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NMPQTODANEL!!

LeiIoHOAOYOI KaTnyopoULVTal YIa avOpwITOKTOVIaA YIa TRV HN £vn-
HEépwon ToL TTANBLOUOL Aiyo TIPIV ATTo Tov CeloHuo TnG I'Aquila

To Istituto Nazionale di Geofisica e Vulcanologia - Sezione di
Milano-Pavia KLUKAOPOPNCE TNV TTARAKATW AVAKOIVON — TTRO-
oKANon:

Dear colleagues and friends,

Two weeks ago the L'Aquila Prosecutor’s office indicted of
manslaughter the members of the National High Risk Commit-
tee that met in L'Aquila one week before the Mwé.3 earth-
quake.

The charges are for failing to provide a short term alarm o the
population before the earthquake struck, kiling more than
300 people.

The president of INGV, Enzo Boschi (member of the High
Risk Committee), and the director of the National Earthquake
Center, Giulio Selvaggi (just accompanying Boschi to the
meeting as technical specialist), are among the scientists in
seismology and earthquake engineering now under investiga-
tion together with some civil protection officials.

We think that the allegations against the scientists are com-
pletely unfounded and we look for support on this from the in-
ternational scientific community working on earthquakes and
in the Earth sciences in general.

We invite you to sign the letter addressed to the President of
the ltalian  Republic, published at the web page
www.mi.ingv.it/open letter/.

(ovvéxela oTnv oeNida 4)



MEPIEXOMENA

S€IoPoAOYOl KaTnyopouvTal yia avlpwnokTovia yia
TNV KN evnuépwan Tou NANBuopoU Aiyo npiv anod Tov
o€iopo Tng I'Aquila 1

6° MaveAAnVvio SuvEdpIo MEWTEXVIKNAG Kal
FewnepIBaAAoVTIKAG MNXavIKng

O1 10xupoi osiopoi ouveyifovTal
- O osiopog oTnv Bopeia Sumatra, Ivdovnaia Tng 9"°

Maiou 2010 5
- Zelopdg oTo Vanuatu (Néeg ERpideg) aTov Eipnvikd
Qkeavo oTig 27 Maiou 2010 5

- Nnoia NICOBAR, Ivdia, 12 Iouviou 2010

- Zelopdg otnv Bopeia AkTr Tng Papua, Ivdovnaia Tng
16" Iouviou 2010

- ZeI0pog ota Nnoid ZoAop®vTog TNG 26" Iouviou 2010 7
©¢oeig : B. K. Nanalaxog «AnaitoUpeva PETpa
avTIOEIOPIKNAG NpooTaciag» 8
‘ApBpa eknpoowmnwv EEEEMM oTto 20 European Young
Geotechnical Engineers Conference 9
- Karamitros, D. K. “Simplified methodology for the
performance-based design of shallow foundations on
liquefiable soil with a clay crust” 9
- 0.-]. Ktenidou “Numerical investigation of site effects
at Aegion, Greece” 13
Avaokonnon leyovoTwy MewTtexvikoU Ev3iapépovTog 17
- AIaAegn Mwpyou MnoukoBala «ZUyxpoveg EEEAIEeIG
oTov Zxedlaoud kal Tnv Kataokeun STpayyioTnpionv —
XaAikonaooaAwv yia Tov ‘EAgyxo PeugTonoinong» 17

- MNenpaypéva Tou AigBvoug Suvedpiou npdyywv
WTC 2010 ka1 TnG 36" IeviknG ZuvEAEUONG TNG
International Tunnelling Association oTto Vancouver
Tou Kavada 14-20 Maiou 2010 17

- AIGA€EN Shunsuke S. Sakurai «EMITONOU PETPNOEIG Vi
TNV €KTIUNON TNG eucTaBelag onpdyywyv Kal npavov» 17

- 78™ ICOLD Annual Meeting & International Sympo-
sium “Dams and Sustainable Water Resources

Development” 18
- AIGA€En Jean-Pierre Magnan “Liquefaction criteria for

marine soils” 19
- 20EYGEC2010 20™ European Young Geotechnical

Engineers Conference 19
Mpooexeic MNewTexVIKEG EKONAWOEIG: 21
- Tunnels and Underground Construction India 21
- HYDRO 2010 Meeting Demands for a Changing World 21
- Piling & Deep Foundations India 2010 22

- Bangladesh Geotechnical Conference 2010 “Natural
Hazards and Countermeasures in Geotechnical

Engineering” 23
- Tunnel Design & Construction Northeast Asia 23
- Dams and Reservoirs under Changing Challenges 24
- Landslides and Geo-environment 25
- 4th International Conference on Grouting and Deep

Mixing 25
- ITA-AITES WTC 2012 “Tunnelling and Underground

Space for a global Society” 26
- ITA-ITA-AITES WTC 2013 “Underground - the way

to the future” 26
- First International Congress FedIGS 26
Néa ano Tig Algbveig MewTexVIkEG Evwaoeig 28
- geoengineer - Prof. Ralph Peck’s Legacy Website 28
- In-Mo Lee becomes new ITA President 28
- International Geosynthetics Society 28
- FedIGS developments 29
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EvdiapépovTa MNewTexvika Néa 30
- Pacifica orders evacuation of apartments on

crumbling cliff 30
- Rock fall protection in Gibraltar 30

- Using sonic methods to drill in an embankment dam 31

- Building along Second Ave. subway crumbling. At
least 60 structures need work so they do not become

a danger to the public, the MTA says 33
NepiBaAlovTika 34
- Rush in on for desert solar project. Developers eager for

federal funding, but lizard is an issue 34
- Levee repair plan under fire from environmentalists -

Use of coal ash being questioned 34
EvdiapepovTa 36
- ZUvOpOopOo KATANAGKWONG Wia acBEVEIa TV TEICH®V

36
- Management of Highway Maintenance Engineering 36

- 'EAANvag €kave Ta TOIPMEVTO... NPACIVO. ZKUPODEUA
nou dev punaivel Kal avakKUKAMVETAl, avakaAUWE o
€peuVNTAG K. NikoAaog BAaodnouAog 37

- High-profile failures raise worry. Some engineers
suggest our focus need to shift from cost to quality 38

- New wells proposed to reduce earthquake risks

downtown 39
- Berkeley quake trial shows bridge safety ideas 40
- Beachwood’s BASF creates new crack-resistant

concrete 41
- Aandvn Kataokeung AuToKIVNTOdPOUWY oTnV KevTpikn

Eupwnn kar otnv EAAGda 42
- How ancient China was built on sticky rice, literally 42

- Not so fast, Pisa! UAE lays claim to world’s furthest
leaning tower 43

- Families of two teenagers killed in quarry trespass
accidents back the latest Mineral Products Association
safety campaign

43
- European Investment Bank to fund Athens metro
extensions 43
Néeg EkOOOEIG OTIG MEWTEXVIKEG ENIOTAHES 45
HAekTpovika Mepiodika 51

H yewTeXVIKN olKoyévela Au&averal... STov AnUNTPn ZEKKO,
Assistant Professor oto University of Michigan, Ann Arbor
kal Managing Director Tou Geoengineer.org kal otnv AvTta
ABavaconoUAou, eniong Assistant Professor oto University
of Michigan, Ann Arbor kal kopn Tou KaényntoU Edagoun-
XaVvIKNG TnG MoAuTeXVIKNG =XO0ANG Tou MavenioTnuiou Ma-
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Tpwv MNwpyou ABavacdnoulou, NpooTeBNKe oTIG 25 Mdiou o
Mikpog MauAog. Na Toug gron!

FewnepiBallovTikd Ouara

rewTexvikd MpoBAnuaTta Mayvnaiag
Edapoduvapikn - AANA\nAenidpaon
Eda@oduvapikn - Id10TNTEC
Eda@oduvapikni - ZeIopikOTATA
EvioyUoeig - MlewouvBeTIKA

Enixwparta (aGonAa kar onAiopgva)
Oepelinon MFrepupuv

KaToAigBnoeig

MoAImiaTikn KAnpovouid kai FewTexvika
Mpavn

Znpayyeg

Supnepipopd Edapuv

Supnepigpopa Edagwv - 'Epeuva Ynaibpou kal Epyaotnpi-
ou

Supnepipopd Edapwv - MpocopoinpaTa
e ®OpaypaTa - AipvodeEapeveg

6° NaveAAnvio ZuvEdpio FEMTEXVIKAG
kal FewnepiBaAlovTiknG MnXavikng
29 ZentepBpiou — 1 OkTwPRpiou 2010, BoAog

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

To Texviko EnmipeAntnpio EAAAdAg kar n EAANvIkn EnigTnpo-
vikA ETaipsia Eda@ounxavikng kar FewTexVIikKAG MnXavikng
dlopyavwvouv To 60 MaveAAnvio Zuvedpio MEWTEXVIKAG Kal
FewnepIBaAlovTiKAG Mnxavikig.

STOXOG TOoU Suvedpiou gival va karaypawn TIC Npoodouc TNG
YEWTEXVIKNG KAl YEWNEPIBAAANOVTIKNG PNXAVIKNAG oTnV EAAG-
da Tou 21% aiwva Kupiwg 6Nwg avTikaronTpifovral oTa on-
MaVTIKA YEWTEXVIKA £pyd MOU €XOUV HEAETNOR Kal KaTta-
okeuaoBn n kataockeualovTal, ONWC €niong Kal o aAAa pya
(010Npodpopikda, odikd, AIPEVIKA, UDPAUAIKA, KTIPIAKA, NEPI-
BAAAOVTIKG) HE ONUAVTIKO YEWTEXVIKO AVTIKEILEVO.

Enidiw&n eival ol epyacieg Tou Suvedpiou va avadeiEouv
NPWTOTUNA OTOIXEId GUPPBOANG TNG YEWTEXVIKNG KAl YEWNEPI-
BAAAOVTIKNG MNXAVIKAG aAAG kal va npoBdAouv BewpnTIKEG
Kal NEIpaPaTIKEG EPEUVEG O €dagikd, Bpaxwdn kal nuiBpa-
X®0ON UAIKG nou BpnAkav f pnopoUv va Bpouv spappoyn
oTnv npagn.

Xpovog kai Tonog dieEaywyng

To 60 MaveAAnvio Zuvédpio Ba dieEaxdry oto BoAo ano 29
SenteuBpiou €wg 1 OkTwBpiou Tou 2010 oTO OUVEDPIAKO
KEVTPO «PALAIA- MoAuxwpog Toahandara».

OépaTa Tou Suvedpiou

O1 epyaocieg Tou Zuvedpiou Ba apBpwBolv yUpw and TPeIg
BaagikoUg kUkAoug BepdTwy. O €vag kUkAog Ba nepiAapBavn
O<uaTa Bewpiag, £€peuvag kal NeipdpaTtog, w¢ npog Tn ou-
HNEPIPOPA TWV YEWUAIKWV, €3aQIK®WV, NHIBpaxwdwv Kai
Bpaxwdwv (oupnepIPopd YEWUAIK®OV, EPEUVEG UNaibpou Kal
epyaoTnpiou, €3aPOdUVAMIKF, YEWTEXVIKI OEIOHIKN PNXavi-
Kf, €3aQog kal nepiBaiiov). O deUTepog KUKAOC Ba nepi-
Aappavn B¢épata nou agopolv BewpnTikA 1 MPAKTIKA OTA
YEWTEXVIKG €pya, dnAadn €pya TNG amnokAEIOTIKAG N KUpIag
appodIOTNTAG TOU YEWTEXVIKOU UNnXavikoU Onwg npavr, ka-
TOMOOBAOEIG, PBEATIWOEIG, €eVIOXUOEIC, EIDIKEC YEWTEXVIKEG
KATAOKEUEG. TEAOG O TPITOG KUKAOG Ba nepiAapBavn yewTe-
XVIKG 6€uata nou agopolv BewpnTIKA ) MPAKTIKA O £pya
oTa onoia ouPBAAAOUV NEPICOOTEPEG EIDIKOTNTEG HNXAVIKOV
onw¢ BepeAinoeIg, BaBIEC ekOKAQEG Kal avTioTnpielg, on-
payyeg kal unoyeia €pya, odooTpwuUaTa, enxwuaTta, epay-
pata, AigvodeEapeveg, nepiBaAAovTika €pya, HIKPOLWVIKEC.
Eniong 6a eEeTacBolv yewTexvika npoBAnpaTa Tng Mayvn-
oiac. Mo ouykekpiyéva, Ta €ni pEpouc BEuaTa Tou ouvedpi-
ou Ba eival Ta akdAouba:

Babeiég Ekokapeg - AvTioTnpigeig
BaBelgg - Em@aveiakeg BEUENIDOEIG
BeATiwoeig Edapwv

Bpaxopnxavikn
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NMPQTODANEZ!!!

(ouvéxela anod TNV NpwTn oeAida)

We also would be glad if you could extend this invitation to
other seismologists that can possibly share our initiative.

We hope that by this action we can increase the awareness
of people on earthquake risk reduction through education,
preparedness, and a long term program of building rein-
forcement.

Thank you in advance for your support

Daniela Pantosti
Alberto Michelini
Alessandro Amato
Massimo Cocco
Ingrid Hunstad
Warner Marzocchi
Claudio Chiarabba
Massimiliano Stucchi

Open letter to the President of the Republic of Italy

Two weeks ago in Italy, the L'Aquila Prosecutor’s office in-
dicted scientists, some of them members of the “Commis-
sione Grandi Rischi” (Commission for High Risks), and civil
protection officials for manslaughter. The basis for the in-
dictment is that these people did not provide a short-term
alarm to the population after a meeting of the Commission
held in L’Aquila six days before the Mw 6.3 earthquake that
struck that city and the surrounding area.

The allegations against the scientists are completely un-
founded. Years of research worldwide have shown that
there is currently no scientifically accepted method for
short-term earthquake prediction that can reliably be used
by Civil Protection authorities for rapid and effective emer-
gency actions.

The international seismological community has long recog-
nized that the best approach to defending populations from
catastrophic earthquakes is not through earthquake predic-
tion, but through risk mitigation and the application of ap-
propriate safety measures to prevent buildings from col-
lapsing. In this regard, the development of seismic hazard
maps, which provide estimates of the probability of occur-
rence of predefined values of peak ground motion in a
given time period, provide the specifications required by
building codes to avoid collapse of buildings and the result-
ing fatalities.

Italy is an earthquake-prone country. An improved seismic
hazard map that summarizes decades of research on earth-
quake occurrence and effects was completed in 2004 (see
http://zonesismiche.mi.ingv.it/). It is the result of the work
of many scientists, it is considered to be one of the best
seismic hazard maps in Europe, and it has been used as a
basis for the Italian building code beginning in 2008
(*Norme Tecniche per le Costruzioni”, GU n.29 del 04/02/
2008). It should be viewed as the primary contribution of
the Italian earthquake scientists to their Country.

Seismic hazard maps must also be used for conveying to
the population the basic concepts of earthquake hazard,
awareness, preparedness, and response. Increased con-
sciousness of the earthquake hazard and associated risk
should also foster further prevention actions by national
and local authorities. Overall, earthquake preparedness and
damage prevention in the form of retrofitting are not only
possible but mandatory in a country affected for the most
by moderate size earthquakes that often result in catastro-
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phes for the society because of the large percentage of
seismically unreinforced buildings.

Education, awareness, preparedness and retrofitting are the
best tools for mitigating the impact of the catastrophic
earthquakes that will inevitably affect Italy in the future.

The scientific community involved in earthquake science
urges the Italian government, local authorities and decision
makers in general, to be proactive in establishing and car-
rying out local and national programs to support earth-
quake preparedness and risk mitigation rather than prose-
cuting scientists for failing to do something they cannot do
yet - predict earthquakes.

The damaged Santa Maria Church in the town of Paganica

ZeAida 4




OI IZXYPOI 2EIZMOI
2YNEXIZONTAI

O oe10p0G oTnv Bopela Sumatra, Ivéovnoia
™G 9" Mdiou 2010

Earthquake Details (an6 USGS)

Magnitude 7.2
e Sunday, May 09, 2010 at 05:59:42 UTC
Date-Time e Sunday, May 09, 2010 at 12:59:42 PM at
epicenter
Location 3.747°N, 96.013°E
Depth 45 km (28.0 miles) set by location program
Region NORTHERN SUMATRA, INDONESIA

200 km (125 miles) SW of Lhokseumawe,
Sumatra, Indonesia

215 km (135 miles) SSE of Banda Aceh, Su-
matra, Indonesia

630 km (395 miles) W of KUALA LUMPUR,
Malaysia

1620 km (1010 miles) NW of JAKARTA, Java,
Indonesia

Source USGS NEIC (WDCS-D)

Distances

RORTHERN SURMATRA, NDINESIA
DD 5 03 D 0TAZ LT 3 75H SG00E Depife: 45 kin, Megnitade. 7.2
Emtagashe Locstion

Felt Reports

Reports of slight damage and a power outage on Simeulue
island. Felt (V) at Banda Aceh and Meulaboh; (IV) at
Medan, Nias and Padang and (III) at Riau and Sibolga. Felt
(III) at Alor Setar, Ayer Itam and Tanjong Bunga; (II) at
Bukit Mertajam, Butterworth, Gelugor, Georgetown, Kuala
Lumpur, Nibong Tebal and Tanjong Tokong, Malaysia. Felt
(II) in Singapore. Felt (III) at Phuket, Thailand.

Tectonic Summary

The northern Sumatra earthquake of May 9, 2010 occurred
as a result of thrust faulting on or near the subduction in-
terface plate boundary between the Australia-India and
Sunda plates. At the location of this earthquake, the Aus-
tralia and India Plates move north-northeast with respect to
the Sunda plate at a velocity of approximately 60-65
mm/yr. On the basis of the currently available fault mecha-
nism information and earthquake depth, it is likely that this
earthquake occurred along the plate interface.

The subduction zone surrounding the immediate region of
this event slipped during the devastating Mw 9.1 earthqua-
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ke of December 2004, and today's event appears to have
occurred within the rupture zone of that earthquake. To-
day's earthquake is the latest in a sequence of large rup-
tures along the Sunda megathrust, including a M 7.8 in A-
pril of this year, approximately 200 km to the south of to-
day's event; two M 7.4 earthquakes beneath Simeulue ap-
proximately 100 km to the south in 2002 and 2008; a M
8.6 210 km to the south in 2005; a M 7.5 650 km to the
south near Padang in 2009; and two events of M8.5 and
M7.9 approximately 1000 km to the south in 2007.

3 O

2£1040G oTo Vanuatu (Néeg EBpideqg)
oTov Eipnviko Qkeavo oTig 27 Maiou 2010

Earthquake Details (an6 USGS)

Magnitude 7.1

e Thursday, May 27, 2010 at 17:14:48
Date-Time uTc
e Friday, May 28, 2010 at 04:14:48 AM at
epicenter
Location 13.710°S, 166.507°E
Depth 36.1 km (22.4 miles)
Region VANUATU
215 km (135 miles) NNW of Luganville,
Espiritu Santo, Vanuatu
335 km (210 miles) SSE of Lata, Santa Cruz
Islands, Solomon Isl.
485 km (300 miles) NNW of PORT-VILA,
Efate, Vanuatu
2085 km (1290 miles) NE of BRISBANE,
Queensland, Australia

Source USGS NEIC (WDCS-D)

Distances

Tectonic Summary

The Vanuatu earthquake of May 27, 2010 occurred on or
near the plate boundary between the Australia and Pacific
plates in the Coral Sea region of the southwest Pacific. In
the region of the earthquake, the Australia plate moves to
the east-northeast with respect to the Pacific plate at a ve-
locity of approximately 91 mm/year. The Australia plate
thrusts under the Pacific plate at the New Hebrides trench
and dips to the east-northeast. The May 27 earthquake's
location, depth, and focal mechanism are consistent with
the earthquake having occur-
red as thrust faulting associat-
ed with subduction along the
Australia-Pacific plate bounda-
ry.

This earthquake occurred bet-
ween 70-130 km to the north
of a sequence of large sub-
duction thrust earthquakes in
October of 2009. On October
7th, two earthquakes of M 7.7
and M 7.8 occurred 15 minutes apart. After these events,
an M 7.4 aftershock struck approximately one hour later,
and two M 6.6 and M 6.8 aftershocks occurred on the fol-
lowing day.

The Vanuatu region experiences a very high level of earth-
quake activity, with almost 50 events of magnitude 7 and
larger having been recorded since 1973. The sub-ducting




Australia plate is seismically active to depths of about 350
km beneath the islands.

O3 D

Nnoia NICOBAR, Ivdia, 12 Iouviou 2010

Earthquake Details (ano USGS)

Magnitude 7.5
e Saturday, June 12, 2010 at 19:26:50
UTC
e Sunday, June 13, 2010 at 01:26:50 AM at
epicenter
Location 7.748°N, 91.938°E
Depth 35 km (21.7 miles) set by location program
Region NICOBAR ISLANDS, INDIA REGION
155 km (95 miles) W of Mohean, Nicobar
Islands, India
440 km (275 miles) SSW of Port Blair, An-
daman Islands, India
1155 km (710 miles) SW of BANGKOK, Thai-
land
2775 km (1720 miles) SE of NEW DELHI,
Delhi, India

Source USGS NEIC (WDCS-D)

Date-Time

Distances

S

NKCGBAR IBLANDE, INDIA REGION
ERI0 06 12 182650 UTE 7700 &1, 84E Tepify 35.0 lon, Magniude: 7.5
Esrihouake Location

Tectonic Summary

The Nicobar Islands region earthquake of June 12, 2010
occurred as a result of oblique-reverse faulting in close
proximity to the oceanic trench defining the bathymetric
expression of the plate boundary between the Australia-
India and Sunda plates. At the location of this earthquake,
the Australia and India Plates move northwards with re-
spect to the Sunda plate at a velocity of approximately 45-
50 mm/yr. On the basis of the currently available fault
mechanism information, earthquake location and depth, it
is likely that this earthquake occurred within the Australia-
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India oceanic plate, rather than on the interplate thrust
boundary.

Today's earthquake was located adjacent to the 1300 km
long rupture area of the devastating Mw 9.1 earthquake of
December 2004, approximately 650 km to the north west
of the hypocenter of that event, in a region of the Australia-
India plate that has experienced a broad variety of faulting
mechanisms in the past.

O3 D

2e1040G oTnVv Bopeia AKTR TnG Papua, Ivdéovnoia
™G 16" Iouviou 2010

Earthquake Details (ano USGS)

Magnitude 7.0

¢ Wednesday, June 16, 2010 at 03:16:29
UTC

e Wednesday, June 16, 2010 at 12:16:29 PM
at epicenter

Location 2.141°S, 136.460°E
Depth 28.8 km (17.9 miles)

. NEAR THE NORTH COAST OF PAPUA, INDONE-
Region SIA

Date-Time

195 km (125 miles) N of Enarotali, Papua,
Indonesia

300 km (185 miles) ESE of Manokwari,
Papua, Indonesia

1305 km (810 miles) NNE of DARWIN,
Northern Territory, Australia

3315 km (2060 miles) E of JAKARTA, Java,
Indonesia

Source USGS NEIC (WDCS-D)

Distances

HEAR N COAST OF PAPUA, INCGNESIA
DS 18 0 18I0 UTE 2148 136 458 Depith: 78 Slon, Magaileds 7.0
Santiigacke Location

Felt Reports

Seventeen people killed, at least 4,600 displaced, 2,556
buildings damaged or destroyed (VI), landslides and utilities
disrupted on Yapen. Several buildings damaged or de-
stroyed (VI) on Biak. Felt (V) at Nabire and (IV) at Manok-
wari, Papua. Also felt at Aberpura.

Tectonic Summary

The magnitude 7.0 Papua, Indonesia earthquake of June
16, 2010, 03:16 UTC, occurred as a result of strike-slip
faulting. The causative fault has not yet been identified,
though the radiation pattern of seismic waves generated by
the earthquake is consistent with either left-lateral faulting




168" 1B e 1E4"

on an east-northeast striking fault or right-lateral faulting
on a north-northwest striking fault.

Eastern Indonesia is characterized by complex tectonics in
which motions of numerous small plates are accommodat-
ing large-scale convergence between the Australia, Pacific,
and Eurasia plates. The earthquake lies near the boundary
between what some workers term the Birds Head mi-
croplate and the Maoke microplate. This microplate bound-
ary has been modeled as an east-northeast trending
boundary that accommodates approximately 80 mm/year
left-lateral motion. The focal mechanism of today's earth-
quake is consistent with it occurring within the proposed
microplate boundary, either as left-lateral slip on a bound-
ary-parallel fault or as right-lateral slip on a conjugate fault
that is tectonically related to the microplate boundary. In
light of large uncertainty in tectonic modeling of eastern
Indonesia, however, any particular hypothesis for the
causative fault of the earthquake must be regarded as ten-
tative pending further study.

Eastern Indonesia experiences many strong earthquakes.
Since 1979, the region within 300 km of the main-shock of
June 16, 2010, has experienced eight other earthquakes
with magnitude larger than 7, the largest of which had SOLOMORN ISLANDS

magnitude 8.2. 2010 06 26 05:30:18 UTC 10,648 161.44E Depth: 35.0 km, Magnitude: 6.7

Earthguake Location

3 O

2e10p0G ota Nnoia ZoAopg@wvTog TNG 26" Iouviou
2010

Earthquake Details (ano USGS)

Magnitude 6.7
e Saturday, June 26, 2010 at 05:30:19
UTC
e Saturday, June 26, 2010 at 04:30:19 PM at
epicenter
Location 10.636°S, 161.443°E
Depth 35 km (21.7 miles) set by location program
Region SOLOMON ISLANDS
55 km (35 miles) WSW of Kira Kira, San Cris-
tobal, Solomon Isl.
210 km (130 miles) SE of HONIARA, Guadal-
canal, Solomon Islands
220 km (140 miles) SSE of Auki, Malaita,
Solomon Islands
2070 km (1280 miles) NNE of BRISBANE,
Queensland, Australia

Source USGS NEIC (WDCS-D)

Date-Time

Distances
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OEZEI2

AnaitoUpeva HETPA AVTICEICHIKIG NpooTaaciag
Tou B. K. Manalaxou*

Kata TG TeAeuTaieg Tpeic dekacTieq eAngOnoav pPETpa, Ta
onoia BeATiwoAv CNUAvTIKA TNV AVTIOSIOWIKA npoaTacia Tng
XWpag pag. To mio onuavTiko anod Ta PETPa auTd sival n Be-
OMOBETNON VEWV ANOTEAECHATIKOTEPWV AVTIOEIOHIKWV KAVO-
VIOM®V, 0 MPWTOG and TOUC OMoioug ApxIos va s@appoleTal
To 1984. SupBaivel, OPWG, Ol KATOIKOUUEVEG NAAAIOTEPEG
0IKOJOMEG, dNAAdN AQUTEG TWV OMOIWV N KATAOKEUN Jgv OXE-
31a06nke pe oUyXPOVOo avTIOEIOPIKO Kavovioud, va anoTe-
AoUv Tnv nAgiovotTnTa (80%) TOou GUVOAIKOU apiBuol Twv
0IKOJOHWYV Mou KaTolkouvTal. Fa Tov Adyo auTd, 0 £Aeyxog
Kal N MPOCEICHIKN EVIOXUCN TWV NAAAIOTEPWV OIKOJOHWV Kal
TEXVIKOV £PYWV AMOTEAEI TO ONUAVTIKOTEPO MPOBANUA avTi-
OEIOUIKNG NpooTaciag. H AUon Tou npofAnuartog kai n evi-
OXUON EKEIVOV TWV OIKOSOUMV Kal TEXVIKOV £PYWV TWV O-
noiwv n CEIOHIKN TPWTOTNTA €ival uwnAn €€aptaTal ano TIG
EMNIOTAMOVIKEG KAl TEXVIKEG duvatotnTeg. O1 duvaTtdTnTeg
AQUTEGC Npénel va CUPBAAOUV AMOTEAECHATIKA oTn AUon Tou
NPOBAAUATOC, HE EPIKTO KOOTOG. MPOTEIVW €3 OUYKEKPIUE-
vn diadikacia yia TNV anoTEAECWUATIKN AVTIMETWNION TOU
npoBAnuUaTog autol, aAAd kalr Tou €niong unapkTou npo-
BAAMATOG TOU ypRyopou evToniopoU TNG NAEIOCEIOTNG NEPIO-
XNG KABE KATACGTPENTIKOU OEICHOU, WOTE vd NApEXovTdl, TO
TaxUTepo duvaTo, ol NpwTeC BonBeleg anod TIG appodieg unn-
pECiC.

H péxpr Twopa npoondBeiad NPOCEIoHIKOU EAEYXOU TWV KTIpi-
WV Je gubuvn Twv Nopapxi®v dev anédwoe Ta €mBUUNTa
anoteAéopara. M’ autd npénel (M€ KATAAANAN VOUOBETIKN
pUBuIon K.AM.) va avaTtedei To onuavTikd autod £pyo OTIG
MNepipepeieg nou 18pUBNKav npoéopaTa. Kabe nepipepeidpyng
va a&lonoinoel Toug PNXavikoug nou unnpeTolV OTNV MePIo-
XN Tou (OTNV NEPIPEPEIA, OTOUG AVTIOTOIXOUG drHoUG), apou
nPwTa auTtoi eknaidsuTouv KataAAnAa (and Toug appodioug
navenioTnuiakoug, To TEE k.An). O €Aeyxog auTdg Wnopei va
nepiAauBavel kar AANeG epyaaieg nou apopoUlvV TNV 0Ikodoun
(eolkovounon BePUIKNG EVEPYEIQG K.AM.), Apou €XOuV Rdn
YIVEI OXETIKEG OUVOETEG MEAETEG KAl MPOTACEIC ano €1dIkoUG.
TETOI01 €AEYXOl TWV OIKOSOPWY ano TiG MNepipepeieg Ba €-
XoUuV, METa&U Twv AAAWV, WG CUVEMEIA TNV evioxuon Tng
EUNIOCTOOUVNG TWV MNOAITAV NMPOG TOV VEO AuTO BETHO.

O 1oxUwVv ONPEPA avTIoEIoPIKOG Hag kavoviopog BaaileTal
MOVO OTN XWPIKM KATAVOMN TNG OEICUIKOTNTAG 0ToV eAAadIKO
XWPO Kal TNG avTioTolXnNg CEIOKIKAG nikivduvoTnTag. ETaol, o
XAPTNG OEIOUIKAG EMIKIVOUVOTNTAG NOU XPNOILOMOIEiTal oToV
AVTIOEIOPIKO KAVOVIOUO NePIANAUBAVEI TPEIG YEWYPAPIKEG
nepIoxeg (JWVeG) avTioToIXwV €MINEdWV OSIOWIKAG EMIKIVOU-
votnTag (111, II, I). AnAadn yiverar dekTd GTOV AVTICEIOUIKO
KAvovIouO OTI TO €ninedo OEIOPIKAC £MIKIVOUVOTATAC KABE
{wvng eival ageTdBAnTo WE ToV Xpovo. ‘Ouwg, anodo npocea-
TEC €PEUVEC NPOKUMTEI CNUAVTIKR UETABOAN TNG OSIOWIKOTN-
Tag We Tov xpovo. MpayuaTtonoinénkav, paAiora, a&lidAoyeg
MEAETEC XWPOXPOVIKNAG METABOAAG TNG OSIOUIKOTNTAG, MOU
odniynoav ortn peconpdBeoun npdyvwaon IoXUPWV OEICH®V.
AnAadn, undpyxel duvaTtdTnTa ekTignong (npokabopiouol)
TWV MNEPIOXWV OMOU avapévovTal Pe uwnAn mbavornta I-
OXUpOi OsIoPoi, KaTd Ta npooexn €tn (N.X. KATA TAV EMNOUEVN
nevraeria). 'ETol, n eAAnvikn noAiTeia opeilel va evBappuvel
Ta OSIOMOAOYIKA KEVTPA TNG XWPAC yia TNV napaywyn eni-
oTnHoVIka €ykupng TETolag yvwong. Na ¢ntnBei eniong ano
Ta OEIOMOAOYIKG KEVTPA MOU MApAyouv TETOId yv@®on, n u-
NoBoAr oTov apuodIo KEVTPIKO (POPEA TWV MPAKTIKWG EPAp-
HOOIHWY AMnOTEASOPATWV TNG £YKUPNG EMIOTAMOVIKNAG EPEU-
vag (n.X. M€ TNV unoBoAn eTnoiwv ekBeoewv). 'ETOI, 0 Ke-
VTPIKOG (POPEAG, £XOVTAC QUTEC TIG EMIGTNHOVIKEG NANPOPO-
pieg and Ta apuodia CEICHOAOYIKA KEVTPA, TIC EKBETEIC TWV
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Nepipepei®v nou a@opolVv TOUG MPOCEITHIKOUG EAEYXOUC,
AAAEG OXETIKEG MANPOPOPIEG Kal yvwpilovTag TIG diaTiBEpE-
VEC MIOTWOEIC, IEPAPXEI TIC UNMOWRAPIEG NEPIOXEG Kal €0TIAlgl
OTIG eVIOXUOEIG TWV KTIPIWV, WOTE AUTEG va ival anodoTIKEG
Kal OIKOVOMIKWG EPIKTEC.

SAMEPA, 0 XpOvoc WETAEU TNG YEVEONG £VOC KATAOTPENTIKOU
O€IoNOoU KAl TOU akpiBoug evronigpoU oAOKANPNG TNG NAEIO-
OEI0TNG NEPIOXNG TOU €ival TNG TAENG TWV HEPIKOV wpwv. O
HOVOG TPOMOG HEiwoNG Tou Xpovou auTtoU €ival 0 auToOUaTog
oxedlaopog evog XApTn KATAVOMNG TNG €0AMIKAG ENITAXUV-
onG. To YOVO EMICTNMOVIKO KEVTPO OTN XWPA HAg nou Exel
Tov KATaAAnAo €5onAIopO kal TNV KATdAAnAn yvwon givai 1o
IvomimoUTo TexVIKAG ZeiopoAoyiag kal AvTiosiodIK®V KaTda-
okeuwv (ITZAK). Zuvenwg, npenel n eAAnvikn MnoAiTeia va
BonBnosl To IvoTiToUTo QUTO Yia va CUMNANPWOEl Tov g€o-
nAIopo Tou.

H avTiAnwn OTI TETOlQ MPOCEICUIKA HETPA PMOPEI va €XOUV
apvnTIKEG KOIVWVIKEG OUVENEIEG dev eival aBaciun. 'Opwg, ol
OUVENEIEG AUTEG PnopoUv va neplopioTolv dpacTikd, O0Tav
evnuepwBoUV kaTdAANAa ol nNoAiTeg kal neigToUv OTI T He-
Tpa auTd €ival npog 6peAdG TOUG.

Aev 1oxupiCopal, BERaia, 6T n npoteivopevn oTto napodv ap-
Bpo diadikacia £QApUOYNAC TWV NPOCHETWV HETPWV Eival
povadikr, oUTe OTI Ta NPOTEIVOEVA €0 WETPA €ival Ta pova
anaiToUpeva. Empévw, Opwg, OTI TETola NPOOBeTa HETPA
€ival npog TN owoTn KaTeuBuvon kal ePIKTA. MoTelw, PHAAI-
oTa, oTI av dev AneBouv Kal YETpa npooTaciag Twv naAaid-
TEPWV KATAOKEUWV Kal €EakoAoubriooupe va Baocifdopaote
Hovo oTa Adn BsopoBeTnUEVA WETPA, Ol OEIOHIKEG KATAOTPO-
(&G Ba ouvexioBoUv pe napdpolo pubuod PE AuTOV Mou Eyi-
vav kaTtd Tnv TeAeuTaia €ikooacsTia, KaTd Tnv onoia ioxuav
Ta epappolopeva Kal onfuepa BeopoBeTnUEVa PETPA.

* OUOTIMOG KaBnyNnTNG MNeweuaikng AMo.

(H KAGHMEPINH, Mapaokeun 25 Iouviou 2010)
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SIMPLIFIED METHODOLOGY FOR THE PERFORMANCE-
BASED DESIGN OF SHALLOW FOUNDATIONS ON
LIQUEFIABLE SOIL WITH A CLAY CRUST
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School of Civil Engineering, Geotechnical Department,
dimkaram@gmail.com

ABSTRACT

A simplified analytical methodology is presented herein, for
the estimation of the post-shaking degraded bearing capac-
ity and the accumulated settlements of strip foundations
resting on liquefiable soil with a clay crust. The methodol-
ogy was based on the results of fully coupled parametric
numerical analyses, performed with a sophisticated consti-
tutive model developed at NTUA. The analytical predictions
are evaluated against experimental data.

Key words: Liquefaction, shallow foundations, numerical
analyses, performance-based design

1 INTRODUCTION

Liquefiable soils are currently considered by all seismic
codes as extreme ground conditions, where, following a
positive identification of this hazard, the construction of
shallow footings is essentially allowed only after proper soil
treatment. This practice was actually imposed after numer-
ous case studies (e.g. [7], [12]), as well as centrifuge and
large scale experiments (e.g. [1], [2], [6], [9], [10]), which
indicated that liquefaction-induced shear strength degrada-
tion of the foundation subsoil may result in post-shaking
static bearing capacity failure, while excessive seismic set-
tlements may also accumulate.

Still, the presence of a sufficiently thick and shear resistant
non-liquefiable soil crust (e.g. clay, dense or dry sand and
gravel, improved soil), between the foundation and the
liquefiable subsoil, could potentially ensure a viable per-
formance-based design of shallow footings. Thus, the ques-
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tion posed herein regards the minimum thickness of the
crust, which would allow the design of surface foundations
without any previous ground improvement. In order to an-
swer this question, a valid methodology should be estab-
lished, for the computation of:

a) the post-shaking bearing capacity of the foundation, and
the respective degraded factor of safety FSdeg, as well
as

b) the accumulating dynamic settlement pgyn.
2 NUMERICAL ANALYSIS OUTLINE

In order to address the above questions, fully-coupled ef-
fective-stress dynamic analyses were performed, using the
numerical methodology developed by Andrianopoulos [3].
This methodology is based on the implementation of a
modified version of the bounding surface critical state con-
stitutive model proposed by Papadimitriou & Bouckovalas
[11], to the commercial finite difference code FLAC. The
accuracy of the numerical algorithm of Andrianopoulos [3]
has been verified against the results of centrifuge experi-
ments, such as Model #12 of the research program VELACS
([4]), which refers to the seismic behavior of a surface
foundation in a liquefaction regime.
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Fig. 1 Load-settlement curve.

The above described algorithm was consequently used to
perform seventy-three (73) parametric analyses: a strip
foundation was considered, resting on a clay layer of thick-
ness H and undrained shear strength c,. Below the clay
crust a liquefiable sand layer with thickness Z;4 and relative
density D. existed. The foundation width is denoted as B,
while the corresponding applied pressure is denoted as q.
Each numerical analysis was performed in three (3) steps:

a) Initial static loading, performed under drained condi-
tions (part a-b of the load-settlement curve in Figure 1).

b) Dynamic loading consisting of N sinusoidal cycles of
amplitude amax and a period equal to T, applied at the
model’s base, under partially drained conditions (part b-
c of the load-settlement curve).

c) Post-seismic static loading to failure, considering that
pore pressures remain constant and equal to the values
attained at the end of shaking (part c-d of the load-
settlement curve).

The basic geometry of the model, the static and seismic
loads, the basic soil characteristics, as well as the assumed
discretization and boundary conditions are shown in Figure
2.




3 BEARING CAPACITY DEGRADATION

A simplified methodology that may be adopted for the com-
putation of the post-shaking degraded bearing capacity is
that proposed by Cascone & Bouckovalas [5], which is
based on the analytical solution of Meyerhof & Hanna
(1978). According to this method, a composite failure
mechanism is formed, consisting of punching shear failure
within the clay crust and wedge-type failure in the underly-
ing liquefied soil layer. The shear strength of the liquefied
sand layer is expressed in terms of a degraded friction an-
gle @, as follows:

¢ = tan™ [(1-U) tang.] (1)
B=5m 2m
— TA: &
q=40,70,100,140kPa [} }] SRR -
n RS 7 .‘ i
Clay Cap: C,=25.40kPa T : o
| I
Liquefiable Sand: D=40,50,60% £
oy
&
q tied-nade boundary conditions 9
J’\r‘rl
b 60m —»

[

t Number of Cycles: N=5,10,20
Peak Acceleration: a,,,,=0.05, 0.10, 0.15, 0.25, 0.35g
Period: T=0.25, 0.35, 0.50sec

Fig. 2 Numerical model used for the parametric analyses
and range of input parameters.

where @, is the nominal friction angle of the sand, while
U=Au/o’, is the excess pore pressure ratio, which is con-
sidered as uniform over the entire liquefied sand layer.
Thus, the degraded bearing capacity is given from the bear-
ing capacity equation:

Quitdeg = 2Cu (H/B) - Y'H + Y2y'BNy +y’HN, (2)

The analytical predictions derived with the methodology of
Cascone & Bouckovalas [5] are compared to the corre-
sponding numerical results in Figure 3, in terms of the ca-
pacity degradation factor ¢, defined as:

- quir:deg
S = N

(T+2)c, (3)

The first thing to observe is that the numerical predictions
are in close agreement with the analytical {-U relationships.
Furthermore, it may be observed that the numerical analy-
ses predict reasonably well the relative effect of the afore-
mentioned independent problem parameters H/B, c, and D,
on the bearing capacity degradation factor C.

The accurate estimation of the degraded bearing capacity
Quit,deg requires the determination of the excess pore pres-
sure ratio U within the sand layer. As indicated by numer-
ous centrifuge and large-scale experiments ([1], [2], [6],
[9], [10], excess pore pressure ratios in the region under-
neath the footing are lower than the ones developing in the
free field. In accordance with the experimental data, typical
excess pore pressure ratios predicted by the numerical
analyses performed herein, are presented in Figure 4.

According to Terzaghi's bearing capacity theory (1943),
which is adopted in the analytical methodology of Para-
graph 2.2, an active failure zone forms underneath the
foundation, forcing the soil in the free-field into passive
failure. Following this logic, both the conditions underneath
the footing and in the free field should be taken into ac-
count. Therefore, the excess pore pressure ratio U is taken
as the average of the excess pore pressure ratio Ug in the
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free-field and the excess pore pressure ratio U, computed
over an 1.5Bx1.5B region in the liquefied layer underneath
the footing.
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Fig. 3 Comparison between analytically predicted and nu-
merically evaluated bearing capacity degradation factors C.
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Fig. 4 Excess pore pressure ratio contours.

For simplification reasons, liquefaction may be considered
to have occured in the free field, so that Ug=1. As far as the




computation of Ust is considered, there is no question that
it would not be practical to always calculate the excess pore
pressure ratio in an area 1.5Bx1.5B underneath the founda-
tion. It was therefore attempted to define a characteristic
point, on the footing’s axis, where the excess pore pressure
ratio U, is equal to the corresponding average value Ugpot.
Karamitros [8], using a trial-and-error procedure, found
that this point is located at a depth of z.z=H+B on the foot-
ing’s axis.

In order to devise a simplified procedure for the computa-
tion of U, at the characteristic point, it was observed that
although the spatial variation of the excess pore pressure
ratio U is considerably non-uniform, the respective variation
of excess pore pressures themselves (Au) varies mostly
with depth and is considerably more uniform in the horizon-
tal direction (Figure 5). Based on this observation, excess
pore pressures in the characteristic point Auft,c Were corre-
lated to the corresponding excess pore pressures A, at the
same depth, in the free field:

Aufoot,c =aAuff (4)
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Fig. 5 Excess pore pressure contours.
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Fig. 6 Variation of coefficient a with normalized dynamic
settlements pagyn/B.

Assuming that the free field soil is at a liquefied state, Aug
is approximately equal to the geostatic vertical effective
stress at the depth of the characteristic point (0',,). Consis-
tently with experimental observations (e.g. [2], [10]) re-
garding the shear-induced dilative behaviour of the founda-
tion soil, caused by dynamic settlement accumulation, coef-
ficient a was correlated to seismic settlements pgyn, Normal-
ized with the footing’s width B. Consequently, the excess
pore pressure ratio U. of the characteristic point may be
finally computed as:

_1-6.0p,,/B

1+Aoc, /e,

v.ef

I
[

(5)

where Ao, is the additional vertical stress caused by the
foundation load at the characteristic point.
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4 DYNAMIC SETTLEMENT ACCUMULATION

Except from the degraded bearing capacity, the perform-
ance-based design process requires the estimation of lique-
faction-induced settlements, as these settlements may be-
come excessive even for values of the degraded factor of
safety larger than 1.0. The effect of the independent prob-
lem parameters q, D;, ¢, and H/B on the dynamic settle-
ments payn is presented in Figure 7. Using the same format,
this figure is also used to show the effect of the above pa-
rameters on the static loading ratio q/quitdeg=1/FSadeq. This
parallel evaluation is driven by the perception that the
overall effects of liquefaction on payn and 1/FSqeq are similar
in qualitative terms. In that case, these two quantities
could be inter-related, leading to a simpler expression for
the computation of settlements. Statistical analysis of the
effect of the remaining parameters (amax, T, N and Z;q) on
the dynamic settlements pqyn resulted in the following ap-
proximate relation (Figure 8):
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The accuracy of the proposed analytical methodology was
evaluated, in terms of liquefaction-induced settlements,
against the results from 38 centrifuge and large-scale ex-
periments ([1], [2], [6], [9], [10]). In the majority of these
tests, the foundation rested directly upon the surface of the
liquefied sand, i.e. without interference of any soil crust.
Hence, the use of Equation 9 to predict the corresponding
settlements is at the limits of its application range. The
comparison between analytical predictions and experimen-
tal data is shown in Figure 9, where a consistent agreement
may be observed.
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Fig. 9 Comparison between analytical predictions and ex-
perimental results.

5 CONCLUDING REMARKS

As it may be deduced from the above, the presence of a
sufficiently thick and shear resistant non-liquefiable clay
cap above the liquefiable sand layer may drastically reduce
dynamic settlements and post-shaking static bearing capac-
ity degradation, so that the use of a shallow foundation
may be found adequate. In case that such a crust does not
exist, the proposed methodology may be applied in order to
guide the selection of the optimal depth of application of
various liquefaction mitigation measures.

It should be finally stressed that, in its present form, the
proposed methodology refers to strip foundations, sub-
jected to a sinusoidal input motion. In other words, it does
not take into account the effects of the footing’s shape or
the excitation's waveform. These effects are currently in-
vestigated as part of the Author's Doctoral research.
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ABSTRACT

This paper studies site effects through 2D finite difference
analysis. We focus on the effects of surface and subsurface
topography on the radial and transverse component of
seismic response of the city of Aegion, Greece, and high-
light them using a simpler homogeneous model for com-
parison. It is rarely the case that a site presents such a
complex yet well-documented geomorphology to allow the
study of both relief and basin-edge effects. It is also not the
typical procedure to carry out numerical analyses in both
horizontal directions, comparing results for SV and SH inci-
dent motion. Finally, here we have the unusual opportunity
to compare numerical results with instrumental results from
stations on site.

Key words : 2D dynamic numerical analysis, basin,
topography, seismic amplification

1 INTRODUCTION

Local site conditions can influence the characteristics of
strong ground motion (amplitude, frequency content and
duration) in various ways collectively referred to as site
effects. These are related to the thickness and impedance
contrast between soil layers, the surface topography in
terms of relief, and the ‘subsurface topography’ in terms of
lateral discontinuities, basin edges, and inclined interfaces.
In this study, a site is chosen which combines several of
these geomorphological features. It is modelled based on
existing knowledge of the geometry and properties of the
geological structures present. The numerical results are
used together with the results of a simple homogeneous
model to interpret and highlight the influence of the site’s
features.

2 AREA STUDIED

The area studied was the city of Aegion, on the southern
part of the Gulf of Corinth, Greece (Fig. 1a), one of the
most highly seismic areas in Europe. The city has been
struck by significant earthquakes in the past, the strongest
recent one being that of June 15, 1995 (Ms 6.2). The cho-
sen region is marked on the one hand by its characteristic
surface topography (an escarpment of roughly 90 m divides
the city into two levels, see Fig. 1a) and on the other hand
by the soft deposits present downhill, which form an open
basin whose depth increases with sea depth. After an ex-
tensive campaign, [1] proposed a model that reflects the
complex geology of the site in detail and estimated the geo-
technical and dynamic soil properties of the materials (Fig.
1b). Fig. 1b also shows the location of a vertical acceler-
ometric array (CORSSA - htt eo.civil.auth.gr/Staff/de
pitilakis/CORSSA/), whose deepest accelerometer lies in the
conglomerate and can be used as a reference station when
estimating surface response.

3 NUMERICAL SIMULATION AND PARAMETRIC
ANALYSIS

The 2D numerical modelling was based on the geotechnical
model of Fig. 1b with a few simplifications in the interfaces
to avoid artificial complications. The geometry and soil
properties of the model used are shown in Fig. 2a. In order
to decouple surface and subsurface topography effects, a
homogeneous model was also analysed that consisted en-

tirely of the conglomerate (Fig. 2b) and hence included
purely surface effects.
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Fig. 1 a. Location of Aegion in Greece and map of the city,
indicating the fault, elevation differences and cross-section
studied. b. Geotechnical model along the cross-section [1].

Two 2D finite difference (2DFD) schemes were imple-
mented for the dynamic analysis, one using vertically inci-
dent SV motion and allowing for P-SV interaction and one
using plane SH vertically incident waves. The first code was
FLAC 2D v. 4 [3] and the second one was the scheme in-
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troduced by [7] and [8]. For both schemes the discretisa-
tion allows frequencies up to 10 Hz to propagate without
distortion through the grids and the lateral boundaries were
placed so as to avoid artificial reflection. The linear elastic
model was used and material damping based on available
G-y-D curves was introduced into the calculations to ac-
count for small-strain energy dissipation.

The input motion time-history was a unit-amplitude dis-
placement pulse given by the Gabor wavelet, which has
been used by [7] and [6]. Its Fourier amplitude spectrum is
almost flat over most of the frequency range of interest
(0.1-10 Hz). Thus we only need to run one analysis where
in the past others have used several analyses with mono-
chromatic pulses such as Ricker wavelets of varying fre-
quencies to capture the site’s broadband response.
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Fig. 2 The two models analysed: a. actual, b. homogene-
ous.

4 NUMERICAL RESULTS
4.1 Time domain

One of the techniques usually implemented for visualising
results in the time domain is to plot synthetics from
densely-spaced receivers along the surface of the model in
the style of seismic sections. Here, the results are dis-
placement time-histories every 12 m calculated by the SH
code for both models (Fig. 3). The difference is striking.
Following arrival of all direct S waves, whose amplitude
does not differ dramatically for the two models, and com-
paring the results of model (a) with those of homogeneous
model (b), it is evident that the effect of the relief in the
overall response of the actual site is very weak. The exis-
tence of layering both uphill and downhill gives rise to re-
flected S waves and -in later phases- diffracted surface
waves that increase the duration of shaking significantly.
The most remarkable feature of the site’s response is noted
for model (a): it is the Love wave generated near the edge
of the basin and propagating outwards at roughly 180 m/s,
which is the shear wave velocity of the topmost layer,
meaning the wave is guided by it. In the interest of brevity,
seismic sections are not shown for the SV analysis; results
in the horizontal component are similar though the Rayleigh
waves generated are weaker. However, they do -of course-
have a vertical component as well, which is similar in ampli-
tude to the horizontal.

Peak ground motion is of interest when considering site
effects from an engineering point of view, because in design
it is often a single value prescribed by codes that is used to
account for site amplification. Even though a single value
corresponding to zero-period cannot reflect the complex,
frequency-dependent phenomena that take place, it is in-
teresting to observe the variation of this peak value across
our profile. So, based on Fig. 3, we plot the maximum value
of each trace in the time domain along the cross-section.
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Fig. 3 Horizontal displacement time-histories along the
model surface, as calculated for models (a) and (b) with the
SH numerical scheme [6].

This yields Fig. 4, in which all values are dimensionless be-
cause they refer to unit input. The plot also includes the so-
called ‘parasitic’ vertical component generated in the P-SV
scheme through S-P conversion and generation of Rayleigh
waves due to the non-horizontal boundaries. Comparing
results for the two models, it is obvious how little of the
seismic motion variation is due to pure surface topography.
Near the crest, motion is amplified in a rather simple pat-
tern and even more due to the soft top layer present in
model (a). However, in the basin, the amplification pattern
becomes much more complex due to the presence of the
basin and actually one can observe a step-like increase in
amplitude as the basin deepens, with the steps relating to
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Fig. 4 Peak values of displacement along the model surface
(for unit input), as calculated for models (a) and (b)
through SV and SH analyses [6].
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the location of outcropping surface layers. One last obser-
vation we will come back to is that SH motion (out-of-plane
motion corresponding to the transverse component which is
parallel to the slope and basin boundary) is stronger than
SV motion (in-plane motion, corresponding to the radial
component that is perpendicular to these features): this
again implies stronger Love waves than Rayleigh waves.

4.2 Frequency domain

The synthetic traces were divided in the frequency domain
by the input motion so as to form theoretical transfer func-
tions. These are plotted in Fig. 5 along the profile surface
for the SV and SH analysis of model (a). The complex pat-
tern indicates the complex nature of the 2D phenomena
taking place, particularly in the basin. The large peak
around the basin’s fundamental frequency of 1 Hz (to which
both body and diffracted surface waves contribute) is very
clear, while uphill the resonant peak is seen at around 6-7
Hz. In Fig. 6 we plot the maxima of the transfer function
along the surface for both models and both numerical
codes. As happened in the time domain, in the frequency
domain we see again that the presence of the uphill surface
layer and -even more- of the basin plays the decisive part
in the 2D response of Aegion, rather than the relief. Once
more we note than amplification is stronger in the SH direc-
tion.

Fig. 5 Transfer functions along the surface of model (a)
calculated by SV and SH analyses [6].
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Fig. 6 Peak values of the transfer function along the model
surface, as calculated for models (a) and (b) through SV
and SH analyses [6].

5 COMPARISON WITH NUMERICAL & INSTRUMEN-
TAL DATA AND CODES

We briefly compare our 2D results with some 1D results
calculated at various locations across the model. Fig. 7
shows the spectral amplification at the resonant frequency
at each location. Clearly, 2D amplification is much higher
and even more so for the SH case. This can be related to
some instrumental results of [5] from the location where
CORSSA lies. Standard spectral ratios (SSR) were calcu-
lated from 19 recorded earthquakes by dividing the spec-
trum at the surface with the spectrum at depth (see Fig.
1b) for both components. This tendency of the transverse
component being higher than the radial is confirmed in Fig.
8 through SSR and has been mentioned in literature for
instrumental and numerical data ([4], [9]).

Finally, we make a brief mention to design codes. Although
in very generic terms, topography effects are taken into
account in the French AFPS90 and in Eurocode 8. For the
case of Aegion they prescribe amplifications of around
10%-20%. From Fig. 4a we see that this is comparable
with the level of time-domain peak amplification we calcu-
lated. However, spectral amplification near the crest ex-
ceeds prescriptions, as it can reach 100% over specific fre-
quencies, e.g. for wavelengths corresponding to the slope
width (for more details see [6]).
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Fig. 7 Comparison of 2D (SV and SH) and 1D amplification
at the resonant frequency [6].

TA NEA THZ EEEEI'M — Ap. 30 — IOYNIOZ 2010



T T T T T T T

SSR
2DTF

E v vl L Ll
0.1 1 10 0.1 1 10
Frequency (Hz) Frequency (Hz)

Fig. 8 Comparison of 2DFD transfer functions with empirical
standard spectral ratios [5].

6 CONCLUSIONS

We have compared results in the time and frequency do-
main for models (a) and (b) -the actual and homogeneous-
from SH and SV analyses (i.e., in the transverse and radial
sense). We found that the effect of the relief in the overall
response of the site is weak. The existence of layering up-
hill and especially of the basin downhill gives rise to com-
plex 2D phenomena and amplification patterns due to re-
flected body waves and diffracted surface waves. These
increase the duration of shaking significantly; they also
amplify peak time-domain amplitude as well as resonant
spectral amplification. While SV analysis also generates
vertical motion, it is SH analysis that systematically causes
higher amplification. This observation implies stronger Love
waves than Rayleigh waves and is confirmed by instrumen-
tal data (SSR ratios). Finally, topographic amplification near
the crest agrees with code prescriptions in the time domain
but exceeds them in the frequency domain.
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A1GAeEn FIQProY MMNOYKOBAAA

Tnv Agutépa 3 Mdiou 2010 npaypaTonoindnke otnv AiBouca
EkONA®Oswv TNG ZX0ANG MoAITIKwv Mnxavikwv Tou EMIM di-
AaAe€n Tou Ap. MNwpyou MnoukoBdaAa, MoAimikoU Mnxavikou,
KaBnynTr otov Topéa TewTeXVIKNG TNG ZXOANG MOAITIK®OV
Mnxavik®v EMIM pe TiTAo «ZUyxpoveg EEeNiEeic aTov Zxedia-
opo kal Tnv Kataokeun ZTpayyioTnpiwv — XaAikonacodAwv
yia Tov 'EAgeyxo PeuaTonoinong»

Tnv di1aAe€n napakoAolBnoe moAunAnBEg akpoaTrpio, Mou
OUHHETEOXE evepyd oTnV enakoAouBnoaca oulnTtnon. O1 dia-
@aveieg TNG dIAAEENG €xouv avapTndn oTnv 10TooeAiIda TG
EEEEIM.
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Menpaypéva Tou
A1gOvOUG Zuvedpiou Znpayywv WTC 2010 kai
NG 36" I'eviknG ZUVEAEUONG
TnG International Tunnelling Association oTo
Vancouver Tou Kavada 14-20 Mdaiou 2010

H Aiebvng 'Evwon Znpayywv kai Ynoyeiwv 'Epywv ITA -
AITES Jlopyavwvel €Tnoiwg €va naykoopio ouvédplo. To
OUVEDPIO MpooeAKUEl TepAOTIO evdlaPEPOV anod TOUC KaTa-
OKEUAOTEG, TOUG MPOUNBEUTEG, TOUG HEAETNTEG AAAG Kal TNV
MNaveniotnuiakn KoivoTnTa. STO MNAykOOWIO OUVESPIO TOU
Vancouver, WTC 2010, ouppeTteixav 1000 aTtopa nepinou
ano 48 xwpss. NMAnpogopicg yia Tnv ITA, Ta ouvedpia, TIG
opadec epyaciag K.T.A. MnNopeiTe va Bpeite oTo www.ita-
aites.org.

36" I'evikn SuvéAeuon TnG ITA

Tnv EAANVIKR EniTponn Enpayywv kal Yrnoysiowv Epywv ek-
npoownnoe o MNwpyog NTouvidag, npoedpog TnG EESYE. Eni-
onc napgotnoav o Nikog KaliAng kar o kadnyntnc MauAog
Mapivog. MapovTeg oTnv I.Z. ATAv €kNpdownol ano 42 €vi-
KEC EMITPOMEG, EV® 6 EMITPONEG sixav dwoel eEouaiodoTnon A
€ixav Yneioel Ye €NICTOAN.

H EEZYE unéBale unown@loTNTa yia TNV 0pyavwaon Tou
Algbvolc Zuvedpiou Znpayywv To 2013. ZTNV OXETIKA Wn-
po@opia n EAANVIKA unown@IoTNTA HEIOWYAPNOE PE WAHPOUG
22 gvavT 26 Tng EABetiag n onoia kalr 8a opyavwoel oTn
leveln 1o WTC 2013. H peydAn apvnTikn dia@nuion Tng
XWPAg Pag pe Ta Tpia BUPaTa Tou gunpnopol Tnv Bdopada
npiv Tnv I.Z. ékave noAU dUCKOAN TNV ekAoyn.

Map’ 6Aa auta Opwg €yivav enageg pe TIG EBvikEG Evwoelg
Kal dlapopPpwBlnkav CUVORKEG MOU PAG EMITPEMNOUV va Jlek-
JIknooupe &va anod Ta enopeva ouvedpia. Eav n npoeToipa-
oia Eekivnoel €ykaipa (2 £€Tn ApIV TNV NUEPOMNVIa unoaTnpI-
&Ng TNG unown®IOTNTAG) N MOavoeTnTa €MITUXiAg €ival NoAU
MEYAAN.

WTC 2010

SUpMETEIXaV 48 XWPEG WE NAPOUCIATEIC Kal apBpa. Ano Tnv
EAAGda unnpyav duo napoucidcelg, NoAU Alyeg av ouykpl-
BolUv pe auTEG nou mapouaialovTdl OTa eyxwpla ouvedpld
pag.

210 ouvedpio Tou Vancouver €yive n npwTn OIAGAEEN Muir
Wood, ano Tov Einar Broch. H oeipd Twv di1aAe€swv npog
TIMAV Tou Sir Alan Muir Wood, npwTou npo&dpou Tng ITA,
nou aneBiwoe To 2009 kabiepwbnke and QeTog. Tn diAAeEN
pnopeite va Bpeite oAdkAnpn otnv 1oTtooeAida Tng ITA. H
enopevn SIAAeEN Muir Wood 6a doBsi and Tov Robert Mair
oTo WTC 2011, Tov Maio Tou 2011 oto EAcivkl Tng ®iAavdi-
ac.

Opadeq Epyaciag

STa nAaiola Tou ouvedpiou cuvedpiacav Kal ol oJAdeG epya-
oiag Tng ITA. O Nikog KaliAng CUMHETEIXE OTIG €pyaanieg TnNG
WG19 ‘“'Conventional Tunnelling” kai o NMwpyo¢ NTouvidag
ornv. WG9 “Seismic effects”. ZUvown Twv ouvedpIAoEWV
OAwV Twv opadwv epyaciag Ba BpsiTe oTA NENPAYHUEVA TOU
ouvedpiou (Press-release-2010.pdf, otnv 10TO0EAIdA TNG
ITA: www.ita-aites.org)

MNwpyog NTouviag

(C- 4R -0)

Texvikie Giavolng unoyeioy épyeoy - Mrxavikn Ty neTpopdTmy -
Mnyavikr] g omeEng - BeAviuon unslapaug,

A1aAeEn Shunsuke S. SAKURAI

Tnv Tpitn 18 Maiou 2010 npayuaTtonoindnke oto AuQiBEa-
Tpo MoAupgowv TNG Kevtpikng BiBAI0BRAKNG EMIM S1GAEEN Tou
OpoTipou Kadnyntn Tou MavenioTnuiou Tou Kobe kai Mpoé-
dpou Tou CERIF S. S. Sakurai pye 8gua «EniTonou PETPROEIC
yla TNV €KTigNon TnG €ucTabelag onpayywv Kai npavov». H
JIGAEEN diopyavwBnke anod To EpyaoTtrpio TexvoAoyiag Aia-
VvoIENG =npdyywv Tou EMI.

H napouciaon TIG 3IGAEENG £xel avapTnOn oTnv 1oToOogAIda
Tou EpyaoTnpiou http://www.tunnelling.metal.ntua.gr.
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78th ICOLD ANNUAL MEETING & INTERNATIONAL
SYMPOSIUM “"DAMS AND SUSTAINABLE WATER RE-
SOURCES DEVELOPMENT"”
23 - 26 May 2010, Hanoi, Vietham
www.vncold.vn/icold2010

78n ETH3IA 2YNOAOZ ICOLD — HANOI 2010

210 didoTnua 23 - 26 Maiou 2010 dig€nx6n oTnv npwrel-
ouaa Tou BieTvap Hanoi n 78n ETrigia Zuvodog Tng AlgBvoug
Enitponng Meyalwv ®payudtwv (ICOLD).

2Tn 20vodo CcuppeTeixav ol ouvadeAgol kal peEAn Tng EE-
EEMM KwoTtag Avaoraconoulog, Mpdedpog Tng EAANVIKAG
Enitponng MeydAwv ®paypdtwv (EAANVIKOU TURAMATOG TNG
ICOLD) (oupueTeiXe, wG MENOG TNG, Kal OTIC €pyaAcieg Tng
Enitponng Kataypaeng Ttou MNaykdopiou Katahdyou dpay-
patwv (World Register of Dams and Documentation -
WRDD), Tavvng ©avonouAog, AlcuBuvtig Tou KEWE Oco-
oaAiag AEH kal Navog NtakouAag, kabnynTtng Tou TUAUATOG
MoAITIK®V Mnxavikwv Tng MoAuTEXVIKAG ZX0ANG Tou lMave-
niotnuiou ©sooaAiag (CUMUETEIXE, WG MEAOG TNG, Kal OTIG
ouvedpiaoelg  TnGg Texvikng Emmponng Tng ICOLD
“Computational Aspects of Analysis and Design of Dams”).

Ava nuépa ol gpyacieg TnG Suvodou, e 131aiTepn avapopa
o€ BepaTa 1d1aiTepou EAANVIKOU €vdIapEPOVTOG Nou GulnTr)-
Onkav, gixav w¢ akoAoUBwG:

23 Mdaiou : Eyypagn oto Zuvédpio - MapaAaBr €vTunou UAI-
KoU - Zuokewelg MNpoedpwv Texvikwv EnTponmv.

24 Mdiou : ZUOKEWelG TwV 24 Texvikwv EmiTponwv Tng
ICOLD

25 - 26 Maiou : AleBveg Supnooio : Dams and Sustainable
Water Resources Development

26 Mdaiou : EkTeAeoTikn Zuvodog (Executive meeting). ZTnv
EkteAeoTikr Suvavtnon (Executive Meeting) napsup€bnkav
avTinpoocwnol and 53 anod TiG ouvoAikd 90 XWpeG WEAN TNG
ICOLD. 'Eyive anodekTr n unoywn®iotTnTa Tou K. Ax. Mana-
dnunTpiou otnv Texvikr EmTponr “Seismic Aspects on Dam
Design”, Tnv onoia €ixe npoTeivel n EEM®,

KwmoTtag AvactacdnouAog
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Tnv Néuntn 27 Maiou 2010 npayparonoindnke otnv Aibou-
oa EkdnAwoswv TnG =X0ARGg MoAITikwv Mnxavikwv Tou EMM
n d1aAegn Tou Dr. Jean-Pierre Magnan, KaBnyntn Soil and
Rock Mechanics Tng Ecole Nationale des Ponts et Chaussées
kal TnGg Ecole Nationale des Travaux Publics de I'Etat pe
TiTAo «Liquefaction criteria for marine soils».

Tnv JiIaAe€n napakoAoUBnoe peydaAog aplBuoOG HeEAwV Kal
@iAwv Tng EEEEMM, akoAoUBnoe de ekTevhg oulnTtnon. Ol
diapaveieg Tng SIAAEENG €xouv avapTtndr otnv 10TooeAiIda
Tng EEEEMM. AkoAouBei guvToun nepiAnwn Tng S1dAeEnc. Kai
oTn ouvéxela oUVTOHO BIOYPAPIKO GNUEIWNA TOU OMIANTH.

MEPIAHWH

Extensive studies have been performed over the last five
years to determine the potential for liquefaction of some
marine soils from the Nice region, on the Mediterranean
coast of France. The site investigations included CPTu and
SPT tests and laboratory studies on intact samples taken at
various depths.

The soils, which can be best described as silts, clayey silts
and sandy silts, all lie in a zone of the soil classification
where the risk of liquefaction under seismic or static loads
may be evaluated in contradictory ways, depending on the
approach followed.

The lecture describes the soil properties and the way they
were used to come to contradictory conclusions by different
geotechnical engineers. A new method of interpretation of
CPTu data for soil classification suggested by Jean-Frangois
Serratrice (LRPC Aix-en-Provence) will then be presented
and applied to the test results obtained at this site. The
results of laboratory static and cyclic triaxial tests con-
firmed that the soils were dilating when loaded and there-
fore could not experience liquefaction.

As a conclusion, needs for further research on liquefaction
criteria will be discussed.

BIOIPA®IKA >TOIXEIA

- Born in 1949.

- Ingénieur Ecole Polytechnique (1971), Ingénieur Ecole
Nationale des Ponts et Chaussées (1973), Docteur és
sciences physiques (Université Pierre et Marie Curie, Pa-
ris, 1984)

- Ingénieur général des Ponts, des Eaux et des Foréts

- Professor of Soil and Rock Mechanics at the Ecole Natio-
nale des Ponts et Chaussées and at the Ecole Nationale
des Travaux Publics de I'Etat

- Technical Director for geotechnical engineering at LCPC
(until May 3, 2010)

- Head of the Department of Geotechnical, water and risk
engineering at LCPC (after May 3, 2010)

Fields of research and expertise

Construction of roads on soft soils (geotechnical site invest-
tigations, design and justification, construction methods,
soil improvement, in particular using vertical drains, light-
weight embankments), geotechnical engineering and natu-
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ral risks, general problems of geotechnical engineering
(soils, rocks, earthworks; numerical modelling of geotechni-
cal structures, application of statistics and probability in
geotechnical engineering, design standards for geotechnical
structures).

Research activities

- Publications: 90 journal papers; 120 conference papers;
32 research reports, 26 books and 3 books translated
from Russian.

- Direction of theses (55) and participation in jurys (90)

Expertise and consultancy activities

- Site investigations and construction of new infrastruc-
tures (17)

- Embankments on soft soils (17)

- Natural hazards: slope stability, soil liquefaction (19)

- Ultralightweight embankments (expanded polystyrene)
(3)

- Construction on loessial soils (1)

- Foundations of buildings (12)

- Foundations of bridges (7)

- Retaining structures (3)

- Environmental geotechnical engineering (1)

- Expertise of construction works (1)

Other activities

- Consultant, organiser and lecturer for continuing educa-
tion courses in geotechnical engineering at the Ecole Na-
tionale des Ponts et Chaussées (Ponts-Formation-Edition)

- Chairman of the Coordination Committee for Standardisa-
tion in Geotechnical Engineering (AFNOR/BNSR)

- Chairman of the French Geosynthetics Society (CFG)

- Organisation of international symposiums in geotechnical
engineering.

- Participation in CEN standardisation (CEN)
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SIMSG ISSMGE

20EYGEC2010
20" European Young Geotechnical Engineers

Conference
May 30 to June 1 2010, Brno, Czech Republic

To 20° Eupwnaikd Zuvedpio NEwv MEWTEXVIKOV Mnxavikmv
(20EYGEC) npaypatonoiménke ano Ti¢ 30 Mdiou €wg Tig 1
Touviou oTo Mnpvo Tng Toexiag. To 20EYGEC diopyavwBnke
ano tn Aigbvn ‘Evwon Edagounxavikng kar FemTexvikng Mn-
xavikng (ISSMGE), Tnv Tonikn €niTponr Tn¢ yia Tnv Toexia
kar Tn ZAoBakia (Czech and Slovak Committee of the
ISSMGE), kai 1o TuAua MoAITIkov Mnxavikov Tou Brno
University of Technology, dnou kai €é\aBe xwpa.

>To OuVvEDpIO €AaBav HEPOG 47 VEOI YEWTEXVIKOI WNXavikoi
nAikiag €éwg 35 eTwv, npoepyopevol and 29 Eupwnaikd kpd-
Tn. Tnv EAAGda sknpoownnoav ol Ap AnunTteng KapapnTpog
andé To EMIM, nou napouciace Tnv epyacia “Simplified
methodology for the performance-based design of shallow
foundations on liquefiable soil with a clay crust” kai n 'OAya-
TZoav Ktevidou and To AMO, nou napouciace TNV epyacia
“Numerical investigation of site effects at Aegion, Greece”.




Tic epyaociec Tou ocuvedpiou avoi€av ol kk. Ivan Vanicek,
avTinpoedpog TnGg ISSMGE yia Tnv Eupwnn, kal o Rostislav
Drochytka, KoopfATtopag Tng =xoAAG MOAITIKOV MnXavik®v
010 Mnpvo. O NPOOKEKANUEVOI OHIANTEG AnNd TO XWPO TNG
akadnuiag ATav ol kK. John Atkinson, opOTIHOG KABNyNnTAG
Tou City University London (*How to do research’), kai Jean-
Louis Briaud, kaBnyntng Tou Texas A&M University kal npo-
€dpog TnG ISSMGE (‘ISSMGE, research, and education’).
'Eyivav €niong opIAiEG KaToniv NpooKANGNG anod Tov PEAETN-
TIKO KAl KATAOKEUAOTIKO TOHPEA KAl OUYKEKPIMEVA and Tig
eTaipeie¢ Foundation Engineering, Inc. (‘Modern foundation
technologies’) kar GEOtest Brno, Inc. (‘The removal of rocky
environment and groundwater contamination’).O1 epyacieg
nou napoucidobnkav opadonoindnkav o TPEIG OUVEDPIEG
nou akoAolBnoav TIC €EAC VEVIKEC OeuaTIKEG €VOTNTEC:
‘Ground Investigation’ (3 epyaociec), ‘Geomechanics’ (14
epyaoisc) kal ‘Geotechnics’ (29 epyaocisg). H TeAeuTaia dia-
KpiBnNke 0O€ TEOOEPIC EMIYEPOUG OEUATIKEG EVOTNTEC:
‘Foundation Engineering’, ‘Earth Structures’, ‘Environmental
Geotechnics’, kal ‘Underground Structures’. Ta npakTika
Tou ouvedpiou ouvTaxdbnkav and Toug Véra Glisnikova kai
Jifi Bostik kal diaveundnkav oToug ouvESPOUG HE TN HOP®R
BiBAiou und Tov TiTAO ‘Geotechnical Engineering 20 - View
of Young European Geotechnical Engineers’ (ISBN: 978-80-
7204-686-7).

MNépav TwvV ouvedpi®V EYIVE €niong Eevaynon oTo XWPO Tou
MavenioTnuiou Tou Mnpvo Kal €nidei§n TNG EKTEVEDTATNG
OUANOYNG NETPWHATWY KAl OPUKTMV MOU KATEXEI TO THAMa
MOAITIKOV MNXavik®v. To ouvedpIo EKAEIOE WE EMIOKEYN OE
Napakeigevo €pyoTa&io KATaokeung odIKAG onpayyag.

'OAya Ktevidou kal AnpnATpng Kapapntpog
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NMPOZEXEIZ>
FEQTEXNIKEz
EKAHAQZEIZ

Ma TiIg NaAaIOTEPEG KATAXWPNOEIG NEPICOOTEPEG NANPOPOPI-
€C Mnopouv va avalntnBouv orta nponyoUueva TeUXn Tou
«nepI0dIKoU» KAl OTIG NApaTIBENEVEC I0TOTEAIDEG.

International Conference on Slope Thailand 2010 Geotech-
nique and Geosynthetics for Slopes, July 28-30, 2010,
Chiang Mai, Thailand www.slopeconference2010.com

ER2010 Earth Retention Conference 3, August 1 - 4 2010,
Bellevue, Washington, USA,
content.asce.org/conferences/er2010

Isap Nagoya 2010 - The 11" International Conference on
Asphalt Pavements, August 1 to 6, 2010, Nagoya, Japan,
Www.isap-nagoya2010.jp

ISRS V The 5™ International Symposium on In-Situ Rock
Stress, August 25-27, 2010 Beijing, China,
www.rockstress2010.org

Pipelines Conference 2010, August 28 - September 1, 2010,
Keystone Resort & Conference Center, Keystone, (Dillon)
Colorado,
content.asce.org/conferences/pipelines2010/call.html

14th European Conference on Earthquake Engineering,
Ohrid, FYROM, August 30 - September 3 2010,
www.14ecee.mk

Geologically Active 11th IAEG Congress, 5 - 10 September
2010, Auckland, New Zealand, www.iaeg2010.com
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Tunnels and Underground Construction India
13 - 16 September, 2010, The LaLiT, New Delhi, India
www.tunnelsindia.com

Tunnels and Underground Construction India, has
been initiated as a major platform for tunnel professionals
from all over the world to engage in a variety of discussions
focusing on overcoming the challenges of tunneling in In-
dia, specifically tunneling in difficult ground conditions, im-
plementation of modern techniques and effective project
management including planning, designing, integrating and
constructing tunnel projects in the region.

The agenda for Tunnels and Underground Construction
India has been designed by the industry with the aim of
providing insight into the many complex issues surrounding
major tunnel projects and understanding the benefits and
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challenges associated with the various different types of
technologies, machineries and contracts available.

Key topics include:

e Overcoming technical challenges by employing best prac-
tices in tunneling

e Ensuring optimum pretunneling feasibility studies

e Carrying out cost-effective geotechnical site investigation
and analysis

e Overcoming the challenges of tunneling in difficult condi-
tions

e Exploring the most suitable tunneling methods for Indian
projects

e Achieving best practice for delivering projects within time
frame and budget

e Mitigating risk through effective risk management

Through detailed presentations, unique case studies, inter-
active panel discussions and comprehensive workshops,
this event will address the critical challenges that must be
overcome if sustainable, environmentally sound and cost-
effective tunnel structures are to be delivered.

(C- 4R -0)

GBR-C 2k10 - 3rd International Symposium on Geosyn-
thetic Clay Liners, 15 - 16 September 2010, Wirzburg,
Germany, gbr-c2k10@skz.de

1%t International Conference on Information Technology in
Geo-Engineering 16-17 September 2010, Tongji Univeristy,
Shanghai geotec.tongji.edu.cn/ICITG2010

Workshop of the ISSMGE TC40 (Forensic Geotechnical En-
gineering) Failures, Disputes, Causes and Solutions in Geo-
technics, 24-25 September 2010, Budapest, Hungary
http://issmge-tc40-hungary.net/main.php
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Meeting Demands for a Changing World
Lisbon, Portugal, 27-29 September 2010
www.hydropower-dams.com

In the wake of a global financial crisis, with the additional
concerns of environmental protection and anticipated ef-
fects of climate change, and power shortages hampering
socio-economic development in some parts of the world,
hydropower development has many solutions to offer. The
hydro profession is responding to the needs of a changing




world, with innovations in planning methods, environmental
assessments, technological innovation, approaches to fi-
nancing strategies, and optimized use of existing assets.

HYDRO 2010 will review progress and achievements, as
well as needs and future challenges.

As usual, the Conference will focus strongly on the needs,
priorities and plans of the developing countries of Africa,
Asia and Latin America, and discussions will cover technical,
economic, commercial and environmental/social aspects.

HYDRO 2010 MISSION

As hydropower development begins a new wave of devel-
opment, with greater universal recognition of its multiple
benefits and its vital role in sustainable development, there
are still many parts of the world with vast hydropower po-
tential, where large proportions of the population still lack a
reliable electricity supply.

Our regional sessions in Lisbon will focus on Africa, Asia and
Latin America. There will also be a session on current
schemes in Europe, with a particular focus on repowering
schemes in Portugal. The format of 2010 will comprise not
only valuable technical presentations on a wide range of
current topics, but also high-level panel debates and inter-
active workshops. Some special topics will be:

e Lessons learned from the accident at Sayano Shushensk
in Russia, with a panel debate to follow about powerplant
safety

e A debate on various models and approaches to water
rights and hydropower concessions

e A workshop on current research on carbon emissions
from reservoirs

e A discussion on dam safety
e A workshop on flow measurement

The programme aims to address practical issues, and to
help turn positive policies into concrete actions.
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Tunnels & Tunnelling 2010 Conference, 28 September
2010, London, United Kingdom,
conference@tunnelsonline.info

IT International Congress on Dam Maintenance and Reha-
bilitation, 28th-30th September 2010, Zaragoza, Spain
www.damrehabilitationcongress2010.com

6° MaveAAfvio Zuvédplo MewTeXVIKAG Kal MewnepiBaAlovTi-
KAG Mnxavikng, 29 ZentepPpiou — 1 OkTwBpiou 2010, BoAog
http://portal.tee.gr/portal/page/portal/INTER RELATIONS/I
NT REL P/SYNEDRIA EKDHLWSEIS/2010/6thGeotechnic

International Symposium on Geomechanics and Geotech-
nics: From Micro to Macro 10 - 12 October 2010, Shanghai,
China, geotec.tongji.edu.cn/is-shanghai2010

11% International Symposium on Concrete Roads, Seville
(Spain) 13th - 15th October 2010,
www.2010pavimentosdehormigon.org

TAILINGS AND MINE WASTE ‘10, October 17-20, 2010,
Vail, Colorado, www.tailingsandminewaste.org
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Sir Alan Muir Wood Symposium, 21 October 2010, London,
United Kingdom, www.britishtunnelling.org.uk/meetings-
2010.php

ARMS - 6 ISRM International Symposium 2010 and 6%
Asian Rock Mechanics Symposium “Advances in Rock Engi-
neering”, New Delhi, India, 23 - 27 October 2010,
www.cbip.org, www.arms2010.org

2nd International Conference on Geotechnical Engineering -
ICGE 2010 Innovative Geotechnical Engineering, 25 - 27
October 2010, Hammamet, Tunisia,
www.enit.rnu.tn/fr/manifestations/icgqe2010/index.html
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Piling & Deep Foundations India 2010
25 - 27 October, 2010, Mumbai, India
www.pilingfoundationindia.com

The event will ensure best practice in design, construction
and implementation of the latest piling and deep foundation
techniques. Piling & Deep Foundations India 2010 will bring
together leading industry professionals and experts from
geotechnology, construction and academia to discuss the
latest trends and overcome challenges in piling and deep
foundations.

Benefits of attending:

o Networking with premier institutions, academic re-
searchers, leading design firms and industry specialists

e Showcasing latest economical techniques and meth-
odolgies

e Driving innovation in geotechnical design

e Assessing and improving health and safety in deep
foundations

e Outlining new desigh methods
e Exploring the future of piling

(C- 4R -0)

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

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

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

(C- 4R -0)




BANGLADESH GEOTECHNICAL CONFERENCE 2010
Natural Hazards and Countermeasures
in Geotechnical Engineering
4-5 November, 2010, Dhaka, Bangladesh

Conference Themes

Scouring

Landslide

Embankment and Dam
Problematic soils

River/Bank erosion
Geo-Environmental problems
Earthquake and Liquefaction
Landfill

Ground improvement
Earthen structures

Contact

Prof. Sarwar J.M. Yasin

Honorary General Secretary, BSGE

Organizing Secretary

Bangladesh Geotechnical Conference 2010

Address: Dept. of Civil Engg., BUET, Dhaka 1000

Fax.: 880-2-9665639

e-mail: bsge.hgs@gmail.com, Bgc2010dhaka@gmail.com
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ICSE-5 5™ International Conference on Scour and Erosion,

7 - 10 November 2010, San Francisco, USA, www.icse-

5.org

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

ICSE-5 5™ International Conference on Scour and Erosion,

8 - 10 November 2010, San Fransisco, USA, www.icse-

5.org

6ICEG 2010 - Sixth International Congress on Environ-
mental Geotechnics, November 8 - 12, 2010, New Delhi,
India www.6iceg.org
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Tunnel Design & Construction Northeast Asia
24 & 25 November, 2010, Hong Kong
www.tunneldesignconstruction.com

Tunnel Design & Construction Northeast Asia is a compre-
hensive event on trends and technologies for the cost effec-
tive tunnel design, construction and maintenance for tun-
nels.

The event will cover design codes for tunnels, various con-
struction methods employed, cost benefit analysis, recent
advancements in M&E, fire/safety/evacuation procedures,
ventilation/pollution control and trends in geotechnical in-
vestigations for subsurface infrastructure construction.

Tunnel Design & Construction Northeast Asia will cover cur-
rent projects under planning/design/construction in: P R
China, Hong Kong, S. Korea, Taiwan, Vietham and Japan.

Tunnels are now an integral part of Asian transportation
scene, environment concerns and urban utility needs.

Developing sustainable tunnel infrastructure is the theme of
this two day conference, Tunnel Design & Construction
Asia. By outlining various new technologies and trends in
TBM bored tunnels, NATM tunnels, cut & cover tunnels and
immersed tube tunnels at a single sitting, the conference
presents a unique opportunity for any tunnel engineering
stakeholder in Asia.

Major tunnel engineering concerns such as:

e optimising tunnel design and construction processes

e implementing proper geotechnical investigation methods
e integrating higher safety and ventilation standards and

e improving the service life cycle of tunnel

are addressed by the 20 experts speaking at the confer-
ence, who through their path breaking design and construc-
tion best practices, have revolutionised tunnel projects
around the world!

More importantly, case studies on 84+ ongoing projects cov-
ering the above concerns are being presented for the first
time in Tunnel Design & Construction Asia!

Learn from the experts, interact and network with the in-
dustry leaders and incorporate the collective tunnel engi-
neering expertise gathered - into your tunnel projects,
making them sustainable, safer and last longer!

Key Topics of Discussion at Tunnel Design & Construction
Asia Include:

Tunnel Design & Construction Asia will provide you with
a fuller understanding and dissemination of best practices
in sustainable design and construction of subsurface infra-
structure. It will aid Asian asset owners and EPC/AEC
stakeholders with:

NATM and bored tunnelling

e Immersed tube tunnelling

Cut & Cover tunnelling Hydraulic design for wastewater
tunnels

e Tunnel durability design
e Fire, evacuation and ventilation design and construction
For more information, please call (65) 6722 9388, email

enguiry@igpc.com.sg or visit
www.tunneldesignconstruction.com
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Geotechnical and Transportation Engineering, GEOTROPIKA
2010 “Sustainability in Geotechnical and Transportation
Engineering”, 1-3 December 2010, Sutera Barbour, Sabah,
Malaysia seminar.spaceutm.edu.my/geotropika2010

VII Congresso Suramericano de Mecanica de Rocas - ISRM
South American Regional Symposium 2010, 2 - 4 Decem-
ber 2010, Lima, Peru, eventos@iimp.org,
asamaniego@svs.com.pe
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Italian Geotechnical Journal - Special Issue on Seismic geo-
technical design and retrofitting, agiroma.rig@iol.it

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

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

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

Geo-Frontiers 2011 - Advances in Geotechnical Engineering,
13-16 March, Dallas, Texas, USA, www.geofrontiersil.com

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

7™ International Symposium on "Geotechnical Aspects of
Underground Construction in Soft Ground", 16-18 May
2011, Roma, Italy, www.tc28-roma.org

GEDMAR2011 Geotechnical and Highway Engineering -
Practical Applications — Challenges and Opportunities at the
Future 3™ International Conference on Geotechnical Engi-
neering for Disaster Mitigation and Rehabilitation 2011
combined with 5th International Conference on Geotechni-
cal and Highway Engineering 18 - 20 May 2011, Semarang,
Central Java, Indonesia, reliabil-
ity.geoengineer.org/GEDMAR2011

WTC2011 Helsinki, AITES-ITA 2011 World Tunnel Congress
and 37th General Assembly, 21-25 May 2011, Helsinki,
Finland, www.ril.fi/web/index.php?id=641

XIV Asian Regional Conference Soil Mechanics and Geo-
technical Engineering, Hong Kong, China, 23 - 28 May 2011
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Dams and Reservoirs under
Changing Challenges
June 1 - 2, 2011, Lucerne, Switzerland

The Swiss Committee on Dams is pleased to invite profes-
sionals and researchers in the field of dam design and con-
struction as well as dam owners to the International Sym-
posium «Dams and Reservoirs under Changing Chal-
lenges». The symposium will be held during the 79th An-
nual Meeting of ICOLD from May 29 to June 3, 2011 in Lu-
cerne, Switzerland.

The Symposium will serve as a perfect venue for practitio-
ners, engineers, researchers, scientists, managers and de-
cision makers from all over the world to exchange ideas
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about the latest developments dealing with dams and res-
ervoirs under changing environmental and socioeconomic
conditions.

With a surface area of approx. 40 000 km2 and 205 large
dams in operation, Switzerland is the country with the
highest density of dams in the world. 48 dams exceed 60 m
in height, and 25 are more than 100 m high. With a height
of 285 m, the almost 50 years old Grande Dixence dam is
still the highest concrete dam in the world. All dams are
well integrated in the environment and contribute to the
economic prosperity of the country.

Beside international best practice the participants will not
only learn from this Swiss dam knowledge and competence
during the Symposium on June 1, but will also have the
occasion to visit existing dams and several hydropower
projects under construction during a technical tour on June
2.

Symposium Themes

The changing challenges for dams and reservoirs in this
century will be discussed under the following topics:

A. Long-term behavior of dams

¢ Maintenance and surveillance

* Safety concepts

e Emergency action plans

o Alkali aggregate reaction (AAR) of dam concrete
e Rehabilitation and uprating

B. Dams and climate change

e Long-term operation of dams

e Sedimentation of reservoirs

e Water resources management of reservoirs
* Flood passage and management

e Water transfer over long distances

e Water supply and irrigation

e Energy production

C. Dams and natural hazards

e Earthquakes

¢ Floods and related release structures

e Landslides and avalanches into reservoirs
e Extreme climate conditions

D. Dams in a sound environment

e Tourism and recreation

e Contribution to renewable energy production
¢ Ecological mitigation measures

¢ Navigation

e Irrigation and food production

The above list is not exhaustive and other themes related
to these topics are welcome to the Symposium.

Organization Contact

Swiss Committee on Dams

c/o Laboratory of Hydraulic Constructions (LCH)
Ecole Polytechnique Fédérale de Lausanne (EPFL)
Station 18

CH-1015 Lausanne, Switzerland

Tel : +41 (0)21 693 23 85

Fax : +41 (0)21 693 22 64

e-mail : swissdams@stucky.ch

www.swissdams.ch
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XV African Regional Conference on Soil Mechanics and Geo-
technical Engineering Maputo, Mozambique, 13 - 16 June
2011.

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

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

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

www.athens2011lecsmge.org

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

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

Tirana, Albania

A lot of landslides are activated in the last years, in the
Balkan Region and the near countries. This landslides, had
great consequences in economic fields, infrastructure, peo-
ple’s life and in the environment. The objective of this sym-
posium is the exchange of our experience regarding the list
of topics, learning from each other and make possible that
we could find more effective ways regarding the prevention
of the problem and finding engineering solution, or by other
means to stabilize landslides and to protect the environ-
ment.

Symposium topics:

Geological and environmental issues
Field and laboratory investigations
Landslide modelling

Analyzing landslide causes
Landslides and Infrastructure
Landslide and Landscape Architecture
Seismic influence in landslides
Erosion influence

Engineering precautions

Case Studies
Academics-practitioner coordination

Event Contacts:

Eng. Fatos CENALIA, fatos.cenalia@gmail.com

Eng. Erion BUKACI, erjon.bukaci@gmail.com

Mailing Address : Rruga Naim Frasheri
Nr. 36, Tirane, Albania
Tel. +355 4 222 4970
Fax +355 4 225 7707
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Beijing 2011, 12" International Congress on Rock Mechan-
ics, 16 - 21 October 2011, Beijing, China,
www.isrm2011.com

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

Grouting and
Deep Mixing

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

This conference, organized by the International Conference
Organization for Grouting, Inc. (ICOG) and the Deep Foun-
dations Institute, will update the state-of-practice and
state-of-the-art in grouting technology, continuing the se-
ries of successful grouting conferences initiated in 1982 and
its ten-year updates in 1992 and 2003. The proceedings of
this conference will follow the precedent of prior conference
proceedings that have become staples on the bookshelves
of grouting practitioners, designers and researchers world-
wide.

An outline of topics is included below. Related topics for soil
and rock grouting will also be considered.

Proposed Session Topics:

e Sustainability in Grouts and Grouting Applications
¢ New and Emerging Technologies in Grouting

e Properties of Grout Materials:

Calcium Aluminate
Portland cement

Silicate Cements

Slag cements

Sodium Silicate

Colloidal Silica

Hot Melts

Silica Fume

Foams Microfine cements
Polyurethanes Low mobility grouts
Acrylates Admixtures
Ultrafines

New Grouting Materials

e Verification of Grouting and Deep Mixing:

Geophysical Methods of Verification
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Demonstration Sites - summary and findings

Innovations and Developments in Verification Techniques
Equipment

Drilling for Grouting and Ground Treatment

e Properties of Grouted Materials:

Chemically Grouted Soils and Rock

Compaction Grouted Soils

Soil-cement/soilcrete - jet grouted and deep mixed soils
Strength and Permeability of Grouted Rock

Strength and Permeability of Grouted Soil

e Grouting and Deep Mixing for Seismic Retrofit and Reme-
diation

e Design methods and models for grouting
e Design methods and models for deep mixing

e Case Studies in Applications of Grouting and Deep Mix-
ing:

Dams

Grouting of major civil structures

Mines

Environmental applications

Sealing pipes

Grouting for deep foundations

Tunnels

Grouting for tiebacks

Containment

Grouting for micropiles

Grouting in Rock

Temporary and permanent earth support
Karst mitigation

Hydraulic barriers

Ground treatment (permeability reduction, settlement
control, seismic retrofit, structural support)

e Innovations and Developments in Ground Treatment
Technology

Deep Mixing

Compensation Grouting

Jet Grouting

Pumping and injection equipment and methods
Permeation Grouting

Automated monitoring and control

Compaction Grouting

e Pipeline Grouting

Internal pipeline repair
Pipeline stabilization

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

email: staff@dfi.org

(C- 4R -0)

ITA-AITES WTC 2012
“Tunnelling and Underground Space for a
global Society”

Bangkok, Thailand, 18 to 23 May, 2012
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EUROCK 2012 - ISRM European Regional Symposium -
Rock Engineering and Technology, 27 - 30 May 2012,
Stockholm, Sweden, eva.friedman@svebefo.se

12th Baltic Sea Geotechnical Conference, 31 May - 02 June
2012, Rostock, Germany

11th Australia - New Zealand Conference on Geomechan-
ics, Melbourne, Australia, 15-18 July 2012

EUROGEOS - 5th European Geosynthetics Conference, 16 -
19 September 2012, Valencia, Spain, www.eurogeo5.0org

GEOSYNTHETICS ASIA 2012 (GA2012) 5th Asian Regional
Conference on Geosynthetics, Bangkok, Thailand, 10 -14
December 2012, www.set.ait.ac.th/acsig/igs-thailand
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ITA-AITES WTC 2013
“Underground - the way to the future”
Geneva, Switzerland, 10 to 17 May 2013
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First International Congress FedIGS
12 - 15 November 2012, Hong Kong - China
www.fedigs.org/HongKong2012

The first International Congress of FedIGS in Hong Kong -
China June 2012 in this respect will be a milestone. The
conference aims at bringing together for the first time the
Geo-engineering linked industry and its academics’ support
through the learned Societies and the Joint Technical Com-
mittees to set up plenary discussion sessions on geo-
engineering risk management, near- and offshore engineer-
ing issues, underground spaces and transportation systems,
geo-engineering earthquake issues, geo-environmental
discussion topics, dams and levees engineering, natural and
engineering slopes etc.... It's my great pleasure as FedIGS
President to cordially invite you to attend this starting key
event of FedIGS, so well developed by the organising com-
mittee and conference advisory committee of this important
region in China
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Themes and sub-themes

. Underground spaces and transportation systems
. Ground improvement and ground reinforcement
. Geo-engineering and earthquakes

. Geo-engineering and the environment
Geo-engineering education

. Natural and excavated slopes

. Near shore geo-engineering issues

. Risk(geo-engineering) management

ONOUAWN
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Prof. Ralph Peck's Legacy Website
http://www.geoengineer.or

Geoengineer.org is pleased to announce the launch of
"Professor Ralph Peck's Legacy Website". The Website has
been developed to celebrate the life and legacy of one of
the Heroes of the geotechnical engineering field and honor
a distinguished geotechnical
engineer for his dedication
and contributions to the so-
ciety as a teacher, author,
and engineer. The Website
includes a lot of resources
such as biographical data,
quotes, photos, powerpoints,
and even videos of lectures
by Professor Peck.

The Shamsher Prakash
Foundation has generously
sponsored this activity. The
website has been developed
in collaboration with Mrs.
Nancy Peck-Young, Prof.
Peck's daughter and was supervised by an international
Advisory Committee of distinguished members of our com-
munity that had the luxury of knowing Prof. Peck and con-
sists of Prof. Dobry, Prof. Cording, Prof. Prakash and Dr.
Lacasse. The content of the website is divided in three
parts: "About his life", "Publications" and "Resources". Read
below for more information.

We hope that this resource will be a source of inspiration
for the future generations of geotechnical engineers. We
also encourage you to provide us with any additional re-
sources/content and we will be glad to include it in the
website's content.

On behalf of Geoengineer.org

Dimitrios Zekkos, Ph.D., P.E.

Managing Director of Geoengineer.org

Assistant Professor, Geotechnical Group.
Department of Civil and Environmental Engineering
The University of Michigan, Ann Arbor
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In-Mo Lee becomes new ITA president

Professor In-Mo Lee has been voted President of the
International Tunnelling Association. The Korean saw off
French candidate Yann Leblais and Norwegian Professor
Eivind Grov in the second round of voting after not gaining
a majority in the first. The election was held in Vancouver
at the ITA General Assembly.

The Korean School of Civil, Environmental and Architectural
Engineering in Seoul professor will take over from the UK's
Martin Knights, who is stepping down after three years in
the position.

Message from In-Mo Lee
Dear ITA Colleagues

This is In-Mo Lee from Korea. I
was elected to be the President of
ITA for the coming three vyears’
term in the Vancouver General
Assembly. I am the first Asian to
become the ITA president in 36 years’ ITA history.

Let me introduce myself to you. I was born in 1954 and
grown up at the countryside of the Korean peninsula until I
went to Seoul for my undergraduate studies. I received a
B.S. degree in Seoul, and M.S. and Ph.D. degrees in the
United States. Talking about family, Yun-Shik is my wife,
and we have one son, Yohan.

During my campaign for the presidential election, I always
insisted that it is really important for ITA to be functioning
in harmony. As the newly elected president, I will try my
best to lead the ITA in harmony, well-balanced harmony.
My role as the ITA president is the “pipeline”: the pipeline
connecting the western with the eastern; the pipeline con-
necting active member nations with emerging member na-
tions; and the pipeline connecting experienced tunnel engi-
neers with young engineers.

Thank you very much for your support and good luck to
each and every member nation.

In-Mo Lee
President of ITA 2010-2013

(C- 4R -0)

INTERNATIONAL GEOSYNTHETICS SOCIETY
At the recent 9" International Conference on Geosynthetics

(9™ ICG) held in Guaruja Brazil the IGS Council marked the
beginning of a new Council term. At the General Assembly
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the officers and council members elected to serve for the
2010-2014 term were announced and officially took office.
The elected officers are: Dr. Jorge G. Zornberg -
President, Dr. Russell Jones - Vice President and Prof.
Fumio Tatsuoka Immediate Past President. As per the
IGS by-laws the new council elected a Treasurer and
Secretary from amongst the council membership. John
Cowland, the incumbent Treasurer was reappointed by the
council to serve as the IGS Treasurer. Elizabeth Peggs, a
6 year member of the Council was appointed to the position
of IGS Secretary. In addition to these appointments the IGS
Council co-opted members in order to better represent the
diversity of the IGS membership within the council.
Gerhard Brdu continues as the Editor of IGS News and in
that position has a permanent invitation to participate in
council meetings. The resulting IGS Council Roster is as
follows:

J.G. Zornberg (U.S.A.) President

Immediate Past-
President

Vice President

F. Tatsuoka (Japan)

R. Jones (U.K.)

J. Cowland (Hong
Kong)

E. Peggs (U.S.A.)

. Brau (Germany)
Abad (Spain)
Allen (U.S.A.)

Treasurer
Secretary

IGS News Editor
Council Member

Council Member

Bergado (Thailand)
Blond (Canada)
Bouazza (Australia)
Dixon (U.K)

Fantini (Italy)

Jeon (Korea)
Kuwano (Japan)
Legg (South Africa)
Otani (Japan)
Pimentel (Brazil)
Rajagopal (India)
Sadlier (Australia)
Tang (China)

Council Member
Council Member
Council Member
Council Member
Council Member
Council Member
Council Member
Council Member
Council Member
Council Member
Council Member
Council Member

Council Member

Touze-Foltz (France) Council Member

Vivar (Peru) Council Member

Yoo (Korea) Council Member

TOOEZXIIALSEIDEIDZIMOOTE

Ziegler (Germany) Council Member

The International Geosynthetics Society (IGS) has launched
a new and much-improved web site! As a privilege of IGS
Membership, the web site includesa number of fea-
tures that are only accessible to you--as an IGS Member--
when you log in. Also, the new site has enhanced content,
including a photo gallery, news and even a translation func-
tion (for non-technical text).

IGS members have exclusive access to items such as: the
membership directory, IGS Journals, training lectures, and
much more. In fact, when logged in, you may enjoy direct
access to the IGS Journal "Geosynthetics Interna-
tional." IGS Members will no longer need to log-in on the
Journal’s web page if they access the journal via IGS site.
You may also gain access to Geotextiles & Geomem-
branes via the IGS web site; however, you will still need
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the required log-in information from the publisher. We are
working with the publisher to provide automatic log-in to
G&G in the future.

International Geosynthetics Society
226 Sitton Road, Easley, SC
29642-8393 USA

Phone: 1 864-855-0504

Fax: 1 864-859-1698
www.geosyntheticssociety.org
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FedIGS developments

As many of you will know, a Federation of International
Geo-engineering Societies (FedIGS) was established re-
cently, the three constituent Societies being the ISRM, the
International Society for Soil Mechanics and Geotechnical
Engineering (ISSMGE), and the International Association for
Engineering Geology and the Environment (IAEG). The in-
tention of FedIGS is to enhance communication between
the three Societies in areas of mutual interest. However,
the configuration and style of the originally formed FedIGS
turned out to be inherently cumbersome and functionally
inflexible.

Accordingly, the three current Society Presidents, John
Hudson of the ISRM, Jean-Louis Briaud of the ISSMGE, and
Fred Baynes of the IAEG made a series of agreed recom-
mendations for re-configuring FedIGS to a leaner more ef-
fective Federation. These included the elimination of fees, a
reduction in the number of Joint Technical Committees
(JTCs), and a reduction in Liaison Committee members.
These recommendations were adopted by the FedIGS Board
at a meeting in London, UK, on 28 May 2010. The intention
is that, while retaining the basic thrust of FedIGS in en-
hancing communication between the constituent Societies,
it will now be a sleeker and more informal organisation.

To take us forward with this new FedIGS configuration, I
am pleased to report that our previous ISRM President,
Nielen van der Merwe, is now the Chairman of FedIGS. He
has invaluable related experience, both with the ISRM and
with the development of FedIGS. Thus, I am now confident,
given the FedIGS reconfiguration, that the ISRM member-
ship of FedIGS is indeed ‘a good thing’ and will enable us to
follow up any required inter-Societal initiatives rapidly and
effectively.

John A Hudson
ISRM President




ENAIAGEPONTA
FEQTEXNIKA NEA

Pacifica orders evacuation of apartments on
crumbling cliff

Pacifica officials have ordered the remaining tenants of an
apartment building that sits on the edge of a crumbling cliff
to evacuate because of safety concerns.

Residents at 320 Esplanade Ave. in Pacifica, Calif., were
told to evacuate their apartments by Sunday night, photo-
graphed Friday, April 30, 2010. A massive piece of concrete

restraining wall has broken loose from below the cliff side

apartment complex forcing the new evacuation order and

putting the structure in danger. The erosion of the cliffs

began in December and has forced dozens of residents to
find a new place to live. (John Green/Staff)

Pacifica building official Doug Rider said that based on engi-
neering analyses reviewed this week, residents' safety
could not be guaranteed in the event of a major earth-
quake.

Six units at that apartment house were already red-tagged
in January when a massive hunk of the cliff tumbled into
the Pacific Ocean. Residents who lived next door at 330
Esplanade Ave. were also ordered out of their homes in
December when officials decided too much of the bluff was
gone for that building to be safe.
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The project to build a retaining wall behind 320 and 330
Esplanade is on hold. Disagreements over a long-term
strategy to deal with the bluff erosion and difficulty coming
up with the millions of dollars to pay for the work mean any
kind of a fix could be far off.

There also is the possibility of a legal action hanging in the
air. A source with extensive knowledge of the situation but
who requested anonymity said one or more of the owners
may file a lawsuit against Pacifica for its handling of the
situation. The lawsuit would allege that the city didn't take
proper remediation steps against erosion and had given the
original approval to build the structure on a sandy bluff, the
source said. It could be filed in the coming weeks.

(Joshua Melvin, San Mateo County Times, 01.05.2010)

(C- 4R -0)

Rock fall protection in Gibraltar

In Gibraltar, where the entire population lives on or close to
the huge limestone rock that gives the nation its name, the
issue of rock fall protection is taken very seriously.

Here, a scheme to install a network of rock fall catchment
fences has just been completed, which will allow the re-
opening of a critically important road at the south-eastern
end of the Rock, which was closed following a significant
rock fall occurrence in 2002.

Dave Crowther technical manager for rock fall protection
specialists, Maccaferri explains.

The potential dangers of rock fall in this and other areas of
the Rock were already known and the Gibraltar government
had previously commissioned consultants Golder Associates
to advise them on rock fall protection.




The rock fall protection system comprises a network of con-
tinuous, high-strength steel wire, ring-panels suspended at
10m intervals from 5m high steel posts. The fence posts
are positioned down-slope with steel cables fixed to back-
stay anchors, securely fixed in a reversed v-formation, up-
slope of the fence run.

Consequently, Golder Associates proposed a combination of
mitigation measures to provide protection for the 500m
long stretch of road leading up to the Dudley Ward Tunnel
entrance, site of the previous rock fall incident. These in-
cluded an extended rock fall canopy over the tunnel en-
trance, passive rock fall catch ditches cut into the lower
slope immediately above the road, and a network of high
resistance catch fences.

The catch fence scheme, valued at some £1 million (E1l.1
million) was undertaken by contractor CAN Geotechnical.
Three fences were installed; firstly a 200m long section
split into three lengths, plus a second 70m long and a third
90m long run.

The element design and supply of the catch fences was put
to Oxford, UK-based rock fall protection specialists Maccaf-
erri, who proposed a network of the company’s 5m high,
CTR 30-04-A Barriers, capable of withstanding 3,000kJ]
(kilojoules) impacts. This is one of the company’s highest
capacity barriers, the highest being capable of containing
impacts of up to 5,000k}, the equivalent of stopping a
16.5tonne truck travelling at over 90km/hour.

Catch fence design is now a sophisticated, high-tech proc-
ess with the development of ever-more efficient systems,
capable of absorbing huge amounts of kinetic energy
caused by falling debris, [measured in kilojoules/kJ]. Much
of the development work is European lead and has resulted
in the adoption of a new European testing methodology,
ETAG 027 (the European Technical Approval Guideline 027),
which sets out the minimum standards for the manufacture,
performance and testing of rock fall protection barrier sys-
tems used throughout the EU. It also forms the basis of the
CE approval process so only rock fall protection systems
which pass ETAG 27 can gain CE approval. Compliance will
become a legal requirement across Europe.

The Maccaferri system, which is ETAG 027 compliant, com-
prises a network of continuous, high-strength steel wire,
ring panels suspended at 10m intervals from 5m high steel
posts. The posts are an integral part of the system but also
act as independent components so if one is struck and
damaged, adjacent posts accommodate the additional load-
ings.

The fence panels are positioned down-slope with steel ca-
bles fixed to back-stay anchors, securely fixed in a reversed
v-formation, up-slope of the fence run. The 5m high fence
posts are fixed to articulating brackets which are attached
to substantial concrete head-blocks.

During an impact, the system ensures that the energy of
the falling rock is dissipated and the rock is prevented from
moving any further down the slope. Impact forces are
shared among spans so that the stresses on the individual
system components are minimised.

Energy dissipaters fitted to the post heads, help absorb
impact shock loads. These dissipaters work by absorbing
the applied energy by deformation and not by friction.
The catch fence components were supplied to site in pre-
fabricated kits These kits come with the majority of connec-
tions, cables and related components factory-fitted to
minimise installation variations.

(World Highways, 6 May 2010)
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Using sonic methods to drill in an embankment
dam

During installation of a double-line grout curtain at Wolf
Creek Dam, the U.S. Army Corps of Engineers used sonic
drilling to install the holes through the embankment. This
method of drilling provides several benefits over drilling
using fluids, says Michael F. Zoccola, chief of the civil de-
sign branch of the Corps.

Sonic drilling involves the use of high-frequency resonant
vibration to advance a core barrel into a structure, Zoccola
explains. The drill loosens soil and allows the core barrel to
advance. Personnel can then install an outer casing and
remove the core barrel.

Zoccola says the Corps chose sonic drilling for several rea-
sons. First, it poses the least risk to embankments because
it does not use water or air, which have the potential to
hydrofracture the embankment. Second, it allows collection
of continuous soil samples while drilling, which can be used
to identify subsurface conditions. Third, sonic drilling can be
accomplished relatively quickly, reducing time in the field.

Wolf Creek Dam, on the Cumberland River in Kentucky,
impounds water for a 270-MW powerhouse. The dam, a
combination of rolled earthfill and concrete gravity con-
struction, was completed in 1952. The dam is 5,736 feet
long, and the distance from the crest to the foundation is as
much as 250 feet.

Over the years, the dam has experienced problems, such as
sinkholes in the downstream face of the dam, due to ero-
sion and piping of material through the karst limestone
foundation. To remedy the situation, the Corps is building a
permanent cutoff wall that extends through the embank-
ment and up to 100 feet into the limestone foundation,
Zoccola says. To support this effort, the Corps installed a
double-line grout curtain in the bedrock foundation across
the entire length of the dam. This grouting program filled
any voids that would pose problems during installation of
the wall and provided a method to investigate conditions in
the dam, which is aiding in design of the wall.

Work performed to install the grout curtain consisted of:

- Sonic drilling through the embankment dam and natural
alluvial material, to allow for installation of casings into
bedrock;

- Collection of continuous core samples during drilling;
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- Drilling through the casings into the underlying bedrock,
using water hammer-type rigs; and

- Remedial grouting of the bedrock foundation.

Boart Longyear Environment & Infrastructure of South Jor-
dan, Utah, performed the sonic drilling work at Wolf Creek
Dam as subcontractor to Advanced Construction Techniques
Ltd. of Kettleby, Ontario. Advanced Construction Tech-
niques is building the grout curtain under a $50.9 million
contract.

Treviicos Soletanche JV of Boston is installing the cutoff
wall under a $341.4 million contract. Work on the wall be-
gan in the fall of 2008.

(HydroWorld Weekly, May 25, 2010)
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Terrifying Sinkhole Opens in Guatemala, Swal-
lows Three-Story Building

P g

Huge Sinkhgle This 200-foot-deep sinkhole opened Sunday
in Guatemala City, Guatemala. It swallowed a three-story
building and at least one person is missing.

The Guatemalan government posted this picture Monday
(0.0. 31.05.2010) of a massive 200-foot-deep sinkhole in
the capital of Guatemala City, which opened after a week-
end of heavy rain from tropical storm Agatha.

A three-story building and at least one man were swallowed
by its gaping maw, which officials estimate to be 100 feet in
diameter.

Sinkholes are pretty common in Guatemala, Florida and
other spots; just last month, a farmhouse with four people
inside collapsed into a sinkhole in St. Jude, Quebec.

Sinkholes form in places where the underlying ground layer
consists of limestone, salt beds or other soluble rock, which
dissolves in water. Groundwater coursing beneath the sur-
face eats away at the rock, slowly eroding and destabilizing
it. Often, new underground caves are created, which then
collapse in catastrophic scenes like this one.

Unfortunately, not much can be done to prevent the phe-
nomenon -- other than hope you don't get swallowed.

(Rebecca Boyle, Popular Science, June 1, 2010 oTto ASCE
SmartBrief, June 1, 2010)

TA NEA THZ EEEEI'M — Ap. 30 — IOYNIOZ 2010

The second massive sinkhole to appear in Guatemala City
in four years may also have been caused by a combination
of geological anomalies and problems with water utility
pipes.

Soil mechanics experts told NCE that similarities between
the 30m deep and 20m wide sinkhole that opened up last
week and a deeper version that swallowed up houses in
2007, cannot be ignored.

Engineers are now convinced that the 2007 collapse was
prompted by failures in the city sewer system.

The latest chasm appeared after a tropical storm, swallow-
ing several buildings, although there have been no reported
fatalities.

The unusual event echoes a similar incident just over three
years ago in the same city when a 100m deep sinkhole
pulled several houses and a truck into the ground (NCE 8
March 2007).

University of Leeds engineering geology course director Bill
Murphy - who has worked in Central America - said that
atypical geology, such as the presence of volcanic rock, was
a likely factor in the appearance of sinkholes
in the area.

“Sinkholes are normally formed in soluble ground such as
chalk, limestone or gypsum,” he said. “Soluble ground is
then eaten by water creating a cavern that then migrates to
the surface until there isn't enough strength left to support
the land.

“In Guatemala City, it is likely the cause is due to the
ground in the area being dominated by volcanic rock rather
than a tectonic or other geological fault.”




British Geological Survey expert Tony Cooper said that it
was “very likely” the same factors were involved in both
incidents, which comprised geological anomalies coupled
with problem water systems.

Cooper said that much could be learned about from a 2008
report into the 2007 sinkhole by geological specialist Tony
Waltham.

That report echoed other engineers who at the time said
that the incident emulated karstic formations seen
elsewhere that were prompted by human activity.

“With few exceptions, the ground collapses that constitute
the karst geohazard in engineering activity in limestone
terrains are induced by human activity,” says Waltham’s
report.

“Subsidence sinkholes, formed entirely within the soil
profile, constitute the most widespread karst geohazard,
but are largely induced by engineered works, either directly
or accidentally.”

Cooper added that there was no doubt that a broken
drainage system had a large part to play in the sinkhole of
2007. “There was a major sewer failure after a period of
heavy rain and residents had heard noises from the pipes
for months beforehand,” he said. At the time, Guatemala
City mayor Alvaro Arzu blamed only a saturated sewer
main.

Cooper said the latest sinkhole was a "“man-induced
removal of material” meaning the cause was “largely
unnatural” because of the effect of men placing drains
above the ground over many years.”

(Natalie Hardwick, New Civil Engineer, 9 June, 2010)
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Buildings along Second Ave. subway crumbling
At least 60 structures need work so they do not
become a danger to the public, the MTA says.

Scores of buildings along Second Avenue are crumbling into
disrepair as construction begins on a new subway line.

The Metropolitan Transportation Authority is working to
shore up two buildings near a new 96th Street station that
are leaning as far as 18 inches off their center. Workers
have installed internal tension wires and external trusses to
keep the buildings at 1766-1768 and 1873 Second Ave.
from toppling over.
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Elsewhere along Second Avenue, workers are setting up
scaffolding to protect passersby from falling bricks and
keystones.

All told, at least 60 buildings along Second Avenue need
repair or construction work to keep them from becoming a
danger to the public. The MTA is evaluating more than 100
other sites between 96th and 63rd streets to determine
whether they will need to be repaired. The city's
Department of Buildings is overseeing the repair work.

So far the bill for repairs is between $6 million and $8
million. Authorities said the damage to the buildings was
not caused by the massive construction project but noted
that the buildings needed to be repaired in order for work
on the new subway line to continue. Michael Horodniceanu,
the president of MTA Capital Construction, said it was
cheaper for the MTA to fix the buildings than to wait until
the buildings' owners remedied the safety hazards.

“These problems should have been addressed long ago,” he
said. But, he said, "We do not have the luxury of waiting
around until the buildings are fixed by the owner.”

By the end of June, the MTA says it plans to temporarily
relocate residents from 28 apartments while repairs are
underway. The relocation will last about a month.

MTA authorities said the cost and effort to bring the
buildings up to code is not delaying the first phase the
Second Avenue subway's construction. The $4.45 billion
first phase of the project is expected to be complete by
2016.

The first phase will be an extension of the Q line from the
west side to Second Avenue at 63rd Street and northward
to 103rd Street. Passengers will be able to transfer at 63rd
Street and Lexington Avenue for service to Queens. New
stations will be constructed along Second Avenue at 72nd,
86th and 96th streets.

(Crain's New York Business, June 21 oto ASCS SmartBrief,
22.06.2010)
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Rush is on for desert solar project

Developers eager for federal funding, but lizard
is an issue

A proposal to cover 10 square miles of federally owned de-
sert with mirrored dishes to make electricity for San Diego
is in a race against time and a lizard.

Tessera Solar and Stirling Energy Systems plan to build
30,000 dishes, each outfitted with an engine driven by the
expansion of sun-heated hydrogen, to make 750 mega-
watts of electricity.

That’s more output than from the typical new natural-gas
power plant. San Diego Gas & Electric Co. is counting on
the project for a big chunk of the renewable power that
state law requires it to supply to its customers. The utility
also says the project shows the need for the proposed Sun-
rise Powerlink transmission line. ...

. For that, they’ll have to get go-aheads from the U.S.
Bureau of Land Management and the California Energy
Commission. Both agencies are hearing from critics who say
the project will destroy irreplaceable desert habitat — that
would affect the flat-tailed horned lizard — and uses un-
proven technology.

“This is public land being given to a private company for an
experimental process,” said Donna Tisdale, a backcountry
activist opposed to the project. ...

... Critics are also concerned that the project will destroy
land on which the flat-tailed horned lizard lives.

The flat-tailed horned lizard and the proposed solar dishes.

The lizard is being considered for federal protection as an
endangered species. About 2,000 to 5,000 of the lizards
live in the 6,500 acres of creosote-studded hills and washes
95 miles east of San Diego slated for the project.

The decision on whether to list them as endangered won't
come until after September.

“This is exactly the wrong time to be doing this,” said Terry
Weiner, of the Desert Protective Council, an environmental

group.

Tessera Solar plans to buy lizard habitat to make up for
what it destroys and to move lizards that are in the way of
the solar dishes, Gallagher said.

“The lizard is not going to prevent this project from open-
ing,” he said.

But maybe the lawyers will, said Kieran Suckling, head of
the Center for Biological Diversity, which often sues gov-
ernment agencies over the Endangered Species Act.

“These projects are at high risk of getting caught up in liti-
gation,” he said. ...

... Environmental reviews are being rushed because of the
arbitrary stimulus deadline, he said. Congress could change
that to allow more time to make sure habitat is protected.

(Onell R. Soto, San Diego Union-Tribune, May 26, from
ASCE SmartBrief on Sustainability, May 26, 2010)

3 O

Levee repair plan under fire from environmen-
talists - Use of coal ash being questioned

Environmental groups are already lining up to protest U.S.
Army Corps of Engineers plans to use coal ash to fortify
flood-protection levees on both sides of the Mississippi
River between Alton and Gale, located in Illinois' southern

tip.

Coal ash -- also known as fly ash -- is the residue from coal
combustion at power plants. It contains many types of tox-
ins such as arsenic and mercury, and it has been closely
linked to cancer, according to a wide range of studies.

Coal ash is highly unstable and degrades in the presence of
water, making it a bad choice for levee construction, ac-
cording to Kathy Andria, president of the American Bottoms
Conservancy.

When Andria first heard of the corps' plans to rebuild levees
with coal ash, "My initial impression was, 'This is really
crazy," she said. "Why would they do that? I don't think
they thought it through."

The corps, however, takes a different view regarding coal
ash. In a recent environmental assessment, the corps un-
derscored its many safe and beneficial uses, including a
long track record in road construction and cement manufac-
ture.

Both sides of the controversy will be aired when the corps
holds a public hearing on the issue at 10 a.m. July 15 at the
Robert Young Building in downtown St. Louis.
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During the forum, the corps will discuss its plans to inject a
lime-fly ash slurry into the levees to prevent the "slumps"
and "slides" that tear down levee embankments, said Alan
Dooley, a spokesman for the corps' district office in St.
Louis.

"They've been doing this stuff for years to stabilize highly
plastic clay," Dooley said.

The corps' plans for using coal ash occur against a backdrop
of debate among federal agencies, including the U.S. Envi-
ronmental Protection Agency, on the safety of coal ash.
Last month the EPA proposed the first-ever national rules
on its disposal and management.

At about the same time, the corps issued an environmental
assessment of its plans to repair levees in Missouri and Illi-
nois over the 200-mile stretch of river between Alton and
Gale.

The assessment mentions four options, but recommended
the use of the lime-fly ash mixture because it would
achieve the same "level of repair integrity as any of the
other alternatives but with less construction cost and ad-
verse environmental impacts."

The same report also minimized the environmental impact
of injecting coal ash into the levees to solidify the highly
plastic clay.

"Because of the chemical reaction that takes place with
lime, fly ash and water, trace heavy metals are locked into
the cement matrix, no longer able to leach into the
ground," according to the assessment.

According to the assessment's authors, the use of fly ash
on federally funded projects is "encouraged by their classifi-
cation as a 'recovered' product under the federal Resource
Conservation and Recovery Act."

But Jeff Stant, director of the Environmental Integrity Pro-
ject's Coal Combustion Waste Initiative, blasted the corps'
depiction of coal ash as safe and consistent with federal
policy.

Stant noted that the EPA has recently proposed sweeping
new regulations for the storage of coal ash in the wake of a
December 2008 dike collapse in Harriman, Tenn.

The breached dike, which was partially built from solidified
coal ash, released 5.4 million cubic yards of coal ash sludge
over 300 yards. The EPA has estimated it will cost $3 billion
to clean up the resulting mess.

Yet the corps, with its plans to use coal ash in levees, is
"acting like it never happened," Stant said. "They are cer-
tainly presenting a picture to the public that is false."

The corps' plans to use coal ash on the levees is "sheer
recklessness," he said.

(Mike Fitzgerald, Belleville News-Democrat (Ill.) oto ASCS
SmartBrief, 28 June 2010).
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ENAIAGEPONTA

ZUVSpPOHO KATANAAK®WONG HIa ACOEVEIA TWV CEICH®MV

To "crash syndrom" 1| oUv3popo karanAdkwong civai
dia naénon nou npokUNTEl OTav UNApxel KatanAdkwaon anod
HEyaAo BApog Twv AKpwv Tou avBpwnivou ocwpaTog (XEpia n
nodia). MNa npwTN Qopd aTnv I0Topid, N Naénon auTh napa-
TnpeiTal gToug oeiopolg TNG Meaaivag otnv Italia To 1909.
B£Bala, €kToTe, N NAdnon auth dev ouvédeoe T' OVOUA TNG
MOVO HE (PUOIKEG KATAOTPOPEG, ONWG Ol OEIOUIKEG OOVATEIG,
aAAG gppavioTnke €Eioou Kal s EPNOAEPEC NEPIOXEG OMOU Ol
BouBapdiopoi dpnvav nicw Toug YKPEWIOWEVA KTipla Kal
avBpwnoug sykKAWBIOPEVOUG 0 auTd. EpgavileTal eniong Kai
o€ avlpwnoug eyKAWPIOUEVOUG WETA anod epyaTikd kal Tpo-
Xaia atuxAuaTa. SToug PEydAouc osiopoUc N €MiNTwon Tou
ouVOPOHOU KATANAAKWONG KUNAiveTal oTo 2-15%.

O1 TpaupaTieg PEVOUV yia HeydAo d1doTnua KATw ano Ta
OUVTpPIYKIa JE anoTEAEOUA va dIaKOMNTETAl N KUKAopopia Tou
QipgaToG OTa KATANAGKWHEVA AKPA. ZTNV MEPIOXN MOU EXEl
dlakonei N KUKAOQOpia UnNAapxel UNEP-CUYKEVTPWAON TOEIVMDV
(Huoogaipivng, yahakTikoU oE€oc KAM), ol onoieg, 6Tav ane-
AeuBepwBei To AKpo, aneAsuBepwvovTal TAUTOXPova Kai
EaQVIKA OTNV KEVTPIKN KUKAOQOpia Tou aipartog. Kanoieg
(POPEC TA VEPPA dev KATAPEPVOUV vVa anopgakpUVOUV AUTEG
TIG TO&IVEG KAl TO ANOTEAECHA €ival N VEQPIKN avendpkeia. E-
av n karaoraon dsv AVTIUETWMIOTEI, TO OUVIPONO TG KaTa-
NAGKWONG KNopei va odnynaoel oTo 8avaro.

‘'OTav Ta akpa aneAeuBepwBouv and To Bapog, dioykwvovTal
unepBoAIka. H d10ykwaon auTr oQeiAeTal GTO HEYAAO XPOVIKO
didotnua nou ol pUec auToi dev eixav oEuyovo. H KAIVIKN
eikbva pnopei va nepiAapfavel o0idnua TwV TPAUHATIOPEVWV
MUV HE aI0ONTIKEG Kal KIVATIKEG diaTapaxeg Tou pEAOUG, a-
noucia NepIPEPIKOV OPUEEWYV, OAlyoupia, vauTia, €UETOUG,
olyxuaon Kal euepedioToTNTA.

To nio onuavTikd NPOBANUA O QUTEG TIG NEPINTWOEIG OPWG
gival n veppikn avendpkeia, o Pabudg TnG onoiag TeAIKA
kaBopilel kal TNV eniBiwon f O0x1 Tou acBevr. MNepinou TO
50% Twv avBpwnwv Pe To cUVOPOHUO KATANAAKWONG Ba €K-
dnAwaoouv ofeia veppikn avendpkeia kai and autoug To 50%
0a xpelaoTei aipokabapon. MNa TNV avTIHETWNION TNG VEPPI-
KAG avendpkelag xopnyeitalr PeyaAn noodTnTa uypwv Kal
Xpelaleral va ouvdebei o aoBevig pe TEXVNTO VEPPO WOTE va
yivel aipodidAucn, dnAadn anopdkpuvon and To aiga Tng
HuooQaipivng Kal TV AAAWV TOEIVQV.

«Kdanoleg popeg ol aoBeveig ouvépyovTal HEOA O 24 WPEG
kal xpeialovral povo pia aipokdbapaon. Kanoleg aAAeC QopEg
xpelalovTal kabnuepiva TpeiG, TEOOEPIG, NEVTE, €E1I Bepanei-
£C. AAM\EC POpPEG naipvel pia eBOopada, evw KAMOIEG AAAEC Ol
aoBeveig dev enaveépyovTal note», A€l 0 ZTEpPAv MAvVTevg,
VEQPPOAOYOC TwV MXZ, 0 onoiog apéowg PETA To XTUNNUA TOU
ociopou otnv AiTh, Bpebnke oTo levikd Noookoupegio Tou
MopT-o-Mpevg pali pe Tnv opada eneiyouocag napéuBaocng
Twv MXZ kal TEooegpa pnxavnuaTa aipgokadapong yia va Bo-
nénoouv Toug acBeveic nou xpeialovrav eEEIBIKEUPEVN PpO-
vTida.

AvTidpaon Tou opyavioHoU Kdl IaTpIKR AVTIHET®NION

TNV NpwTn @Aacn Tou OOK, YiveTal npoonadeia anod Tov idio
Tov opyaviopd yia autoppuBuion. O punxaviopog autoppud-
MIONG OTNV apxn KAaTaQEPVEl va KPATNOEl TNV apTnpIakn
nison o€ QUOIoAOYIKA €nineda aAAd TeAIka, dev pnopsi va mn
diatnpnoel e€aitiac TNG HEYAANG anwAEIag Uypwy Ki £T0I1, €J-
qaviletal n dsUTepn PAON TOU OOK, WE aAnNOTOUN MTWON TNG
apTnpIakng nieong.
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Se auThAVv TNV Kataortaon, Xpsialetar aueon napsppacn He
X0PNynon MeYAAwv MNOCOTATWVY UYpwV evOOPAERIa yia va
anokataoTabei n aprTnplakn nigon. Eniong, To npooBeBAnuE-
VO akpo, €EakoAouBei va OJIOYKWVETAl Kal YIiveETal MOAU
OKANPO €V® UNApXel Kal EAASIYn aioBnong os auTto. Suxvd,
unapxel kar EAAEIYn nepipepikoU oPuyHoU AOyw npoBAnua-
TOG TNG APTNPIAKNAG KUKAOPOPIAg 0TO OUYKEKPILEVO AKPO.

AKPWTNPIAOPOG YNOPEI va KATAOTEl anapaiTnTog o€ ooBapeC
KAKWOEIG OTav To PENOG €iTe dev pnopei va owBei 1 ol OXETI-
KEG Npoondbeleg €xouv anoTuyel. To eninedo Tou akpwTnpI-
aopoU eniAéyeTal avaloya PE TRV €KTAON TNG KAKWONG TOU
pEAOUG kal mpokeiTal yia pia enéppfaocn uwnAou Kivduvou.
Suxvda, eniong, avanTtuooovTal POAUVOEIC OTa VEKPWHEVA
akpa pe kivduvo onwaipia kar Bavaro.

MpoAnyn

e H &ykaipn avayvwpion kai avTIHETONION TOU TpAUHdATia o€
Kivduvo yia oUvOpoHo KATAnNAAKWoNG EAATTOVEI Th voon-
pdTNTa Kai Tn BvnToTNTA.

e H enapkng evuddtwon eAatTovel Tov Kivouvo ofeiag ve-
@PIKNC avenapkeiag.

e O aKkpWTNPIGONOG O NPWIKO OTAdIO UNOPEI va anoTpE-Yel
TNV €kdNAWON Tou ouvdpodlou.

O1 N'XZ kail To cUVv3popo KaTtanAdkwong

O1 T'XZ nepiBainoupe BupaTa oeiopoU kai Ta TeAeuTaia Xpo-
VIQ aVTIHETWNIOUPE TO GUVOPOMO KATANAAKWONG HE VEPPO-
Aoyoug kai €1dikd €EonAIOPO aipgokdbapong. ZeKIVAiOape To
1999 napepBaivovrag oTo osiopo TNG Toupkiag Kal ouveyi-
oape 10 2003 oTOo Mnap Tou Ipdv. Auo xpodvia apyoTepa
dpacoTnpionoinbnkaye orto Bopeio MakioTav evw To 2006 ne-
pIBAAWape TpaupaTieg HE oUVOPOHO KATANAAKwONG otnv Iv-
dovnaia. To 2007 avTanokpiBnkape oTo Osioho Tou Mepou,
To 2008 otnv Kiva kar To 2009 &avd ornv Ivdovnoia. Tov
Iavoudpio Tou 201 O o1 MXZ nepiBalyaps Toug eMIWVTEG
TOU KATAoTpoIKoU CeIopoU oTnv AiTr nou JIETpexav Kivou-
VO VEQPIKAG avenapkelac sEaitiac Tou ocuvdpoOuou KaTanAda-
KWong.

(AnunTpioc MUppoc — AnooToAog Beilng, FATPOI XQPIZ
SYNOPA)

(C- 4R -0)

Management of
Highways Maintenance Engineering

Highways maintenance is considered one of the most im-
portant topics in highways engineering. Without good main-
tenance, highways lose about 20-30% of design life. This
also mean losing about $20-30 million from each $00 mil-
lion of construction cost. Due to inflation, this value may
reach $40-50 million.

This area of management is a new domain concerned with
obtaining the best maintenance plan for highways using a
limited budget. The first step is using an evaluation process
to choose a suitable maintenance method. There are many
evaluation methods some of them based on Visual rating
such as the pavement condition index (PCI), pavement ser-
viceability index (PSI) and deduct value and the rest based
on using devices such as the falling weight deflectometer,
Dynamic penetration cone and Benkelman beam.

Until now the idea of maintenance management was still
based on visual rating methods, whereas evaluation meth-




ods based on using devices to evaluate highway surfaces do
not have clear methodologies to apply highways mainte-
nance management. Generally, the basic idea of visual rat-
ing evaluation methods is to collect highway defects from
site: type, density and severity, for analysis and conversion
to values for each defect. The pavement condition index
"%PCI" is the method for highway surface evaluation that is
widely used all over the world. This method was established
by the US Air Force to serve its maintenance plan. This is
based on visual rating and defects are classified into 17
categories (Egyptian code) or 19 defects (USA & KSA code).
In both the concept and method is the same. The main
steps when using this method are as the following:- - Col-
lecting surface defects including many types of (cracking,
surface deformation, skid surface and crumbled surface). -
Determine defect density. - Determine a deduct value for
each defect. - Get the Sum of these deduct values. - Get
the corrected sum of deduct values. - %PCI = 100 - #” de-
duct values. However, although the PCI evaluation method
is important, some specialists criticise it on some points,
such as taking a sample from each km for visual rating.
This may be treated by taking the whole length of the road.
In some cases the final rating for any km may be illogical
such as structural defects and especially edge cracking
problems. Structure defects require a correction chart to
modify the sum of structure defects.

Previously, it was agreed that any losses in highway effi-
ciency would be due to defect deduction. The traditional
maintenance method was based on making site visits and
estimating budgets to raise %PCI to the max available
(about 90%). This budget would be based on repairing all
defects or excluding one or more and would be based on
logic rather than a complete scientific study. Usually, high-
ways maintenance raise highways %PCI to the max avail-
able. So, this may be costly. So, the new technique has to
take into consideration the financial angle. The objective of
this study is not how to reach max available %PCI, but how
to reach the most efficient %PCI, as shown in figure (2).
Reserve money may then be kept for another road or an-
other public authority that may be in need of the resources.

The difference between the Traditional random method and
proposed technique curve appears due to the "management
of highways maintenance". Whereas, the general steps for
this method is: arranging PCI for each km, starting from
the smaller. Getting the benefit for each defect by compar-
ing deduct value for each defect with its maintenance cost.
Arranging defects benefit starting from the greater (for
each Kilometer separately). Rearranging these defects as
the following (Choose the smallest PCI/km, choose the
greatest benefit in this km then get the new PCI for this
kmcc repeat this cycle till the end of the limited budget).
Draw a curve for overall PCI that represents the sum of PCI
and determine the cost at turning point (Max. economical
PCI). For unlimited budgets it is recommended to postpone
repairing the rest defects that place at stage three.

Due to the new technique of maintenance management
that arranged defects to commence with work to the most
dangerous, there are three stages for maintenance cost.
The first stage is the most benefit stage that presents effi-
cient maintenance for low cost. This is considered the basic
stage highways maintenance which upgrade highways to be
safe for users. The second stage offers good benefits but,
requires more investment. During this stage the road is
given a good shape which is required in most countries.
This also contains (maximum economical PCI) which repre-
sented by turning point that appears clearly on PCI-Cost
curve and considered as target point in studying any eco-
nomical maintenance plane. The third stage has a minimal
benefit against very high cost. So, due to poor maintenance
the study recommends neglecting the maintenance during
this stage that wastes a lot of money to get minimal incre-
ment in %PCI.
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Conclusion and Recommendation

This technique is suitable for both unlimited and limited
budgets.

The aim is to raise highways efficiency to the best percent-
age that can be reached. This process is also concerned
with making a balance between choosing the more danger-
ous and cheapest defects as priorities to be maintained.
The financial view will be taken into consideration. Merging
financial and technical views make this study more effect-
tive. Because highway projects and maintenance are ex-
pensive, it is recommended to use any technique managing
maintenance of highways to reach maximum benefit and
max money saving with high performance satisfaction.

(Mohamed Elsayed Mahmoud Eltantawi, WORLD HIGHWAYS
Nesletter, May 2010)
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EAANvag €KAave To TOIPEVTO... NPAacivo

ZKUpOdENA NOU BEV pUNAIVEI KAl AVAKUKAGVETAI,
avakdaAuwe o epguvnThG K. NIk6Aag BAaoonouAog

‘Onolog éxel 0el €0TW Kal yia pia ¢popd os... dpacn Ta gpouya-
pa piag TolhevToBlounxaviag, yvwpilel 0TI N KATAOKEUR Tou
nio 51adedopEVOU 0IKODOHIKOU UAIKOU OTOV KOOUO €ival €&al-
peTIKG punoydvog. AuTo nou iowg dev yvwpilel gival nwg n
naykdopiad napaywyr ToigEvTou Ndn €uBuvetal yia To 5%
TWV eknopn®v diogeidiou Tou avBpaka £TNOIWG, NOGOCTO TO
onoio &nepva autd Mou avTIOTOIXE OTIG AEPOHETAPOPEG.
AKOuUN XEIPOTEPA, OAEC ol NMPoBALWeIG WIAOUV yia dinAaagia-
OMO TNG NAPAYWYNG TOILEVTOU PEOA OTIG dUO €NOUEVEG deKa-
€Tieg, KATI MoOuU onuaivel kalr peyaAuTepn eniBapuvon oTo
KAipa.

Ki dpwg, Xdpig OTIG NpWTONOPIaKEG EPeUVEG evog ‘EAANva e-
niotAuova, ouvtoua 6a undp€el pia evaAAakTIKR Kal NoAu
nio «npdacivn» Auon. O Adyog yia Tov NikoAao BAagonouho,
d1dakTopa ano 1o Imperial College Tou Aovdivou kal ouvep-
yaTn Tou 13pUNaTog, o onoiog €xel avakaAUyel €va véo €idog
OKUPOOEUATOG, TO onoio Pnopei va napaxBei pe dpaocTikd
HIKPOTEPEG EKMOMUNEG - uUMOAOYileTal NWG, OTO... XEIPOTEPO
0ogvaplo, TO OIKOAOYIKO TOIUEVTO MPOKAAEi KaTa 85% TOUAG-
XIoTov AlyOTeEpa agpia Tou Bepuoknniou.

Yno npolUnoBéoeig, PAAIOTA, TO UAIKO auTd KATAPEPVEl OU-
olaoTikGd va anoppo®d anod Tnv aTtudo@aipa nepioodTEPO
d10&eidlo Tou avBpaka an' O,TI aneAeuBbepwvel, Pe enNAEov
OpeA0C yia To nepiBaiiov. Kai n staipsia Novacem, nou €xel
€dw kal Aiya xpovia 1dpucel 0 K. BAagonouAog padi e ai-
Aoug epeuvnTEC anod To Imperial, uNOOXETAl NWG TO OUYKE-
KPIMEVO Mpoidov Ba KUKAOQOpRaoesl oTnv ayopd o AlYOTEPO
ano pia nevrasria.

Moiol €ival OPWC oI MApAyovTEG MOU KAVOUV TO OUMPBATIKO
TOIMEVTO -TO TOIMEVTO MoOpTAAVT, ONWG €ival yvwoTo- «OUM-
paxo» Tng unepBepuavong Tou nAavnTn; KaT' apxag Ta ou-
OTATIKG and Ta onoiad KATAOKeUuAleTal: pia ano TiG BACIKEG
npwWTeG UAEG TOU KAAQOIKOU TOIPEVTOU gival o aoBeoToAiIfoc,
£€va NETPpwHA nMou AOYw XNMIKNAG ouoTacng €KAUEl PEYAAEG
nooodTNTEG d10Es1diou Tou AvBpaka KaTa ThV KATepyaaoia Tou.
Eniong, yia Tnv napaywyr Tou KAAoikoU TOIPEVTOU, TA OU-
OTATIKA «WnvovTdl» Ot BEPUOKPACIEG MOU QTAVOUV TOUG
1.450 Babuoug KeAoiou, «de ouvénelia va npeEnel va Xpn-
aigonoinBolv yia autd Tov OkKono €EAIPETIKA punoyodva kau-
olha, onwg To NeT-Kok» gEnyei 0 K. BAaoonouAog, pIAwvTag
oTnVv «K».,




«To ToIMéVTO pag napackeudaleral Kupiwg anod o&egidio Tou
dayvnoiou, xwpic va xpnoidonoioUue dnAadn kabolou a-
oBeoTOAIBO, KATI Nou onuaivel Nw¢ €EapxXng €xsl kKata 50%
MIKpOTEPO avBpakikd anoTunwpa», onueiwvel o 'EAAnvag
€peuvnTAG. Ki Ox1 povov auTtd: Ta undAoina ouoTaTIKa Mou
npooTiBevTal oTo Heiypa napdyovtal anod XNWIKEG avTidpd-
Oc€IG, Ol onoieg oTnv npayuaTikdtnTa deopelouv dIoEeidio
Tou avBpaka and Tnv aTooQaipa, PEI®VOVTAG €TCI AKOMN
NEPIOOOTEPO TIG OUVOAIKEG EKMOMMEG.

«EEioou onpavTikd OPWG €ival Nwg To Peiypa nou avantu&a-
Je xpelaleTal va BepuavBei os Bepuokpaaieg nou dev Eenep-
voUv Toug 700 BaBuoug KeAoiou, pe ouvénesia va pnopouUue
va XpNOoIYONoINCoUKE Kauaiha noAU mio QIAIKG oTo nepIBAi-
Aov», oupnAnpwvel. ‘Onwg yia napddelypa PBiokavoiya, kau-
OIMEC UAeg OnAadn QUTIKAG npogAsucng, ol omoigg, oOTav
katavaAwBoulv, aneheubepwvouv Toco dio&eidio Tou avOpa-
Ka 000 dEopeUcav Kal Ta QUTA and Ta onoia auTeg nMPonA-
Bav. «Xe pia TéTola nepinTwon pndevifovrar ol punol nou
ogpeilovTal oTn B€puavon Tou WPEiyUaTog, YE CUVEMEID N na-
paywyn TOU TOIPEVTOU OTNV MpaypaTikdTNTad va agaipei
napd va npooBétel d10&eidio Tou avBpaka oTnv ATHOC(RAI-
pa».

TNV nopeia TwV EPEUVAV, PAVNKE NWG To Npoidv Tng Nova-
cem €xel Kal AAAd ONPAavTiKa OIKOAOYIKG MAEOVEKTAMATA,
onw¢g via napddeiypa OTI €ival duvaTtov va avakukAwOEi
NAAPWG PETA TNV KATEdAPION €VOC KTIpiou, Evw avTiBeTa To
OUMBATIKO TOIPEVTO HMOPEi va enavaxpnoipgonoinbei povo
oav xaunAng noidtntag dopikod UAIKO. BEBala, Onwg napadée-
XETal o ‘EAANvag epeuvnTng, OAa autd Ta NA€ovekTApaTa Ba
ATav dxpnoTa av To «Mpacivo» okupodepa Oev unopei va
napaxBei o€ TEPATTIEG NOCOTNTEG. «QOTOO0O, Ol NPWTEG HEAE-
TEC yia Ta KOITGopara nupiTikoU payvnoiou -and To onoio
npogpxeTal To o&gidio Tou payvnoiou, dnAadrn n NpwTn Hag
UAN- piAoUV yia 10.000 dio. Tdvoug, apkeToUc dnAadn yia
va kaAUyouv Tn ZnTnon yia YepIKoUC aiwves», diaBeBalwVel.
Méoa oTov €nOUEVO XPOVo AAAWOTE, 0 idI0C ekTING NWC Ba
£XOUV OAOKANPWOEI Kal 01 TEAEUTAIEC PEAETEG WOTE TO «MNpd-
OIvo» OKUPOdEUa va sival €niong €PAPIAAO PE TO TOIMEVTO
MNopTAAvVT 0€ PUNXAVIKeG 1010TNTEG KAl avOeKTIKOTNTA. H €Tal-
peia Ndn oxedialsl To NPWTO MIAOTIKO £PYOOTACIO, TO OMOio
06a pnopei va napdyel €Tnoing 25.000 TOVOUG 0IKOJOMIKOU
UAIKOU Kal avapeveTal va gival €roigo ota TéAn Tou 2011.

Mia anod TiIG ONHAVTIKOTEPEG KAIVOTOMIEG TOU 2010

To 2004, 6tav o k. BAaoonoulog Eskivnoe To dIOAKTOPIKO
Tou oTo Imperial, apkeToi ap@ioBnToUCAV TO YEYOVOG OTI O€
Aiya xpovia 8a pnopoloape va BpoUle VEEG TEXVOAOYIEC yia
va KaTaokeudaloupe KTipla WOTE va pnv €niTaxUvoulde Tnv
KAINATIKR aAAayn. «Ano Tnv noxr nou onoudala pnxavikog
nepIBaAlovTog oto AnuokpiTeio MavenmoThpio ©pdkng, ixa
neioBsi Nwg N €MOTAKN YNopPEl OVTWE va KAvel Npayuariko-
TNTa TNV asipoépo avantu€n», Aéel xapakTnpioTika. 'Etol,
OTav Tou MPOTABNKE va aoxoAnBei epeuvnTiKA HE T dnuiI-
oupyia €vog nio oIkoAoyIKOU TUNOU OKUPOJENATOG, JEXBNKE,
napoAo nou yvwpile nwg n enituxia kabe aAAo napda nrav
€EaoQalIouEvn.

«Q0TO00, YIa va UNOKATACTHOEIG £€va MPOIOV Mou Xpnoiuo-
noigitar o€ 1600 Padikn KAigaka - (AvTaoTeiTE NWG KABE
XPOVo napdyovTal nepinou 2,5 dioekaToppUpia TOVOI TOIWE-
vTou MopTAavT - Ba npenel va avanTuEeig eva UAIKO To onoio
va sival dpTio ano kabe okonida», €nionuaivel. SAUEPa, £XEl
ka@Be Adyo va aicBaverar dikaiwpevog: To nepiodikd Techno-
logy Review Tou MIT cupnepiéAaBe To ToIuEVTO TnG Noca-
cem OTIG 0éka avadudpeveg Texvoloyieg yia 1o 2010, evw
eniong avaknpuxbnke KaAUTepn KalvoTodia oTo QETIVO Ou-
VEDPIO EVEPYEIAKWV TEXVOAOYI®V Mnou dlopydvwoe To npa-
kTopeio Bloomberg. To nepiBaAlovTikO 0peA0G peTappaleral
Kal 0€ OIKOVOMIKO, KaBwG Ta €nNOEVA Xpovia n TOIPNEVTORIO-
unxavia 6a evraxbei oTo gunopio pUNWvV, NANPWvVOVTAG yia
TOug TOVouG Ol10&e1diou Tou avBpaka nou ekAUEl oTNV ATHO-
ogaipa.
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(KwoTtag AsAnyiavvng, «H KAOGHMEPINH», apBBaTto 8 Maiou
2010)

O3 D

High-profile failures raise worry

Some engineers suggest our focus needs to
shift from cost to quality

One of the recent infrastructure failures includes the water
pipe rupture in Weston. (Suzanne Kreiter/ Globe Staff)

A ceiling collapse in a Big Dig tunnel kills a woman heading
to the airport. Crumbling railroad ties threaten the daily
commute for thousands on the South Shore. A ruptured
pipe connection puts 2 million residents of Greater Boston
under orders to boil their drinking water.

All were recently built projects; all failed spectacularly. And
while each failed for unique reasons, some still unknown,
they are all vivid reminders of the vulnerability of public
works projects that millions rely on to move fresh water,
cars, and commuters in a seamless fashion. Even some
engineers are frustrated.

“I'm just saying, can’t we do anything right anymore?” said
Jerome J. Connor, a civil engineering professor at MIT. “Or
are we a bunch of screw-ups, and that's what's
happening?”

Throughout American history, public works have been
symbols of civic pride and the can-do American spirit —
damming rivers for power, laying rail lines across the West,
building the interstate highway system, and delivering
electrical power to the rural South.

While old projects with decades of strain are expected to
give out over time, the recent failures of projects barely a
decade old raise a host of questions: Were there errors in
design? Shoddy work? A lack of oversight? A focus on
speed and budget at the expense of quality? Or just bad
luck?

“Especially if a few things go wrong, people say, ‘What is
going on with us as a society and a community?’ " said
Gregory K. Dreicer, a historian of technology and curator at
the Chicago Architecture Foundation. “And I think that’s
good. People should think about the systems that are
supporting their lives every day, and who’s designing them,
and why are they designing them the way they are.”
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The Big Dig tunnel where ceiling panels fell in 2006 was
hailed as a modern engineering marvel. The Old Colony
railroad ties now crumbling were put into use in 1997 and
the manufacturer said they would last 50 years. The 1-ton
clamp that broke on the water pipe in Weston last weekend
was installed only seven years ago.

Farther afield, the oil rig that exploded in the Gulf of Mexico
last month, killing 11 workers and spreading a devastating
slick of crude, was built in 2001 and was considered among
the most technologically advanced drilling platforms in the
world.

At a time when the federal government is spending billions
in stimulus funds to restore crumbling infrastructure and
build new roads, bridges, and high-speed rail lines,
questions about the recent failures have become especially
urgent.

“Maybe you just need some really tough enforcers to
scream, ‘Hey, we want quality,” ”” Connor said. “You need to
address it, though, because it’s the tip of the iceberg.”

For much of the 20th century, public works projects were
centerpieces in American cities and towns, with giant water
towers and grandly designed water department buildings
held up as signs of pride and progress, Dreicer said.

Today, he said, public works projects are often pushed out
of sight, because people care less about erecting monu-
ments and just want the water and electricity to work.

“People take infrastructure for granted,” Dreicer said. “The
only time they think about it is when something goes
wrong.”

“What people see is a big, disastrous water main break that
causes a whole lot of people inconvenience,” added Robert
R. Albee, a past president of the American Public Works
Association, who spent 12 years as director of engineering
for the Big Dig.

“What they don’t see is that that was a very, very small
element of a much larger project that had millions of
moving parts to it.... Something did break. But the overall
good of that project was absolutely enormous for Boston.”

Some observers, reflecting on the recent failures in Boston
and beyond, wondered if enduring works of infrastructure,
such as the Brooklyn Bridge, are possible in a political
culture that demands that anything done by government be
done as cheaply and quickly as possible.

“I'm part of this problem,” said Douglas B. MacDonald, a
former secretary of transportation for Washington state and
a former director of the Massachusetts Water Resources
Authority. “"We in the infrastructure business have been
trying to convince the American public that we can be good
stewards of money if we deliver projects on time and on
budget.”

But, ultimately, “what you really need is a common-sense
proposition, down the middle, that takes into account price
but realizes a cheap price for a bad job is no bargain,”
MacDonald said.

Connor said the recent problems locally and nationally have
made him reflect on the problems facing American auto-
makers and, closer to home, of the Frank Gehry-designed
Stata Center at MIT, which began to crack, mold, and leak
not long after it was built.

“We've got to raise that issue among people who are
spending the public money, to focus on quality,” he said. “A
cheap meal is also cheap food. If you want an expensive
meal, you have to pay for it.”

Of course, neither the $15 billion Big Dig nor the $728
million water tunnel that ruptured would be considered
cheap.

Even so, the Big Dig ceiling collapsed after workers used
epoxy to secure the ceiling bolts, even though the type was
not strong enough for such use.

The Old Colony Railroad used concrete ties, expecting them
to outlast traditional wood ties; now that they are crumbl-
ing, the railroad is replacing them with wood.

Frederick P. Salvucci, a former state secretary of transpor-
tation instrumental in planning the Big Dig, said the public
expects massive projects to function as reliably as mass-
produced products, which are tested and retested.

“When you’re doing a large construction project or even a
small construction project — from fixing your kitchen to the
Big Dig or the Massachusetts Water Resources Authority
harbor cleanup — every construction project is a new
venture with different idiosyncrasies,” he said. “You don't
get to test it a thousand times.”

“And yet we expect complex public infrastructure projects
to always be perfect,” he added. “And that’s the right ex-
pectation, but it's a very complex challenge.”

Of course, building a pipe or tunnel is a human endeavor,
and some amount of error is inevitable.

Public works projects almost always involve multiple enti-
ties, from contractors and subcontractors to project mana-
gement firms and government agencies.

Civil engineers emphasize that the recent failures represent
only a tiny fraction of the projects built. The vast majority
work as designed: New waste-water treatment plants and
tunnels have made Boston Harbor cleaner; Big Dig tunnels
have made it easier to drive through the city while creating
downtown parks.

When projects do fail, it is usually after years of wear, or
relatively early in their lives, when first put under stress,
said Robert S. Stephens, president of the Boston Society of
Civil Engineers.

“From that standpoint, it's not a surprise to me that this
would be uncovered,” he said of the recent failures.

“There are no perfect engineers in the world. Mistakes get
made. And there are no perfect contractors in the world.
Things do go wrong in projects.”

Michael Levenson and Eric Moskowitz, Michael Levenson
can be reached at mlevenson@globe.com. Eric Moskowitz
can be reached at emoskowitz@globe.com.

(Globe Staff / May 10, 2010, Globe Newspaper Company)
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New wells proposed to reduce earthquake risks
downtown

SAN BERNARDINO - Redevelopment agencies and water
gurus want to build new wells downtown to reduce future
earthquake-related dangers.

A major earthquake, such as the long-feared rupture of the
San Andreas fault, could cause groundwater below the
downtown area's office buildings and residences to mix with
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the soil. The result could change the top layer of terra firma
into a muddy, shaky mess.

Those risks are greatest when groundwater is 50 feet below
or closer to the surface, according to the Water Resources
Institute at Cal State San Bernardino. Although recent
years have been on the dry side, people who lived in San
Bernardino during the 1980s may remember times when
excess water flooded areas near downtown and the E Street
corridor.

New wells could be used to draw future surplus water to the
surface, lowering damage risks and putting the valuable
liquid to use, said institute director Susan Lien Longville. A
likely approach is to dig two wells in the vicinity of Mead-
owbrook Park.

"We know what path we're headed on. We don't have the
studies done," Longville said.

The Inland Valley Development Agency is the lead govern-
ment body on the project, which also involves the San Ber-
nardino Economic Development Agency. The IVDA has hired
Fontana-based Pacific Advanced Civil Engineering to draw
up preliminary studies.

The IVDA did not return several calls for comment.

Any discussion of downtown water supply is likely to con-
jure the spectre of the Lakes and Streams project.

The grand concept of Lakes and Streams was to build new
reservoirs near downtown for water storage and upscale
waterfront developments.

Executing that plan would have required hundreds of mil-
lions of dollars and the use of eminent domain to seize
hundreds of homes and businesses. Lakes and Streams,
however, has been a dead letter for about four years.

The new plan is not Lakes and Streams redux, Longville
said. The idea does not include any major "lakes," although
Longville said non-drinkable water from future wells could
be used for Seccombe Lake and a water feature near the
new courthouse that is planned to be built downtown.

The plan does not involve exporting any water from San
Bernardino's groundwater basin, Longville said.

(Andrew Edwards, Staff Writer, San Bernardino County
Sun, California, May 10, 2010)
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Berkeley quake trial shows bridge safety ideas

A mock-up bridge and a mock-up rail car shook, rattled, but
never rolled Wednesday as earthquake engineers from UC
Berkeley demonstrated a system designed to keep bridge
traffic moving even in the strongest of seismic shaking.

The 30-foot, scale-model bridge, designed and built in three
jointed segments by researchers at the university's Pacific
Earthquake Engineering Research Center, was erected on a
huge "shake table" that created the same violent ground
motions that have marked major quakes in California, Ja-
pan and Chile.

As each simulated quake struck, the three bridge segments
rattled and shook separately with a huge clatter, but they
never separated. Nor did the roadbed on the bridge, while
railroad tracks running the length of the roadbed remained

precisely in line, and the wheels of a model flatbed rail car
never left the tracks.

The demonstration took place at the university's Richmond
Field Station, where the 400-foot computer-controlled
shake table is used to mimic the effects of a quake on ex-
perimental models of concrete buildings, columns, earth-
quake "isolators" designed to keep skyscrapers from tum-
bling, and other structures likely to fall victim to major
seismic motions.

Wednesday's series of simulated quakes severely stressed
the railroad bridge as it withstood successive ground mo-
tions of a half-dozen historic quakes, among them Loma
Prieta in 1989, that struck with a magnitude of 6.9; North-
ridge, 1994 (6.7); Kobe, Japan, 1995 (6.9); and February's
devastating temblor off the coast of Chile (8.8).

DESISI‘I'I‘IS a This 30-foot scale model of a bridge was designed to
o carry traffic and light rail lines. It was built in three
quake p'ﬂof bridge segments protected with newly designed systems for
Lockup guide isolating the span from violent motions triggered by
¥ earthguakes. It was demonstrated by UC Berkeley
engineers at the university's Richmond Field Station.

" Bridge deck

Cutaway view of Pacific
Earthquake Engineering
Research Center's bridge,
showing new systems

Source: Faclfic Earthquake Engineering Ressarch Center, UC Herkeley John Blanchard / The Chronicle

Stephen Mahin, director of the earthquake engineering re-
search center, said the concept of building segmented
bridges with seismic isolators between the segments would
be particularly useful for long stretches of elevated free-
ways, high-speed rail lines that often run on elevated
tracks, and spans like the Carquinez and Dumbarton
bridges.

"Bridges like this will bend in an earthquake, but they won't
break," he said.

Mahin pointed to three major innovations on the scale-
model bridge that are designed to protect its three seg-
ments, and that could be included, three segments at a
time, to longer future bridges or freeway spans.

One new concept, Mahin said, are the steel "lockup guides"
between each bridge segment that keep the center line of
the bridge's roadway continually aligned during a quake,
and even after the shock, when the ground beneath the
bridge may be settling.

Then there are devices called "linear isolators" installed on
the abutments on both ends of the bridge. Teflon coated,
they allow the bridge itself to slide briefly in any direction
during a quake, Mahin said.

The third new idea is that each column supporting the
bridge is equipped with what the engineers call "triple pen-
dulum isolators," which are automatically activated one at
time as shaking from an earthquake increases. Their job is
to keep the bridge deck from moving violently.

"We're confident," Mahin said, "that bridges like this won't
collapse in damaging earthquakes, and that we can protect
life."

Read more: http://www.sfgate.com/cgi-
bin/article.cgi?f=/c/a/2010/05/26/BAL91DL3VN.DTL#ixzz0p
aLTEbYK
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(ASCE SmartBrief, May 27, 2010 - David Perlman, Chronicle
Science Editor, San Francisco Chronicle, May 27, 2010)
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Beachwood's BASF creates new crack-resistant
concrete

BEACHWOOD, Ohio - BASF Construction Chemicals has
invented a new kind of concrete that it says will transform
the $20 billion repair construction industry, because once it
sets, it's virtually crack-proof.

BASF says its "ZERO-C" (zero-cracking) line of concrete is a
stronger and more durable alternative to the mortars that
usually repair - and re-repair - crumbling historic buildings
and other older structures.

"This is like finding the cure for cancer for our industry,"
marveled Peter Emmons, founder and chief executive of
Structural Preservation Systems, a specialty repair con-
tracting company in Hanover, Md.

"It's pretty ground-breaking for restoration construction,
taking concrete and actually improving its performance,”
agreed Dilip Choudhuri, principal and executive director of
structural diagnostics services for Walter P. Moore engi-
neering firm in Houston, Texas, which repairs bridges, sta-
diums and buildings.

Even hairline cracks such as this one, on a ring of ordinary
repair mortar inside BASF's Beachwood laboratories, can let
in pollutants that can start deteriorating the integrity of the
structure. Samples of BASF's "ZERO-C" concrete, in con-
trast, have resisted cracking for more than four months
after being poured.

ZERO-C will also be available for contractors repairing resi-
dential driveways, sidewalks, balconies and other projects.

The construction industry has spent decades looking for
materials that won't crack when they are used to repair and
reinforce older materials, because even hairline cracks can
let in pollutants and start disintegrating the concrete.

"The goal of our industry is to stop repairing the repair,"
Emmons said.

A 2006 industry summit challenged construction companies
to come up with a solution, and BASF appears to be the
first manufacturer to have done it, he said.
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Research scientists at BASF Construction Chemicals, a divi-
sion of the mammoth BASF SE German chemical company,
spent years quietly creating prototypes, tinkering with the
formula, and developing tests to simulate environmental
conditions and exceed industry standards.

BASF invited 40 top engineers from around the U.S. and
Canada to its Beachwood headquarters on Wednesday un-
der the guise of showing them a new product, but didn't tell
them what they'd come up with until Thursday morning,
said Doug MacRae, vice president and business director.

While high-performance concrete tends to crack within a
few days because it shrinks as it cures, Heather See, a
BASF senior scientist and civil engineer, has samples of
ZERO-C in her laboratory that have resisted cracking for
more than 120 days after being poured.

BASF Construction Chemicals' new "ZERO-C" concrete not
only resists cracking longer than other repair mortars, it's
also formulated to dry smoothly after one quick swipe of
the trowel. On Thursday, Robin Bellamy, BASF Construction
Chemicals' manager of technical service, explains ZERO-C's
properties as Rob Cordova trowels a freshly poured trench
of concrete during a demonstration for visiting engineers.

The gray rings of concrete still look smooth and pristine,
despite the fact that other kinds of concrete subjected to
the same stress tests crack after 5 to 20 days.

Out in the parking lot, Robin Bellamy, BASF's manager of
technical service, stood on a slab of concrete as workers
poured ZERO-C into a wooden trench around his feet and
smoothed out the top with a metal trowel.

"Even in this hot temperature, this material is going to be
fine," he said.

He invited the engineers to examine an identical slab of
concrete surrounded by ZERO-C prepared 10 days ago.

"We've replicated this time after time after time, and we've
never had a failure yet," he said, referring to its smooth,
crack-free surfaces.




"You can strike it, leave it, walk away, and feel confident in
the ZERO-C."

To ensure that the construction crews get the same per-
formance out in the field, BASF is packaging ZERO-C in
durable, recyclable, pre-measured pouches of dry mortar
and cement components and liquid materials.

So all they have to do on site is rip open the pouches, com-
bine the ingredients, mix for two minutes and use, MacRae
said.

Choudhuri said that when he first heard the name "ZERO-
C," he thought it stood for reducing the carbon footprint, or
environmental impact, of construction work. But "ZERO-
Cracking" concrete is even better, he said.

"I'm looking forward to actually using it in our projects and
seeing for myself how it performs," he said.

(ASCE SmartBrief, May 28, 2010 - Janet Cho, Clene-
land.com, Daily Commercial News, May 27, 2010)
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Central Europe - highway cost analysis

A study of highway construction costs in eight European
countries highlights Austria as the most expensive. The
report says that highways in Austria cost €12.87 mil-
lion/km. The next most expensive country is Hungary at
€11.21 million/km, followed by Slovakia at €9.56 mil-
lion/km and then the Czech Republic at €8.86 million/km.
At the other end of the spectrum, costs in Denmark are
only €5.89 million/km, in Croatia €6.682 million/km, in Slo-
venia €7.29 million/km and in Germany €8.24 million/km.
Terrain can increase costs significantly and construction of
highways in mountainous terrain is most expensive in Ger-
many at €25.99 million/km, followed by Austria with €24.97
million/km, with the Czech Republic, Slovenia and Croatia
following in descending order. The costs of mountain high-
way construction were not collated for Denmark and Hun-
gary due to the largely flat terrain. Construction of motor-
way bridges costs most, and is particularly expensive in
Hungary, followed by Denmark, Germany and the Czech
Republic. The lowest bridge costs are in Croatia, ahead of
Slovenia and Slovakia. Construction of tunnels is most ex-
pensive in the Czech Republic, then in Germany and Hun-
gary.

(World Highways eNewsletter June 03, 2010)

Ta napakdtw OToIXEId yia TRV dandavn KATAOKEUNG TV au-
ToKIVNTOSpONWY oTnv EAAGda npoépxovTtal and Tnv 10TooE-
Aida Tng EFNATIA OAOS A.E. kai apopouv atov KUpio Afova
TnG Eyvariag OdoU, kabBwg kal and avakoIVWOEIG TOU TEWG
Y.ME.XQ.A.E. yia Tov npoUnoAoyIGuO TOU auTOKIVNTOOPOHOU
KOPINGOZ - IMNMATPA - MYPIOZ - TZAKQNA.

Ma Tnv kataokeun TnG Eyvartiag OdoU and tnv Nup@oneTpa
HEXP! TO XwPIO MeydAn BOABN, pAkoug 8 km nepinou oe
OMaAd yewMOp@OAOYIKO avayAu@o n dandvn KaTaoKEUNG
aviABe os 25 ekat. eupw (Pe ®MA), ATol €3.125 =kaT./km.
1o TUNAMa ano Tov A/K PevTivag éwg Tov A/K AonpoBaATag,
MAkoug 10 km, nou napakdunTel Ta oTeva Tng Pevrivag kai
£XEl 3 avioonedoug KOUBOUG, Wia WIKpR onpayya kal Jia pe-
YaAn yéQupa kabwg kal ekTeTapéva udpaulika £pya (nuio-

peIvO avayAupo) n dandavn KaTtaokeung avnABe orta 45 ekar.
gupw (Pe OMA), ATol €4.5 ekat./km.

270 TMAMa and Tov A/K MepioTepiou péEXpI Tov A/K MeTod-
Bou, pnkoug 9 km, padi pe Tnv olvdeon TnG Eyvariag Odou
Me Tnv EBvik 030 Iwavvivwv-TpikdAwv, Pnkoug 3.5 km,
OUVEN®G OUVOAIKA 12.5 km, og opeivo avayAugo, n danavn
KATaokeung avnABe oe 265 ekat. eupw (oupnepIAauBavope-
vou Tou ®MA), ATol €21.2 ekat./km.

Tehog, oTov autokivnTodpopo K-M-M-Z o npolnoAoyiopog
TOU €pyou, OUVOAIKOU WRKoug 283.7 km, peikToU avayAu-
pou, avépyxeral og 2,098,650,000, ATol €7.4 ekar./km.

JUVEN®G, n dandvn KATAOKEUNG TwWV aUTOKIVNTOdPOHWV
otnv EAANGda eival gaAAov XapnAn, CGUYKPIVOUEVN WE AUTAV
OTIG XWPEG TNG KevTpikng Eupwnng.
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How ancient China was built on sticky rice,
literally

The next time you get a bowl of rice, ask yourself: would I
rather eat this or put this toward my next construction
project?

As scientists and construction workers slowly dissect
ancient construction projects, they're finding that sticky rice
-- sometimes used in Chinese cuisine, but a staple of many
South East Asian countries' diets -- was used to make super
tough mortar.

In a study recently reported by scientist Bingjian Zhang in
the American Chemical Society journal, “Accounts of
Chemical Research,” Zhang and fellow chemists say that
they have found that a chemical in sticky rice help makes
mortar strong enough to withstand earthquakes. (So that's
what they were missing in Sichuan... rice.)

ﬁ o = = - ISTOCKPHOTO
Atkins be damned, Chinese scientists have found a way to
put rice to work.

The paper reports that when a sticky rice "soup" was mixed
into mortar -- the material used to bind and fill gaps
between bricks as well as other construction materials --
and used to restore ancient buildings, it outperformed other
available substances.

Zhang notes that “construction workers in ancient China
developed sticky rice mortar about 1,500 years ago by
mixing sticky rice soup with the standard mortar
ingredient.” We feel like this is one of those discoveries that
happened because someone knocked their lunch rice bowl
into the mixer one too many times, but we're not
complaining.

This sticky rice-based mortar is “stronger and more
resistant to water than [the common] pure lime mortar,”
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writes Zhang and was used to build everything from tombs
to city walls.

If you're wondering what exactly is the key to the mix, the
report says that amylopectin, a type of complex
carbohydrate, is responsible for the mortar's strength (and
who says carbs aren’t good for you?). This 'secret
ingredient’ is transferred from the rice to the mortar mix.

We're curious to see if this discovery means more sticky
rice-based mortars are on the way now as China’s
sustainable development industries continue to grow.

(CNNGo.com 7 June, 2010 oto ASCE SmartBrief 7 June,
2010)
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Not so fast, Pisa! UAE lays claim to world's
furthest leaning tower

The Capital Gate building in the desert kingdom's capital,
Abu Dhabi, has been certified by Guinness World Records
as the "World's Furthest Leaning Man-made Tower."

The Capital Gate building has been deliberately engineered
to slant.

How far does it lean? Nearly five times farther than the
Leaning Tower of Pisa in Italy.

The 35-story Abu Dhabi building has an 18-degree slope,
compared with four degrees for the freestanding bell tower.

But unlike the tower in Pisa, the Capital Gate building has
been deliberately engineered to slant.

The floor plates are stacked vertically up to the 12th floor,
after which they are staggered over each other by between
300 mm to 1,400 mm -- giving the tower its lean, the
owners said.

"It is a signature building which speaks to the foresight of
the emirate," said Sheikh Sultan Bin Tahnoon al Nahyan,
the chairman of the building's owner, Abu Dhabi National
Exhibitions Company.

The mixed-use building will be ready for occupancy at the
end of the year. It is featured in @ new National Geographic
documentary, called "Megastructures."

In January, Dubai -- one of seven emirates that make up
the UAE -- unveiled the world's tallest skyscraper: the $1.5
billion, 160-story Burj Khalifa, which has a height of more
than 800 meters (2,625 ft).

(CNN7 June, 2010 oto ASCE SmartBrief 8 June, 2010)
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Families of two teenagers killed in quarry tres-
pass accidents back the latest Mineral Products
Association safety campaign

The dangers of trespassing in quarries are being highlighted
by the Mineral Products associations’ latest Stay Safe cam-
paign and it is being backed by two families affected by the
issue. Both families lost teenage sons last year through
accidents in quarries and are lending their support to the
initiative.

The MPA has said that the annual Stay Safe campaign aims
to raise awareness of the danger of trespassing in quarries.
The initiative was launched ahead of the period when
quarry managers report an annual surge in quarry trespass
by people of all ages.

The organisation has said that in 2009 four teenage boys
lost their lives in the UK in active or disused quarries.
Among them 15-year-old son Ryan Walker drowned in a
disused quarry in Ashover, Derbyshire, while 18-year-old
Jay Harris fell over 30m while walking with friends in a
quarry near Nuneaton in Warwickshire. The MPA ap-
proached their parents to back the campaign and feature in
a new hard-hitting video about the effect the accidents
have had on the boys’ family and friends.

"I don’t want other parents to feel how I feel or go through
what our family has gone through,” explained Ryan’s
mother Tracey Walker. “If I can save one person, or change
one person’s mind about going in to a quarry - I'll feel I've
achieved so much.”

A Facebook page ‘Stay Safe ... Stay Out of Quarries’ has
also been launched and the MPA held five press conferences
at quarries with trespass problems. Nearly 50 radio inter-
views took place and television coverage was achieved at a
number of sites.

MPA Chief Executive Nigel Jackson said, “The Stay Safe
campaign has evolved over recent years. We have moved
the focus on to teenagers and specifically teenage boys,
who are the biggest risk group for quarry trespass and fa-
talities. Our members do an excellent job in communicating
the risks associated with the industry to younger children,
but teenage boys are much more difficult to engage with.

“As a result we have used some very powerful testimony
from the family and friends of Jay and Ryan, in the hope
that this will deter teenagers from trespass or, at the very
least, make them stop and think about the consequences of
their actions.”

(Aggregates Business Europe, 08.0602010)
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European Investment Bank to fund Athens
metro extensions

The European Investment Bank (EIB) has agreed a € 150
million credit facility with the Attiko Metro Company in
Greece for the extension of the Athens metro.
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The funding will be used to extend line 3 of the city's metro
towards Haidari and construct three new stations as well as
extend line 2 by 1,5 km and add two new stations.

EIB vice-president, Plutarchos Sakellaris said, "EIB has
been supporting metro investments in both Athens and
Thessaloniki for more than 15 years. The Athens metro
extension will reinforce the public transport system,
providing a faster, more reliable and environmentally
friendly mode of transport contributing to a cleaner
environment for the Greek capital.

EIB vice-president, Plutarchos Sakellaris and Attiko Metro
Company chairman Christos Tsitouras.

"This project is a good example of the catalyst role the EIB
can play in helping to co-finance major infrastructure
projects with the public and private sectors," he said.

Chairman of Attiko Metro, Christos Tsitourtas said the EIB's
support would allow the company to realise significant
metro projects in both Athens and Thessaloniki with the
support of the EU. "I look forward to further cooperation for
the future extensions of the metro in both Athens and
Thessaloniki, which will serve the citizens of the two Greek
Metropoles," he said.

The new credit facility brings the EIB's total financing for
the Athens metro since 1994 to € 1.5 billion.

(Steve Skinner, KHL's World Construction Week, 22 June
2010)
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NEEZ EKAOZEIZ 2TI2
FEQTEXNIKEz
ENIZTHMEZ

Rock Engineering

H. Stille and A. Palmstrom

Rock engineering

The first book to focus on risk and
uncertainty, Rock engineering ex-
plains the geological principles and
concepts required for successful
geotechnical design and engineer-
ing of underground excavations.

With over 80 years combined experience, the authors use
their unique practical and theoretical knowledge in applying
geology in rock engineering to provide the reader with an
understanding of how to work with the inevitable uncertain-
ties in ground conditions on tunnelling and underground
projects. Guidance is given on how these uncertainties
should be considered in the selection of design tools and
how modern information-based systems, such as observa-
tional method and dualistic quality control, can be used to
deal with unknown conditions uncovered during construc-
tion.

Key coverage:

e Interaction between the ground and project related fea-
tures

e Investigation strategy and derivation of investigation
results in ground information assessment

o Methods for detection and analysis of risks and implica-
tions for design

e Uncertainties and strategies for handling them during
construction

e Principles, applications and limitations of the various tools
and methods in rock engineering.

Rock engineering is the essential, internationally applicable,
practical guide for engineers and geologists who need to
consider ground conditions on underground projects. An
informative resource for clients, consultants and contractors
hoping to understand the risk and uncertainties that can
affect the project, this book is also and a valuable reference
for advanced students on rock engineering and engineering
geology courses.

Contents

Introduction

Geology in rock engineering

Investigations and measurements

Derived ground information and location of project
Ground behaviour

Ground conditions and properties

Rock engineering design tools

Rock engineering in planning
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e Rock engineering and excavation
e References and Appendix

(Thomas Telford Ltd, 22.06.2010)

BIBAIO OXI FEQTEXNIKOY NMEPIEXOMENOY AAAA
ANO FEQTEXNIKO MHXANIKO

EPEZOS .X.

EPEZOZ n.X.
(=ZTO NEPINOY)

ravvng A. Mera&ag

' auto To BIBAio kataypdpw Ta
ONUavTIKOTEPA YEYOVOTA MOU OUVE-
Bnoav kata Tnv apxaldtnta otnv
Epecd Tng AfoBou, pe TauTOXpoOvn
napouciacn Twv onouddiwv NPOCWNIKOTATWY MOU YEVVNHON-
kav otnv Epeao n.X.

ZekIlvvTag anod Tnv npoiotopia (7.000 n.X.) pe Toug AIOAEIG
kal Toug Mehaoyolc, npoxwpw oTnv noifTpia SANOQ (612
n.x.), otov @IA6copo OEODPASTO (372 n.X.) kar ®AINIA
(360 n.X.), pe evdiapueoeg avagopeg otnv Naupayia Tng =a-
Aapivoc (480 n.x.) kai otnv Anoortacia Tng MuTIAfvng (428
n.X), YEyovOoTa MNou £€kpivav Tnv Tuxn Tng Epeocol, Tng Aé-
oBou Kal 0AokAfRpou Tou EAANVIKOU KOGUOU.

Ta enTda dokipia nou ouvBETouv TO BIBAIO auTd, dnuoaislTn-
Kav oTo neplodikd «EPEZ0Z», Tou ZUAANOYOU Twv anavraxou
Epeoiwv «O Oe0ppacToc», KaTd Ta TeAeuTaia nEvTe xpovia.
Eneidn Opwg gixav dnUooieuTel 0 NOANEG OUVEXEIEG, EiXE VO-
nua va sevwBouUv Kal va Pnouv ot dia XpovoAoyikn osipd,
WOTE Kal ol avBpwnol nou sniokénTovtal Tnv Epead va pno-
pouv va 31aBAacouV yia TIG NOAU ONUAVTIKEG NPOCWMIKOTNTEG
TnG Epecou kal yia evdia@EpovTa 10TopIKG yeyovoTa nou
agpopouV TO HEPOG KAG KAl YEVIKOTEPA TO vNai TNG AéoBou.

Mnpa 1o 6Appog Kal KATEypawa Ta IOTOpIKA OToIXEia mou
Bprika o apkeTd kAaooikda BiIBAia, HE TAUTOXPOVO (PIAOGOPI-
KO Kdl OKWMTIKO OXOAIAOHO €K HEPOUG HOU. MOAAEG POPEG N
(pavTaocia Kai n pon Tou Adyou, odnyouv To Keipgevo £Ew ano
Ta auoTnpd 10TopikA nAdiold. ‘OPwg n 10Topia ypageTar anod
dU0. ZTNV OUYKEKPIYEVN MEPINTWON N I0TOpia YPAPTNKE ano
TNV NAgupd Twv Epeciwv, kab' doov o0 ouyypaPEag TUyxavel
Epéoioc. Map' 6Aa auTa nioTelw OTI NPOoNddNoa n «UMoKEl-
HEVIKOTNTA» TWV YpaANT®V HOU va KpaTnbei o€ éva «UETPO»,
XPNOIMOMOI®VTAC TO XIoUPOop oav WEoo €Eigopponnong ava-
HJeoa o OAa auTd Ta NoAu coBapd yeyovoTa. EE' dAAou e-
peic otnv AéoBo dev pnopoUuE Xwpic xloUhop Kal neipayua-
Ta.

©a nbeAa va euxapioThow Ta A.Z. Tou ZUAAOYoU Twv Anav-
TayxoU Epeciwv «o0 ©e6(ppacToc», yia Tnv @IAogevia kal Tnv
nBikn cuunapacTtacn 6Aa autd Ta xpovia. IdiaIrépwg ds Tov
Snupo Mingpa kair Tnv Mapia ABavaciddou yia Ta KaAd Toug
AOyIa Kal TNV B€TIKA NapOTPUVGT TOUG.

TéNog pe auTo To BIBAio Ba fBsAa va euxapioTnow OAOUG
Toug EpeoimTeg Kal 1I31aIT€pwg TOUG 0oPoUg Toonavndeg, yia
TNV CUMNABEIa Kal EUYEVEID NMOU Wou deixvouv and TOTE Nou
AHOUV PIKPO naidi.

(favvng Meta&acg, 2010)




IMPROVING THE
Performance of
vilding

Improving the Seismic
Performance of Existing
Buildings and Other
Structures

Goodno, B. (Editor)

Proceedings of the 2009 ATC & SEI Conference on
Improving the Seismic Performance of Buildings and Other
Structures, held in San Francisco, California, December 9-
11, 2009. Sponsored by Applied Technology Council and the
Structural Engineering Institute of ASCE.

The papers in this proceedings were presented at the ATC &
SEI Conference on Improving the Seismic Performance of
Existing Buildings and Other Structures, held December 9-
11, 2009, in San Francisco, California. The goal of the con-
ference was to provide an invaluable opportunity to advan-
ce the profession’s understanding of the tools, techniques
and innovations available to assist in meeting the challen-
ges of seismic evaluation and rehabilitation. For those new
to the profession, these proceedings are an opportunity to
get up to speed on core issues surrounding seismic reha-
bilitation.

This collection of papers focuses solely on improving the
seismic performance of existing buildings and other structu-
res. The papers present new information on the seismic
evaluation and seismic rehabilitation of existing buildings,
including case studies, new discoveries, innovative use of
technologies and materials, implementation issues, needed
improvements to existing standards and methods, and
socioeconomic issues. The proceedings is intended to ad-
vance the engineering profession’s understanding of the
tools, techniques, and innovations available to meet the
challenges of seismic evaluation and rehabilitation. For tho-
se new to the profession, these proceedings are an oppor-
tunity to get up to speed on core issues surrounding seis-
mic rehabilitation.

(ASCE, 2010)

Geo-Engineering Climate
Change

U Environmental Necessity or
@ EICHe el pandora's Box?

Emvironmental Neces Boxt

vian Limndes 2 Launder, B. and Thompson,
|. Michael 7. Thompson J M T

This book is the first to present a detailed and critical ap-
praisal of the geo-scale engineering interventions that have
been proposed as potential measures to counter the devas-
tation of run-away global warming. Early chapters set the
scene with a discussion of projections of future CO2 emis-
sions and techniques for predicting climate tipping points.
Subsequent chapters then review proposals to limit CO2
concentrations through improved energy technologies, re-
moval of CO2 from the atmosphere, and stimulated uptake
by the oceans. Schemes for solar radiation management
involving the reflection of sunlight back into space and us-
ing artificially brightened clouds and stratospheric aerosols
are also assessed. Pros and cons of the various schemes
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are thoroughly examined - throwing light on the passionate
public debate about their safety. Written by a group of the
world’s leading authorities on the subject, this comprehen-
sive reference is essential reading for researchers and gov-
ernment policy makers at Copenhagen and beyond.

e Background historical and philosophical articles, such as
that by James Lovelock, provide insights for specialists as
well as the concerned public e The advantages and pitfalls
of all the proposed interventions are thoroughly debated by
leading researchers e Provides an authoritative reference
for scientists and government policy makers - creating a
platform for further debate at Copenhagen 2009 and be-
yond

(Cambridge University Press, 2010)

Safe Operation and
Maintenance of Dry Dock
Facilities

Edited by Paul A. Harren

Safe Operation and Maisenasce off

DryDockFacilities  prepared by the Dry Dock Asset
28 el e i Management Task Committee of
asce A== the Ports and Harbors Committee

of the Coasts, Oceans, Ports, and
Rivers Institute of ASCE

Safe Operation and Maintenance of Dry Dock Facilities is
the first manual of practice to provide guidance for the
operation of four main types of dry dock facilities: floating
dry docks, graving docks, marine railways, and vertical
lifts. Until now, some of these facilities have been operated
and maintained without a thorough understanding of the
design of their dry docks and, therefore the features that
are vital to the safe operation of the facility. This manual
provides a cost-effective program for maintaining and
operating a safe dry dock facility by examining in depth
condition assessment, maintenance, control inspection, and
dock operations.

This manual is an essential safety and management
references for engineers and managers working for
commercial entities that operate dry docks.

(ASCE, 2010)

Sail Behavior and
Geo-Micromechanics

Soil Behavior and Geo-
Micromechanics

Edited by Roger Meier; Andrew
Abbo; Linbing Wang
Geotechnical Special
Publications (GSP) 200

Proceedings of sessions of Geo-
Shanghai 2010, held in Shanghai, China, June 3-5, 2010.
Hosted by Tongji University, China; Shanghai Society of
Civil Engineering, China; Chinese Institution of Soil Mecha-
nics and Geotechnical Engineering, China.
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This Geotechnical Special Publication contains 41 papers
addressing many different areas of soil behavior, constitu-
tive modeling, and geo-micromechanics. Papers cover to-
pics ranging from experimental studies of soil shear
strength and compressibility to theoretical advances in
Biot's consolidation theory and constitutive modeling. The
research described in this proceedings advances under-
standing of soil as an engineering material and improves
our ability to model the behavior of soil in slopes, foun-
dations, and earth structures.

(ASCE, 2010)

Soil Dynamics and
Earthquake Engineering

Soil Dynamics and Earthquake
Engineering

Edited by Maosong Huang;
Xiong (Bill) Yu; Yu Huang
Geotechnical Special
Publications (GSP) 201

Proceedings of sessions of Geo-
Shanghai 2010, held in Shanghai,
China, June 3-5, 2010. Hosted by Tongji University, China;
Shanghai Society of Civil Engineering, China; Chinese In-
stitution of Soil Mechanics and Geotechnical Engineering,
China.

This Geotechnical Special Publication contains 43 papers
that examine a variety of topics in soil dynamics and earth-
quake engineering. Topics inlcude: dynamic soil-structural
interactions under seismic loads; dynamic properties of
soils and rocks; and seismic zoning and earthquake hazard
assessment. Papers cover important issues such as the
dynamic responses of earth dams, piles and pile groups,
soil nailing, tunnels, landfills, and shallow foundations.

(ASCE, 2010)

Experimental and
Applied Modeling of
Unsaturated Soils

Experimental and Applied
Modeling of Unsaturated Soils

Edited by Laureano R. Hoyos;
Xiong Zhang; Anand J. Puppala
Geotechnical Special
Publications (GSP) 202

Proceedings of sessions of Geo-
Shanghai 2010, held in Shanghai,
China, June 3-5, 2010. Hosted by Tongji University, China;
Shanghai Society of Civil Engineering, China; Chinese In-
stitution of Soil Mechanics and Geotechnical Engineering,
China.

This Geotechnical Special Publication contains 28 papers
examining the most current thinking and practices involving
unsaturated soils. Geotechnical and civil engineers all over
the world face problems with a wide range of geosystems
involving materials that remain under partially saturated
conditions throughout the year. The lack of education and
training among engineering graduates and practitioners to
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deal properly with unsaturated soil conditions has resulted
in faulty or excessively conservative designs, frequent
construction delays, and deficient long-term performance of
built infrastructure. Over the last few decades, however,
the discipline of unsaturated soil mechanics has begun to
receive increasing attention worldwide, providing better
explanations for soil behavioral patterns than conventional
saturated soil mechanics.

Papers in this proceedings address, first, general character-
ization and constitutive behavior, and second, applied
modeling and analysis.

(ASCE, 2010)

Paving Materials and
Pavement Analysis

Paving Materials and Pavement
Analysis

Edited by Baoshan Huang; Erol
Tutumluer; Imad L. Al-Qadji;
Jorge Prozzi; Xiang Shu
Geotechnical Special
Publications (GSP) 203

Proceedings of sessions of GeoShanghai 2010, held in
Shanghai, China, June 3-5, 2010. Hosted by Tongji Univer-
sity, China; Shanghai Society of Civil Engineering, China;
Chinese Institution of Soil Mechanics and Geotechnical
Engineering, China.

This Geotechnical Special Publication contains 73 papers
examining bound and unbound material characterization,
modeling, and performance of highway and airfield
pavements. Pavement design and paving material selection
are important for efficient, cost-effective, durable, and safe
transportation infrastructure.

Topics include:

e asphalt paving materials characterization and modeling;
e concrete pavement technology

e pavement base materials

e pavement performance and analysis

(ASCE, 2010)

Geoenvironmental
Engineering and
Geotechnics

Geoenvironmental Engineering
and Geotechnics

Progress in Modeling and
Applications

Edited by Qiang He; Shui-Long
Shen

Geotechnical Special
Publications (GSP) 204

Proceedings of sessions of Geo-Shanghai 2010, held in
Shanghai, China, June 3-5, 2010. Hosted by Tongji Univer-
sity, China; Shanghai Society of Civil Engineering, China;




Chinese Institution of Soil Mechanics and Geotechnical
Engineering, China.

This Geotechnical Special Publication contains 39 papers
that represent the latest developments in the application of
soil, rock, and groundwater mechanics in geotechnical
engineering modeling and practice. Topics include the
relationship between geotechnical engineering and sustain-
ability; new evidence and research into the strength and
deformational behavior of soil; and recent advances in cha-
racterization and modeling of groundwater flow in geologi-
cal formations of diverse geotechnical properties. This
Geotechnical Special Publication examines these and other
important areas of geotechnical engineering using three
main categories: Geoenvironmental Engineering, Geo-
technics and Seepage and Porous Mechanics .

(ASCE, 2010)

Deep Foundations
and Geotechnical
In Sitw Testing

Deep Foundations and
Geotechnical In Situ Testing

Edited by Robert Y. Liang; Feng
Zhang; Ke Yang

Geotechnical Special
Publications (GSP) 205

Proceedings of sessions of Geo-
Shanghai 2010, held in Shanghai,
China, June 3-5, 2010. Hosted by Tongji University, China;
Shanghai Society of Civil Engineering, China; Chinese In-
stitution of Soil Mechanics and Geotechnical Engineering,
China.

This Geotechnical Special Publication contains 49 papers
examining the areas of deep foundations and in situ geo-
technical testing and monitoring techniques. This proceed-
ings offers the latest and most current thinking on topics
such as piled raft system and soil-structure interaction;
deep foundations; innovative foundations; and in situ
testing.

(ASCE, 2010)

B
Deep and

Underground
Excavations

Deep and Underground
Excavations

Edited by Fulvio Tonon; Xian
Liu; Wei Wu

Geotechnical Special
Publications (GSP) 206

Proceedings of sessions of Geo-
Shanghai 2010, held in Shanghai,
China, June 3-5, 2010. Hosted by Tongji University, China;
Shanghai Society of Civil Engineering, China; Chinese
Institution of Soil Mechanics and Geotechnical Engineering,
China.

This Geotechnical Special Publication contains papers pre-
senting the latest research into using the subsurface as a
civil engineering dimension. The pressure exerted by in-
creasing population, sensitivity toward the environment,
and the ever-increasing cost of the land are a few of the
reasons that underground excavations are necessary to so-
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ciety's health and future. Excavations below the surface
provide space for services, transportation of people and
goods, water supply and disposal, sanitation, and stora-
ge. These papers offer global examples of practical appli-
cations of excavations, especially in China. These papers
analyze deep excavations and retaining structures, tunnels
and underground excavations, and new frontiers in urban
geotechnology.

(ASCE, 2010)

Ground Improvement
and Geosynthetics

Ground Improvement and
Geosynthetics

Edited by Anand J. Puppala; Jie
Huang; Jie Han; Laureano R.
Hoyos

Geotechnical Special
Publications (GSP) 207

Proceedings of sessions of Geo-
Shanghai 2010, held in Shanghai, China, June 3-5, 2010.
Hosted by Tongji University, China; Shanghai Society of
Civil Engineering, China; Chinese Institution of Soil Mecha-
nics and Geotechnical Engineering, China.

This Geotechnical Special Publication contains papers
presenting the most current research on ground
improvement and geosynthetics. Topics include: ground
improvement, especially with regard to unstable ground;
soft soils; expansive soils; collapsible soils; reclaimed soils;
contaminated soils; and others. Papers analyze
improvement methods including mechanical and hydraulic
methods, chemical stabilization methods in both shallow
and deep ground, and reinforcement methods using
geosynthetics.

(ASCE, 2010)

Ultrafine Cement in Pressure

Ultrafine Cement Grouting

in Pressure Grouting

Rayment W. Henn and Nathan C.
Soule

Ultrafine Cement in Pressure Grout-
ing presents the technical and pra-
et e ASCE ctical information required by engi-
e neers to plan and implement grout-
ing programs that are cost effective
and technically sound. As a key component of modern
grouting programs, ultrafine cement is an ideal solution for
geotechnical engineers and construction contractors who
are grappling with the challenges of managing costs while
developing sites that may be less than ideal. Increasingly,
the virtues of ultrafine cement lead engineers and contra-
ctors to use it rather than the less-expensive portland ce-
ments.

The authors concisely define ultrafine cement, describe its
engineering properties, and explain its manufacture,
packaging, and storage. Mixing and pumping procedures
and quality control issues are covered, as well as recom-
mendations for specifying ultrafine cement in contracts. An
appendix offers 16 brief project descriptions.




Ultrafine Cement in Pressure Grouting is a fundamental
reference that will be consulted frequently by geotechnical
engineers who specify grouting materials for construction
projects.

Raymond W. Henn, Ph.D., P.G., M.ASCE, is a principal of
Lyman Henn, Inc., where he is responsible for tunnel and
underground engineering and for construction management
services. He is the author of Practical Guide to Grouting of
Underground Structures (ASCE Press, 1996) and the editor
of AUA Guidelines for Backfilling and Contact Grouting of
Tunnels and Shafts (ASCE Press, 2003).

Nathan C. Soule, P.E., P.G., A.M.ASCE, is a project engineer
at Lyman Henn, Inc., working on geotechnical and geologi-
cal projects.

(ASCE, 2010)

ROCK FAILURE
MECHANISMS

Rock Failure Mechanisms: Illus-
trated and Explained

Chun'An Tang and John

A. Hudson

When dealing with rock in civil en-
gineering, mining engineering and
other engineering, the process by
which the rock fails under load
should be understood, so that safe structures can be built
on and in the rock. However, there are many ways for load-
ing rock and rock can have a variety of idiosyncracies. This
reference book provides engineers and researchers with the
essential knowledge for a clear understanding of the proc-
ess of rock failure under different conditions. It contains an
introductory chapter explaining the role of rock failure in
engineering projects plus a summary of the theories gov-
erning rock failure and an explanation of the computer
simulation method. It subsequently deals in detail with ex-
plaining, simulating and illustrating rock failure in labora-
tory and field. The concluding chapter discusses coupled
modelling and the anticipated future directions for this type
of computer simulation. An appendix describing the RFPA
numerical model (Rock Failure Process Analysis program) is
also included.

Features

e A unique reference guide that covers all aspects of rock
failure be two world renowned experts

e Presents vital information on the safety of structures built
on and in rock masses

e Includes a software CD-ROM and manual of the Rock
Failure Process Analysis (RFPA) code, to generate many
of the illustrations included

e Support material available at www.mechsoft.cn.

e User-friendly, richly illustrated

e Intended for professionals and researchers in Civil, Min-
ing, Construction and Geological Engineering

About the Authors

Chun'an Tang has a PhD in Mining Engineering and is a
Professor at the School of Civil & Hydraulic Engineering at
Dalian University of Technology in China. He is an advisor
for design and stablity problem modelling in mining and
civil rock engineeringand and Chairman of the China Na-
tional Group of the International Society for Rock Mechan-
ics.

John Hudson is emeritus professor at Imperial College,
London and is active as an independant consultant for Rock
Engineering Consultants. He has a PhD in Rock Mechanics
and completed over a 130 rock engineering consulting as-
signments in mining and civil engineering. He is a fellow at
the Royal Academy of Engineering in the UK and President
of the International Society for Rock Mechanics.

(CRC Press, August 10, 2010)

Eduardo E Alenso -
Hirra W Pornysd d

Geomechanics

Geomechanics of Failures

Puzrin, Alexander M., Alonso,
Eduardo E., Pinyol, Nuria

of Failures+#

It is not an easy task to fascinate a
student with a standard course on
Soil Mechanics and Geotechnical
Engineering. If, however, the same
material is presented as a tool to
explore a natural or a man-made "disaster", both the moti-
vation and the ability to absorb this material increase dra-
matically. The case studies in this book could help to build
an introductory Forensic Geotechnical Engineering course,
covering such basic topics as settlements, bearing capacity
and excavations.

The failure cases considered in this book have something in
common - they can be all reasonably well explained using
so called "back-of-the-envelope" calculations, i.e., without
sophisticated models requiring finite element analysis.
These simple methods based on clear mechanical consid-
erations are the endangered species of the computer domi-
nated era, though sometimes they could prevent a disaster
caused by a wrong application of computer models. In par-
ticular, the upper bound limit analysis has repeatedly
proven itself as a powerful tool allowing for sufficiently ac-
curate estimates of the failure loads and leaving a lot of
room for creativity.

No one is exempt from making mistakes, but repeating well
known mistakes reveals a gap in education. One of the ob-
jectives of this book is to attempt bridging this gap, at least
partially. More failure cases covering a larger area of geo-
technical problems are included into the companion book
"Geomechanics of Failures: Advanced Topics" by the same
authors.

Content Level: Professional/practitioner

Keywords: bearing capacity - excavations - failures - ge-
omechanics - geotechnical engineering - mitigation meas-
ures - settlements - soil mechanics - textbook

Related subjects: Computer & Mathematical Applications -
Earth Sciences & Geography - Engineering

(Springer, 2010)
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ol
GESMECHANICS & GEQENGINEERING

Modelling with Transparent

Soils
Modelling witl Visualizing Soil Structure Inter-
Transparent Soils action and Multi Phase Flow,

Non-Intrusively

Series: Springer Series in Ge-
omechanics and Geoengineer-
ing

Iskander, Magued

The fundamental premise of this monograph is that trans-
parent synthetic materials with geotechnical properties
similar to those of natural soils can be used to study 3D
deformation and flow problems in natural soils. Transparent
soils can be made by matching the refractive index of syn-
thetic soil materials and the pore fluid. This monographs
presents the geotechnical behaviour of several families of
transparent soils that can be combined to meet model-test
requirements, in terms of strength, deformation, or perme-
ability.

"Modelling with Transparent Soils" demonstrates how an
optical system consisting of a laser light, a CCD camera, a
frame grabber, and a PC can be used to measure spatial
deformations in transparent soil models non-intrusively.
Transparent soil models are sliced optically using a laser
light sheet. A distinctive speckle pattern is generated by the
interaction of the laser light and transparent soil. A 2D de-
formation field is obtained from two speckle images by us-
ing an image processing technique named adaptive cross-
correlation, which is an advanced form of the digital image
cross-correlation (DIC) algorithm that utilizes both window
sizing and window shifting methods. The monograph dem-
onstrates that comparison of 2D deformation fields between
transparent soil and natural soil showed that the results
were comparable in almost every aspect. Three dimensional
fields can be produced by combining multiple 2D fields in
Matlab.

Multiphase flow and surfactant flushing tests were also
simulated using a layered transparent soil systems and
several contaminants. The developed technology allows for
visualizing the contamination concentration and evaluating
the performance of remediation technologies in bench
scale model tests.

Content Level: Research

Keywords: Centrifuge - DNAPL - Geomechanics - Mechan-
ics - Model Tests - Modelling - Multi Phase Flow - NAPL -
Soil Structure Interaction - Tank Tests

Related subjects: Earth Sciences & Geography -
Engineering

(Springer, 2010)
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HAEKTPONIKA
NMEPIOAIKA

ISSMGE Bulletin

Volume 4, Issue 2
June 2010

www.issmge.or

KukAo@opnog To Bulletin Vol. 4, Issue 2, June 2010 Tng
International Society for Soil Mechanics and Geotechnical
Engineering.

O3 D

@ International Society for Rock Mechanics
ISRM

www.isrm.net/adm/newsletter

KukAogpopnoe 1o Teuxog No. 10 - IoUviog 2010 Newsletter
TnG International Society for Rock Mechanics.

O3 D

vgen_mm

Www.geoengineer.org

KukAogpopnoav Ta Teuxn #65 kal #66 Tou Newsletter Tou
Geoengineer.org (Maiog kai IoUviog 2010) pe NoAAEG xpnol-
MEG NAnpo®opieg yia 6Aa Ta BEPATa TNG YEWTEXVIKAG PNXa-
VIKAG. YnevBupiletar OTI To Newsletter ekdidetar and Tov
ouvadeA®o kai peENoGg TnNG EEEEMM  AnunTpn Z€KKO
(secretariat@geoengineer.org).

3 O

INTERNATIONAL TUNNELLING AND
UNDERGROUND SPACE ASSOCIATION

ita@news n°35
http://ita-
aites.org/cms/index.php?id=729&no cache=1

KukAogpopnoe To TeUxog No. 35 - IouUviog 2010 TWwv
ita@news Tng International Tunnelling Association.

3 O

WORLD ROAD

U NEWSLETTER OF THE PIARC NATIONAL COMMITTEES
—

June 2010 2l

http://www.piarc.org/library/aipcr/8/3026,Newslet
ter21VE.pdf

KukAogpopnoe 1o Teuxog No. 21 (Iouviog 2010) Tng World
Road Association (PIARC).
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EEEEIM

Topéag FEWMTEXVIKAG TnA. 210.7723434

ZXOAH NMOAITIKQN MHXANIKQN ToTt. 210.7723428

EONIKOY METZOBIOY NMOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,
MoAuTtexveiounoAn Zwypapou geotech@central.ntua.gr

15780 ZQrPA®OY IoTtoosAida www.hssmge.org (Uno Kataokeun)

«TA NEA THX EEEEMM» Ekd0TNG: XproTog Toatoavipog, TnA. 210.6929484, ToT. 210.6928137, nA-31. pangaea@otenet.gr

«TA NEA THX EEEEMM» «avapT®vTal» Kal oTnv 1I0TooeAida www.hssmge.gr
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