served for the rocks with medium degree of anisotropy
(siltstone and claystone) and less for the rock with low de-
gree of anisotropy (sandstone).

3.4 Remarks

The estimation of the strength of anisotropic intact rock by
calculating, indirectly, the variation of the constants m and
s is relatively tedious and requests a large number of triax-
ial tests performed on orientated samples. Additionally, the
methodology of estimating the variation of these constants,
without taking into account the variation of the uniaxial
compressive strength (oq) due to strength anisotropy, can
give misleading results and is practically incorrect.

In the present study, the variation of the uniaxial compres-
sive strength due to anisotropy is taken into account in the
application of the failure criterion and it was found that the
decrease of the constant m of the intact rock, given in
equation (2), when loading is at the orientation of minimum
strength, relates to the degree of strength anisotropy (Rc).
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The constant m; is characteristic for each rock type, thus it
shouldn’t be changed. Its value is determined with a set of
triaxial tests performed perpendicular to the planes of “in-
herent” anisotropy.

4. MODIFIED FAILURE CRITERION

4.1. Incorporation of anisotropy in the failure crite-
rion

It would be considered that the degree of anisotropy is indi-
rectly incorporated in the failure criterion, when fitting of
triaxial data in different loading directions, is performed.
This was the initiative to include a parameter in the crite-
rion, the range of which practically relates to the degree of
anisotropy of the intact rock. Based on the above, it be-
comes clear that it is more appropriate to determine the
variation of strength of intact rock, due to the presence of
“inherent” anisotropy, directly from the failure criterion
instead of indirectly by performing the variation of the ma-
terial constants m and s. In order to achieve this, a new
parameter, kg, that represents the effect of strength anisot-
ropy, is considered in the failure criterion. This parameter
refers to the degree of strength anisotropy of the intact
rock (Rc).

The proposed modification of the Hoek - Brown criterion, in
order to account for the effect of anisotropy on strength, is
based on the inclusion of:

1.The variation of the uniaxial strength of intact rock due to
the presence of foliation planes, (o), and

2.The parameter (kg), which denotes the range between
the minimum and maximum strength of intact anisotropic
rock.

The constant s is considered equal to unity due to the intact
state of the rock. A fitting procedure, that involved the
variation of s in the modified Hoek - Brown criterion,
proved that it has a negligible effect on the prediction of
strength of intact rock possessing inherent anisotropy,
compared to the effect of the variation of the proposed pa-
rameter kg. The influence of the constant s is predominantly
on the "tensile" strength of the rock and its influence is
most important at very low confinement (o3).

The following equation is suggested:

0.5
o
0,=0,+04 | ky-m—2+s| (5
O

where, o is the uniaxial compressive strength at an angle
of loading B and kg is the parameter describing the anisot-
ropy effect.

When loading is performed perpendicular to the planes of
“inherent” anisotropy of the intact rock, the parameter kg is
equal to unity (keo=1) and the strength (o) is equal to the
uniaxial compressive strength ;.

The minimum value of this parameter, kg= ki, occurs when
loading is performed at the angle of minimum strength
which usually is when the angle, B, between the major prin-
cipoal stress (0;) and the foliation planes is between 30° and
45%,

4.2, Strength anisotropy in uniaxial compression

For the use of the proposed failure criterion (equation 5),
the uniaxial compressive strength at different orientations,
O, should be estimated. This can be determined either
through uniaxial compression testing on orientated samples
or it can be predicted from equation (6) when tests are not
available. This expression describes adequately the varia-
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tion of uniaxial compressive strength of intact rocks pos-
sessing strength anisotropy, and was initially proposed by
Jaeger [23] and later modified by Donath [24].

0., =A-Dlcos2(B,, —B)] (6)

where B is the angle at which the uniaxial compressive
strength is minimum (usually between 30° and 45°), A and
D constants. The values of constants A and D are deter-
mined given that the uniaxial compressive strength is
known at least at three different loading angles, that of
B=0° B=30° and B=90°.

The variation of uniaxial compressive strength in different
loading direction, can be predicted by equation (6) when
the strength at orientations p=0° 30° and 90° is known.
The constant D relates to the degree of strength anisotropy
and thus it is expected that smaller degree of anisotropy
will lead to a lower value of the constant D.

In the present study the uniaxial compressive strength for
different orientations, B, was determined directly by uniax-
ial compression tests.

4.3. Fitting procedure

The fitting procedure in order to determine the variation of
the parameter kg is the following:

1.Initially, the value of o, should be determined by uniaxial
compression tests perpendicular to the planes of anisot-
ropy.

2.Secondly, the value of the constant m; is determined con-
sidering koo=1, using the fitting procedure suggested by
Hoek et al. [16], from a series of triaxial tests perpen-
dicular to the planes of anisotropy (4 specimens in differ-
ent confining pressures, o3).

3.For all other orientations, B, using the above value of m;,
the value of kg, that gives the best fit to the triaxial data
according to equation (5), is also determined.

The range of confining pressure for the fitting procedure
influences significantly the constant m; and the parameter
kg. In order that the current procedure is comparable to
that used by Hoek and Brown [1], the confining pressure,
05, of the triaxial tests that were used for the fitting proce-
dure was in the range of 0 to 0.5 og.

5. APPLICATION OF THE PROPOSED FAILURE CRITE-
RION

5.1. General

The triaxial data from tests performed on Penhryn slate [6]
as well as on gneiss, schist and marble from the present
study were fitted to the proposed failure criterion (equation
5). The uniaxial and triaxial compression tests were per-
formed on specimens, in which the planes of anisotropy
were oriented at angles, B, equal to 0°, 15° 30°, 45° 60°,
75° and 90°, taken by careful drilling of rock blocks. The
specimen diameter was 54 mm (NX size) with a height/
/diameter ratio between 2.0 and 2.5. The range of confining
pressure used for the triaxial tests was 0 < 03 < 04/2 al-
though few were performed at higher confining pressures
(up to og) in order to investigate the effect of confining
pressure on the strength of anisotropic intact rock.

5.2. Characteristics of tested rocks

The rocks tested are gneisses, schists and marbles. The
samples of gneiss were collected from Northern Greece,
from an area that a number of tunnels of Egnatia Highway
were constructed. Two types of gneiss [25] were distin-
guished:
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a) a muscovite gneiss (denoted as gneiss A) with fine-
grained texture (due to the elongation of micas) which
consists of very thin bands rich in micas alternating
with bands rich in crystals of quartz and feldspars. The
bands vary in thickness from 0.2 to 0.5 mm resulting
to a very well developed gneiss banding (Figure 1a).

b) a muscovite - biotite rich gneiss (denoted as gneiss B),
which has well-developed gneiss banding, better than
that of gneiss A and is medium-grained. The thickness
of the micaceous bands varies between 0.3 mm and
0.5 mm while that of the quartz - feldspar between 0.6
mm and 1.8 mm.

The schist belongs to the group of the Athens Schist forma-
tion and is a fine-grained rock with very well developed and
continuous schistosity planes [26].

The marble, which was used in the antiquity for the con-
struction of monuments of the Acropolis of Athens, is mi-
crocrystalline and is characterized as calcitic with low per-
centage of dolomite (3%). Its texture is of irregular grain
size and has a coherent, banded texture due to parallel
discontinuous dolomite bands. It is characterized by a low
degree of anisotropy due to the incomplete orientation of
dolomite crystals.

5.3. Strength anisotropy in uniaxial compression of
tested rocks

As stated earlier, the magnitude of strength anisotropy of
intact rock can be described by testing intact rock at differ-
ent orientations of “inherent” anisotropy relative to the di-
rection of applied load.

The variation of uniaxial compressive strength, due to the
presence of foliation planes for gneiss and marble, is shown
in Figures 6 and 7. The uniaxial strength tests for the schist
were not adequate in order to describe the influence of
loading angle on uniaxial compressive strength. Equation
(6) was fitted to the uniaxial strength data of gneiss and
marble and the values of constants A and D were deter-
mined, as shown in Table 1.

Table 1. Parameters characterizing the anisotropy of tested
intact rocks in uniaxial compression.

Strength Constant Constant

o

$oc|; N Anisotropy A D
s (MPa) Rc (MPa) (MPa)

G”Aess 60.6 2.2 52.7 26.1

G”g'ss 85.3 3.8 61.5 43.8

Schist 67.2 1.25

Marble  89.7 1.14 83.9 11.2

The minimum uniaxial strength was encountered, as ex-
pected, when loading was applied at an inclination of B=30°
- 45° relative to the banding planes of the gneiss samples.
The uniaxial strength when loading perpendicular to the
banding planes was greater than that when loading was
applied parallel to them, for both gneisses (Figure 6).

The uniaxial strength of the marble varied slightly, with
respect to the orientation of loading, resulting in a rock of
low strength anisotropy. The minimum uniaxial strength
was encountered, when loading was applied at a loading
angle of B= 30° (Figure 7), relative to the bedding planes of
the marble samples. The uniaxial strength when loading
was applied perpendicular to the bedding planes was almost
equal to that when loading was applied parallel to them.

Uniaxial compressive strength o (MPa)

. Gneiss A

s Gneiss B
— Fitof eq. 6 for Gneiss A
————— Fit of eq. & for Gneiss B

T 71 T T T T T T ' 1
o 15 a0 45 &0 75 a0

Orientation (%)

Figure 6 Strength anisotropy of gneisses in uniaxial com-
pression.
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Figure 7. Strength anisotropy of marble in uniaxial com-
pression.

5.4. Strength anisotropy in proposed failure criterion
5.4.1. Analysis of triaxial data of Penhryn slate

The failure envelopes of Penhryn slate for different loading
orientations, B, resulting from fitting the proposed equation
(5) to the triaxial data, are given in Figure 8. The variation
of the parameter kg is summarized in Table 2. It can be
concluded that the minimum value of this parameter is en-
countered, as expected, when loading takes place at an
orientation of B=30° relative to the planes of foliation
(k30=0.25), while its maximum value (kg =1) when loading
is performed normal to them.

The ratio keo/ k3o is equal to 4 and agrees well to degree of
strength anisotropy (Rc=3.3) of Penhryn slate for the range
of confining pressure considered in the analyses (0 < 03 <
68.9 MPa).
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Figure 8. Failure envelopes of Penhryn slate (triaxial testing
data from Attewell and Sandford [6]).

Table 2. Variation of parameter kg for Penhryn slate (tested
by Attewell and Sandford [6]).

(E) 0 15 30 45 60 75 90

kg 0.89 0.47 0.25 0.35 0.31 0.39 1

c

o

S5

S% 159.7 108.8 47.9 61.3 92.4 129.4 191.9
|v

&

2 0.94 0.97 094 097 094 0.99 0.94

5.4.2. Analysis of data for tested rocks

The degree of anisotropy of gneiss A is Rc=2.2, characteriz-
ing it as a medium anisotropy rock. The fitting of the modi-
fied failure criterion (equation 5) to the triaxial data of
gneiss A is given in Figure 9. The constant m; is equal to
24.6, which is in good agreement to that proposed by Mari-
nos and Hoek [27]. The variation of the parameter kg with
foliation orientation, B, for the rocks tested in the present
study is given in Table 3.

Gneiss B is characterized by a medium to high degree of
anisotropy (Rc=3.8). The constant m; is equal to 23.2. The
failure envelopes of the gneiss B for different loading direc-
tions are presented in Figure 10.

The fitting of the modified failure criterion to the triaxial
data of schist is given in Figure 11. The constant m; is equal
to 9.5. The minimum strength of the schist was observed at
orientation B between 30° and 45° since in some cases,
this changed within the same specimen. The scatter of tri-
axial data of the schist tested, is relatively small due to the
relatively low degree of anisotropy (Rc=1.25). Additionally,
the heterogeneity of this rock type resulted in inconsisten-
cies. More precisely, it would be expected that the strength
of rock increases with increasing confinement, but this was
not always true since some specimens failed at lower
strength than expected due to presence of micro-cracks

and weaker layers. These data were not included in the
fitting procedure for the triaxial data of schist.

300 —
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Figure 9. Failure envelopes of gneiss A at different loading
orientations, B.

Table 3. Variation of parameter kg for tested rocks.

[}
[«
z
> B (%) 0 30 45 60 75 90
S
4
Ks 1.79 0.42 0.38 1
<
[0)] GCB
S criterion 39.4 35.5 46.7 66.5
5 (MPa)
r? 0.98 0.79 0.97 0.97
Ks 0.88 0.59 0.41 1
o
[9)] GCB
S criterion 45.4 23.4 34.5 85.7
5 (MPa)
r? 0.97 0.96 0.96 0.96
kg 0.96 0.75 0.76 1 1
@ Ocp
5 criterion 64.3 63.1 58.2 64 66.4
0 (MPa)
r? 0.91 0.92 0.90 0.96 0.99
Ks 0.99 0.91 0.93 1 1
3 Ocp
& criterion 88.1 76.1 84.3 90.1 88.4
= (MPa)
r? 0.98 0.96 0.96 0.86 0.98

The fitting of the modified failure criterion to the triaxial
data of marble is given in Figure 12. The constant m; is
equal to 9.6 while the variation of the parameter kg with
banding orientation, B, is relatively low due to the low
strength anisotropy of the rock (Rc=1.1). The uniaxial and
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triaxial data for the rocks tested in the present study are
given in the Appendix in Tables 4, 5, 6 and 7.

400 —
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Minimum principal stress o, (MPa)

Figure 10. Failure envelopes of gneiss B at different loading
orientations, B.
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Figure 11. Failure envelopes of schist at different loading
orientations, B.

5.4.3. Variation of parameter k; - relation with Rc

The variation of the parameter kg with foliation orientation
for the rocks tested in the present study is shown in Figure
13. Based on the above analysis it is evident that, the ratio
koo/ks30 is greater for the rocks with a high degree of anisot-
ropy, Rc, hence Penhryn slate, gneiss and reduces signifi-
cantly for the rocks with a low degree of anisotropy, schist
and marble (where kg is the value of the parameter kg
when loading is perpendicular to the foliation, equal to
unity, and ks is its value at the orientation of minimum
strength, at B=30° - 45°).

The ratio keo/kso for Penhryn slate is equal to 4.0 while Rc is
3.3. Additionally, for gneiss A the ratio keo/kso is 2.3 and the
value of Rc¢ is 2.2. Finally, the ratio for schist and marble is
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equal to 1.33 and 1.09 respectively, while their degree of
strength anisotropy is equal to 1.25 and 1.1.
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Figure 12. Failure envelopes of marble at different loading
orientations, .
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Figure 13. Variation of parameter kg for analyzed triaxial
data.

The estimation of strength reduction of intact rock due to
anisotropy is achieved by the ratio kgo/ kso, which was
found to relate quite well to the degree of strength anisot-
ropy, Rc. This means that the degree of strength anisotropy
can be used to predict the reduction of strength of intact
anisotropic rock, with relative accuracy, at the orientation
of minimum strength.

6. VERIFICATION OF PROPOSED CRITERION

A dimensionless plot, which was introduced by Londe [28],
is utilized in order to check the quality of the fitting proce-
dure. As it is shown in Figures 8, 9, 10, 11 and 12, the tri-
axial data of anisotropic rocks have considerable scatter in
a 03-0; plot, which in turn represents the degree of their
strength anisotropy.

In this plot, a single curve can be used to define the Hoek -
Brown criterion for all rock types. Londe’s transformation
was adapted to the proposed failure criterion of anisotropic
intact rock as follows:
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S,=8,+/S, )

_ 0-1 1 and S _ 03 1
- 2 2
kB -m, .O-CB kﬁz ,mi2

where

1 3= +
kg -m; -0 kg™ -m,

The determination of S; and S; for anisotropic intact rock
incorporates the value of parameter kg for different loading
angles, B, as determined from fitting the proposed criterion
to the triaxial data, presented previously. It also incorpo-
rates the uniaxial compressive strength for different orien-
tations, o, as determined from testing.

The accuracy of fitting equation (7) to the triaxial data, for
the rocks tested, is justified as the majority of (Ss;, Si)
points are plotted on this line. These points have a really
good plot when compared to the scatter of the 03-0; plots
for each rock. The dimensionless plot S; - S; of the 150
triaxial data points, of the present study, is shown in Figure
14.
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0.1
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0
I | | I |

0 005 01 015 0.2

Scaled S;

Figure 14. Dimensionless plot of S; — S; of triaxial data of
present study.

Additionally, plotting the uniaxial compressive strength,
determined by tests for different loading directions, Ocg-iab,
against that predicted from the failure criterion for anisot-
ropic intact rock (equation 5), can also assess the accuracy
of the proposed criterion. The data sets that plot off the
diagonal line (1:1) are indications of unacceptable fitting.
The prediction of uniaxial strength by the proposed criterion
is quite good, as the majority of the data plot on the diago-
nal line, shown in Figure 15.

Based on the analysis of triaxial data from other research-
ers (Martinsburg slate [2], schists [9], slate [3], shales [4]
and limestone, gneiss [5] it was profound, that the pro-
posed modification of the Hoek - Brown failure criterion can
predict the strength of intact anisotropic rock reasonably
well, given that a number of conditions are provided, such
as: a) the maximum confining pressure, Osmax, for each ori-
entation of loading should be half the uniaxial compressive
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strength of the intact rock for each case, and b) uniaxial
compressive strength should be directly determined in dif-
ferent orientations, in order to have the minimum and
maximum values.
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Figure 15. Plot of predicted uniaxial compressive strength,
Ocp-crit, @gainst that determined in the laboratory, ocg.ias for
tested specimens.

7. CONCLUSIONS

Strength anisotropy of intact rock stems mainly from the
presence of foliation and is commonly encountered in
metamorphic rocks e.g. phyllites, shales, schists, slates and
gneisses. Marbles and sedimentary rocks (siltstones, clay-
stones and mudstones) may also exhibit a low degree of
anisotropy, Studying the behaviour of anisotropic rocks, it
is most important to determine the variation of uniaxial
compressive strength, o, thus the degree of strength ani-
sotropy. The degree of strength anisotropy, Rc, is deter-
mined by the ratio Ocis0)/ Ocitmin), Where Ogs0y is the uniaxial
compressive strength perpendicular to the foliation planes
and Oc(min) is the compressive strength when the orientation
of foliation planes relative to the loading axis is between
30° and 45°.

The Hoek - Brown criterion parameters (o, m; and s) are
significantly influenced by the strength anisotropy of intact
rock. The criterion is proposed for isotropic rock and rock
masses, but it is widely used for intact rocks with “inherent”
anisotropy.

In order to use this criterion for the prediction of strength in
anisotropic intact rocks, careful selection of its parameters
is necessary, namely the uniaxial compressive strength (o)
and the material constants m; and s.

The application of the Hoek - Brown failure criterion to in-
tact anisotropic rock is accomplished by the incorporation of
a new proposed parameter, kg, which is determined by fit-
ting the modified criterion to the triaxial test data, obtained
from tests on samples with different orientations of the
foliation plane.

The variation of the uniaxial compressive strength, o, is
also incorporated in the modified criterion, while the con-
stant m; is characteristic for each rock type and independ-
ent of loading orientation. Its value is determined with a set
of triaxial tests performed perpendicular to the planes of
“inherent” anisotropy, as proposed by Hoek and Brown
[17].
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The proposed modified failure criterion is expressed by the
equation:

0.5
o
0,=0;+0|ky-m—>+s
O

where, 0 is the uniaxial compressive strength at an angle
of loading, B, and kg is the parameter describing the ani-
sotropy effect.

When loading is performed perpendicular to the planes of
“inherent” anisotropy of the intact rock, the parameter kg is
equal to unity (keo=1) and the strength (o) is equal to the
uniaxial compressive strength o.,. The minimum value of
this parameter, kg= k3o, occurs when loading is performed
at the angle of minimum strength which usually is when the
angle, B, between the major principal stress (o;) and the
foliation planes is between 30° and 45°.

The estimation of strength reduction of intact rock due to
anisotropy is described by the ratio keo/ kso.

It was found that the rocks possessing a high degree of
strength anisotropy, Rc, are also characterized by a high
value of the ratio keo/ k3o (i.e. slate and gneiss). Further-
more, rocks having a low degree of anisotropy give a pro-
portionally low ratio keo/ kso (schist and marble).

It is evident, that the proposed modified Hoek - Brown cri-
terion fits well the triaxial data of anisotropic intact rock,
based on the research findings. The proposed modified cri-
terion is intended for use for prediction of strength of intact
rock, but can also be extended to rock masses.
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Adiapaveia kai an®Aeleg anod oeicpoug )
NikdAaog AuBpalng

OpoTIHOG KABNyNTNG TEXVIKNAG ZeIoPoAOYiag
Imperial College of Science, Technology and Medicine

H Texvikf ogiopoAoyia eoTidleTal atnyv SIENIGTNHOVIKE XPAon
TWV YVOOEWV OglopoAoyiag, yewAoyiag kar dopo-Ouvapikng
yla TNV KATAOKEUN TEXVIKOV £PYWV IKAVWV VA aVTEEOUV OEl-
OHOUG ME €MIOKEUATIYEG {nuieg. H Xprnon Twv yvwoswv au-
TWV oTnNV Npagn, kabioTta npo@aveg OTl oladnnoTe Npoodog
oTnV TEXVIKN O€iopoAoyia eEapTdaTal anod Tig eni TGrnou napa-
TNPAOEIC KAl TV HEAETN TWV AMOTEAECUATWV CEICHWYV, OTO
€daPog, 0t KATAOKEUEG, KAl Mponavrdg oTnv GUUNEPIPOPA
Tou avepwnou.

H emiTuxia TnG epappoyng oTnv npa&n piag diakAadikng ou-
vepyaoiag €10IKWV OTIG NPoava@epOEITES ENIOTNHOVIKESG Ne-
ploxéc €EapTaral €€ oAokAfRpou ano Tnv opln kabodrnynon
Kdl TOV OUVTOVIOUO and €UnEIipoug TEXVIKOUG TWV appodiwv
KPATIKOV QOpPEWV Kal and Tn diabson Twv avaykaiwv no-
pPWV.

e 6Aa autd n Adiagaveia n AlapBopd kar o poAoG nou nai-
Cel OTIG AanWAEIEC anod osIoPoUG gival £éva ooBapo Kail enikai-
po B¢pa nou anacxoAei onuavTika Tnv dieBvR oikovopia. To
evdlapepov €dW £YyKEITAl OTO OTI nap OAn Tn npoodo Tng
ENICTAMNG KAl TNG TeEXVOAOyiag yia Tnv avTICEIOHIKA KATA-
OKEUN TEXVIKOV £PYWV, Ol UAIKEC KAl avOpWNIVEC ANWAEIEG
ano oeiopoug eEakoAouBolv va auEdvovTtal aAdaTwdwg.

O1 TeAeuTaiol ggiopoi oTnv AiTh kKai oTo MakioTav oKOTWoav
250,000 kai 86,000 avBpwnoug avTioToiXwe, EVW O avTife-
on, osiopoi atnv KaAipopvia kalr Néa ZnAavdia, nou gixav To
i010 pEYEBOCG, OKOTWOAV PWOVO Jia skatovTada atopwy. Mepi-
MEVape OTI N €@ApPoyn TWV AVTIOEIOUIK®OV KAVOVIOU®V, N &-
niBAEWN Kal EAEYXOC KATAOKEUNG TEXVIKWV £pywv Ba €Ea-
o@AaAifav TNV anaiToUPEVN avTICEIOHIKN avToxr Toug, npdy-
ga nou duoTuxX®G dev €ival EPPAVEG PEXP!I ONMEPA, Kal To
€pwTNMA gival yiaTi.

O1 AOyol yia TOUG oMnoioug n €@Aapuoyn TWV avTICEIOHIK®OV
Kavoviou®v, n opBn eniBAswn kal o €AeyXo¢ TNG KaTa-
OKEUNG TEXVIKOV €pywV dev Sivouv anoTeAéopaTa pnopouv
va yivouv KatavonToi HOVo PE €va €AEyXOPEVO Meipapa nou
BacileTal OTIC UNAPXOUCEC NAPATNPNOEIC KAl OToIXEia Twv
TEAEUTAIWV BEKAETIWV.

H avaluon Twv {NUIOV MOU £XOUV MPOKAAECElI OSIOUOI KATA
Ta TeAeuTtaia 20 XpoOvia NAyKooHiwg anodeikvUel OTI € MOA-
AEC XWPEC, OI Kavoviopoi dsv uaTepouaav Kai 0TI ol EAAnvI-
Koi kavoviopoi gival JeTa&l Twv KAAUTEpwWV. AAAG BpEBnke
eniong OTI auTtd Oev €ival apKeTO, YIATI AUTO MOU UCTEPEI
gival n epapuoyn TWV Kavoviouwv, n eniBAeywng oTo oTadio
KATAOKEUNG Kal n ouvThpnon. BAENETe, OTI 0t OpPIOHEVEG
XWPEC Ol KAVOVIOWOI €ival avaykaaTikoi, ge AAAEG sival npo-
QIPETIKOI, EVW OTIG NEPIOTOTEPEG XWPEG €ival anAwg O1aKo-
OMNTIKOI.

AuTd nou e€nyei yiaTi dsv e@appdlovTal oI KavovioHoi Kal
nponavTtog n eniBAEWn OTNV KATACKEUN TEXVIKWV E£PYWV Ei-
val n adlapaveia nou anoppeel anod TNV Kataxpnon Tng &&-
ouoiag and PEAETNTEG, KATACKEUAOTEG, nIBAENOvVTAG KUBEP-
vNTIKoUG unaAAAAoug, Kal nponavtog and Tn noAiteia. 'OAeg
0l HOPPEG KUBEPVRTEWY €ival euaiobnTeg oTnv adiagaveia,
OTO VEMOTIOWO Kal oTnv NoAITIkA dwpodokia nou dlapepel a-
valoya pe TNV xwpa f e Tnv €Eouaia. MapadeiypaTtog xapiv
OPIOHEVEG MOAITIKEG MPAKTIKEG, XPNMATOSOTATEIC Mou eival
VOMIHUEG O€ JIa Xwpa, Unopei va gival napdvoueg o€ dAAn.

Ta TeAeuTaia 20 xpovia n adiapaveia exel diEIgdUOEl O€ OAEG
TIC HOPPEG KAl CUCTAMATA CUVAAAAY®V, PNE OOBAPEC ENINTW-
0€IG MPO Mponavrdg oTnv OIKovopia Kdl OTIG avBpwniveg
oxéoeic. O BaBuog adiaavela O Wia Xwpa eKTINATalr anod
digBveig enixelpnuaTikoug, acpaAioTikoUG Kal OIKOVOHOAOYI-
KoUG opyaviopoUc, Kal avakoIVWVETal £Tnoiwg and Algbveig
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Opyaviopoug, 6nwc o Opyaviopog OIKOVOUIKAG Suvepyaaiag
kal Avantu&ng, To Kévtpo AlgBvoug Alagdaveiag, n Mayko-
opia Tpanela, kal Ta Hvwueva 'EBvn.

O Aciktng AlapBopag n adiapavesia CPI (Corruptions Per-
ceptiong Index) BaBuoAoyei Tn adiapdaveia nou yiverar avTi-
ANNTRA O pIa XWpa HETAEU atopwy, dnNUoosinv unaAAfAwv
Kal NoAITIk®v. BabuoAoyeiTal pe 0 yia Xwpeg peyaing adia-
@aveiag, kal naipvel 10 yia diapaveic Xwpeg

Acixktng MagpBopdag CPI
o o
> i

24 t ~ s s -
1 T T 1
1995 2000 2005 2010
‘Erog
Aidypappa [1]. AlaxpoVvikr HETABOANR Tou AcikTn AlapBopdc
ano6 1o 1995 Tou CPI o< £€En XWPEC, OUNNEPIAQUBAVOUEVNG
kal TnG EAAGdag

e nAouadieg Xwpeg o deiktng adiagaveiag CPI napapével
OXETIKA 0TABEPOC Kal oc £nineda peyaAng diapaveiac. AvTi-
BETWG 0 PTWYXEC XWPES 0 deikTng CPI undkeital diaxpovika
oc au€opsiwoslC METAEU opiwv PeydaAng adiagaveiag. 3Tnv
ITalia o1 avwpaAeg Xpovikeg MeTaBoAEG Tou deiktn CPI ako-
AouBoUv MIoTd ToV avTiKTUNO MOAITIKOV aAAay®v, nou mnpo-
€PXOVTAl KUPIWG anod Ta voTia diapepionara Tng xwpag. ZTnv
AiTR, n AlapBopa sival axeddv nAnRpnc.

Ta oToIxeia nou £XOUME dEiXVOUV OTI N OIKOVOMIKRA avanTugn
Miag xwpa neplopilel Tnv adiagdveia. AnAadr), and Toug
OUVTEAEOTEG Nou ennpealouv To peyeBog Tng AlapBopdc, o
KUPIOTEPOC €ival To xaunAd kata KepaAn Etioio EBvikO Ei-
oodnua (GNI), 1diaITépw 6Tav auto dev €ival KATAVEUNHEVO
METAEU TWV KATOIKWV HIAG XWPAG.
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Aidypappa [2]. ZuoxETion Tou EBvikou EigodnuaTog pe Tnv
adlagaveia aTig 27 XWPeG TnG Eupwnaikng Evwaong

Ano TIG 27 XWPeG TG Eupwnaikng 'Evwon ol nAéov diapa-
veig €ival n Aavia, n ®iAavdia kal n Zoundia, nou BaduoAo-
youvTal pe 9.5. H EAANGda, npo Tou 2007 Atav 23", Ye ouv-
TeAeoTr) adiagpaveiag 4.7. Znpepa o Babudg nou naipvel n
EANGDa £xel néoel aTo 3.8.

Stnv AT To Kata Ke@aAn €troio EBviko Eicodnua ival po-
vo 2 Eupw Tnv nuEpa, avenapkeg yia Tnv enifiwon Twv Ka-
TOIKWV. ZUpnANp®VETAl OPWC and £va deUTepo €100dNKa
(napaoikovopia) Aoyw TnG diapBopdg nou amokTaTalr anod
adlapaveic nny&g.
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Méoog Asiktng AiagBopdig CPI
1995-2009

T T T

2.0 25 3.0 35 4.0 45

log[Meoo kard kegaAr] EBviké EicéSnpa GNI Atlas 1960-
2009] 143 xwpeg

Aldypappa [3]. ZuoxeTion PeTa&u EBvikou EigodnuaTog Kal

adlagaveiag yia 143 xwpeg Twv Hvwpéveov EBvav. O nAgov

diapaveig xwpeg €ival naii n Iohavdia, n ®iAavdia kai n Nea
ZnAavdia nou BabuoAoyouvTal yia diapavela pe 9.5.

AUTEG Ol GUOXETIOEIC anodelkvUoUV NOCOTIKA TO avauevoue-
vo, dnAadn OTI o deikTng adiapaveia €ivai ouvapTnon Tou
KaTd kepaAn EBvikoU EIcOdRMATOG NOU OUVIOTA ApKETA IKa-
VOonoINTIKA To JeikTn Tou BIOTIKOU €NINESOU HIAG XWPAC, KAl
XPNOIMOMoIEiTal O 31aXPOVIKEC OUYKPIOEIG HE AAANEG XWPEG.
O QTWXEG XWPEG Teivouv va eival nio adlapaveic anod TIg
nAouaieg, npdyua nou sival pgev yvwoTd aAAa nou dev sixe
TEKUNPIWOEI NOCOTIKA WEXP! OrHEPA.

EpxOHaoTE TWPA OTH ANAVTNON TOU EPWTAMATOG, YIaTi nap-
O0An TN nNpdodo TNG TEXVOAOYIAC yia TV BEWPNTIKWG ao@aAn
QVTIOEIONIKN KATAOKEUN TEXVIKMV €pYwV, Ol avBpwniveg a-
NWAgIEC and osiopous, eEakoAouBolv va auEavouv.

O1 avBpwnIveg anwAELIEG eEapTOVTAl KUPIWG and 1o peyedog
TWV CEIOPV, TNV MNUKVOTNTA KATOIKNONG, TNV TpWwTOTNTA
TWV KATAOKEU®V Kal Tov Acgiktn adiagaveia. Ta oToixsia
otnv d1aBegon pag €ival o apiBuog AvBpwnivwv ANWAEI®OV yia
41 ceiopoUg, peyéBoug My 7+0.5, og 29 OcIOUOYEVEIG XW-
PEC, MOU ouvERNnoav anod To 1994,

100,000

10,000

Taiman

log[Ap1Bpog amoieoBéviwy 1994-2009]

1 2 3 4 5 6 7 8 9 10
Acixtng MiagBopdg CPI 1994-2009

Aldypaupya 4. Ta anoTeAéopaTa TnG availuong Twv OTOIXEI-
WV auTwv eival evdlapepovta. av napdadsiypa, onwg dei-
XVEl N naAivdpopnong o apiBpdg Twv AvBpwnivov ANwAgIOV
oapws e€aptaTtal ano Tov Asiktn adiapaveiag CPI kar €nn-
pealerar Aiyo and TIG AGAAEG MAPAMPETPOUG, IDIAITEPWG OF
PTWXEG XWPEG. O Adyog €ival OTI oI AAAEC NapapeTPol, ONWG
0 TUNOG KATAOKEUN, Kal N TpwTOTNTA, €ival Kal auTEG ouvap-
TAOEIG Tou BaBpou adiapaveiag.

Aidypapypya 5. Ta idla cupnepacpaTta €XOUME Kal and Tnv
oUYKpION TOU KAaTd Ke®aAAn €Tnolou EBvikoU Eioodnuartog
(GNI) pe Tov ApiBud AvBpwnivwv anwAsinv, dnAadn o1 n

OIKOVOMIKA avanTuén €nidpd BETIKA OTOV NEPIOPIOKO TWV Ka-
TACTPOPWV KAl CUVEN®G OTN PEiwaon Tou apiBuou BupdTwv.
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log[Mégo kard kepahr EBviké Eio68nua GNI Atlas1994-2009]

O1 kUpIoGg AOYOG yia Tov orfoio n €papuoyn TwV avTIoEIOHI-
KWV KAvovIoU®V Kal n opOn eniBAswn kai o éAeyxog dev di-
VOUV anoTeAéopara, onwg €inaye, Ynopei va ekTipunbei povo
ano napatnpnosic euneipikol XapakTApad, Nou anoTteAolv To
Baoikd Pnxaviouo npoodou KABe nIoTAMNG.

H avaAuon kataAnyel OTI n adiapdvela €ival o KUPIOTEPOG
AOYOG unelBUVOG Yia TIG MEYAAEG ANWAELIEG NMOU MPOKAAOUV
Ol OEIOUOi, Nou €nioKIAlel 0€ PeyaAo BaBUO OAEG TIG AAAEG
EVEXOUEVEG APVNTIKEC NAPAUETPOUC. H aogdaleia, n 100TNTA
€UKAIPIOV, N NPOOTACIa TOU GUOIKOU NEPIBAAAOVTOC KAl TWV
NoAITOV anod ocigpoUc, anoteAouv deiypyaTta ypa®nc yia To
BIoTIKO €ninedo Tou AaoU €vOg KpAToug, Kal eEapTwvTal ano
To EBvIKO Eigddnpua.

H adia@dveia unovopelel oTnv pila Toug OAEG TIG Npoond-
Belec nou KAVEl n €NICTAKN Kal n TexvoAoyia yia Tn Weiwon
TWV avBpwnivwv Kal UAIKOV anwAsi®V, yid TIC Onoisg dev
€uBUVOVTAl HOVO Ol OEICHOI.

O1 osiopoi dev OKOTWVOUV avBpwnoug, €ival Ta onitia nou
OKOTWVOUV Kal €ival nepiepyo OTI, and To €va PEPOG N MOAI-
Teia enevdlel onuavTika Nocd oTnV AvTIOEIOWIKA NpooTaacia
MIag Xwpag, Kal anod 1o aAAo ayvoei TeAsiwg 0TI oTnv npay-
HaTIkOTNTa Ta Nood auTa diappéouv AOYw TnG adlapaveiac.

To YevikO CUMMNEPACHA MOU CGUVAYETAl gival OTI KAMOTE, Ol
KATaoTPOPEG nMou npokaAoUoav ol ocighoi anodidovrav os
avwTepn Bia. ZAPepa, We TNV NPOodo TNG ENICTANNG KAl TNG
TexvoAoyiag, dev pnopsi napd va anodoBouv oTnV apeAsla
kal Tnv adiapaveia.

ZoUpE PE YEWAOYIKR ouykaTdBson, n onoia UMNOKEITAl OE
METaBOAEG dveu npoeidonoinoews.. H npdyvwon Twv Oel-
oM@V ATav Hia €nikivduvn Xigaipa Mou eUTUXWG MEPAOCE.
‘Towg n UON XPNOIKONOIEI TOUG O€IoPoUG Yid va Pag KAavel
va €iJacTe Taneivoi, Nou €ival autod Nou NEPIPEVEI KAVEIG va
XapakTnpilel €va enioTrpova.

™) To apBpo auTd anotehei TNV SIAAEEN Tou kadnyntr Niko-
Aaou ApBpaln oo NaveniotApio ABnvawv Tnv 27" Iavou-
apiou 2012 eni Tn avaknpuU&el Tou WG eNITiHOU 313AKTOPOG
TNG =X0ANG OeTikwV EmioTnuv Tou MavenioTnuiou

(NARpeg keipevoo: Corruption kills, Nature, vol.469, no.
7329, pp.153-155 kai TA NEA THS EEEEMM, ap. 35, ®epp.
2011, oeA. 14-21)
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AIAKPIZEI> EAAHNQN
FEQTEXNIKQN
ENMNIZTHMONQN

EBvikd ko Kamoblwotplako
MANEMIZTHMIO AGHNQON

Avayopeuon Kaényntou NikoAdou ApBpadn
G EniTigou AI3GkTOpOG
Tou MavenioTngiou ABnvev

Tnv 27n Iavouapiou 2012 avnyopelBn eniTiyog dISAKTWP
Tou Tunuartog MewAoyiag kar FewnepiBAAAOVTOG TNG ZXOANG
OeTikwv EnioTnuov Tou EBvikoU kal KanodioTpiakoU Mave-
nioTnpiou ABnvav o Ap. NikdAaog AuBpalng, Akadnuaikog,
OpoTIMOG KaBnynTAG Texvikng ZeiopoAoyiag oto Imperial
College Tou Aovdivou.

MeTa Tnv avagopd Tou kabnyntoU Tou Topéa MeEw@UOIKNG
kal FewBeppiag kar AlcuBuvth Tou Mewduvapikou IvoTiTou-
Tou Tou AaTepookoneiou ABnNvev KowoTta MakponouAou otnv
oTadiodpopia Tou TIHWHEVOU, TNV avayvwon TV KEIMEVWV
Tou Wnoiopatog Tou TPAWATOG, TNG Avayopeuong Kal Tou
A1dakTopikoU AimA®wpatog and Tov Mpdedpo Tou TuApaATog
FewAoyiag kal FewnepiBallovrog, kabnynTtn MixanA ZTaua-
Takn (oe apyxaifouoa kabapevouoa!) kal TNV NepIEVIUCH TOU
TIHWHEVOU WE TNV TABEVVO TNG ZXOANG ano Tov KoounTopa
TNG ZXOANC OceTikwv EmioTnu®v kabnyntn XapdAauno Ma-
nayswpyiou, o TIHWUEVOG MIANCE pe BEpa «Adiagaveia kal
anmAEIEC anod OEIoHOUGC».

(C- 4R -0)

NSNS ENGINEERING
”" GEOLOGY
AND THE ENVIRONMENT

([~ IAEG|
Al 70l

el GEOLOGIE
e

E
L'INGENIEUR
ET DE U'ENVIRONNEMENT

O XapdaAapnog ZapoyAou otn IAEG RICHARD WOLT-
ERS PRIZE 2012 NOMINEE LIST

The Richard Wolters Prize 2012 will be presented by IAEG
at the occasion of ISL-NASL 2012 (June 2-8, 2012, Banff,
Canada). There are 6 candidates nominated by their Na-
tional Groups. They are Arash Eshraghian (Canada),
Chaosheng Tang (China), Haralambos I. Saroglou
(Greek), Marc-André Brideau (New Zealand), Sérgio D.N.
Lourengo (United Kingdom) and Jennifer B. Bauer, L.G.
(United States of America).

The 6 candidates will attend the competition on Monday
June 4, 2012, Banff, Canada.

Selection of the winner of the Richard Wolters Prize and
runner-up will be made by a jury appointed by the IAEG

TA NEA THZ EEEEI'M - Ap. 43 — ®EBPOYAPIOZ 2012

Executive Committee. The winner will be informed before
‘Richard Wolters Prize Luncheon’ on Thursday June 7, 2012.

Wish good luck to them,

.FQ-“LU-MWM

Professor Faquan Wu

Secretary General, IAEG

Institute of Geology and Geophysics, Chinese Academy of
Sciences

Beituchengxilu No.19, Chaoyang District

P.0.Box 9825, Beijing 100029, CHINA
Tel/Fax:86-10-82998284

Email: wufaquan@mail.igcas.ac.cn
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BPABEIA I' IA
FEEQTEXNIKOY2
MHXANIKOY2

2012 SHAMSHER PRAKASH RESEARCH AWARD
http://vogal0.org/research award.html

Shamsher Prakash Foundation solicits nomination (no
application) for the 2012 SHAMSHER PRAKASH RESEARCH
AWARD for young engineers, scientists and researchers (40
years or younger, Date of Birth 03-31-72 or later) from all
over the world. Nominations are invited so as to reach the
Honorary Secretary on or before March 31, 2012.

The candidates should be specialists in Geotechnical
Engineering and/or Geotechnical Earthquake Engineering
and it is necessary that they have significant independent
contributions and show promise of excellence in research.

The Award consists of cash prize US $1100.00 and a
plaque. The nominations may be made on a plain paper and
submitted electronically.

All nominations will be reviewed by a Judging Committee of
International Experts from Canada, Australia, Hong Kong,
Japan, and United States and the award will be announced
by September 30, 2012. Suitable arrangements will be
made for making the award at a function/event which the
awardee may choose.

2012 SHAMSHER PRAKASH ANNUAL PRIZE FOR
EXCELLENCE IN THE PRACTICE OF GEOTECHNICAL
ENGINEERING
http: ogal0.or rize excel MST.html

Shamsher Prakash Foundation solicits nomination (no appli-
cation) for the "2012 SHAMSHER PRAKASH PRIZE FOR EX-
CELLENCE IN THE PRACTICE OF GEOTECHNICAL ENGI-
NEERING" for young persons (45 years) primarily from
practicing engineers from all over the world. Nominations
are invited so as to reach the Honorary Secretary on or
before June 30, 2012. The candidates should be special-
ists in Geotechnical Engineering and/or Geotechnical Earth-
quake Engineering and it is necessary that they have sig-
nificant independent contributions to practice and show
promise of excellence. The Prize consists of US $1100.00
and a plague. The nominations may be made on plain pa-
per. The age may be relaxed in exceptional cases at the
discretion of the judging committee.

All nominations will be reviewed by a Judging Committee of
International Experts from Canada, Japan, Ireland, Taiwan
and United States. The award will be announced by October
31, 2012. Suitable arrangements will be made for awarding
the Prize at an appropriate ceremony in the country of resi-
dence of the winner.
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ANAZKOIMHzH
FEQTEXNIKQN
EKAHAQZEQN

«KataoTtatikoi Nopol,
AvaykaioTnTa kai Xpnoigornra»

Tnv Terdptn 11 Iavouapiou 2012 JdiopyavwOnke anod Tov
Topéa MewTeXVIKAG TNG =XOANG MOAITIK®V Mnxavikwv EMIM
OIAAgEN Tou ouvadeA@ou Anuntpiou KoAUpna, Ap. MoAiTi-
KoU MnxavikoU, Kaénynty Geotechnical and Tunnel Engi-
neering, University of Innsbruck pe TiTAo «KartaoTarti-
koi Nopol, AvaykaioTnta kal XpnoigotnTas.

Ta Baoikd onpeia Nou NApouciace o OPIANTAG NTAV:

Znuaocia kai 10Topia TWV KATACTATIK®V VOPWV oTnv Edago-
pnxavikn. ‘Epeuva kar npdgn. MiIkpooKoMnIkEG Kal JAaKpOOKo-
nikéG Bewpieg. ANEIKOVION OPIAK®V (PAIVOUEVWV, ONWG M.X.
anwAeia eA&yxou TNG napapopewons. H €vvoia Tou "anAou
UAIkoU" (simple material) kal n onuacia TNG OTNV YEWTEXVI-
KA. H "uvAun" TV KOKK®WI®V UAIK®OV Kal n gaénuariki a-
NEIKOVION UCTEPNTIKWV QAIVOUEVWV. H onuacia Twv avaA-
AoiwTwv 1I810TATWY (invariance) kal TNG avTIKEIMEVIKOTATAG
(objectivity). To npoBAnua Tng noAAanAoTnTag, a&ioAdyn-
ong kai Ta§ivounong TWV KATaoTaTIkK®V VoUWV, MAaoTikoTn-
Ta, unonAacoTikoTnTa, "“Bapodsoia”. Nati xpelaleTal nepaite-
pw €peUva NAVW OTOUG KATACTATIKOUG VOUOUG. Baoikeég ap-
XEC TNG “"Bapodeoiac”, evdg véou nMAaigiou yia KATaoTaTikoUg
VOHOUG KOKKWOWV UAIKQV.

MNepi noAunAokdTNTAG TWV KATACTATIKWV VOHWV!

Tov kaTaAapaTe n va oag Tov Eavanw;

(C- 4R -0)

«MNpooparteg EEeAi&eEIG oTOV ZXESIACHO OJIKOV
Znpayywv>»

Tnv Aeutépa 30 Iavouapiou 2012 diopyavwbnke ano Tnv
EAANvIKA Enitponn Znpayywv kai Ynoyeiwv Epywv OI1GAEEN

TA NEA THZ EEEEI'M - Ap. 43 — ®EBPOYAPIOZ 2012

Tou levikoU IpappaTéa Tng EEEEMM MixaiAn KaBBada, Ap.
MoAImikoU MnxavikoU, AvanAnpwtrn Kaénynt otov Topéa
FEWTEXVIKNG TNG ZXOANG MOAITIKOV Mnxavikwv Tou EMIM pe
0ua «MpdoeaTteg EEeAiEeic oTov Zxediaouo Odikwv =npay-
YOV,

Stnv OIAAEEN oxoAlaoBnkav npooparte eEeAifeic oTa £Eng
B<uara:

1. Zupnepipopd Tou MeTwnou Ekoka®ng

e SUOXETION TNG €KOAIYNG TOU MPETWNOU HWE TO BABog Tng
onNpayyag kai TIG YEWTEXVIKEG napapeTpoug (diaypdupa-
Ta €UOTABEIAG PETWMOU), UE CUVENEIA:

- EKTignon Tou ouVTEAEDTH aoPAAgiag EvavTl aoTabeiag
TOU HETWMNOU

- YnoAoyiopogG TnG KaunuAng ékBAIwng pe Baon Tig ap-
XIKEC UETPNOEIG EKTACIOUETPWV HETMMNOU

- TIpOBAEWN TWV YEWTEXVIK®OV NAPAPETPWV EUMNPOC and
TO HETWMO €KOKAPNG PE BACN UETPNOEIG TNG EKBAIWNG

- MpoéBAewn Twv kabiicewv TnNG enipaveiag oe apabeig
OnPayyeg We Baon HETPACEIG TNG EKBAIYNG

e ExTignon Tou Babuou BeATiwong TNG suoTabdelag Tou HE-
TOMNoU e aykupia FG kal dokoUg nponopeiag

2. ®oprTia oTnv Apgon YnooTnpign

Enippon Tng gvioxuong Tou WETWMNOU 0Ta QopTia TNG APEoNG
unooTrPIENG

3. ®doprTia oTnv TeAikn Enévduon

e ®opTia oTnV TeAIKN €névduon PECW TPIBIAOTATWY avaAu-
OEWV: EKTIUNON TNG €MIPPONG TNG HETAPOPAG POPTILV
ano Tnv apeon unooTtnpIEn Kal Tou gpnucpol Tou nepi-
BaAAovTog yewuAikoU

e 3TOXAOTIKN avaAuon TwV (OpTiwv Kal oXedIAoUOG OnAl-
OMEVWV Kal AonAWV TEAIKQOV €NevOUTEWYV

(G- 4R -0)

«The flexible structural facing for the rockfall
protection and slope stability — Design ap-
proach and new calculation concepts>»

Tnv Teraptn 6 dePBpouapiou, ornv ABRva, kal Tnv Meuntn 7
deBpouapiou, oTnv Oeooalovikn, napouciacbnke SIAAEEN a-
nd Tov Giorgio Giacchetti, MeTaAAeioAdyo Tonoypago - le-
wAOYyo, oUpBouAo TnG Maccaferri S.p.A., Italy, pye 6éua «The
flexible structural facing for the rockfall protection and
slope stability — Design approach and new calculation con-
cepts».

Ta Baoikd onueia TNG Nnapouciacng Tou OMIANTA ATav:
GENERAL OVERVIEW FOR THE ROCK FALL DESIGN

e Criterion for the rockfall protection designing.
e Typical solutions

Surficial interventions with meshes for drapery and facing
General overview

e The behaviour of the meshes
e Basic observation and experience
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e Laboratory and field test
Simple drapery

e Calculation procedure
Flexible structural facing

Rock environment
e Calculation approach: the MacRo 1 solution

Soil environment
e Calculation approach: the BIOS solution

ROCKFALL PROTECTION

ETAG 27 code: benefits and limits

Notes for rockfall protection design

Rockfall simulation software

Design approach for rockfall barriers and embankments
Embankments and their design

CASE HISTORY

H napouaciaon €xel avapTndn oTnv I0To0Aida TnG EEEEMM.

O3 D

«Alaxeipion TnG apeBaidoTNTag oTn FEWTEXVIKA
Mnxavikn - O poAog Tng Evopyavng Mapako-
AoU6nong kai Tov MeTprioEwV»

Tnv Terdptn 22 ®ePpouapiou 2012 napoucidaobnke n 7"
AOHNAIKH AIAAEZH TEQTEXNIKHZ MHXANIKHZ and Tov
ZTépavo TodToo, Ap. MoAITIKO Mnxavikd, Kaényntn Tou To-
MEa TewTexVIKNC Mnxavikig Tou Tunuatog MoAImkwv Mnxa-
VIKQOV TNG MOAUTEXVIKNG ZXOANG Tou ApioToTeAeiou Maveni-
oTnuiou ©socalovikng. To B£ua Tng SIAAEENC ATav «Alaxei-
pion TnG aBePaidtnTag otn FewTexViK Mnxavikrn — O poAog
TnG Evopyavng MapakoAouBnong kal Twv MeTpAgewv». 3TN
ouvexela diveral ouvTopn nepiAnwn Tng JIAAEENG.

Ta TeAeuTaia xpovia, kabBwg ol duvaToTNTEG Kal n akpipeia
TWV PETPNOEWV EXOUV BEATIWOEI KaTd NoAuU, yiveral noAU nio
ouxvd evopyavwaon kal napakoAouBnon TnG CUPNEPIPOPAG
TV MewTexvikwv 'Epywv kai divetal n duvaTtdTnTd va €KTI-
MNBei N anokAion TWV UMOAOYIOTIKOV EKTIUNOEWV aAnod TIG
avTiOTOIXEG WETPAOEIG KAl KATA Kanoio Tpono va “perpndei*
n MHeEyAAn aBeBaidTnTa MNOU UNEICEPXETAl OTOV OXeJIAONO
TouG. EidIkOTEpa O OMIANTAG avagepOnke oTa nNapakdaTw
B<uaTa:

3TIG aITieg nou npokaAoUv Tnv aBeBaidoTnTa, Kata Ta diaPo-
pa oTadia TNG UNOAOYIOTIKAG MEAETNG Kal Tou OXedIAopoU
TV MewTeXVIKwV ‘Epywv. (And Tnv avayvwpion Tov npay-
HaTIK@V OdOMEVWY WEXPI TNV NPOTACN KAl OTN CUVEXEIQ TNV
eniAuon Tou anAonoinuévou UMNOAOYIOTIKOU MPOCOMOIWHA-
T0G.)

>Ti¢ aduvapieg nou napouaialsl n avTiHET®NION ThG apepal-
o0TNTAG PE TNV oUVABWG ePapuolOPeEVn NPAKTIKN Bewpnong
giag €EapTwHevVNG and TNV KaTtnyopia Tou £pyou TIMAG OAI-
KOU OUVTEAECTOU N MEPIKWV OUVTEAECTWV dao@aleiag, a-
yvowvTag Tnv mbavotnTta actoxiag nou yiveral deKTH yia To
OUYKEKPIUEVO £PYO Kal T XapakTnpIioTIKa TnG aBeBaidTnTag.

>Tn diagoponoinon TwvV XapakTnpIoTIKOV TNG aBeRalotTnrag
O£ OPIOCHEVOUC TUMOUG MewTeXVIK®V ‘Epywyv, onwg ol Ogue-
Mwoeig, Ta Mpavn kal n ZTabeponoinon KaTtoAigbrnoswv, ol
BaBiéc Ekoka@eg kal n AlIGvoiEn Inpayywyv O aoTIKO MePI-
BaAAov. ZTn avanTu&n Twv enipgépoucg BepdTwy avanTuxen-
Kav Kal unooTnpixénkav opIoPEVEG vOIAPEPOUTES ANOYEIC,
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onwg OTI oTta npoPAnuarta Beueliwong, dTav ol PETAKIVAOEIG
TV Bepelinv gival hIkpEG, TOTE n aBeBalOTNTA TWV UMNoOAoyI-
OTIK®OV EKTIMACEWY €ival PeyaAUuTepn Kal OTI OTIG MEAETEC
oTabeponoinong KaToAIoBNOEWY, N TUXOV EQApPHOYN TNG Av-
TioTpopng AvaAuonc BgAsl noAU npoooxn Kai 0TI N KataAAn-
An epappoyn Tng Observational Method nAsovekTei kal €ival
nepioooTePO agidonioTn and Tov UNOAOYIOHO Kal TNV TIUR Tou
SuvTeAeoTr AopaAeiag.

STIC OUVONKEG Kal NpoUnoBEceIC KATw ano TIC OMOIEC N Q-
appoyn Tng Observational Method odnyei og KaAd anoTeAE-
oupaTa Kalr otnv anoTignon TG £w¢ TWpa £PAPHOYNG TNG
OTOV OAOKANPWHEVO OXEDIAOHO TWV MEWTEXVIKWV ‘Epywv.

O OMIANTAG €KAEIOE TNV Mapouciacn Tou, HE TNV avaeopd
TPIWV CUYKEKPINEVWV MNEPINTWOOEWYV, OTIC OMOIEG O EKTEAE-
0B€ioeg PETPNOEIG NTAV MOAU XPNOIYEG OTNV Avayvwpion TNV
katavonon kal TEAIKG TNV avTigeT®nion dUOKOAWV lMewTe-
XVIKOV MpoBANuaTOV.

H napouaciaon 8a avapTn®n oTnv IoTooeAida TnG EEEEMM.

O3 D

«Road Mesh
The use of double twist steel wire mesh as a
reinforcement for asphalt pavements»

Tnv TerapTtn 29 ®eBpouapiou, otnv ABrva, kai Tnv MéunTtn
1 MapTiou, otnv Osooalovikn, napouciacOnke dIAAEEN ano
Tov Marco Vicari, MoAITikd Mnxavikd - YOpauAiko, Texvikd
AleuBuvTn Tng Maccaferri S.p.A., Italy, ue 6€pa «Reinforced
Pavements»

Ta Baoikd onueia TNG Nnapouciacng Tou oMIANTA ATAv:

e Typical applications of geosynthetics materials in pave-
ments: ground stabilization (unpaved roads, parking
decks, heavy duty pavements) and asphalt reinforce-
ment.

e Technical and economical criteria for the determination of
the most appropriate product (steel, glass, PET, PP,
HDPE, etc.).

e Installation and recycling issues.

e The real experience: some important case history of pro-
jects realized worldwide by Maccaferri.

H napouciaon 8a avaptn®n oTnv 1oTooeAida Tng EEEEMM.
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NMPOZEXEIZ>
FEQTEXNIKEz
EKAHAQZEIZ

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

3rd International Seminar on Earthworks in Europe, 19 - 20
March, 2012, Berlin, Germany,
www.fgsv.de/veranstaltungen international.htmI?&tx jullee
vents pil[showUid]=85&cHash=4153b585bc

3 O

*THE BRITISH -

GEOTECHNICAL
ASSOCIATION

52nd Rankine Lecture
21 March 2012, Imperial College, London, UK
http://bga.city.ac.uk/cms/htmil/2012%2052nd %20

Rankine%20Lecture.pdf

Performance-based design in geotechnical
engineering

Professor Malcolm Bolton
Cambridge University

Engineering design consists of a sequence of decisions
which should satisfy the client’s objective performance re-
quirements. This lecture will argue that an assessment of
geotechnical performance must involve ground displace-
ments, and that the traditional approach of specifying
safety factors is potentially wasteful. In particular, the Limit
State Design (LSD) approach adopted in the Eurocodes will
be shown to lack objectivity and therefore to be inadequate
to the needs of clients and society at large. Improvements
will be proposed through the adoption of Mobilizeable
Strength Design (MSD) principles in which the designer
explicitly considers the stress-strain behaviour of the
ground.

Central to the MSD approach will be an assessment of the
possible deformability and strength of the soil that lies
within the anticipated deformation mechanism of the pro-
posed geo-structure. Displacements are then calculated by
applying the principle of conservation of energy to the de-
formation mechanism. This leaves the designer with an
implicit assessment of deformations before any other
checks which might later be made by Finite Element Analy-
sis (FEA), and ensures that the intended design perform-
ance can always be checked by monitoring during construc-
tion. Examples of the application of MSD will include earth
retaining structures, slopes and foundations.
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Practices and Trends for Financing and Contracting Tunnels
and Underground Works, 22-23 March 2012, Athens,
www.tunnelcontracts2012.com

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

GeoCongress 2012 State of the Art and Practice in Geo-
technical Engineering, Oakland, California, USA, March 25-
29, 2012, www.geocongress2012.org
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Geotechnical Instrumentation
and Monitoring

Innovative techniques - cost effective solutions - valuable results

30 - 31 March 2012, London, UK

www.emapconferences.co.uk/geotechnicalmonitorin
g/home

Ground Engineering is proud to announce the 3rd Geotech-
nical Instrumentation and Monitoring Conference and Work-
shop, the only two-day event showcasing the latest innova-
tions in technologies, assessing the value of instrumenta-
tion and how best to manage and interpret data.

Attend this event to:

e Mitigate geotechnical risk through cost-effective monitor-
ing solutions

e Ensure you are using the most effective instrumentation
and monitoring system for your projects

e Hear the Client and Main Contractor perspective to un-
derstand what they need from an instrumentation and
monitoring system

e Assess the raft of new technologies that can help you de-
liver a project safely and cost-effectively

e Engage in the debate on ‘Who should be responsible for
instrumentation and monitoring during construction?’

e Avoid the pitfalls encountered on previous projects

e Receive an update on monitoring systems for the rail,
energy and highways sectorand monitoring of rock engi-
neering, deep excavations and retaining structures

GE's Geotechnical Instrumentation and Monitoring confer-

ence will tackle the key issues facing the industry today,

including:

e Who should be responsible for instrumentation and moni-
toring during construction

e The most effective way of limiting movement and stabilis-
ing underground construction

e Progress on Standards for I&M, for and against and pre-
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dicting how far off we are from Standards being intro-
duced

e Understanding and interpreting monitoring data to ensure
safe project delivery

e Whether it is possible to minimise monitoring but also
mitigate geotechnical risk

O3 D

UNDER CITY Colloquium on Using Underground Space in
Urban Areas in South-East Europe, April 12 - 14, 2012,
Dubrovnik, Croatia, www.undercity2012.com

O3 D

m EARTH AND SPACE 2012 CONFERENCE

Pasadena, Califomia » Aprl 15-18, 2012

Ll Environments

April 5-18, 2012, Pasadena, California, USA
http://content.asce.org/conferences/earthspace2012

The Aerospace Division of the American Society of Civil En-
gineers invites you to participate in the 13th ASCE Aero-
space Division Conference on Engineering, Construction,
and Operations in Challenging Environments "“Engineering
for Extreme Environments”

Conference Objective

The areas of civil engineering are as diverse as the people
who practice them. But the one priority we share is working
toward the sustainability of the planet.

The Earth & Space 2012 Conference will unite engineers
from all corners of the world to tackle the issues facing con-
struction and operations in challenging environments, space
exploration, and sustainable development on earth, in
space, and other planetary bodies. Be a part of this dy-
namic Conference and share your unique perspective.
Technology Transfer is a key goal.

Who Should Attend

The Conference will appeal to academicians and profes-
sional engineers in many areas of expertise important for
future space exploration and earth applications for extreme
environments. The following disciplines will be represented:

e Aerodynamics

e Dynamics and Controls

® Space Engineering and Construction

e Field Sensing and Robotics in Civil Engineering
e Advance Material and Structures

Conference Manager

Barbara Hickman

Manager, Conferences & Meeting Services
Telephone: 703-295-6307

E-mail: bhickman@asce.org
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Conference on the Mechanical Behavior of Salt, 16 - 19
April 2012, MINES ParisTech, Paris, France,
www.saltmech?7.com

TERRA 2012 XIth International Conference on the Study
and Conservation of Earthen Architecture Heritage, 22 - 27
April 2012, Lima, Peru,
http://congreso.pucp.edu.pe/terra2012/index.htm

Underground Infrastructure & Deep Foundations, 22 - 24
April, 2012, Jeddah, Saudi Arabia, Middle East,
www.undergroundfoundationsaudi.com

3rd International Conference on Shaft Design and Construc-
tion 2012, 24 - 26 Apr 2012, London, UK,
www.iom3.org/events/sdc2012

O3

TUNNELS &
UNDERGROUND
CONSTRUCTION
RUSSIA & CIS 2012

‘h’

25 - 27 April 2012, Istanbul, Turkey
www.tunnelsrussia.com

With big events such as Economic Forum ATES in Vladi-
vostok, 2014 Winter Olympics in Sochi, and now the World
Cup 2018 approaching, there is an urgent need to update
and develop infrastructure outside the traditional areas of
Moscow and St Petersburg. With this, there are various
infrastructure components which need to be updated or
developed - including Stadiums, Hotels, Roads, Bridges
and Tunnels.

Tunnels are a very significant part of these infrastructure
networks and projects such as Winter 2014 Olympics Road
and Escape Tunnels Linking Sochi and Krasnaya Poly-
ana are currently underway.

While it is critical that those projects are built to the high-
est standard and are completed in time - it is no less cru-
cial to make sure that these are durable and safe struc-
tures.

After the success of Construction IQ’s Stadiums and
Bridges Russia events, attended by hundreds of key stake-
holders in the Industry, we are bringing you the very lat-
est in the series -Tunnel & Underground Construction Rus-
sia & CIS Summit that will take place in Istanbul, Turkey
on 25th -27th April 2012.

This event has been specifically designed to address the
concerns and challenges of the rapidly developing Russian
tunnels and underground construction market.

This summit will bring together federal and regional gov-
ernment representatives, associations, developers, archi-
tects and engineers involved, or looking to be involved in
Russian tunnel construction.

Global case-studies sharing best practices and cutting-
edge construction technologies will focus on designing and
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developing sustainable, light, durable structures to ensure
a commercial effectiveness.

Expert speaker will address key topics such as:

e Transport policy and infrastructure strategy in Russia
2030 to understand upcoming business opportunities

e Master planning for infrastructure networks - tunnels and
underground spaces to ensure commercial success of
your projects

e Fire safety considerations in tunnel design and construc-
tion to improve safety

e Euro Codes Implementation within Russian Tunnel Con-
struction to understand effects of the regulatory changes
on construction techniques and material selection

e Mitigating risk associated with ground Conditions to en-
sure structural integrity of the tunnels

e Cutting-Edge Tunnel Operations Technologies to ensure
on-time on-budget delivery
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GEOAMERICAS 2012 II Pan-American Congress on Geosyn-
thetics, Lima, Peru, 1 - 4 May 2012
WWW.igsperu.org

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

Second Southern Hemisphere International Rock Mechanics
Symposium SHIRMS 2012, 14-17 May 2012, Sun City,
South Africa, www.saimm.co.za

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

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

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

EUROCK 2012 - ISRM European Regional Symposium -
Rock Engineering and Technology, 27 - 30 May 2012,
Stockholm, Sweden, www.eurock2012.com.
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SECOND INTER ONAL CONFERENCE

ON PERFOR BASED DESIGN
. INEARTHQUAKE GEOTECHNICAL ENGINEERING

SECOND INTERNATIONAL CONFERENCE ON
PERFORMANCE-BASED DESIGN IN
EARTHQUAKE GEOTECHNICAL ENGINEERING
May 28-30, 2012, Taormina, Italy
www.2pbd-taormina.org
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The Technical Committee of Geotechnical Earthquake Engi-
neering and Associated Problems (TC203) of the Interna-
tional Society for Soil Mechanics and Geoechnical Engineer-
ing (ISSMGE) and the Italian Geotechnical Association
(AGI) are delighted to welcome all distinguished members
of our societies in the Second International Conference on
“Performance-Based Design in Earthquake Geotechnical
Engineering”, which will be held in Italy in the marvellous
city of Taormina in Sicily, from 28th to 30th May 2012.

Following the footsteps of the most successful first PBD
conference held in Tokyo in 2009 and the 5th International
Conference in Geotechnical Earthquake Engineering held in
2010 in Santiago, Chile, the Taormina PBD 2012 conference
will offer an ideal forum to present and discuss the most
recent advances and progresses in Geotechnical Earthquake
Engineering and in particular in the Performance Based
Design of structures. The Conference is organised around
several state of the art and keynote lectures given by dis-
tinguished international experts and over 150 peer review
papers in different topics. Special sessions are devoted to
the mega Tohuku 2011 earthquake in Japan, the two large
devastating earthquakes in New Zealand (2011) and the
Abruzzo 2009 earthquake. Besides the more technical top-
ics, the conference will also give us the opportunity to dis-
cuss new trends in Earthquake Geotechnical Engineering
and Performance Based Design related to global sustain-
ability and life cycle analysis.

Taormina is an ideal place to host this important event.
Located at the east coast of Sicily in the Ionian Sea, mid-
way between the cities of Catania and Messina has a very
long history founded 25 centuries ago as an important an-
cient Greek colony. The present medieval town with mar-
vellous gardens, important cultural activities, beautiful
sceneries, with the majestic Mount Etna’s volcano nearby
and important roman remains, including the famous Greek-
Roman theatre, is a very popular colourful and vibrant tour-
ist destination since 19th century. We are sure that in Taor-
mina, besides the interesting conference, you will have the
chance to savour the renowned Italian hospitality, pleasant
weather, the exquisite ‘Italian’ food and unique archaeo-
logical sites, cultural events and surrounding sceneries.

Looking forward to welcome you in Taormina in May 2012,

Prof. Kyriazis Pitilakis, Prof. Stefano Aversa, Prof. Michele
Maugeri

(G2 4R -0

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

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

80th Annual Meeting - 24th ICOLD Congress, June, 2nd to
5th, 2012 - June, 6th to 8th, 2012, Kyoto, Japan,
http://icold2012kyoto.org/

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

(C- 4R -0)
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4™ TRADITIONAL INTERNATIONAL COLLO-
QUIUM ON GEOMECHANICS AND GEOPHYSICS
7 — 8 June 2012, Ostravice, Czech Republic
www.ugn.cas.cz/events/2012/geko/?l=en&p=gener
al.php

The fourth international colloquium enables meeting of the
experts mainly from the mining geomechanics, geophysics
as well as geotechnical engineering. It is a case of forum for
exchange of knowledge, information and experiences
gained in areas of the research and practice. One of the
main goals of the colloquium is harmonized the needs of
practice with scientific and research areas to set their fur-
ther effective cooperation.

® Mine Support

e Dynamic Effects of Rock Blasting

e Geomechanical Laboratory and In-situ Testing
e Rockburst Risk and Seismicity

Institute of Geonics AS CR, v.v.i., Ostrava
Studentska 1768, 708 00 Ostrava-Poruba
Contact person:

Dr. Petr Konicek, Dr. Kamil Soucek

Phone: +420 596 979 111

Mobile: +420 777 677 858, +420 604 833 391
Fax: +420 596 919 452

E-mail: geko@ugn.cas.cz

Web: www.ugn.cas.cz/link/geko12

(C- 4R -0)

INFRASTRUCTURE &

|

10 - 13 June, 2012, Doha, Qatar
www.undergroundfoundations.com

Following the huge success of the 2011 event, the 2nd An-
nual Underground Infrastructure and Deep Foundations
Qatar will once again provide a platform for Qatar’s deep
foundations and piling industries to network and meet.

The 2012 conference will feature technical presentations
from major international experts, demonstrating best-
practices in deep foundations and underground infra-
structure implementation and construction.

O3 D

V'™ INTERNATIONAL GEOMECHANICS
CONFERENCE
18 - 21 June 2012, Varna, Bulgaria

www.mdgm.org, www.confgeomech.info/igc

The Bulgarian National Organizing Committee has the
pleasure to invite scientists, leaders, researchers and spe-
cialists to participate in the V-th International Geome-
chanics Conference. The Conference will be held from 18
to 21 June 2012, at International House of Scientists “Fr.
J. Curie”, Resort “St. St. Constantine and Elena”, Varna,
Bulgaria.

The participants will have the opportunity to discuss the
papers, to meet colleagues and to make new acquaintan-
ces, to exchange scientific and practical experience in ge-
omechanical methods in mining and the underground and
tunnel construction, to enjoy the Resort “St. St. Constan-
tine and Elena”, Varna.

Topics

1. Modern methods and technical means to determine the
physicomechanical properties of rocks.

2. Methods and software for determining stress and strain
state of rock massif in underground mining equipment.
Interaction of the support system-rock.

3. Stability of bores and slopes in the mining industry, con-
struction, hydraulic equipment, waste and other hold-
ings.

4. Geomechanical insurance for improvement of mining
technology for maximum efficiency and use of minerals.

5. Mine surveying, geodetic, geophysical and other methods
for identifying, controlling and predicting traffic stress
and strain in rocks.

6. Determination of geomechanical state of rock massif in
the tendency to dynamic external events and dynamic
effects (seismic phenomena and blasting).

7. Methods to improve the geomechanical parameters of
rock massif by injection, anchoring and other methods.

8. Geomechanical methods for identifying, anticipating and
conservation of buildings and facilities. Solving environ-
mental problems in the construction, rehabilitation and
liquidation of mines.

9. Increasing the effectiveness of the training of specialists
in the field of geomechanics.

Address for correspondence:

Scientific and Technical Union of Mining, Geology and Met-
allurgy

BULGARIA, 1000 Sofia, 108, Rakovski Str.

Phone/Fax: ++359 2 986 13 79

E-mail: mdgm@fnts-bg.org

Dr. Eng. Kremena Dedelyanova - Secretary General,
STUMGM

Dr. Krassimira Arsova - Scientific and Technical Activities,
STUMGM
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International Symposium on Sustainable Geosynthetics and
Green Technology for Climate Change (SGCC2011), which
also serves as the Retirement Symposium of Prof. Dennes
T. Bergado, 20 and 21 June 2012, Bangkok, Thai-
land, www.set.ait.ac.th/acsig/sgcc2011

46" U.S. Rock Mechanics Geomechanics Symposium, Chi-
cago, USA, 24 - 27 June 2010, www.armasymposium.org
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XII International Symposium on Environmental Geotechnol-
ogy. Energy and Global Sustainable Development “Unveiling
the Pathways to Global Sustainability”, Los Angeles, USA,
June 27 - 29, 2012, www.isegnet.org/2012/

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

Protection and Restoration of the Environment XI July 3-6,
2012, Thessaloniki, Greece, www.prell.org

Shaking the Foundations of Geo-engineering Education,
International Conference on Geotechnical Engineering Edu-
cation, 4-6 July 2012, NUI Galway, Galway, Ireland,
bryan.mccabe@nuigalway.ie

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

A Symposium on EXPERIMENTAL STUDIES WITH GEOSYN-
THETICS In Conjunction with 15™ INTERNATIONAL CON-
FERENCE ON EXPERIMENTAL MECHANICS (ICEM15), Porto,
Portugal, July 22-27, 2012,
http://paginas.fe.up.pt/cime/icem15

Geotechnique Themed Issue 2012 “Offshore Geotechnics”,
www.geotechnique-ice.com

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

2nd SASPRE South American Symposim on Rock Excava-
tion, 7 - 9 August 2012, San Jose, Costa Rica,
www.civiles.org/acg/simposio

EYGEC 2012 Gothenburg 22nd European Young Geotechni-
cal Engineers Conference, Gothenburg, Sweden, August
26th to 29th, 2012, www.sgf.net

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

Advances in Multiphysical Testing of Soils and Shales, ISS-
MGE Workshop, 3-5 September 2012, Lausanne, Switzer-
land, http://amtss.epfl.ch

Baltic Piling Days 2012, Tallinn, Estonia, 3-5th September
2012, www.balticpiling.com

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

7th International Conference in Offshore Site Investigation
and Geotechnics: Integrated Geotechnologies, Present and
Future, 12-14 September 2012, London, United Kingdom,
peter.allan@geomarine.co.uk; zenon@tamu.edu

CRETE2012 3™ International Conference on Hazardous and
Industrial Waste Management September 12 - 14, 2012,
Chania, Greece, www.hwm-conferences.tuc.gr

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

IS-Kanazawa 2012 The 9th International Conference on
Testing and Design Methods for Deep Foundations 18-20
September 2012, Kanazawa, Japan, http://is-
kanazawa2012.jp

ISC’ 4 4th International Conference on Geotechnical and
Geophysical Site Characterization, September 18-21, 2012,
Porto de Galinhas, Pernambuco - Brazil, www.isc-4.com
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1% Eastern European Tunneling Conference, September 18-
21, 2012, Budapest, Hungary, www.eetc2012budapest.com
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IS-Shanghai 2012- International Symposium on
Coastal Engineering Geology
September 20-21, 2012, Shanghai, China
www.is-shanghai2012.0org

A better living in the future environment is the common
wish of the whole of humankind. Since most metropolitan
cities are located in coastal regions, coastal engineering
geology has become a major concern in human activities.
Many engineering geological problems have been encoun-
tered in the process of planning, construction and service in
coastal regions, such as land resources development and
utilization, geo-environmental problems, geodisaster pre-
vention and mitigation.

In order to ensure sustainable development of coastal re-
gions, the International Symposium on Coastal Engineer-
ing Geology (ISCEG-Shanghai 2012) aims to bring together
academic scientists, leading engineers, industry research-
ers, and students to exchange and share their experiences
and research results about coastal engineering geology.

Themes

e Land resources development and utilization in coastal
regions

Coastal and estuarine dynamics
Land reclamation and ground treatment

Large-scale structural engineering and construction,
foundations engineering, etc.

e Geo-environmental problems in coastal regions

Coastal ecology and geological environment Landfilling
and engineered barriers

Pollution process and control of contaminated ground and
constructed facilities, etc.

e Coastal geodisaster prevention and mitigation

Earthquake, liquefaction, tsunami, typhoon, flooding,
subsidence, slope failure, etc.

e Engineering geological practice case histories in coastal
regions

For further information of the symposium, please contact
the secretary of ISCEG-Shanghai 2012:

Bin Ye, Ph.D., Lecturer

Tongji University

Department of Geotechnical Engineering

1239 Siping Road, Shanghai 200092, P.R. China
Tel: (86) 21-65982384 Fax: (86) 21-65982384
E-mail: is.shanghai2012@hotmail.com
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The 4th International Conference on
PROBLEMATIC SOILS
21-23 September 2012 - Wuhan, China
www.cipremier.com/page.php?487

The conference aims to provide an opportunity for dissemi-
nation of current practice on recent research and industry
developments in the geotechnical engineering of problem-
atic soils. Specific objectives are:

e To highlight the importance of understanding the geology
and geomorphology of sites;

e To identify and address the difficult ground conditions
encountered;

e To present methods (through case studies) of in-situ
treatment of problematic soils, and

e To develop a more sound engineering approach for prob-
lematic soils.

The conference welcomes contributions from all areas re-
lated to geomorphology, engineering geology, geotechnical
engineering (including modeling, laboratory and field as-
sessment, footing design and remediation techniques), soil-
structure interaction, building and infrastructure problems
and others, associated with the many problematic soils en-
countered across the globe. Such soils have and continue to
present challenges to engineers the world over. The ulti-
mate aim of this conference is to bring together experts
from different disciplines and countries to provide a forum
to exchange idea and discuss latest development.

Topics

-Peat and organic soils
-Volcanic soils
-Expansive soils
-Collapsible soils
-Carbonate rich soils
-Lateritic soils
-Residual soils
-Tailings

-Deep fills
-Dispersive soils
-Unsaturated soils

Technical papers should deal with: Identification of problem
soils; Test methods; Engineering geological aspects; Avoid-
ing distress to infrastructure; Case studies

Conference Secretariat:

CI-Premier Pte Ltd

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

Tel: +65 67332922

Fax: +6 62353530

E-mail: ci-p@cipremier.com

Website: www.cipremier.com
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Geotechnics 2012 - Constructions, Technologies
and Risk
26-28 September 2012, Ostrava, Slovakia

Contact Person:Ing. Nora BADIKOVA
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Tovarenska 12, P.0.Box 52, 900 31 STUPAVA, Slovak Re-
public

Fax: ++421 - (0)2 - 502 44 475

E-mail: orgware@mail.t-com.sk
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The 4th Central Asian Geotechnical Symposium: Geo-
Engineering for Construction and Conservation of Cultural
Heritage and Historical Sites. Challenges and Solutions,
September 2012 Samarkand, Uzbekistan, Zokhir Hasanov
uzssmge@gmail.com,
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2nd International Symposium on Constitutive
Modeling of Geomaterials: Advances and New
Applications (IS-Model 2012)
October 15 and 16, 2012 Beijing, China
www.csrme.com/ISMODEL/index.html

Constitutive modeling of geomaterials has been an active
research area with a long history. Different approaches
have been used for the development of various constitutive
models. A number of models have been implemented in
numerical analyses of geotechnical structures.

We are excited and pleased to inform you that the Second
International Symposium on Constitutive Modeling of Geo-
materials - Advances and New Applications, will be held in
Beijing, China, during October 15-16, 2012. The sympo-
sium will be organized by Tsinghua University, and Interna-
tional Association for Computer Methods and Advances in
Geomechanics (IACMAG), etc. The main sponsors of the
event include China Institution of Soil Mechanics and Geo-
technical Engineering of China Civil Engineering Society,
and Chinese Society for Rock Mechanics and Engineering.

After the first successful International Workshop on Consti-
tutive Modeling held in Hong Kong and organized by Prof.
J.H. Yin in 2007, this symposium will be held in the beauti-
ful campus of Tsinghua University next October. As a dis-
tinguished scholar in the field of constitutive modeling, we
sincerely invite you to participate in the Second Interna-
tional Symposium on Constitutive Modeling of Geomaterials
- Advances and New Applications

We would greatly appreciate if you could consider taking
the time to participate in the symposium and also promote
it to fellow scholars and engineers.

Welcome to Beijing, China. We extend our warmest regards
to you.

The objective of the Symposium is to provide a forum for
researchers and engineers working or interested in the area
of constitutive modeling to meet together and share new
ideas, achievements and experiences through presentations
and discussions. Emphasis will be placed on recent ad-
vances of constitutive modeling and its applications in both
theoretic and experimental aspects. Prominent scholars,
researchers and engineers around the world will be invited.
All accepted papers will be presented. Open discussion and
scholarly debate will be facilitated.
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Theme and Topics

The theme of the Symposium is Constitutive Models:
Advances and New Applications.

The topics in the theme area include:

New instruments and testing

Behaviours of geomaterials

General approaches in constitutive modelling

Micro (or nano) to macro characterization and description
Constitutive models for soils, rocks and interfaces
Coupled processes and multiphysics

Calibration and validation of constitutive models
Implementation of constitutive models, and

New applications of constitutive models in geotechnical
engineering and geosystems
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SAHC 2011, 8™ International Conference on Structural
Analysis of Historical Constructions, October 15 - 17, 2012,
Wroclaw, Poland, www.sahc2012.org

7™ Asian Rock Mechanics Symposium, 15-19 October 2012,
Seoul, Korea, www.arms7.com

3 O

ETIO,
2 ﬂs‘/

3 1
nfl :
=2
L

-
hd

37th Annual Conference on Deep Foundations
October 16-19, 2012, Houston, TX, USA
www.dfi.org/conferencedetail.asp?id=193

QE.EP o

DFI's 37th Annual Conference on Deep Foundations is the
premier event for industry members from across the globe
to gather and share experiences, exchange ideas and learn
the current state-of-the-practice from various disciplines
such as engineers, contractors, suppliers, manufacturers
and academicians. Please mark your calendar and join us in
Houston in 2012.

Conference Sessions:

e The Installation and Performance of Drilled, Driven and
Other Foundation Elements

e Energy Piles and Sustainability

e Alternative Deep Foundation Solutions Offered by Ground
Improvement Techniques

e Current Issues in the Deep Foundations Industry
e In-situ Testing of Deep Foundations

e Modeling - Static Analyses, Dynamic/Earthquake Analy-
ses, and Other Analyses

e Foundations of Marine Structures

Deep Foundations Institute - 326 Lafayette Avenue -
Hawthorne, NJ 07506
tel: 973.423.4030 - fax: 973.423.4031 - email:

staff@dfi.org
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HYDRO 2012 Innovative Approaches to Global Challenges,
29 to 31 October 2012, Bilbao, Spain, www.hydropower-
dams.com

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

6th Congress on Forensic Engineering, October 31 - No-
vember 3, 2012, San Francisco, USA
http://content.asce.org/conferences/forensics2012/index.ht
ml

ACUUS 2012 13th World Conference of the Associated Re-
search Centers for the Urban Underground Space Under-
ground Space Development - Opportunities and Challen-
ges, 7 - 9 November 2012, Singapore,
www.acuus2012.com
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GEOMAT2012-KL, MALAYSIA
Second International Conference on Geotech-
nique, Construction Materials and Environment
Nov.14-16, 2012, Kuala Lumpur, Malaysia
http: eomat2012.webs.com

The Second International Conference on Geotechnique,
Construction Materials and Environment GEOMAT2012 will
be held in Istana Hotel, Kuala Lumpur, Malaysia in conjunc-
tion with School of Graduate Studies, University Putra Ma-
laysia, GEOMATE International Society, JCK Comp. Ltd and
Glorious International. It aims to provide with great oppor-
tunities to share common interests on geo-engineering,
construction materials, environmental issues, water re-
sources, and earthquake and tsunami disasters. This is the
2nd event after the first international conference that was
successfully held in Tsu city, Mie, Japan with more than 100
participants. The organizers encourage and welcome enthu-
siastic participation and look forward to receiving contribu-
tions with in-depth multidisciplinary technologies towards
new research and developments.

Conference themes will consider papersin the following
topics:

e Advances in Composite Materials
e Computational Mechanics

e Foundation and Retaining Walls
e Slope Stability

e Soil Dynamics

e Soil-Structure Interaction

e Pavement Technology

e Tunnels and Anchors
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e Site Investigation and Rehabilitation
e Ecology and Land Development

e Water Resources Planning

e Environmental Management

e Public Health and Rehabilitation

e Earthquake and Tsunami Issues

o Safety and Reliability

e Geo-Hazard Mitigation

e Case History and Practical Experience
e Others

Conference Secretariat:

Dr. Zakaria Hossain, Associate Professor

Division of Environmental Science and Technology
Graduate School of Bioresources

Mie University, 1577 Kurima Machiya-cho
Tsu-city, Mie 514-8507, Japan

E-mail: geomate@gi-j.com

Tel+Fax: +81-59-231-9578
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32. Baugrundtagung with exhibition “Geotechnik™, Mainz,
Germany, 26 - 29 November 2012,
www.baugrundtagung.com

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

GA2012 - Geosynthetics Asia 2012 5th Asian Regional Con-
ference on Geosynthetics, 10 - 14 December 2012, Bang-
kok, Thailand, www.set.ait.ac.th/acsig/GA2012

Fourth International Seminar on FORENSIC GEOTECHNICAL
ENGINEERING, January, 10-12, 2013, Bengaluru, India,
Prof. G L Sivakumar Babu, isfge2013@gmail.com

Geotechnical Special Publication, ASCE “Foundation Engi-
neering in the Face of Uncertainty”. Abstracts to Mohamad
H. Hussein at: MHussein@pile.com.

Geotechnical Special Publication, ASCE "SOUND GEOTECH-
NICAL RESEARCH TO PRACTICE",
http://web.engr.oregonstate.edu/~armin/index_files/Holtz
GSP

Themed Issue on Geotechnical Challenges for Renewable
Energy Developments, Geotechnical Engineering 2013,
ben.ramster@icepublishing.com

Pam-Am UNSAT 2013 First Pan-American Conference on
Unsaturated Soils, 20-22 February 2013, Cartagena de In-
dias, Colombia, panamunsat2013.uniandes.edu.co

TU-SEOUL 2013 International Symposium on Tunnelling
and Underground Space Construction for Sustainable De-
velopment, March 18-20, 2013, Seoul, Korea
www.tu-seoul2013.0rg
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April 1 - 4, 2013, Long Beach, California, USA
www.geosynthetics2013.com

The theme of Geosynthetics 2013 is Water & Energy Chal-
lenges. The conference will feature four days of technical
programming, including short courses, panel discussions
and papers.

Current Topic List

 Energy
-Geomembranes for Floating and Solar Energy Cover
Systems
-Moving Forward to the Future: Sustainable Geosynthetic
-Applications for the Mining, Energy, and Waste Contain-
ment Industries

e Drainage
-Innovation in Drainage Geocomposites

¢ Mining
-Geosynthetics in Mining
-Reduction of Moisture in Iron Ore Mining Complex in
Caraj S-Brazil with the Use of Geosynthetics
-Other Mining Session

o Water
-Reinforced Earth Structures in Water Applications
-Managing and Protecting Surface Water Quality with
RECPs
-Design Implications of Pilot Scale Tests and Chemical
Conditioning on Geotextile Tube Dewatering for Maintain-
ing Water Bodies
-Erosion Control: in Waterways with Geosynthetics
-Other Water Session

e Dams and Levees
-Protecting the Public Interest with Geosynthetics: Re-
ducing Risk to Infrastructure Using Reinforced Vegetation
-Long-Time Behavior of Exposed Geomembranes on
Dams
-Innovative Levee Strengthening with Geosynthetics
-Other Dams and Levees Session

e« Environmental
-Liner Integrity and Leak Location Surveys
-Geosynthetics Applied To Landfills and Containment Sys-
tems: Lesson Learned and New Research
-Environmental Aspects of Geosynthetic Products: Man-
Made & Natural
-Other Environmental Session

e Case Histories
-Geosynthetics Applications in Landfills
-Other Case Histories Session

« Renewable Energy
¢ Conveyance and Storage

o Failures
-Lessons Learned from Failures
-Other Failures Session

e Agriculture / Aquaculture
¢ Foundations

e Transportation
-Geosynthetic Reinforced Soil - Integrated Bridge Sys-
tem: Design, Construction, and Performances
-30 Years of successful use of Geogrids
-Lest We Forget - The Basic Functions / Applications of
Geosynthetics
-Unbonded Interlayers For Concrete Pavements: The Use,
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Implementation, and Advances In Pavement Interlayer
Technology

-Quantifying the Geosynthetic Parameters for Subgrade
Stabilization and Base Reinforcements in Pavements
-Other Transportation Session

o Shoreline and Water Protection
e Geo-Hazards

¢ Geosynthetics Properties
-Geogrid Testing and Specifications, Where are we now?
-Permanent Geosynthetic Wrapped Face MSE Retaining
Wall
-Methodology for the Evaluation of Abrasive Attrition on
Geosynthetics
-Index and Performance Testing of Geocells
-Bituminous Geomembrane
-Other Geosynthetics Properties Session

¢ Ground Improvement
-Reinforced Earth Wall
-Other Ground Improvement Session

e Hydrofracking
¢ Temporary Roads

e Other
-Clay Liners and Behavior of Sand-Clay Mixtures
-Multi-Component GCLs
-Requirements of R&D for Natural and Man-Made Geo-
synthetics
-Other
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Fifth International Conference on Forensic Engineering
Informing the Future with Lessons from the Past, 15-17
April 2013, London, United Kingdom, http://ice-
forensicengineering.com
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Commae, te the
agacy of Ralph B. Peck
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Conference to Commemorate the Legacy of Ralph B. Peck,
7th International Conference on Case Histories in Geotech-
nical Engineering & Soil Dynamics and Symposium in Honor
of Clyde Baker, Chicago, USA, 29 April - 4 May, 2013,
http://7icchge.mst.edu
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ITA-AITES WTC 2013 “Underground - the way to the fu-
ture”, Geneva, Switzerland, 10 to 17 May 2013,
www.wtc2013.ch/congress

(C- 4R -0)

5th International Symposium on
Geotechnical Engineering,
Disaster Prevention and Reduction,
and Environmentally Sustainable Development
May 15-17 May 2013, Incheon, South Korea

Contact person : Prof. Eun Chul Shin, University of Incheon,
Korea, E-mail : ecshin@incheon.ac.kr
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HF2013 Effective and Sustainable Hydraulic Fracturing - an
ISRM Specialized Conference, 20-22 May 2013, Brisbane,
Queensland, Australia, http://www.csiro.au/events/HF2013

O3 D

Second International Symposium on
Geotechnical Engineering for the Preservation
of Monuments and Historic Sites
30 -31 May 2013, Napoli, Italy
www.tc301-napoli.org

The conservation of monuments and historic sites is one of
the most challenging problems facing modern civilization.
It involves a number of factors belonging to different fields
(cultural, humanistic, social, technical, economical,
administrative), intertwining in inextricable patterns. In
particular, the requirements of safety and use appear (and
often actually are) in conflict with the respect of the
integrity of the monuments. In almost all countries of the
world the conservation is looked after by an official trained
in Art History or Archaeology. He has generally the control
of any action to be undertaken, and imposes constraints
and limitations that sometimes appear unreasonable to the
engineer. The engineer, in turn, tends to achieve safety by
means of solutions which appear unacceptable to the
official in charge of conservation, sometimes mechanically
applying procedures and regulations conceived for new
structures. It is evident that some equilibrium has to be
found between the safe fruition of a monument and the
respect of its integrity. The former task belongs to the
know-how of any well trained and experienced engineer,
while the latter one is more difficult, being the same
concept of integrity rather elusive.
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The difficulty of the problem is increased by the lack of a
general theory, universally accepted and guiding the
behaviour of the actors involved as the Mechanics does
with the structural engineer. The possibility of finding in
practice an acceptable equilibrium is linked to the develop-
ment of a shared culture. The International Society of Soil
Mechanics and Geotechnical Engineering contributed to this
development by an ad hoc Committee (TC 19 - Conserv-
ation of Monuments and Historic Sites), that has been pro-
moted over 25 years ago by French and Italian engineers
(Jean Kerisel, Arrigo Croce). A number of international and
regional symposia have been organised, always with large
audience and lively discussions. A Lecture dedicated to
Jean Kerisel will be given for the first time at the next
International Conference on Soil Mechanics and Geotech-
nical Engineering to be held in 2013 in Paris. In this frame-
work, the Technical Committee (now TC301) is organising
the 2™ International Symposium on Geotechnical Engineer-
ing for the Preservation of Monuments and Historic Sites,
which will be held in Napoli on May 2013. Its aim is that of
comparing experiences, presenting important achieve-
ments and new ideas, establishing fruitful links.

The contributions to the Conference should focus on the
following main themes:

1. Geotechnical aspects of historic sites, monuments and
cities;

. Past design criteria and traditional construction methods;

. Techniques to preserve ancient sites and constructions;

. Rehabilitation of heritage;

. Role of geotechnical engineering in preservation of cul-
tural and historical integrity.

auabhwnN

Scientific secretariat

For general queries please contact:
info@tc301-napoli.org

For queries about paper submission please contact:
secretariat@tc301-napoli.org

or

Stefania Lirer (phone: +39 081 76 85915; email:
stelirer@unina.it)

Emilio Bilotta (phone: +39 081 76 83469; email:
emilio.bilotta@unina.it)
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STREMAH 2013 13™ International Conference on Studies,
Repairs and Maintenance of Heritage Architecture, 25 - 27
June 2013, New Forest, UK,
carlos@wessex.ac.uk

The 6th International Symposium on Rock Stress, 20-22
August 2013, Sendai, Japan,
http://www?2.kankyo.tohoku.ac.jp/rs2013

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

Géotechnique Symposium in Print on Bio- and Chemo-
Mechanical Processes in Geotechnical Engineering,
www.elabs10.com/content/2010001471/S1P%?202013.pdf
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EUROCK 2013
ISRM European Regional Symposium
Rock Mechanics for Resources, Energy and En-
vironment
23-26 September 2013, Wroclaw, Poland

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

Department of Geotechnics and Hydrotechnics
9, Plac Grunwaldzki

PL-50-377 Wroclaw

Telephone: (+48) 71 320 48 14

Fax: (+48) 71 320 48 14

E-mail: dariusz.lydzba@pwr.wroc.pl
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International Symposium on
Design and Practice of Geosynthetic-Reinforced
Soil Structures
14-16 October, 2013, Bologna, Italy
www.civil.columbia.edu/bologna2013

The Symposium is organized under the auspices of the De-
partment of Civil, Environmental and Materials Engineering
(DICAM), University of Bologna, Italian Geotechnical Asso-
ciation, International Geosynthetics Society, Technical
Committees TC 101 (Laboratory Stress Strength Testing of
Geomaterials) & TC 305 (Geotechnical Infrastructure for
Megacities and New Capitals) of the International Society of
Soil Mechanics and Geotechnical Engineering, and three
Japanese research institutes (Public Works Research Insti-
tute, Railway Technical Research Institute and National
Institute for Rural Engineering).

Topics

The Symposium shall cover, but not limited to the following
topics:

Geosynthetic-reinforced soil retaining walls
Geosynthetic-reinforced soil slopes

Construction of reinforced embankments over soft soil
Geotextile tubes

Geosynthetic-reinforced soil structures for railways and
highways

e Properties of backfill soils, geosynthetics, and soil-geo-
synthetic interaction

Tentative Technical Program

1 Design
1-1: Design principles

Difference between designs for unreinforced and rein-
forced soil structures

Difference between designs for metal- and geosyn-
thetic-reinforced soil structures

1-2: Mathematic aspect of limit equilibrium-based stability
analysis

1-3: Material properties and design (backfill, geosynthetic
reinforcement, facing and subsoil):

Soil properties: design strength and strength from
laboratory and field tests,

Related issues: fill compaction and suction, and seis-
mic load
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Reinforcement properties: design strength and
strength by tensile tests,

Related issues: durability, pull-out strength, creep
reduction and other correction factors

1-4: Structure of reinforced soil
Drainage and other water related issues
Reinforcement arrangement
Facing structure:

Roles of facing, facing rigidity, connection strength,
stability for seismic load and wave action, foundation
(roles for the stability of wall)

Earth pressure (design values and measured values)
1-5: Relation to performance-based design

Design based deformation and displacements (instan-
taneous, residual by static and traffic loading and
seismic loading ..... ) FEM analysis and others

Analysis of ultimate failure (collapse), Issue of ductil-
ity, collapse by seismic load, wave action

1-6: Current design practice in different countries
Common and different aspects (comparison)
2 Construction practice
2-1: Construction and maintenance
Fill materials
Fill compaction
Drainage

Seepage force and water action on the backfill and
facing

2-2: Case histories

Successful cases and failure cases (inappropriate de-
sign and construction, failure by earthquake, water ef-
fects, foundation failure ...)

Applications of GRS soil technology, past, present and
future (e.g., geocell-reinforced railways and highways,
bridge abutments, tsunami barrier, ....)

(C- 4R -0)

ANDORRA 2014 14th International Winter Road Congress
2014, 4-7 February 2014, Andorra la Vella (Andorra),
www.aipcrandorra2014.org
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EUROCK 2014
ISRM European Regional Symposium
Rock Engineering and Rock Mechanics:
Structures in and on Rock Masses
26-28 May 2014, Vigo, Spain

Contact Person: Prof. Leandro Alejano
ETSI MINAS - University of Vigo
Dept. of Natural Resources & Environmental Engineering
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Campus

Lagoas Marcosende

36310 Vigo (Pontevedra), SPAIN
Telephone: (+34) 986 81 23 74

E-mail: alejano@uvigo.es

(C- 4R -0)

8th European Conference “Numerical Methods in Geotechni-
cal Engineering”, Delft, The Netherlands, 18-20 juni 2014,
www.numge2014.org

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

(G- 4R -0)

ARMS 8 - ISRM Regional Symposium
8th ISRM Rock Mechanics Symposium
15-17 October 2014, Sapporo, Japan

Contact Person: Norikazu Shimizu
2-16-1, Tokiwadai, Ube, Japan

Telephone: +81 836 85 9333
Fax: +81 836 85 9301
E-mail: nshimizu@yamaguchi-u.ac.jp

(G- 4R -0)

13" ISRM International Congress on Rock Mechanics
Innovations in Applied and Theoretical
Rock Mechanics
29 April - 6 May 2015, Montreal, Canada

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

Contact Person: Prof. Ferri Hassani

Address: Department of Mining and Materials Engineering
McGill University

3450 University, Adams Building, Room 109

Montreal, QC, Canada H3A 2A7

Telephone: + 514 398 8060

Fax: + 514 398 5016

E-mail: ferri.hassani@cGill.ca
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Bong! Big Ben becoming leaning tower of Lon-
don, say engineers

London's tower of Big Ben is leaning so much that its tilt
can now be seen with the naked eye, civil engineers have
discovered.

SRR\ L

Big Ben tower, which was finished in 1858, has been af-
fected by decades of underground workings

Surveyors have found that the clock tower at the Palace of
Westminster has developed a tilt, which is getting worse
every year.

The top of the tower is now almost one-and-a-half feet off
the perpendicular - so far off that experts say the tilt is
visible to the naked eye.

If the movement was to continue uncorrected, the tower
would one day topple. However, MPs can breathe easy: at
its current speed it would take some 4,000 years to reach
the angle of the Leaning Tower of Pisa, and even longer to
hit tipping-point.

In the unlikely event that the tower falls, it will land on MPs'
offices over the road in Portcullis House - which may at
least offer some compensation to architectural purists un-
impressed by the modern building.

Civil engineers believe that the tower - known colloquially
as Big Ben after the main bell it houses - is gradually "sink-
ing" or settling into the land on which it is built. But the
pattern is uneven, with the sinking occurring more quickly
on the north side than the south.

The problem has been blamed on decades of building work
that have gone on around the foot of the structure - 315ft
(96m) tall, with 11 storeys and 393 stairs - since it was
completed in 1858.

These have ranged from a sewer built in the 1860s to the
District Line the following decade and an underground car
park for MPs in the 1970s.

When the Jubilee Line was extended through Westminster
in the late 1990s, special techniques were used to create a
concrete barrier under the tower, in a bid to secure it.

Yet a new survey for London Underground and the Parlia-
mentary Estates Department has found that the rate of
movement has accelerated in recent years.

The report, completed in 2009 but only just published by
the parliamentary authorities, discloses that between No-
vember 2002 and August 2003 - the period when MPs
staged heated debates on the invasion of Iraq - a mystery
"event" caused the tower to lurch, with the clock face mov-
ing up to an eighth of an inch (3.3mm) away from the ver-
tical.

The engineers conclude that no single known factor can
fully explain the "event". Since 2003, the monitoring in-
struments suggest the tilt has continued to increase by
0.04in (0.9mm) a year, compared to the long-term average
rate of just 0.025in (0.65mm) a year.

The report states: "The overall trend of the data suggests
an increased rate of movement which commenced around
(August 2003)."

The tower is now leaning towards the north-west at an an-
gle of 0.26 degrees, meaning the top of the tower is 1ft 5in
(435mm) from vertical. The report says this is within safe
limits. The Leaning Tower of Pisa, by contrast, leans by
around four degrees.

Nevertheless, London's leaning clock tower is already caus-
ing cracks in the walls of other parts of the House of Com-
mons. The report identifies areas affected, including corri-
dors where ministers and shadow ministers have their of-
fices. The report says this should be monitored more
closely.

There is no mention of whether the damage has spread to
the home of John Bercow, the Speaker, and his wife Sally,
who live in a flat in the shadow of the tower. However,
there have been cracks noted in the area overlooking
Speaker's Green, which they have used as a garden.

John Burland, emeritus professor and senior research in-
vestigator from Imperial College London who has worked
on the Big Ben tower - as well as the one in Pisa - said:
"The tilt is now just about visible. You can see it if you
stand on Parliament Square and look east, towards the
river. I have heard tourists there taking photographs saying
'I don't think it is quite vertical' — and they are quite right.

"If it started greater acceleration, we would have to look at
doing something but I don't think we need to do anything
for a few years yet."

(Jasper Copping / The Telegraph, 09.10.2011,
http://www.telegraph.co.uk/news/newstopics/howabouttha
t/8815238/Bong-Big-Ben-becoming-leaning-tower-of-
London-say-engineers.html)
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German town divided over fate over listing
tower

A German town is divided over the future of a church tower
that has developed a list greater than that of the Leaning
Tower of Pisa.

The 183-foot tower in the eastern spa town of Bad Franken-
hausen now leans 15 feet from the perpendicular, giving it
an alarming and visible tilt. Pisa tower's list is just 14 feet.

The Leaning Towner of Bad Frankenhausen

On Monday Bad Frankenhausen council voted to buy the
tottering 600-year-old tower from the Protestant Church of
Central Germany for 85 pence by nine votes to seven after
a fractious public meeting. The church had said it would
demolish the disused building because it could no longer
afford the costly maintenance bills.

Efforts to stop the tower falling over started in 2007 but
failed, and now each year the edifice lists over by an addi-
tional six centimetres.

To shore up the tower could cost at least GBP 680,000:
money which many in the town believe could be better
spent elsewhere. Karl-Josef Ringleb, a Christian Democrat
councillor, said the town lacked the financial resources to
make the tower safe and that it had "already swallowed up
thousands of euros".

But others disagree, arguing the town had the money and
that the investment would be offset by tourists coming to
see the "Leaning Towner of Bad Frankenhausen".

Tower supporter Major Mathias Strejc, from the left-wing
Social Democrats, said the town already had GBP 85,000 in
a restoration fund, and that it "would tap into other sources
of funding such as private donations". Work to make the
tower safe, he added, should start soon, explaining that its
destruction would be a blow "to our undeveloped region."
The mayor did, however, set a time limit on efforts to raise
the GBP 680,000.

"If we fail to raise all the money by 2014 then we'll demol-
ish the tower," he said, adding that the land the town
bought for 85 pence would provide some compensation.

(Matthew Day / The Telegraph, 08 Dec 2011,
http://www.telegraph.co.uk/news/worldnews/europe/germ
any/8942736/German-town-divided-over-fate-over-listing-
tower.html)
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German tower leans 5.19 degrees; Tower of
Pisa, 3.9 degrees
With Pisa’s Tower Straighter, Others Vie for Title

ST. MORITZ, Switzerland — In an earlier era in Europe, it
was not unusual for the sudden and unexpected departure
of a monarch to touch off a prolonged period of claims and
counterclaims until one of the pretenders finally prevailed.

Something like that seems to have broken out after engi-
neers performed extensive renovations on the legendary
Leaning Tower of Pisa in Italy, sharply reducing its tilt.
While that assured that the tower would survive to delight
future generations of tourists, the repairs ended its status
as leaning-est tower, moving it to somewhere in the middle
of the pack and touching off a competition, which still sim-
mers, for the crown.

The matter seemed to have been settled a few years ago,
when Guinness World Records in London awarded the title
of “Farthest Leaning Tower” to one that accompanies a solid
red brick church in the village of Suurhusen, in northern
Germany. It leans at an angle of 5.19 degrees, compared
with the Pisa tower’s 3.9 degrees.

But then other contenders emerged. The German news-
magazine Der Spiegel, in an article last year, listed at least
three other German towers it said could contend for the
Guinness title.

Here in this Swiss ski resort, better known for cashmere
than cows, leans a tower that some say should hold the real
claim to the title. The 12th-century structure, known as the
tower of St. Mauritius, for a church it once accompanied,
not only leans, but also stands on shifting ground that en-
sures that every few years hydraulic jacks must be called in
to straighten it up.

Some say the tower in St. Moritz, Switzerland, has a better
claim than a Guinness World Records titleholder in Ger-
many.

For 35 years, until his retirement four years ago, Pietro Ba-
racchi worked in the St. Moritz building department and
was responsible for the safety of the 108-foot tower. To see
him gaze up at it is to see a parent fondly regarding an
exceptional, if slightly different, child.

He still visits the tower once a month and employs sensitive
instruments installed inside to measure its inclination. He
then sends the results to the Technical University in Zurich,
the country’s largest city, where engineers have plotted a
course to keep it from toppling over.

“This is for us what the bell tower is for Pisa, or St. Peter’s
for the Vatican,” said Mr. Baracchi, 69, leading a visitor to
the top of the square tower, which unlike Pisa’s leaning
tower is closed to the public.

When an earthquake shook the Friuli region of northeastern
Italy in 1976, the tower in St. Moritz lurched so danger-
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ously that some among the city fathers believed that the
time had come to tear it down. “It tipped as much in one
night as it should in one year,” Mr. Baracchi said.

The church that gave the tower its name was dismantled in
1893, when it was deemed to be in acute danger of col-
lapse. In typical Swiss style, the tower’s fate was put to a
general vote of the adult population, and about 84 percent
voted to save it.

Even before the earthquake, horizontal supports of rein-
forced concrete had been installed under the base of the
tower to stabilize it. Then, in 1983, hydraulic lifts were used
to straighten the tower slightly and pads were inserted un-
derneath it to further ensure its safety. In 2005, the hy-
draulic lifting was repeated to correct the inclination, and
another correction is planned.

“Whether this is the most inclined tower in Europe, with a
5.364 degree inclination angle, I do not know,” wrote Ale-
xander Puzrin of the Technical University in an e-mail. "We
are planning a new vertical adjustment campaign for 2013,”
he added.

Towers lean for different reasons, Mr. Puzrin wrote, but the
St. Mauritius tower tilts because it, and the entire
neighbourhood surrounding it, are essentially perched on a
landslide that creeps inexorably down toward the shore of
the lake on which St. Moritz lies.

Recently, three seismographs were installed, including one
at the base and another at the top. When they begin regis-
tering later this year they will transmit data on the tower’s
tilt directly to the experts in Zurich. Mr. Baracchi says he
will continue his monthly visits.

The landslide, Mr. Puzrin said, which is about a mile long
and half a mile wide, can move by as much as 18 inches a
year.

Nadia Scartaccini, who moved here from Italy 26 years ago
and now works in the Bata shoe store just below the tower,
believes him. “"We have to get out by the end of the year,”
she said, then lifted a corner of carpet to reveal jagged
cracks in the concrete floor.

More modern buildings in the neighborhood were built to
withstand the landslide, but older buildings will be torn
down to enable the city to inject concrete into the slide,
slowing its movement.

Sidewalks and streets show rippled asphalt, where the
downward movement of the slide has forced up the ground
beneath them. Last year, electrical and water mains in the
area had to be replaced.

Pisa, for its part, is not feeling the threat from Suurhusen,
St. Moritz or anywhere else.

“Frankly, we hadn't heard about it,” Daniela Purchielli, di-
rector of tourism in the Pisa city government, said by tele-
phone. “Our numbers are increasing.” Last year, more than
426,000 people visited, compared with 402,000 the year
before.

No one counts the numbers of visitors to St. Moritz’'s entry
in the leaning-tower duel. Asked whether the town had ap-
proached Guinness for recognition of its tower, Sara Roloff,
director of public relations for the local tourism organiza-
tion, replied, “Not to my knowledge.”

Yet the tower remained, she said, “one of the emblems” of
St. Moritz. “For us it will always be there, with its huge his-
tory,” she said.

Ludwig Giurtler, from Berlin, clutched a snowboard while
awaiting a bus ride to the slopes. He said that he was in St.
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Moritz on business, living in a chalet not far from the tower,
but that he had only recently noticed its tilt. “This is the
first time,” he said, glancing up.

Other visitors were astonished that anyone could miss it.
“We just stumbled on it, we didn't know about it,” said A-
lessandro Barzaghi, 37, a restaurant chef from Italy on va-
cation here. “"And imagine that they wanted to demolish it!”

Francesca Buttini, a lawyer who accompanied Mr. Barzaghi
on the tour, said she doubted that Pisa had much to worry
about. “Now, Pisa,” she said, throwing up her hands.
“That’s an entirely other thing.”

To a certain extent, it has to be admitted, the whole com-
petition is pointless. Barring human intervention, some of
the leading contenders, such as those in Pisa and St.
Moritz, would have long since been reduced to rubble.
(Suurhusen’s bell tower is considered pretty stable.)

In 2005, the St. Moritz tower tipped to an angle of 5.4 de-
grees, more than the Guinness titleholder in Suurhusen,
but it was hoisted back to a safer angle of 5.08 degrees.
Mr. Puzrin said he would not again let the tower tilt beyond
5.36 degrees before correcting the inclination.

But that is not to say, however, that the contest for the title
of tippiest tower is inconsequential. Frank Wessels, the pas-
tor of the church in Suurhusen, said the benefits were strik-
ing.

“We always had tourism,” he said by phone from Germany,
“but it has increased tenfold. There’s even interest from
Japan and South Korea.”

(John Tagliabue / The New York Times, 6™ February 2012)
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Unmapped motorway tunnel penetrated by drill

A geotechnical investigation drill penetrated a traffic tunnel
in Stockholm, Sweden last week. The Stockholm police
force will treat the accident at the 4.7km-long ‘Southern
Link” motorway tunnel as a criminal offence, an act of neg-
ligence or a case of endangering the public.

Coach driver Gunnar Norberg was driving through the tun-
nel when an iron bar sliced through his windscreen from the
tunnel roof. Norberg told the local radio: “Suddenly there
was a bang and the whole windscreen just vanished. I went
outside, only to see this huge iron bar that came through
the ceiling and went all the way into the ground. It was
quite obvious that someone was drilling above.

Norberg added, “You could hear that it was someone drill-
ing. There was a bloody racket down there in the tunnel.
And they kept on drilling, obviously unaware of what had
happened.”

A spokesman for a Stockholm traffic management centre
said that a company gathering data for a potential building
project had simply drilled in the wrong place. Reportedly
the drill penetrated the tunnel and a pipe fell down, hitting
the vehicle.

The workman who carried out the drilling told the same
radio station that the tunnel was omitted from the maps
given to him by the city council. He added that he heard on
the radio that traffic had been halted, but the connection
did not occur to him until the police arrived on site.

ZeAida 35



Limited traffic access was later granted after an inspector
checked the damages. No one was hurt despite two trucks
crashing. The tunnel was opened in 2004.

(Tunnels & Tunnelling International Newsletter,19.01.2012)
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Ivanovo Reservoir Dam Collapse Floods Bisser,
Bulgaria

SOFIA, Bulgaria (AP) — A dam in southern Bulgaria
collapsed after heavy rain on Monday, flooding a village and
killing at least three elderly men, authorities said.

A 2.5 meters (8.2 feet) flood wave swept some 700 houses
in the village of Bisser, near the Greek border, after the
dam on the Ivanovo reservoir collapsed, the civil defense
chief Nikolai Nikolov said.

The country's civil defense warned that two other bigger
dams in the region, Ivaylovgrad and Studena, are on the
brink of overflowing and urged people there to be ready for
an evacuation.

Authorities declared a state of emergency in much of
southern Bulgaria, which is experiencing heavy rain.

The mayor of Bisser, Zlatka Valkova, said that the bodies of
three elderly men have been recovered from the raging
waters.

(Huffington Post, 06.02.2012,
http://www.huffingtonpost.com/2012/02/06/ivanovo-
reservoir-dam n 1256658.html)

Bulgarian Dam Collapsed over Unrepaired Crack since
2003

The wall of the Ivanovo dam, which collapsed Monday
morning and Kkilled eight people in the southern Bulgarian
village of Biser, has had cracks which stayed unrepaired for
Six years.

The problem remained unsolved due to ownership argu-
ments between the Harmanli municipality, the Haskovo
District Governor and the Bulgarian Defence Ministry.

The Bulgarian National Radio (BNR) reported Monday after-
noon that the dam wall cracking had stayed unrepaired for
six years as a result of institutions shirking duties.
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Harmanli Mayor Mihail Lisichkov told journalists of dnev-
nik.bg that the dam was state property and the municipality
had been notified about the problem years ago.

Lisichkov further emphasized that the crack had stayed in
place since 2007.

(novinite.com - Sofia news agency, 06.02.2012,
http://www.novinite.com/view news.php?id=136412)
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Okayama subsea collapse at Mizushima Refin-
ery

Japan industrial accident

Undersea tunnel collapsed
during construction at an
oil refinery Tuesday

An under-construction subsea tunnel in Okayama, Japan
collapsed last week with six workers inside. One managed
to escape but two bodies had been discovered as T&TI went
to press.

Initial searches were limited to 90 minutes by severe site
conditions and it was not clear if water was continuing to
enter the tunnel. Divers struggled with visibility in the
shaft. A police spokesman said, “They were swimming into
debris and into each other. There were also fears that the
debris could cut the pipes on their dive gear.”

The Japan Times reported that contractor Kajima said that
the machine excavating the tunnel had been halted 50
minutes prior to the disaster. It added that the corporation
could not confirm that an electrical problem had been re-
ported.

A Kajima spokesman told T&TI, “Kajima’s focus is now on
assisting the search and rescue operations for our missing
workers on the project. We are working with the police and
fire services among others and are fully cooperating with
the investigation.

“We, Kajima, have started to investigate the cause of the
accident ourselves but have not yet been able to clearly
identify it. We have not decided if we will disclose the re-
sults to the public.”

Construction began on the 140m-long tunnel in 2010. It
was designed to be U-shaped, 11m in diameter and 30m
underground. JX Nippon Oil and Energy Corporation operate
Mizushima Refinery, which opened in 1961.

The surviving worker told police that he thought he heard a
voice should ‘danger, leave’ before water came gushing in.

(Tunnels & Tunnelling International Newsletter 17.02.2012)
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Based upon several news sources, the shield tunnel that
had been excavated from the starting shaft about 140m
and water was flashed into the tunnel.

The boring data was the one which was drilled about 10
years ago when they made the existing tunnel.

1im

35m

The soil conditions are not exposed yet.

However, as shown above, the cover thickness is only one
diameter and the water pressure is very high.

At this time this is the all I could provide from Japan.
My best regards,

Yoshinori Iwasaki (07.02.2012)
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Cracks near super tower prove unsettling

SHANGHALI - Large cracks on the ground around the Shang-
hai Tower that are causing public alarm are nothing to wor-
ry about, say the builders of what will become China's tall-
est skyscraper.

A crack that winds through the ground near the building
site of Shanghai Tower in downtown area of the municipal-
ity is patched with cement on Monday.

"The surface cracks, which were caused by a usual settle-
ment of the foundation ditch, are in a controlled and safe
state," said a statement sent to China Daily by Shanghai
Tower Construction and Development on Monday.

It added that an independent team of experts had been
closely and constantly monitoring surrounding structures
since construction on the 632-meter tower began.

Public concern was triggered when a micro blog user up-
loaded several pictures of the ground fissures near the
building site in Pudong district last week and noted that the
ground on each side of one large crack was uneven.

The cracks, which stretch across one side of the exit road
from the Shanghai World Finance Center opposite the tower
site, have been patched with cement.

One fissure is 8 meters long and about 4 centimeters wide
at some points, with about 5 cm drop from one side to the
other.

Cracks also spread to adjacent flowerbeds and the side-
walk.

Some residents have speculated that the cracks were
caused by land subsidence due to the high density of high-
rise buildings in the area.

The information office of the Shanghai municipal govern-
ment updated its official micro blog on Thursday, and said
the underground structural engineering of Shanghai Tower
was completed at the end of last year, and the factors that
caused the subsidence have been eliminated.

Ge Qing, design director of Shanghai Tower Construction
and Development, also wrote messages on Sina Weibo,
confirming all was safe and sound during construction of
the base of Shanghai Tower.

Engineering experts said such "settlement" cracks were
common anywhere in the world and had nothing to do with
the weight or height of buildings.

"Groundwater and rainfall may be blamed for settlements,
and the soft soil foundation in Shanghai is another reason,"
said Liu Dongwei, chief architect of the China Institute of
Building Standard Design and Research.

"So it is important to take foreseeable problems into con-
sideration before construction and making safer design
plans to prevent the large-scale emergence of cracks."

Dozens of skyscrapers, each taller than 100 m, gather in
the Lujiazui area of the city, including the 101-story Shang-
hai World Finance Center and 88-story Jin Mao Tower.

Shanghai Tower is due for completion in 2014 when it will
become the tallest building in China and the second tallest
worldwide.

(Zhou Wenting / China Daily, 21.02.2012)
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Bpaxog énece o Asw@opeio nou Aiyo vmpitepa
HETEPEPE HABNTEG OTNV EVIOX®WPA TV Xaviov

Mdvo oTtn xapn TngG Ayidg Zo@idag Tng onoiag n okenn Bpi-
OKETAl OTO Onueio, anodidouv ol KATolkol oTa TonoAla Tou
Anpou Kiodpou oTta Xavid, To yeyovog OTI ds BuBioTnke oTo
néveog o Nopog Xaviwv.
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XBeg TO peonuépl évag Te-
pAacTIog BPAxog KaTpakuUAn-
o andé TNV Kopuopn TNng
nAayidc oTo Onueio META
and Tn onpayya, £€0KACE ME
narayo Péoa o€ SIEPXOHEVO
Aew@opeio Tou KTEA TpU-
nnoe TNV 0po®r], CUVEBAIYE
6 dINAd kabiopaTa Kal ekTo-
EeUTNKe and Tnv nopTa TOU
NMOUAMAV MPOKAA®VTAG HE-
yd)\sq UAIKEG Cnuléq, oxl!
pOvo oTnv opo®n Kal otnv
nopTta, aAAd kai oTa KpUOTAaAAa Twv napabupwv ano Tn pia
Kal anod Tnv aAAn nAgupd.

O 0dnyog MNwpyog Kanng o onoiog ouciacTika BpioKOTav o€
anooTaocn TPIV MOAIC HETPWV aAno TO ONMEIO TNG NPOCKPOU-
ong, apkouoav dnAadn MHePIKA PoOvo Kpioiha SeuTepdAenTa
yia va okdoel o Bpdaxog enavw Tou Kal nap' oA' auta karta-
(PEPE VA KPATAOEI TNV WUXPAIKia TOU MPOKEINEVOU va PNV
KAvel To oyKWOEG oxnua BouTid otn xapadpa, and yia oTpa-
BoTipovid.

To noUApav, ekeivn Tn OTIYMN €NEOTpepe adelo oTo KaoTéAl,
apou npIv €iXe METAPEPE! Kal TOUG TEAEUTAIOUG NaBNTEG oTa
Evvia Xwpid..

2To onueio dev €ival n NpwTn @opd nou cuppaivouv apke-
TEG KATOAIGONOEIG, EUTUXWG avaigakTa, evw o dpOPoG xapa-
KTNpIiZeTal w¢g NpwToG Ot €nIKIVOUVOTNTA, AOYW AUTOU TOU
(PaIVOUEVOU.

SUPQWVA YE NANPOPOPIEC Kal N AVTINEPIPEPEIa Xaviwy npo-
TiBeTal va kAgioel Tn JIEAEUON, €wWG OTOU OAOKANPwWOOUV oI
epyaocieg BeATiwONG Kal anokaraoTaong €keivou Tou odikoU
TUAMATOC angipou KAAoUC Kal NOAouU EAENG oXedOV OAWV TwV
ENIOKENTWOV.

Penoptal ue oToIXEIa KAl GWTO Kai and Tn neatv.gr BayyéE-
AngG @uvTpiAdkng kai Flashnews.gr

(Aywvag Tng KpnAtng, 25 ®eBpouapiou 2012)
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Virtual tour of 2011 seismic activity along the
infamous Ring of Fire

H etaipeia RockWare Incorporated, o€ ouvepyaocia pe Tnv
Google earth, Tnv United States Geological Survey, kai Tnv
Wikipedia, dnpioUpynoe €va noAu evdiagepov video onou
napouaialovTal ol cgiopoi and Tnv 1" Iavouapiou €wg TNV
10" AekepBpiou 2011 kaTd PAKOG TOU NEPIPNHUOU AAKTUAI-
310U TnG ®WTIAG, nou nepIBaAel Tov Eipnviko Qkeavo.

http://www.youtube.com/watch?v=5dRx6ty6QyM
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The large Pacific Plate underlies the Pacific Ocean. Its mar-
gins include mid-oceanic ridges, where the crust is growing,
subduction zones, where one plate is riding over another,
and zones where plates are moving past each other. The
overall result is the most seismically active area of the
world, with extensive volcano and earthquake activity. Be-
cause of this, the region has been dubbed the Ring of Fire
(USGS).

O3 D

TA NEA THZ EEEEI'M - Ap. 43 — ®EBPOYAPIOZ 2012

Tsunami

Eivar poBepo ...... O Yu Muroga enéoTpe®e ano Tnv JoUAEIa
Tou, OTav osiopog 8.11 pixtep xTUNNos. Mn yvwpilovrac,
onw¢ kai noAAoi avBpwnol oTnv Neploxn, Yia To Nooo WeEoa
otnv evdoxwpa Ba Taideue To TOOUVAWI, CUVEXIOE va odnyei
Kal JETA TO XTUNNUA Tou eykéAadou. H kapepa HD Tonobe-
TAWEVN OTO TANMAO Tou Kataypagel Oxl MOVO TOV CEIoUO,
aAAd kai Tn oTIydn nou o id1oG kal apkeToi AAAol odnyoi &i-
Xav Eapvika TulixBei oTo Toouvaul. Anédpace and To Oxnua
Aiya deutepOAenTa npiv autd cuvOAIBei and aAAa cuvTpippia
Kal npiv auTtod BubioTei katw and Ta vepd. To auTokivnTd Tou
Kal n kagepa HOAIG npdopara €xouv avakTnBei and Tnv a-
oTuvopia. H kapepa eixe coBapec {NUIEG, aAAG €vag €1dIKOG
BivTeo ATav og B€0n va avakThoel AuTo TO UAIKO.

To Bivteo http://fragg.me/video/japan-tsunami-inside-car
(ano Tov AvTinpoedpo Mixain Maxakn)

3 O

SEIOHIKEG EPEUVEG O BAOoG oTnv AdpiaTikn @daAacca
Mooo snikivduvn yia ogiopoUg €ival n A3pIaTikR;
Zekivnoav ol NPMTEG CUCTNHATIKEG EPEUVEG BO-
peia Tou Ioviou NeAayoug

Eniotripoveg and Tn leppavia, Tnv AABavia, Tnv Kpoaria,
Tnv ITaAia kar To MaupoBoUvio POAIG ApXIoav TIG NPWTEG OF
BaBog oelouIkEG €peuveg yia va eEeTdoouv Tn AIBdo@alpa
Katw and Tn voTia AdpiaTikn 6ailacoa, dnAadn oTta Bopeia
Tou Ioviou MeAdyoug. =TOXOG Toug €ival va agloAoyrnoouv
kaAUTepa Tov Kivduvo nou avTipeTwnilel n nepioxn and oel-
OHOUG.

H €peuva, nou Eekivnoe oTig 20 Iavouapiou, nepiAappavel
TNV anooToAn Tou yeppavikoU nAoiou «RV Meteor» oTeAe-
XWHEVOU HE YEWQPUOIKOUG Tou GEOMAR-KEVTpOU QKeAVIWV
Epeuvav XEAPXOATG Tou KiEAou, PE ENIKEPAARG TNV Kabnyn-
Tpia Xaivrpouv Kon.

'Evag and Toug nio 10xXupoUc O€IopoUG Nou €XOUV MOTE Yivel
otnv Eupwnn, TnG KAipakag Twv 7,1 PixTep, onueiwBnke To
1979 oTa avoixTa Twv akTwv Tou MaupoBouviou. H AdpiaTi-
KN BewpeiTal yevika noAl oeigpoydvog neploxn, Kabwg ap-
KETEG TEKTOVIKEG MAAKEG OUYKpoUOvVTdl 0" AUTAV.

MapoAa auTd, ol eNIOTANOVEG Jev €XOUV AKOPa KATaAn&el og
opogwvia éoov agopd TNV akpifn yewpeTpia Twv AIBoogal-
PIKOV NMAGK®OV KATw ano To BuBo Tng. AkOPA Kal 0 akpiBng
apiBuog Toug BpiokeTar and ap@ioBATnon. Ta £wg Twpa

ZeAida 39



oToixeia unodnAwvouv Tnv Unap&n dUo NAAKwWV, OPWG TO
OUMNEPAca auTo dev €ival opIaTIKO.

«AKOWNa Kal onuepa dev €XOUME akpiBn avTiAnwn yia Tnv &k-
Taon Twv AIBooPaipik®Vv nAakwv otn NoTia Eupwnn, poAo-
VOTI QUTR N YVWaon anoTeAei Kpioido npoanaiToUUEVO yia Thv
a&loAdynon Tou KIvOUVOU anod (pUOIKEC KATAOTPOPEC, ONWG
ol ggIopoi Kal Ta Toouvap», dNAwaoe n kabnynTpia Kon kai
npooBeos OTI «av Kal n AdpiaTtikr BpiokeTal oTnv kapdia Tng
Eupwnng, yvwpiloupe noAU Aiya yia Tnv TeEKTOVIKA Oopn
nG>.

'ETO1, yia NnpwTn Qopd, €MNICTAHOVEG And TIG XWPEG Mou Ppe-
xovTal ano Tnv AdpiaTikr, o€ ocuvepyaoia pe Meppavolg ouv-
adéA@oug Toug, ouvepyalovTtal ano &npdcg kair 8aldoong yia
va npaypaTtonoinoouV Wia ano TIG YEYAAUTEPEG BIAKPATIKEG
OEIOUIKEG EPEUVEG MOU €XOUV MOTE npayparonoinBei oTnv
Eupwnn. Ztnv ITaAia enioTApoveg Tou EBvikoU IvoTiToUTou
Feweuoikng kal HpaioTeiohoyiag o€ ouvepyaoia Pe gpeuvn-
TEC ano To Mepupavikd KEvTpo MewenioTnuovIK®wV Epeuvav
(GFZ), €xouv avaAdaBel TIG Xxepoaieg HETPNOEIG Kal OTIG OUO
nAgupeg TNG AdplaTikig, TOGO aTnv ITaAikn evdoxwpd, 000
kail otn BaAkavikn.

To okdgpog «Meteor», eniong, 6a €oTIAOEl TIG £PEUVEG TOU
otnv unoBaAdooia nepioxn Tou PeydAou csiopoU Tou 1979
yla va pi&el NepIooOTEPO PWG OTIG AITIEG KAl TIG GUVEMEIEG
Tou.

(www.kathimerini.gr pe nAnpogopiec and AME-MME, 26
Iavouapiou 2012)
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Quake warning system for West Coast nears
reality

Oakland kindergartners hide under their desks during a
statewide earthquake

The devastating 1868 Hayward fault earthquake shook
loose the first plausible idea for warning people of imminent
ground shaking.

A Bay Area physician proposed using telegraph cables into
San Francisco to transmit energy from an earthquake to
ring a warning bell.

A high-tech version of that idea is finally close to reality
along the West Coast.

This summer, UC Berkeley, the U.S. Geological Survey and
two other universities began testing a prototype earthquake

warning system. It would alert people, hospitals, transit
systems and factories seconds to a minute before a major
quake.

They're developing the system with Google.org -- Google's
philanthropic arm -- and several companies, such as
Deutsche Telekom's Silicon Valley Innovation Center.

A $6 million grant from the Gordon and Betty Moore Foun-
dation in Palo Alto announced Tuesday will speed the pro-
ject's development, said Richard Allen, director of the UC
Berkeley Seismological Laboratory.

"We've basically been putting this together on a shoestring
budget," Allen said. The new grant "is going to allow us to
make this test system much more robust." UC Berkeley,
the California Institute of Technology and the University of
Washington will each get $2 million.

Within three years, Allen is optimistic they can prove the
system works and seek $150 million for a full-scale West
Coast warning system. It could be running two years later,
he said.

A foundation spokeswoman said early warning systems
could save thousands of lives and prevent millions of dollars
in damage.

Japan is far ahead of the United States with the technology.
It had a simple system in the 1960s to shut down power to
high-speed trains during major earthquakes.

Now TV and radio stations broadcast warnings seconds af-
ter an earthquake starts, using data gathered by nation-
wide networks of seismic stations. Two cellphone carriers
also send early warnings to their 21 million customers, and
a third one plans to start soon.

A network of sensors along the West Coast already gathers
real-time earthquake data, but the challenge is swiftly
spreading the word. Companies like Google and Deutsche
Telekom are exploring how to almost instantly disseminate
the warnings via computers, cellphone alerts, broadcast
stations and community alert systems.

The system doesn't predict earthquakes. But it does detect
quake primary waves, or p-waves, and send alerts if they
exceed a threshold.

Following p-waves, more destructive secondary, or s-
waves, travel about 2.5 miles per second.

At the epicenter of a quake, such a warning system can
give only a second or two of notice.

The farther from a large quake epicenter, the longer the
alert time -- several seconds to more than a minute in Cali-
fornia -- said Douglas Given, USGS earthquake early warn-
ing coordinator.

Even a few seconds' warning lets people dive under a
sturdy table or desk to avoid falling objects or to step back
from a pot of boiling water, Given said.

Hospitals and clinics could quickly halt operations. BART is
an early tester of the West Coast prototype. Utilities have
keen interest in it, as do manufacturers, especially micro-
chip processors where production is extremely sensitive to
motion.

While the test project is far from ready, Allen does think it's
just a matter of time -- and funding -- before West Coast
residents can have at least fleeting notice of a major earth-
quake.
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With earthquakes, every second counts

By measuring the fastest-moving waves from an earthquake, scientists
hope to provide warning before slower-moving but more destructive
waves strike. If an early-warning system had been in place for the 1989
Loma Prieta quake, people living about 35 miles from the epicenter
would have gotten 10 seconds warning, while those 60 miles away
would have gotten 20 seconds.
| San Pablo

. Ba

M 10 seconds
warning |

Loma Prieta
quake epicenter

&

What could be done with 20 seconds warning?
An earthquake early-warning system won't prevent buildings from
collapsing. But it could have many applications:

. BART officials
% could slow down
trains to reduce the

. Elevators could be
\ programmed to open
| at the nearest floor to

risk of derailments. prevent people from
Fire stations getting trapped when
. could open their p,  the quake hits.
g garage doors and _ The public gas supply

I get their engines = could be shut off to
- ready toroll. ~—— minimize fire risk.

Interstate Employees could have
metering lights time to get away from
ﬁ could all be turned hazardous substances,
to red to keep such as chemicals, in
vehicles stopped. the workplace.

Sources: Richard M. Allen, UC Berkeley seismological
laboratory; U.S. Geological Survey

BAY AREA NEWS GROUP
(Suzanne Bohan / Contra Costa Times (Walnut Creek,
Calif.), 30.01.2012)
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Technique could mitigate potential liquefaction
caused by quakes

Induced Partial Saturation is a method developed by engi-
neeers at Boise State University to reduce soil liquefaction.
The technique involves injecting non-hazardous chemical
solutions into the ground, which causes gas bubbles that
help lessen saturation. "The outcome of this research is far
reaching, because it can be implemented in urban areas
with a lot of infrastructure in place, which can have a
worldwide impact on human safety and protection of prop-

erties from liquefaction hazard of earthquakes," said Arvin
Farid, a professor of civil engineering (ASCE SmartBrief).

U.S. scientists say they're ready to field-test a new method
of minimizing soil liquefaction in earthquakes to protect
buildings and structures.

Soil liquefaction occurs when loose, water-saturated soils
lose shear strength in response to the sudden shaking from
an earthquake and begin behaving like a liquid, reducing
the ability to support the foundations of buildings and
bridges

Engineers at Boise State University said a technique called
Induced Partial Saturation, or IPS, where non-hazardous
chemicals are injected into the ground to create gas bub-
bles to reduce saturation, has worked in the lab and is
ready for field-testing.

"The outcome of this research is far reaching, because it
can be implemented in urban areas with a lot of infrastruc-
ture in place, which can have a worldwide impact on human
safety and protection of properties from liquefaction hazard
of earthquakes," Arvin Farid, a professor of civil engineer-
ing, said. "This is a very non-destructive method that will
work in both places that have buildings and places that do
not."

In field studies made possible by a grant from the National
Science Foundation, researchers will pump the non-hazar-
dous chemical solution into different types of soils and
measure the ability of the generated gas to mitigate the
potential liquefaction caused by earthquakes, a Boise State
release said Thursday.

Read

more: http://www.upi.com/Science News/2012/02/09/New
-earthquake-defense-to-be-tested/UPI-
80331328823936/#ixzz1mCaBhMtX

(United Press International, 9" February 2012)
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New shake table can test earthquake effects on
structures, soil

A laboratory is being set up at the University of Alabama's
South Engineering Research Center outfitted with a 32,000-
pound shake table atop a 3-foot-deep concrete floor to
simulate earthquake activity. The shake table is one of only
10 in U.S. laboratories. It may be the only one that not only
evaluates quake effects on various structures, but also tests
soil and other foundations on which structures are built.
This hybrid testing will help determine whether building
design codes are "conservative" or "too strong," said John
van de Lindt of UA's civil construction and environmental
engineering program.

Earthquake simulator to be constructed at UA
Laboratory will be one of a kind in the Southeast

TUSCALOOSA | There aren't very many rooms in the world
that can successfully reproduce the devastating effects of
an earthquake. But come May 1, a laboratory on the Uni-
versity of Alabama campus may be able to do just that.

Work is under way to outfit the laboratory within UA's
South Engineering Research Center with what is called a
shake table to subject building design codes and materials
to nature's wrath in a controlled environment.
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John van de Lindt, a professor in the College of Engineering
at the University of Alabama, talks about elements of an
earthquake simulator that will test buildings and construc-
tion methods for how they will react to seismic activity at
the UA Science and Engineering Complex on Tuesday.

“In essence, the table is a large piece of steel that moves
back and forth and represents the motion of the earth. This
particular table is designed to be used to collapse struc-
tures,” said John van de Lindt, professor and endowed chair
of UA's civil construction and environmental engineering
program.

“"We want to know the margin against structure collapses.
We can't know that unless we know exactly how these
structures collapse.”

Some might argue that Alabama is an odd place for an
earthquake lab. However, van de Lindt left Colorado State
University, a place with a lot more seismic activity, to work
at UA.

“We're doing this work here because, from an educational
standpoint, we're educating global engineers,” he said. “The
engineers we put out into the world are ready to go out and
meet anything, and this is a global problem.”

Van de Lindt said once the lab is outfitted with the table, it
will be one of a kind in the Southeast and one of no more
than 10 similar laboratories nationwide.

With such capability, it should come as no surprise that the
lab has such an imposing appearance. The ceiling of the lab
reaches some 30 feet up, and just below it are twin cranes
capable of lifting 15 tons, not to mention two more cranes
capable of lifting 5 tons.

The 3-foot thick concrete floor of the lab is actually porous.
Every 3 feet in all directions there is a hole in the floor that
can be uncapped in order to anchor the shake table and
other equipment used in the lab with long rods that de-
scend into the basement of the facility.

Lining the walls of the lab are pipes capable of funneling
720 gallons of hydraulic fluid into the shake table each
minute.

Van de Lindt said he designed the shake table himself. The
system is composed of several steel blocks placed on rails
attached to the floor. Those blocks are then fastened to
actuators, the large rods that do all the shaking.

The table itself is solid steel, measuring 17 feet long by 17
feet wide and weighing in at 32,000 pounds, van de Lindt
said. It hasn't arrived at the lab yet, but will be placed atop
the steel blocks.
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Once the table is in place, UA researchers can begin build-
ing structures and parts of structures atop it for testing.
Van de Lindt said the table is capable of supporting struc-
tures of upwards of 50,000 pounds.

Van de Lindt said that what makes UA's shake table system
so unique is that it's capable of doing hybrid testing that
other labs can't do.

A few yards away from where the shake table will be built is
a pit measuring 10 feet deep, 10 feet wide and 10 feet
long. Called the “soil pit,” it will allow UA researchers to not
only test the effects of an earthquake on structures but also
to measure its effects on soil or other foundations that lie
beneath structures.

Researchers will build a foundation within the soil pit and
attach an actuator to apply motion to it. Once the test be-
gins, van de Lindt said researchers can measure the re-
sponse of both the structure atop the table and whatever is
inside the soil pit, all while changing the motion of the
shake table accordingly.

“It's an extremely different test and something that hasn't
been done before,” he said.

Van de Lindt said this hybrid testing is important because it
would shed light on whether or not design codes in earth-
quake engineering have been too strong or not strong
enough.

“These design codes have been calibrated without the in-
formation of such a test that includes the soil information.
It's possible that these codes could be conservative. We
could be building structures that are too strong. Some
might ask how is that a bad thing, but that's potentially a
waste of money,” he said.

“But what is more likely is that we are not designing struc-
tures as safe as we could be.”

(Wayne Grayson / The Tuscaloosa News (Ala.) 15.02.2012)

(G- 4R -0)

Researchers envision "cloaking" to protect
buildings in quakes

Engineers in the U.K. have developed theoretical "cloaking
technology" that they say could protect buildings from the
shock waves created by an earthquake and other natural or
man-made disasters. William Parnell of the University of
Manchester says the method involves adding pressurized
rubber to key structural components of buildings, allowing a
particular type of elastic wave to pass through without
wreaking havoc.

'Invisibility cloak' could hide buildings from earth-
quakes

A team of British mathematicians has developed a theoreti-
cal design for a Harry Potter style ‘cloaking’ device which
could protect buildings from earthquakes.

Over the last year or so, scientists have come up with a
number of cloaking devices working in different contexts.
And Dr William Parnell of the University of Manchester says
it's possible to use the same techniques to protect buildings
and structures from vibrations and natural disasters such as
earthquakes.

By cloaking components of structures with pressurised rub-
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ber, he says, powerful waves such as those produced by an
earthquake would not ‘see’ the building - they would simply
pass around the structure and thus prevent serious damage
or destruction. The building, or important components
within it, could theoretically be ‘cloaked’.

This ‘invisibility’ could prove to be of great significance in
safeguarding key structures such as nuclear power plants,
electric pylons and government offices from destruction
from natural or terrorist attacks, he says.

Scientists have been working on cloaking objects from light
waves for about six years, but very little work has been
done on waves in solid bodies, such as waves produced by
earthquakes.

"Five or six years ago scientists started with light waves,
and in the last few years we have started to consider other
wave-types, most importantly perhaps sound and elastic
waves. The real problem with the latter is that it is normally
impossible to use naturally available materials as cloaks,"
says Parnell.

"We showed theoretically that pre-stressing a naturally
available material - rubber - leads to a cloaking effect from
a specific type of elastic wave. Our team is now working
hard on more general theories and to understand how this
theory can be realised in practice."

(Kate Taylor / TG Daily, 15.02.2012)

O3 D

PwyYHEG OTO QPeyydpl
Ev3ei&eIg Nnpoo@aTng YEWAOYIKAG SpaocTnpioTnTag
gvronioTnkav oTn ZeAnvn

H peyaAuTepn ano Tig TAPPOUG EXEl AKOG NEPINoU KIgo XI-
Mopetpo (Mnyn: NASA/Goddard/Arizona State
University/Smithsonian Institution)
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Tehikd To @eyyap! iowg dev eival évag vVekpog, NAywHEVOG
Bpdxoc: MikpEG pwyMHEC nMou evTonioTnkav os diagopa on-
Meia TNG emipdvelag TG ZeAAvVNG anoTeAOUV TIG IGXUPOTEPEG
MEXP! onuEPa evOEiEEIG Yia OglopIKh dpaoTnpPIOTNTA OTO MNPo-
oQATO YEWAOYIKO NapeAbov.

O ZeAnviakdg AvayvwploTikOg Aopu@opog TG NASA (LRO)
PWTOYPAPIOE TAPPOUC MNKOUG EKATOVTAdWV WETPWV Kal Ba-
Boug nepinou 20 PETPWY, Ol OMOIEG NPENEI va axnuariornkav
OTav o QAOIOC TOU PeyyapioU TEVTWONKE Kal payioe Adoyw
E0WTEPIKWV DUVAHEWV.

H anoucdia kpaTrpwv f onueiov diABpwong oTa napa&eva
XAVTAKIa JapTupd OTI 0l OXNKATIoPoi auToi gival npooparol,
To NOAU 50 ekaToupupiov €TV, ava@Eépouv ApepIKavoi €-
peuvnTEG oTnv eniBewpnon Nature Geoscience.

H ZeAnvn ATav ciyoupa Bepun Kal yEwWAOYIKA gvepyn oOTav
oxnuartiotTnke npiv ano 4,5 diocekatouuuplia Xpovia. ApyoTe-
pa, OUWG, apxioe va WUXETAl Kal va ouoTéAAETal, pia diadi-
kaoia nou ol enioTrpoveg unowialovTal 0TI guvexileTal ako-
Ma kai onuepa.

O1 Tagpol nou evronioe To LRO «pag Aéve OTI ol dUVAMEIC
Nnou CUPPIKVOVOUV TN ZeAfvn avTioTabuioTnkav oc opIoHE-
va onueia and dUVANEIG MOU TEVTMVOUV TO PAOIO» avagEpEl
o Topag OudTepG, eNiKeE@AAnG TNG MEAETNG oTo Mouaeio Ag-
poG Kkal AlaoTApaTog Smithsonian, To onoio BpiokeTal oTnv
OudaoIvyKTOV.

H opdda Tou OuoTepg dev nepipeve va Bpel evOei&eIg Npog-
(arng dpaotnploTnTag -c&€tale Ta dedopeva Tou LRO ava-
{nTwvTag avadinA®oEIg OTNV E€NIPAVEId TNG Z€ANVNG Mou
npokaAoUvTal anod Tn OUCGTOANR TNG.

Me Baoel TIG d1A0TACEIG KAl TOV apIOUOG TwV avadinA®Oewy
nou evtomioav, ol €peuvnTEC unoAoyifouv OTI N JIAUETPOG
TNG ZeAnvNG Npenel va €xel peiwbei kata nepinou 180 péTpa
ano To OXNMATIOUO TNG HEXPI ONMEPA.

EKTOC ONWG anod TIG avadINnAWOEIG, OMWG, Ol EPEUVNTEG EVTO-
nioav Kai TIG €nipayxeg TaQPoug, ol OMoieg NPENEl va oxnua-
TioTnkav ano avTiBeTeg dUVANEIG AyvwaoTNG aiTioAoyiac.

SUhQwva pe Tov Ap OuodTepg, n Unapén TaPpwv onuaivel
OTI N CUGTOAR TNG ZeAnvng dev nTav 1600 €vrovn 600 o€ AA-
Aa ocwpata Tou HAlakoU SuoTAPATog, agou avTioTaduioTnke
0€ OpIOPEVEG NEPIOXEG ano duvapelg diaTaong.

AUTO onpaivel niBavwg OTI n ZeAnvn, o€ avTibeon pe Tn n,
dev gixe Alwoel NAAPWG oTa apXika atadia Tng eEEAIENG TNG -
dev anokA&ieTal o nuprvag va ATav aveékabev OTEPEOG, Kal
MOVO Ta £EWTEPIKA OTPWHATA VA £AIWOAV Kal va €nNavaoTe-
peonoinénkav.

Me aAAa Aoyia, n véa avakaluyn PBpiokeTal o oupPwvia Pe
TNV unoBeon OTI 0 NUpRvag TnG SeAnvng sival -kal ATav na-
vTa- oTEPEDG.

‘'Onwg oxoAialel o Ap OuOTEPG, «€ival ouvapnacTiKo va ava-
KAAUNTEIG KATI eVTEA®G avandavTtexo. Asdopévou OTI Hdvo n
MIon anod Tnv enipaAveia Tng ZeANvVNG EXel GwTOypapnbei oe
UWnAR avaiuon, unapyxouv akoua MoAAG va e€epeuvrhoou-
HE».

(Newsroom AOA, 23 ®¢f. 2012)
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O 'HopaioTog §unva He npoypappa

O1 ekpN&EIG UNEPNPAICTEIWV €ival NPoBAEYIHEG, uno-
deIkvUEl EpEuva oTn ZavTopivn

H €kpn&n opiopévwyv ano Tta peyaAlTepa ngaioTeia Tou nAa-
VATN Mnopei va npoPBAe@Oei akoun kai dekaeTieG npoTou
AaBel xwpa, cUPNPWVa Pe vea PEAETN nou dnUOCIEVETAl OTNV
emBewpnon «Nature».

Taxeia cuco®peuon HAYHATOG

AuTO €0gi€e n avaAuon KPUOTAAAWV METPWNATWV ano Tn
ZavTopivn. O1 kpUoTaAlol anokaAuwav OTI npiv anod TIG &-
KPAEEIC TV UNEPNPAIOTEIWYV CNUEIOVETAI Wia Taxesia undyeia
OUCOWPEUON WAyHaTog n onoia sival duvaTdv va avixveubei
onuepa pe olyxpova opyava.

O1 neaioTeioAoyol ava@épovTal OTIC HEYAAUTEPEC €KPREEIG
NPAICTEIWV MOU €XOUV KATAYPAPEI IOTOPIKWG WG EKPNEEIG
nou odnyouUv OTOV OXNMATIOWO KAAVTEPAC. STIC EKPNEEIG au-
TEG TO PAYHA MOU €KTOEEUETAI €XEI TOOO HEYAAO OYKO WOTE
aprvel Niow Tou pia doun nou polalel e KpaThpa Kal ovo-
pagetar kahvtépa. O1 ekpn&eig TEToIOU €idOUG NPAIOTEIWV
MnopoUv va €xouv naykoouia enidpacn, alAalovrag akoun
kal napodikd To kAiga Tou nAavnTn.

Ekpn&eig unepn@aioTeinv, anod Ta nio Biaia gaivopeva otnv
I0TOpia Tou NAavnTn

MpoBAewn dekasTieg npiv

Ynepn@aioTteia Onwg autd TG =avtopivng Unopolv va «Kol-
HouvTar» €ni ekaTovTadeg XIAIadeg xpovia npotol ... Eava&u-
nvAgouv Kal ekpayolv. Ev® OPWG 01 EPEUVNTEG EKTIMOUV OTI
ol PETPAOEIG NoU €pappodovTal onUepd, ONWE AUTEG Nou a-
@opoUV TNV KATaypa®n TnG oEIOUIKAG dpacTnpIoTNTAG, KMo-
pouUV va pag npoegidonoinoouv Alyoug URVEG NpIv yid Hid €n-
£pXOMEVN €KPNEN, N VEa WEAETN deixvel OTI uNdpxel TPOMOG
va npoBAe@Bei €va TEToI0 CUPPBAV akOPN Kal OEKAETIEG NPO-
ToU AaBel xwpa.

«'OTav €va neaioTeio ‘Eunva’ kal To payupa apxilel va ave-
Baivel oTéAvel onpaTa. ZnUEIOVETAl OEIOHIKR dpaoTnpidTnTa,
napapopP®OEIG oTNV enipavela TnG Mg, auavopevn €KAu-
on aspiwv. 'OAa auta Ta onuarta pnopolv va avixveubouvs»
onueiwos o enmIke@alAg TNG véag MWEAETNG kabnynTtng Tiy
NTpouiT and To MavenioTipio Blaise Pascal otn FaAAia o
onoiog ouvepyaoTnke HeE €101koUG and Tnv EABertia kar Tn
Ziykanoupn.

O kabnynTng NpooeBeoe OTI TO HEYAAO EpWTNUA €ival TI OU-
Baivel oTa Baln kai 0xI oTNV €NIPAveIa TNG yng npiv and au-
TEG TIG TEPAOTIEG eKPNEEIG. «H kAagikn dnown ATav OTI KATA

TIG PEYAAEG nepiddoug ‘avanaulag nou diapkouv XIAIAGdeG
£€Tn, TO JAyHa ouoowpeUETAl apya Aiya XIANIOPETpA KATW ano
TO NPAioTEIO KAl OTI TEAIKA €NEPXETAl N €kPNnEn. QoTdCO au-
TO NOU avakaAUMNTOUME Twpa e€ival OTI undpxel Wia ¢aon
EMITAXUVONG OTn CUCOWPEUCN TOU PAYHATOG O€ Wia KAiJaka
XPOVOU OpPIOHEVWV JEKAETI®V. To didoTnua autd e€ival ek-
NANKTIKAG YIKPO e dedopéva Ta xIAIAdsg €tn ‘avanauong’ Ta
onoia nponyouvTal TNG €KpNENG».

AvalAuoeig oTn Zavropivn

O1 véeg evdeiEeig npogpyovTal and availuon TwV KPUOTAA-
AwVv €AA@PONETPAG OTO NPAiCTEIO TNG =avTopivng n onoia
£YIVE JE XpNOnN oUYXPOVWYV 0pYAVWV, GUUNEPIAANBAVONEVWV
HIKPOAVIXVEUTWV IOVTWV KAl NAEKTPOVIWV.

«O1 PeTaBOAEG oTn oUOTAON TWV KPUOTAAAWV OE HAKPOG
XPOVoU ‘a@nyouvTal’ ThV I0Topia OXETIKA YE TO NWS avanTu-
XOnke To pdayupa. AuTO Mou avakaAUuwape ATav OTI OAol ol
KpUOTaAAol OTO PAyHa TOU NQPAIOTEIOU TAG SavTopivng dnui-
oupynbnkav peoa o€ Aiyeg OekaeTieg and Tnv €kpngn» on-
Meiwoe 0 kabnynThg NTpouiT kal cupnAfpwoe OTI N NPORAE-
wn TETOIWV HEYA-YEYOVOTWV XPOVvIa 1 kal OEKAETIEG NPoTOU
oupBoUV unopei va gival WTIKAG onuaaciag yia oAOKANpo Tov
nAaviTn.

«@ewpoUpe OTI OAA Ta n@aioTeld PE KAAVTEPA, akOPa Kai
ekeiva nou BpiokovTtal g€ MNOAU ANOWAKPUOHEVEG MEPIOXEG
NG g npénel va napakoAouBolvTal pe euaiobnra, oly-
Xpova Opyava WOTE va EVTOMICOUME £€ykKaipwG Ta onRuara
nou ‘kpuBovTal’ KATwW anod To €dagog kal pnopolv va pap-
TupoUV g€navevepyonoinon» €ine o €peuvnTNG Kal KaTeEAnge
unoypappidovrag OTI «eAv yivel ONPEPA Hia PHeyain ekpnén
ngaioTeiou, yia napddsiypa oTo KEvTpo TNG Eupwnng, ol
enINTwoelg Ba €ival TepAOTIEG KAl N npogidonoinon yia TNV
€A\euon Tou ouppavTog HoOvo Alyoug Urveg vwpitepa dev Ba
gival apket ®oTe va unap&el n kKatdAAnAn sypriyopon kai
dpaaon».

(Newsroom AOA, 02 ®gfB. 2012)

(G- 4R -0)

AHacia, Hia vEéa UNEPANEIPOG
Auepikn kai Eupaoia 6a oguvavrnBoulv §ava oto
HEAAOV

H enopevn Mayyaia 6a dnuioupynOsi e 50 pe 200 ekaTou-
HUpia kal Ba AeyeTal «Apacia».

AuTO TOUAAYXIOTOV €ival TO «OVOUA €Pyaciag» mou Tng €dw-
oav yewAdyol Tou MavenioTnuiou MEIA o1 onoiol npoBAEnouv
OTI OAEG 01 ONUEPIVEG NNeIpol TNG NG Ba ouykAivouv Kai
nNaAl OE W1 «UNEPNNEIPO®» EEKIVOVTAG and Tnv &vwon Tng
Apepikng pe Tnv Acia kair Tnv Eupwnn oTig BOpeIeg NOAIKEG
nePIOXEG.

©a akoAoubrioouv n AQpIKNA Kal n AucoTpaAia, evovovTag yia
AAAN HIa popa OAEG TIC Xepaaieg HAleg Tou NAAvATn O€ Hia.

O1 KUKAOI TOV UNEPNNEIPpOV

OI xepoaieg palec Tng NG, YETAKIVoUvVTal oUVEXWG €€ aITiag
TNG dpacTnPIOTATAG TWV TEKTOVIKOV MAAK®V. AUTO €XEl WG
anoTEAECKA VA EVWVOVTAl Kal va anoxwpilovTal ava opiouE-
va xpovika diaoTtnuara.

O1 Aneipol nou yvwpiloupe GAPEPA NIOTEVUETAI OTI €iXaVv EVR-
B¢ei yia TeAeuTaia @opd npiv ano 300 ekaToupupla Xpovia,
OE MIa «UMEPRNEIPO» Mou €xel ndpel To ovoua Mayyaia. Ol
yewAdyol unoBETouv OTI npiv and 1 dig. xpovia ixe dnui-
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oupynBei n unepnneipog Podivia kal npiv and 1,8 xpdvia n
Nouva.

Bopelog Nodog -

» L] 00:00 E'

>Tnv ikova Tou Nature, aneikovion TnG evap&ng Tou
oxnuaTiopoU TnG Auaciag. 1o Bivreo, animation Tng kivn-
ong TWV NNeipwv

'Eva peyalo gpwTtnua eival 1o ndte 8a «KAsiosl» o0 KUKAOG
yia Tn dnpioupyia TnG €nOpEVNG unepnneipou kair and nou
akpIBwg Ba apxiosl 0 oXNUATIOMOG TNG. Z€ AUTO anavtd n
opdada Twv epeuvnT®V Tou TEIA pe eniBAENOVTEG TOug TEIAOP
Kihav kar NT€IBivt EBava.

H évwon TnG AHEPIKAG

'Onwg Neplypd@eTal atn PEAETN, n onoia dnUooIslBnke oTnv
eniBewpnon  «Nature»  (http://www.nature.com/nature/
journal/v482/n7384/full/nature10800.html), n enavévwon
TV Nneipwv unoloyileTar 611 Ba &ekivrioel o 50-300 eka-
TouMUpIa Xpovia anod Tov Boppd, pye Tnv Auepikn Kai Tnv Eu-
pacgia va evovovTal endvw anod Tov Bopeio MoAo. ZTn ouvé-
X€la n A@pikn kal n AucTtpaAlia 8a npooTeBolv otnv ndn
TEPAOTIA AUTR xepoaia pala yia va dnuUIoupynoouv Tn Vveéa
UNEPNMEIPO.

«la Tnv akpiBeia, oTo HovTeAo uag n NOTIa AUEPIKN EVAVE-
Tal e Tn Bopeia kAgivovrag Tn 6dAacoa TnG KapaiBikng eva
n 6dAaocoa TnG APKTIKNG KAEIVEI EVWOVOVTAG TIG ALEPIKEG LE
Vv Aogia» €€nynoe o Pog MiToeA, enikepaing TnG HEAETNG,
MIA@VTac oTo BBC.

O1 NPoBALYEIC TWV EPEUVNT®V BacioTnkav oe avaiuon Twv
payvnTikov dedopévwy and NeTpwpaTa d1apoOpwV GnNHEIWV
Tou nAavnTn. Ta dsdouEva auTd anokaAUNTouv TOV YayvnTi-
KO NPOooavatoAIopd TWV NETPWHATWV O NAAAIOTEPEG €MO-
XEC.

(Bripa Science / Newsroom AOA, 9 ®eBpouapiou 2012,
http://news.in.gr/science-
technology/article/?aid=1231149564)

Supercontinent cycles and the calculation of absolute
palaeolongitude in deep time

Ross N. Mitchell, Taylor M. Kilian & David A. D. Evans

Traditional models of the supercontinent cycle predict that
the next supercontinent—'Amasia’—will form either where
Pangaea rifted (the ‘introversion” model) or on the opposite
side of the world (the ‘extroversion’ models). Here, by
contrast, we develop an ‘orthoversion’ model whereby a
succeeding supercontinent forms 90° away, within the
great circle of subduction encircling its relict predecessor. A
supercontinent aggregates over a mantle downwelling but
then influences global-scale mantle convection to create an
upwelling under the landmass®. We calculate the minimum
moment of inertia about which oscillatory true polar wander
occurs owing to the prolate shape of the non-hydrostatic
Earth. By fitting great circles to each supercontinent’s true

polar wander legacy, we determine that the arc distances
between successive supercontinent centres (the axes of the
respective minimum moments of inertia) are 88° for Nuna
to Rodinia and 87° for Rodinia to Pangaea—as predicted by
the orthoversion model. Supercontinent centres can be
located back into Precambrian time, providing fixed points
for the calculation of absolute palaeolongitude over billion-
year timescales. Palaeogeographic reconstructions addition-
ally constrained in palaeolongitude will provide increasingly
accurate estimates of ancient plate motions and palaeobio-
geographic affinities.

& Iroversion: closs Atlantic Ocasn b Extroersice: closs Pacific Ocean

© Orthoversion: closs Arctic Cossn

Predicted locations of the future supercontinent Amasia,
according to three possible models of the supercontinent
cycle: a, introversion; b, extroversion, and c, orthoversion.
The labelled centres of Pangaea and Rodinia are the
conjectured locations...

(Nature 482, 208-211, 09 February 2012,
http://www.nature.com/nature/journal/v482/n7384/full/nat
ure10800.html)
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ENAIAG®EPONTA -
NMEPIBAAAON

MavenioTnHIoO KATACOKEUALel «npdoivn>» opoPpn
G CUAAEKTN vEPOU !

O oxedlaouog nou nepiAapBavel Npacivo anokTd d1acTACEIG
HOdAg oTnV apXITEKTOVIKH, ONWC oTo navenioTrApio School of
Art , Design and Media Technological University Tng Ziyka-
noupng. To 56po@o KTiplo NEpPIAAUBAVEI OPOPEC HE Opyavi-
KEG NPACIVEG KATWQEPEIEC 01 onoieg ouvdudalouv Tomio Kai
KATaokeun, o€ €va aUvoAo uwnAng Texvoloyiag nou cuppo-
AiCel Tnv dnuioupyIkOTNTA nou oTeyalel. O OpoPEC AUTEG
XPNOIKMEUOUV WG TOMOG NEPINATOU KAl GUVAVTAOEWY OE avVol-
XTO MEPOG, HOVWVOUV TO KTiplo Kal dpoailouv To nepIBAi-
Aov. Emiong ouykevTpwvouv vepd TNG BPoXNnC yia To NOTIOUA
TWV UNOAOINWV XWPWV PE NPACIVO.

(C- 4R -0)

Social pressure is increasing the demand for quanti-
fied monitoring of dust and respirable particulates
Dust busters

Legislative and social pressure is increasing the de-
mand for quantified monitoring of dust and respirable
particulates as ABE discovered

Local and environmental authorities and health at work
bodies are paying ever more attention to dust issues, both
in terms of potential nuisance and because of any possible
health implications.

"I've observed two phases. Initially, authorities were pri-
marily interested in ensuring simply that something was
being done about dust suppression. "But now more and
more they are asking for some numbers," says Francesco
Fritz, sales director at EmiControls by TechnoAlpin. This
varies from country to country and region to region but
overall there is increased interest in quantified monitoring
to help ensure that any measures are effective.

There are two distinct issues: dust that causes nuisance
and respirable particulates (the invisible pollutants that
have potential health impacts if they get into the lungs).

Nuisance dust is easy to describe but hard to define.
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"There aren't any set standards for nuisance dust," says Dr
Hugh Datson, senior environmental scientist at DustScan.
"It's not really size-related, it's not really weight-related
and it's not really appearance-related. It's a combination of
all these things."

Dust problems near a minerals site are generally regarded
as relating to nuisance issues rather than respirable par-
ticulates. But even with low levels of deposited dust, there
is no absolute guarantee that there is not an issue with
respirable dust as well, says WYG Group regional director
Matthew Holford. "There is very little correlation between
deposited and respirable dust."

Quarries tend to be identified as the obvious source. "But
sometimes the finger is pointed incorrectly," says Holford.
"Rather than just a number, you need to know where it is
all coming from as well."

Local authorities have a statutory duty to establish if there
are any breaches of European limit values for PM10 (the
respirable particles measuring less than 10 microns). An air
quality management (AQM) area has to be declared if limits
are exceeded at relevant receptor locations. "That is a
driver for a lot of monitoring," says Holford.

The regime began about ten years ago but the focus has
increased. It is still unusual for an AQM to be declared for a
minerals site, though some do exist.

"There have been some improvements in terms of monitor-
ing over the last few years but the fundamentals remain
the same," says Holford. Looking into respirable particu-
lates involves the higher end of the equipment range. But
for non-respirable dust, traditional methods such as sticky
pads are still absolutely fine. "The bottom line is that you
are trying to monitor subjective reactions to deposited
dust," he says.

There are of course ways of measuring dust in real time but
they are expensive, says Datson. "Expecting the minerals
industry to rely too much on technology would be unrea-
sonable and prohibitive." By and large, nuisance dust in-
volves perception rather than a health risk. "Therefore it is
legitimate to balance the cost and use a relatively inexpen-
sive way of keeping an eye on things," he says.

The Mineral Industry Research Organisation published a 50-
page good practice guide in February. It was prepared by
AEA Technology and covers the control and measurement
of nuisance dust and PM10 from the extractive industries.

The site operator and the regulator should agree on the
methods and thresholds and these should be proportional
to the perceived risk, it recommends.

The most comprehensive dust monitoring will be a mix of
continuous and intermittent sampling to establish long-term
trends and capture transient events, says the guide.

Techniques can be classified as passive (not requiring a
power source) and active.

Visual monitoring is one of the principle approaches while
another is dust deposition. This can be done either through
monitoring surface soiling or by measuring the dust mass.
Another approach is dust flux - the measurement of the
horizontal transport of dust. It can be measured as mass
using a BS 1747: Part 5 collector or with cylindrical adhe-
sive samples.

DustScan, which was started at the University of Leeds in
England, was set up with the aim of providing a better
method for dust flux sampling than the existing British
Standard monitoring approach.
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"Ours was devised to be more sensitive because a cylinder
is far more aerodynamically clean than four tubes with
holes," says Datson.

The DustScan method is a passive sampling system, based
on a vertical cylinder fitted with a transparent adhesive film
that captures dust entrained in the air. "We take the sam-
ple on the sticky surface, encapsulate it and it is then im-
aged on a flatbed scanner and run through the software to
quantify the results," says Datson. The reports in 15° arc
segments can be used to indicate patterns of propagation.

DustScan currently carries out the scanning and analysis
itself but is redeveloping the software with the aim of re-
leasing it for other consultants to carry this out as well.

As an alternative to the standard method, DustScan has its
work cut out persuading people to accept its use as some
simply assume that the BS approach must be used even
though there are no official standards for nuisance dust.

Datson's research at Leeds University will soon be published
and he hopes this will lay to bed some of the issues.

Tied in with monitoring is the prospect of integration into
water mist dust suppression units to provide real-time con-
trol.

"I think that in the next several years you will see a lot
more people wanting to connect dust monitoring equipment
to their dust control equipment," says Edwin Peterson,
president of Dust Control Technology, which manufactures
DustBoss products. "I think it's a natural offshoot. It's cer-
tainly something we can do."

Such systems also lend themselves to web-based applica-
tions. "If one of our clients wants to do that, we have the
inputs available but right now they tend to rely on a visual
reminder that it's dusty and time to turn on the suppression
system."

Dust Control Technology launched a strategic collaboration
last year with SMI Evaporative Solutions to apply computer-
controlled automation for monitoring and managing dust
suppression equipment. The resulting systems can be pro-
grammed to manage start/stop cycles based on dust moni-
tor readings, motion sensors, weather input or operator
remote control.

Traditional ways of monitoring dust cannot supply the data
in real time and the information they produce is an average
over the measurement period, says Fritz. Automated con-
trol of suppression equipment requires development that
goes beyond this. EmiControls by TechnoAlpin was set up
recently as a separate company to focus on this kind of
topic. The new company has taken on the dust applications
previously handled by TechnoAlpin pro air solutions. "By
becoming independent, the goal is really to have a focus on
the topic and develop our own identity for dust suppression
and emission control," says Fritz.

The company started research two years ago to develop a
system to make the information available in real time. A
factor that has to be taken into account is that the meas-
urements are obtained in an environment that contains
both dust and water mist: the mist mustn't bias the results.
"We found systems on the market making dust measure-
ments in real time but they were too sensitive to the wa-
ter," he says.

EmiControls is developing its own system. "One application
is to control the equipment," says Fritz. "It could also be
used by the customer to monitor dust on site."

Management at source using real-time data is eminently
sensible as relatively cheap monitoring technology can be

used to give an indication of emissions at any given time,
says Holford.

But monitoring is only part of the story. "Good site man-
agement is absolutely essential," says Datson.

- A good practice guide available from:

http://preview.tinyurl.com/6ehmo8k

(Aggregates Business Europe, November-December Issue
6. Vol.5 2011 in Equipment Focus)
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To kpUo Oa apynoel
AvaBoARn TnG Enoxng Twv NMayeTovmv, n BeTIKA
nAgupd TnG KAIpaTiknG aAAayng

>Tnv TeEAeuTaia €noxn TWV NAYETOVWY, TO HEYAAUTEPO MEPOG
Tou Bopeiou Hpiogaipiou fTav kaAuppévo anod ndyo

Aovdivo

Mnopei va avaoTteva&oupe and Tn JEGTN, TOUAAGXIOTOV OHWG
dev Ba ToupToupiloupe OTOUG NAyoug: o NAavnATNg Ba énpe-
ne va nepdoel g€ pia vea Enoxn Twv MayeTwvwv og nepinou
1.500 xpovia, To Paivopevo OpwG Ba kabuaTeproel AOYw
NG avBpwnoyevoUg KAIMATIKAG aAAayng, ekTipa Odiebvng
opada KAIMAaToAOYWV.

«AKOUa Kal av ol EKNouneg [agpiwv Tou Beppoknniou] orta-
patoloav onuepa, Me Ta onpepivd eningda OG10&eidiou Tou
avbpaka Ba sixape mbavoTaTa yia napateTapévn Yeconaye-
TOON nepiodo» ONAwoe 0 Aouk Zkivep Tou lMavenioTnuiou
KeunpiT, eniKeE@aAAng TNG MEAETNG oTnv emiBewpnon Nature
Geoscience.

H TeAeuTaia Enoxn Twv MNayetovwv €Ange npiv and nepinou
15.000 xpovia, 6Tav unoxwpnaoes To naxu oTpwua ndyou nou
KAAUNTE TO MEYAAUTEPO HEPOG Tou Bopeiou Hpiogaipiou.
FewAoyika gupnuara unodeikvUouv OTI To GAlvOUEVO enava-
AapBaveral nepiodikd, akoloubwvTtag évav Bacikd KUKAO pE
diapkeia 100.000 stwv kai €vav dsUTEPO KUKAO HE nepiodo
400.000 eTWV.

O1 petaBoAéc auTég anodidovTal o€ SIaKUPAVOEIG OTNV TPO-
XIG Kdl TNV NEPIOTPOPN TNG MG nou ovopalovral KUKAol Mi-
AAvkoBITG -yia napdadeiypa, n TaAdvtwon Tou agova nepi-
OTPOPNG KAl N EKKEVTPIKOTNTA TNG TPOXIAG TOU NAQVATN.
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MapoAa autd, kabe Enoxn Twv MNayeTwvwv pnopei va dia-
P&pel and Tnv nponyoUUevn Kal TNV enopevn, dedopévou OTI
ol TPOXIaKEG ouvOnKeg dev eival andAuTa nepIodIKEG, Kal n
WUEN Tou MAavATn €€apTaTal Ki anod AAAoUG, YEWKAILATIKOUG
napayovTeg.

MPOKEIYEVOU va eKTIMAOOUV Xovdpikd nodTe Ba €npene va
nepdocel n 'n o€ pia véa Enoxn Twv MNMayeTovwy, ol KAINATo-
Aovyol avéluoav dedopéva nou XpovoloyouvTal ota 780.000
Xpovia (nepinou dUo Qopeg o kUkAOC Twv 400.000 eTwv). H
enoxr ekeivn ovopaleral «2Tadio Oaidaoiwv Iootonwv 19¢»
Kal polalel pe Tn dIKf Pag enoxn NepIcoOTEPO ano onoiadn-
noTe AAAN.

310 3TAd10 19¢, n 'n €1I0NABe o€ pia nayeTwdn nepiodo Ao-
YW MIag Beppokpaaciakng TaAavtwong avaueoa ora dUo nui-
ogaipia, n onoia diatapa&e Ta wkedvia pevpuara.

Av unapyel OVTWG n OMoIOTNTA MOou evTonifouV Ol EPEUVNTEG
avdueoa oTnv €noxn ekeivn kal Tnv napoloa Kartaortacn, o
nAaviTng 6a énpene va nepdoel g€ Pia vea Nayetwdn nepio-
50 Ta enopeva 1.500 xpovia.

MNa va oupBsi auTo, eKTING N EPEUVNTIKA 0oWAada, n CUYKEV-
Tpwon Tou Jlo&e1diou Tou avBpaka, Tou BacikoTepou and Ta
agpia nou npokaAoUV TO (paIVOUEVO Tou Beppoknniou, Ba
ENpene va nNéoel KATW anod Ta 240 pépn avda ekaToppuplo
(240 ppm).

SAMEPA, OMWG, N ouykévTpwon Tou CO, BpiokeTal ota 390
ppm Kkal €V aVAPEVETAl va UNOXWPNOEI oUVTOUA: akopa Kal
av oTapaToUoE GUEDA N XPRonN OPUKT®V KAUCIPWY, Ol WKEA-
voi Ba apxifav va aneAeubepwvouv To nAsgovalov G10EgidIo
Tou avBpaka Mou sixav anoppo@nasl, dIaTnpwvTag €Tol TV
aTHOOQAIPIKR OUYKEVTPWON WNAA yia noAAoUg akopa diw-
VEC.

Me Ta eupnuarta Tng HEAETNG CUPPOVNOE 0 AOpevG Mdaloak,
OMOTIMOG KaBnynTng Tou MavenioTnpiou McGill oTov Kavada,
0 0noiog £Xel YEAETAOEI aveEapTnTa TIC METABACEIC and TIG
nayeTwOEIC OTIC JeoonayeTwIEIC NEPIOSOUC.

«Aev nioTelw OTI €ival PealIoTIKO va MEPINEVOUUE TNV €MO-
HeEVN nayeTwdn nepiodo O pIa QUOIKA XPOVIKA KAipaka»
gine oto BBC.

O Ap Mdaioak avayvwplioe OTI Jia avaBoAn Tng Enoxng tTwv
MNayetwvwy paildov Ba Boleue Tnv avBpwnoTnta. Emionpa-
Ve, OHWC, OTI auTd dev Wnopei va eival dikaloAoyia yia va
MNV HEIWBOUV o1 EKNOMNEG agPiwV Tou Beppoknmiou:

«Aev dlaTnpoUpE anAd To CNUEPIVO, BepUd Hag KAipa, aAla
au&avoupe Tn BepuoKkpaacia NePaITEPwW».

«0O [onuepIvog] pubuog peTaBoAng Tou dio&eidiou Tou av-
Bpaka npayuaTika dev £Xel NponyoUMEVO, Kal av dev avTide-
TWNIOTEl, 0l UVENEIEG Ba eival TEPATTIEG» NPOEIdOnoingoe.

(Newsroom AOA, 09 Iav. 2012)
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Lake Kivu gas: Turning an explosion risk into a
power source

More than 1,000 people died in 1986 when a lake in
Cameroon released a cloud of CO2 that suffocated
entire villages. A much larger lake in Rwanda - with
two million people living nearby - is also at risk of
eruption, but plans are afoot to make it safer.

Lava hitting Lake Kivu in January 2002 from the nearby
erupting Nyiragongo volcano

In the early evening on Lake Kivu, along Rwanda's border
with the Democratic Republic of Congo, lights bob on the
surface of the water. They're fishermen's lanterns hanging
off wooden boats to attract herring.

Lake Kivu's fish are a crucial source of food for the two mil-
lion people who live around the perimeter.

But there's something else below the surface of the water
besides fish. Something fraught with both risk and promise.

Deep at the bottom of the lake, about 1,000 feet (300m)
down, Kivu's water is heavy with dissolved gas. The lake
contains an estimated 256 cubic kilometres of carbon diox-
ide (CO2) and 65 cubic kilometres of methane.

"It's a highly volcanic area and much of the CO2 enters the
lake from the volcanic rock beneath it," says Professor
Brian Moss from the University of Liverpool.

Bacteria in the lake then convert some of the CO2 into
methane.

Fizzy drink

The dissolved gases are kept in the water by the high pres-
sure at such depths. The higher the pressure, the more gas
can be dissolved in the water.

However, the gas saturation of the deep water is now so
high that if Kivu is shaken up - perhaps by a major lava
flow into the lake or an earthquake - the deep water may
be displaced upwards and cause the gas to shoot to the
surface.

"Think of it like a bottle of fizzy drink," says Prof Moss.

"The carbon dioxide has been dissolved in the drink. As
long as it's under pressure, it doesn't bubble. But when you
take the top off the bottle, the drink fizzes because you've
reduced the pressure, and the gas is able to come out."

Scientists estimate Lake Kivu contains around 1,000 times
more gas than the two Cameroonian lakes, Lake Monoun
and Lake Nyos, which both erupted in the 1980s.

If the build-up of CO2 is a concern, so too is the presence
of methane, which could ignite once exposed to the air.

"The methane would not spontaneously cause an explosion
on the surface. But ... there are numerous possible ignition
sources above and around the lake," says Professor Robert
Hecky from the Large Lakes Observatory at the University
of Minnesota.

Recent data shows the methane concentrations in the lake
are increasing.
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"Right now, we're taking sediment samples," says Prof
Hecky. "We're trying to reconstruct Kivu's history over the
past five to 10,000 years. We have clues it probably has
had serious disruptions in the past. But we don't yet know
how strong, or how frequent they were."

Sucking gas

Partly in an effort to avert the threat of an eruption, the
Rwandan government has a plan to suck up the water from
the lower reaches of the lake and extract the dissolved
gases.

A large blue barge is currently being loaded with equip-
ment, before being floated to a spot about eight miles from
the shore.

"Underneath the barge you've got what are called risers,
and those are basically big straws," says Bill Barry, of Con-
tourGlobal, the New York-based company developing the
project. "And we're going to have four of those, and they're
going to go 350m (1,148 ft) into the lake."

Gassy depths of Lake Kivu provide energy source

A Active Layer saturated with CO2 and methane
volcanoes

= Border

Power station

20 miles
20km

Metres Methane

300 1- ‘Straws’ draw up

gas-saturated water

485
Mot to scale

1. Barge draws up water from zong saturated with the two gases

2. Methane pumped ashore. COZ2 pumped back into lake

3. Methans burnt 1o generate energy

Mr Barry says the gases will be largely separated from the
water, and from each other.

The methane will be piped to the Rwandan shore, where it
will be used to fuel a new power plant.

The CO2, however, will be reinjected into the lake, partly to
avoid releasing a greenhouse gas, and partly because even
removing the methane alone makes the lake safer.

"Removing methane will move the lake further from the
point of saturation, thus making the possibility of a gas
eruption less likely," says Bill Barry.

Risks

There is great interest in Rwanda about the power genera-
tion aspect of this project, known as KivuWatt.

The country has very few energy resources of its own,
which has helped make it one of the most expensive coun-
tries in east Africa to power a home or business.

Almost half of its electricity is generated using diesel fuel,
which has to be trucked into the country.

KivuWatt could eventually double the amount of electricity
generated in Rwanda itself, supporters say, and help wean
the country off its dependence on diesel.

But there are risks.

Environmental consultants Sinclair Knight Merz, who re-
viewed the KivuWatt plans, warned that if it was not care-
fully operated, it could itself cause an explosion or gas re-
lease from the lake.

Artist's impression of one of the barges - eventually Con-
tourGlobal expects to have four of them

Engineer Augusta Umutoni, who leads the Rwandan gov-
ernment team monitoring the project, rejects this idea, but
does worry that the extraction process could change the
lake's chemistry.

There's a risk the surface water could become more acidic,
she says, or lead to a growth of algae. That would be bad
news for Kivu's fish and the human communities that de-
pend on them.

That's why the project will start small - with just a pilot
phase expected to start producing energy from the meth-
ane later this year.

Kivu's fishermen say the project will change their lives, they
hope for the better. If they can continue catching fish, and
have electricity in their homes for the first time, that would
be a big step forward - and hopefully the risk of a lake
eruption will be reduced too.

(Anna Boiko-Weyrauch and Rob Hugh-Jones / BBC News

Magazine, 13 February 2012,
http://www.bbc.co.uk/news/magazine-16394635)

(G- 4R -0)

AvaBioon uToU HeTa anod 32.000 xpovia oTov ndayo
MpoioTopikd PpuUTO avBiel peTad and 32.000 xpo-
via oTnv Karayugn

‘Eva npwtonopiakd neipapa €pepe Eava orn {wn To apxaio-
TEPO (PUTO MOU €XEl MOTE avayevvnOei kal avoiyel Tov dpopo
yla Tnv avaBiwon kai AAAwvV apxaiov QUTIKoOV €dwV. Edw
kal 32.000 xpodvia, &vac npoioTopikOG OKioUPOG TNG EMOXNG
TWV NAYETOVWV €ixe kpUwel Babid oTo HOVIYA NAywpEéVo
£daoc TN ZiIBnpiag onopoug QUTOV Yia va Toug (Asl &v
kalpw. Twpa, Pwaool eNIOTAPOVEG, NOU avakaAuyav Tnv uno-
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YEIQ KPpUW®Va Tou «Bnoaupou», KaTapepav va avaoTrnoouv
£€va oAOKANpO QUTO, nNou avanTuxbnke kal €Byale avln. Ta
nponyoUUeva pekop avaBinong euTou apopoloav €va (poi-
vika nAikiag 2.000 eTwv oTo IopanA kar évav AwTo nAikiag
1.200 eTwv.

O1 gpeuvnTeG, HE smikepaAng Tn ZPetAdva Maciva Tou Iv-
OTITOUTOU Bio@uaoikng Tou KuTTtapou Tng Pwaoikng Akadnpiag
EnioTnu@v, nou dnpoacicucav Tn OXETIKN HEAETN OTO MePlo-
dIk6 (PNAS) Tng EBvikng Akadnpiag EnmioTnuov Twv HMA,
oUppwva pe 1o BBC, Toug «Tdiyg Tng N. YOpPKNG» Kkai TO
New Scientist, an€dei€av, 6nw¢ ava@épouv, OTI TO NAYWHE-
VO UNEdaog AEITOUPYEI WG PuUOIKO «anoBeTRplo» yia TIG ap-
XaieG HOpPEG LwNC eni dekaAdeg XIANIAdEG Xpovia. 'Onwg eni-
ONMaivouv, Ol OXETIKEG £PEUVEG MPEMElI VA GUVEXIGTOUV Yid
va QEPOUV OTO GWG -Kal Nibavwg nicw otn {wn- Kal aAAa
ano kaipo eEagaviopéva QuTa, {wa Kal opyaviououg.

To npoioTopikd PuUTO, N APKTIKH OTEVOPUAAN oiAnvn (Silene
stenophylla) nou o1 Pwoor EavalwvTavewav, polalel noAU Pe
TOV oUyXpovo andyovo Tou nou GUTPpwVEl aTnVv idia TouvTpa
TNG BopelavaToAlkng ZiBnpiag, pia €vOsiEn yia To ndoo Kala
NPOCApHOCUEVO €ival aTo dUOKOAO NepIBAAAOV Tou anod e&e-
AIKTIKR okonid. To oUyXpovo QUTO €XEl anAwWG HEYaAUTEPOUC
onodpoug kal AlydTepa PMOUMMOUKIA, €vw Ol pifeg Tou ava-
nTUCoOVTal Mo yprnyopd.

O1 Pwool gpeuvnTeg Bpnkav, o BaBog 20 €wg 40 PETPWV
ano Tn onuepIvn enipaveia Tou £3Aagoug, dekAdeg TepAaTTIa
anoAlBwpéva AayoUpia peyEBoug, To kaBéva 6o €va nodo-
opaipikd ynnedo kal nAikiag 30.000 £wg 32.000 €Twv, nou
gixav dnUIOUPYNOEl apxaiol okioupol oTIG OXBeg Tou aIBNpPI-
koU notapou KoAipa. Opiopéva AayoUpia €ixav yepioer Te-
Agiwg Ye nayo kal Aoav adianépacTa and To vepo, dnuioup-
yovTag €1l BaAdpoug TEAEIAG PUOIKNAG KATAWUENG Kal TIG
10aVIKEG ouvBnkeg «kpuoTpanelac», oe oTabepr) Beppokpa-
oia peiov entd Babpwv Kelaiou, yia Tn diatripnon Twv ono-
pwV nou gixav anodnkevosl Ta {wa.

Sta idla yewAoyika oTpwuara Pe Ta Aayoupia, apBovouv Ta
anoAiB®paTa ooTwV HeEYAAwvV OnAacTIK®V, ONWC HAuous,
HaAAlapwv pIVOKEPWY, BICOVWY, aAdywv kal eAa@iov. Ol
Pwaool gpeuvnTéG avalnTouv nAéov KaTewuyuéva deiyparta
{wikoU 10TOoU and okioupoug, paupoud kair aAla {wa, Pe Tnv
eAnida kanoia oTiyun va Ta &avalwvTavéwouv kal auTtd.
Ztnv idla nepioxn waxvouv ndn kal lanwveg gpeuvnTég yia
Tov id1o AOyo, o€ [ia 1316TUNn KoUpaoa yia To nolog Ba kaTa-
PEpel va Bpel NPWTOG KAl VA avaoThOEl KATEWUYHEVO 10TO
{wwv.

Mapopola naywpéva Aayoupia €xouv Bpebei otnv AAdoka
kal Tov Kavadda. Mepikoi enioTrpoveg dev anokAgiouv PaAi-
oTa OTI, KABWG o1 NAyol AIMVOUV AOY® TNG KAILATIKAG aAAa-
YNC, OPIOKEVOI KATEWUYHEVOI Onopol Ba pUTPOOOUV Kal Pe-
pIKa apxaia QuTa 6a EavalwvTaveéywouv Pova Toug.

O1 Pw0ool €NIOTAPOVEG NETUXAV VA «AVACTHOOUV» TO apxdio
oIBNPIKO QUTO evioxUoOVTAg TOV KATEWUYHEVO 10TO TOU HE
avanTu&lakEG OpUOVEG, EVEPYOMOIMVTAG £TCI TNV KUTTAPIKN
diaipeon Tou, Tov NOAAANAAcIacpod Tou Kal TEAIKA TNV NARPN
avanTu€n evog véou BiwoiPou QuToU (OTNV nMpaypartikotTnTa
avayevvnoav 36 TETola apxaia ouTa).

NavTtwg o1 BioAdyol eival napadooiakd enPUAAKTIKOI yia TE-
TOIOUG evTunwaolakoUg 1oXupiopoUs avaBinong apxainv Qu-
TOV PEXP! va undp&el aveEaptnTn dlaoTalpwon. XTo NapeA-
00v, yia napddeiyua, 10Topieg yia avaygvvnon aitapiol ano
onodpoug nou eixav PBpebei oe TaPoug Ppapaw, Bewprbnkav
ava&€ioniotec. 'OPwWG 01 PWOIKOI GNopol €xouv eAeyxBei vyia
TNV apxaidéTnTa Toug (31.800 £1n) pe Tnv PEBODO Tou padie-
vepyoU avBpaka kal autd evioxUel TNV «undAnwn» Toug.
MapoAa autd, apkeToi JUTIKOI EMIOTAHOVEG dNAWVOUV EK-
NANKTOI Kal, Npog To napov, JaiAov duoniaTol.

(www.kathimerini.gr / 22.02.2012) pe nAnpogopieg anod
AlNE-MIME
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Radar used in stealth bombers could find
potential sinkholes in local streets

Radar used in the stealth bomber and to find roadside
bombs in Afghanistan and Iraq is moving into the sewers of
Louisiana. The aim is to find empty spaces where dirt has
seeped into sewers and water pipes before they spread to
create huge potholes or sinkholes that can collapse road-
ways and sidewalks above them.

A massive sinkhole collapsed the roadway on Broadway at
Maple Street in September

It's a national problem. All around the country, water and
sewer pipes laid 50 to 100 years ago are cracked and
breaking.

The radar was developed for the Defense Department. Re-
searchers at Louisiana Tech University -- bankrolled by a
Florida sewer inspection company -- adapted it to look for
potential sinkholes before they reach the surface.

The system is to be tested in January in Slidell, where a
sinkhole that popped up this fall alongside a major thor-
oughfare caused big headaches.

"It was big enough that I could stand up and walk around
under the roadway with no problems," said Mayor Freddy
Drennan. "We have school buses, cars, delivery trucks us-
ing that road. The good Lord just looked out for us is the
only reason it didn't cave in and somebody get hurt."

The problem is not unique to Louisiana. The condition of
nation's sewer and drinking water systems both got D-
minus in a 2009 report card from the American Society of
Civil Engineers.

When dirt becomes saturated, water seeps to the lowest
possible spot. It takes less energy for muddy water to drip
into a cracked pipe than to slide around it. More dirt erodes
into the pipe until, at last, there's nothing holding up a road
or other surface above it. The dirt also can clog pipes, back-
ing up sewage into homes and businesses.

Slidell will be one of the first real-world installations for
ground-penetrating radar technology developed by the De-
fense Department and refined for civilian use by Louisiana
Tech associated professor Erez Allouche and his colleagues.

Robots already look for cracks and breaks in underground

pipes, but the Tech-developed system looks past the pipe
and into the dirt, searching for empty spaces.

If it signals a big void -- two feet across or deep -- a city
road crew will dig to look for it, said Joe Purtell of Cues
Inc., a sewer and pipeline inspection company based in
Orlando, Fla. Cues bankrolled the project with $3.2 million
of its own money and $3 million from the National Institute
of Standards and Technology.

The system can find voids as small as eight inches deep,
Allouche said.

Louisiana Tech and Cues have been working on the radar
project for years. Purtell said it's too early to talk about
what the gizmos will cost. "What we're thinking we'll do is
lease them to trained contractors and utilities who have
trained their people how to read the output," he said.

A Canadian company -- SewerVue, of Burnaby, British Co-
lumbia -- already makes a robot with ground-penetrating
radar. However, its antenna has to touch the pipe and
Tech's does not, said Andy Dettmer, a Tech graduate who is
now a civil engineer for Carollo Engineers Inc. of Dallas and
a member of the Tech advisory board.

"That's a major improvement," he said. Cleaning big sewers
can be expensive and very time consuming, he said.

Bob Whiteley, an adjunct professor at Griffith University
and senior principal in Coffey Geotechnics of New South
Wales, Australia, said a system he helped develop can find
voids 2 inches deep behind 3 1/2-inch-thick concrete. "The
system we developed was essentially for application in old
brick sewers and tunnels and mostly used together with
normal visual inspection," he wrote in an email.

At least one other Canadian company has a robotic system
that operates in cleaned pipes. "There are German and Ja-
panese systems mounted on robotic arms for large diame-
ter tunnels but I don't know whether there are current
commercial suppliers," Whiteley wrote.

Purtell said further work on the Tech/Cues robot will include
programming to analyze data from a spinning, steerable
antenna so the robot -- now only able to scan above a pipe
-- can also look past its sides. "It takes an order of magni-
tude more work to do that," he said.

With even more sophistication, he said, the radar could
"see what's happening on the outside of the pipe surface --
if soil conditions are eating away at the outside of the pipes
and ... the rate of decay of rebar that's spirally run inside
the concrete pipe."

(The Times-Picayune (New Orleans) / The Associated Press,
January 02, 2012)
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AuoTpaAiavog TPpavkoulAITITNG
«ANOKAE€IOTIKA OEANVIaKO» NETPWHA BPEONKE
TeAika kai otn n

OudacIVYKTOV

'EVa OpUKTO Mou giXe evTonioTel wg onpepa povo oe deiypa-
Ta NETPWHATWV and Tn ZeAnvn BpEBNKe TEAIKA Kal OE ApKe-
TEG TON0BETIEG TNG AUCTPAAIag, YEYOVOG Nou UnodeikvUEl OTI
0 MAavNnTNG Kag kai To gpeyydpl Tou €xouv idia XNWIKA xapa-
KTNPIOTIKA.
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akpi-
VOVTdl JE HIKPOOKOMIO OE QUTO TO AuaTpaAiavo NETpwHaA
(Mnyn: Birger Rasmussen)

H TeAeuTaia avakaAuwn a@opa Tov «TPAvkoulAITiTn» (tran-
quillityite), €éva and Ta Tpia dyvwoTta wg TOTE OPUKTA Mou
gixav evronioTei oTta deiyparta Twv anootoAwv Apollo TIg
dekaeTieg Tou 1960 kai 1970.

Ta aAAa duo sival o «appakoAiTng» (armacolite) kar o «nou-
po&pepoitTng» (pyroxferroite), UAIKG nou Bpednkav apyodTe-
pa kai otn n.

O AOyoGc nou o TPAvKoOUINITITNG Oev €iXe evTomioTel WPEXPI
onMepa oTov NAAvnTn eival 0TI «Kaveig dev eixe Wakel apke-
Ta kKaAa», dnAwaoe otnv Sydney Morning Herald o AucTpa-
AOG naAaiovtoAoyog Mnipykep Pacuouaoey.

Se dnuoacigucr) Tou oTnv eniBewpnon Geology, o Pdopouoev
avagepel 0TI EVTONIOE To €EWTIKO OPUKTO Ot deiypaTta apxe-
YOVWV NETPWHATWV ano €€ TonoBeaieg TNG AUTIKAG AuoTpa-
Aiag.

Ta ev AOyw neTpwpata £xouv nAikia evog dICEKATOUHUpPIwV
£TOV, WOTOOO0 O €PEUVNTAG MIOTEUEl OTI O TPAVKOUIAITITAG
npenel va eivar «31adedopévog» Kal g AAAEG MEPIOXEG TNG
ne.

H avakdAuwn «Baoikd onuaivel 6T oTn ZeAnvn kai T 'n
€XOUME Ta id1a XNMIKG Paivopeva» €ine.

O TPavkouIANITITNG €ival Pia NEPINAOKN KPUOTAAAIKN €vwon
HE TOV XNUIKO TUNo (Fe?*)gTizZry Siz0sa.

Maipvel To 6voua Tou anod Tn ©®alacoa Tng Hpepiag (Sea of
Tranquillity), Tnv nedidda onou npoooeAnvwdnke To 1969 n
nNPWTN €NavOpwKEVN anooToArn OTO QEYYApI.

(Newsroom AOA, 09 Iav. 2012)
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T1 ox€on £XouUv Ta apxaia aTTika ayyeia He Ta
diaoTnHonAoiq;

EK Np®TNG OWEWG, Ol PUOIKEG Kal XNMIKEG 1I010TNTEG NOU £-
XOUV Ta apxaia aTtTika ayyeia dev gaiverar 6T 6a pynopouU-
oav va €xouv kanoia oxéon We TNV €€epelivnon Tou AlAoTh-
gaTtoc. H npoopatn Opwc and@acn Tou apepikavikou EBvi-
Kou IdpUpaTog Epeuvav va xpnuaTtodoTroel he 500.000 do-
Adapia gnioTApoveg ano To IvoTitoUTo Getty, To EBvIKO Epya-
ompio EmTaxuvong Tou MavenioTnuiou Stanford kar Tn pn
kepdoaokonikn eTaipeia Aerospace Corporation, yia va pele-
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TAOOUV TNV ApXalosAANVIKA KEPAWIKR, €PXETAlI VA AVATPEWEI
Ta dedopéva. Mo CUYKEKPIPEVA, OTOXOC TWV EPEUVNTWV E&i-
val va Karavorjoouv yia noiov akpiBwc Adyo Ta spuBpopop-
@a ayyeia napouaialouv €EQIPETIKN aVTOXN OTIC aAKPAieg
Beppokpacieg, avakaAlunTovrag iowg €Tol Kalvoupyla UAIKA
yla TNV KATAaoKeUn TwV BEPUOPOVMOEWY TWV dlacThHonAoi-
wv.

O1 BEpUOPOVMOEIC AUTEG anoTeAoUVTal anod KEPAPIKA MAAKI-
dla, Ta onoia KAAUMNTOUV £EWTEPIKA OAN TNV AGTPAKTO TWV
dIa0TNHIKWV OKAPWV. ZKOMOG TOUG €ival va Ta npooTarel-
ouv TOOO anod TIG UWNAEC Bepuokpaaieg nou avantlooovTal
KaTd Tnv enaveicodo Twv diaoTnponAoiwv aTn ynivn atyo-
opaipa 600 Kal anod To akpaio WPUXo¢ To onoio EniKpaTei aTo
AiaoTtnpa. ‘ETol, ol €nioTAHovEG avalnTouv véa ouoTaTika, Td
onoia Ba PBeATIOOOUV AKOWN MEPICCOTEPO TIG IBIOTNTEG TWV
nAakidiwv kalr 6a aAAnAenidpoUv HE TETOIO TPOMO HETAEU
TOUG WOTE va Wn XAvouv Tn ouvoxXn Toug akOun Kal €neita
and nNoAAEG dekasTieG.

Ano TETOIO OUOTATIKA anoTeAoUvTal Ta ATTIKA gpuBpopopPpa
ayyeia, nou xpovoAoyouvTal and Tov 60 £€wG Kal Tov 40 al.
n.X. Av kKal n J€Bodog KATAOKEUNG NoU Xpnaiponolouos Kabe
TeXVITNG NpIv anod nepinou 2.500 xpovia JIEPEPE OTIC AenTo-
HEPEIEG TNG, OAa Ta ayyeia dnuioupyoUuvTav HE MpwTn UAN
Tov MNAO, 0 onoiog nepleixe peiypaTa o&sidiwv Tou o1dfpou
Kal oniveAiou, evog opukToU anod o&eidio Tou payvnaoiou kai
Tou apyiAiou. O1 gpeuvnTeg eikalouv OTI N XNMIKA aAAnAeni-
dpaocn Tou OIdRpou PE TOV oniveAIo diATnpEi Ta ayyeia xnui-
KWG oTaBepd katd Tnv unepBgpuavon. Kal yia va PeAETN-
oouv auTh TNV aAAnAenidpaon J31€€0dIkOTEPA, Ba xXpnoipo-
noinoouv dU0 €IBIKEC TEXVIKEG (PACKATOOKOMIAG AKTIiVwv X,
ol onoieg Ba Toug eMITpEWouV NapailAnAa va npoodiopicouv
Tov BaBuod ofeidwong Twv evwoswv o1drfpou ota diagopa
ayyeia, aAAd kai Tn popiakn dopr TwV XNHIKWOV EVROOEWY.

B€Bala, €kTOG anod TIC dIACTNHIKEG EQAPHOYEG, Ol EPEUVEG E-
XOUV Kdal apxaloAoyikd evdiapepov. Ki autd yiaTi ol snioTn-
HoVeg eAnifouv OTI, HEAETWVTAG AyyeEia yia Ta onoia yvwpi-
Couv nolol €ival ol dnuioupyoi Toug, Ba npocodiopicouv nola
akpIBWG UAIKG xpnoiponololoe KABe TexviTNG, avayvwpilov-
Tag Tn «XNMIKA» unoypagn Tou. 'ETal, Anifouv OTI Ba kaTa-
(PEPOUV VA TAUTOMOINOOUV APKETA KEPAMIKA ayyeia nou pe-
Xp! onuepa dsv pnopolv va anodoBouv pe BeBaidoTnTa oL
KAnoIov yvwoTod TexviTn Tng apxaiag EANAdag. AAAG kai OTi
0a JlaAeukAvouVv HE Molo TPOMNo £EEAiXBNke n TexvoTponia
TNG KEPAUIKNG KATA TN OUYKEKPIPEVN XPOVIKN NEPiIOdO.

(H KA@HMEPINH, 14 Iavouapiou 2012)
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Self-healing concrete could be formed using bacteria
spores
Materials scientists are experimenting with the
possibility of creating self-healing concrete us-
ing biomineralisation

The process would involve putting spores of bacteria -
which naturally produce calcium carbonate - in the concrete
mix, which would be activated upon the formation of
cracks.

‘Concrete is basically weak in tension and strong in com-
pression,” said collaborator Prof Paramita Mondal of the
University of Illinois at Urbana-Champaign. ‘People have
tried to deal with the problem over the years in a variety of
ways. The most common solution has been to use steel
rebar to reinforce concrete, but it still cracks.’

The team noted that, in nature, bacteria that form calcium
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carbonate are known to influence the rock-formation proc-
ess of carbonate rocks and sediments such as limestone.
The challenge was finding one that would be active in con-
crete’s environment of high alkalinity and low oxygen.

The team first tested B. pasteurii - a non-pathogenic micro-
organism commonly found in soil - in the lab, showing that
it could deposit limestone minerals under the right condi-
tions.

‘Then we made a cement specimen and applied the bacteria
with food,” said Mondal. ‘We saw the same kind of deposi-
tion. We did a chemical analysis of it, and it is the same
calcium carbonate that’s forming.’

Eventually, the team hopes to prove that, after introducing
these micro-organisms into concrete during mixing, they
will form spores, or hibernate, in the highly alkaline con-
dition inside the concrete. Once a crack occurs, the pH level
at the cracked surface will drop owing to the exposure of
surface to air.

The combination of the pH drop and a flow of oxygen and
carbon dioxide at the crack face will activate the micro-
organisms and will provide the conditions favourable for
growth. The micro-organisms will deposit calcium carbonate
and, as the crack fills up, the supply of oxygen and carbon
dioxide will be interrupted, causing the micro-organisms to
hibernate again, ensuring the continual effectiveness of the
micro-organisms in filling up cracks at the same location.

(THE ENGINEER, 23 January 2012,
http://www.theengineer.co.uk/sectors/civil-and-
structural/news/self-healing-concrete-could-be-formed-
using-bacteria-spores/1011508.article#ixzz1kTLYM400)
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Bpaxog otnv NéAAa aAAadel oxnpa, HEYEOOG Kai
Xpoualll

IxnHa, péyeBog kal xpwpata aAAddel and enoxn o€ enoxn
Kal ano nUEpa o€ NUEPA €vac Bpaxog aTnv nepioxn TNG AA-
Hwniag MeAAAG, NPoKAA®VTAG TO EVTOVO EVOIAPEPOV TWV
YEWAOYWV.

EnioTnuovika, 1o @aivopevo otnpiletal otnv Unapén Twv
Beppv vepwv TNG AAJwNiag, nou Jeopelouv CNUAVTIKN
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noootnta Sio&eidiou Tou avBpaka, diaAliouv Ta acBeoToAIBI-
KA METPWUATA KAl KATA TNV Avod0 Toug oTnV eNIQAVEId TNG
YyNG anoB£Touv Ta cuoowpPeUpEva (avBpakika Kupiwg) aiarta
0€ auTnv.

AOYw TNG aAAaYNG TWV PUOIKOXNHIKOV CUVONK®OV TOU VEPOU
TNG NNyng, kaTta Tnv €£od0 Tou OTOV ATHOOQAIPIKO agpa,
anoTiBevTal avaykaoTika Ta aAata otnv eniedaveia.

«H cuoowpeuon auTh dNUIOUPYEI NETPWHUATA ava oTPpWHATA,
akoun kar o€ €ktaon dekAdwv HETPwWV, €yKAwPifovTag noh-
AEC POPEC PUTA Kal AAAa opyavikd UAIKG" enionuaivel o ye-
wAOYO0G, onnAaioAdyog kai unowngiog d1dAKTOpaAg naidaiov-
ToAoyiag Tou AMO, MNwpyog Aalapidng, nou KARBNKe oTnv
nepIOXN yia va HEAETACE TIG "HETAHOPPWOEIG" TWV NETPW-
HATWV.

AvaAoya pe Tn por Tou vepoU, ava €noxn, aAAd kal ano Tnv
Uunap&n Bioloyikwv napaydvtwv (@euTikoi - {wikoi opyavi-
opoi kal BakTApla) nou avanTtuooovTdl oTNV NEPIOXH, TA Me-
TpwuaTa aAAalouv xpwua. Kupiapxo €ival To Aeuko (ano o-
nou €xel Ndpel kalr To ovopa "aonpn néTpa" n nepioxn), wo-
TOOO, WNopEi Kaveig va del anoxpwaoeig Tou yKpl, npdcivou,
KiTpIvou kal pol, € hia JEYAAn €KTaon Tng KoiAadac.

O1 aAAayEg oTnv nocoTnTa andBeonc Twv aAaTwv odnyouv,
eniong, atnv aAAayr peyEBoug kal oxXAPAToG.

O Bpdaxog auTtog kataAapBavel pia €kTaon nepinou 30
OTPEPNATWV Kal €Xel Uwog AlyoTepo ano 50 uETpa.

BpiokeTal Tpia XIAIOMETpa Bopeia Tou Xwpiol Mpouaxol, He-
oa otnv KolIAada evog notapou nou diacyidel Tnv neploxn,
Kal €XEl YIVEI aVTIKEIMEVO PEAETNC YEWAOYWV, onnAaioAdywv
Kal ANV enioTnuoveV.

(Dailynews24.gr, 24.01.2012)
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NEEZ EKAOZEIZ 2TI2
FEQTEXNIKEZ
ENIZTHMEZ

STpwoeig Euyiavong kai
BonOnTIkEG ZTPMOEIG

2nupog N. ManacnUpou

H emiTuxia Twv £€pywv pag Toco ano

: TEXVIKN 000 Kal anod OIKOVOMIKN a-
noywn €€aptaTal o€ onuavTikO Baduo anod TIC KATAGKEUAOTI-
KEC AenTopEpeieg. 'OPWG N NPocoxn MAg oTn AenTouépeia
£pXETAl 0 avTiBeon pe Tnv TaxuTnTa Pe Tnv onoia diegaye-
Tal ofPePa OAn n enayyeAPATIkn pag dpaotnpldTnTa.

O xpbvog nmigdel NAvTa kai ol ano®Acelg NpeNel va naipvov-
Tal ypayopa. 'Etal BuoialovTal otnv TaxUuTnTa PepIKG deuTe-
peliovTa OTOIXEIA TNG KATAOKEUNG KAl KUPIWG €KEIVA NMou €K
nPWTNG OWEewWG dev diakuBeUoUV TNV acg@AaAeia n Tnv aiodn-
TIKI Tou €pyou. 'Eva and Ta Bupata Tng EAAEIYNG Xpovou
gival kal n orpwon €Euyiavonc. Mia @TNVA KATAOKEUR KATW
and Ta Bepelia, TeAEiWG apavng, €ival GUOIOAOYIKO va ExEl
MIKPOTEPO WEPISIO TNG NPOCOXNG MAG. AUTO OMWG WNOPEi va
yivel aITia yla KATAOKeuaoTIKa OQAAPATA f yia onatdaAn
XPNHATWV.

Yndpyxouv noAAda €idn oTpwoswv: €Euyiavong, anooTpayyl-
ong, kabapldTNTAg, KAM. He JIAPOPETIKOUG OTOXOUG Kdal UAI-
KA KATAOKEUNG, EVW €MIKPATEl kKanola auyxuon 6cov agopd
TOV OpIOHO TNG.

10 BIBAio autd npoondbnoa va Ta§ivounow TIG KUPIEG KAl
TIC BoNONTIKEG XPNOEIC TWV OTPWOEWV AUTWV, va £ENyRow
TOUG OKOMOUG NMou eMdIWKOUV avaAoya HE TO €pY0 Kal PEOA
ano BewpnTIKG oToIXEia va avadei&w Tn onuacia Toug, TNV
WQEAPOTNTA TOUG KAl TOV CWOTO TPONO KATAOKEUNG TOUuG. E-
nionuaivovTal niong ol unepBoAEg oTn XPAON Kal ol Kata-
XPNOTIKEG EQAPHUOYEG TWV OTPWOEWV.

Map’ 6Aov OTI Bewpw, OTI AUTA Nou nepiAapBavovTal oTIG -
noueveg oehideg eival oAU anAda kal autovonTta, nmiotelw OTI
6a enioTAOOUV TNV MNPoCoXN TwWV CUVAdEAPWY O’ auTd Ta
anAa npdyuara nou eveeXoUEVWG BV €ixav Kav OKEPTEI Kal
6a Toug BonBroouVv va TEAEIONOINOOUV TIG KATAOKEUEG TOUG.

©a nBeAa NpwTa va €uxapIOTAOW OTOUG CUVAJEAPOUG KK
Nikodwpa KoTta, A. Pitoo, X. Aauapn, N. Fakn, M. Moupvd-
pa, X. Toatoavigpo yia TIG eloToxXeC UNodeiEeig kal napartn-
PNAOEIG TOUug Nou npdyuaTi BeATiwoav TNV NoidTNTA TOU KEI-
MEVOU. OepUEC €UXAPITTIEC AVAKOUV €Miong OTIG OUVEPYATI-
0&g pou kupieg A. Acpavidou kai M. MNavvapn nou e Bon-
@noav oTo ypdyiyo kal otn oxediaon. MNa To €Ew@PUANO Kal
TNV OAn gueavion Tou BiBAiou poxdnoav n ka Aia Makpn kai
0 k. MNavvng KehepoUpag Twv EKJOTIKOV €nXeIpnoewv AY-
XNOZ EIME.

Abnva, OkTwRplog 2011
Znupog Manacnupou

O ouvadeApog kal Pélog Tng EEEEMM =nUpog ManacnUpou
xopnynoe Ta dikaiopata Tng dwpedv diavoung Tou BiBAiou

Tou agTov ZUAAoyo MoAimikwv Mnxavikwv EAAadag. KarteBa-
ore TO PBIBAio0 and Tov 10TOTONO TOU SUAAOYoOU
http://www.spme.gr/index.php?&sec=&cid=450

Civil Engineer’s
Handbook

Civil Engineer's Handbook of
Professional Practice

Karen Hansen & Kent Zenobia

To be competitive at an interna-
tional level, civil engineers must

e Linile = not only build on their traditional
strengths in technology and science but also acquire
greater mastery of the business of civil engineering. Project
management, teamwork, ethics, leadership, and communi-
cation have been defined as essential to the successful
practice of civil engineering by ASCE's landmark 2008 pub-
lication, Civil Engineering Body of Knowledge for the 21st
Century.

This single-source guide is the first to take the practical
skills defined by the ASCE Body of Knowledge and provide
illuminating techniques, quotes, case examples, problems,
and information to assist the reader in addressing the many
challenges facing civil engineers in the real world. From the
challenge of sustainability to the rigors of problem recogni-
tion and solving, the book provides an essential tool for
working as a practicing civil engineer.

Deterioration and Maintenan
of Payements

Deterioration and Maintenance
of Pavements

Derek Pearson

Deterioration and Maintenance of
Pavements is a hands-on guide to
the practicalities of pavement en-
gmeermg - an essentlal learning tool for students and an
indispensible reference for practitioners.

This book covers the complete spectrum of pavement
types, from footways to runways and from heavily traf-
ficked roads in the UK to unpaved roads worldwide. Ad-
dressing specific practical issues including drainage and
vehicle flow, and considering state-of-the-art data collection
techniques for pavement evaluation, the author equips
readers with the knowledge and tools to make judgements
on appropriate maintenance strategies for a wide range of
pavements.

e Numerous international examples illustrating the causes
of failures and their practical solutions.

e Wide-ranging coverage including design, preventative
maintenance, and investigation and evaluation.

e Accessible, easy to understand narrative style.

e Extensive references for wider reading and further study.

Deterioration and Maintenance of Pavements is a compre-
hensive and instructive manual. Required reading for stu-

TA NEA THZ EEEEI'M - Ap. 43 — ®EBPOYAPIOZ 2012 ZgAida 54



dents of pavement engineering looking to gain a complete
understanding of pavement deterioration and maintenance,
this book is also an essential resource for practicing pave-
ment engineers, contractors and local authorities.

(ICE Publishing, 22.12.2011)

Obtaining Parameters for Geotechnical
Analysis

Increasingly powerful personal computers combined with
user friendly numerical analysis software are giving rise to
greater emphasis on numerical analysis in geotechnical de-
sign. For the ongoing transition from empirically to nume-
rically based design to continue engineers will need to en-
sure appropriate parameters are adopted. However, obtain-
ing appropriate parameters is not just a matter of getting
results from standardised tests. There is an overriding need
to ensure that any set of parameters adopted adequately
reflect complex field behaviour. If the soil parameters are
not obtained to a sufficiently high degree of accuracy then
the subsequent numerical analyses will be of little value and
potentially lead to the wrong design decisions. The main
objective of this book is to provide guidance on all stages of
obtaining geotechnical parameters for numerical analysis,
from selecting constitutive models, to planning and specify-
ing the site investigation, interpreting data and deriving soil
parameters, and assessing the reliability of soil parameters
in @ numerical model.

For specific discussions and worked examples, five common
constitutive soil models are used throughout this book: li-
near elastic perfectly plastic model with Mohr-Coulomb
failure criterion (M-C), Modified Cam Clay (MCC), Hardening
soil model (HS), Hardening soil model with small-strain
stiffness (HSsmall) and Jardine et al small strain model
(JSS). However, the guidance provided in this book is still
largely applicable to all constitutive soil models.

This book is aimed at readers with various backgrounds. It
can be used by experienced geotechnical analysts as a re-
ference tool for obtaining and validating geotechnical para-
meters, but also by novice analysts in order to develop
their competences in all aspects of obtaining geotechnical
parameters. It can also be used by those involved in all
stages of site investigations for numerical analysis, even if
they have no involvement in numerical analyses them-
selves, since this book provides extensive guidance and
references on advanced site investigation techniques and,
furthermore, helps site investigation specialists to under-
stand the needs of numerical analysts.

(National Agency for Finite Element Methods and Standards
- NAFEMS, www.nafems.org, March 2012)
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HAEKTPONIKA
NMEPIOAIKA

ISSMGE Bulletin

Volume 5, Issue &
\ December 2011

http:/ /www.issmge.org/web/page.aspx?refid=764

KukAo@opnoe 1o Teuxog 6 Tou 5° Topou Tou ISSMGE Bulle-
tin (AekepBpiou 2011) pe Ta NAPAKATW NEPIEXOUEVA:

Message to ISSMGE Members

President Reports

ISSMGE Foundation Report

News from Member Society

Notice from Member Society - Soils and Foundations

available online at ScienceDirect in 2012

Report on Conference Attendance

e News from TC211 Ground Improvement

e Technical Article “Improved coastal geotechnics with in-
tegrated marine seismic reflection and refraction geo-
physics: Case Studies”

¢ Commonwealth games village, Delhi - Liquefaction study

e Obituary - Toshio Aboshi (1925-2011)

e Conference Report — 5th International Conference on
Scour and Erosion (ICSE-5)

e Conference Report —-International Symposium on Ground
Technology and Geo-Information (IS-AGTG)

e Double Honour for University of Wollongong academic
elected as Fellow of ATSE and recipient of Engineers Aus-
tralia Transport Medal 2011

e Conference News -The 4th Central Asian Geotechnical
Symposium on Geo-Engineering for Construction and
Conservation of Culture Heritage and Historical Site -
Challenges and Solutions

e Event Diary

e Corporate Associates

e Foundation Donors

3 O
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www.geoengineer.org

KukAogpopnaoav Ta Teluxn #84 kar #85 Tou Newsletter Tou
Geoengineer.org (Iavoudpiog kal ®eBpoudpiog 2012) pe
NOAAEG XPrOILEG MANPOPOPIEG Yia OAa Ta Béparta TnG YeEWTe-
XVIKAG MNXAVIKAG. YnevBupileTal 0TI To Newsletter ekdideTal
and Tov ouvdadeA@o kai peAog TnGg EEEEMM AnunTpn Z€kko
(secretariat@geoengineer.org).
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http://e-archimedes.gr

‘Evag VEOG TEXVOAOYIKOG —kal 01 HOvov- SiIKTua-
KOG TONOG!

Ta Bépata nou anacXoAoUv Kai eviIapEPOUV Tov TeEXVIKO
Koopo €ival noAunoikiAa, eve T600 n TexvoAloyia kai ol Kai-
VOTOMiEG, 000 Kal To BeopIkO MAdiglo mou agopd OAa Ta
otadia uhonoinong Twv £pywv eEsAhiooovTal Ye Taxeic pud-
poug.

AnaiTeital wg ek ToUTOU OXI MOVOV GUVEXAG EVNUEPWON, aA-
AG kal eUkoAa nNpooneAdoIPEG NNYEG NANPOPOPNONG €Ni TE-
XVIKOV KAl KAVOVIOTIK®OV BEUATWVY.

Yndpxouv WETA Kal OAa auTd Ta B6£uarta kal npoBAnuaTa nou
avTipgeTwnifel 0 TexVIKOG KOopog (Beopika, enayyeApaTikad,
TEXVOAOYIKA KAM) Yyid TNV QVTIMETWMION TWV ONoiwv ol AU-
o€Ig Jev €ival HOVOONUAVTEG KAl Ol anoyelg dilapepouy. Of-
JaTa nou £npene va €xouv emAuBei npo noAAou xpovilouv,
METPa nou €xouv AngBei anodeixbnkav avanoTeAeoPaTika n
£X0ouv 0dnynoel os véa npoBAnuara...

O1 TexvIKoi £XoUV anoWsIg Kal apkeToi Ba nBekav va Tig dia-
TUN®OOUV dNUOOIa, KaTd TPONo APECO Kal EUXEPT).

Me aQuTEG TIG apXIKEG OKEWEIG, Mia "avrnouxn" opdda Mnxavi-
KWV ano@dacios Tnv dnuioupyia evog véou diIkTuakoU TOMOU
HE PIAOO0EOUG OTOXOUG:

® svnUEPWON TWV TEXVIKWV €Ni NMOIKIAIAG BEPATWV NOU TOUG
evolapEPouV

e on-line napoxn XPNOiMwV TEXVIKWV MANPOGOPIOV KAl
OTOIXEIWV

® napouciaon TEXVOAOYIK®OV €EENIEEWY KAl KAIVOTOMIWV

® MpoBOAN evUNOYpPAPWV AnOWEWV Kal NPoTACEwV eni Oe-

HATwV nou agopolv Toug TexVIKoUG OAWV TWV KATNyo-
pIOV

® guvexng dieupuvaon Tou BepaToAoyiou pe apBpa, ekBETEIG,
avaAUoslg, napouciacn £PApPoy®V, VOMIKA KEeileva, Kpi-
o€IG, andyeig, oxoAia

® napoxn XPNoiHwWV OTOIXEIWV Kal MANPOPOPINY NPOG TOUG
onoudaoTEG nou eknovouv dIAPOoPEG Epyacieg

Mpog TiuA Tou peyalou TexvikoU npoyovou pag, Tou APXI-
MHAH, o véog OJIKTUGKOG TOMOG OvVOopAaotnke: www.e-
archimedes.gr

Tnv avanTugn, enigEAEIa Kal €NONTEIA TOU JIKTUAKOU TOMOU
avélaBe nevrapgeAng enimTponn, anoTeAoUPEVN anod Toug €ENG
Mnxavikoug:

® Qeddwpo BoudikAdpn, MoA. Mnx., T. Mpdedpo Tou ZMME
kar Tou IOK

e Eudayyeho Aupoudia, Ap Apx. Mnx., Mpoedpo Tou ZAAAS -
MEA

e Baio ZeAAoUvTo, M-H Mny., ekddTn, Mpoedpo Tng EAINT
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e Niko MapoéAho, MoA. Mny., OTEAEXOG MOIOTIKOU EAEYXOU

e Mavayiwtn Avayvwotonouho, MoA. Mnx., T. cUNBOUAO Tou
I0K

MapaAAnia exel eEao@alioBei n ouvepyacia kaTagiwpEVWY
Mnxavik®v kail Aoinwv Emiotnuovwv (JeTa&l Twv onoiwv
MavenioTnuiakoi, oTeEAEXN €Talpel®V, GUUBOUAOI KAM), TWV
onoiwv 0 KataAoyog ouvexwg disupUveTal.

To nepIEXOMEVO TNG 10TOCENIDAC €UNAOUTI(ETAl JIAPKWG HE
Keigeva ouvepyaTwv kal peAwv Tou forum, evdiagepovTa
£€VTUMNA MOU avapT®vTdl Katoniv adeiag Twv €k30TWV TOUG,
KAVOVIOTIKEG S1aTAEEIG KA.

MNepiAauBaveral Baon dedopévwy NpopnBeuT®V ava npoidov/
JUAIKO (€xouv ndn kataxwpnBei ndvw and 700) pe duvaTod-
TNTa an’ eubeiag olvdeong Pe TNV 10ToogAiIda Toug (OowV
d1aBéTouv) kal cuAoyr evdiapepovTwy slides kail video.

Mapéxeral eniong n duvaTtdéTnTa avalitnong Pe AEEN-KAEIdi
o€ OAa Ta Keipeva nou nepihapBavovrtal otnv data base Tng
1oTo0eAidag. MapaAAnAa, BpiokeTal und avanTu&n e@appo-
yn on-line NOAUYA®OOWV AEEIKWV TEXVIKOV OpwV d1apOpwV
Topéwv €€€IBiKEUONG, NOU €KTOC and Xproiho €pyaleio yia
Toug evdlapepoOpevoug Ba anoTeAéoel BAaon yia TNV Npowon-
on TG opBng anoddoong Twv 0pwv oTnv EAANVIKR, WE ouv-
OpOoMN Kal TwV EMNICKENTAOV TOU site.

H 1oTo0gAida www.e-archimedes.gr €ivalr avoikTr! Or1 €ni-
OKEMTEG PAg €XOuv TNV duvatoTnTa oxoAlaouol Twv avap-
TNHEVWV KEINEVWV, AAAG Kal UNOBOANG JIKWV TOUG KEIPEVWV
npo¢ avapTtnon, a@olU CUUNANPOOOUV TNV POPHa €yypa®ng
WG HEAN Tou forum.

Z1OX0G TnG EnonTikng EmiTponng Tou site €ival n @iAo&evia
enwVUPWY OXoAiwv, andWewv Kal NpoTacewy, ota opia Bé-
Baia TngG eunpéneiag nou apuolel aToug TexvikoUg.

Me Tnv ouvdpoun Kal UnoaThPIEN TWV CUVEPYATWV Kdl TWV
ENIOKENTWV TNG 10ToogAIdag, To www.e-archimedes.gr uno-
pei oiyoupa va anoTeA&édel évav nNpayuaTika Xpnoigo diKkTua-
KO XWpPO yia Toug TEXVIKOUG.
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Topéag FEWTEXVIKNG TnA. 210.7723434

ZXOAH MNMOAITIKQN MHXANIKQN ToT. 210.7723428

EONIKOY METZOBIOY NMOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,
MoAuTtexveioUnoAn Zowypagou geotech@central.ntua.gr

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

«TA NEA THX EEEEMM» Ekd0TNG: XprioTog Toatoavipog, TnA. 210.6929484, ToT. 210.6928137, nA-31. pangaea@otenet.gr,
ctsatsanifos@pangaea.gr, editor@hssmge.gr

«TA NEA THX EEEEMM» «avapT®vTai» Kal oTnv 1I0TooeAida www.hssmge.gr
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