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INITITOYTO FEQAOTIKQN & METAAAEYTIKQN EPEYNQN

To LI.M.E., ye Tn onuepIvh TOL POP®N, 15PLONKE TO 1976 KAl
BACIKOG OKOTTOC TOL €ival N EQELVA KAl N PEAETN TNG YEWAOYI-
KNG SOUNC TNG XWPEAG, O EVTOTIIOUOC Kal N afloAdynon Twv
OPULKTWV KAl EVEQYEIAKWV TTPWTWV LAWYV (TTANV LEPOYOVAV-
BpdaKwV), N €pevva Kal AfioTroinon ToL LTTOYEIOL LSATIKOL
SLVAPIKOL, N ETMKIVOLVOTNTA ATTO TIC PLOIKEG KATAOTPOMEG
K.Q. JE OTOXO TTAVTA TN PEATICOON TNG TTOIOTNTAG (NG KAl TNV
TpooTacia Tou TEePIRAANOVTOG. Eival N.M.LA., emorTeveTal
amod 10 Ymouvpyeio MepiPAAAovTog, Evépyeiag & KAIUATIKAG
ANQAYNC KAl attoTeAEl Tov emmionuo YOUROLAO TNG MoAITeiag oe
OEUATA  YEWDETTIOTNUWY, OPLKTWV KAl EVEQYEIAKDV TIOWTWV
LAWYV

To ITME dpxice TN §pacTnEIotnTd ToL W¢ IFEY 10 1952, CLVE-
XIo€ WG EGITME (1972-1976) kal otn ouvéxela G ITME (1976
HEXP! ONUEQPA). LTNV TTOALETN TTOEEIQ TOL OTOV TopEd TWV lEw-
EMOTNUWY €C0TIACE TN $0ACTNEIOTNTA TOL OTN CLUPOAR YIa
TNV OIKOVOUIKN) avamTuén TNG XWPEAG Kal TN ReEATIOON TNG TTOI-
otnNTag {wNG PEca artod TNV agloTroinon TWV OPULKTWY KAl €-
VEQYEIOKWV TTOWTWV LAXYV, TV LOATIKWY TTOPWV KAl YEVIKO-
TEQA TV PLOIKWYV TTOPWV, HYE PPOVTIOA YIA TO TTEQIRAANOV.

Y1a oxebov 60 xpovia TNG ICTOPIKNG ToL SIadpoung, To IvoTi-
TOUTO TIPOCEPEPE TA PEYIOTA OTNV AVACLYKOOTNON KAl &V

(cuvéxeia oTn oeAiba 2)



CONTENTS

EnikaipdtnTa

- O Zei0p0og Tng 23" OkTwPRpiou 2011 atnv Toupkia 3
- O ZeI0p0oG TnG 28" OkTwPRpiou 2011 aTo Mepol 12
Mpooexeic ekdNAWOEIC EAANVIKOU evDIAPEPOVTOG 13
ApBpa

- The Civil Engineer 14

- Civil / Geotechnical Engineering in Society: Philoso-
phical Thoughts, Challenges and Recommendations 17

©£0€Ig €pyaciag yia YEWTEXVIKOUG HNXAvIkoUg 32
MNpooexeig MewTexvikeg EKdNAWOEIG: 34

- 10th International Conference on Analysis of
Discontinuous Deformation (ICADD-10) - “Back to

the Future” 34
- Emnoia EmoTtnpovikn Zuvedpia EME 35
- Conference on the Mechanical Behavior of Salt 35
- Second Southern Hemisphere International Rock

Mechanics Symposium SHIRMS 2012 36

- 46™ U.S. Rock Mechanics Geomechanics Symposium 36

- XII International Symposium on Environmental
Geotechnology, Energy and Global Sustainable

Development 36
- ISRM Regional Symposium II South American

Symposium on Rock Excavations 37
- 1%t Pan-American Conference on Unsaturated Soils

Pam-Am UNSAT 2013 38

- TU-SEOUL 2013 International Symposium on Tun-
nelling and Underground Space Construction for

Sustainable Development 39
- Effective and Sustainable Hydraulic Fracturing -

an ISRM Specialized Conference 40
- The 6th International Symposium on Rock Stress 40

- EUROCK 2013 ISRM European Regional Symposium
Rock Mechanics for Resources, Energy and Environ-
ment 40

- EUROCK 2014 ISRM European Regional Symposium
on Rock Engineering and Rock Mechanics: Structures
in and on Rock Masses 40

- 13"™ ISRM International Congress on Rock Mechanics
“Innovations in Applied and Theoretical Rock

Mechanics” 40
Néa ano Tig Aigbveig Evwoeig 42
- ISSMGE Council Meeting 42
- ISRM Council Meeting 43
EvdlapépovTa MNewTtexvika Néa 45
- Will Big Ben be the next Leaning Tower of Pisa?

Pisa expert says Big Ben leaning 45
EvdiapépovTa - SeIoOi 46

- Scientists See Evidence of Great Earthquake Clusters 46
- Rappelling engineers inspect quake-damaged National

Cathedral in Washington, D.C. 46
- H ayida oto Nagasaki 47
- «Toouvapl» xTuna otnv KpAtn Tnv AsuTépa 24

OkTwRpiou 2011... 47
- After Turkey’s Earthquake: When Will the World

Wise Up About Natural Disasters? 49
EvdlapépovTa - Aoina 50
- Vibration harvester developed to power tunnel

monitoring device 50
- Atlantis hunt: a third attempt 51
- H N &yive ... ynoiakr — Anpioupyndnke o KAAUTE-

POG WNQIAKOC XapTnG Tou NAavhTn 51
Néeg EkOO0EIG OTIC MEWTEXVIKEG ENIOTAHEG 52
HAekTpovika Mepiodika 54

TA NEA THZ EEEEI'M - Ap. 40 - OKTQBPIOZ 2011

(ouvéxela anod TNV NpwTtn oeAida)

ouvexeia otnv avanTtuén Tng EBvikng Oikovopiag, oTnv gun-
pepia Tou eAAnvikoUu Adou kai, BePaiwg, OTIG YEWEMIOTNUEG
otnv EAANGda. Kal dpwg Tov opyaviopo autd, ota nAaioia
TWV avekdInynTwv «opifOVTIOV» MEPIKON®V, TO KPATOG TOV
KAgivel!

'ONOI HAG €XOUME XPNOIYOMOIATEl TOUG YEWAOYIKOUG XAPTEG
NG EAAGBag nou ouvtdyBnkav and 1o IFME. ‘OAol pag €xou-
ME Xpnoigonoinasl Tnv BIBAI0BAKN Tou IFTME, n onoia kpUBEl
npaypartikolsg Bnoaupoug yia Toug EPEUVNTEG AAAG KAl TOUG
MNXavikoug TnG Npagng.

To ITME, peTa&l aA\wv, ekTeAei xpén EOBVIKNAC MFewAoyIkng Y-
nnpeciag, okonog Tng onoiag sival n anotunwaon - kataypa-
@ Kal TEAIKA n yvwon Tng BAcikAG YEWAOYIKNAG SOUAG TNG
XWPAG, UE XAPTOYPAPNOEIG, YEWXNMEIQ, YEWPUOIKN, TNAEMI-
okOMnNon, PBACEIG YEWEMIOTNMOVIK®OV OedOUEVWV K.G. Agv
undpyel AveNTUYHEVN XWPA OTOV KOOUO Xwpig EBvIKA Mew-
Aovikf Yrnpeoia. Kal paAiota, OTIC MEPICOOTEPEG XWPEG,
oTNV YEWAOYIKN UMNPECia €ival evTaypéva kai Ta avrioToixa
yewduvapika ivoTitouta (n.x. USGS, BGS k.Anm.).

Ta TeAeuTtaia xpovia noAAoi anod €udg, 131aiTePa o1 PEAETNTEG
YEWTEXVIKOI PNXavikoi, Bpebrikape O€ APKETEG NEPINTWOEIG
avTigETwnol pe to IFTME. Kar auTd yiaTi ol MEPIKOMEG OTAV
KPaTIKh XpnHaTodoTnor Tou wBlnoav Tig JIOIKNAOEIG TOU va
aoxoAnBoUv pe aAAOTpIa B€paTa Kal o€ NOAAEC MEPINTWOEIG
Va UMNOKATAOTAOOUV TOUG MEAETNTEG, €iTE Pnxavikoug, &iTe
YEWAOYOUG. ToUTo, OpwC, dev onuaivel OTI NpENEl va KAEioe!
To IFTME. To IFME npénel va guveyion va ugioraral, enavep-
XOMEVO OTIC OpacTnpIiOTNTEC MOU TOOO MNPOCEPEPAV OTNV
€AANVIKN ENICTNHPOVIKA KOIVOTNTA KAl EMEIG VA EVOOOUUE TNV
PWVN Mag YE auTAV TWV AAAWV avTIOpWVTWV OTAV KATAapyn-
or Tou.

AOYW KaBuoTEPNONG OTO KAEIOIMO Twv BepdTwyv Tou XV Ma-
veupwnaikoU Juvedpiou Eda@opnxavikng kalr FEWTEXVIKAG
Mnxavikng He To ypageio nou PBonbnoe oTnv dlopyavwon
TOU, O AmnoAoYIOHOC Tou Ba dnuooisudn oTo €NOPEVO TEUXOG
TQN NEQN THX EEEEM.

JuvadeA@ol ZATnoav va anooTéAAwvTal Ta dnuooIEupéva
oTo neplodikd apBpa Kal oc EEXwpPIoTA NAEKTPOVIKA apxeia,
WOTE va €ival eUXEPnG N anoBnKeuar Touc. Oa QPovTICOUNE
oTnV Unod KATaokeun 10TooeAida Tng EEEEMM va undpyn ei-
JIKOC XWPOC ME Ta apxeia OAwv Twv apBpwv (kal Twv AdN
ONHOCIEUHEVWV).
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EMNIKAIPOTHTA

O Zeio0p0G TNG 23" OKTWRpPIOU OTHV
Toupkia

Earthquake Details

Magnitude 7.1
Date-Time Sunday, October 23, 2011 at 10:41:21 UTC
Location 38.691°N, 43.497°E

Depth 16 km (9.9 miles) set by location program
Region EASTERN TURKEY

16 km (9 miles) NNE of Van

118 km (73 miles) N of Hakkari

127 km (78 miles) SSE of Agri (Karakose)
929 km (577 miles) E of ANKARA

Distances

EASTERN TURKEY
ERE 1023 104181 UTC 3% 58N 43 48E Depth: 16,0 km
Eprihauake Location

Tectonic Summary

Turkey is a tectonically active country that experiences fre-
quent destructive earthquakes. On a broad scale, the seis-
motectonics of the region near the October 23, 2011
earthquake are controlled by the collision of the Arabian
Plate and Eurasian plates; at the latitude of this event, the
Arabian plate converges with Eurasia in a northerly direc-
tion at a rate of approximately 24 mm/yr. West of the Oct-
ober 23, 2011, earthquake tectonics are dominated by
strike-slip faulting on the East (in southern Turkey) and
North (in northern Turkey) Anatolian fault zones. These
large, translational fault systems extend across much of
central and western Turkey and accommodate the western
motion of the Anatolian block as it is being squeezed by the
converging Arabian and Eurasian plates. In the area of Lake
Van and further east, tectonics are dominated by the Bitlis
Suture Zone (in eastern Turkey) and Zagros fold and thrust
belt (toward Iran). The October 23, 2011 earthquake
occurred in a broad region of convergence beyond the
eastern extent of Anatolian strike-slip tectonics. The focal
mechanism of today's earthquake is consistent with
oblique-thrust faulting similar to mapped faults in the
region.

This earthquake is a reminder of the many deadly seismic
events that Turkey has suffered in the recent past. The
devastating Izmit earthquake of 1999 (M = 7.6) broke a
section of the North Anatolian Fault 1000 km to the west of
the October 23 event and killed 17,000 people, injured
50,000, and left 500,000 homeless. Approximately 70 km
from this earthquake a M7.3 earthquake occurred on
November 11, 1976 destroying several villages near the
Turkey and Iran border and killing several thousand people.

TA NEA THZ EEEEI'M — Ap. 40 — OKTQBPIOZ 2011

A M7.8 earthquake struck Erzincan in 1939, killing an
estimated 33,000 people.

(bttp://earthquake.usgs.gov/earthquakes/eginthenews/201
1/usb0006bgc/#details)

2011 Van earthquake

The 2011 Van earthquake was a destructive magnitude
7.2 M, earthquake that struck eastern Turkey near the city
of Van on Sunday, 23 October 2011 at 13:41 local time. It
occurred at a shallow depth of 20 km (12.4 mi), causing
heavy shaking across much of eastern Turkey and was felt
across neighbouring parts of the South Caucasus and Le-
vant. Extensive areas sustained heavy damage to their
structures, and as many as 1,000 people were feared dead.

Geology

The magnitude 7.2 (M) Eastern Highlands earthquake oc-
curred inland on 23 October 2011 at 13:41 local time, cen-
tered about 16 km (9 mi) north-northeast of Van, Turkey
and at an estimated focal depth of 20 km (12.4 mi). Its
focal region and much of easternmost Turkey lie towards
the southern boundary of the complex zone of continental
collision between the Arabian Plate and the Eurasian Plate,
beyond the eastern extent of the Armenian and Asia Minor
fault zones. Part of the convergence between these two
plates takes place along the Bitlis-Zagros fold and thrust
belt. The earthquakes's focal mechanism indicates oblique
thrust faulting, consistent with the expected tectonics in
this region.

Due to its great intensity and shallow depth, the earth-
quake produced significant ground motions across a large
area. Violent shaking measuring MM IX on the Mercalli
scale occurred in Van, although widespread strong to se-
vere (MM VI-VIII) shaking was observed in many smaller
and less populated areas around the epicenter. Lighter but
well-felt ground motions (MM V-III) spread much farther
across the region, extending into surrounding countries
such as Armenia, Azerbaijan, Georgia, Iran, Iraq, Israel and
Syria.

The size of the rupture has been estimated as 60 km x 20
km, consistent with the observed distribution of after-
shocks, on a WSW-ENE orientated fault plane with a dip of
about 35°. An offset of about 2 m has been estimated at
10-15 km depth but there is no visible rupture of the
ground surface. The rupture lasted for about 50 seconds.

Eurasian Plate

Cypriis Ac

African Plate

Map showing main tectonic structures around the Anatolian
Plate on a base taken from a snapshot from NASA's World
Wind software. Arrows show displacement vectors of the

Anatolian and Arabian Plates relative to the Eurasian Plate.

The locations of the various structures were taken from
many published maps.
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Impact

The earthquake and its aftershocks affected much of east-
ern Turkey, demolishing hundreds of buildings and burying
numerous victims under the rubble. Ercis, a town near Van,
was hardest hit by the violent shaking; at least 55 de-
stroyed buildings, 45 fatalities, and 156 injuries occurred in
the town alone. Most of the buildings collapsed along the
town's main road and were residential, raising the possibil-
ity of a higher death toll. In smaller villages near the epi-
center, the shaking demolished almost all the brick houses.

In the city center of Van, at least 100 people were con-
firmed dead, and 970 buildings collapsed in and around the
city. About 200 inmates escaped after the walls of a prison
succumbed to the shaking, although 50 were quickly re-
captured. The Van Ferit Melen Airport was damaged, but
contradictory reports were given: According to NTV, air-
planes were diverted to the neighboring cities, while ac-
cording to the Anatolia News Agency, the earthquake did
not disrupt the air traffic.

Twenty-four hours following the main shock the death toll
stood at 264 but as many as a thousand are feared dead.
Multiple news reports suggest up to 2300 are injured with
many still caught under rubble. As of 25 October, rescue
and aid efforts are still ongoing, as many as 40,000 people
are believed to be homeless due to the considerable num-
ber of collapsed or damaged buildings. Latest reports sug-
gest that casualties exceeds 550 and an estimated 2200
buildings are damaged or destroyed in the affected areas.

Response

As of October 23, The Turkish government had responded
the disaster with 1275 personnel, 174 vehicles, 290 health
officials, 43 ambulances, and 6 air ambulances. Local peo-
ple also joined the rescue action, some using their bare
hands. Survivors and opposition politicians have criticized
the crisis management of the government.

On 27th of October AFAD announced that 13 million TL
(around $7 million US) has been sent so far in terms of
emergency relief efforts. Another 8.6 million TL (just under
$5 million US) has been donated via charity so far. There
are now a total of 3,826 search and rescue officers, 904
medical personnel, 18 search dogs, 651 construction equip-
ment and vehicles, including 146 ambulances, 7 rescue
choppers (air ambulances), 46 generators, 77 projectors,
95 portable toilets, 37 mobile kitchens, 3,051 kitchen sets,
6,359 catalytic stoves and a mobile oven in the disaster
area. 25,185 tents sent by Turkish Red Crescent Society
were distributed. 10 collective shelter tents, 60 prefabri-
cated houses, 90 Mevlana Transitional Houses (translation
needed) houses have also been erected. 109,986 blankets,
1,150 quilts and 5,109 sleeping bags have also been dis-
tributed. 3 meals a day are being provided with distribution
of hot meals food etc. Also 30 field tents have been set up
for public services and psychosocial trauma support.

As of October 27, in some sites, rescue work had been
stopped where attention was turning to the needs of the
survivors, however, there were still survivors found and
saved from the rubble on the same day and thereafter. The
government had announced that tents will be delivered to
those whose homes were deemed unsafe rather than who-
ever lined up asking for one.

International

The European Union and NATO expressed their condolences
and NATO offered help. The President of the de facto Turk-
ish Republic of Northern Cyprus Dervis Eroglu also sent
condolences. Armenian President Serzh Sargsyan sent his
condolences to Turkish President Abdullah Gl and offered
immediate help. United States President Barack Obama
said: "We stand shoulder to shoulder with our Turkish ally

in this difficult time and are ready to assist the Turkish au-
thorities."

Armenia, Azerbaijan, Bulgaria, China, Denmark, Georgia,
Germany, Greece, Hungary, Iran, Ireland, Israel, Japan,
Kosovo, New Zealand, Pakistan, Poland, Portugal, Russia,
South Korea, Sweden, Switzerland, Taiwan, Ukraine, the
United Kingdom, and the United States also offered Turkey
aid after the earthquake.

Turkish President Abdullah Gil, said that Turkish teams
were capable of handling the disaster management. Thus,
as of 23 October, Turkey stated that it had acknowledged
but declined all the aid proposals with the exception of
neighbouring Azerbaijan, Bulgaria, and Iran, with aid and
rescue workers arriving at the affected area shortly after
the quake struck without notifying Ministry of Foreign Af-
fairs. The Iranian Red Crescent set up relief camps to ac-
commodate people made homeless by the quake. Several
injured were transferred for treatment to the Iranian border
city of Khoy. However, on 25 October, Turkey announced
that it would be requesting aid from 30 countries. After
request, Israel airlifted mobile homes to the devastated
region. Armenian government sent 40 tons of cargo to Tur-
key, including tents, sleeping bags, blankets and bedding.

The Turkish government is looking for tents, prefabricated
houses, and living containers. The United Nations was
sending thousands of tents as well as blankets and mat-
tresses from October 28 on.

The U.N. Office for the Coordination of Humanitarian Affairs
(OCHA) stated that Erzurum would be a hub for interna-
tional assistance sent by plane, and Van had been asked to
establish a centre for assistance coming overland.

(Wikipedia,
http://en.wikipedia.org/wiki/2011 Van earthquake)

Up to 1,000 feared killed as earthquake hits
eastern Turkey

As many as 1,000 people were feared killed today when a
powerful earthquake struck Turkey, collapsing dozens of
buildings and pulling down phone and power lines in the
southeast of the country, officials and witnesses said.

Emergency workers battled to rescue people trapped in
buildings in the city of Van and surrounding districts on the
banks of Lake Van, near Turkey's border with Iran.

"We heard cries and groaning from underneath the debris,
we are waiting for the rescue teams to arrive," Halil Celik, a
young man who lived in the centre of the city, told Reuters
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as he stood beside the ruins of building that had collapsed
before his eyes.

"All of a sudden, a quake tore down the building in front of
me. All the bystanders, we all ran to the building and res-
cued two injured people from the ruins."

Turkey's Kandilli Observatory and Earthquake Research
Institute said the magnitude 7.2 earthquake struck at 1041
GMT and was five kilometers deep.

Around 10 buildings collapsed in Van city and about 25-30
buildings were brought to the ground in the nearby district
of Ercis, Deputy Prime Minister Besir Atalay told reporters.

"We estimate around 1,000 buildings are damaged and our
estimate is for hundreds of lives lost. It could be 500 or
1,000," Kandilli Observatory general manager Mustafa Erdik
told a news conference.

Cihan news agency reported that there were more than 50
dead bodies at a hospital in Ercis, a town near Van, near
the quake's epicentre.

Prime Minister Tayyip Erdogan was travelling to Van and
the cabinet was expected to discuss the quake at a meeting
called for Monday morning.

"A lot of buildings collapsed, many people were killed, but
we don't know the number. We are waiting for emergency
help, it's very urgent," Zulfikar Arapoglu, the mayor of
Ercis, told news broadcaster NTV.

Cihan news agency said that of the dead, 30 had been
killed in Ercis district where some 80 buildings had col-
lapsed.

"We need tents urgently and rescue teams. We don't have
any ambulances, and we only have one hospital. We have
many killed and injured," Arapoglu said.

Turkey's Red Crescent said one of its local teams was help-
ing to rescue people from a student residence in Ercis. It
said it was sending tents, blankets and food to the region.

More than 20 aftershocks shook the area, further unsettling
residents who ran out on the streets when the initial strong
quake struck. Television pictures showed rooms shaking
and furniture falling to the ground as people ran from one
building.

Dozens of emergency workers and residents crawled over a
multi-storey building in Van as they searched for any peo-
ple trapped in side.

Elsewhere, vehicles were crushed in the street by falling
masonry while dazed-looking people wandered past.

Some 50 injured people were taken to hospital in Van,
state-run Anatolian news agency reported, but it did not
give details on how serious their injuries were.

Turkish media said phone lines and electricity had been cut
off. The quake's epicentre was at the village of Tabanli, 20
km north of Van city, Kandilli said.

In Hakkari, about 100 km south of Van, a Reuters corre-
spondent said the building he was in swayed for about 10
seconds during the quake. But there was no immediate sign
of casualties or damage in the town, which is about two and
a half hours drive through the mountains from Van.

Major geological fault lines cross Turkey and small earth-
quakes are a near daily occurrence. Two large quakes in
1999 killed more than 20,000 people in northwest Turkey.

An earthquake struck Van province in November 1976 with
5,291 confirmed dead. Two people were killed and 79 in-
jured in May when an earthquake shook Simav in northwest
Turkey.

(Hurriyet Daily News, 23 October 2011,
http://www.hurriyetdailynews.com/n.php?n=update-5-
strong-earthquake-hits-turkey-up-to-1000-feared-killed-
2011-10-23)

Powerful Earthquake Strikes Eastern Turkey

ISTANBUL—A powerful 7.2-magnitude earthquake struck
eastern Turkey on Sunday, collapsing apartment buildings
and cutting communications and power in the city of Van
and its surroundings.

By Monday midday, Prime Ministry's office in Turkey put the
death toll at 264 and the number of wounded at 1,300, as
the number kept rising quickly and the full picture of the
damage was still unclear.

"There are no longer damaged areas that have not been
reached," Deputy Prime Minister Besir Atalay said, adding
that most affected areas were the cities of Van and Ercis, as
well as nearby villages.

"Altogether 7,000 tents have been set up, 5,000 of them in
Ercis," he told.

According to the Prime Ministry's emergency agency, the
earthquake destroyed or damaged 970 buildings in the re-
gion, and over 2,300 search and rescue teams were work-
ing on the field.

Prime Minister Recep Tayyip Erdogan, who visited the area
late Sunday, said that this earthquake, too, will be over-
come.

"We will not leave our citizens alone in this winter cold," he
promised.

An eyewitness said a number of buildings in central Van
collapsed, leaving people panicked in the streets, while as
many as 1,000 people were thronging outside the local
hospital.

After the quake, more than a dozen aftershocks were felt,
according to Turkish television. The strongest one, at mag-
nitude 5.7, shook Van just before midnight local time, when
Mr. Erdogan was still visiting the region.

The prime minister's rapid response to the quake in the
mainly ethnic-Kurdish region signaled the seriousness of
the quake, and also the political importance of handling the
disaster effectively.

The militant Kurdistan Workers' Party, or PKK, is active in
the region where the quake struck, and has many support-
ers there. Mr. Erdogan is working hard to win backing from
ordinary Kurds for his effort to crush or marginalize the
PKK.
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In the town of Van, Sabahattin Alkan, who runs a tourism
company, said, "The situation here is really bad. A lot of
buildings have collapsed. There are no communications
with the villages, so we don't know what is happening out
there." His own home was severely damaged but standing,
he said.

"A lot of people are trying to get out of town to stay with
relatives in the villages," Mr. Alkan said. Power was down,
he said. Rescue teams were using generators to light rubble
in the dark, said Nasuh Maruki, director of AKUT, a Turkish
rescue organization.

Around 10 buildings collapsed in Van, Deputy Prime Minis-
ter Besir Atalay told reporters.

The Kandilli Observatory and Earthquake Research Institute
in Istanbul estimated the strength of the quake at 7.2 and
said the death toll could rise to between 500 and 1,000.
The observatory said aftershocks could continue for days or
weeks.

That could complicate recovery as the risk of aftershocks
keeps people out of their homes. Van is at an altitude of
1,750 meters, (5,750 feet), and snow is forecast this week.

Azerbaijan, Iran and Bulgaria sent rescue teams to the
area, Mr. Erdogan told reporters, and the prime minister
said numerous offers from other countries will also be con-
sidered if necessary.
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Turkey, which sits atop two major earthquake faults, has
extensive experience in earthquake rescue. Some 1,000
rescue personnel, medics and engineers, as well as search
dogs and tents, were sent to the region from around Tur-
key, a spokesman for AFAD, Turkey's Emergency Manage-
ment Agency, said.

Van suffered a large earthquake in 1976, when more than
5,000 people died. Turkey's most recent catastrophic
earthquake was in 1999, around 60 miles east of Istanbul,
when at least 17,000 people were killed. In 1939, 33,000
people were killed in a quake in Erzincan, also in eastern
Turkey.

Israel, with which Turkey recently downgraded diplomatic
relations, offered help dealing with the quake, as did the
U.S., Greece and several other nations, Turkey's state Ana-
dolu news agency reported. Relations between Israel and
Turkey have deteriorated sharply over Israel's refusal to
apologize for the killing of nine pro-Palestinian activists
from Turkey by Israeli commandos last year, when the
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troops boarded a Turkish aid ship that was seeking to break
Israel's blockade of Gaza.

"At this difficult time Israel is willing to provide any aid re-
quired anywhere in Turkey and at any time," Israeli Presi-
dent Shimon Peres told his Turkish opposite, Abdullah Gul,
in a phone call, according to a statement on the Israeli
president's website, Reuters said.

It wasn't clear if Turkey would accept Israel's offer of help.
"Turkey has not made any request for international assis-
tance. For now we are thanking whoever calls and noting
their offer," said Turkish foreign ministry spokesman Selcuk
Unal. "We will be able to evaluate our particular needs after
the relevant authorities have a real picture of what is going
on."

Rivals Turkey and Greece broke the ice in their relationship
in so-called earthquake diplomacy in 1999, when the large
quake hit Istanbul. Greece and Turkey had come close to
war in the mid-1990s over territorial disputes in the Aegean
Sea.

The quake struck at 1:41 p.m. local time, its epicenter 16
kilometers (10 miles) north-northeast of Van, the U.S. Geo-
logical Survey said. The quake was at a depth of 20 kilome-
ters (12.5 miles), according to the U.S. agency.

Van, with a population of just over one million, is close to
the border with Iran. The wider region was already in tur-
moil, after Kurdish militants killed 24 Turkish soldiers on
Wednesday, prompting a large-scale military response from
Turkey on either side of the border with Iraq, some 200
kilometers (125 miles) south of Van.

On Sunday, the military's general staff said it had sent
three transport planes and natural-disaster teams to the
earthquake zone. In a separate statement Sunday evening,
the general staff said operations against the PKK were con-
tinuing.

—Joshua Mitnick in Jerusalem contributed to this article.

(Marc Champion and Ayla Alabayrak / The Wall Street Jour-
nal, October 24, 2011,
http://online.wsj.com/article/SB1000142405297020477790
4576648781428661342.htmI?mod=dist smartbrief#project
%3DSLIDESHOW08%26s%3DSB100014240529702047779
04576649442573967966%26articleTabs%3Dslideshow)

Reverse Fault Earthquake

BGS head of seismic hazard and archives Roger Musson
said yesterday’s quake was a “reverse fault” type. This is
where the hanging wall moves up relative to the foot wall,
and causes greater ground movements than a traditional
earthquake.

(New Civil Engineer, 24 October, 2011,
http://www.nce.co.uk/news/geotechnical/earthquake-
death-toll-continues-to-rise-in-turkey/8621543.article)

World reacts to earthquake in eastern Turkey

Many countries from all over the world offered help and
condolences to Turkey after an earthquake measuring 7.2
on the Richter scale hit the eastern province of Van on
Sunday.

At least 217 people were killed and 700 others were

wounded, while 970 buildings were demolished in the
earthquake.
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Rescuers take part in an operation to salvage people from a
collapsed building after an earthquake in eastern Turkey
that killed at least 217 people.

The United States, Britain, Greece, Azerbaijan, Pakistan,
Israel, Ireland, Poland, Hungary, Switzerland, Bulgaria,
Georgia, China, Ukraine, Russia, Canada, South Korea, Ja-
pan, Iran, Kosovo, the EU, NATO and the U.N. offered to
help Turkey after the earthquake.

"We stand shoulder to shoulder with our Turkish ally in this
difficult time and are ready to assist the Turkish authori-
ties," U.S. President Barack Obama said in a statement.
"On behalf of the American people, I express my deepest
condolences to the families of the victims. Our thoughts
and prayers are with the brave men and women who are
working to bring assistance to this stricken region."

Presidents of Turkish Republic of Northern Cyprus (TRNC),
Azerbaijan, the U.S., France, Israel, Serbia and Iraq; Sec-
retary General Ekmeleddin Ihsanoglu of the Organization of
the Islamic Cooperation (OIC); President of the European
Council Herman Van Rompuy; European Parliament Pres-
dent Jerzy Buzek; U.N. Secretary-General Ban Ki-moon;
and foreign ministers of Germany, Britain, the U.S. and
Ireland called Turkish officials and offered help and condo-
lences.

NATO Secretary General Anders Fogh Rasmussen also re-
leased a statement showing support in the wake of the dis-
aster, stating: ""NATO stands ready to assist our ally Tur-
key, if needed."

(Monday, October 24, 2011, Anatolia News Agency)

Aldowon

The earthquake collapsed several buildings in Van province
on Oct. 23, 2011, trapping an unknown number of people
under debris.
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Rescue workers try to salvage people from collapsed build-
ings after a powerful earthquake rocked eastern Turkey, in
the city of Ercis, Van province, Turkey, 24 October 2011.

Ol OWOTEG AVTICEIOHIKEG KATAOKEUEG €ivdl 0 HO-
VOG TPONOG AVTIHETOMNICNG TWV ICXUPKOV CEICHMV

Designing for Safety in Turkey and Other
Earthquake Zones

The latest earthquake in Turkey — that country’s strongest
in a decade — provides a fresh reminder of the deep vul-
nerability created by weak building designs in the world’s
crowded seismic danger zones. There will be more horror to
come there and in other places prone to powerful quakes.

But don’t be tempted to write off high death counts from
building collapses in shaky developing countries as simply
another unavoidable consequence of poverty. There are
designs suitable for schools and other structures that are
fundamentally stronger than those typical in such regions
and only require configuring common materials in different
ways.

I've written here often about one such design, by Santiago
Pujol of Purdue University. Now I've posted a freshly edited
video (incorporating an animated graphic by my elder
son, Daniel) that conveys how simply rearranging the same
batch of bricks, columns and windows can create a resilient
structure on a budget.

So there’s no difference in cost or materials. All that's
needed is awareness and motivation. The head of the office
of the International Strategy for Disaster Reduction, a
United Nations body, has said that the collapse of almost
1,000 buildings "underlines the importance of providing the
right incentives and information to builders and property
owners in the world’s most dangerous earthquake zones.”

The Open Architecture Network is one experiment in getting
smart designs where they need to go. I'd love to know of
more.

And of course this issue is hardly restricted to poor regions
of the world. There’s, as well, with Oregon being a glaring
case in point.

(Andrew C. Revkin, October 23, 2011,
http://j.mp/dorQuakeDesign)
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"Poor" construction blamed for structural dam-
age in Turkey's quake

Amid Debris in Turkey, Survivors and Signs of Poor Con-
struction

A building in Ercis, Turkey, that collapsed Sunday.

ISTANBUL — Rescue teams continued on Tuesday to pull
survivors from piles of twisted metal and chunks of con-
crete in eastern Turkey, a region devastated by a major
earthquake on Sunday afternoon.

Rescuers tended on Tuesday to a 2-week-old baby named
Azra, one of more than 30 people who have been found
alive in the rubble.

Aerial photographs on Tuesday from the eastern province of
Van showed devastation in Ercis, where more than 50
buildings on a main road had collapsed and rooftops were
pancaked. In surrounding villages, many mud-brick build-
ings were demolished.

Questions were raised about the quality of construction in
the area, with some buildings having remained completely
intact while those next door were destroyed. The region is
officially designated as earthquake prone, along with many
other areas of Turkey that contain active faults.

“We saw the construction material in many demolished ar-
eas to be merely sand, randomly mixed with pebble, that
fell into pieces with minor force,” an emergency worker said
on NTV television. “Here, you see,” he said as he crumbled
a large stone into dust in his hand.

On Tuesday, more than 200 specialists were busy assessing
the damage in Van and neighboring communities. With
large red cross marks, they noted structures they deter-
mined to be unstable. Many people were unwilling to return
home, even if their houses had survived the destruction.

(Sebnem Arsu / New York Times, October 25, 2011)
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Turkey's prime minister blasts building industry

Following devastating earthquakes a decade ago, Turkey
imposed tougher building codes, but enforcement has been
weak. With Sunday's earthquake destroying hundreds of
buildings, Prime Minister Recep Tayyip Erdogan said the
failure of "local councils, building contractors and inspec-
tors" to check concrete quality should be seen as criminal
negligence.

Big quake in Turkey highlights shoddy con-
struction

Prime Minister Recep Tayyip Erdogan on Wednesday ac-
cused Turkey's construction industry of criminal neglect,
saying shoddy work had contributed to the collapse of
buildings when a 7.2-magnitude earthquake hit southeast-
ern Turkey on Sunday.

VAN, Turkey — Prime Minister Recep Tayyip Erdogan on
Wednesday accused Turkey's construction industry of
criminal neglect, saying shoddy work had contributed to the
collapse of buildings when a 7.2-magnitude earthquake hit
southeastern Turkey on Sunday.

Meanwhile, rescue workers in Ercis, one of the worst-hit
cities, pulled three survivors from the rubble of a collapsed
building after 67 hours.

The official death toll stands at 461, although it was ex-
pected to climb. Rescuers were continuing to look for survi-
vors.

Despite tough safety codes approved a decade ago after
earthquakes killed 18,000 people and prompted an outcry
over the poor quality of construction, enforcement has re-
mained lax.

Some residents in Ercis said some of that city's pancaked
buildings lacked steel support rods and sufficient concrete,
and accused builders of sacrificing safety for speed and
economy.

"Death comes from God. But what about poor construc-
tion?" asked Nevzat Altinkaynak. "Look at this building. It
was new. It didn't even have paint on it yet!"

The Turkish army's search and rescue unit tries late
Wednesday to reach people trapped under debris of a col-
lapsed building in Ercis, Van province in eastern Turkey.

Erdogan said the failure of local councils, building contrac-
tors and inspectors to check the use of poor-quality con-
crete in buildings that crumbled during the earthquake
amounted to criminal neglect.

"The painful price was paid by the people inside," Erdogan
said. Negligence on the part of local councils, building con-
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tractors and inspectors should be seen as a crime, he
added.

He conceded that state aid was insufficient in the hours
immediately after the quake. "We were not successful in
the first 24 hours. We admit that," Erdogan said, adding
that aid operations were since running smoothly.

He promised that Van, the capital of the province of the
same name where the quake was centered, would be re-
built "in a short space of time." Nearly 2,300 buildings in
the province were destroyed.

Some engineers said the quake was so strong that even
properly built buildings would have collapsed.

Shaking associated with a magnitude-7.2 quake "can cause
collapse of buildings even with moderate seismic design
and quality construction," according to Mishac Yegian, a
professor of civil engineering at Northeastern University in
Boston.

In other areas of Van province, survivors got into fistfights
over relief supplies such as tents and food.

Meanwhile, the government did an about-face on its previ-
ous rejection of offers of help from other countries, even
accepting an offer of mobile homes from Israel, with whom
relations have become increasingly strained in the past
year.

The southeast province of Van borders Iran, and the popu-
lation is made up mainly of Turkey's Kurdish minority.

Material from The Associated Press is included in this re-
port.

(Carsten Hoffmann and Jasper Mortimer / The Seattle
Times - Deutsche Presse-Agentur, October 27, 2011)
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By NEWS

Some buildings in Van has totally leveled as others stand
still after a huge quake, a proof that construction firms
failed in some resistance tests to cut costs, critics argue.

Legislation allows contracting firms to agree with the con-
struction inspection companies of their choice, which gives
way to abuses requirements, Adaoglu says.

Meltem VATAN KAPTAN, PhD

Assistant Professor

Istanbul Aydin University, Florya Campus
Faculty of Engineering and Architecture
Istanbul / TURKEY

Phone: +90 444 1 428 - 1625
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O Ze10p0G TNG 28" OKTWPRpPIOU OTO
Mepou

Earthquake Details

Magnitude 6.9
Date-Time Friday, October 28, 2011 at 18:54:33 UTC
Location 14.515°S, 76.009°W
Depth 23.9 km (14.9 miles)
Region NEAR THE COAST OF CENTRAL PERU

51 km (31 miles) SSW of Ica, Peru

112 km (69 miles) S of Chincha Alta, Peru
201 km (124 miles) W of Puquio, Peru
288 km (178 miles) SSE of LIMA, Peru

Distances

-5 B -FE Bl

NEAR COAST OF CENTRAL FERU
T 103N 105FEE UTE 14,388 TRE5 Dept. 20,5 b
Eaiagacks Leastion

(http://earthquake.usgs.gov/earthquakes/eginthenews/201
1/usb0006fv2/)

Earthquake Central Peru - 104 people injured,
1,430 homeless and 92 houses collapsed so far

A 6.9 magnitude earthquake hit near the coast of Central
Peru. The earthquake hit at 01:54 PM local time (18:54
UTC). Initial USGS data stated that the epicenter was on
the coastline approx. 50 km from Ica, a big Peruvian city.
Lucky escape for Ica, as the Peruvian seismological agency
IGP did locate the epicenter at 117 km from Ica.

The affected zones where : Ica, Oalpa, Pisco, Chincha and
Canete. In his latest report Indeci said that 2,575 people
were affected by the earthquake, 92 houses had collapsed,
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194 houses were uninhabitable and 515 houses were dam-
aged.

A collapsed house due to the October 28 2011 earthquake
in Ica province, Peru - Image courtesy and copyright Re-
gion Centro LaRepublica Peru

The Cathedral from ICA will be demolished as the total
structure become destabilized and would collapse anyway
with the next serious earthquake.

La Republica Peru quotes Seismologist Julio Kuroiwa in say-
ing that yesterdays very strong earthquake could be called
an “aftershock” of the massive 2007 earthquake. Massive
earthquakes can trigger very strong to massive aftershocks
for decades. Mr. Koraiwa compared both the 2007 earth-
quake with yesterday’s aftershock, as he called it. The 2007
7.9 magnitude earthquake was 30 times stronger than the
one from Friday.

He also said that to generate a tsunami the magnitude has
to be at least 7.2 and be very shallow. (ER ... these are the
words of the seismologist, not ours — tsunamis are a very
difficult subject and cannot be generalized on a worldwide
scale. Every coastline is different and magnitudes to trigger
tsunamis do vary a lot. Additionally, the local aspect may
never be forgotten. For example in this case, we at earth-
quake-report.com are always alerted when the epicenter is
shallow and it is located on the steep slopes of underwater
mounts. Here the level difference between the top of the
South America plate and the base of the Nazca plate was
3000 m! Landslides below sea level have generated de-
structive local tsunamis in the past. Luckily, here every-
thing was kept well together.)

(Armand Vervaeck, James Daniell, Szombath Balazs / Eart-
Quake-Report, October 28, 2011)
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APIZTOTEAEIO NMANEMIZTHMIO OEZZAAONIKHZ
MOAYTEXNIKH ZXOAH
TMHMA NMOAITIKQN MHXANIKQN
MPOrPAMMA METANTYXIAKQN ZIMOYAQN
ANTIZEIZMIKOZ ZXEAIAZMOZ TEXNIKQN EPIQN

AIGAEEN oTO NAQicIO TOU PETANTUXIAKOU MPOYPAUHATOG Ono-
udwv ASTE (AVTIOEIONIKOC SXe31a0N0G TexVIKwV ‘Epywv) Tou
Tunpatog MoAimkwv Mnxavikwv Tnv Mapaokeur) 11 Nogu-
Bpiou 2011, wpa 13:00 ortnv AiBouca SuvedpIGOEWV TOU
1lou Opo®ou Tou KTIpiou TnG YdpauAikng Tou TunuaTog Mo-
NITIKOV Mnxavikowv otnv onoia 6a piAnosl o Prof. Mustafa
Erdik, Professor of Earthquake Engineering, Kandilli Observ-
atory and Earthquake Research Institute, Bogazici Univer-
sity, Istanbul pe ©¢upa: “Earthquake Rapid Response and
Early Warning System in Istanbul”.

Mustafa Erdik is a Professor of Earthquake Engineering at,
and currently serves as the Director of, Kandilli Observatory
and Earthquake Research Institute in Bogazici University in
Istanbul. He has worked with UNESCO, UNIDO, UNDP and
several international foundations around the world on
earthquake engineering problems. He is a member of the
editorial board of several professional journals. He serves in
the executive board of several professional societies and
establishments, including Turkish Catastrophe Insurance
Pool. He has authored or co-authored more than 200 scien-
tific papers and 5 books. In 1999 he was elected as the
laureate of United Nations Sasakawa Disaster Prevention
Award and in 2004 he has received the NATO Science for
Peace - Summit Prize. His current research interest is on
earthquake hazard and risk assessment. Born in Ankara,
Turkey, Dr. Erdik received a B.S. degree (1970) from Mid-
dle East Technical University, Turkey, and the degrees of
M.S. (1972) and Ph.D. (1975) from Rice University in Hous-
ton, Texas.

TA NEA THZ EEEEI'M — Ap. 40 — OKTQBPIOZ 2011

ICC

Institution of Civil Ensinwr:

Greek Local Association
4 Macrigianni Street, Corbi-Vari 166 72 Tel. 210.9655157
Institution of Civil Engineers
www.ice.org.uk

NMPOZKAHZH

H EAAnvikn 'Evwon Tou IvoTiToutou MOAITIK®V Mnxavikov
Hvwuévou BaoiAeiou (€dpa Aovdivo), g ouvepyaaia He Tov
'EAANva avTinpdéowno «Tpuewva Zn. NIkoAdo» Twv akoAoU-
BwV YEPHAVIKWV ETAIPEINV, 0AG NPOOKAAEI O OEUIVAPIO PE
Ta €€A¢ BEpara:

'‘OpiAog «Bauer Maschinen GmbH»
©¢pa: EEONAIOPOG & CUOTAHATA YIA YEWTEXVIKEG KATAOKEUEG
(ppela Tappou, avaueien
€dapoug, nacoalol Pe ekTONIoN €3aPIkoU UAIKOU)
OMIANTEG: Mr. Schopf Manfred (Senior Consulting Engineer)
Kal
Mr.Lammle Tim (Civil Engineer, Sales Director VT11)

ETaipeia «Friedr.Ischebeck GmbH»
©¢ua: Zuotnuarta aykupiwv Ischebeck-TITAN
OMIANTEG: Mr. Lahme Stefan (European Sales

Representative)

Tonog: AugiBeaTtpo J&P-ABag A.E. Apapouciou-Xahavdpiou
16, Mapadeicog Apapouaciou

Huepounvia: 9 NoegpBpiou 2011

'‘Qpa: 18.00-21.30

FAwooa: AyyAika

AlGAgigpa e Kage kal BouTrpara

KooToG oUppETOXNG: dwpedv

NapakaAoUpe dINAWOETE TNV CUMKETOXN 0aG (OVOUATENWVU-
Ho kal TNAEPwVo) pExp! 7" NoguBpiou 2011 oTov K. MixaAn
Xatfnxaunn oto email mhadjihambis@jp-avax. gr

ZeAida 13



APOPA

The Civil Engineer

The first modern civil engineer in Great Britain was John
Smeaton (1724-1792); his life work was memorialised in
1994 by the dedication of a plaque in the north aisle of
Westminster Abbey. Windows above commemorate Sir
Benjamin Baker (the Forth Bridge), Parsons (the steam
turbine), Lord Kelvin and Sir Henry Royce; nearby are me-
morials to Thomas Telford, James Watt, Isambard Kingdom
Brunel and George and Robert Stephenson; this is the “En-
gineers Corner” of the Abbey. Close at hand are architects
(Sir George Gilbert Scott, Sir Charles Barry, John Pearson)
and scientists and mathematicians - the monument to New-
ton is justly magnificent.

It is right that architects, engineers, scientists and mathe-
maticians should be grouped together. Some activities in-
volve all four of the professions, and, in particular, it is
sometimes hard to distinguish between the work of engi-
neers and scientists. Engineers use Newton's mathematics
and Faraday's physical laws; engineers and scientists have
a common technical language to describe the tools at their
disposal. However, there is a difference in the way those
tools are deployed. Scientists use the tools to deepen un-
derstanding of their own subject, while engineers use the
same tools in order to do something, whether it be to de-
sign a turbine blade, an electronic circuit, or a radio tele-
scope; to drive a tunnel under the Channel; or to create a
great building - a Gothic cathedral or a steel-framed sky-
scraper.

Smeaton's scientific work, recognised by his election to the
Royal Society at the early age of 28, resulted directly from
his need to establish a theoretical basis for his engineering
projects - it is in this sense that he may be described as a
modern engineer. In the seventeenth century the Royal
Society, and in France the Académie, were in no doubt that
the “science” their members studied should be of immedi-
ate and practical use; this, indeed, was the whole intent of
Francis Bacon's “new philosophy”. However, the split be-
tween “science” and “engineering” widened quickly, and as
early as 1783, for example, Cambridge University created a
Professorship of Natural Experimental Philosophy to ensure
that engineering developed as a discipline in its own right.
Earlier, in 1749, a technical university had been established
at Mézieres in France in order to teach hydraulics, earth-
works and surveying to young army officers (and the great
Ecoles, and the Polytechnique, were established before the
turn of the century).

However, the theory taught in the universities in the eight-
eenth century was not adequate for those engineers en-
gaged in “the art of directing the great sources of power in
Nature for the use and convenience of man” (to use Tho-
mas Telford's words of 1828 as first President of the Insti-
tution of Civil Engineers). An engineer in charge of a major
project, well-schooled though he may have been, was
forced to make his own experiments and to develop his own
scientific theory. Smeaton was particularly well-read, and
his library included major works from both sides of the
Channel (Newton's Principia, of course, but also Bélidor's
Architecture hydraulique of 1735, Desagulier's Experimental
Philosophy of 1744, a Vitruvius, and so on). However, it
was known that a great range of engineering problems re-
quired urgent attention, and the Royal Society, and the
Académie, offered prizes from time to time for their solu-
tion.

The four great problems in structural engineering through-
out the eighteenth century were the strength of beams, the
strength of columns, the thrust of arches and the thrust of
soil (that is, the behaviour of soil behind a retaining wall, a
problem in the field of what is now called soil mechanics).
When Charles Coulomb, as a recent graduate of Mézieres,
was sent as a young army officer to fortify the island of
Martinique (against the attacks, among others, of the Brit-
ish), he found that he lacked the theory for each of these
four problems. He needed solutions in order to design his
fortifications; on his return to Paris after nine years abroad,
he presented his contributions to theory to the Académie in
a notable paper of 1773. (The fourth section of this paper is
a fundamental contribution to the science of soil mechanics,
of which Coulomb is regarded by engineers as the founder.
He is remembered by physicists - who do not know of him
as a civil engineer - for his later work on electric charges.)

Smeaton, like Coulomb, was interested in a broad range of
topics, and, throughout his life, he presented his scientific
work to the Royal Society. Eighteen papers were published
in the Philosophical Transactions between 1750 and 1788
(Coulomb read 32 memoirs to the Académie/Institut be-
tween 1773 and 1806). In his papers, Smeaton was con-
cerned with three main topics: instruments, astronomy and
mechanics. He was interested in problems concerned with
navigation on the one hand, and with astronomical obser-
vation and instrumentation on the other, and his papers on
these subjects, early and late in his career, were careful
and intricate. Between these publications, however, three
papers are of a different class; they deal, in essence, with
fundamental questions of theoretical mechanics.

It was the great paper of 1759 (soon to be translated and
published in France), “"An experimental enquiry concerning
the natural powers of water and wind to turn mills”, that
was rewarded with the Copley Medal, the highest award
bestowed by the Royal Society for original research -
Smeaton was then aged 35. Coulomb's work had been in
solid mechanics; Smeaton was dealing with fluids, and once
again the basic science had not been established which
could be used for engineering design. Smeaton knew of
existing French theory and his own experiments demon-
strated clearly where this was incorrect. In fact his own
theoretical enquiries at this time did not resolve some of
the basic issues, and it was Borda in France, 10 years later,
who contributed the mathematics which led finally to the
turbine. What was hazy in 1759 were the concepts of mo-
mentum, energy and work, and how these should be ex-
pressed mathematically; Smeaton got far enough in his
analyses to be able to make correct design decisions for
mills.

In all of this scientific work are reflected the difficulties that
confront an engineer when he expands a basic store of sci-
ence, great though that may be, to tackle problems not met
with before. Smeaton's eighteen papers are valuable in
themselves, and they show how he was contributing to his
profession, establishing ideas which could be understood,
taught and used by his successors. But the papers are in
effect by-products of the design and execution of a great
range of civil engineering works.

Perhaps the best known of Smeaton's works is his first
lighthouse of 1756/9, the Eddystone. His own Narrative of
the Building and a Description of the Construction of the
Edystone Lighthouse, published as a book in 1791, shows
how an engineer achieves something new. The Trustees
had to agree to a house built in stone; Smeaton himself
went to Plymouth to survey the Rock (he invented his own
surveying apparatus for this purpose); he devised an ingen-
ious interlocking of each course of stone to confer stability
on the whole structure; he made experiments, and finally
determined the precise mix of lime and pozzolana to form a
mortar that would set under sea water; and he considered
the effects of wind and waves in his choice of a continuous-
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Plate | of Charles Coulomb's first scientific paper, presented
to the French Academy in 1773 and published in 1776. The
plate illustrates three of the four problems discussed by
Coulomb - illustrations of masonry arches were grouped on
a second sheet.

Figure 3 shows a beam, embedded in a wall at the left-
hand end, and carrying a load near its tip - how could the
breaking load of this cantilever beam be calculated? A ten-
sion test, shown in Fig. 1, would give the fracture strength
of the material - could this fracture strength be correlated
with the bending strength of the beam? Coulomb showed
how such a prediction must be made, and Fig. 6 gives the
technical illustration from which he developed his theory.

Similarly, Coulomb was concerned with the calculation of
the breaking load of a stone column loaded vertically, as in
Fig. 5, and he showed that fracture would occur along an
inclined plane CM, at an angle which could be predicted
from the properties of the material.

The third problem tackled by Coulomb was the design of
retaining walls to hold back soil (Fig. 7). To design the wall,
it was necessary to evaluate the thrust of the soil, and Cou-
lomb's 1773 paper is regarded as fundamental to the de-
velopment of the science of soil mechanics.

These four problems - the strength of beams, the strength
of columns, and the thrust of soil, together with the thrust
of arches - were the most important problems of civil engi-
neering in the eighteenth century. They arose in a military
context, in the design of fortifications, but their solutions
opened up a range of applications in the general field of
structural engineering.
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Eddystone lighthouse: An engraving from a drawing by
Smeaton.

The Eddystone Rocks are part of a reef of red granite, 14
miles south of Plymouth; they are largely covered at high
tide, and have always been a hazard to shipping. A first
lighthouse was built on the rocks in 1696, and was de-
stroyed in a storm in 1703. A second lighthouse, in timber,
was completed in 1709, and survived until 1755 when it
was destroyed by fire. Smeaton was relatively unknown
when, at the age of 31, he was commissioned to design a
new lighthouse, and he was determined to use stone, both
for its weight which would resist the forces of wind and sea,
and because it would not burn.

The first problem Smeaton faced was to anchor the stones
securely to the rock base. Six steps were cut in this rock,
and the steps filled with massive blocks, weighing between
1 and 2 tons, dovetailed together and to the rock. The sev-
enth course was the first complete course of the lighthouse;
the exposed blocks were of granite, and the inner of Port-
land stone. Entrance to the house was above level 14, and
a spiral stair led to the succession of four chambers above
level 24; these living quarters were enclosed by a circular
wall consisting of single blocks of granite. Access between
chambers was by means of a movable ladder.

The lighthouse was commissioned in 1759, and survived for
well over a century - it was then found that the base rock
was in a serious condition. Smeaton's tower itself was in
good condition, and the upper parts were taken down and
rebuilt on Plymouth Hoe, after a replacement tower had
been completed in 1882.
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ly curved profile for the lighthouse. Finally, he made sure
that the work was prosecuted well and efficiently - engi-
neers' tasks do not stop with the conceptual ideas, nor yet
when those ideas have been clothed with design calcula-
tions and drawings; engineers must ensure that the pro-
jects are actually achieved.

For the twenty-five years following the completion of the
Eddystone lighthouse, that is, from 1760 to 1783, Smeaton
was intensely occupied with engineering projects. He de-
signed more than 50 watermills and windmills, and some
dozen steam engines for water supply and pumping. These
are what would now be called mechanical engineering
works, and of course gave rise to those questions of mo-
mentum and power to which he tried to find answers. In
the civil engineering field, Smeaton designed four major
public bridges, including the three fine masonry arches at
Coldstream, Perth and Banff; there were also half a dozen
minor bridges in stone or brick, and two aqueducts. He was
responsible for the Forth and Clyde Canal, and for substan-
tial improvements to several river navigations; and his
works include major harbours, piers and fen drainage
schemes. Before 1760 the profession of civil engineering
hardly existed; a decade later recognisably modern consult-
ing engineers could be seen, of whom Smeaton was pre-
eminent. Such men, then as now, travelled to where their
skills were needed; they made designs on the basis of their
store of knowledge, and, if that store were insufficient, they
made their own theory and experiments and contributed to
the science of their subject; and they made sure, if neces-
sary with assistants, that the work was properly done.

Engineers cannot work alone. Mention has been made of
the Institution of Civil Engineers which in 1828 formally
established a channel for the exchange of professional in-
formation. Much earlier, in 1771, an informal Society of
Civil Engineers had been established; Smeaton was a foun-
der member, and he was a regular attender of meetings
until his death, when the group was renamed the Smeato-
nian Society. It was in essence an eighteenth-century din-
ing club, and as such it still exists today. There was, how-
ever, a vital function - the club provided the opportunity for
a group of civil (that is, non-military) engineers to discuss
their work.

(Jacques Heyman - University of Cambridge “THE SCIENCE
OF STRUCTURAL ENGINEERING”, Chapter 1, pp. 1-8, ©
Imperial College Press,
http://www.worldscibooks.com/engineering/p163.html)
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Civil/Geotechnical Engineering in Society:
Philosophical Thoughts, Challenges and
Recommendations

Heinz Brandl (*)
ABSTRACT

This contribution is dedicated to the public image of the
civil engineer and geotechnical engineer, respectively, seen
from an ethical and philosophical point of view. Discrepan-
cies between professional opinions, the gap between theory
and practice, pros and cons of codes or regulations, and the
lifelong learning society are discussed on the basis of the
author’s nearly fifty years of comprehensive professional
experience. Furthermore, the environmental challenge to
civil/geotechnical engineering due to climate change and
global increase in population is emphasized. Finally, the
younger engineering generation’s prospects in the future
are addressed and recommendations are given.

1. Public opinion

We live in the age of high tech. Though engineering stands
at centre stage becoming the key to survival, civil engineer-
ing is @ much misunderstood and widely underestimated
profession (Fig. 1). It is a melancholy paradox: in its mo-
ment of ascendance and severely needed by society, civil
engineering is frequently faced with the trivialization of its
purpose and the debasement of its practice.
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Fig. 1. Where is Civil Engineering? Hidden between archi-
tects and geologists? Overlapping interaction and coopera-
tion are essential.

In the social system of ancient Egypt, civil engineers (espe-
cially hydro and structural engineers) ranked directly below
the viziers (and the God-King), and were thus in a position
equal to governors of the provinces. Architects, painters
and artists were subordinate to them (Fig. 2). But these
times are long gone.

Most individuals, living in @ modern industrial state, are not
aware how much it is the achievement of civil engineering
that so many people can live comfortable lives in such rela-
tively small areas. For the basic needs of society, civil engi-
neers build water supply and sewage facilities, they con-
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struct apartment and office buildings, factories, as well as
storage facilities and silos. For the distribution of goods
they build roads and railways, waterways, market halls,
department stores and supermarkets. For the education of
children they construct all kinds of schools, and, to an ever
increasing extent, trade schools, colleges and universities
for the professional education and training, because more
and more people strive for higher education to enrich their
lives. Civil engineers erect (drinking) water supply systems,
irrigation systems and the facilities to obtain natural re-
sources, they build power plants for energy generation,
hospitals where people hope to be cured, sport facilities for
bodily fitness - as well as sewage removal systems, waste
water purification plants and refuse deposits in order for
society not to be suffocated by the waste created by Indus-
trial production and by every-day-living, and in order to
prevent irreparable damage to the environment. Further-
more, civil- and geotechnical engineers minimize natural
hazards (e.g. by landslide stabilization, flood protection,
avalanche and mudflow protection, design of earthquake
resistant structures, etc.).
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Fig. 2. In the social system of ancient Egypt civil engineers
(hydro engineers) ranked directly below the viziers (and the
God King) in a position equal to governors of provinces.

Very few people recognize that it was primarily civil/geo-
technical engineering that made it possible that the average
life expectancy of men in the industrialized countries in-
creased so dramatically during the past 100 to 125 years:
In former centuries drinking water was often contaminated
and full of bacteria. This foul water and the improper re-
moval of waste caused terrible epidemics (e.g. cholera,
typhoid fever, dysentery), which killed millions of people in
Europe alone. From this point of view, it is the merit of
civil/geotechnical engineering to have saved more lives
than medicine by providing the means for clean drinking
water supply and for the proper disposal of liquid and solid
waste (Fig. 3). The first public Vienna drinking water sys-
tem, for instance, was constructed in the years 1870-1873,
and it has been supplying the population with 470 million
litres of high quality water per day ever since. The total
length of the pipes from the headwaters region in the
mountains to the reservoirs in Vienna is 3,100 km.
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Fig. 3. Contribution of civil engineering / geotechnical en-
gineering to increase human life expectancy through clean
drinking water. Contrary to Hamburg its twin city part Al-
tona had in 1892 already a modern drinking water supply
and, therefore, remained free from the Cholera epidemic.
Vienna had this already in 1872 (right, below)

Most people understand construction as constructing
houses or buildings. This misconception had made civil en-
gineering a very small term in public opinion. But actually,
construction is one of the biggest industries worldwide, in
India for instance even number two behind agriculture. And
it is far beyond the film industry, which takes at least one
full page in every newspaper describing its legends every
day.

It was through dams, not gold that California became the
equivalent of the world’s seventh richest country: Dams
have turned the arid Central Valley into an agricultural su-
permarket to the world. Dams quench the thirst of coastal
cities from San Diego to San Francisco with billions of gal-
lons of fresh water annually. Dams let Sacramento escape
regular devastating floods. And above all, dams power the
states aerospace, microchip, film or “dotcom” industries
with an average 40 BMWh of electricity: more than coal, oil,
geothermal waste, wind and solar energy sources combined
(Asmal 2000).

The main reason for this discrepancy with regard to our
profession is that most achievements are taken for granted.
They simply work, and civil or geotechnical engineers are
not spectacular enough for the media. Attention is paid
more or less only in the case of failures or building collapse,
according to the media’s principle “only bad news is good
news”.

On the other hand it is our fault that the public is not in-
formed about outstanding achievements of our profession,
e.g. construction of 10-lane underground expressways in
urban areas and soft soil, structures in sliding slopes and
earthquake zones, etc.: Engineers do not talk very much
about the work that they have done, and they are rather
reserved towards media people.

It is hardly known that the first fully-working, program-
controlled, electromechanical digital computer in the world
(already with 2000 relais) was invented in 1941 by a civil
engineer (the German K. Zuse, 1910-1995), who in 1955
also invented the first electronic device to rationalize and
accelerate the many comprehensive calculations he had to
perform in structural and geotechnical engineering.

The Scottish bacteriologist Sir Alexander Fleming (1881-
1955), for instance, is well known worldwide (Nobel Prize
for development of penicillin), but only few persons have
heard about the Canadian civil engineer Sir Sanford Flem-
ing (1827-1915) who coordinated the development of rail-
ways, telegraph, and standard time zones.

The American civil engineer (and medical doctor) Andrew
Taylor Still (1828-1917) founded the osteopathy, an alter-
native medical treatment using only the hands.

The German civil engineer Johann Tschauner (1908-1974)
became a pioneer of rocket and space technology and as-
trodynamics.

Also very few people know how much civil engineering con-
tributes to modern medicine: Hydraulics is not only used in
waterpower technology and for designing drinking water
supply systems and sewage systems but increasingly also
for the calculation/assessment of the streaming behavior in
blood vessels (especially in the vicinity of bypasses). Statics
contributes significantly to the medical understanding of
stress-strain behavior of the human (or animal) skeleton
and muscle system - thus becoming an important factor for
difficult operations, rehabilitation, for prostheses, etc.
Screws made of bone material are used in the oral and
maxillo-facial surgery. Statics and strength of material sci-
ences are even helpful in dermatology: For example, taking
into account the major and minor principal stress directions
of a local skin area during skin operations helps to minimize
scar formation later. The special course "Biomedical Engi-
neering" at the Vienna University of Technology underlines
this cooperation between civil engineering and medicine.

The main task of the building industry (including geotechni-
cal and environmental engineering) is not only the con-
struction of new structures, but also the maintenance, and
finally the repair of those old damages, which have been
caused within the last decades by our industrial “squander-
ing society” - partly through ignorance and partly through
lack of knowledge.

For nearly a century the "men of technology" had been
considered the personification of progress. The historian
Thomas Buckle, for instance, wrote with enthusiasm: “The
railway did more to bring people together, than all philoso-
phers, poets and prophets before”. This glorification of
technology has now, in many cases, turned into just the
opposite, sometimes even to a “Techno-phobia”. The pre-
sent doubts and uncertainties are expressed by Peter Usti-
nov: “The last voice to be heard before the globe exploded
was that of an expert saying that this would be technologi-
cally impossible.”

Anti-technology fanatics and unrealistic environmentalists
have now even created the rude term “techno-fascism”
which comprises the whole field of technics. But they forget
that modern life depends entirely on technology, and this
will increase more and more as time goes on. Technology
critics would, no doubt, ask for remote surgery if this ad-
vanced technique could save their lives. And most of those
who condemn modern production nevertheless are con-
sumers of those products.

From the “warm bed” of an affluent, industrialized society it
is relatively simple now to globally criticize the enormous
achievements of technology, which would not even have
been possible in dreams 100 years ago. This criticism is not
voiced by the generally practical and realistic silent major-
ity, but by some thoughtless or even untrustworthy media
people, opportunistic politicians, narrow-minded idealists
who do not understand the paramount connections, and
finally by dreamers, pseudo intellectuals, and image neu-
rotics. “Experts” who, more or less, oppose any new project
without proposing alternatives are like dentists who bore
holes into the teeth but don't fill them.

The civil and geotechnical engineer is, and always has
been, primarily an executive organ (but not an executive
“slave”). Not he should be criticized but those clients, offi-
cial or private, who wanted to have a certain project real-
ized. Until a few years ago, almost every mayor of a city or
a village fought like a lion to have as many broad streets
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built as possible, because that was considered modern and
a sign of progress. Now, the same individuals complain of
the disadvantages of increasing traffic. Can this develop-
ment be blamed on the civil engineer? Definitely not!

We run risks. Most of the time we ignore them; sometimes
we stop and decide how to deal with them. That'’s life. Risks
arise in sports, in business, in personal relationships; they
are present in the laboratory, in technology, in medicine, on
construction sites, in traffic, in political calculations, every-
where (Fig. 4). Acting individually, we often prefer to gain
some benefit by accepting some danger. Acting collectively,
we make similar trade-offs (Nicholas, 2000).

Fig. 4. Ship impact at a main pier of a railway bridge cross-
ing the river Danube. Toe zone of the pier sheared off by
2.2 m; steel girders show multiple buckling.

When society must assess risks, and those risks can be
clarified, at least in part, by science, technology or mathe-
matics, the responsibility of the research community seems
to be “clear and complete”. But that is not always so easy.

People frequently expect a so-called zero-risk or at least
that today’s risks must be manageable. The first demand is
absolutely unrealistic; the second one can only be partly
achieved. Risk level, risk assessment and risk management
depend on numerous interacting factors and on the specific
fields, as medicine, transportation engineering, mechanical
engineering, civil engineering, etc.

Civil engineering, especially geotechnical engineering, in-
volves higher professional risks than most of the other
technical fields. Calculated risk and residual risk have to be
well balanced, whereby a central question remains: “How
safe is safe enough?” Failures can occur in spite of detailed
ground investigation, sophisticated calculation, site supervi-
sion and monitoring - they are inevitable because of the
complex nature of ground and groundwater. Nevertheless,
the public opinion is very critical towards this branch of
engineering, and “building scandal” or “construction scan-
dal” is a term easily used by the mass media for headlines.
Moreover, engineers, as viewed by the public, should ex-
clude every risk (even if unidentifiable). On the other hand,
the public has more or less got used to traffic accidents
killing thousands of people per month worldwide. There is a
great difference in the evaluation of car accidents on the
one hand and other accidents on the other. The car has
obviously become today’s “idol” or “golden calf” which con-
sequently involves the public acceptance of high risks to life
and health, while accidents e.g. caused by a failure in the
road structure, by uneven pavement on expressways, or by
a bridge collapse (e.g. due to scouring) are condemned as
almost criminal acts.

Consequently, it should be emphasized that a so-called
100%-safety cannot be obtained in many cases of geotech-
nical engineering (e.g. landslides, earthquakes). And this
must be accepted by

e the public,
e politicians and other decision makers,
e and by lawyers.

Several clients and politicians have been quoted as saying
that they would like some day to meet an engineering ge-
ologist or geotechnical engineer who is one-armed - so that
he will not be able to say “on the other hand”. This rather
feeble witticism reflects on all too prevalent impatience with
uncertainty. We crave for clear answers, but ground is an
uncertain material. Hence, it is one of the greatest chal-
lenges in geotechnics to come up with a design or an an-
swer when no clear-cut, ideal solution exists.

Geotechnical engineering achievements or scientific work
cannot be evaluated by prizes as in case of architectural
competitions. Though originally very laudable and produc-
tive, the rating business has been in many cases taken to
ludicrous extremes (e.g. “best” dentist or pizza parlor of the
town). It may be explained by the US syndrome for ratings
and rankings, which results from the super-competitive
urges of its population. But what shall all this rating/ranking
accomplish in geotechnical engineering? An objective
evaluation is practically impossible and makes no sense. So
please, let us stay away from producing rankings (Dunnicliff
2000).

It seems, that even normal ranking alone is not sufficient
any more. The term “excellence” has become increasingly
over-stressed and overused. Institutions, universities, com-
panies, etc. all are offering special fields of “excellence”,
and the peak is the Nobel Prize. However, for engineering
sciences (as well as for architects) no Nobel Prize exists,
thoughpersons like Karl Terzaghi or Nikolaus Tesla certainly
would have deserved this outstanding award (Fig. 5).

Alfred Nobel

Karl v. Terzaghi
(1833 - 1896)

(1883 - 1963)

Fig. 5. There is no Nobel Prize for Engineering Sciences.

Despite all efforts to improve the image of the civil engi-
neer, it will always be below that of the colleagues of medi-
cine, physics, or chemistry - because high-tech surgery, for
instance, directly saves lives, and flights to the moon are
just more spectacular than even the most impressive struc-
tures. Especially disadvantaged in this respect are we, the
geotechnical engineers. It is said that surgeons cover up
their mistakes by burying them; in our work the successes
are buried and hidden below the ground surface, upon
which the architects put their “visible” structures and are
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praised for them. Our names are only mentioned if some-
thing goes wrong. This should not frustrate us too much,
because geotechnical engineers work with the contents and
not with the image.

Coming back to the comparison geotechnical/civil engineer-
ing and medicine (Fig. 6): Recent medical statistics dis-
closed that in Great Britain about 40.000 people annually
lose their life because of medical mistakes. The same num-
ber is known from Italian hospitals, whereby organizing
problems and defect equipment, and less medical mistakes
play a role. In Germany, about 25.000 patients die because
of wrong treatment or unsuccessful surgery. In addition,
about 300.000 patients survive but suffer permanently
from severe treatment mistakes. Imagine, if geotechnical
engineers designed and constructed in such a way that,
let’s say, 10 people annually would lose their life in each of
these or other industrialized countries. The public would rip
them apart. Nevertheless, the doctors still remain the Gods
in white, while the engineers are frequently looked down
upon as technocrats. But antitechnology fanatics forget that
modern life depends entirely on technology, and this will
increase more and more as time goes on.

Collapse of the 800 m long
Seoul-Bridge (domine effect)

Fig. 6. Medicine and (geotechnical) engineering: Similarities
(Observational Method), cooperation (e.g. statics) and dif-
ferences (number of “failures”; image in the public opin-
ion).

New technological approaches to sustainable global devel-
opment are required - not just better policies. Technology is
the most promising way out of a lot of seemingly irreconcil-
able goals associated with bringing the world’s impover-
ished regions into a certain economic boom. But until now
global development efforts have been hampered by the
failure to mobilize science and technology adequately. In
this connection geotechnical and civil engineering could
contribute essentially (e.g. infrastructure, irrigation, clean
and renewable energy supply, urban ecology, resources
and waste management, disaster mitigation).

The challenge for all of us is to demonstrate that, as civil
engineers, we can improve the quality of life in an equitable
and lasting way.

2. Discrepancies between professional opinions

A close co-operation of experts of various disciplines is
wanted and definitely necessary (e.g. geology, geotechnics,
structural engineering, hydraulics, physics, chemistry, etc.).
But it becomes ethically questionable when some specialists
let themselves drift into fields of expertise other than their
own, and when they think they would be qualified to act as
commentators or even experts, despite their lack of specific
knowledge. The grey zone of "half knowledge" of so-called
experts is frequently rather wide - and, unfortunately, peo-
ple mostly tend to believe the wrong half (Fig. 7). In addi-
tion, more and more self-appointed "experts" appear on the
scene, most of them contributing to the undermining of the
decision makers’ judgment, sometimes even leading to
their total confusion. Experts who are under the pressure of
one of the parties in a hearing, or who are otherwise sub-
jected to directives, have to be considered biased. There is
also a certain obsession for image building or the striving
for the receipt of contracts and jobs, which sometimes in-
fluence expert opinions in a questionable way. Whoever has
observed the performance of such experts in meetings or
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hearings will be able to understand the reactions of dis-
trustful or confused politicians - especially in environmental
and transportation engineering and in urban design. Some-
times it is not clear “if such experts help to solve a problem
or if they are themselves the problem”.

“Unknown”
“Unbekanntes”

“half knowledge”
“Halbwissen”

FEARS, SCEPTICISM
BEFURCHTUNGEN

WISSENSSTAND
KNOWLEDGE

Vorbehalte, reservations,
Instinkte (+), instincts (+)
Hausverstand common sense

Fig. 7. Fears, scepticism, etc. of people versus their volume
of knowledge and the grey zone of “half knowledge” (sche-
matic):

Curve a = usual case. Curve b = special case regarding
design and public acceptance of waste deposits or waste
treatment facilities and of large scale projects (highways,
power plants, high voltage lines, etc.).

Many experts believe in the philosophy of "he who pays the
piper calls the tune”. This attitude - which can be found in
almost any field - might bring short-term success, but in
the long run it represents a dangerous boomerang: Both
parties lose credibility. Experts who knowingly write ten-
dentious reports in the interest of their client are not legally
liable (as long as no criminal offence exists). They can be
compared to lawyers who primarily have their client's inter-
est in mind. The lawyer defends his client by over-stressing
the positive aspects and omitting the negative ones. In
contrary, an engineer must take an equal account of both
sides, otherwise he will be considered as a “one-sided, ten-
dentious expert” and lose professional reputation. To sum
up, the engineer has definitely to look for the truth, which
is not necessarily the duty of the lawyer.

It can certainly happen within the realm of the sciences
that experts of unquestionable integrity are of different
opinion on special points. Diversity of opinion of experts is
hardly new - on the contrary, such discrepancies have al-
ways been a spark for further development and often have
bred innovation. They should therefore not necessarily be
regarded as negative. But there obviously is cause for con-
cern if the public believes that for each expert opinion there
might exist (or be ordered) a contradictory opinion by an-
other expert. Typical examples throughout the industrial-
ized world are environmental impact assessments or the
site evaluation and selection for a new waste disposal facil-
ity.

Experience tells us that the largest source of claims and
disputes in the civil engineering field is in the ground. Nev-
ertheless, an alarmingly large percentage of ground engi-
neering is done by non-geotechnical engineers or by geolo-
gists with insufficient civil engineering background.

What is very often not realized is that - as in most other
aspects of life - there exists a difference in the quality of
professional opinions and qualifications. Equal (profes-
sional) levels - in a democratic or legal sense - can hardly
be found in the case of totally contradictory statements.
Actually, experience has shown that highly qualified experts
usually arrive at rather similar opinions - or they are at
least able to agree on a joint declaration. Huge discrepan-
cies are nearly always based on big differences in the quali-
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fication of the experts. Friedrich Engels stated already in
1878 "There is just no democratic forum for scientific
work".

Especially dangerous are those “experts” who don’t know
what they don’t know. Incompetent persons are sometimes
like noisy sparrows: they appear in swarms and drive away
the song-birds.

The decision makers, especially the politicians, thus have to
have the courage to stand by the opinions of high-level
professional experts - and should ignore possible "counter-
opinions" from biased, image-neurotic, or self-appointed
experts. Here, the interest of the community has to be put
before the egoistic interests of individuals.

“Experts” or groups hindering or even preventing the con-
struction of buildings, which are required for the infrastruc-
ture of modern society (e.g. highways, railways, power
plants, waste disposal facilities) should be called to account
for their egoistic or fundamental, or even anarchistic activi-
ties. Most of the time such people only discuss what is not
possible, not justifiable, not allowable, not appropriate, not
functional, etc. Positive, constructive suggestions and the
(co-operative) search for feasible, realistic solutions are
pushed into the background. This can result in a feeling of
uncertainty on the part of the politicians, can diminish their
ability to make decisions and sometimes even lead to their
total resignation.

The expert, for his part, will have to get used to accept and
allow doubts that are expressed with regard to his qualifica-
tion, his professional knowledge and the correctness of his
opinion, and not consider them as lése majesté. Distrust
about the expert's objectivity should be accepted by him
with philosophical calmness.

Moreover, the expert increasingly needs inexhaustible pa-
tience, for instance with those neighbors of construction
projects who lose all objectivity purely because of their con-
tradictory standpoint and personal interest. A typical exam-
ple is the “not-in-my-backyard” syndrome which can be
found so often in the siting of nhew waste management fa-
cilities (landfills, incineration plants). All too often, the is-
sues opposing such siting are non-technical, e.g. they are
political, social, conceptual, emotional, etc. When consider-
ing a new or virgin site (also called “greenfield” site), the
situation is heightened to the point where technical logic is
often completely left out of the decision making process.
Moreover, there is a wide emotional discrepancy in the pub-
lic tolerance regarding contamination by public traffic or
landfills (Fig. 8). Only few persons would abstain from driv-
ing a car.

. Internal and extemal slope failure (local, global)
. Sliding of supporting ring fills.
Sliding of cover liners
. Spreading in the boltom.
. Grourd fallure.
Settiameant of subsall.
. Seltiement of waste.
Lateral displacements
Sliding of the waste.
10. Failure of perimeter berms.
11. Sliding along warking joints of tha fill
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Fig. 8. Example from environmental geotechnics: Prove of

ultimate limit states and serviceability for municipal waste

deposits. Widely different contradictory tolerance regarding
contamination through landfills or public traffic.

To sum up, that type of expert is needed "who gains his
self-confidence and his authority from the quality of his
expert opinion and not merely from his function and posi-
tion™.

3. Theory and practice; codes and standards

In the last decades the level of geotechnics has increased
tremendously, especially in ground engineering but also
regarding numerical methods. However, the latter includes
- to a certain extent - some danger to younger colleagues if
they are not led properly: They frequently think that every-
thing can be calculated, even to an accuracy of several
decimal places. More and more, a so-called “point-and-click
generation” of “white collar engineers” without sufficient
site experience is emerging.

The world is becoming digital, whether we like it or not. We
may soon arrive at the stage where nothing can be de-
signed or evaluated unless it can be done numerically. Nev-
ertheless, engineering judgment will remain essential in the
whole field of civil engineering, especially in geotechnics.
But engineering judgment can be gained only by combining
theory and practice. An excellent geotechnical (and struc-
tural) engineer requires not only a firm theoretical knowl-
edge but also comprehensive experience, as well as engi-
neering feeling and intuition in equal parts.

Fig. 9 shows an example where over-reliance on new nu-
merical methods and lacking parametric studies in the de-
sign phase caused severe problems during the operation of
a 200 m high arched concrete dam. Finally, a 60 m high
counterweight was required to enable a full reservoir filling
(Brandl, 1990). Counterweight and arch dam are connected
by more than 600 horizontal bearings for regulating the
seasonal movements.
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Fig. 9. Comprehensive rehabilitation of a 200 m high
arched concrete dam. Severe operation problems because
of over-reliance on new numerical methods in the design

phase.

The role of experience in geotechnics had already been em-
phasized by Professor Karl Terzaghi towards the end of his
life when he wrote: “There was only one temporary devia-
tion of the professional line | pursued. It involved a brief
period in the twenties during which | believed that the
problems of earthwork and tunnel engineering like those of
bridge design could be solved by theory alone, on the basis
of the results of adequate laboratory tests.”

With regard to publications and lectures, another statement
of K. Terzaghi, included in the foreword of the first issue of
Geotechnique (1948), is still valid: “A well documented
case history should be given as much weight as ten ingen-
ious theories.” This recommendation could help to bridge
the gap between theory and practice.

Terzaghi’s close colleague, Ralph B. Peck predicted in 1991
the consequences of a gradual widening of the gap between
theory and practice as follows: “Researchers will take ref-
uge in increasingly esoteric investigations; practitioners will
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pay little attention to the research results. Reading learned
journals will become less interesting and profitable to prac-
titioners, scientific oriented workers will find themselves
more or less writing to each other.”

To be experienced does not necessarily mean to be knowl-
edgeable. And pure practitioners (“we have always done so
and don't need any theory or science”) are just as onesided
as pure theoreticians. A cross fertilization between theory
and practice is needed, as has been successfully demon-
strated by bringing modern geotechnics to practical tunnel-
ing and vice versa during the past decade.

My own professional activity of more than 40 years has
confirmed again and again: “The deeper you penetrate into
your profession, and the more difficult a project is, the
more experience counts, but combined with theoretical
knowledge.“ A design, which is exclusively theoretical may
lead to results, which are widely contradictory to practice.
Two spectacular examples of then innovative technologies
which were widely criticized in the first stages of their ap-
plication may illustrate this: The deep dynamic consolida-
tion (heavy tamping, Fig.10) of soft clays seemed to be
completely contradictory to the conventional consolidation
theory and soil improvement technology of that time (1970
- 1975). Crib walls and slender geosynthetic retaining walls
were also questioned until the observational method proved
their suitability. The safety of these structures up to 20 - 30
m height and installed in steep slopes could not be proved
in a theoretical, conventional way. Hitherto calculation
methods had provided safety factors clearly below 1 (some-
times F = 0.7), whereas the structures - constructed with
engineering feeling, empiricism and experience - showed
sufficiently safe behavior, as monitoring disclosed (Fig. 11).
Meanwhile structures up to 40 m height exist.

w, < 1000%
Fig. 10. Heavy tamping in deep reaching, extremely soft
organic soil in 1972 (left). Different cranes on later
construction sites.
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Such discrepancies or contradictions occur not only in geo-
technical or structural engineering but also in other disci-
plines of science as an example from aerodynamics illus-
trates: “Theoretical investigations have proved that the
bumblebee, because of its bodily form, its heavy weight,
and its relatively small wing area cannot fly. Thank God, it
does not know this, and so it keeps buzzing happily through
the air!”

Those who think that engineering problems can be solved
by theory alone should be reminded of Leonardo da Vinci:
“It has been said that the knowledge acquired from experi-
ence is purely mechanical, while scientific knowledge al-
ways begins and ends in the mind. But it seems to me that
those sciences which have not been born by experience,
the mother of all certitude, are vain and full of misconcep-
tions.” - See also Fig. 14.

J.W. Goethe also addressed this subject when his Mephisto
in Faust II states (Fig. 12): “They think, what cannot be
calculated cannot be true” and “Das ist eine von den alten
Sunden, sie meinen Rechnen, das sei Erfinden” - meaning
“This is one of the old sins, they think calculating be invent-

ing.

e

Mephisto in Faust II:

~Was ihr nicht rechnet,
glaubt ihr sei nicht wahr."

Das ist eine von den alten Stinden,

J.W. Goethe (1749 — 1832 ) sie meinen Rechnen, das sei Erfinden."

Fig. 12. J.W. Goethe’s Mephisto in Faust II refers to the
discussion “pure mathematics” - “inventor mind”, Right:
Two figures to “Faust”, drawn by J.W. Goethe: Witches
(top), Walpurgis night (below). “They think, what cannot be
calculated cannot be true”. “This is one of the old sins, they
think calculating be inventing”.

In the 1930ies, when the young science of soil mechanics
was severely questioned and even opposed by many aca-
demics (Fig. 13), K. Terzaghi stated: “The present oppo-
nents of soil mechanics will die out; so this problem will
solve itself biologically. But the worst harm to soil mechan-
ics will come once it is discovered by pure theoreticians
because the efforts of such men could undermine its very
purpose, especially if they don’t distinguish between ideali-
zation and reality.”

A. Einstein obviously had a similar opinion of pure theoreti-
cians when he stated: “Since pure mathematicians have
fallen upon the relativity theory, | myself don’t under-stand
it any more.”

With regard to the ever increasing capacity of modern com-
puters and numerical methods, it should be emphasized
that soil is a physical model, a particulate material and not
a virtual model.

In his Nash lecture J.B. Burland stated 1987: “It is both
arrogant and dangerous to believe that ground engineering
can be carried out solely on the basis of numbers given
from site investigation coupled with codes of practice. It is
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necessary to study case histories, learn about local experi-
ence, examine the soil and visit the site.”

Fig. 13. From the notebook of O.K. Frohlich (December
1935): Theory of settlement of clays (together with K. Ter-
zaghi). Severely opposed by P. Fillunger (TU Vienna), who
stated in a polemic e.g. “wherever one opens books on soil

mechanics, one finds curiosities” (Brandl, 1983).

A field where theory and practice inevitably collide is the
remediation of contaminated sites if pure theoreticians,
idealistic environmentalists or formalists require an “abso-
lute” cleaning. But this is in a strict physical/chemical sense
practically not possible. Cost-effective measures achieve an
effectiveness of about 70 to 80(90)%. Cleaning of more
than 90(95)% commonly leads to an excessive increase of
costs. From a pragmatic point of view, it therefore should
be preferred to remediate more sites on a lower level than
to spend the available money on just one site - whereby
the question “how clean is clean” still remains.

In conclusion, geotechnical engineers must go on bridging
the gap between theory and practice. A simple example
from the field of deep foundations shall underline this:
Theorists have been thwarted by the complexity of the
boundary conditions during pile installation and the limita-
tions of existing soil models; experimentalists have been
handicapped by the number of independent variables need-
ing measurement. As a result, pile design still relies on em-
pirical correlations between a limited set of parameters,
while other (equally important) factors are neglected.

A lack of practical experience can be observed among many
academic staff. A detrimental effect of research evaluation
in universities has been to create “paper-writing machines”
(Langdon 2002) who have no practical experience. On the
other hand, a lack of mathematics and science in the uni-
versity education is also to blame. For instance, how many
geotechnical engineers question the certainty of their
(semi-) empirical design correlations (and how many would
even be able to do so?). Consequently, teaching of theory
and practice must be well balanced. Otherwise the systems
leads to graduates who will be increasingly unlikely to have
heard about an alternative to the textbook solution.

Engineering is the application of science to technological
problems. But it is not simply the gross application of sub-
lime theory; it is also a versatile scientific field per se. Nev-
ertheless, a non-negligible group of architects and even
civil engineers frequently looks the other way. Of course,
the usefulness of new theories has not been always imme-
diately apparent, but the incorporation of science into engi-
neering was eventually extremely successful. “There is
nothing more practicable than a good theory!” (I. Kant,
1724-1804) - Fig.14.

With this opinion, the greatest German philosopher was far
ahead of his contemporaries. For instance, in 1822 Thomas
Tredgold, a celebrated British engineer observed that “the
stability of a building is inversely proportional to the science

of the builder” (Florman 1987). When in 1858, W.J.M.
Rankine issued his famous and widely used Manual of Ap-
plied Mechanics, he sought to put an end to the deplorable
“separation of theoretical and practical knowledge.” Yet as
late as 1872 the author of a Civil Engineer Pocketbook
stated that he would not refer to Rankine or other expo-
nents of theory because they are “but little more than strik-
ing instances of how completely the most simple facts may
be buried out of sight under heaps of mathematical rub-
bish” (Florman 1987).

1 lime [diays] Zeit [Tage] lag t 680
i 5 w0 a0 00 500 100 000 1003
.

L
H\ Sattlernents go on

R

Leonardo da Vinei (1452 - 1519):

“What cannot be proven by
experiments is ma real selenee”.

Satzung [m] setthements [m]

L Kum (1724 - 1804):

“Sciences which have not been

:| born by experien her

of all certitude, are vain and
full of misconceprions”.

“Ex gibt nichrs Praktiknbleres
als eine gute Theorie™.

“There is nothing mure
| praeticable than a goad theory™

Fig. 14. Left: Airport “Leonardo da Vinci” in Rome. Time-
settlement curve (3 m settlement within 30 years) required
rehabilitation. Semi-logarithmic curve allows better progno-
sis than linear plotting. Leonardo da Vinci’s opinion on the-

ory — experiment - practice. Right: Immanuel Kant, the

great German philosopher.

The basis for an interaction of theory and practice should
be laid already during university undergraduate education.
Students should be trained to think critically and independ-
ently. More thoughtful skepticism should be emphasized
instead of concentrating too much on certainties or on de-
tails of limited value. Instruction, education and training
should be properly balanced in the curricula, and diversity
and creative design should be encouraged. Teaching should
incorporate the presentation of case histories and prece-
dents.

University education must be more than mere instruction
(training) and increasingly becomes only an introduction
into a life-long learning process. Continuous education and
flexibility (in the positive sense - not opportunism) are be-
coming more and more important in their relation to the
classical studies.

There is a certain tendency - a spirit of the "modern” age to
make things as complicated as possible. This refers, for
instance, to theories, which are not applicable in practice,
to oversophisticated quality assurance, etc., but also to
some “esoteric” conference papers or oral presentations.
Such “development” is certainly neither desirable in prac-
tice nor for conferences or for technical journals. It is much
more difficult to present really complicated hypotheses, etc.
in a clear way than to “complicate” relatively simple meth-
ods or theories in an artificial way (being mistakenly of the
opinion to thus gain scientific reputation). Hence, one
should focus more intensively on the old tradition “Nothing
beats simplicity” - but avoiding over-simplification.

The philosophy of calibrating simplified calculations against
more analytical methods and field data has proved very
effective in geotechnical design. Over-sophisticated calcula-
tions frequently pretend an accuracy, which in reality does
not exist. A typical example are retaining measures in un-
stable slopes where soil and rock parameters exhibit a wide
scatter and pore water pressures represent another uncer-
tainty.

The gradual substitution of global safety factors by several
partial safety factors does not conclusively mean that the
“real safety” can be assessed now more precisely than be-
fore - neither in geotechnical nor in structural engineering.
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Accordingly, sophisticated and more or less fully computer-
ized test equipment should be considered a valuable sup-
plement to conventional devices and performances of field
and laboratory tests, but it should not replace the tried,
“simple” methods. The latter are needed for comparison
and for calibration; furthermore, they hardly ever result in
hidden mistakes or wrong outprints as automated devices
sometimes do.

Young engineers and especially professionals of a low quail-
fication frequently stick slavishly to codes, standards and
guidelines. If a theory finds its way into a textbook, it is
considered by many readers a law. Moreover, too many
regulations, standards or codes, which are too confining
hinder innovation in geotechnical engineering (Fig. 15).
They act like a brake, slowing down new development. Fur-
thermore, there is the danger that our professional activi-
ties are going to be degraded to a mere fulfilling of regula-
tions. Overspecifications may also have a detrimental im-
pact and pretend that there is no residual risk left. Fur-
thermore, engineers are increasingly afraid to design out-
side of standards or codes because they fear legal problems
in case of a failure. This also has been dramatically reduc-
ing the willingness to take responsibility. Fear for liability or
litigation is stifling innovation in civil engineering, especially
in geotechnics, and pushing engineers towards over-relian-
ce on standards. But over-reliance on standards or codes
hampers also engineering judgement and kills “engineering
intuition”. The tendency to do things as we’ve always done
is another hindrance to innovation and development in con-
struction.
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Fig. 15. Too many codes and standards? Over-regulations?
From “Apokalypse Bau - Aus dem Tagebuch eines Bauin-
genieurs” (K. Stiglat). “From the diary of a civil engineer”.

Left: The evolution of codes. Right: Last polish. “"One should

not say that we have lost the contact to practice”.

Ralph B. Peck complained already in 1980: "Where has all
the judgement gone!" And it seems, that the situation has
even worsened since.

Therefore, personal creativity, interlinked thinking and re-
sponsibility should be much more promoted. Otherwise,
engineering judgment would deteriorate dramatically -
which would be disastrous, especially for the young, up-
coming generation of engineers. Consequently, educating
young people to be creative problem solvers as 21st cen-
tury engineers should begin already at the universities and
engineering schools.

The fulfilling of standards, codes, regulations, etc. is cer-
tainly necessary to a wide extent during the daily profes-
sional life. But additionally, young engineers should try to
leave the conventional paths as much as possible and in-
tensify creative work - even if it seems sometimes to go
against the present state-of-the-art. “The man with a new
idea is a crank, until the idea succeeds” (Mark Twain, 1835-
1919).

A courageous engineer is willing to take a calculated geo-
technical risk, which involves detailed ground investigation,
parametric studies, geotechnical prognoses, “active” design
(i.e. adaptable), proper risk assessment, and monitoring
with back analyses. The more prerequisites of such a seri-
ous geotechnical risk are missing, the more it approaches a
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“Geopoker” (or “Geo-Gambling”). Geopoker is favored by
brutal competition, time pressure, economy and lack of
knowledge (thus underestimating risk and danger). Geo-
poker has led to the paradox that the number of geotechni-
cal failures has continuously increased during the past
years (statistically confirmed) - despite the advanced geo-
technical education at the universities.

This negative tendency is, additionally, favored by today’s
fiercely common money saving policy, by increasingly
shorter construction periods and by the pressure to con-
struct on/in poorer and poorer ground. But while good
ground was much more available in former centuries, time
pressure existed already in the ancient world: The Roman
Latin architect P. Vitruv complained already 31 B.C. in his
10 books “De architectura” about low construction quality
because of too short and strict time schedules.

The opposite of “Geopoker” is costly over-designing, which
is definitively not an engineering art. The transition zone
between these two extremes depends on numerous factors,
whereby particular demands, costs, acceptable risk and
failure consequences dominate. With regard to roads, for
instance, this can be illustrated by a quotation of K. Ter-
zaghi: “A road exhibiting no failures or at least deficiencies
along its alignment (slope cuts, embankments, struc-
ture/pavement) is overdesigned and hence too costly”

Outstanding theoretical basis and best practice hardly count
if clients order work on the basis of cost rather than quality.
Hence, the geotechnical/civil engineers should increasingly
convince clients of the importance of high quality. Proper
site investigation, for instance, should not be seen as a
necessary evil but as essential. In this connection it should
be mentioned that - according to European statistics -
about 80 to 85% of all building failures and damages are
related to problems in the ground. Most failures are due to
design or construction flaws.

This number could be reduced primarily by proper site in-
vestigation, more flexible/conceptual design plus observa-
tional method rather than rigid, fully-engineered design,
and by stringent site supervision (performed by experi-
enced geotechnical engineers but not by formalists). De-
signers should be involved in construction inspection/super-
vision (is the design intent being satisfied by the construc-
tion?) But it should be kept in mind that money cannot buy
risk-free ground (Clayton 2000), even if ground investiga-
tion costs increased from usually between 0.1% to 1% of
project costs to 5% and more. Residual risks are unavoid-
able, because ground is the greatest uncertainty in civil
engineering.

Highly qualified work of civil engineering- and geotechnical
designers and consultants, of laboratories or testing and
research institutes should not be subjected to routinely
performed bidding procedures. After all, in case of an ill-
ness, the client would certainly not collect bids to find a
surgeon who would perform the operation at the lowest
price, but he would look for the one with the highest qualifi-
cation.

The use of project management teams in the construction
industry is now wide-spread. This system, originating in the
petroleum industry, was adopted first in the building Indus-
try and later on for the public transportation infrastructure.
It has proved successful in the latter field, but seems to a
certain extent questionable in geotechnical engineering. But
on the other hand, very positive contributions from project
teamwork can be gained if geotechnical and structural en-
gineers or geotechnical and infrastructure engineers coop-
erate. Moreover, civil/geotechnical engineers increasingly
find themselves brainstorming within multidisciplinary
teams.
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Another tendency is to install commissions for solving diffi-
cult problems. This might be useful in politics and in inter-
national co-operations but not so much in regional civil/-
geotechnical engineering projects. An exception is environ-
mental engineering where several disciplines should co--
operate. What we actually need, more than commissions,
are real personalities with the ability and willingness to
make decisions and to take responsibility. Already Charles
de Gaulle criticized the increasing tendencies towards
commissions when he ironically said: “Why are the Ten
Commandments so concise? Because they were not created
by a commission.”

There is a certain danger that the development in civil/geo-
-technical engineering might not proceed as intensively as
during the past decades. The main obstacles to progress
are:

e Restrictions imposed by some codes which may be over-
prescriptive or over-conservative.

e Unwillingness to adopt new design philosophies or site
procedures (e.g. piled rafts, roller integrated continuous
compaction control).

e Increasing tendency for non-geotechnical engineers and
inexperienced geotechnical engineers to use complex
programs for design (Poulos 2003).

Finally, there is a relation between advanced technology
and civilization; nevertheless an advanced civilization may
be uncultured. Hence, striving for technology, civilization
and culture as an interacting trinity or a single entity should
be the goal of education and professional practice. The civil
engineer should be a civilized engineer — and cultured too.

4. Design

Design is becoming increasingly fragmental as specialist
consultants and contractors are used, and as new forms of
construction management are introduced. Design is a con-
tinuous process, requiring regular review to ensure that the
client’s needs are being met (Clayton 2001).

Moreover clients, pressure groups and the general public
across all continents require their transport infrastructure,
utilities and services constructed with minimum disruption
to their daily lives and their respective local environments.

With regard to geotechnics, it should be emphasized that
building in unstable, heterogeneous, or soft soil and rock
includes a significantly higher calculated risk than is experi-
enced by other branches of civil engineering. Consequently,
proper design and construction require not only a firm
theoretical knowledge but also comprehensive experience,
engineering intuition, engineering judgment and the will-
ingness to take responsibility. This involves in many cases
design concepts, which need to be adapted during con-
struction, or even in the long-term, according to the obser-
vational method. Monitoring is therefore essential, and an
“active design” exhibits significant advantages over a con-
ventional and rigid “fully-engineered design”. Furthermore,
creativity prefers conceptual design rather than detailed
design resulting in solutions that reduce geotechnical risk
by avoiding the hazards.

Failures and accidents will always happen. There are too
many variables in ground, construction and structure to
believe they won't, and it is a dangerous arrogance to as-
sume otherwise. However small the actual risk, it is im-
perative to anticipate the worst-case scenario. “Forewarned
is forearmed” should be an essential principle of active de-
sign, semiempirical design, and observational method.

Application of the observational method was pioneered by
Terzaghi, and the principles were formally set down by R.
Peck in his 1969 Rankine lecture. The essence of the obser-

vational method is that performance is monitored in such
respects as to allow usually predetermined supplementary
measures (according to a contingency plan) to be adapted
where observation departs from accepted criteria for stabil-
ity or deformation: The observational method facilities de-
sign changes during construction and establishes a frame-
work for risk management. However, it is unfortunate that
the method may be inappropriately associated with uncom-
fortably low safety margins (Powderham 2002).

In reality it is one of the most important tools for proper
design, material savings, reduced construction times, and
risk assessment in geotechnical engineering. The potential
to make modifications during construction and to
strengthen the structure at any time, even after construc-
tion, is a fundamental requirement of the observational
method. It allows a continuous re-evaluation of the pa-
rameters used for design. “Simplicity is at the heart of the
observational method - a simplicity made comprehensive
by good judgment” (Peck, Powderham 1999). The observa-
tional method involves the concepts of the most probable
and most unfavorable conditions, hence a creative process
and not over-complication, but “highquality simplicity”
(based on detailed ground investigation, prognoses and
monitoring). Highquality simplicity does not forget the rea-
soning behind “simple” practices, because oversimplifica-
tion, sometimes through so-called high-tech mechanistic
calculations, can cloud one’s engineering judgment.

In mountainous regions the soil and rock parameters fre-
quently exhibit scatter, even within a small area, to such an
extent that geotechnical calculations seem to provide
merely border values and serve for reference only (Fig. 16).
Due to steep slopes there is also the uncertainty of seepage
flow. Therefore, the safety of such slopes cannot be proved
conventionally by theoretical methods but only by “semi-
empirical” design (Brandl 1979). The optimal solution can
be achieved only step by step in connection with in situ
measurements. It would be economically unjustifiable to
construct most expensive structures by assuming the most
unfavourable parameters (Fig. 17). Calculations and theo-
retical consideration are only the basis for the first design
and for interpreting the measurements. This “semi-
empirical” design method has proved successful under most
difficult conditions for about 40 years.
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Fig. 16. Strong influence of the shear strength in unstable

slopes on the stability of high retaining walls makes design,
calculation and risk assessment difficult. Example: Chang-
ing the friction angle only by Ap = 1° resulted in a change
of the required anchor forces by AA = 1000 kN/m to gain

limit equilibrium (F = 1). Actually, the friction angle scat-

tered within a range of Ap = 15°, and, moreover, the re-

sidual shear angle could decrease further.
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weather conditions).

A careful examination of ground condition and ground-
structure interaction, as well as close monitoring before,
during and after construction are vital to both the semi-
empirical design method and the observational method.
Moreover, a proper site investigation should be the basis of
each serious design. There is an old saying that you pay for
your site investigation, whether or not you do one.

Field observations are essential in geotechnical engineering.
Not only for research and development, site control, feed-
back of ground and structure response, but also in connec-
tion with the observational method. Already in 1936, K.
Terzaghi stated in his presidential address at the first Inter-
national Conference on Soil Mechanics and Foundation En-
gineering (Cambridge, USA): “Our theories will be super-
seded by later ones, but the results of conscientious obser-
vations in the field will remain as a permanent onset of
inestimable value.”

Aspects of sustainability should be widely integrated into a
creative and integrated design and planning process of the
built environment. They should be also integrated into the
operation and management of the built environment
throughout its life-cycle as some topics illustrate:

o Effect of the built environment on quality of life, in par-
ticular on social behaviour, leisure and mobility.

e Reduced and more efficient energy and material con-
sumption in the built environment.

e Optimum balances between comfort and energy con-
sumption of houses.

e Management strategies for the built environment to en-
sure maximum use of existing structures and infrastruc-
ture for different technical end economic conditions; in
particular with regard to synergy effects.

If the development of novel techniques and more efficient
sites is to continue, the regulatory framework needs to be
open to these new ideas and solutions. Emphasis should be
placed on integrated approaches / designs. Revolutionary
design and construction improvements have been achieved
hardly from the classical parts of geotechnics than by chal-
lenging the dogmas combined with ingenious engineering.
One of many examples are plastics in geotechnical engi-
neering, first widely opposed by conservative engineers.
Meanwhile “geosynthetics” are used intensively worldwide
(Fig. 18). It is estimated that about 400 000 km2 have
been placed already. Another example are high embank-
ments (up to 135 m) for traffic routes instead of bridges.
The early criticism focused mainly on possible (differential)
settlements or slope failures. However, long-term experi-

TA NEA THZ EEEEI'M — Ap. 40 — OKTQBPIOZ 2011

ence clearly exhibits the advantage of such earth structures
over bridges (e.g. Fig. 19).
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Fig. 18. Versatile application of geosynthetics; schematic
selection.

Fig. 19. Highway embankments up to 135 m height instead
of slope bridges and viaducts. Example Liesertal/Austria:
100 m high embankment (1980) now looks like a natural

slope.

A practicable design should also consider the qualification of
local workforce. What is a highly polished project good for,
if the workforce (and site supervision) is poor?

Not only over-reliance on codes, standards or too strict
regulations are an obstacle to good design but also ration-
alization, time pressure, and convenience. It is so much
easier to replicate design and specification information from
previous contracts, making adjustments as necessary to
suit the new site or application. It is easier and quicker than
initiating new and original design work which, while being
groundbreaking in terms of engineering development, will
take longer to produce, cost more man hours and run the
risk of raising questions with the client or regulator. It is so
much easier to stick to the same tried and tested solutions
which can be simply reproduced and will not elicit any ex-
pensive questions (Atchison 2002).

Design-bid-build/lowest price contracting for high-value
capital works seems to be out of fashion. It is considered
expensive and takes too long. The alternatives range from
design build/fixed price contracts to all-out private enter-
prise concessions with various forms of public-private part-
nerships (PPP) in between. But do these alternatives im-
prove quality and safety? “Best-value” contracting instead
of lowest-price contracting seems to be the better alterna-
tive in the long-term, especially for structures with a long
design life. The “lowest bid is best”-philosophy is not the
way to continue. This refers also to fees for design works.
On the other hand, designers and consultants should not
engage in cutthroat competition; this reduces inevitably
quality, hence also their professional reputation.

5. Engineering ethics

In many countries, the construction industry has been ex-
posed to severe criticism as a result of poor business be-
havior, malpractice, or even corruption. Illegal actions can-
not be excused under any circumstances. For instance,
price-fixing and bribery are against the law in most coun-
tries. In different cultures the lines between the acceptable
and unacceptable are drawn differently, but these differ-
ences are “marginal rather than fundamental”. If “gift giv-
ing” involves secrecy it is unacceptable. In 1999, 34 OECD
countries signed the Anti-Bribery Convention making it a
criminal offence to bribe foreign officials. So, why should
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the building industry take the law any less seriously than
other industries?

The time is right for the engineering profession and the
construction industry to take a public stance against cor-
ruption. Corruption has - among other things - the effect of
lessening the amount of capital invested in locations where
infrastructure is often desperately needed.

Questionable and even unethical are arrangements where
consultants or designers are rewarded with success fees if
they achieve savings in construction costs by recommend-
ing lesser or poorer materials. This will cause a decrease in
quality and an inexcusable increase in risks. Unfortunately,
the different results gained from different theories and as-
sumptions facilitate such negative practices. After all, build-
ings, especially underground structures or embankments,
etc. appear “stable” to the eye, no matter if they exhibit a
“real” safety factor for instance of F = 1.05 or of F = 1.50.

Making money and high moral standards are in principle
not contradictory. But price competition at the expense of
technical quality should be avoided.

Natural uncertainties are unavoidable in geotechnical engi-
neering, but safety standards should not be reduced addi-
tionally by low quality or brutal competition. In this connec-
tion the British social reformer John Ruskin (1819-1900)
should be quoted. It might be of interest for clients, au-
thorities and contractors alike:

“There exists hardly anything in this world that could not be
produced in a lower quality and be sold at a lower price -
and people who orientate themselves on the price only are
the natural prey for such practices. It is not clever to pay
too much, but it is even less clever to pay too little. When
you pay too much, you lose some money - that’s all. When,
on the other hand, you pay too little, you sometimes lose
everything, because the purchased object cannot fulfill its
intended purpose. The law of economics does not allow to
obtain big value for little money. If you take the lowest
offer, you have to add something for the risk you take. And
if you do that, you also have enough money to pay for
something better than the lowest offer.”

Lacking or even missing ground investigation in the design
phase and/or during the construction phase are certainly
the wrong way to save money. Numerous case histories
have confirmed J. Ruskin’s philosophy again and again (e.g.
Figs. 20, 21).
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Fig. 20. Main pier of a 1.1 km long highway bridge close to
collapse. Allowable differential settlement Asmax, zuldssig
among the four foundation sockets of the twin pier were
exceeded by 350 % (red). Load-settlement curve of two
sockets theoretically already in the state of “failure”. Suc-

cessful re-tilting (Brandl, 1991).

Not the price and fancy juridical agreements should be in
the center of negotiations, but the product, the “engineered

building”. Not the lawyer’s but the engineer’s word should
carry the most weight.

Fig. 21. Collapse of a bridge due to lacking control of the
specific ground properties during pile execution (no com-
parison of design assumptions and locally found soil).

The daily work of civil/geotechnical engineering has been
done under increasing time pressure. Nevertheless, the
attitude “Better to offer a poorly conceived design or calcu-
lation than to be too late” contradicts professional ethics
(and may cause severe failures if supervisory control is
missing). This refers also to tendering and following claims.

A lowest price tender that is significantly lower than its
nearest competitor bid should be excluded.

“Value engineering” is a great concept potentially saving
huge sums in construction costs, and in many cases, pro-
viding improved, safer design. (Osterberg 1999). “Value
engineering” in the interest of the engineers’ employer or
client could be achieved if engineers (or other geotechnical
professionals) followed the old rule of thumb: “How would |
do it if I were paying for it?”

In many cases, ethics is only based on rhetoric and good
intentions. Engineering societies have traditionally treated
questions of professional obligation under the rubric of “en-
gineering ethics”. But how is it possible to move beyond
platitudes? Should young engineers be prepared to aban-
don their careers rather than abdicate their moral responsi-
bility? Should engineers have an ethical obligation not do
be involved with weaponry not to work in the defence in-
dustry, etc.

The endeavour to come up with a uniform code of ethics
that might be endorsed by all the major professional socie-
ties is decades old - and the search for virtues that nobody
can define. In the end, each individual is accountable to an
inner moral code, to his inner conscience. The Austrian phi-
losopher Arthur Schopenhauer (1788-1860) once stated in
his pessimistic-ironical manner: “Ethics can as little help to
become virtuous, as comprehensive aesthetics can teach
how to create real works of art.”

Morality cannot be achieved by making noble-sounding
proclamations. The morality we seek should be founded in
the real world and be capable of practical application. It
should be able to meet standards of both good will and
good sense (Florman 1987).

Comprehensive statistical investigations of structural fail-
ures disclosed that insufficient knowledge has been the
dominating type of human unreliability (followed by under-
estimation of influence, carelessness and error) e.g. Fig.
22. Most of the mistakes could have been detected in time
by additional supervisory control. Consequently, the great
need in engineering ethics is an increased emphasis on
competence. Additional words are: dedication, energy, self-
discipline, caution, alertness, awareness - and most of all
conscientiousness. “The greatest threats to moral engineer-
ing are carelessness, sloppiness, laziness, and lack of con-
centration. An engineer may start out honest and high-
minded but become immoral by falling prey to one or more
of theses sins. On the other hand, an engineer who starts
out by being conscientious must end up by being honest,
since competent engineering, excellent engineering, is in its
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very nature the pursuit of truth. A conscientious engineer,
by definition, cannot falsify test reports or intentionally
overlook questionable data, cannot in any way evade the
facts” (Florman 1987).
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Fig. 22. Improper dowelling of sliding slope with bored
piles which consisted of reinforced concrete only near the
first slide zone. The refilling of the pile excavation above

the initial slip only with soil allowed further slope failure due
to a plastification of the whole slide body.

Ethics also means also humility and modesty, hence virtues
that construction often has been lacking in the past dec-
ades. This is not inevitably the fault of architects and still
less of civil or geotechnical engineers, but rather that of
clients. Frequently, such “outstanding” projects or designs
are determined by a tendency towards most striking fea-
tures, sensations, or gigantism (megalomania), with display
patterns and over-ambition being the driving forces. Thus,
numerous unnecessary “superlatives” have been created.

Higher, longer, larger, deeper are the keywords of over-
ambitious architecture and construction that approaches
the limits of technical feasibility, the limits of what can be
done and the limits what is sensible, rational, reasonable
(Fig. 23).
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Fig. 23. Gigantism of high-rise buildings.

Sometimes ethical issues arise during an engineer’s career
regarding situations in which an engineer has a responsibil-
ity to blow the whistle. Consequently, ethics plays an im-
portant role in educating young engineers. It should help
them when being faced with ethical dilemmas in the work
environment.

Education in ethics is essential, because laws alone are in-
sufficient to combat corruption. Laws are ineffective, for
example, against acts that are not strictly illegal, that are
committed, for example, in a socially and culturally toler-
ated zone that forms a gateway to dependencies. There-
fore, the goal must be to define values such as incorrupti-

bility and transparency as demands of the individual’s con-
science within the scope of professional ethics. Accordingly,
several authorities and companies have started to use eth-
ics awareness programs as a means of communicating ethi-
cal awareness to their employees.

As far as the economical and ethical part of the profession
is concerned, a saying by Thomas Mann (1875-1955) is
highly recommended: “Enjoy your business activities during
the day, but take on only such which let you sleep at
night.” Personal integrity and a clear conscience have al-
ways been an assurance for a good night's sleep. The his-
torical statement of the Roman Emperor Vespasian (70 AD)
“Pecunia non olet” (“money does not smell”) is sometimes
quoted to justify lack of ethics. But this is a total misinter-
pretation because the original statement was exclusively
referring to the fees collected for the use of public toilets
and can therefore not be applied generally.

Finally a comment that refers not only to our profession but
also to industry and engineering as a whole, to the econ-
omy, commerce, the world of business, etc., and some-
times even to the sciences: A society which regards brutal
competition as the essential principle of all human activities
will in the end destroy itself, because it will have stopped to
consider itself as a group that strives for and shares the
same values and goals; it will become a “pool of sharks
where everyone fights everyone else.”

Ethics should not be substituted by “monethics”.
6. Future prospects and challenges

Civil engineering (geotechnical engineers commonly belong
to this professional community) represents a highly inter-
esting and always changing profession, which opens up for
a variety of possibilities. In Germany, for instance, the
building industry is still the biggest employer of industry,
with hundreds of billions of Euro. About 80% of the national
product - not including plots of land - are buildings, half of
them apartments. The existing buildings have a value of
trillions of Euro - and this substance can only be maintained
with the help of civil engineers. Next to the building main-
tenance, the recycling processes and environmental prob-
lems represent the biggest chances for the future of civil
engineers. The Austrian construction industry, for instance,
shows by far the greatest potential for investment in the
environmental sector, almost as high as mechanical engi-
neering plus electrical engineering plus chemical and syn-
thetic material industry put together.

In the European Community, about 30 million jobs depend
directly on the building industry, which consequently is an
important factor with regard to employment. Geotechnical
engineering represents a key part of all building activities
and of environmental protection worldwide.

In Europe and indeed globally, society faces unprecedented
economic conditions, and at the same time, the world faces
unprecedented environmental conditions. The imperative
today is to deliver more for less: it is now crucial that civil
engineers and the construction industry show that they can
deliver "value for money". Additionally, civil engineers must
also show how they deliver "value for carbon". This means
that civil engineers have conflicting pressures: as well as
the urgent need to reduce costs, there is another impera-
tive - to reduce the carbon embodied in or used on the in-
frastructure they create (Hansford, 2011).

Design, construction, operation, maintenance and restora-
tion of water supply and sewer systems in the rapidly grow-
ing mega-cities becomes an increasing challenge to civil
engineering and especially to geotechnical engineering.

Novel technologies for upgrading sewage systems with
minimal disruption to surface activities are also required to
prevent polluting sewer discharges.
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Drinking-water supply, sewage removal/treatment and
waste disposal are essential elements of prophylactic medi-
cine. Therefore, civil and geotechnical engineers are chal-
lenged to develop proper sewage and waste disposal sys-
tems in time to prevent serious outbreaks of communicable
diseases.

The move into the next decades and the expected growth
in transportation require an efficient and high-performing
infrastructure all over the world. Safety and high-traffic
flow is important, and any restrictions due to reconstruction
and maintenance should be kept at a minimum.

Transportation infrastructure is widely influenced by the
location of industry, local density of population and political
decision, and - from an overall point of view - less by geo-
technical aspects. This is a great challenge to our profes-
sion because good ground (high quality “greenland”) for
new buildings becomes increasingly rare in the densely
populated zones of the world, but size and sensitiveness of
buildings have increased. It will become more and more
necessary to construct in such weak soils, unstable areas
and seismic zones, which formerly could be avoided. Con-
sequently, civil/geotechnical engineers are forced to pre-
sent solutions, which often reach the border of feasibility.
This refers not only to alignments and buildings of infra-
structure but is generally valid.

In detail, therefore, geotechnical engineering has a great
influence on the alignment, design, construction and main-
tenance of all "traffic and transportation arteries”. Geotech-
nics facilitates the individual traffic, the supply of modern
society with goods and the disposal of the resulting waste
and sewage via roads, highways, railways, subways, har-
bors and waterways, airports, pipelines, water supply and
sewerage systems, etc. (including tunnels and pipes, galler-
ies, bridges, retaining structures, landslide stabilization,
ground improvement, etc.).

Civil engineering enables the increasing 24 hour - traffic
and transportation in urban areas by innovative technology.
For instance, special road concrete makes complete road
repair and re-use by heavy traffic/transportation possible
within 12 hours.

Environmental protection from traffic routes gains increas-
ing importance: Not only noise barriers but also barriers
against groundwater contamination. Precipitation washes
heavy metals and mineral oil hydrocarbons from road sur-
faces into the ground. In case of heavy traffic and ground-
water protecting zones special liner systems are required.

Flood protection along rivers and coastal regions is a fur-
ther challenge - especially considering the increase in
number and magnitude of floods, and a rising sea level
caused by a change in global climate. The design, construc-
tion and maintenance of safe dikes and dams, and their
defense during catastrophic events, requires mainly the
skills of civil/geotechnical engineers.

Land reclaiming, especially in densely populated coastal
regions is another challenge to civil engineering. The Kansai
International Airport in the Bay of Osaka (hitherto the
world's largest man-made island), the Hong Kong Airport
Check-Lap-Kok or Singapore's ambitious land reclaiming
activities are outstanding examples of these activities.

Furthermore, geotechnical engineering could contribute
essentially to a safety increase of tailings dams. Tailings
impoundments are among the largest man-made structures
with several of them approaching a billion tonne of stored
sludge, sands, etc. Failures may therefore have a huge im-
pact on the environment - and until recently they occurred
at an unacceptable rate: at least ten times higher than
those for conventional embankment dams (Davies et al.
2000). The dam failure in Kolontar/Hungary in autumn
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2010 illustrates, that the safety situation or risk manage-
ment resp. has hardly improved. Consequently, though
tailings dams are only a cost to the mining process without
generating a revenue like hydroelectric dams an increased
awareness and emphasis on safety of tailings basins should
be developed.

The rise in world population and living standard requires
more and more energy. Hence the up-rating and refurbish-
ment of existing power plants and the design and construc-
tion of new power plants are required. Small hydro projects
are a valuable supplement to large-scale projects, and they
save not-renewable natural resources like oil and reduce
environmental impacts (air pollution). Small hydros cer-
tainly have a great future in the renewables-industry.

With the rapid economic and industrial growth of many re-
gions, the development of water resources has become a
vital element of the infrastructure to satisfy the increasing
demand for energy, irrigation and drinking water supply.
This development includes both, the construction of new
facilities and the refurbishment of existing older plants.

Waste management (especially landfill engineering), the
redevelopment of vacant or derelict land and contaminated
site clearing represent additional geotechnical challenges.
In this connection landfill mining should be mentioned as a
promising waste management tool which simultaneously
provides site remediation. This is a procedure whereby solid
wastes which had previously been landfilled are excavated
and processed to recover potentially useful materials in-
cluding energy by incineration.

The combination of waste management and sustainable
construction is another increasing challenge to civil engi-
neering: For instance, the use of recycled concrete aggre-
gates, exploiting wastes in concrete, the use fly ash and
other residual (pre-treated or stabilized) wastes for em-
bankments, roads and liner systems, etc. The conversion of
waste and industrial by-products into beneficial products in
the construction industry and the utilization of alternative
construction materials as a substitute for primary materials
provide advantages not only for the environment but also
for civil engineering activities.

Waste management covers only a specific topic of environ-
mental issues. The more comprehensive field is resources
management, which involves raw materials, recycled mate-
rials as well as waste. Consequently, resources manage-
ment has been included nearly for 20 years in civil engi-
neering education and training act the Technical University
of Vienna.

As far as site cleaning, contaminated land remediation, up-
grading open old dumps to safe landfills, construction, op-
eration and aftercare/monitoring of new waste disposal
facilities, etc. is concerned, a geotechnical/civil engineer is
surely more qualified to give a profound judgment than a
so-called “environmental engineer”. This European experi-
ence was also confirmed by Jan Hellings (2000): “A trained
civil/ground engineer is the best equipped to manage
remediation projects and liaise with all the specialist advis-
ers from allied professions.”

The rather imprecise and elastic term “environmental engi-
neer” is increasingly used by politicians and in the public
because it sounds so competent. But actually it can hardly
be considered a special branch of studies with in-depth
education, research and knowledge in specific fields. Com-
monly it is rather an encyclopedic mixture referring to boil-
ogy, chemistry, civil engineering (including geotechnics),
geology, hydrology, mechanical engineering, etc., whereby
- as lies in the nature of such things - none of them are
covered in real depth. Civil/geotechnical engineers, on the
other hand, are specifically trained (or should be educated
and trained!) for siting, contaminated land remediation,
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landfill engineering, waste and resources management, etc.
A promising branch is geoenvironmental engineering as a
combination of geotechnical and environmental engineer-
ing. To sum up, for a particular project, close co-operation
of real (high-level) experts with specialized knowledge from
different, relevant fields is most of the time more efficient
than activities of so-called environmental engineers.

Meeting the needs of an ever increasingly thirsty world is
another challenge for civil and geotechnical engineering - in
cooperation with agricultural engineering, etc. Only about
10% of the global water consumption by mankind are used
for domestic water supply; 20% are consumed by industry
and 70% by agriculture. The area of irrigated land world-
wide has increased more than thirtyfold in the past two
centuries, turning near-deserts such as southern California
and Egypt into food baskets. Artificial oasis cities have
bloomed.

Another great long-term challenge which geotechnical engi-
neers are going to face within the next decades is an enor-
mous increase in tunnelling and underground work under
all soil and rock conditions, especially in urban areas. It is
estimated that by the year 2025 at least 100 mega-cities,
each with a population of between 5 to 30 million, will ex-
ist, and the urbanization of the world will further increase.
This requires huge amounts of different underground struc-
tures, especially tunnels. Already now the traffic tunnels in
Western Europe alone have a total length of more than
10,000 km, which is four times the distance between Paris
and Moscow.

Underground storage facilities are also increasingly needed.
This requires not only new underground openings but could
also make use of abandoned mines.

The following list gives an overview of important issues that
represent key challenges to civil engineering, hence also to
geotechnics. This list cannot be complete, nor does it show
the individual concerns in any specific order of priority:

e Traffic and transportation infrastructure (construction and
maintenance)

¢ Water management

e Resources management

¢ Waste management (solid and liquid)
e Hazard mitigation and prevention

e River management

e Power generation

e Irrigation systems

e Urban and industrial ecology

e Land reclaiming (Fig. 24)

e Abandoned and contaminated land remediation
e Renaturation of mining areas (Fig. 25)

e Environmentally sound subsurface construction technolo-
gies

e Maritime engineering, involving port, harbour, estuarine,
coastal and offshore engineering.
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Fig. 25. Examples underlining the contribution of geotech-
nical engineering to renaturation (mining area Lausitz/
Germany; photographs L. Wichter). Left/top: open pit min-
ing under operation. Right/top: ecologically dead landscape
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School of Engineering at University of Minho /
Portugal

The School of Engineering at University of Minho / Portugal
wants to hire four PhD students, in the framework of its
strategic plan 2020. The work will be developed within two
research projects: (a) sustainable management systems for
the built infrastructure; (b) improvement of strategic infra-
structure resistance against attacks.

The PhD candidates should address the following subjects:

1. Development and validation of an autonomous wireless
and battery free sensor network for environmental and
geotechnical measurements. The expected background of
the candidate is electronic or communication engineering.
Other suitable candidates can be considered.

2. Development and validation of a management system for
infrastructure management, considering prevision and op-
timization methods. The expected background of the candi-
date is civil engineering. Other suitable candidates can be
considered.

3. Development of fiber reinforced composites for strength-
ening and monitoring, using traditional and natural fibers.
The expected background of the candidate is civil or textile
engineering. Other suitable candidates can be considered.

4, Computational strategies for simulation of structures
subjected to blast. The expected background of the candi-
date is civil or mechanical engineering. Other suitable can-
didates can be considered.

The grant value is about 1000 euro/month for a PhD (tax
free), being the city of Guimardes well below the average
living cost in European Union (EU15). The works should
start as soon as possible, being the PhD grant for a prelimi-
nary period of 12 months, which can be renewed up to 36
months.

Candidates should send until November 11, 2011 a copy
of their Curriculum Vitae together with a copy of their grad-
uate certificate to sec.estruturas@civil.uminho.pt, with a
clear indication if they are applying to grant project #1, #2,
#3 or #4.
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Senior / Principal Geotechnical Engineers

Recruiter : Card Geotechnics Limited

Posted : 10 October 2011

Ref : ALD02 and HARO1

Location : Godalming, Surrey, Harrogate

Sector : Civil, Geotechnical, Structural

Category : Civil Engineer, Design Engineer, Geotechnical
Engineer, Modeller, Principal Engineer

Job Type : Permanent

Salary : Up to £30k

Card Geotechnics (CGL) is currently seeking TWO enthusi-
astic and dynamic Senior Geotechnical Engineers to join the
teams in our Harrogate Office and Aldershot Office (shortly
moving to Godalming).
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The successful candidates will have graduated with a de-
gree in geology, civil engineering or engineering geology
and will have had 4 to 6 years experience with a specialist
consultancy, or in a geotechnical/ geoenvironmental de-
partment of a larger consultancy. A further specialist post
graduate degree will be an advantage.

Chartered candidates will have a distinct advantage in the
selection process. You will need to have a sound under-
standing of UK geology and/or UK construction practice and
be looking to build on your prior experience, taking on
more responsibility by managing challenging projects. You
will be expected to combine site work with the challenge of
design and analysis work, and project management within a
dynamic office environment.

In return for your effort and enthusiasm you will receive:

¢ A competitive salary and performance bonus

e Excellent project experience

¢ A stimulating and friendly working environment
e Early responsibility within a team ethos

e Opportunities to progress your career.

http://www.ncejobs.co.uk/job/2524034/senior-principal-
geotechnical-

engi-

neers/?utm_source=jobfeed@utm medium=feed&utm cam
paign=Job%2bExtract%2b-%2blLive&ProcessedTrackID=3

(G248 -0

Civil / Geotechnical Design Engineer

Recruiter : Owen Jenkins Technical Recruitment specialists

Posted : 06 October 2011

Ref : OTJ 2011 997

Location : Central London

Sector : Civil, Geotechnical, Structural, Transport & High-
ways

Category : Civil Engineer, Design Engineer, Geotechnical
Engineer, Principal Engineer, Project Engineer

Job Type : Permanent

Salary : Excellent salary or daily rate depending on experi-
ence and qualifications

Our client, a small specialist civil engineering consultancy,
is looking to appoint an engineer (5-8years experience) in
their London office. You will be a graduate civil or geo-
technical engineer with demonstrable experience designing
and supervising civil engineering projects, probably across
multiple sectors. You need to be a self starter and will have
the opportunity to get involved with full life cycle engineer-
ing and project management.

Great company, great opportunity.
My client will also consider someone on a contract basis.

http://www.ncejobs.co.uk/job/2523909/civil-geotechnical-
design-

engi-

neer/?utm_source=jobfeed&utm medium=feed&utm camp
aign=Job%2bExtract%?2b-%2blLive&ProcessedTrackID=3
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Project Engineers

Recruiter : itmsoil Services Limited

Posted : 06 October 2011

Ref : ATR00023/Project Engineer

Location : London

Sector : Civil, Geotechnical, Graduate, Structural, Transport
& Highways
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Category : Civil Engineer, Geotechnical Engineer, Graduate
Engineer, Project Engineer, Site Engineer

Job Type : Permanent

Salary : 28K to 34K inc. London Weighting

We're looking for Project Engineers to join our dynamic
team in Holborn, London. You will organise and deliver the
installation of large scale geotechnical monitoring systems
and assist your Project Manager and delivery team to
achieve this, on time and within budget.

You'll attend progress meetings with our clients and our
management team, undertake site visits to design bespoke
monitoring systems, procure all equipment, and produce
documentation, including method statements, risk assess-
ments, RFIs, NCRs etc. You'll manage on-site installations,
trouble-shoot problems and analyse and review instrumen-
tation data using monitoring software.

We'll look to you to track project costs, provide feedback on
progress and provide our Project Technicians with support
and training. You'll provide inductions and briefings and
carry out health and safety inspections.

You will need to be a well organised self-starter and prob-
lem solver, with strong interpersonal skills and real atten-
tion to detail. You will be computer literate, discrete, accu-
rate and able to prioritise and organise your workload with
ease.

You will have site based instrumentation or project experi-
ence and ideally be experienced in surveying or struc-
tural/geotechnical monitoring equipment and have experi-
ence of working in Civil Engineering or tunnelling environ-
ments.

You will have a Bachelors or Masters degree (or equiva-
lent), with a background in Construction, Engineering or
Earth Science. You will also have a full driving licence and
the right to work in the UK.

http://www.ncejobs.co.uk/job/2523914/project-

engi-

neers/?utm_source=jobfeed&utm medium=feed&utm cam
paign=Job%_2bExtract%?2b-%2blive&ProcessedTrackID=3
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Assistant Project Manager

Recruiter : itmsoil Services Limited

Posted : 06 October 2011

Ref : ATRO0038/Asst. Project Manager

Location : London

Sector : Civil, Geotechnical, Structural, Transport & High-
ways

Category : Civil Engineer, Contractors Engineering Man-
ager, Geotechnical Engineer, Graduate Engineer,
Project Engineer

Job Type : Permanent

Salary : £32K - £40K inc. London Weighting

itmsoil specialises in the design, manufacture, installation
and monitoring of geotechnical and structural instrumenta-
tion and is the most innovative & dynamic group in our
industry.

Due to continued growth, we are seeking an Assistant Pro-
ject Manager to join our growing team. Working throughout
the UK, but with a current focus on central London, you will
assist the Project Manager in delivering itmsoil’s structural
monitoring services. You'll liaise with clients, develop and
execute project work plans, assist in identifying resource
needs and manage day to day project activities. You'll re-
view deliverables, assist with client proposals, manage pro-

TA NEA THZ EEEEI'M — Ap. 40 — OKTQBPIOZ 2011

ject documentation and communications with the project
team and stakeholders.

You will be well organised, with excellent interpersonal and
communication skills and be adept at problem solving. You
will be computer literate, self-motivated and able to priori-
tise and organise your workload with ease.

Proficiency in Microsoft Word and Excel is essential. Profi-
ciency in Primavera P6 or MS Project Software would be an
advantage.

You will be qualified to degree level (or equivalent), with a
background in Civil Engineering or Land Surveying and a
good understanding of structural monitoring. You will also
need to have a full driving licence and the right to work in
the UK.

http://www.ncejobs.co.uk/job/2523916/assistant-project-
man-

ager/?utm source=jobfeed&utm medium=feed&utm camp
aign=Job%2bExtract%?2b-%2blive&ProcessedTrackID=3
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Design Engineer in VSL UAE Office

VSL-Intrafor is looking for design geotechnical engineers for
projects mainly in Ground Improvement (Contractor). MSc
+ 2 years experience or BSc + 4 yr, preferably with experi-
ence in the Middle East. Looking for someone with consul-
tancy background but with a pragmatic approach, site ex-
perience, and willing to go the extra mile to get things done
and right.

VSL is a serious, international company and they are inter-
ested ina young colleague. Contact Mr Fran Francisco
(Fran) Baez, from VSL-Intrafor.

(G248 -0

Geotechnical Project Manager and
Filed Geotechnical Engineers

LANGAN INTERNATIONAL is looking for Geotechnical Project
Manager (Design) for their regional office in Abu Dhabi.
MSc + 5-10 years experience is required.

Also they are looking for field geotechnical engineers with
minimum 4 years experience.

Founded as a geotechnical specialty firm in 1970, LANGAN
quickly became involved in many large, complex projects
located throughout the United States. Langan International
was formed to support global clients and partner with the
world's elite design and construction teams around the
world. After four successful decades, our reputation for
providing innovative solutions that yield measurable value
for our clients continually forges new enduring relationships
for the firm and distinguishes LANGAN from the competi-
tion.

Contact Persons:

George Leventis, PE, gleventis@langan.com
Khaldoun Fahoum, Ph.D, PE, kfahoum@Langan.com

LANGAN INTERNATIONAL - UAE

M: +971 50 727 1992

T: +971 4 338 4502 F: +971 4 338 4503

Sheikh Zayed Road, Best Homes Business Center, M Floor,
Office M113 P.O. Box 283092 Dubai UAE

www.langan.com




NMPOZEXEIZ>
FEQTEXNIKEz
EKAHAQZEIZ

Ma TIg NaAQIOTEPEG KATAXWPNOEIG NEPIOTOTEPEG NANPOPOPI-
€C MNopouv va avalnTnbouv oTa nponyoUpeva TeUXn Tou
«nepI0dIKoU» KAl OTIG NApaTIBENEVEC I0TOTEAIDEG.

3° MANEAAHNIO ZYNEAPIO OAOMOIIAS NoéuBplog 2011,
MNaTpa, http://portal.tee.gr/portal/page/portal/INTER RELA
TIONS/INT REL P/SYNEDRIA EKDHLWSEIS/2011/30dopoii
as

TAILINGS AND MINE WASTE 2011, November 6-9, 2011,
Vancouver, Canada
www.tailingsandminewaste2011.org

ICAGE 2011 International Conference on Advances in Geo-
technical Engineering, 7" - 9™ November, 2011 - Perth,
Australia, http://www.icage2011.com.au

ITA COSUF Workshop and AG-meetings Amsterdam and
Amersfoort, The Netherlands, 14-15 November 2011, se-

cretariat(at)ita-aites.org

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

SI11 9% International Conference on Shock & Impact Loads
on Structures, 16 - 18 November 2011, Fukuoka, Japan,
Www.cipremier.com

GEOMAT 2011 First International Conference on Geotechni-
que, Construction Materials and Environment, Tsu City, Mie,
Japan, November 21-23, 2011, http://gipremi.webs.com

2011 ICKGSS International Conference on Sustainable Ap-
plication of Geosynthetics Technology Commemoration of
10" Anniversary of Korean Geosynthetics Society Founda-
tion, 23 - 24 November 2011, Seoul, South Korea, Contact:
hyjeon@inha.ac.kr

Geotechnical Engineering Conferences of Torino (XXIII Edi-
tion) EARTH RETAINING STRUCTURES AND SLOPE STABI-
LIZATION: THEORY, DESIGN AND APPLICATIONS, 23-24
November 2011, Torino, Italy, www.cgttorino.org

EUCEET Association Conference “New trends and challenges
in civil engineering education”, November 24-25, 2011,
Patras, Greece, www.euceet.upatras.gr

Piling & Deep Foundations Australasia, 28 - 30 November,
2011, Brisbane, Australia,
http://www.pilingtechniques.com.au/Event.aspx?id=48291
4&MAC=CE

International Symposium on Advances in Ground Technol-
ogy and Geo-Information (IS-AGTG), 1-2 December 2011,

Singapore, www.is-agtg.com
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10th International Conference on
Analysis of Discontinuous Deformation
(ICADD-10) - “"Back to the Future”
6-8 December 2011, Waikiki, Hawaii, USA
www.icadd10.org

"Back to the Future"

The Discontinuous Deformation Analysis (DDA) method has
been making progress as a powerful numerical method in
rock mechanics and engineering for the last two decades,
particularly in dealing with and understanding the behav-
iour of discontinuous rock masses at engineering scale.

Since the first conference in 1995, ICADD has had 9 meet-
ings and the last one ICADD-9 in Singapore received over-
whelming response. The ICADD series will have its 10th
meeting (ICADD-10) in 2011. As the previous meetings,
ICADD-10 aims to exchange ideas and new developments
in various discontinuous analysis methods, and to promote
the application of the developed numerical methods in rock
engineering. In addition, immersed with new modelling
methods and techniques, ICADD-10 will also be a milestone
event to look back on the past progress and look forward to
the future development of discontinuous deformation
analysis and other discontinuous methods.

We would like to invite colleagues in the numerical model-
ling and rock mechanics community to join this event to
celebrate and to anticipate the progress of discontinuous
numerical methods.

The theme of ICADD-10 is to summarise the progress of
discontinuous numerical methods in the past decades and
to advance toward the future development and application
of discontinuous methods in geomechanics and geoengi-
neering. The technical presentation will cover a wide scope
of discontinuous numerical methods from algorithms and
mechanics, to modelling techniques and application, includ-
ing, but not limited to the following topics:

e Key Block Theory and Engineering Applications

e Discontinuous Deformation Analysis (DDA) Method

¢ Numerical Manifold Method (NMM)

e Distinct/Discrete Element Method (DEM)

¢ Applications of UDEC, 3DEC and PFC codes

e Meshless Method and Engineering Applications

e Contact Algorithms and Joint Contact Modelling

e Interfacing of Discontinuum and Continuum Methods

e Wave Propagation in Rock Joints and Jointed Rock Masses

e Deformation Analysis of Heterogeneous Materials

e Multi-Scale and Multi-Physics in Discontinuous Modelling

e Other Advanced Analytical and Numerical Methods in Rock
Engineering

e Experiment and Measurement of Discontinuous Deforma-
tion

e Case Studies of Engineering Projects

Mr. Liang SUN

Ecole Polytechnique Fédérale de Lausanne
Laboratory for Rock Mechanics (LMR)
EPFL-ENAC-LMR, Station 18

CH-1015, Lausanne, SWITZERLAND

Fax: +41 21 693 4153

Email: contact@icadd10.org

(G248 -0

SGCC2011 International Symposium on Sustainable Geo-
syn-thetics and Green Technology for Climate Change (Re-
tirement Symposium for Prof. Dennes T. Bergado), 7 to 8
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December 2011, Bangkok,
www.set.ait.ac.th/acsig/sgcc2011

Thailand,

X™ Regional Rock Mechanics Symposium, 08-09 December
2011, Ankara, Turkey,
www.tukmd.org.tr/sempozyumlar/index eng.php

o3 D

ETRoia EmioTnyovikn Zuvedpia ETE
6 deBpouapiou 2012, AGRva

To A.Z. TnG EAANVIKAG lewAoyikng Etaipiag, oTa nAaicio
TWV OKONWV TnG yia d1ad00n TwV NOPICHATWV TWV YEWAOYI-
KWV €peuvmyv, anopdaoios TV kabitpwon ETnolag Enmiorn-
HOVIKRAG Zuvedpiag To NpwTo dekanuepo Tou deBpouapiou
Kabe £Touc.

H npwtn Eniotnuovikn Zuvedpia 6a npayparonoindsi oTic 6
deBpouapiou 2012 oTo AupiBEaTpo Tou ITME.

MapakaAoUpe 600l cuvadeAgol eniBupolv va napoucidoouv
epyacia ornv napandavw Eniornuovikn Zuvedpia va anoorsi-
Aouv ekTeTapévn nepiAnywn péxpr 16/12/2011. Ta nArpn
keipeva Twv gpyaciov (Pe nepiAnwn ota AyyAikda) 8a unopB-
AnBoUv Tnv nuépa Tng Zuvedpiag (6/2/2012). O1 npodiay-
papec Ba avaptnBolv otnv 1oToosAida Tng Etaipiac.
YnewBuvn yia TNV napaAapn TV KEIPEVWV Kal OAWV TV
nepaITépw AenTopepei®v eival n AvTinpoedpog Tng Etaipiag
KaénynTtpia ANeEavdpa ZapneTakn-Aékka
(zambetaki@geol.uoa.gr), Mpoedpog TNG SUVTAKTIKAG EnIT-
ponng.

The Geological society of Greece
50, Konstantilieri Str., 16531 Byron, Greece
http://www.geosociety.gr

o3 O

4th International Conference on Grouting and Deep Mixing,
February 15-18, 2012, New Orleans, Louisiana, USA,
www.grout2012.0rg

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

Practices and Trends for Financing and Contracting Tunnels
and Underground Works, 22-23 March 2012, Athens,
www.tunnelcontracts2012.com

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

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

3
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16 - 19 April 2012, MINES ParisTech, Paris, France
www.saltmechZ.com

SaltMech?7 is the 7th congress of these dedicated to
Mechanical Behaviour of Salt.

It will be organized by the Gesociences and Geoengineering
Research Department of MINES ParisTech and The LMS of
Polytechnique ParisTech.

The congress aims to provide a forum for academics,
researchers and practitioners to exchange ideas and recent
developments in the field of Mechanical Behaviour of
Salt. It is also an opportunity for young researchers to
present their work.

Symposium themes

1 Laboratory investigations and constitutive modeling
Microscopic observations, damage and healing, constitu-
tive modeling

2 Coupled processes and hydro-chemical effects (THMC)
Thermal effects, salt permeability, mechanical-transport
processes

3 Field measurements
In situ testing, monitoring, back analyses

4 Numerical modeling
Uncertainties on constitutive laws and data, behavior at
large temporal and spatial scales, sensitivity studies,
innovative modeling techniques

5 Dry mining - post-mining - backfilling

6 Liquid hydrocarbon storage and brine-production caverns

7 Gaseous hydrocarbon and compressed air energy storage
Consequences of high frequency cycling

8 Hazardous and radioactive waste disposal

9 Long term behavior - abandonment of underground
structures

For more information, please contact :
Contact@saltmech7.com

O3 D

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

GEOAMERICAS 2012 II Pan-American Congress on Geosyn-
thetics, Lima, Peru, 2 - 5 May 2012
Www.igsperu.org

16™ Nordik Geotechnical Meeting, 9-12 May, 2012,
Copenhagen, Denmark www.ngm2012.dk
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Second
Southern Hemisphere International
Rock Mechanics Symposium
SHIRMS 2012
14-17 May 2012, Sun City, South Africa
www.Ssalimm.cCo.za

The first Southern Hemisphere International Rock Mechan-
ics Symposium (SHIRMS) was held in October 2006 in
Perth. This covered a wide range of topics in rock mechan-
ics and proved to be very successful. The 2nd SHIRMS is to
be held in South Africa during 2012 and promises to follow
in the same tradition. The Symposium will be combined
with the planned South African Rock Engineering Sympo-
sium (SARES 2012).

OBJECTIVES

To provide an international forum to present and discuss
the latest developments in rock mechanics and geotechnical
engineering.

TOPICS

e Fracture and damage of rocks
e Numerical modelling

¢ Constitutive models

e Rock mechanics data

e Deformable rock

e Underground rock mechanics
e Tunnelling

e Slope stability

e Caving

e Ground support

e Subsidence

e Seismicity

e Risk

For further information contact:
Conference Co-ordinator,

Raymond van der Berg, SAIMM,

P O Box 61127, Marshalltown 2107
Tel: +27 11 834-1273/7

Fax: +27 11 833-8156 or

+27 11 838-5923

E-mail: raymond@saimm.co.za

o3 D

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

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

P+EVENT ID+1857+/usr6/htdocs/astm.org/SYMPOSIA/call
forpapers.frm

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

SECOND INTERNATIONAL CONFERENCE ON PERFORM-
ANCE-BASED DESIGN IN EARTHQUAKE GEOTECHNICAL
ENGINEERING, May 28-30, 2012, Taormina, Italy,
WWWw.associazionegeotecnica.it

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

12™ Baltic Sea Geotechnical Conference “Infrastructure in
the Baltic Sea Region”, Rostock, Germany, 31 May - 2

June, 2012, www.12bsgc.de

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

ISL 2012 NASL 11th International Symposium on Land-
slides, 3 =+ 8 June 2012, Banff, Alta, Canada,
corey.froese@ercb.ca, www.ISL-NASL2012.ca
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1Sk . Sabanics
46th,U.S. RockiMechanics

B GeomechanicsiSymposium)

SRR P R i o oW AT2 1) Y2012
WWW.armasymposium.org

The focus of the Symposium is on fundamental, practical
and educational issues facing our profession. Topics of in-
terest include, but are not limited to:

e Rock mass characterization,

e Uncertainty/stochastics/probability,

e Rock physics and geophysics,

e Fracture mechanics and fracture propagation,

e Weak rocks, shales, rock salt, problem geomaterials,
granular materials,

e Laboratory equipment and testing,

* Field testing,

¢ In-situ stress measurements, prediction and modeling,

e Coupled processes, heat, flow and transport,

¢ Numerical/analytical/constitutive modeling of rock and
rock processes,

e Rock excavation and breakage, dynamic loading,

e Slope and open pit stability, foundations, dams,

e Stability/support of underground openings,

e Unconventional oil and gas development,

e Carbon sequestration,

e Hazard and hazard mitigation,

e Geothermal advancements,

e Waste disposal, seal integrity, underground storage,

e Remote sensing, monitoring, seismicity,

e New frontiers in geomechanics, and

e Education in rock mechanics and geomechanics.

Contact ARMA: Peter Smeallie, Executive Director

600 Woodland Terrace, Alexandria, Virginia 22302-3319
(P) 703.683.1808 (F) 703.683.1815 (E)
info@armarocks.org

(G2 4R -0

(Q XII International Symposium on Environmental Geotechnology,
® nposi | -
Energy and Global Sustainable Development

“Unuveiling the Pathways to Global Sustainability"

- ")
Los Angeles. CA - June 27-29, 2012 w
www.isegnet.org/2012/




The Symposium is the twelfth in a series of ISEG confer-
ences which started in 1993 with the continuing objective
of applying technical and social science knowledge from a
diversity of disciplines to address critical issues in sustain-
able development. Conferences that have been hosted in
North America, Asia, South America, Africa and Europe
have drawn an average of 300 participants from 50 coun-
tries. These conferences are held biennially and rotated
among different continents.

Thematic Areas

Selected papers will be considered for publication in peer-
reviewed special editions of new ISEG Journal and other top
journals in the area.

Environmental Geotechnology

¢ Site Monitoring/Characterization Systems

e Fate, Transport and Remediation of Contaminants
e Waste Containment and Impoundment Systems

¢ Global Scale Environmental Problems and Solutions
¢ Drought and Desertification

e Landslide Hazards

e Brownfields and Land Revitalization

¢ Soil-Waste Interaction

Energy and the Environment

e Hydraulic Fracturing

¢ Geological Carbon Sequestration

e Waste-to-Energy Systems

e Long-Term Nuclear Waste Containment
e Methane Recovery

Water Sustainability
e Surface and Ground Water Quality

¢ Erosion and Sediment Transport
e Watershed Management and Protection

e Water Conservation and Reuse

3

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

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

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

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

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

Geotechnique Themed Issue 2012 “Offshore Geotechnics”,
www.geotechnique-ice.com
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34th International Geological Congress 5 + 15 August 2012,
Brisbane, Australia, http://www.ga.gov.au/igc2012

(G248 -0

ISRM Regional Symposium
II South American Symposium on
Rock Excavations
8 - 10 August 2012, San Jose, Costa Rica

Contact Person: Marlon Jiménez

Address: Associacdn Costarricense de Geotecnia
350 m Est from CFIA, 2nd floor

2346-1000 San José

Costa Rica

Telephone: (+506) 22-53 55 64

Fax: (+506) 22-34 87 89

E-mail: acgeo@cfia.or.cr

(G2 4R -0

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

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

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

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

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

ISC’ 4 4th International Conference on Geotechnical and
Geophysical Site Characterization, September 18-21, 2012,
Porto de Galinhas, Pernambuco - Brazil, www.isc-4.com

SAHC 2011, 8™ International Conference on Structural
Analysis of Historical Constructions, October 15 - 17, 2012,
Wroclaw, Poland, www.sahc2012.0rg

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

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

ACUUS 2012 13th World Conference of the Associated Re-
search Centers for the Urban Underground Space Under-
ground Space Development - Opportunities and Challen-
ges, 7 - 9 November 2012, Singapore,
www.acuus2012.com

32. Baugrundtagung with exhibition “Geotechnik™, Mainz,
Germany, 26 - 29 November 2012
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GEOSYNTHETICS ASIA 2012 (GA2012) 5th Asian Regional
Conference on Geosynthetics, Bangkok, Thailand, 10 - 14
December 2012, www.set.ait.ac.th/acsig/igs-thailand

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

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

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

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

Themed Issue on Geotechnical Challenges for Renewable
Energy Developments, Geotechnical Engineering 2013,
ben.ramster@icepublishing.com
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First Pan-American Conference on

UNSATURATED SOILS

20-22 February 2013 | Cartagena de Indias - Colombia

Pam-Am UNSAT 2013
20-22 February 2013, Cartagena de Indias, Colombia
panamunsat2013.uniandes.edu.co

The 1st Pan-American Conference on Unsaturated Soils
2013 will take place in the Convention Center in Cartagena
de Indias at the end of February 2013. The Convention
Center is located in the heart of the historic city near the
modern facilities of Cartagena’s leading hotels.

This convention offers a stimulating mix of every aspect of
the study of unsaturated soils. It will link together all of the
substantial recent advances in fundamental knowledge,
testing techniques, computational procedures and predic-
tion methodologies and combine all of them with the com-
pany of experienced professionals from the Americas, and
researchers from throughout the world.

Now is the time to discuss the challenges posed to us in the
field of unsaturated soil mechanics for predicting the be-
havior of geotechnical works faced with extreme climatic
events and to find long-lasting solutions for these situa-
tions.

The convention’s varied social program will offer plenty of
opportunities outside of the main events of the technical
program for further meetings and chances to share ideas.
Plus, the beautiful setting of Cartagena has a great deal to
offer. Its colonial buildings, spectacular city squares and
sandy white beaches often make people want to stay a little
longer, or even stay forever!

One of the Spanish empire’s most important Caribbean
ports, Cartagena is easily one of the most beautiful cities in
the world. It was declared historical and cultural patrimony
of humanity by UNESCO in 1984. We would be pleased to
welcome you to our city and to the conference!
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Objectives

The soils of the Americas were produced by a wide range of
geological processes and are affected by highly variable and
extreme climatic conditions. These conditions are a breed-
ing ground for the development of research into unsatu-
rated soils.

The purpose of the First Pan-American Conference on Un-
saturated Soils is to share field experiences and research
among geotechnical engineers who deal with a broad range
of subjects involving unsaturated soils. The mechanics of
unsaturated soils could well have a special role in anticipat-
ing the effects of extreme climatic events on the behavior
of geotechnical works. This is especially important now
since these events are affecting the soils of the whole con-
tinent with increasing strength.

New topics involving multiphase porous media are also wel-
come. These include, but are not limited to, unsaturated
rocks, multiphase media, freezing soils, geo-environmental
problems and energy applications.

Conference topics

Unsaturated soil behavior

e Microstructure

e Water retention

e Stress-strain

e Volume change

e Strength

e Dynamics

e Temperature effects
e Chemical effects
Testing techniques

e Laboratory

e "In situ"
e Techniques for micro and meso-scale investigations
e Centrifuge testing

Geotechnical problems

Flow and infiltration
Soil-atmosphere interaction
Foundations

Slope stability

Pavements

Isolation barriers

Soil cover systems for waste containment
Embankment and dams
Thermal problems
Geo-environmental problems
Natural hazards

Modeling

e Fundamentals
e Constitutive modeling
e Analytical solutions and numerical analysis

Case Histories

e Engineering applications
e Field monitoring
e Rain induced landslides

New Areas

Unsaturated rocks, swelling rocks

Rockfill mechanics

Multiphase media (oil/water)

Freezing soils and permafrost

Energy issues (CO2 sequestration, gas hydrates
and gassy marine sediments)
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Secretariat: Universidad de los Andes, Bogota (Colombia)
School of Engineering

Department of Civil and Environmental Engineering
panamunsat2013@uniandes.edu.co

Tel: +57 (1) 3394949/99 ext: 2810

Fax: +57 (1) 3394949
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www.tu-seoul2013.0rg

TU-SEOUL 2013

International Symposium on
Tunnelling and Underground Space Construction for
Sustainable Development
March 18-20, 2013, Seoul, Korea

www.tu-seoul2013.0org/

The Korean Tunnelling and Underground Space Association
(KTA) would like to invite all of you to the International
Symposium on Tunnelling and Underground Space Con-
struction for Sustainable Development (TU-Seoul 2013) to
be held in Seoul, Korea from March 18 to 20, 2013. The
symposium is the first international event prepared by KTA
after the successful 2006 ITA World Tunnelling Congress
held in Korea.

The theme of the symposium is “Tunnelling and Under-
ground Construction for Sustainable Development”. An in-
tellectually scientific technical program will be prepared in
consistent with the theme of the symposium. The sympo-
sium will provide participants many opportunities to ex-
change new information and ideas related to tunnelling and
underground space construction industry.

The venue city is Seoul, a progressive capital with a popula-
tion of over 12 million. The city is surrounded by beautiful
mountains with the centrally crossing Han River. Seoul has
many outstanding attractions where the diverse traditional
Korean cultures in part are well preserved as the city has
been the capital since 1392. Visitors generally enjoy the
mixture of the modern and traditional flavors of Korea. We
believe that many of the attractions will make lots of good
memories of Seoul and Korea. Participants can also experi-
ence “Hanryu” such as K-Pops and Korean TV series.

Each member of Local Organizing Committee will make
sure that the symposium will be fruitful and memorable.
Anticipating your continued cooperation and active partici-
pation for the forthcoming symposium, we look forward to
welcoming you here in Seoul, Korea.

Symposium Topics

Planning and use of underground space

Geotechnical site investigation

Cut and cover construction

Conventional tunnelling

Mechanized tunnelling/tunnel construction mechatronics
Innovations for lining and reinforcement

Monitoring and settlement control

Risk management in tunnelling and underground con-
struction

Rehabilitation and repair of underground structures

e Tunnel maintenance and management

e Health and safety in tunnelling
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e Training and education in tunnelling and underground
works

e Case studies for mega projects of tunnels and under-
ground space construction

e Sustainable use of underground space (green and energy
industry applications)

General Secretariat

Korean Tunnelling and Underground Space Association
#1411 Seocho Kukge Electronic Center

1445-3 Seocho-dong, Seocho-gu, Seoul 137-728, Korea
Tel : +82-2-3465-3665 Fax : +82-2-3465-3666

Email : krtna@chollian.net

Website : www.tunnel.or.kr
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Fifth International Conference on Forensic Engineering
Informing the Future with Lessons from the Past, 15-17
April 2013, London, United Kingdom, http://ice-
forensicengineering.com

(C- 4R -0)

Commae, te the
agacy of Ralph B. Peck

llinois

InF xu}z:mﬁl Conferoncetn

Cas% %gg er?lc':r.':li Engmqerlng

Conference to Commemorate the Legacy of Ralph B. Peck,
7th International Conference on Case Histories in Geotech-
nical Engineering & Soil Dynamics and Symposium in Honor
of Clyde Baker, Chicago, USA, 29 April - 4 May, 2013,
http://7icchge.mst.edu
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ITA-AITES WTC 2013 “Underground - the way to the fu-
ture”, Geneva, Switzerland, 10 to 17 May 2013,
www.wtc2013.ch/congress

3 D
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Effective and Sustainable Hydraulic Fracturing -
an ISRM Specialized Conference
20-22 May 2013, Brisbane, Queensland, Australia

The Conference will focus on three technical themes:

1. Advancing Effectiveness presenting the latest advances
in simulation, theory, field and laboratory experimentation,
and case studies with an emphasis on petroleum resources

2. Exploring Versatility presenting methods and lessons
from a diversity of application domains

3. Promoting Sustainability driving toward differentiation
between real and perceived risks, deployment of viable
controls, and beneficial public engagement.

Contact Person: Dr Andrew Bunger

Private Bag 10, Clayton South VIC 3169, Australia
Telephone: +61 3 9545 8334

Fax: +61 3 9545 8331

E-mail: andrew.bunger@csiro.au

3

The 6th International Symposium on
Rock Stress
20-22 August 2013, Sendai, Japan

o3 O

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

Géotechnique Symposium in Print on Bio- and Chemo-
Mechanical Processes in Geotechnical Engineering,
www.elabs10.com/content/2010001471/S1P%202013.pdf

3

EUROCK 2013
ISRM European Regional Symposium
Rock Mechanics for Resources, Energy and En-
vironment
23-26 September 2013, Wroclaw, Poland

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

Department of Geotechnics and Hydrotechnics
9, Plac Grunwaldzki

PL-50-377 Wroclaw

Telephone: (+48) 71 320 48 14

Fax: (+48) 71 320 48 14

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

Contact Person: Prof. Leandro Alejano

ETSI MINAS - University of Vigo

Dept. of Natural Resources & Environmental Engineering
Campus

Lagoas Marcosende

36310 Vigo (Pontevedra), SPAIN

Telephone: (+34) 986 81 23 74

E-mail: alejano@uvigo.es

O3 D

8th European Conference “Numerical Methods in Geotechni-
cal Engineering”, Delft, The Netherlands, 18-20 juni 2014,
www.nhumge2014.0org

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

(G248 -0

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

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

Contact Person: Prof. Ferri Hassani

Address: Department of Mining and Materials Engineering
McGill University
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3450 University, Adams Building, Room 109
Montreal, QC, Canada H3A 2A7

Telephone: + 514 398 8060

Fax: + 514 398 5016

E-mail: ferri.hassani@cGill.ca
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% ISSMGE

ISSMGE COUNCIL MEETING
2 October 2011, Toronto, Ontario, CANADA

Me Tnv gukaipia Tou XIV Pan-American Regional Conference
NG ISSMGE 0Ji€gnx0n oTto Topovro n levikn ZuveéAeuon
(Council Meeting), otnv onoia n EEEEMM eknpoocwnnén and
To MENOC TNG Ap. NikoAao BAaxdnouAo, Assistant Professor
oto Civil Engineering Department, Royal Military College of
Canada & Geological Sciences and, Geological Engineering
Department, Queen’s University. 3Tn ocuvéxelia napariberal
oUVTOHUN avaokonnon TWV £pyaciov ToUu cuvedpiou. Mg év-
Tova ypaupara napoucialeral n 6€on Tng EEEEMM oTta gpw-
TAMATA TNG aAAayng Tou ovoupaTog Tng ISSMGE, kabwg Kal
Tou ava TeTpastia AieBvolcg Suvedpiou TNC.

SUMMARY OF ACTIVITIES

I would like to express my gratitude for the opportunity to
represent the Hellenic Society for Soil Mechanics and Geo-
technical Engineering (HSSMGE) at the recent ISSMGE
council meeting held in Toronto, Ontario, Canada on the
2nd of October 2011. It was an honour for me to represent
our professional society and country.

The council meeting was well attended as more than 50
delegates from around the world attended this venue. In
terms of the HSSMGE representation, my votes were con-
sistent with the decisions of the HSSMGE's society mem-
bers that are also attached to this letter.

Of note, is that the proposal from the HSSMGE in terms of
the name of the quadrennial international conference from
“"ICSMGE"” - “International Conference of Soil Mechanics
and Geotechnical Engineering” to "WCSMGE"” - World Con-
ference of Soil Mechanics and Geotechnical Engineering”,
did NOT pass.

For the ICSMGE/WCSMGE name change proposal, I did
read out the official proposal at the council meeting. The
contingent from the United States of America seconded the
motion for the name change. The ensuing discussions from
various delegates concentrated on the grammar of the
name change as in French the translation of “"World” would
be an adjective as opposed to a noun in its English version.
As well, the word “World” did not seem to be in-line with
the present name of the society itself (i.e. “International”
designation in the name of the society). Unofficially, there
were 35 votes AGAINST, 25 votes IN FAVOUR, and 3 AB-
STENTIONS. A 75% majority is required for a motion to
pass. As such, the proposal was defeated.

Regarding the voting on items of the agenda of the Council
meeting at Toronto (Sunday, October 2), the HSSMGE vote
that was cast was as follows:

6 Transfer of the Israel Geotechnical Society to the ISSMGE
European Region. Vote to be taken.

YES (passed)
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8 Amendment to Bylaws 5A.2 and 5A.5. Vote to be taken.
Motion to be put to the meeting.

Present Bylaw 5A.2:

5A.2 Audited financial statements of receipts and expendi-
ture shall be presented to each meeting of the Council for
the period since the previous Council Meeting.

Proposed amended Bylaw 5A.2:

5A.2 Independently reviewed financial statements of re-
ceipts and expenditure shall be presented to each meeting
of the Council for the period since the previous Council
Meeting.

YES (passed)
Present Bylaw 5A.5

5A.5 An audited financial statement of receipts and expen-
ditures shall be presented to each Board Meeting.

Proposed amended Bylaw 5A.5

5A.5 A financial statement of receipts and expenditures
shall be presented to each Board Meeting.

YES (passed)

11 Change of name of the society from International Soci-
ety for Soil Mechanics and Geotechnical Engineering" to
"International Society for Geotechnical Engineering".

Proposal from ASCE-GI (USA), SMIG (Mexico), and Japa-
nese Geotechnical Society.

The Executive Committee of the HSSMGE unani-
mously insists in keeping the word MECHANICS in the
name of the Society. The majority of the Executive
Committee members insist in keeping both words
SOIL MECHANICS. MECHANICS is our science and
ENGINEERING is the application of this science. An
alternative proposal (compromise) is to change the
name to INTERNATIONAL SOCIETY FOR GEOMECHAN-
ICS AND GEOENGINEERING. However, since this
name is general, we will face problems with the In-
ternational Society for Rock Mechanics.

NO (did NOT pass)

12 Change of name of the quadrennial international confer-
ence from ICSMGE - International Conference of Soil Me-
chanics and Geotechnical Engineering” to "WCSMGE - World
Conference on Soil Mechanics and Geotechnical Engineer-

ing".

Proposal from the Hellenic Society for Soil Mechanics and
Geotechnical Engineering.

Our International Society has its origins in the 1st
International Conference on Soil Mechanics and
Foundation Engineering, held in Harvard in 1936. A
total of 206 delegates attended this conference from
20 countries, i.e. a very good international represen-
tation. Since then, with the interruption of the 11
WW, the quadrennial ICSMFE became an established
pattern. The last, 17th, ICSMGE in Alexandria at-
tracted more than 1,000 delegates from 81 countries,
i.e. an excellent representation of the whole globe.

Further to the ICSMGE, our Society is organizing the
guadrennial Regional Conferences, as well as a great
number of International Conferences every year, di-
rectly by the TCs and the member societies or indi-
rectly, under the auspices of the ISSMGE.
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For differentiating the ICSMGE from the other, many-
many, International Conferences, the Hellenic Society
for Soil Mechanics and Geotechnical Engineering is
proposing to change the name of the ICSMGE to
WCSMGE - World Conference on Soil Mechanics and
Geotechnical Engineering.

NO (did NOT pass)
Nicholas Vlachopoulos, PhD, PEng., CD, CME

SXETIKA ME TNV aAAayn Tou ovopaTtog Tng ISSMGE ceixav
nponynen €vToveg napacknviakeg OIABOUAEUCEIG TO TEAEU-
Taio €Eaunvo. H npoTaon yia Tnv aAAayn nponABe anod Tov
MNpdedpo TnG ISSMGE Jean-Louis Briaud kar Tnv EBvikr ‘E-
vwon Twv HMA kal unooTnpixdnke and xwpeg TnG Kevrpikng
AMEPIKNAG Kal TNG Anw AvatoAn, eve avTiBeTeg oTnv aiAayn
TOU ovOpaTog ATav ol neploocdTepeg EOBVIKEG EVWOEIC TV
EUPWNATKWV XWPWV, N anoyn Twv onoiwv €nikpaTnoe TeAI-
Ka.

To OTI dev gykpibnke, TeAIkA, n npoTaon Tng EEEEMM yia Tnv
aAAayn Tou ovopaTog Tou ouvedpiou, napd Tnv BETIKNA apyl-
Ka anodoxn Tng ortav uneBAndn, ogeileTal paAlov ortnv
avTiBeon yia onoladnnote aAAayn, Kal eVOEXOHEVWG OTO OTI
n npoTacn unoaTtnpixdnke kar ano Tnv E6vikA ‘Evwon Twv
HIMA.
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ISRM

ISRM Council Meeting
Beijing, 17 October 2011

The ISRM held its Council meeting in Beijing, China, in con-
junction with 12th International Congress on Rock Mechan-
ics, organised by the ISRM National Groups of China and
Singapore. 45 of the 48 National Groups were either pre-
sent or represented. The Council was also attended by Past
Presidents Prof. Ted Brown, Prof. John Franklin and Prof.
Sunshuke Sakurai, the chairmen of the ISRM Commissions,
representatives of the IAEG, the IGS and the ITA and the
candidates to the election for Vice President 2011-2015.
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Celebration of the 50th Anniversary of the ISRM

The ISRM was founded in 1962 by Prof. Leopold Miiller in
Salzburg and entered its 50th year of existence. Celebra-
tions of the 50" anniversary will formally begin in the Con-
gress banquet, on 20 October, and will continue until the
2012 Stockholm Symposium. A logo for this celebration was
chosen in a competition open to young ISRM members, won
by Dr Ludger Suarez Burgoa from Bolivia.

Another competition took place to select the best slide show
on “The Future Directions of Engineering Rock Mechanics”,
which was won by Dr Ricardo Resende from Portugal. A
book about the 50 years of the ISRM history is being pre-
pared and will be launched in Stockholm next May. Other
initiatives are being planned, which will be announced to
the members.

Membership of the ISRM

The ISRM has now 6514 individual members and 123 cor-
porate members, belonging to 48 National Groups. This
represents an increase of 3.5% in the number of individual
members since the last year and the highest number of
individual members ever. One half of the members come
from Europe, and one quarter from Asia. China is currently
the largest National Group of the ISRM.

Report of the activities of the ISRM Board 2007-2011

The President Prof. John Hudson presented the main
achievements and the modernization initiatives that were
accomplished by the ISRM Board that will finish his term of
office at the end of the Congress. In particular, he men-
tioned the launch of the digital library, the new and more
productive operation of the Commissions, the revised News
Journal, the launch of digital Newsletter, the upgrade of the
website, the ISRM series of downloadable lectures, the vid-
eos for the election of the President and of the Vice Presi-
dents and the continuous increase in the number of mem-
bers.

Rocha Medal 2012

The ISRM Board decided to award the Rocha Medal 2012 to
Dr Maria Teresa Zandarin from Argentina for the thesis
“Thermo-hydro-mechanical Analysis of Joints. A Theoretical
and Experimental Study” presented at the Polytechnic Uni-
versity of Catalonia, Spain. She will receive the award at
the 2012 ISRM International Symposium in Stockholm. Two
runner-up certificates were also awarded to Dr Bryan Philip
Watson from South Africa for the thesis “Rock Behaviour of
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the Bushveld Merensky Reef and the Design of Crush Pil-
lars” presented to the University of the Witwatersrand,
South Africa, and to Dr Joshua Taron from the USA for the
thesis “Geophysical and Geochemical Analyses of Flow and
Deformation in Fractured Rock” presented to the Pennsyl-
vania State University, USA.

ISRM Digital Library

The ISRM digital library was launched last year in New Delhi
and contains the papers and the keynote lectures published
in the ISRM Congresses and sponsored Symposia, thus
giving them a greater visibility and making them available
to all the rock mechanics professionals. The ISRM digital
library is part of OnePetro, a large online library managed
by the Society of Petroleum Engineers. ISRM individual
members registered on the ISRM website are allowed to
download, at no cost, up to 100 papers per year from the
ISRM conferences, and ISRM corporate members can
download 250 papers. To register on the OnePetro website
(www.onepetro.org) as an ISRM member, the only neces-
sary information is the username and the password used to
access the members’ area of the ISRM website. Nonmem-
bers can purchase the ISRM papers online. The ISRM digital
library has now 4,000 papers published in 21 conferences,
and these numbers will to continue to increase.

Communication

The website is the main source of information about the
Society and most benefits are offered to the members in a
password protected members’ area. One of the main items
on the website in 2011 was the set of videos produced by
the candidates to Vice President.

The digital newsletter is distributed 4 times per year and
can be subscribed on our website. It includes news about
the society and other news related to rock mechanics. Con-
tributions are welcome, with short news on rock mechanics
issues of general interest.

The News Journal, Issue N. 13, December 2010, was
distributed in paper to all members and includes a sum-
mary of the activities of the Society, plus technical articles.
An electronic version can be read on the website or can be
downloaded. In order to reduce the large cost of printing
and distribution hard copies of the News Journal, the ISRM
members will, from now on, receive electronic versions
only.

Commissions

Reports were presented on the activities of the Commis-
sions. The following Commissions are now active:

- Application of Geophysics to Rock Engineering
- Preservation of Ancient Sites

- Testing Methods

- Mine Closure

- Rock Engineering Design Methodology

- Radioactive Waste Disposal

- Rock Dynamics

- Education

- Spalling

Reports were also presented by five Commissions that are
now starting their activities:

- Underground Research Laboratory Networking

- Petroleum Geomechanics

- Hard Rock Excavations

- Coupled THCM processes in geological materials and sys-
tems

- Crustal Stress and Earthquakes
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The Board of the ISRM for 2011-2015 was elected

Following the election of Prof. Xia-Ting Feng from China for
ISRM President 2011-2015 two years ago, the Council
elected in Beijing the six Regional Vice Presidents: Mr
Jacques Lucas (South Africa) for Africa, Dr Yingxin Zhou
(Singapore) for Asia, Dr David Beck (Australia) for Austral-
asia, Prof. Frederic Pellet (France) for Europe, Dr John Ti-
nucci (USA) for North America and Dr Antonio Samaniego
(Peru) for South America. The newly elected Board met
immediately after the Council to elect Dr Antonio Sama-
niego as the 1st Vice President, to appoint Prof. Yuzo Onishi
and Prof. Ivan Vrkljan as Vice Presidents at Large and to
reappoint Dr Luis Lamas as Secretary General.
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Will Big Ben be the next Leaning Tower of Pisa?
Pisa expert says Big Ben leaning

Whether the British parliament is leaning to the left or right
depends on your point of view but Big Ben is officially tilt-

ing.

And surveyors say it is getting worse.

A new report has found the top of the famous clock tower,
which stands above the parliament in central London, is
now just under half a metre off the perpendicular.

Monitoring instruments suggest the tower's tilt has in-
creased by about a centimetre a year since 2003

That is so far off that experts believe the tilt is visible to the
naked eye.

"The tilt is now just about visible," said John Burland, a
senior research investigator from Imperial College London
who has worked on Big Ben and the Leaning Tower of Pisa.

"You can see it if you stand on Parliament Square and look
east, towards the river. I have heard tourists there taking
photographs saying 'I don't think it is quite vertical' - and
they are quite right," he told the Sunday Telegraph.

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

Civil engineers believe the tower is sinking more quickly on
the north side than the south side of the Palace of West-
minster.

Monitoring instruments have suggested the tilt has in-
creased by about a centimetre a year since 2003, about 40
per cent faster than the long-term average.

The tower is now leaning towards the northwest at an angle
of 0.26 degrees, meaning the top of the tower is 43.5cm
from vertical.

It would take another 4000 years or so for it to match the
angle of the Leaning Tower of Pisa, which leans by about
four degrees.

The problem has been blamed on decades of building work
around the foot of the 96-metre, 11-storey structure since
completion in 1858.
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Scientists See Evidence of Great Earthquake
Clusters

Scientists believe there is evidence that great earthquakes
occur in clusters over a period of years and that a signifi-
cant event is on the horizon, according to a report from
catastrophe modeler Eqecat.

The report, “Spatial and Temporal Earthquake Clustering:
Part 1, Global Earthquake Clustering,”(*) lays out evidence
that giant earthquakes of magnitude 8 or higher may occur
in clusters over a decade or more.

The authors of the report, Paul C. Thenhaus, Kenneth W.
Campbell and Mahmoud M. Khater, say the occurrences of
great and giant earthquakes “on a global scale cannot be
attributed to chance.”

They say the giant Andaman-Nicobar (Sumatra, Indonesia)
earthquake of 2004 of magnitude 9.1 began “a new cycle of
global great earthquake activity.”

If this cycle follows the cycle of earthquakes in the 1950-
1965 timeframe, “we may be only about halfway through
the cycle, and the largest earthquake in the current cluster
may not have yet occurred.

During that period starting 1950, there were three earth-
quakes of magnitude 9 or higher:

e Kamchatka, magnitude 9 that struck in 1952.

e Prince William Sound, Alaska, magnitude 9.2 that struck
in 1964.

e Chile, magnitude 9.5 that struck in 1960.

Why this is happening is unknown, they say, but it may
have something to do with “post-seismic relaxations and
strain transfer mechanisms in the deep ductile layers of the
Earth.”

If earthquakes follow the pattern of the 1900s then a third
major earthquake is a very real possibility.

So far this century, there has been the Indonesia 9.1
earthquake that struck in 2004 and then the Tohoku-oki
earthquake and tsunami in 2011 which was a magnitude 9
earthquake.

Regarding how destructive an earthquake is, whether it is
devastating or not has less to do with magnitude than other
factors such as proximity of “occurrence to population cen-
ters, construction vulnerability to shaking, soil stability, and
local soil, basin and topographic amplification.

“This distinction between earthquake consequences and
magnitude is important,” the report notes. “Devastating
earthquakes’ as a class have only an obscure relationship to
magnitude.”

The report is the first in a series of three reports Egecat
plans to produce on this subject of global clusters of dam-
aging earthquakes.

(*) http://www.egecat.com/pdfs/global-earthquake-
clustering-whitepaper-part-1-2011-
10.pdf?mkt tok=3RKMMIWWfFOwsRonvK70ZKXonjHpfsX57
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(Mark E. Ruquet / PropertyCasualty360.com, 17 October
2011)
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Rappelling engineers inspect quake-damaged
National Cathedral in Washington, D.C.

The same engineers who captivated tourists and passersby
by rappelling down the Washington Monument began a
similar operation Monday at the National Cathedral, the
other major landmark to be damaged by an earthquake
that shook the nation's capital.

The "difficult access team" from Wiss, Janney, Elstner Asso-
ciates, Inc. began its work Monday when Emma Cardini
emerged at the top of a 234-foot tower. She was joined
minutes later by Katie Francis and, using ropes and har-
nesses, the two women efficiently worked their way down
the front of the building.

Katie Francis, a member of the difficult access team of en-
gineer, takes photographs

The inspection is expected to last about two weeks,
said Dan Lemieux, who heads WIJE's Fairfax, Va., office and
is supervising the project. The engineers are looking for
loose, cracked or unstable stones that could pose a risk to
people on the ground. Those stones will be removed before
the cathedral's scheduled reopening on Nov. 12.

Members of the difficult access team of engineers Katie
Francis, left, and Emma Cardini




Last week, stone masons removed 2 tons of stonework
from a pinnacle damaged by the 5.8-magnitude earthquake
on Aug. 23. Three of the four pinnacles on the 300-foot
central tower were severely damaged and the 2-ton section
had shifted off its base.

The 4-foot-tall top portions of the pinnacles, called the fini-
als, fell off during the earthquake and crashed onto the
cathedral roof. The cathedral sustained additional damage
during Hurricane Irene, the Category 1 storm that blew
through Washington five days after the quake.

Initial repairs to the cathedral are expected to cost at least
$15 million, and the price tag for fully restoring the building
remains unknown. The cathedral was completed in 1990
after 83 years of work. A campaign has begun to raise $25
million by the end of 2012.

Four of the five engineers who climbed out windows and a
hatch atop the Washington Monument are participating in
the cathedral inspection. While the monument descent was
more dramatic, the cathedral has more variety, said Erik
Sohn, one of the climbers.

"The Washington Monument is such a huge, historic struc-
ture, but it's relatively stark while you're up there on the
side of the building. There's not a whole lot to look at,"
Sohn said. "This, with all the ornamentation that we're go-
ing to be crawling around and touching and feeling, it's
more entertaining for us."

The engineers will be carrying masonry tools, iPads and
other equipment that allows them to inspect the stones,
remove them as needed and document their findings.

Cathedral officials are confident that the building will be
declared safe well ahead of Nov. 12, when the Rev. Mariann
Budde will be consecrated as the ninth bishop of the Epis-
copal Diocese of Washington, cathedral spokesman Richard
Weinberg said. The cathedral will reopen to the public the
next day, with Budde presiding over services.

The cathedral, located on one of the highest points in the
District of Columbia, is an Episcopal church but pursues a
mission of spiritual harmony. It has hosted inaugural ser-
vices and funerals for several presidents.

(YAHOO News, 17 October 2011)
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H awpida oTro Nagasaki

Nagasaki 1945, pera Tnv €kpngn TnG aTtopikng Boupag

Nagasaki 2011, geTd and Tov O€IOKO Kal TO TOOUVAI

Ano TI UAIKO gival Tiaypévn n ayida;

(and Ap. Niko MouTdaoen)
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«Toouvapi» xruna ornv KpAtn
TNV AsuTépa 24 OkTwRpiou 2011...

«Aekadeg XINIAdeG EeonmiTwpévol avBpwnol. MANUUUPICUEVES
Kdl KATEOTPAMUHEVEG NAPANIAKEG MEPIOYXEG MOU ONuEPa Bew-
poUvTal Ta <«@IAETA» TNG TOUPIOTIKAG olkovouiag. Karteo-
TPAUPEVEG UMOJOMEG, OnNwg To agpodpopio «N. KalavTtla-
KNnG» Tou HpakAeiou, To gpyooTtaaio Tng AEH oTta Aivonepa-
para, o PioAoyikog kabapiopog Twv Xaviwv, Ta TNAEMIKOI-
vwVvIiaka diktua. KAgIoTa AOYW TwV KUPATWV R TWV KATOAIO-
Onoswv TUAKAaTa Tou Bdpeiou Odikou Afova kal Twv SpoHwvV
nou odnyouv npo¢ Ta NoTia TNG KpATNG. «ovaTioPEVEG» Ol
unnpeoieg MoAITikAg MpooTaagiag otnv KpATn nepiéVouv He
aywvia Tnv ouvdpoun Twv opddwv diacwoTwv and Ti¢ Eu-
PWNAKEG Kal AANEG XWPEG.»

AUTO €ival To ggvdplo TNG HEYAANG NAveupwnaikng aoknong
n onoia 6a npaypaTtonoin®ei og NpakTikd gninedo To SIRMUEPO
AeuTtépa - TpitTn 24 kai 25 OkTwRpiou o€ HpakAeio kai Xavi-
a.

MpokeiTal yia pia aoknon n onoia Bacileral oTIC ENINTWOEIG
otnv onuepiviy Kpntn, €vog oeiopol avTioToIXOU HE EKEIVOV
nou ouvéRn Tov IoUAIo Tou 365 n.X.

ToTe nou €vag unoBaAdoolog osIopoG PeyEBoug 8 kal avw
PixTep oTnv BaAdcoia nepioxn AuTIKA TNG KpATng npokaAeoe
OX! HOVO TEPAOTIEC YEWAOYIKEG AAAAYEC OTO vnoi, aAAd kai
TEPACTIEG KATAOTPOPEG nou enidsivwbnkav and &va ylyav-
Tiaio kKUPYa TOOUVAW! ME AMOTEAECHA TNV KATACTPOPN TwWV
noAewv TnG Kpntng kai xIAIadeg vekpoug.

H naveupwndikr daoknon He Tnv enwvupia «Moosidwv»
npaypaTonoinénke «eni xapTou» oTA TEAN TOU MEPACHEVOU
Mdadiou kal guveyileTal oTig 24 kal 25/10 o€ NpakTIKO €ninedo
HE TNV CUPPETOXN TWV €EAC POPEWY :

A/von MoAITikig MNpooTagiag Tng ANOKEVTpwHEVNG Aloiknong
KpATnG. EBvikEG Apxeg MoAimikng MpooTtaciac Tng E.E. kai
€101k0TEPa TNG EAANGDag (Mevikn MpappaTeia MoAmikng Mpoo-
Taciag) kail TNg Kunpou (MoAimikry Apuva). 'Idpupa TexvoAo-
yiag kai ‘Epeuvag (ITE). EAANVIKOG EpuBpog ZTaupog-Zwpa
EBelovTwv Zapapeitwv kal NauayoowoTwv. TexvoAoyieg
TnAeiaTpiknig (FaAAia) kai MoAiTikn MpooTacia Xwpig ZUvopa
(FaAAia).

MupooBeaTikd Zwpa, 3n EMAK, EA.AZ, 'EvonAeg Auvdapelg,
Nigevikd Zwpa, 7n Yyeiovouikn Mepipepeia Kpntng, EKAB,
Nepipépeia KpAtng, M.E. Xaviwv kal HpakAgiou, Aol H-
pakAgiou & Xaviwv, E.E.Z., PadlogpacitTéxveg KprTng.
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‘Aoknon €ni xaprTou

MiIAwvTag oTo Flashnews.gr, yia Tnv acknon «Moogidwv>», o
kabnynTng ®uoik®v KataoTpopwv K. KwoTag SuvoAakng &i-
XE EMIONUAVElI NWG ME Baon Ta dsdopéva nou unapxouv yia
TOV CEICUO Kal TO TOOUVAWl Tou 365 n.X. oTnv aoknon eni
xapTou «koitalape va dolUue Bdaon piac akohouBiag HOAIC
yivel o ggiopdg, av Ba néoouv KTipia, T Ba yivel kar anod Kel
Kal népa, anod TRV OTIYHR MOU €XOUKWE TOOUVAMI, va doUNE T
KATaoTPOPEG UNAPXOUV, MG WNOPOUHE va avTidpAaooupE
otnv KpnAtn apou &apvika dev Ba €xoupe TnAEpwva, dev Ba
£XOUME NAEKTPIKO, NWG Ba Yivouv ol EMNIKOIVWVIEG, Ol GUYKOI-
vwvieg, oTa Bouvd Ba yivouv katoAioBnoeig kal 6a kAgioouv
dpopol npog Ta NoTIa.»

Ekkévwon o 30 AenTa

Edv enavaAneBei o oeiopog Tou 365 n.X. kal og OTI apopd
oTOV XPOVO Mou Ba undapxel yia va ekkevwBouv ol napaAia-
KEC MEPIOXEC, oUNPWVA PE TOV K. KABnynTr «egav 1o EBVIKO
ACTEPOOKOMEIO KAVEI TNV OOUAEIG TOU OWOTA Kdl pag dwael
nposidonoinon péoa o€ 4-5 AenTd, €XOUNE Nepinou HioN wpa
YIa va KAVOUNE €KKEVWON Tou nAnBucopou atnv Bopeia Kpn-
Tn. MiIAape yia 30 AenTd yia Ta Xavid kai 35 Aentd yia 10
HpakAeio.

Eival apkeTog xpOvog yia va KAVOUME EKKEVWON Kdl va pnv
€Xoupe Buparta. =tnv Ianwvia o xpdvog ATav HIKPOTEPOG Kal
£€Kkavav noAU KaA£C EKKEVWOEIC.»

To agpodpopio Xaviwv povn nuAn €1063ou oTnv Kprtn

JuveyxifovTag Tnv neplypa®n Tou €@IAATIKOU Oegvapiou Tng
Aoknong o K. SUVOAAKNG TOVIoE OTI «eneidn ouclacTika Ba
€xel «yovartioe» n EAANvikn noAImikiy npootacia 6a xpeia-
oToUV va £€pBouv d1acwoTeg and To eEwTEPIKO, To {NTOUUEVO
Aomnov ATav To nNwg PnopouUv va €pBouv dlA0WOTEG OTNV
KpATn via va pag ponroouv.
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'Onwg €idape otnv Ianwvia aAA@ kal oe AAAOUG HeyaAoug
osiopoUg, Ta Alpdvia oucolaoTikG 6a kAsioouv TouAdyioTov
yia MEPIKEC MEPEC KABWCG Ba £xouv KATAOTPOPEG. Ta Aiyavia
Aoindv dev pnopoUpe va Ta unoAoyiloupe. Kar atnv Bopeia
kar otnv NoTia KpATn. 'Tow¢ povo 1o Aipavi Tne Ispanerpag
va Pnopéoel va douAéwel, aAAa Ta Aipavia Twv Xaviov Kal
Tou HpakAegiou, dev YnopoUNE va Ta UNOAOYIOOUME av Yivel
auTod TO OgvapIo Kal BeRaiwg Kapia QUOIKN KaTaoTpopr dgv
gival idia pe TNV nponyouUuevn.

'OJWG OTNV AoKNON NPoEKUYE OTI Oev HNOPOUKE va unoAoyi-
Coupe kal Ta agpodpduia Tou HpakAgiou, KaBwC kal Tou Wi-
KpoU agpodpopiou nou undpxel oto Tupndki. To agpodpo-
pio ™ N.KalavtZakng” Tou HpakAegiou kivduvelel va pnv ival
a&onoinoigo, dpa o6Tav pag €pbouv ol dIAOWOTEG, OUGIATTI-
KaG n povn nUAn Tng KpnAtng Ba sival To agpodpdpio Twv Xa-
viwv, To onoio 8ev ennpeddeTal and TOOUVAMI AOYW UWOHE-
Tpou.

OuoIaoTIKG €ival To JOVO agpodpopIo nou €xoule oTnv Kpn-
TN - i0WG Kai To Hikpd oTnVv ZnTeia — To onoio Ba pnopouoe
va a&ionoinBei yia va £€pouv dIacWOTEG».

EninAéov oTtnv didpKela TG AoKNoNG €ni XAPTOU MPOEKUYE
Nnwg oTNV KAAUTEPN TWV NEPINTWOEWV N NOAUTIUN GUVOPOUN
ano TIG AAAeg Xwpeg dev Ba €pBel vwpiTepa and 6-7 wpPEeG.

Na onueiwBei Nwg oTnV PEYAAn €niXEIPNOIAKn GOKNON avTi-
HETOMIONG TWV EMNNTOOEWV TOU CEICHOU KAl TOU TOOUVAMI
Ba yivel Tnv endpevn £Bdoudada Ba undpyxouv NapaTnpnTEG
and 30 kal NA&ov XWPEG NOU CUHPHETEXOUV aTov Eupwnaiko
Mnxaviopd MoAimkng MpooTaaciag.

T1 0a oupBei oTo NAAId AIHavi Twv Xaviov

Mia KaTanAnKTIKA Kal ouvapa €QIAATIKA NPOCOoU0oinan TwV
ENINTWOEWV Yia To NaAid Aigavi Twv Xaviwv andé To “Toou-
vaul Tov 1000 eTwv”, dnuiolpynoe To TuRua duoikwv Ka-
oTpoP®V ToUu MoAuTexveiou KpnATng PE €NIKEPAARG Tov Ka-
OnynTA K. KwoTa ZuvoAdkn oTo nAqiclo TNG Naveupwnaikng
aoknong “MoosIdwv” yia TIC ENINTWOEIG EVOC CEIOPOU avTi-
OTOIXOU HE £KeEivov nou sixe nAREsl Tnv Av. Meooyeio To 365
n.X.

Anotignon kai a§ioAdynon TnG acknong

3TIG 26 OkTwPpiou 2011 oTnv AnokKevTpwuevn Aloiknon
KpnTng oto HpdakAegio, npaypatonolndnke n anotiynon Kal
a&loAoynon Tng aoknong «Toouvaul PeETG and €va 1oxupo
ocIoPO oTn Meodyelo» nou npayuaronoinénke oTo HpakAegio
kal ota Xavid.

H a€loAoynon €yive and HEAN KAl €knNpoownoug Tng Eu-
pwnaikng Emirponng aAAa kai and napatnpnTeg TnG EBVIKAG
anocoToAnGg and Tnv levikn MpapuaTteia MoAimikng MpooTaoci-
ac.

Ano Ttnv afloAoynon Bynkav noAU BeTika oToixsia kar ATav
101aiTepa BeTIKA yia TNV avTandkpion pag and Ta Xavid oe
auThVv TNV Aoknon.

Enionpaivoupe 6T n doknon auTh £YIVE PE TNV CUMPHETOXA
EBvikwv aAAd kal EEvwv duvapewyv ixe peyaio Babuo duo-
KoAiag apoU n €kTaon kal noAunAokoTnTa Tng ATav o€
noAU peydAo Babuo, npwTdyvwpo yia Ta EAAnvika dedopéva
oTov Topéa Tng MoAiTikng MNpooTaciag.

A&iCouv ouyxapnTtnpia o€ OAOUG O€ OOOUG €VENAAKNOAV Of
auTtnv Tnv diadikaoia Kal N0 GUYKEKPIPEVA:

2TouG JIoPYavWTEG TNG AOKNONG, OTOUG OUMHETEXOVTEG OTO
JUVTOVIOTIKO Opyavo nou ouykAnBnke otnv M.E. Xaviwv,
OTOUG CUMMETEXOVTEG oTa nedia dpacng anod TIC UMNPETIEG
(MupooBeoTikn Ynnpeoia, EAAnvikn AcTuvopia, Kevtpikd
Algevapyxeio Xaviwv, E.K.A.B, NalotaBuocg KpnTng, 5" Me-
papxia Kpntwv, 115 MTépuya Maxng, AnpoTikiy AoTuvopia
A. Xaviwv kal TeEXVIKEG unnpeaoieg, EAANVIKOg EpuBpog STau-
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poOG (Sapapeiteg, K.a.), padlogpacITEXVEG Kal €BEAOVTEG n-
Bonoloi, kai noAAoi dAAol nou Bondnoav oe auTo To €pyo.

MEANNUA Wag ival n ouvexng evnuépwaon Kal eknaideuan os
B£paTa nou pag a@opouv OAoug, BEpaTta NOAITIKAG NpoaTa-
0iag Kal €ouv va KAvouv HE TNV npooTacia, Tng {wng Kal
TNG nNepiouciag Twv NOAIT®V, KABWG Kal TRV NpooTacia Tng
NOAITIOTIKNG Hag KAnpovouidg.

(Aywvag Tng Kpntng, Zapparto 22 kai 29 OkTwRpiou 2011)
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After Turkey's Earthquake: When Will the
World Wise Up About Natural Disasters?

Strong building design is key to saving lives in
earthquakes

Rescue workers walk past damaged buildings in Ercis, near
the city of Van, Turkey, October 24, 2011 (Caner Ozkan /
Reuters)

The earthquake that tore through eastern Turkey on Oct.
23 was as inevitable as it was shocking. It was inevitable
because Turkey lies in one of the world's most active seis-
mic zones, crossed by numerous fault lines. As much as in
Northern California or Japan, earthquakes are a fact of geo-
logical life in Turkey. But it was shocking because so many
people — at least 279, many in the city of Ercis — died in
the 7.2 temblor. It was a strong quake, but hardly a mon-
ster like the 9.0-scale disaster that hit northern Japan this
spring. Yet scores of multistory buildings simply collapsed
when the latest quake hit, burying hundreds of Turks.

"The buildings around us, the coffee house all went down so
quickly," 42-year-old Abubekir Acar told the Associated
Press. "For a while, we could not see anything — every-
where was covered in dust. Then we heard screams and
pulled out anyone we could reach."

The quake was yet another reminder that the damage and
death toll from a natural disaster often has much less to do
with the strength of a quake or a storm than it does with
the preparations — or lack thereof — among victims. For
earthquakes — which still can't be predicted, and may
never be — the best preparation is strong building design.
Turkey is home to some sturdy, earthquake-ready architec-
ture that's by no means the rule there. Buildings made of
unreinforced brick simply pancaked, turning schools and
apartment buildings into tombs. "In recent earthquakes,
buildings have acted as weapons of mass destruction," the
seismologist Roger Bilham of the University of Colorado
wrote in a Nature article last year.
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That's a horrifying thought, but what's really scary is that
the threat from quakes like the one that struck eastern
Turkey is only increasing. It's not that there's any evidence
that earthquakes are becoming stronger or more frequent.
Instead, it's us: global population is growing, set to pass 7
billion at the end of the month, and we're concentrating in
megacities that are orders of magnitude bigger than any
human settlements in the past. There are now more than
380 urban areas with at least 1 million people, and accord-
ing to Bilham's work, more than 400 million people live in
cities that face significant seismic risk.

Some of those cities you've heard of, like San Francisco,
Los Angeles or Tokyo — all of which have suffered major
quakes over the past several decades. But the great wealth
of the developed nations mostly — but not always — means
better building designs. San Francisco may sit near the
powerful San Andreas Fault, but years of experience with
quakes mean that not just buildings but citizens are as
ready as they can be for the Big One. Ditto Tokyo; strict
building codes in Japan kept the death toll from this
spring's quake and tsunami much lower than it might have
been.

The real danger is in poor but rapidly growing cities in the
developing world. Much of the population growth in the
next several decades will occur in South Asia and sub-
Saharan Africa — and in the slums of emerging megacities.
By midcentury, most of the biggest cities on the planet will
be in the developing world — places like New Delhi, Dhaka
or Karachi. That's a lot of poor people living in densely
packed conditions that are not built for major quakes — a
recipe for catastrophically high death tolls.

One way to improve resilience is simply through economic
development — a richer population is in general better able
to deal with disasters. But being better off isn't enough, as
Turkey illustrated. And you don't have to be wealthy to be
ready for a temblor. Civil engineers like Santiago Pujol of
Purdue University have designed structures made of cheap
materials like straw, clay and gravel that won't collapse in
the event of a quake. And when buildings made of relatively
light materials do collapse, they cause fewer deaths.
Groups like GeoHazards International have sent seismolo-
gists and architects to help leaders in cities in the develop-
ing world shore up these and other defenses against natural
disasters.

With earthquakes — as with so many other problems — we
rarely give prevention enough emphasis until it's too late.
That needs to change. Over the next half-century, as the
world adds 2 billion or more people, it will construct as
many as 1 billion housing units. Earthquakes will happen —
we can't stop them. How many people will die needlessly in
a temblor, however, will depend on how strong those build-
ings are — and that much we can control.

(Bryan Walsh / TIMEScience, Tuesday October 25, 2011)
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Vibration harvester developed to power tunnel
monitoring device
Trains’ vibrations could provide power for
monitoring tunnels

The power unit at the railway sleepers/ties in the
Lotschbergbasis-tunnel in Switzerland can harvest enough
energy to power wireless sensor nodes with a radio fre-
quency interface. Image credit: M. Wischke, IMTEK

Traffic tunnels are often built in some of the most rugged
and remote areas, which subjects them to extreme envi-
ronmental forces while making them difficult to access.
Ideally, the structural health of tunnels could be monitored
in a way that requires minimal human maintenance while
ensuring that the tunnels are consistently safe to drive
through.

In a typical structural health monitoring system, an array of
sensors placed throughout the tunnel or other structure
provides continuous monitoring, giving an early warning
sign of any problems, such as damage due to corrosion or
impact. When batteries are used to power the sensor ar-
rays, replacing the batteries becomes an expensive and
time-consuming endeavor.

With this drawback in mind, researchers are developing a
power unit that harvests the vibrations from passing traffic
to power the wireless sensor nodes of a structural
health monitoring system for tunnels. The power harvesting
unit could reduce maintenance costs and improve the per-
formance of the sensor network.

The researchers, Martin Wischke and coauthors from the
University of Freiburg in Germany, have published their
study on the new power supply concept for monitoring sys-
tems in a recent issue of Smart Materials and Structures.
The study is part of the AISIS project funded by the Federal
Ministry of Education and Research.

“[Currently,] railway tunnels feature very few structural
health monitoring devices,” Wischke told PhysOrg.com.
“Our system can be easily mounted to any tunnel, whether
it is a new building or an old one. The installation of
the sensor nodes is quite easy, flexible, and time- and cost-
effective, which are advantageous attributes compared to
wired monitoring systems. Thus, our system is especially
suited for refitting and upgrading older tunnels to improve
security.”

When the researchers first started investigating the use of
vibrations from passing vehicles as an energy source, they
found that no detailed data on the vibrations in traffic tun-
nels was available. So to begin, they investigated the vibra-
tions in two tunnels: the Pfander-tunnel, a road traffic tun-
nel near Bregenz, Austria; and the Lotschbergbasis-tunnel,
a high-speed train tunnel in Switzerland. They placed accel-
eration sensors in both tunnels to measure the vibrations
from passing traffic. In the road tunnel, the sensors were
monitored for a 3-5-minute period every hour, while each
passing train was monitored in the train tunnel (more than
500 trains total).

When analyzing the vibrations, the researchers found that
they could determine which acceleration signals repre-
sented cars and which signals represented trucks in the
road tunnel. In the train tunnel, they could determine each
train’s structure, such as the number of axles and the
wagon sizes. They could also identify passenger trains
based on their smaller accelerations, which are a result of
better wheels and suspensions to improve passenger com-
fort.

In terms of usable energy, the researchers found that only
the vibrations in the train tunnel were sufficient for harvest-
ing; vibrations at various locations along the road tunnel
were too small to be useful due to vehicles’ suspensions
and pneumatic tires. While the vibrations in the train tunnel
were strongest directly on the railroad track, the research-
ers decided to forego mounting a vibration harvester on the
rail because screw holes pose problems, such as causing
cracks. Instead, the researchers mounted vibration har-
vesters on the railroad sleepers/ties due to the larger space
and easier access, even though the vibration amplitudes
are smaller there than at the rail.

The researchers then designed, fabricated, and tested a
piezoelectric vibration harvester capable of harvesting vi-
brations across a broad frequency, since each train pro-
duces a slightly different frequency spectrum. The energy is
then stored in a capacitor and supplied to the sensor sys-
tem when needed. In order to ensure safe handling of the
harvested energy, the researchers designed an ultra-low
power control circuit that monitors the storage capacitor
voltage and disconnects the sensor circuit from the capaci-
tor if not enough energy is available. While other power
control circuits exist that consume several microwatts to
operate, the new circuit’s simple design enables it to run on
a current of just 70 nA.

In the future, the researchers plan to make some improve-
ments to the system, including expanding the harvested
frequency spectrum and increasing the power output, and
then prepare the system for industrial applications. In addi-
tion to energy harvesting, the system could be used in rail-
way traffic surveillance, since details about the passing
train (such as the quality of the wagon wheels and wagon
weight) can be derived from the vibrations.

More information: M. Wischke, M. Masur, M. Kréner and P.
Woias “Vibration harvesting in traffic tunnels to power wire-
less sensor nodes.” Smart Materials and Structures Volume
20 Number 8 (2011), 085014 (8pp). DOI:10.1088/0964-
1726/20/8/085014.

(Lisa Zyga / PhysOrg.com, August 8, 2011)
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Atlantis hunt: a third attempt

ATLANTIS researcher Robert Sarmast has returned to Cy-
prus after a four-year hiatus ahead of a third expedition to
try and locate the lost ancient city, he believes is underwa-
ter off Cyprus.

Sarmast said yesterday he wanted to be here for the Ka-
taklysmos festival, or the ‘festival of the flood’. This will be
held islandwide next weekend.

“The Kataklysmos festival is really about the great flood
that sunk Atlantis, so it's not surprising to me that the cel-
ebrations are unique to Cyprus,” said Sarmast.

Sarmast’s team plan to film a documentary during the Ka-
taklysmos festival, while preparing for a third expedition.

Sarmast conducted two highly-publicised expeditions to find
the remains of Atlantis in 2004 and 2006. The expedition
utilised state-of-the-art deep sea equipment to survey the
seafloor between Cyprus and Syria. Their attempt to prove
that the legendary lost island was more than a myth was
funded in part by the History Channel, private investors,
and the CTO. Sarmast’s theories on Cyprus are laid out in
his book Discovery of Atlantis: The Startling Case for the
Island of Cyprus, which was based on the writings of Plato.

“There is really a mystery within a mystery associated with
this project, regarding Atlantis and the Garden of Eden, and
it's time for Cypriots to know the full story,” said Sarmast.

During his previous expeditions, aSonar scans of the area
explored showed what Sarmast believes to be the remains
of two man-made walls.

He claimed to have “definitely” found Atlantis after the so-
nar scans appeared to have located a rise on the seabed

around a mile down in an area halfway between Cyprus and
Syria.

The American researcher has been challenged by several
scientists, who say all he has found are old mud volcanoes.

(Cyprus Mail, June 4, 2011)
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H I'n €yIve... yn@iakn — AnHIoupyrnOnkKe o
KAAUTEPOG YNPIAKOG XapTng Tou NnAavnrtn

Mdvo av avaloyioTei Kaveig 0TI cuvepyaoTnkav n NASA kai
To unoupyeio Epnopiou kai Biopnyaviag Tng Ianwviag pnopei
va ¢pavtacTei Ta ... anoTeAéopara.

TA NEA THZ EEEEI'M — Ap. 40 — OKTQBPIOZ 2011

'ONol Aéve Nwg npokeiTal yia OTI nio TEAEIO PMOPEi va npo-
oPEpEl N TexVoAoyia Kabwg WIAGHE yia Tov NANPECTEPO, Aen-
TOUEPEDTEPO WNPIAKO TONOypagIiko XAapTn Tou nNAavnTn.

i

KaAUnTel ge ouykAovIOTIKN AenTopépeia To 99% Tng Enpdag,
Kabwg Ta onueia PETPNONG AnEXouv WETAEU Toug HWOAIG 30
METPA, eV OTIC BEATIWOEIC NepIAAUBAvVOVTAl KAl EKATOVTA-
OeG XINIAOEG €IKOVEG, TONOBETNUEVEG £TOI WOTE va diveral n
gvTUnwon OTI 0 XapTng €ival TpiodiaoTaTog.

'Onwg ival uaiko évag TETolog XapTng aAAdlel Ta dedopéva
Kabwg pnopei va xpnoiponoinBei yia oxediaoho AUTOKIVNTO-
dpoduwv, yia avaliTtnon QuoIKwV Nopwv n aniog yia... ne-
pinynon otov nAavnTn!

O1 XpNOTeG MNopouv va “kaTeBacouv” evreAwg dwpeav Tnv
nAnpn €kdoon Tou XapTn and Tnv 1oTooeAida TnG FEWAOYIKNG
Ynnpeoiag Twv Hvwpévwv MoAireiov (USGS) kal va douyv ...
OTI Kal ol acTpovauTeg!

(TechIT!, 20 OkTwPpiou 2011)
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Practical Soil Dynamics

Case Studies in Earthquake and
Geotechnical Engineering

Series: Geotechnical, Geological
and Earthquake Engineering,
Vol. 20

Srbulov, Milutin

The objective of this book is to fill some of the gaps in the
existing engineering codes and standards related to soil
dynamics, concerning issues in earthquake engineering and
ground vibrations, by using formulas and hand calculators.
The usefulness and accuracy of the simple analyses are
demonstrated by their implementation to the case histories
available in the literature. Ideally, the users of the volume
will be able to comment on the analyses as well as provide
more case histories of simple considerations by publishing
their results in a number of international journals and con-
ferences. The ultimate aim is to extend the existing codes
and standards by adding new widely accepted analyses in
engineering practice.

The following topics have been considered in this volume:

e main ground motion sources and properties

e typical ground motions, recording, ground investigations
and testing

¢ s0il properties used in simple analyses

o fast sliding in non-liquefied soil

o flow of liquefied sandy soil

e massive retaining walls

¢ slender retaining walls

¢ shallow foundations

e piled foundations

e tunnels, vertical shafts and pipelines

e ground vibration caused by industry.

(Springer, 2011)

Muir Wood Lecture 2011

Tunnelling in Urban Areas and
Effects on Infrastructure
Advances in research and prac-
tice

Robert MAIR

In 2011, the SIr Alan Muir Wood lecture has been deliv-
ered by Prof Robert Mair on "Tunnelling in urban areas
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and effects on infrastructures - advances in research and
practice". Follow the following link to watch the video
http://www.ita-aites.org/index.php?id=849

Download the paper from the following link http://www.ita-
aites.org/fileadmin/filemounts/general/pdf/ItaAssociation/P
roductAndPublica-

tion/Muir Wood lecture/AMWLecture 2011-BD2.pdf

Guide to Pavement Technology
Part 5: Pavement Evaluation and
Treatment Design

Publication no: AGPT05-11

This publication is an update of
AGPT05-09. It contains an inclusion
of thickness design for stabilisation
treatments, and has also been reformatted which includes
realigning the contents page and the lay out to make the
information more accessible for the reader.

Knowledge of pavement technology is of critical impor-
tance for all transport agencies in Australia and New Zea-
land. Austroads and others (e.g. state road authorities,
local government, and industry) have amassed a great
deal of knowledge on pavement technologies, techniques,
and considerations. The purpose of the Austroads Guide to
Pavement Technology is to assemble this knowledge into a
single authoritative publication that is a readily available,
accessible and comprehensive resource for practitioners in
Australia and New Zealand. The target audience for the
Austroads Guide to Pavement Technology includes all
those involved with the management of roads, including
industry and students seeking to learn more about the
fundamental concepts, principles, issues and procedures
associated with pavement technology. This Part provides
advice for the investigation of existing sealed road pave-
ments and the selection and design of pavement strate-
gies/treatments. The advice has been generally developed
from the approaches followed by Austroads member au-
thorities. However, as it encompasses the wide range of
materials and conditions found in Australia and New Zea-
land, some parts are broadly based. Treatment selection is
related to availability of materials and knowledge of their
performance in any particular locality. Part 5 covers pave-
ment investigation, testing and evaluation, identification of
causes and modes of distress and description of treatment
options.

(Austroads Publications, 2011)

Pracszal Cosfe i3 Gresn Techrology
lor Gavued Erpreawy

Practical Guide to Green Tech-
nology for Ground Engineering

Abrahams Mwasha
Over the last 50 years there has
been rapid development of construc-

tion techniques, analytical methods
and materials for use in ground engineering. One of the
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major techniques which has been developed is soil
strengthening or reinforcement whereby man-made ele-
ments are included within geological material to provide a
stabilised mass. Various products have been developed for
retaining systems, slope stabilisation, etc.

More recently, environmental concerns and the focus on
sustainable development have led to the examination of
materials based on renewable resources for use in ground
engineering.

In this book, the applications of both vegetable and man-
made fibres in situations where there is a requirement for
short-term ground reinforcement are examined and dis-
cussed. The use of vegetable fibre geotextiles (VFG), par-
ticularly in erosion control and soil reinforcement, is cov-
ered in detail, with examples from various civil engineering
applications.

(iSmithers Rapra Publishing, 2011)
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NMEPIOAIKA

vgen_.mm

www.geoengineer.org

Kukhopopnoav To Teuxoc #81 Tou Newsletter ToU
Geoengineer.org (OkTwRpiog 2011) pe NOAAEG XPHOIHEG
nAnpo@opisc yia OAa Ta B€PaTta TNG YEWTEXVIKAG MNXAVIKAG.
YnevBupiletal 6T To Newsletter ekdideTar and Tov ouvadeA-
PO Kai MENOG  Tng  EEEEMM AnuATen Z€KKO
(secretariat@geoengineer.org).

o3 D

INTERNATIONAL TUNNELLING AND

UNDERGROUND SPACE ASSOCIATION
ita@news n°41
http://ita-aites.org/index.php?id=885&no cache=1

KukAogpopnoe To Teuxog No. 41 - OkTwBpiog 2011 Twv
ita@news Tng International Tunnelling Association.

o3 D

ITACET

_\ Foundation

[Foundation for Education and Training on
{Tunnelling and Underground Space Use

http://www.itacet.org/Newsletter/04 2011/newsle
tter 4 2011.php

KukAo@opnoe To Teuxog No. 9 (OkTwBplog 2011) Tou ITA-
CET Foundation.
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EEEErM

Topéag FEWTEXVIKAG TnA. 210.7723434

ZXOAH MOAITIKQN MHXANIKQN ToT. 210.7723428

EONIKOY METZOBIOY NOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,
MoAuTeXVveIoUNoAn Zoypapou geotech@central.ntua.gr

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

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

«TA NEA THX EEEEMM>» «avapT®vTadi» Kdl oTnv 10ToogAida www.hssmge.gr
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