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ITO TELXOG ALTO YIVETAI EKTEVAG AVAPOPA OTOLG TTPOCPATOLS
IOXLEOTATOLG CEICUOLG TTOL CLYKAOVICAV TO TEAELTAIO Siunvo
OAOKANPEN TNV yN: TNV avaTtoAikn Tovpkia (M 6.1, aeA. 5), otnv
Balacoia Teploxn) PopeloavaTtolikd TnG lamawviag (M 6.5, oeA.
5), otnv Baja California, Me€ikd (M 7.2, aeA. 6), otnv Ropeia Su-
matra, Ivéovnoia (M 7.7, cel. 9), oTic NAOOLG TOAOUWVTOG (M
6.8, oel. 10), otnv lomavia (M 6.2, oeA. 10) otnv voTia Kiva (M
6.9, oeA. 11) kal voTioavaTtoAikd Tng Taipav (M 6.5, oeA. 12). O
CEIOUOI ALTOI EKENAGONKAY Of CLVEXEIA TV AAARDV 10XLEOTA-
TWV CEOU®Y TOL TTEONYOLUEVOL SIUnVoL: oTnV AT KAl oTNV
XINA (BAéTTe Tebxn 27 kal 28 avrioTtoixa), oTic NACOLS LOAOU®-
viog (M 7.1) kal oTnv BaAdcoia trepioxn TG Popeiag KaAipop-
via (M 6.5). YrTapxel Kat' apxdg KATToIa oxéon WETAlL Twv Oel-
OM®V TNG AITAG Kal TNG XIAAG; XTo apBpo Tou R. G. Satter ava-
PEPETAI N APVYNTIKA TOTTOBETNON TWV CEIOUOAOYWY OTO eVEEXO-
MEVO aQLTO. LLoXETICOVTAl Ol CelIopoi TNG XIAAG kal TG Baja Cali-
fornia; Ev TéAel, eival aocuvnBIOTN N TTPOCPATN EVTOVN CEICUIKN
5pacTnEIOTNTA G 0AOKANEN TNV YN; OI M. Blanpied kai C. Nassif
Ransom tng U.S. Geological Survey ue 1o GpBpo ToLG OTNV CEA.
4 arravToLy Kal avToi ApvNTIKA. AVEEAPTATWGS, OUWG, TOL ACL-
VABIOTOL 1 OXI TNG CEICUIKAG §0acTNEIOTNTAG, KATAAYOLY Of
aALTO TTOL TTPOTEIVOLY OAOI OI UNXAVIKOI avd Tov KOOUO:

«Scientists cannot predict the timing of specific earthquakes.
However, families and communities can improve their safety
and reduce their losses by taking actions to make their
homes, places of work, schools and businesses as earth-
quake-safe as possiblen.

Y710 610 CLUTTEPACUA KATAANYE KAl TO ApBpo ToL MevikoL Moau-
HOTED TV Hvwpéveoy EBvav Ban Ki-moon : MnVv TTEPIJEVETE TV
KATaoTpoPn (OeA. 4), TTOL AVAPEPETAl TNV AVAYKN ANWNG Ka-
TOMNAWV PETPWV VIO TN MEION TOL KIVOLVOL KATAOTPOPWV
TTOOKEIUEVOL VA PEITOLUE SPACTIKA TIG CLVETTEIEG TOLG.
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Dr. Michael Blanpied and Clarice Nassif Ransom
U.S. Geological Survey

China’s tragic magnitude 6.9 earthquake on April 13 and
the recent devastating earthquakes in Haiti, Chile, Mexico,
and elsewhere have many wondering if this earthquake
activity is unusual.

Scientists say 2010 is not showing signs of unusually high
earthquake activity. Since 1900, an average of 16 magni-
tude 7 or greater earthquakes — the size that seismologists
define as major — have occurred worldwide each year.
Some years have had as few as 6, as in 1986 and 1989,
while 1943 had 32, with considerable variability from year
to year.

With six major earthquakes striking in the first four months
of this year, 2010 is well within the normal range. Further-
more, from April 15, 2009, to April 14, 2010, there have
been 18 major earthquakes, a number also well within the
expected variation.

“While the number of earthquakes is within the normal
range, this does not diminish the fact that there has been
extreme devastation and loss of life in heavily populated
areas,” said USGS Associate Coordinator for Earthquake
Hazards Dr. Michael Blanpied.

What will happen next? Aftershocks will continue in the
regions around each of this year’s major earthquakes sites.
It is unlikely that any of these aftershocks will be larger
than the earthquakes experienced so far, but structures
damaged in the previous events could be further damaged
and should be treated with caution. Beyond the ongoing
aftershock sequences, earthquakes in recent months have
not raised the likelihood of future major earthquakes; that
likelihood has not decreased, either. Large earthquakes will
continue to occur just as they have in the past.

Though the recent earthquakes are not unusual, they are a
stark reminder that earthquakes can produce disasters
when they strike populated areas — especially areas where
the buildings have not been designed to withstand strong
shaking. What can you do to prepare? Scientists cannot
predict the timing of specific earthquakes. However, fami-
lies and communities can improve their safety and reduce
their losses by taking actions to make their homes, places
of work, schools and businesses as earthquake-safe as pos-
sible. The USGS provides information on how you can pre-
pare at the Earthquake Hazards Program Web site.

(U.S.G.S., 15 AnpiAiou 2010)
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Ban Ki-moon : Mnv NEPIPEVETE TV KATACTPOPN

Kappia xwpa dev pnopei va ayvonoel ooa pag dida&av ol
osigpoi otn XIAf kar Tnv Aith. Toug osiopgoUc dsv UnopoUpe
va TOUG OTAMATAOOUNE. MnopoUpe OPWG va HUEIOCOUKE dpa-
OTIKA TIG OUVENEIEG TOUG av  AdBouUpE Ta KAaTaAAnAa pETpa
yla Tn peiwon Tou KIvOUVoU KaTaoTpopV.

Mpiv and pia eBdopdda eniokEPONKA TIC OEICUONANKTEG Me-
PIOXEC TNG XIANG. Ekei €ida To nwg owBnkav apeTpnTteg LWEG,
€neIdn ol NYETEC TNG XIAAG €xouv didaxBei and To NapeAdov.

Xdpn oTnVv €Qapuoyn €vog auoTnpou avTICEIOHIKOU Kavovi-
opoU dev sixape NoAU peyaAUTepec anwAeisc. Mapda 1o PeEye-
6o¢ Tou osiopoU Twv 8.8 BaBuwv TnG KAipakag PixTep, Tou
NEUNTOU WEYAAUTEPOU MOU €XEI KATAYPAPEI NAYKOOMIWG, 0TN
XIAf) 6pnVvnoaPe HOVO HEPIKEC €KATOVTADEG veKpoUC. ZTnv
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AiTr), évag AlyOTEPO 10XUPOG OEICHOG NPOKAAETE EKATOVTADEG
XIANIadeg Bupata. H Aitr dev epappolel ) dev €xel avTioel-
OMIKO KAVOVIOUO, ev® To £ninedo erolndTNTAC €ival noAu
XaunAo.

Eival anapaitnto va di1adobei n KouAToUpa TnG HEiwong Tou
KIvdUvVoU kaTaoTpo®wv. ‘Exoupe AdN KAvel pia apxn oTov
Topéa auTo. To 2005, 168 kuBepvnaoeig evékpivav To MAaioio
Apaong Tou Xi0yko, £va dEKAETEC OXEDIO HE OTOXO TRV NpPo-
oTacia anod TIC QUOIKEC KaTaoTpoPeC. To MMAaioio Apdong
Tou XIOYKO MPOOQEPElI OTIG €BVIKEG APXEG €va AEMTOHEPEG
ox€d10 yia Tnv afloAoynon kar Tn peiwon Twv KIvOUuvwv,
HEOW TOU MPOypappATIopoU, TNG KATAPTIONG KABWG Kal TNG
eknaidsuong Tou kolvou. MNa napddeiypa, diacpaAilovtag oTi

Ta oxoA&ia, Ta voookKopeia kal ol AAAEC BACIKEG dNUOOCIEG
UnodopEG NANPOUV OPICUEVEG NPodIaypapEG aoPaAeiag.

‘EXoupde onueiwoel npoodo. To 1970, nepioodTepol anod
500,000 avBpwnol €xacav Tn {wn Toug €€ aITiag TOU KUKA®-
va «Bola» oTo Bangladesh. MeTd Tnv katacTpopr karta-
okeudoTnkav 2,500 kata@uUyla kal eknaldeuTnkav nepioco-
Tepol ano 32,000 €BAOVTEG, MPOKEINEVOU VA NPOCPEPOUV
BonBela og kaTGoTaon avaykng.

'Otav 10 2007 XTUNNOE 0 KUKAWvAG «Sidr», o apiBuog Twv
veKpwV NTav Alyotepog ano 4,000. O kukAwvag «Nargis»,
£€va napopolou PeyEBoOUC paivOPEVO, NPOKAAETE Tov BavaTto
140,000 atopwv oTnv anpoeToiyacTn Myanmar Tov Mdio
2008. KoUBa Eenépaoe TEOOePIG TUPWVEG To 2008. YnéoTn
UAIKEG CnUIEG UWoug 9 dio. JoAdpiwv, aAAd ol anwAegieg o€
avBpwniveg LwéG NTav eAAXIOTEC.

Ta oToixeia €ival adiaoeiora. AuGTUX®G, OMWG, EEXVAUE NOAU
ypnyopa 6oa pabaivoupe anod TIG KATAOTPOPEGS. MOAAEG Ku-
Bepvnoeig dev e@appolouv Ta NPakTIKA YETPA MOU MPOTEIVEI
To lMAqioio Apdong Tou XIOYKO, EV® OPICHEVEC XWPEC UMO-
otnpifouv OTI dev £XOUV Ta PEOA va £PpaApPOCOUV TO HOVTEAO
npoANWNG. Eyw nmiotelw OTI kKappia Xxwpa dev €Xel TNV NOAU-
TEAEIA va TO AyVONOEl.

MNa TI¢ nepioxég nou kKivduvelouv and nAnuuUpeC kal osl-
opouUcg, n AUon €ival n uloBETNON Kal EQApHoyr OIKOSOUIK®MV
Kavoviou®v. a TIC NEPIOXEC Mou KIvOuveUouv and nANUUU-
PEG, N AUoN €ival n PETAKivNON Twv auBaipeTwV OIKIOH®OV, N
agaipeon TwV QUOIKOV NApdkTIwv eudnodinwv, n BeATinon
TWV UNOJSOUMV YIa TOUG PTWXOUG TWV ACTIK®V MEPIOX®V Kal
n €ykataoTraon anoTEASOUATIK®OV OCUOTNUATWV £YKAIpNG
nposidonoinong.

Ta péTpa autd Ba ocwoouv MOAAEG XIAIadeg avBpwnouc. Ta
KpATN-0WPNTEC MPENEl va XPNUATod0THOOUV TN MEIWON TNG
€MIKIVOUVOTNTAG KATAOTPOP®V Kal TNV au&non Twv HETPWYV
€TOINOTNTAG. MMpoagapuoyr oTnNV KAIYATIKA aAAayn onuaivel
enévduon oTn MEiWON TV KATACTPOPW®V, OTNV ETOINOTNTA
kal Tn dioiknon.

O1 osiopoi TNG XIAAG kal TNG AITAG pag £dsi€av aAAn pia ¢o-
pa yiati n dpdon npiv anod TIC KATACTPOPEG KAvel OAn Tn
dlapopd. MNa va anoTpEWOUHE TIC KATAOTPOPEG and (puaol-
KOUG KIVOUVOUG, npEnel OAOI va EVEPYNOOUME EVWPITEPA Kal
gkunvoTepa.

Mnav Ki-Mouv, levikdg Mpappateéag Tov Hvwpévwv EBvav.
(H KAGHMEPINH, Mapaokeur 2 AnpiAiou 2010 - United Na-

tions Department of Public Information (UN/DPI) 18 MapTi-
ou 2010)
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O oeio0p0G oTnv AvatoAikn Toupkia Tng
8"¢ MapTiou 2010

At least 51 people killed, 100 injured and 5,000 displaced,
287 buildings destroyed and 700 heavily damaged in the
Basyurt-Demirci-Kovancilar-Okcular area. Felt (VI) at
Diyarbakir and Elazig; (IV) at Gaziantep and Siirt; (III) at
Erzurum and (II) at Trabzon. Felt widely in eastern Turkey.
Felt (III) at Mosul, Iraq. Also felt at Arbil and Sinjar. Felt
(II) at Aleppo, Syria. Also felt at Al Qamishli, Manbij, Nubl
and Ra's al 'Ayn.

Tectonic Summary (ané USGS)

Turkey is a tectonically active country that experiences
frequent destructive earthquakes. At a large scale, the
tectonics of the region near the recent earthquake are
controlled by the collision of the Arabian Plate and the
Eurasian Plate. At a more detailed level, the tectonics
become quite complicated. A large piece of continental
crust almost the size of Turkey, called the Anatolian block,
is being squeezed to the west. The block is bounded to the
north by the North Anatolian Fault and to the southeast by
the East Anatolian fault. The March 8, 2010, earthquake
occurred near the East Anatolian fault at its eastern end.
The pattern of seismic-wave radiation from the source is
consistent with left-lateral strike-slip displacement on a
northeast-striking strike-slip fault, such as would be
expected if the East Anatolian fault were the causative
fault. The same radiation pattern, however, might also be
associated with right-lateral strike-slip displacement on a
northwest-striking strike-slip fault, which could occur in the
same tectonic environment. Confident identification of the
causative fault will await more detailed studies.

This earthquake is a reminder of the many deadly earth-
quakes that Turkey has suffered in the recent past. The
devastating Kocaeli (Izmit) earthquake of 1999 (M = 7.6)
broke a section of the North Anatolian Fault 900 km to the
west of the recent quake and killed 17,000 people, injured
50,000, and left 500,000 homeless. The recent earthquake
(March 8, 2010) occurred about 90 km south of the M = 6.6
earthquake of March 13, 1992, which killed hundreds of
people and left thousands homeless in Erzincan. Another
even larger earthquake struck Erzincan in 1939. This
magnitude 8.0 earthquake killed an estimated 33,000
people.

Fia W & e L

a s 5% e -
EASTERN TURKEY
SEN0 03 08 02,3224 UTE 28 86N 23 38E Drepdh: 12 ko, Magnifvds: 8.1
Eavitauake Location

Earthquake Details (an6 USGS)

Magnitude 6.1

eMonday, March 08, 2010 at 02:32:34 UTC
Date-Time ¢ Monday, March 08, 2010 at 04:32:34 AM at
epicenter
Location 38.873°N, 39.981°E
Depth 12 km (7.5 miles) set by location program

Region EASTERN TURKEY
45 km (25 miles) W of Bingol, Turkey
70 km (45 miles) ENE of Elazig, Turkey

105 km (65 miles) SSE of Erzincan, Turkey
625 km (390 miles) E of ANKARA, Turkey

Source USGS NEIC (WDCS-D)

Distances

O3 D

O O€I0U0G avaToAIKkd TOV akT®V TnG Ianwviag Tng
14" MapTiou 2010

Earthquake Summary
Felt (IV) at Kitakami and Sendai; (III) at Ayase, Misawa,

Tokyo, Yokohama and Yokosuka and (II) at Hamura. Widely
felt throughout Honshu.

MEAR THE EAST COAST OF HONSHL, JAFARN
EI003 14 050G 0 UG 37.78M 141 57E Deplic 22 ko, Hagaivds: 8.5
Eprihauais Locatia

Earthquake Details (an6 USGS)

Magnitude 6.5

eSunday, March 14, 2010 at 08:08:05 UTC
Date-Time eSunday, March 14, 2010 at 05:08:05 PM at
epicenter
Location 37.780°N, 141.562°E

Depth 39 km (24.2 miles)

Region NEAR THE EAST COAST OF HONSHU, JAPAN
80 km (50 miles) SE of Sendai, Honshu,
Japan
100 km (60 miles) NE of Iwaki, Honshu,
Japan

Distances
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100 km (60 miles) E of Fukushima, Honshu,
Japan
285 km (175 miles) NE of TOKYO, Japan

Source USGS NEIC (WDCS-D)

3 O

O oelo0p0G oTnv Baja California, Mexico Tng
4" AnpiAiou 2010

LOS ANGELES — A powerful earthquake southeast of Ti-
juana shook Southern California on Sunday afternoon,
damaging buildings in northern Mexico and border cities in
California and Arizona and rattling a seismically sophisti-
cated population as far north as Los Angeles and Las Vegas.

Chandeliers swayed,
Miles 100 homes shook and the

earth seemed to slide

. Los Angmes under the feet of peo-
ple emerging from

CALIFORMNIA Easter church services

for well over a minute.

. The 7.2-magnitude

_San Diego quake struck just after

= E 3:30 p.m. local time,
Tiiuana ® e and was centered 16
d Memcalll.’ miles southwest of
Earthquake epicenter® | Guadalupe Victoria in
3 Baja California, Mex-
MEXICO ico, and about 110
miles southeast of
BAJA o :

Tijuana, said the
CALIFORNIA United States Geologi-

cal Survey.

Pacific Ocean

The quake killed two people in northern Mexico. Alfredo
Escobedo, the Baja California state civil protection director,
told the Associated Press that one man was killed in a
house collapse outside Mexicali. He said the other man was
killed when he panicked as the ground shook, ran into the
street and was struck by a car. At least another 100 people
were injured, most from falling objects, he said.

Mexicali, a large industrial city near the quake’s epicenter
was reported to have suffered widespread blackouts, along
with fires, gas leaks and phone line damage. Photographs
posted on Twitter and some news sites showed buildings
with crumbled facades and food on supermarket shelves
sent crashing to the floor. Mr. Escobedo said a multistory
parking structure collapsed at the Mexicali city hall but no
one was injured.

Across the border from Mexicali in Calexico, Calif., police
sealed off the downtown area, which is lined with buildings
built in the 1930s and 40s. Broken glass and plaster littered
some sidewalks and goods in several stores had been
scattered across the floor.

A police officer said the City Council had declared a state of
emergency. Some traffic lights were out, and in at least one
hotel television sets were flung to the floor and lamps
toppled over but the electricity was on and damage did not
seem widespread.

Carlton Hargrave, 64, was standing in the entryway of
Family Style Buffet when the quake hit. His restaurant, he
said in a telephone interview, was “almost completely
destroyed.”
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“We've got tables overturned, plates broken on the floor,
the ceiling’s caved in,” Mr. Hargrave said with a shaky voice
over the sound of his feet crunching rubble and glass. "It
was big. I mean, it was major.”

Reports from the remote area in Mexico where the quake
hit were slow in coming. But an earthquake of that size
would probably cause major property damage near the
epicenter, experts said.

“In a 7.2, you are going to experience a lot of shaking,”
said Morgan Page, a geophysicist with the Geological
Survey. “So it would be surprising if there wasn’t a lot of
damage. Mexico does have many vulnerable structures.”

Postings on Twitter told of people in shock in Mexico as well
as in southern California.

“People were outside crying because the beams looked like
they were going to collapse and a wall cracked (along with
various things falling) and the power went out in some
parts,” read one report from Calexico.

In the United States, the shaking was particularly acute in
San Diego, where it set off alarms and sent the San Diego
fire department responding to several calls, The San Diego
Union-Tribune reported.

“We have some reports of scattered property damage,” Sgt.
Ramona Hastings of the San Diego Police Department said
in a telephone interview.

At a Sheraton hotel in downtown San Diego, the floor
cracked opened and prevented the front doors from
shutting. Officials ordered all guests and staff from the
building, pending an inspection from structural engineers.
Fire officials reported a water main break in front of a
hospital and another water line break at a department
store.

“There’'s scattered stuff all over the place,” said Maurice
Luque, a spokesman for the San Diego fire department.
“There’s nothing colossal.”

Even for California residents who are veterans of previous
and more punishing earthquakes, the temblor was
impressive.

“House was shaking. Pic fell off bookcase. Lasted about 30
seconds. Worst I've felt here since Northridge,” Timothy
Nash said in a Twitter message from San Diego.

The Northridge earthquake of Jan. 17, 1994 — a 6.7-
magnitude temblor that was centered in the Los Angeles
neighborhood of Reseda — lasted for about 20 seconds but
proved to be one of the most devastating natural disasters
to hit the United States. There were 72 deaths attributed to
the quake, and it caused an estimated $20 billion in
damage.

Initial reports indicated that Sunday’s earthquake, while
bigger in magnitude, caused nowhere near the damage.

While this earthquake exceeded the numerical magnitude of
the 7.0 earthquake in Haiti earlier this year, the damage
there was far greater because the epicenter was near the
heavily populated capital city, Port-au-Prince.

The Baja earthquake was the largest in a series that have
taken place in the region that presages it, beginning with a
4.2 quake on March 31. It was followed by strong
aftershocks.

In Los Angeles, homes slid from side to side for well over a
minute, a nauseating and seemingly endless wave that
could be felt from the beach to the Hollywood Hills. Power
failures caused by the temblor were reported in Yuma, Ariz.




Emilio Magafia, 39, a priest at St. Patrick’s Roman Catholic
Church in Calipatria, Calif., had just finished a morning of
Easter services at different locations around rural Imperial
County and was napping in his church in the middle of let-
tuce and carrot fields when the quake struck.

"I awoke to my bed shaking and heard some pictures from
the walls falling down,” he said. "My nerves were a little
rattled because it was a long earthquake. It lasted almost 2
minutes. It was one very long one, then short temblors.
I've never felt anything like it.”

Reporting was contributed by Randal C. Archibold from
Calexico, Calif.,, and Rebecca Cathcart from Los Angeles,
Brian Stelter from New York, Rob Davis from San Diego,
and Elisabeth Malkin from Mexico City.

(The New York Times, Jennifer Steimhauer, April 5, 2010)

Earthquake Details (an6 USGS)

Magnitude 7.2
e Sunday, April 04, 2010 at 22:40:41 UTC
Date-Time o Sunday, April 04, 2010 at 03:40:41 PM at
epicenter
Location 32.128°N, 115.303°W
Depth 10 km (6.2 miles) set by location program
Region BAJA CALIFORNIA, MEXICO
® 26 km (16 miles) SW (225°) from

Guadalupe Victoria, Baja California,
Mexico

® 60 km (38 miles) SSE (165°) from

Distances Mexicali, Baja California, Mexico

® 62 km (38 miles) SW (233°) from San Luis
Rio Colorado, Sonora, Mexico

e 167 km (104 miles) ESE (105°) from
Tijuana, Baja California, Mexico

e California Integrated Seismic Net:

Source

Tectonic Summary

The magnitude 7.2 northern Baja California earthquake of
Sunday April 4th 2010, occurred approximately 40 miles
south of the Mexico-USA border at shallow depth along the
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principal plate boundary between the North American and
Pacific plates. This is an area with a high level of historical
seismicity, and also it has recently been seismically active,
though this is the largest event to strike in this area since
1892. Today's earthquake appears to have been larger than
the M 6.9 earthquake in 1940 or any of the early 20th
century events (e.g., 1915 and 1934) in this region of
northern Baja California.

At the latitude of the earthquake, the Pacific plate moves
northwest with respect to the North America plate at about
45 mm/y. The principal plate boundary in northern Baja
California consists of a series of northwest-trending strike-
slip (transform) faults that are separated by pull-apart
basins. The faults are distinct from, but parallel to, strands
of the San Andreas fault system. The April 4 main-shock
occurred along a strike-slip segment of the plate boundary
that coincides with the southeastern part of the Laguna
Salada fault. Although the location and focal-mechanism of
the earthquake are consistent with the shock having
occurred on this fault, we do not yet have surface rupture
or other confirmation. Aftershocks appear to extend in both
directions along this fault system from the epicenter of
today's event. The aftershock zone extends from the
northern tip of the Gulf of California to the Mexico-USA
border.

=L -Ng =1 =105 -0 o5 =l
BAJA CALIFORNIA, MEXICO
20010 04 04 22:40:47 UTEC 32,13N 115 30W Depthe 10.0 ki, Magnitude: 7.2
Earthguakes Location
Efiajor Teetoniz Boundaries: Subduction Zomes -puple. Aidges -red ard Tranakom Faulis -gresn
E3GRE Nafonal Earhguake Infermiation Center

Earthquakes having magnitudes as high as 7 have been
historically recorded from the section of the Pacific/North
American plate boundary on which the 4 April 2010
earthquake occurred. The 1892 earthquake occurred along
the Laguna Salada fault system, but significantly farther
northwest than today's event epicenter. The 1940 Imperial
Valley earthquake approached magnitude 7, though it
occurred farther to the north and on the Imperial fault.
Both the 1892 and 1940 earthquakes were associated with
extensive surface faulting. An event of M 7.0 or 7.1
occurred in this region in 1915, and then an M 7.0 to 7.2 in
1934 broke the Cerro Prieto fault with up to several meters
of surface slip.

In the vicinity of the 4 April 2010 earthquake, there are
several active faults and it has not yet been determined
specifically which fault the earthquake occurred on. Within
the transition from the ridge-transform boundary in the
Gulf of California to the continental transform boundary in
the Salton Trough, faulting is complex. Most of the major
active faults are northwest-southeast oriented right-lateral
strike-slip faults that are common in mechanism to the San
Andreas fault and parallel Elsinore and San Jacinto faults,
that run north of the Mexico-USA border.
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Much of the nearly completed four-story parking garage at
the Mexicali Civic Center lies in ruins after the magnitude
7.2 earthquake. (The Los Angeles Times)
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O oe10p06G oTnv Bopeio Sumatra, Ivéovnoia
™G 6" AnpiAiou 2010

Tectonic Summary (ané USGS)

The Banyak Islands, Sumatra earthquake of April 6, 2010
occurred as a result of thrust faulting on or near the
subduction interface plate boundary between the Australia-
India and Sunda plates. At the location of this earthquake,
the Australia and India Plates move north-northeast with
respect to the Sunda plate at a velocity of approximately
60-65 mm/yr. On the basis of the currently available fault
mechanism information and earthquake depth, it is likely
that this earthquake occurred along the plate interface.

The subduction zone surrounding the immediate region of
this event last slipped during the Mw 8.6 earthquake of
March 2005, and today's event appears to have occurred
within the rupture zone of that earthquake. Today's earth-
quake is the latest in a sequence of large ruptures along
the Sunda megathrust, including two M 7.4 earthquakes
beneath Simeulue 125 km to the north in 2002 and 2008; a
M 9.1 earthquake that ruptured to within 125 km north of
this earthquake in 2004; a M 8.5 375 km to the south in
2007; and a M 7.5 260 km to the south near Padang in
2009.

Earthquake Location
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Earthquake Details (an6 USGS)

Magnitude 7.7

e Tuesday, April 06, 2010 at 22:15:02 UTC
Date-Time o \Wednesday, April 07, 2010 at 05:15:02 AM at
epicenter
Location 2.360°N, 97.132°E
Depth 31 km (19.3 miles) set by location program
Region NORTHERN SUMATRA, INDONESIA
200 km (125 miles) WNW of Sibolga,
Sumatra, Indonesia
215 km (135 miles) SW of Medan, Sumatra,
Indonesia
515 km (320 miles) W of KUALA LUMPUR,
Malaysia
1425 km (880 miles) NW of JAKARTA, Java,
Indonesia

Source USGS NEIC (WDCS-D)

Distances

O3 D
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Earthquake Location (an6 USGS)

1587 e 162" 1647

SOLOMORN ISLAMDS
201004 11 03:40:30UTC 10315 161.13E Depth: 60.2 km, Magnitude: 6.8
Eanthguake Location

(Major Tectonic Boundaries: Subduction Zones - purple,
Ridges - red and Transform Faults — green)

Earthquake Details (an6 USGS)

Magnitude 6.8

e Sunday, April 11, 2010 at 09:40:30 UTC
Date-Time ¢ Sunday, April 11, 2010 at 08:40:30 PM at
epicenter
Location 10.913°S, 161.130°E
Depth 60.2 km (37.4 miles)
Region SOLOMON ISLANDS

100 km (65 miles) WSW of Kira Kira, San
Cristobal, Solomon Isl.

205 km (130 miles) SE of HONIARA,
Guadalcanal, Solomon Islands

245 km (150 miles) S of Auki, Malaita,
Solomon Islands

2025 km (1260 miles) NNE of BRISBANE,
Queensland, Australia

Source USGS NEIC (WDCS-D)

Distances

O3 D
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Tectonic Summary

The seismotectonics of the April 11, 2010 M6.3 Spanish
earthquake are enigmatic, but the occurrence of deep
earthquakes beneath this region of Spain are well-docu-
mented. The location of the April 11, 2010 M6.3 and its
unusual depth of 616 km suggests that it is related to the
well-studied M7.1 deep Spanish earthquake of March 24,
1954. The epicenter of the 1954 earthquake, based on the
distribution of ground shaking at the surface (macroseismi-
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city) and limited instrumental recordings of the earthquake,
is beneath the town of Durcal, 20 km south of Granada.
Since the 1954 earthquake, a handful of small magnitude
earthquakes (3 and smaller) have occurred in approximate-
ly the same location (Buforn et al., 1991). Southwest of the
April 11, 2010 M6.3 earthquake in the area of the Alboran
Sea, convergences of the African and Eurasian plates does
produce a well-defined zone of small magnitude (M < 4) to
depth of 200 km. Other than the localized zone of seismici-
ty near 600 km depth, there are no known earthquakes
between 200 km and 600 km depth.

Buforn, E., Udias, A., and Madariaga, R., 1991, Intermedia-
te and deep earthquakes in Spain: Pure and Applied Geo-
physics, v. 136, p. 375-393.

Earthquake Location (an6 USGS)
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Earthquake Details (ano USGS)

Magnitude 6.3

eSunday, April 11, 2010 at 22:08:11 UTC

Date-Time e Monday, April 12, 2010 at 12:08:11 AM at
epicenter

Location 37.048°N, 3.513°W
Depth 619.7 km (385.1 miles)
Region SPAIN

25 km (15 miles) SE of Granada, Spain
90 km (55 miles) ENE of Malaga, Spain
100 km (60 miles) WNW of Almeria, Spain
375 km (235 miles) S of MADRID, Spain

Source USGS NEIC (WDCS-D)

Distances

O3 D

O oe10p0G oTnv NoTio Qinghai, Kiva
™G 13" AnpiAiou 2010
BEIJING — The death toll from the powerful earthquake

that struck western China Wednesday rose to at least 617
(0.0. nepi Toug 2,064 oTic 21 AnpiAiou 2010) people on

ZeAida 10



Thursday, with 10,000 more injured as many remained
buried under debris, Chinese state media reported.

=S

Wu Hong/Xinhua, via Associated Press

The rubble near a destroyed building after an earthquake at
Jiegu Town in Yushu county, a Tibetan autonomous
prefecture in western Qinghai Province of northwest China
on Wednesday.

China’s earthquake agency said the quake centered on Yu-
shu County, a remote and mountainous area sparsely popu-
lated by farmers and herdsmen, most of them ethnic Tibet-
ans. The region, pocked with copper, tin and coal mines, is
also rich in natural gas.

The quake, which struck at 7:49 a.m. in Qinghai Province,
bordering Tibet, had a magnitude of 7.1, according to
China’s earthquake agency. At least 18 aftershocks
measuring more than 6.0 followed throughout the day,
government officials said, according to Xinhua.

As with the devastating earthquake two years ago that
killed 87,000 in neighboring Sichuan Province, many
buildings collapsed, including schools. But with Qinghai’s far
smaller and less dense population, the toll is likely to
remain far lower.

A seismologist, Gu Guohua, said in an interview with the
national broadcaster CCTV that 90 percent of the homes in
the county seat, Jeigu, had collapsed. The houses, he said,
were of “quite poor quality,” with many constructed of
wood, mud and brick.

The dead included at least 56 students and 5 teachers who
were crushed in the rubble of collapsing schools or
dormitories, the English-language government newspaper
China Daily reported. Of that number, 22 students — 20 of
them girls — died in the collapse of a vocational school, the
newspaper quoted the deputy chief of the Yushu education
bureau, Xiao Yuping, as saying.

Among those still missing were 20 children buried in the
wreckage of a primary school, and as many as 50 people
were trapped beneath a collapsed office building that
houses the Departments of Commerce and Industry,
according to news reports.

“We're in the process of trying to rescue the students,”
Kang Zifu, a local fire department official, told CCTV on
Wednesday afternoon. “We're hurrying to help them.”

He said at least 32 survivors had been pulled from the
debris.

The prefecture that includes Yushu is on the Tibetan
plateau, with a population that is more than 96 percent
Tibetan and overwhelmingly poor. Many villages sit well
above 16,000 feet, with freezing temperatures not
uncommon in  mid-April. By Wednesday evening,
temperatures in the county seat had already dropped to 27
degrees, and snow and sleet were forecast in the coming
days.

China National Radio, citing an official with the local Red
Cross Society of China, said that 70 percent of the school
buildings had collapsed in neighboring Yushu Tibetan
Autonomous Prefecture, an area the size of South Korea
that has a population of 350,000. But at least some of the
schools had not begun classes yet.

Xinhua, the official Chinese news agency, quoted a teacher
surnamed Chang who said 5 of the 1,000 students at Yushu
Primary School had died.

“Buildings in our school were all toppled,” Mr. Chang said.
“Morning sessions had not begun when the quake hap-
pened. Some pupils ran out of the dorm alive, and those
who had not escaped in time were buried.”

Karsum Nyima, an employee of a local television station in
Yushu, told CCTV that the quake had sent people running
into the streets not long after daybreak.

“All of a sudden, the houses collapsed,” he said. “It was a
terrible earthquake. In the park, a Buddhist pagoda fell
down. Everyone is in the street in front of their houses.
They are trying to find family members.”

In the same broadcast, Wu Yong, an officer in the Chinese
Army, said that the road to the airport was impassable and
that soldiers were digging people out from collapsed homes
by hand.

“The most important thing now is that this place is far from
everything, with few accessible rescue troops available,”
Mr. Wu said. "I feel like the number of dead and injured will
keep going up.”

Officials said that rescue efforts were stymied by a lack of
heavy equipment. Medical supplies and tents, they added,
were in short supply. Phone calls to local government
offices went unanswered Wednesday afternoon.

State news media reported that 700 paramilitary officers
were already working in the quake zone and that more than
4,000 others would be sent to assist in search and rescue
efforts. The Civil Affairs Ministry said it would also send
5,000 tents and 100,000 coats and blankets.

Workers also were rushing to release water from a reservoir
after cracks were discovered in a dam, according to the
China Earthquake Administration.

Gengiu Rengin, a teacher who lives in Sichuan Province,
about 60 miles from Yushu, said he felt the earth shake and
immediately drove to see if relatives who lived near the
epicenter were safe.

“Almost all of their homes were badly damaged, but luckily
no one was seriously injured,” he said, speaking by phone
from a town about 25 miles from the county seat. “All the
people in the area are camping out for now.”

(Andrew Jacobs, The New York Times, April 14, 2010 -
Michael Wines contributed reporting. Xiyun Yang, Li Bibo
and Zhang Jing contributed research).

Clarissa Ward, in Beijing, fills us in: “It was 749am when
the quake hit this remote community of farmers and yak
herders...followed by three strong aftershocks - the largest
a 6.3. In the town of Jiegu, near the epicenter, more than
85 percent of the buildings have collapsed...most made
simply of wood and mud, not designed to withstand a
strong quake.” (abs NEWS, April 14, 2010)

TA NEA THZ EEEEI'M - Ap. 29 — AMNPIAIOZ 2010 ZgAida 11



Earthquake Summary (ané USGS)
Tectonic Summary

The southern Qinghai Province, China earthquake of April
13, 2010 occurred as a result of strike-slip faulting in the
tectonically complex region of the eastern Tibetan Plateau.
This earthquake occurred several hundred kilometers north
of the convergent India: Eurasia plate boundary, where the
Indian Plate is moving northwards with respect to Eurasia
at a rate of approximately 46 mm/yr. This convergence
drives the uplift of the Himalaya Mountains, at a rate of
approximately 10 mm/yr, and the Tibetan Plateau, which is
an extremely broad region of thickened and uplifted crust
sitting above 4.5-5 km.

Earthquake Location
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In the region of the April 13 earthquake the Tibetan Plateau
is extending and translating east-southeastward within a
larger zone of generally north-south convergence. Based on
the location, depth, and moment tensor of the event, the
Qinghai Province earthquake likely reflects the interplay a-
mongst these major tectonic forces, dominated in this loca-
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tion by southeastward translation. The eastward motion of
Tibet with respect to Eurasia further north is accommo-
dated in part by the large intra-continental Altyn Tagh and
Kunlun strike-slip fault systems. Several large historic e-
vents in the Qinghai Province have occurred on the Kunlun
fault, which runs west-east approximately 300 km to the
north of the April 13 event. The April 13 earthquake is one
of the largest known historic earthquakes within several
hundred kilometers of its location. In 1738, a nearby earth-
quake of approximately magnitude 6.5 caused over 300
fatalities.

The magnitude 7.9 Wenchuan (Sichuan) earthquake of May
12, 2008 occurred on the margin of the Tibetan Plateau, in
contrast with the April 13, 2010 earthquake, which occurr-
ed in the plateau's interior. The 2008 earthquake killed over
70,000 people and displaced over 15 million.

Earthquake Details

Magnitude 6.9

e Tuesday, April 13, 2010 at 23:49:37 UTC
Date-Time ¢ \Wednesday, April 14, 2010 at 07:49:37 AM
at epicenter
Location 33.271°N, 96.629°E
Depth 10 km (6.2 miles) set by location program
Region SOUTHERN QINGHAI, CHINA
240 km (150 miles) NNW of Qamdo, Xizang
(Tibet)
375 km (235 miles) SSE of Golmud, Qinghai,
China
520 km (325 miles) SSE of Da Qaidam,
Qinghai, China
1905 km (1190 miles) WSW of BEIJING,
Beijing, China
Source USGS NEIC (WDCS-D)

Distances

(C- 4R -0)

O oelop0 voTioavaToAika Tng Taipav
TNnG 26nG AnpiAiou 2010

Earthquake Details (an6 USGS)

Magnitude 6.5
e Monday, April 26, 2010 at 02:59:51
UTC
e Monday, April 26, 2010 at 10:59:51 AM at
epicenter
Location 22.241°N, 123.709°E
Depth 22 km (13.7 miles) set by location program
Region SOUTHEAST OF TAIWAN
245 km (150 miles) SSW of Ishigaki-jima,
Ryukyu Islands, Japan
270 km (165 miles) ESE of T'ai-tung, Taiwan
270 km (165 miles) NE of Basco, Batan

Islands, Philippines
2160 km (1340 miles) SW of TOKYO, Japan

Source USGS NEIC (WDCS-D)

Date-Time

Distances
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SOUTHEAST OF TAMAN
2010 04 26 0253051 UTC 22.24N 123.71E Depth: 22.0 km, Magnitude: 6.5
Earthguake Location
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AOTIOz - ANTIAOIOZ2

210 Teuxog Ap. 23 Tou AuyoucTou 2009 dnpoaoieloape Tnv
glofynon Tou cuvadéApou O. BoudikAapn, MoAmikoUu Mnxa-
vikoU, Mpogdpou IOK, oto 3° MaveAAnvio Zuvedplo AvTIOEI-
OMIKAG Mnxavikng, ABrva 7 NoeguBpiou 2008 pe TiTAo «No-
HIKAG O£HATA AVTICEICHIK®OV KATACKEU®V - AlKaiopara
HEAETNG KAl KATAOKEUNG WG OUVAPTNON TNG EKNAiISEU-
oneG». Eni Tou apBpou auTtoU andavrtnoe o ouvadeA@og AXIA-
Aéag KaAtoétrng, Tonoypagog Mnxavikdg, CEng, FICE wg
akoAoUBbwg:

Andavrtnon oTnv avakoivwon Tou Kou BoudikAdpn nou dnuo-
o1euBnke otnv EAAnvikn Emiotnuovikh Etaipeia Edagounxa-
VIKAC Kal FTewTeXVIKAC Mnxavikng oTic 23 AuyouoTou 2009

O kUpiog O. BoudikAapng, Mpoedpog Tou IvoTiTtouTou Olko-
vopiag Kataokeuwv (IOK), napouciacs TNV avakoivwon Tou
oT1o 3° MaveAAnvio Zuvedplo AVTICEIOUIKAG MnXavikng Tng
7/11/2008, avTidpwvTac yia TV katadikn Tng EAAGdoc kai
Tnv akoAouBn eniBoAn npooTipou and To Eupwnaiko Aika-
othpIo AOyw TNG PN CUPHOPPWONG KE TNV odnyia yia Tnv &-
AelBepn diakivnon €niOTNPOVWYV OTIG XWPES TNG EE. O kog
BoudikAapng @aiveral va sival kabsra avTibsTtog pe TNV a-
nogaocn auth kai, emdsikvUel KATI oav nepIePOvNon npog
TouG Eupwnaioug ouvadéA@oug Tou, €IBIKG  TOUG
onouddaocavTeg oto Hvwpevo Bagileio (HB), Xwpig va kavel
Kauia npoonabeia va 1o KpUuwel.

H avakoivwon nepiéXel owpeia PHEIWTIKWV, NPOOBANTIK®V Kal
NeEPIPPOVNTIKWV EKPPACEWY Yid TOUG OTnV BpeTavia onou-
ddoavTeg NOAITIKOUG UNXAvikoug Kdl TOUG AavTIMETWNIZEl HE
dia adikaloAoyntn emBeTikdTNTA. 'ONwG 0 KOG BoudikAapng
Qaiveral va diakatexeral and Tnv idia nepippdvnon Kai yia
To ev yével oUoTnua TpIToBaduiag eknaideuong Tou HB. Agv
(aiveral va yvwpilel 0TI ol BpeTavikwv onoudwv MOAITIKOI
unxavikoi epyalovral e Aapnpég emddaeIc Kal dianpenouV
o€ 0AOKANPO TOV KOOHO, HE NANBWPA emTeUypaTwy. Eniong,
0a €npene va d&xeTal WG opBOV To OTI OAOI 01 MOAITIKOI pun-
xavikoi €1dIkelovTal Kal nx. &€vag €1dIKOG OE AVTIOEIOHIKEG
MEAETEC ONAIOUEVOU OKUPOBEUATOG dev yVwpilel Nwe va He-
AETROEI TNV OTABEPOTNTA TWV MPAV@OV N TO NAXOG Kal TNV
ouoTaon TNG aoc@AaATou piag odoU Gav autAv TwV TEUN®V.
Tehog, ag pn &xva o1l Ta kTipla dev eival napd &va Hikpod
deiypa otnv NANBmPa Twv £pywV nou KAAUNTEl TO endAyyeA-
Ha Tou NoAITIKoU pnxavikou.

To npéBANUA TV EeviAiOV €NAYYEAHATIKOV OIKAIWHATWOV
otnv EE Twv 27 xwpwv A oTi¢ nAéov Twv 30 XWPWV Mnou &-
XOUV ouvunoypawel Tn oupfacn TnG MnoAovia eivai
noAunAoko kal dUokoAa oTo va AuBei. Meta and Xxpovia
oulnTN-0swV (aiverar va Kuplapxei n okéwn OTI N KAAUTEPN
AUon €ival va anokT®vTtal enayyeApartikd dikaiwpata ano
TNV XW-pa nou yivovTal ol onoud&g, Nou va Ioxuouv og OAn
TV Eu-pwnn, €10l ®OTE va eKASiWel n avaykn €kdoong
nigTonoinTi-koU 100TIHIag TITAWV onoud®Vv Nou Povov adikieg
N AaAAeg OUCAPECTEG KATAOTACEIG WMOPEI va MNPOKAAEDEI
oTOoUG  vea-poUC noOAITIKOUG  pnxavikoUg.  AnAadn o
nTuxiouxoc and To HB va anokTd eKkei enayyeAparika
dikalwpaTta Ta onoia oTn ouvéxela Oa Tou divouv TO
dIkaiwpa va aokei To enayyeApa o OAEC TIGC AGAAEG XWPEG,
oupnepIAaPBavopévng TNG XWPag Kataywyng Tou, €pogov
dev Tuyxavel Bperavog aAAd sival moAiTng aAAng xwpag Tng
Eupwnaikng ‘Evwong.

Na onueiwBei 6T o1 nio NOAAEC OTPEPADOEIG £XOUV dnuIoUp-
ynBei akpiBwg eneidn «navtpeloupe» TUAKaTa d1adikacinv
anokTNoONG €NAyYEARATIKOV NPocovT®wY ano dUo diapopeTi-
KEG XWPEG NOU €XOUV EVTEAWG GAAN avTiAnwn yia Tov Tpono
MPOETOINACIAC TWV VEWV MNXAVIK®V nou odnyei oTnv ano-
KTNON TWV €NAyyEAHATIKOV JIKAIWHATWV. To EAANVIKO oU-
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oTnua nou Baociletal oe NoAUXPOVeG OMOUdEG Kal oXeddv
auTopaTn Xoprnynor Toug kal To BpeTavikd, nou BacileTal og
TETPAETEIC ONoudeg (NaAaldTEPA TPIETEIC), KAl OTN OUVEXEIQ
TOUAQXIOTOV Tpia XpoOvia €pyaciakr euneipia und Tnv eni-
BAswn £uneipou pnxavikoU Kal TEAOG MEPAITEPW EMAYYEAUQ-
TIKEG Kal Oxl akadnuaikeg €EeTAOEIG, Nou KABe AAAo napd
pouTivag BswpouvTtal and Toug veapoug BperavoUg MoAITI-
KOUG MNXavikoUG. STo WETA&U OMWG, Kal ol akadnuaikoi TiT-
Aol eAéyyovTal kal gykpivovTal fj Ol ano JIaQOPETIKN €Ae-
YKTIKA unnpeaia.

Oa npénel va onueiwbolUv Ta KATWO! yia va ano@euxOsi
oluyxuon OToVv avayvwoTn TnG avakoivwong Tou K. Boudi-
kAGpn, ouyxuon nou niBavov £xel NePINECsl Kal o id10¢ Kal
nou Tov €xel 0dnynoel o€ AdBog ocupnepaopara.

1.TiTAoG onoudwv Kal enayyeApaTika dikaiwparta ivai gv-
TEA®G OIAQOPETIKA YIa TOUG pnxavikoUg oto HB. Ma va
EMNIKEVTPWOOUHE OTOUG NOAITIKOUG HNXavikoUg nou apopd
nio nNoAU Tov K. BoudikAdpn kal eudc, n akadnuaikn yvo-
on Kai n enayyeAUaTikn epneipia o€ €pyoTda&io Kal PeAe-
TATIKO ypageia kabe unown@iou, aglohoyouvTal EExwpl-
oTd, TUXOV aVENAPKEIEG TOUG EvTONiZovTal KAl HETPA aAva-
NAAPWONG TOUG NpOoTEivovTal Kal TOTE HOva 0 UNoWn@Iog
gxel duvaToTNTa va OWOEl €NAYYEAUATIKEG €EETACEIG Kal
OUVEVTEUEN Kal va anokTroel ENayyEAPATIKG SIKalONATA,
AappavovTtag Tov TiTAO Ghartered Engineer (CEng). AAAG
Kdl YETA TNV anokTnon Tou TiTAOU, O HPNXAVIKOG uno-
XpeoUTdl va eNPHOPPOVETAl YIA OPIOHEVEG WPEG TOV XPO-
vo (OPO).

2.Ac onueiwBei 0,7 oTo HB, didovTal oToug onoudacTeg dUo
povov eukaipieg va nepacouv To kaBe pabnua. MeTd ano
dUo anoTuxieg, o onoudaoTng anoBAAAeTal oploTika. 'ETol,
MOvov ol kaAUTepol yivovTal dinAwpartouyol. Eniong, oTo
£T0C OMoudmV Nou odnysi oTo master kalr To onoio TwWpPa
nA€ov €ival unoxpewTikO yia Touc CEng, oupnepiAauBave-
Tal pia upnAwv npodiaypapwv AinAwpaTikn Epyacia nou
Oev €xel TINOTE va {NAEWel ano pia Nnpayparikn HEAETN oav
auTég nou divel os diaywviopd To Anpdalo Kai yia Tnv o-
noia ol PEAAOVTEC MOAITIKOI PNXavikoi unepngavevovTal
yla noAAd xpovia. To KukAogpopiakd TnG ABrivag, nou eni-
KaAeioTe KUple BoudikAapn acTeIEUOHEVOG, €ival NoAUNAo-
KOTEPO £pyo and pia onoladnnoTe avTICEIOUIKN €€adpopn
noAukaroikia.

3.H diadikacia auTn £xel and xpovia KabiepwOei Kal €k Tou
anoTeAEoPATOC KPIVETAl MOAU KaAr. Kabe otadio Tng dia-
dikaaoiag eAéyxeTal kal onoiadnnoTte aduvapia diopbwve-
Tal. AkOua Kal ol onoudEg KABe navenioTnuiou Nou To &-
nibupei eAéyxovTal kal agloAoyouvTal. MigTonoinon auTng
TnG diadikaoiag anoTeAei To yeyovog OTI Bperavoi pnxa-
VIKOI €xouv HeAETROEl, eMBAEWEl 1| / KAl KATAOKEUAOEI
nNAABOGC peyaAwv £pywv ava Tnv ugnAio. ‘Evag ek Twv
HNXavIK®OV auTov ATAv o €NIKEQAANG TnG aveEaptntng
eniBAEnoucac apxng otn yépupa Piou AvTipplou mou &-
AEyXE TNV Npo0odo Kal To KOOTOC TWV EPYATI®V EK HEPOUG
TOV NIOTOTPIOV Tpanelwv. MOavov kata Tov K. Boudi-
KAGpN Kal iowg kal moAAOUG AAAOUC ouVadEAPOUG, O €EE-
XWV auTdg JUNXavikog dev Ba Enpene va aokei Ta kadnko-
vTa pnxavikoU otnv EAAGda pn €xovTag NEVTAETEIG nave-
NICTNHIAKEG OMOUBEG,.

H avdykn avayvopiong Tov ATUXiOV TV NapapTnHatomv
BpeTavik®wv navenioTniov otnv EAAGda npokUMTel anod Tnv
€UHOVN TwV EAANVIK®V POPEWV va avayvwpioouv akadnua-
TkoU¢ TITAOUG Kal OTn OUVEXEIa va anodwaoouV enayyeAPATI-
Ka dikaiwpaTtd. H kaAUtepn Alon 6a nATav va anairmoouv
and TouG¢ ano@oiTouC TwV MNapapTnUaTwv (gpyacTnpinv
eAeUBEPWV anoudwv 1 ONwg aAAIwg sival n doKIun ovouaacia
TOUG) Va anoKTAOOUV Np®TA €NAyYEAPATIKAG dIKAI®UATa OTO
HB, xwpa Tou unTpikoU 1I3pUpaTog. AuTO Ba €pepve OAOUG
TOUG €KEi POPEIG aVTIMETWNOUG KE TN NpwTn duokoAia, dn-
Aadn va nioTonoinBei wg enapkng akadnuaikdg TiTAog auTtodg
nou xopnyoUV auTEC ol OXOAEG. ANO Ta MEXP! ORAMEPA YVW-
oTd, kavéva and autd Ta 1dpupata dev diapnpilel TNV ni-




gTonoinon Twv onoudwv Tou and To IvoTiTouTo MOAITIKWV
Mnxavik®v Tou HB, napd povo Tn duvatoTnTd Mou €XOUV Ol
anogoIToi Toug va eyypagoulv os auTd, alAa povov wg Al-
nAwpartouxol pnxavikoi (Graduate engineers). H diagopd
OMWC €ival TEpAaTIa.

0 id10¢ 0 kog BoudikAapng avayvwpilsl 6T To cuoTnua anod-
doong enayyeANaTikwv SIKAIWPATWV oTnv EAAGda sivar pn
eAéyEipo. AuTd OpwG onpaivel ava&idonioto, nou BacileTal
OTOV «NATPIWTIONO» TWV €EETACTWV KAl OTNV €UMICTOOUVN
oTo €AANVIKO [MoAuTexveio (kal MOAUTEXVIKEG oOmoudeg). H
gynioTooUvn oto EAANVIKO MOAUTEXVEIO OMWC MEPIEXEI KIV-
dUvoug and TIG KATAAAWEIG Kal TIG TAPAXEG MOU MPOKAAOUV
ol KATAANWeEIG, nou peTa@palovTal o Xapeveg wpeg O1da-
okaAiag. Eivar eniong adiavénTto va didovTalr nAnpn enay-
YEAMATIKA JIKAIWMUATA OE VEOUG EMICTAHUOVEG, NpPIV AauToi £p-
yacBoUv yia PePIKA XpOvIid WOTE va AMOKTAOOUV TNV ana-
paiTNTN neipa KATw anod £vav MNENEIPAPEVO WNXAVIKO. 3TO
HB, ol dinAwpaTouxol (graduates) angxouv and Toug enay-
veAuatieg (chartered engineers 1 CEng) TouAdyxioTov pia
TpleTia peBOdEUPEVNG KAl UNO ouveXn €NiBAEWn euneipiag oe
ypageio kal gpyota&io. AANG kai ol CEng, yia va diatnpn-
gouv Tov TITAO TOUG, NMpénel va napoucidlouv kaBe €Toq &-
vav opIGUEVO aplBud wpwv ENINOPPWONG.

TéAog Ba npénel o k. BoudikAdpng kal kabévag oto TEE nou
HoipdZeTal Tig idleg andwelg, va yvwpilel OTI ol BPETAVIKOI
EMNIOTNMOVIKOI TEXVIKOI (POpPEIC, ONWG Kal To IvoTitoUTo MoAI-
TIK®OV Mnxavikov (Institution of Civil Engineers) evdiapépo-
vTal TouldaxioTtov 6o kal To TEE woTe Ta PEAN Toug va €-
XOUV TNV anapaitnTn enayyeApaTikn endpkeia. H diapopad pe
Tnv EAANGOa €ival ouadiaoTikr, To evdla®EpPoV €ival EUNPakTo
kal Baciteral otn ouvexn aglohdynon Tng diadikaciag ano-
KTNONG EMAYYEAUATIKOV OIKAIWPATWY, CUPNEPIAQUBAVOE-
VWV Kdl TwV akadnpaikwv onoudwv kai dev agrveralr To
evOIaPEPOV OTOV NATPIWTIONO TWV €EeTaoT®WV Tou TEE ) oTIg
MOAUTEXVIKEG ZXOAEG kal To MoAuTexveio. 'Eva pIKpO akoua
oxOAlo 0 auTd nou avagepel o K. BoudikAapng nepi Tng
noloTNTAg Twv EAAAVWV 0noudacTwyv Nou QoITouv OTo €Ew-
TePIKO. O OUAAOYIOUOC TOU MePi SIWXOBEVTWY VEWV anod OAEG
TIC avTATEG OXOAEC TNG EAAADAG, €ival oTIC BACIKEG APXEG
Tou AavBaopEévog pIa Kal oTo €AANVIKO NavenioTidio Kata
TEKWNPIO KNaivouv auToi Mou ypd@ouv apioTa O€ €I0aywyl-
KEC €E€TAOEIC neplopIioPEVNG UANG Kal nou dev €ival anapai-
TNTA ol KAAUTEPOI HEANOVTIKOI ENICTAHOVEG | aupiavoi enay-
yeAuariec. Eival anAd auTtoi nou gixav Tnv TUxNn va ypdyouv
KaAUTepa oTnv J3€dOHEVN OTIYHN TWV EI0AYWYIKWV €EETACE-
V.

META TIUAC,

AxIAAEag Calzetti CEng FICE TOIMM. MHX.

W7

AndavTtnon ©. BoudikAdpn

Kat’ apxnv €niBupw va dnAwow OTI 600 €ina oTo ouVESPIO
AVTIOEIOUIKAG MNxavikAg Kal dnNUooielTnKav oTo MNeEPIOdIKO
NG EEEEIM Jev éxouv oxeon Me 1o IOK, TOU oOnoiou
npayuarti sipal Mpoedpog. 'Exw NoAAG Xpovia CUMKETOXN oTa
KOIVa TWV UNXAVIK®OV Kal autodg gival o Adyog nou Hou €yIVE
n TiFA, va pou diaTtedei To Briua oTo OUVEDPIO Kal kKanola
oeAida aTo nepIodIKoO.

Moialel napado&oAoyia, aAAd eival aAnBeia, o ouvadeA@og
K. KaATtoeTng dev diapwvei paldi gou Kal, oTa MePICOOTEPA
ano o6ca éypaye, oUTe eyw dlapwvw pagdi Tou. O K.
KaAToéTng diapwvei Ye npaypara nou dev €ina noTE, oUTE
TOPA Ta Aéw, ouTe Ta moTelw. AlAPWVEI PE HIa avTiAnwn
nou vouilel 0TI £Xw, aAAa Bev £XW.
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O k. KaAtoetng vopiler 611 anoppinTw TOCO TO Bperaviko
€KNAISEUTIKO oUOTNHA OC0 Kal Tov TPOMO XOpNYNOEwG TNG
EnayyeApaTikng Adsiag oToug pnxavikoug nou nposTolpalsl,
Kal akoun OTI aueIoBnTw («KATI oav NeEpIpPOvNon», YPAaPel)
TNV a&ia 6Awv GUAAABSNV TWV PNXAviIK®V Tou Hvwpévou
BaagiAeiou. Aev cupBaivel kAT T€Tolo. To BpeTaviko cloTnua
gival noAU d1a@opsTIkOG and To diIkd Pag, Xwpic va To Bswpw
XEIPOTEPO 1 KAAUTEpO anod To dikd pag. Asv npoTiBeual va
Kpivw eknaideuTikd OUuoTAKATA, OUTE va Ta KATATAEw kar’
a&iav.

IoxupioTnka kai 1oxupifopal Kal Topa, Kal €ival npayuaTiko
YEYOVOG, OTI éva anioTeuTta MEYAAO MNOOOCTO and TOug
anogoiToug Twv OXoA®V Tou HB, nou npoagpxovTtal aTto TEE
yia va eEaopalioouv Tnv Ad€id AOKNOEWG ENAYYEAUATOG, EXEI
Jia anioTeuta PeyaAn ayvola TV OTOIXEIWIWV YVIOOEWV TOU
MoAiTikoU MnxavikoU, PBpiokeTal O anioTteuta XapnAod
eninedo. EKTOC anod Tnv npoownikf avriAnwn, and PepikoUg
YVwaoToUG Jou nou pou éxouv {nTnoel Bondeia, yvwpilw Kai
TIC anoWelg Twv e€sTaoTwy Tou TEE, ol onoiol £xouv yvwon
TNG OUVOAIKNG KATAOTACEWG KAl O Onoiol €Xouv enionpAavel
To npoBAnua otn Aloiknon, Xwpig SUuCTUXWC va Yivel
npoondbeia d10pOWOEWG. ZTO KATW - KATW N €EETAON YiveTal
oTn JINAWWATIKN £pyacia Tou anod@oITou, ME eVOEXOMUEVEG
OTOIXEIWDEIG Ni NMAEOV EPWTNOEIG - N dyvola dnAadn eival
akoua neploocdTepo adikaioAdynTn. Kai, napsunmintovTwg,
oTav PIAAW yia SINAWHATIKN €pyacia yia To KUKAOQOPIAKO
npoBAnua TnG ABnvag, evvow (dnUoaioypa®ikn) neplypapn
TNG KATAOTACEWG OXI NPOTACEIG I} Npoondbela EMAUCEWG.

©a euxOMoOUV Kdal E€yw, Ol anogoitol Twv EAANVIKOV
MoAuTexveiwv va kavouv dUo A Tpia xpdvia «aoknon» npiv
anoktioouv Tnv Adeia, nioTelw WAANIOTA KAl OTn
XPNOINOTATA TNG OnMoudacTIKAG Aoknonc. AAAG dev gipal eym
(oUTe 0 k. KaATogtng) nou kaBopilw TIC NpoUnoBEceig
XOPNYAOEWC TNG, oUTE nioTelw OTI OE Wid XwPa oTAV onoia n
OUVTPINTIKN MAEOWPN®ia TWV PNXAVIKOV AOXOA&iTal HE
KTipia, ynopoUv va ayvonBoUv ol andiTAoEIC YVWOEWS TOU
ocIopIkoU  @aivopevou. Ol yVQOEIG YyIid TIG OTPWOEIG
0000TP®UATOG Kal Tn oraBegponoinon npavolg pnopouv va
anokTnBouUv dia TnG Neipag, o UNOAOYIOUOG OE OEICHO OXI.

O k. KaAToéTng napacUpeTal and Tov 6Aupacuo Tou yia To
Bperavikd oloTnua, yia va ana&iwosl 1o EAAnviko. Odn-
YEITAl €TC1 O£ QVENITPENTO UNAIVIYHO YIA TNV KATANTWON TWV
Tepnwyv, unoBETW NWE nmioTeusl OTI €yive €nsidn ol 'EAANVEG
pnxavikoi dev &€pouv oTabeponoinon npavwv, evw dev Ba
yIvoTav av nrav Bpesravoi. ©a Tou Bupiow OTI 0 €M KEPAAAG
TnG Koivonpa&iag nrav ITaAog pnxavikog, 58 €Twv, Pe NMOAU
JEYAAn epyota&iakn neipa. Kal dsv 6a napacupb®w va Tou
anaplOunow PBAABeC (MEYAAUTEPEG N MIKPOTEPEC) TEXVIKWV
£pYWV, HE MPNXavikoUug ndaong €6vikoTnTag, akopa Kal
BpeTavoug, and ogBacuo npog To endyyeANa Kal TIG ayWVieg
Tou.

AvapwTIEPal av o K. KaAToeTng n o BpeTavog €EeTaoTng Tou
ICE 6a €3ive Adcid AOKNOEWG TOU EMAYYEAUATOC TOU
MoAImikoU MnxavikoU o€ Kanolov anogoito nou dev E€pel av
Ta 0idepa nave navw f kAT o€ pia diaTopn, n ndéoa KiAa
TOIMEVTO £XEl £va KUBIKO WETPO OKUPOJEWATOC, N HE nola
UAIKQ yiveTal To okupddepa. AnavTiaoeig nou dev Xpelalovral
«Bewpia EAANvIkoU MMoAuTtexveiou» aAAd xpeialovTal (kai
katd Tnv avriAnwn Tou K. KaATo€rn) yia Tnv doknon Tou
£MNayyEANAToOG.

Aev OUPQWVW OTI MNpénel va naipvouv AJEld AOKAOEWC
€nayyeApaTog ol anogoitol Tou HB, anAwg kar povo eneidn
akoAhouBnoav Bperavikn eknaidsuon, OUHPWV® OPWG
anoAUTwg (kai To €xw Ndn npoteivel) va diveral n Adeia o€
000UG €€ auTtwyv TNV €xouv €Eao@aliosl oTo HB Kkal e TIG
npoUnoBeceIG MOU XOpNYEITal EKEI.

EEakoAouBw va nioTeuw OTI oI €EETACEIG QUTEG NPENEl va &i-
val auoTnpoTEPEG, va yivovTal PE YPAMTEG EPWTHOEIG KAl
YpPanTEG AMAVTNOEIG, KAl TO MPOidov TOUG va amnooTEAAETAI
oToug KabnynTteg Twv eEetalopevwy (akopa kal oToug Bpe-
Tavoug), yia va BAénouv To anoTeéAeopa TnG SOUAEIAG TOUG




kal va aieddvovTal unepngaveia, n TUYeIG, f vrponn, oTav
xpeialetal. Kal yia va anokTroouv euBUVEG Kal Ol EEETACTEC.

e éva akopa onueio Ba diapwvAow Ke Tov K. KaAToETn,
oTov anoAuto Baupacpd Tou yia Toug Bpetavolg
OUMBOUAOUG MOU «E€YXOUV KATAOKEUAOEl NMANBOG peydAwv
€pywv avd Ttnv u@nAio». MeTa&l auT@v UNApYXouv KAl
MEPIKOI, MOU TOUG YVWPIOAPE 0T Xwpa Hag, ol onoiol nTav
ai00nTa KATWTEPO!I TOU OE£OVTOG, Kdl 0001 CUVAdsAQOI
aoxoAoUvTal PE TO avTikeiyevo Ba kataAapBouv kal Ba pe
dikaiwoouv, dev enNBUP® va neiow Toug dAAoug.

ZxOAio EkdOTN

TeAikd OAol cupPwvoUpE 51aPwvouvTeg! Towg ival id1o TnG
(PUARG HaG ...

Mpo@avwg dev WUNOPOUHE va KATNyOProoOUNE GUAAABSNV O-
Aa Ta navenioTrApia - NoAuTexveia Tou Hvwpevou Baaileiou
yla To XapnAo €ningedo Tng eknaidsuang nou NapEXOUV OTOUG
noAITIkoUG pnxavikoug. TouvavTiov, &vag noAU Heyalog
aplBudG navenioTnUiov — NOAUTEXVEIWV KATATAooOVTAl OThV
naykoopia npwrtonopia (o ekdOTNG aAAG Kal MOAAG PEAN TNG
EEEEIM é€xouv idia euneipia). An’ Tnv AAAn nAsupd, dev
MnopoUpe va pnv napadexBoupeg, eniong, 6T To €NiNEdo TwWV
YVOOEWV Napa noAA®V TMOAITIKOV Mnxavikwv ano@oitwv
navenioTnpiov Tou Hvwpévou BaaiAeiou eival e€aipeTikd xa-
MNAG. KaBnuepivd ouvadeA@ol PE METEXOUV OTIC EEETAOTIKEG
ENITPOMEG yIa TNV Xopnynon Tng ddeiag aoknong enayye-
MaTog To ava@Eépouv. SuvABWC ol and@oITol auToi MPoEp-
xovTal and Ta naiar note Polytechnics, Ta onoia, yia pn
eknaideuTikoUg Adyoug, peTovopaoTnkav MavenioThuial

To npdBAnua autd oto Hvwpévo Bacileio eAaxiora
€nnpealel TOUG €NAYYEAMATIEC WNXavikoug, dedopévou OTI,
ONw¢ a-vagepel Kal o K. KaAToETng, npokelpgévou auToi va
aoKn-oouv TO endayyeAya Oa npémel  va nAnpouv
OUYKEKPIPEVEG npolUnoBeaosic, dnAadn n kartoxn
navenioTnuiakoU JdINA®UATOG - NTUXiOU Kal n Tpixpovn
£pyaociakn sPneipia unod Tnv €niBAswn €UNEIpou Pnxavikou,
EVQ OTnN OUVEXEId €ival UMOXPEWMEVOI va UMNooTouv
enayyeApaTikée  €Eetaosic kGBs AANo  mapa  xapnAou
€NINEdOU.

AvTiBeTa, otnv EAAGda Bswpolpe OTI META ano NEVTE Xpovia
Onoud&g 0 anogoITOG HIAG ZXOANG MOAITIKOV Mnxavikwv
yvwpilel Ta ndvra kal pnopei, PeTa and pia napwdia
€NayyeANaTikowv €EeTA0EwY, va Byn oTo endyyeApa kail va
«MEAETAON» / unoypayn TNV OTATIKN / AVTIOEIOMIKT MEAETN
evOG oupavofuaTn! O kal Kuple!

Mpogavwg n katdoraon auTr Npenel va aAAagn. Aev pnopei
ol 1aTpoi va sidikelovTal yia noAAa xpovia, ol diknyopol va
aokoUvTal yia kdnolo xpovikd JdidoTnua npiv ano TG
€NAYYEAMATIKEC €EETACSIC TOUG Kal Ol  PNXAVIKoi  va
dikaloUvTal unoypa®ng auéocwe KETA TNV anogoiTnaon Toug.
Mpiv and xpovia e€ixa kavel, upali pe ailloug duo
ouvadEAPOUG Mou HETEiXape oTnv idia €EETACTIKA €nITPONN
Tou TEE, npoTaon yia v ouaclaaTikonoinon
(auoTtnponoinon) Twv eEeTdoccwv, aAAd ONWG Kal MOAAEG
GAAeG napopoieg «BAPTNKE», €v® n npodTACN MHOU Yyia
aokoUHhevouGg / OJOKIJOUG unxavikoUc Bewpnbnke oav
OUVOIKAAIOTIKR auTokTovia! O AQikiopog oTo anoyeid Tou.

MoTelw OTI €pBACE NMAEOV O KAIPOG VA AVTIHETWNIOOUHE HE
AAAa puald Tnv katdoTaon: va €niBAAOUME TNV AOKNON TWV
ano@oiTwV TWV MOAUTEXVIKWV OXOA®V (M.X. TETPAETNG HE
dUo Xpovia oTov PEAETNTIKO TopEa Kal dUo Xpovia oTovV Ka-
TaokeuaoTikd Topéa), va enifailoups Tnv dieEaywyn ouaia-
OTIKOV EMNAYYEAMATIKOV €EETACEWV Kal va anodexOoups,
TENOG, TO YEYOVOG OTI dev €ival anapaitnTo va éxouv dikaiw-
Ma unoypagnc oAol ol anod@oITol TWV MOAUTEXVEIWY, ONWG
AMwOoTe OUMPaAivel OTIC NEPICOOTEPEG AVAMNTUYHEVEG XWPEG
TOU KOOWOU. Me Tov Tpono auto 6a avTigeTwniodn Kair To

TA NEA THZ EEEEI'M - Ap. 29 — AMNPIAIOZ 2010

nPOBANUA TNG «avwTAaTonoinong» Twv TEI kal Tng diekdikn-
ong and Toug ano@oiToug TOUG €NAYYEAUATIKOV JIKAIWUA-
TWV HNXAVIKQV.

T€ANog, 600V aQopd oTa enayyeApaTikd dikai®PATa anogoi-
TWV EEVWV MOAUTEXVEIWV / NOAUTEXVIK®OV OXOA®MV, CUNPWV®
HE TNV KOIVA dnoyn TV «d1a@wvoUVvTwV» GUVAdEAPWY OTI
MnopouUv va divovTal eAéuBepa o dO0UG €€ QUTWV TA EXOUV
eEaopaliosl otnv Xwpa oOnou &£dpelel TO noAuTeEXvEio /
NOAUTEXVIKR) OXOAR Kal Me TIC npoUnoBéocsic nou
XopnyouvTal eKei.
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Abstract

Roger Bilham, one of the first seismologists to visit Haiti
after last month's earthquake, calls for UN enforcement of
resistant construction in cities with a history of violent
tremors.

With an official death toll of 230,000 and thousands still
buried beneath collapsed structures, the Haiti earthquake of
12 January was more than twice as lethal as any previous
magnitude-7.0 event (Fig. 1). In my visit to the region in
the weeks after the earthquake, the reason for the disaster
was clear in the mangled ruins — the buildings had been
doomed during their construction. Every possible mistake
was evident: brittle steel, coarse non-angular aggregate,
weak cement mixed with dirty or salty sand, and the wide-
spread termination of steel reinforcement rods at the joints
between columns and floors of buildings where earthquake
stresses are highest.
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Figure 1: Deaths from earthquakes since 1900. The toll of
the Haiti quake is more than twice that of any previous
magnitude-7.0 event, and the fourth worst since 1900 (refs
10, 11).

For earthquake engineers?, the damaged city constitutes a
nightmare of diabolical proportions. Arguably, the amplifica-
tion of surface seismic waves crossing the soft sedimentary
plains on which most dwellings were constructed contribut-
ed to their collapse. Partly because of this, and partly be-
cause of the westward propagation of the rupture, damage
was less on the bedrock hills south of the city, and far more

on the coastal plains near Léogane 30 kilometres to the
west. But the survival of top-heavy water towers amid ar-
eas of pancaked ruins in low-lying areas illustrates that the
disaster could have been averted had sound construction
practices been adhered to throughout the region.

The death and injury of about 15% of more than 2.5 million
people in Port-au-Prince and its urban agglomeration, and
the roughly 1.5 million people now homeless, is a conse-
quence of many decades of unsupervised construction
permitted by a government oblivious to its plate-boundary
location. Seismologists have written and spoken extensively
about the possibility of damaging earthquakes occurring on
this part of the Caribbean plate boundary. Even had there
been listeners empowered to act on these warnings, it is
clear in hindsight that the monumental problem of retro-
fitting killer buildings would never have taken precedence
over Haiti's economic woes.

The lessons from this tragic event are manifold — for sei-
smologists, for the construction industry and for the inter-
national development community. Community leaders re-
sponsible for the safety of their citizens need to act on sei-
smologists' forecasts of future earthquakes, based as they
are on a history of repeated damage from previous events.

More shocks soon?

Of the many questions that now arise, one of immediate
concern is whether other large shocks are imminent. The
12 January mainshock and its aftershocks occurred on the
Enriquillo Fault that runs east-west bordering the northern
edge of the Caribbean tectonic plate. Earthquakes cause
this fault to slip an average of 8 millimetres a year?, with
the remaining 12 millimetres a year of the Caribbean Plate's
eastward motion being absorbed by a parallel fault system
in northern Hispaniola® (Fig. 2). In 1751, a violent earth-
quake to the east of the city tumbled nearly all the buil-
dings of Port-au-Prince. In 1770, the reconstructed city was
again demolished, possibly by the segment that ruptured
this year*=>. Since 1770, this fault has been locked, 'holding
back' almost precisely the amount of Caribbean Plate mo-
tion that slipped, about 2 metres, on 12 January. So the
good news is that the most recent earthquake seems to
have released all the elastic energy accumulated on this
segment of the plate boundary since 1770.
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Figure 2: Earthquake history of the island of Hispaniola.
Positioned close to the edge of the Caribbean Plate, the
countries of Haiti and the Dominican Republic are always at
risk of earthquakes.

Two unsettling aspects of the earthquake make this calcula-
tion less reassuring. The first is that the field searches of
the area around the epicentre found no rupture of the sur-
face above the plate-boundary fault. This is consistent with
radar images from space taken before and after the earth-
quake® showing that rupture started more than 8 kilome-
tres underground, but ended at least 2 kilometres below
the surface. Offset roads, fences and streams are usually
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the smoking gun of surface rupture, and it is rare for large
earthquakes to show none. However, there are several pre-
cedents, for example the 1989 magnitude-6.9 Loma Prieta
earthquake in California and the magnitude-7.6 Bhuj earth-
quake in India in 2001.

The absence of surface rupture is dire news for those geolo-
gists who are eager to dig up the traces of former earth-
quakes in the long and deep rift south of Port-au-Prince
that marks the northern edge of the Caribbean Plate (Fig.
2). By excavating a surface fault, it is possible to read the
story of successive earthquakes back in time, through the
offset of datable geologic units, sometimes for thousands of
years. With such a record of past earthquakes, it is possible
to calculate the probable interval and size of future ones.
But if this recent earthquake left no record of its passage,
then many more will be missing from the palaeoseismic
record.

Moreover, the absence of a surface rupture means that ela-
stic energy is still stored in the uppermost few kilometres of
the fault. Such pent-up energy will be released, either ab-
ruptly, adding to the severity of a future earthquake, or
more benignly as aseismic creep? — slow sliding of the
shallow layers of a fault, above the deeper region where
bigger jolts occur. Surface scars within the rift valley that
marks the northern edge of the Caribbean Plate suggest
that previous earthquakes have repeatedly ruptured the
surface in the segment that recently slipped. It is very pro-
bable that these were larger earthquakes than last month's.
Many thousands will have occurred before historical records
began with the arrival of Christopher Columbus.

Building pressure

Of greater concern is that adjacent segments of the fault to
the east and west of the recent subsurface rupture are now
near breaking point because of stress transferred to them.
Earthquakes on these adjoining segments would be as large
or larger than the 12 January event®. Calculations show a
1-2% chance of magnitude-7 earthquakes in these seg-
ments before 22 February2. Such forecasts are not an exact
science and contiguous earthquakes induced in this way are
often delayed months or years by processes that are poorly
understood. Yet there is no doubt that the recent shock has
enhanced the risk of another earthquake. Disquieting as
this news is, a rupture of these segments now would be
less disastrous to the flattened capital than one in 20-30
years, after it has been reconstructed, given that buildings
are presently abandoned and survivors and rescuers alike
live in tents.

Many more cities lie in the path of damaging earthquakes®

U and some of them, like Port-au-Prince and Tokyo
(devastated by an earthquake in 1923), are capitals whose
destruction could paralyse an entire nation. Kathmandu,
Tehran, Istanbul and Srinagar are notable for their seismic
settings and for the uneven application of appropriate buil-
ding codes. Most islands in the northern and eastern Carib-
bean owe their existence to seismic processes on or near
the edge of the Caribbean Plate. It is a matter of when, not
whether, future earthquakes will shake the cities on these
plate boundaries.

The catastrophic earthquakes that have occurred since
1999, in Turkey, Taiwan, Sumatra, Kashmir and Sichuan,
demonstrate that elementary engineering guidelines for
earthquake resistance in crucial civil structures (schools,
hospitals and fire stations,) have been alien concepts to
local authorities, or have been ignored. About 80% of all
schools collapsed in the Port-au-Prince area, and a similar
percentage in the 2005 Kashmir earthquake. Police stations
and jails must be added to this trilogy of crucial structures.
Never before have more than 4,000 criminals been loosed
into the mayhem of post-seismic recovery, as occurred this
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year in Haiti, which also lost a substantial fraction of its
police force.

Since the turn of the century, earthquakes have directly or
indirectly (including tsunami) claimed the lives of more
than 640,000 people, four times more than in the preceding
two decades, and proportionately more than the global
increase in population would anticipate. If buildings are not
made earthquake resistant, the toll is likely to continue to
rise as cities grow in population. Urban earthquakes also
bring a huge financial burden to the world. As of 9
February, al-most US$2.5 billion of financial aid*2 had been
pledged to Haiti to assist its earthquake recovery efforts.
Even if half of this aid goes into reconstruction of the
estimated 250,000 damaged dwellings and thousands of
commercial and civic structures, the sum will amount to
less than $5,000 per structure. Given that less-destructive
earthquakes in the developing world have typically cost $3
billion-$10 billion!!, earthquake-proof reconstruction in
Haiti is likely to cost an order of magnitude more than has
been promised so far, even using local materials and local
manpower.

Because construction projects are likely to offer employ-
ment opportunities for many Haitians in the coming deca-
des, earthquake engineers13 have already articulated the
importance of training contractors and labourers in sound
construction methods. Even more pressing than additional
aid for reconstruction is the need to introduce an adequate
building code and a cadre of building inspectors empowered
to enforce it.

The future global burden of local earthquakes could be sig-
nificantly reduced if minimal construction guidelines were
mandated in all the world's cities, and especially in those
with a history of previous earthquakes. The projected
doubling in world population means that we are constru-
cting more buildings now than at any time in our history*%
L In recent earthquakes, buildings have acted as weapons
of mass destruction. It is time to formulate plans for a new
United Nations mission — teams of inspectors to ensure
that people do not construct buildings designed to kill their
occupants.
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Dam Safety: Review of Geophysical Meth-
ods to Detect Seepage and Internal Ero-
sion in Embankment Dams

Ken Y. Lum and Megan R. Sheffer

Several non-intrusive geophysical methods are available to
facilitate early detection of seepage, piping, and internal
erosion in embankment dams. A review of these methods
shows where they can be applied and indicates work
needed to further improve the use of each.

Internal erosion is the second largest cause of failure of
earthfill dams worldwide. Damages resulting from internal
erosion can lead to expensive remediation. Typical dam
safety surveillance consists of visual inspections supported
by limited instrumentation. However, internal erosion can
become quite advanced before the problem is detected via
these means. Recently, interest has grown regarding the
use of non-intrusive geophysical techniques to facilitate
early detection of anomalous seepage, piping, and internal
erosion.

To date, the use of geophysical methods to investigate
seepage in dams has produced mixed results, partly be-
cause the application of these methods is not well-
understood and partly because false positives cannot be
tolerated. Although geophysical anomalies are easily de-
tected, often what these anomalies represent and their im-
plications are not clear. The application of geophysical
methods to dams is in its early stages, and adapting
geophysical techniques to geotechnical investigations and
dam safety surveillance requires more refinement to
answer specific engineering questions.

These needs prompted the launch of a collaborative re-
search project under the auspices of CEATI's Dam Safety
Interest Group (DSIG) to study the current state-of-practice
regarding geophysical methods applied to embankment
dams. The objective of this project was to evaluate, adapt,
and/or develop some of the most promising geophysical
techniques as investigation and monitoring tools to detect
seepage and internal erosion.

Four techniques were selected for additional research and
development:

- Temperature measurement;
- Self-potential;

- Electrical resistivity; and

— Seismic methods.

Temperature measurement

Temperature measurement makes use of natural seasonal
temperature variations to locate areas of preferential seep-
age. Temperature in the saturated part of an embankment
dam primarily is governed by the temperature of the water
seeping from the reservoir. However, the air temperature
from above and geothermal heat flow from below also in-
fluence temperature distribution in the dam. Geothermal
heat flow is relatively constant, but air and reservoir tem-
peratures vary seasonally and create temperature "waves"
that penetrate the dam. Conductive air temperature varia-
tions typically penetrate about 10 meters below the dam
surface along the crest and downstream slopes. Upstream,
reservoir water exhibits seasonal fluctuations that are influ-
enced by stream inflows and mixing. Stratification often
exists in large reservoirs, and variations up to about 20
degrees Celsius (C) can occur in the upper tens of meters
of the reservoir, with little seasonal fluctuation at depth.
Figure 1 shows the effect of seasonal fluctuations on a ver-
tical temperature profile measured in a deep reservoir in
northern British Columbia.

TA NEA THZ EEEEI'M - Ap. 29 — AMNPIAIOZ 2010

760
a0
120
o0
G0
E 660
=
S
§ G40
620
A0 —— .ﬁ.u; F, 1OET
#- Sep 15, 1957
BE0 s Mo T8, 1997
—s— Apr S, 1998
560 |—i ——ayd, 1998 |
L —a—Jun & . 1908
540 Qet 22 1998 | |
| =i Mg 23, 1905
Em La s d o B | La_ i L L & A |l"-lll|ll'
2 4 5] g 12 12 14 i@ 18
Temperature (Celsius)

Figure 1. The top elevation of these vertical temperature
profiles, measured in the reservoir impounded by a dam in
British Columbia, corresponds with the reservoir level.
Seasonal fluctuations in temperature that are evident in the
upper 60 meters of the reservoir facilitate the detection of
higher-permeability zones in the embankment damn.

The temperature within an embankment dam can be
measured at discrete points by using thermistors (such as
those integrated into vibrating wire piezometers) or by
profiling the water column inside standpipe piezometers or
existing casings. Distributed temperature measurements
using optical fibers bring the promise of improved spatial
coverage and enable monitoring with an accuracy of 0.01 to
0.1 C at spacings of about 1 meter over a continuous fiber
of 10 kilometers or more. Costs of readout units are
US$25,000 to US$75,000 (depending on specification
requirements).

Data can be interpreted qualitatively or quantitatively. As
part of the DSIG research project, a user-friendly time lag
software package called DamTemp was enhanced. This
software has the capability to use measured temperatures
to identify and estimate the seepage flows in a zone of
potential damage.

As an extension to the DSIG research work, practical
guidance for temperature data measurement and
evaluation procedures have been documented in a field
manual.?

With significant advances in temperature monitoring and
interpretation tools over the past two decades, temperature
measurements are rapidly gaining acceptance as a useful
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method for monitoring seepage in embankment dams. This
is particularly true in Sweden and other European countries.

Self-potential method

Self-potential (SP) is a passive technique that measures
naturally occurring electrical potentials in the ground. This
is the only one of these four geophysical techniques that
responds directly to fluid flow. Water flowing through the
pore space of soil generates electrical current flow. This
electrokinetic phenomenon is called streaming potential and
gives rise to SP signals that are of primary interest in dam
seepage studies.

Field data acquisition

SP is measured by determining the voltage across a pair of
non-polarizing electrodes using a high-impedance
voltmeter. This inexpensive and deceptively simple data
acquisition procedure requires special care and attention in
order to reliably interpret and correct for sources of
electrical noise that can mask the signal of interest. All

noise sources - including time-varying telluric currents
associated with solar and atmospheric activity, stray
currents, and the corrosion of buried metal - must be

recognized and measured. These noise sources can mask
the relatively small signals associated with seepage
anomalies. For this reason, telluric measurements and
magnetic surveys should be carried out to assist in
interpreting the SP data. Typically, SP anomalies on the
order of tens of millivolts are associated with seepage
anomalies of interest, although anomaly amplitudes largely
depend on site-specific conditions.

The objectives of the survey and the nature of site
conditions dictate the choice of SP survey configuration and
layout. Distance between electrodes typically ranges from
several meters to tens of meters, depending on the
resolution required. Unlike other geophysical techniques,
pre-assembled sets of SP survey equipment are not
commercially available, and widely accepted data quality-
control standards and procedures had not been established
for the SP method. As a result of this research, guidance on
obtaining high-quality SP data in support of dam seepage
investigations has been comprehensively documented in an
SP field data acquisition manual.?

SP data interpretation

Interpretation of SP measurements to infer seepage
patterns and concentrated seepage flows ranges from
simple qualitative to more advanced quantitative numerical
modeling approaches.

Zones of preferential flow can be inferred qualitatively using
patterns in the electrical potential distribution.
Interpretation of seepage-related features is aided by
taking the difference between two data sets collected at
different pool levels. This process reduces the influence of
non-seepage sources - such as electrical potential fields
associated with buried metal pipes and concrete rebar -
and thus facilitates the identification of seepage-related
anomalies. Distinct anomalies can be interpreted using
simple geometric source modeling to estimate the location
and depths of seepage-induced electrical current sources.
This information can be used in conjunction with other site
information to further delineate the extent and cause of the
seepage, or to help guide more detailed investigations.

The current state-of-the-art in SP data interpretation is
application of more advanced numerical modeling tech-
niques to interpret characteristics of the hydraulic regime
from the SP data. A three-dimensional (3D) forward model-
ing software package called SP3D was developed as part of
the DSIG project. This program enables an interpretation of
hydraulic head patterns from the geophysical data using a
3D seepage model of the dam. This level of data interpreta-
tion requires estimates of the hydraulic conductivity, elec-

trical resistivity, and cross-coupling coefficient of the em-
bankment materials.

A lack of available data on the electrical resistivity and
cross-coupling coefficient of well-graded soils prompted a
laboratory study to measure these parameters. A unique
apparatus was developed to perform streaming potential
and resistivity measurements on the same soil specimen to
derive the cross-coupling coefficient. Both unidirectional
and cyclic flow methods were used to perform streaming
potential measurements. The cyclic method was shown to
be a valid test method and the most efficient technique for
measuring the streaming potential coupling coefficient in
soils.

The influence of soil and fluid properties on the cross-
coupling coefficient was investigated for typical embank-
ment soils. The results show that this coefficient does not
vary considerably in saturated soils as compared to other
properties such as electrical resistivity.® This suggests that
practitioners may not need to characterize the cross-
coupling coefficient to the same degree as electrical resis-
tivity for practical SP field data interpretation.

Practical guidelines for interpreting SP data resulting from
dam seepage investigations have been developed.*

Figure 2 illustrates the temporal variations evident in an SP
data set collected using an array of electrodes installed
along the crest of a dam in British Columbia. This
monitoring array was deployed to obtain information about
the seasonal SP time variation within the dam and to
assess the long-term performance of the prototype system.
The data shown in Figure 2 are all referenced to a common
base station at the center of the dam crest. The SP signals
vary with changes in the seepage flow through the dam as
the reservoir level cycles.
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Figure 2. Each of these self-potential profiles from a dam in
British Columbia corresponds to potential difference
measured between a given electrode and a base electrode
positioned at the center of the dam crest. There is a strong
correlation between the self-potential data and seasonal
reservoir levels.

Electrical resistivity

The direct current resistivity method has well-established
data acquisition and interpretation techniques for standard
survey configurations. The method uses pairs of electrodes
to inject current into the ground and measure the resulting
electrical potential distribution. Its application to dam
seepage investigations is two-fold. The method may be
used to monitor spatial and/or temporal variations in
electrical resistivity in response to changing soil conditions
caused by internal erosion and anomalous seepage. The
method also may be used to characterize the electrical
resistivity of the subsurface for the purposes of interpreting
SP data.
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Inverse modeling methods are preferred for interpreting an
electrical resistivity distribution from the geophysical data.
The interpretation of electrical resistivity data acquired us-
ing a single line of electrodes along the crest of an em-
bankment poses a challenge due to the sloping geometry of
the dam. Two-dimensional interpretations may misrepre-
sent the true resistivity at depth. However, monitoring ap-
plications are not adversely affected as the focus of these
investigations is to detect changes in resistivity with time,
which may be linked to the development of internal erosion
in the core of the embankment.

A report is available that provides detailed, practical
guidance on resistivity survey design and equipment, data
acquisition, and data interpretation for embankment dams.®

Embankment and reservoir conditions are dynamic. Fluc-
tuations in pool levels, seasonal temperatures, and total
dissolved solids all affect the electrical properties of the
embankment, particularly its electrical resistivity. Long-
term monitoring affords an increased sensitivity to temporal
changes and enables more effective identification of local
changes that may be linked to the development of internal
erosion. In long-term monitoring applications, a large
amount of data is collected and processed, such that
efficient data handling becomes a special requirement. Case
histories of long-term monitoring measurements in
Sweden, using electrical resistivity, temperature, and SP
methods, are available. These case histories illustrate the
significant effect of seasonal variations on the measured
data and provide insight for the design and installation of
permanent monitoring arrays.®
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Figure 3 shows temporal and spatial variations in resistivity
interpreted from data collected using a long-term
monitoring array of electrodes installed along the crest of a
dam in Sweden. Values of resistivity at a depth of 20
meters below the crest have been interpreted from the raw
data measured from the array at four stations along the
dam crest. The lower resistivity and higher variation evident
in the profile at location (chainage) 450 meters indicates
the presence of an eroded zone.

Seismic methods

Common seismic techniques include refraction, reflection,
downhole, and cross-hole methods. With all these tech-
niques, the time required for seismic energy to propagate
from its source to a receiver is measured. If the length of
the travel path is known, the velocity of the seismic energy
can be derived. The seismic velocity can be used to garner
information about soil stiffness and density. In dam
seepage applications, internal erosion can cause low-stress
conditions, which can manifest as zones of low seismic
velocity.

Cross-hole seismic tomography has been used to better
define the configuration of sinkholes at WAC Bennett Dam
in northern British Columbia. Results suggested that a
through-dam seismic configuration not requiring drill holes
also might be capable of detecting sinkholes and/or zones
of internal erosion. This procedure makes use of the ge-
ometry of the dam to image conditions beneath the crest by

propagating seismic waves from the upstream to the down-
stream slope, or vice versa.

Two types of body waves can propagate through a medium.
Compressional or P-waves relate to changes in the volume
of a medium. Shear or S-waves relate to the distortional
changes of a medium. (Surface waves, such as Rayleigh
and Love waves, exist in an elastic half-space but are less
commonly exploited for geotechnical purposes.)

Generally, shorter wavelength sources provide better
resolution, thus S-waves are preferred for geotechnical
applications. However, S-waves tend to attenuate more
rapidly than P-waves, and it is more difficult to generate
high-energy S-waves. Seismic vibrator sources (e.g.
Vibroseis) have been shown to generate and propagate S-
wave energy across distances of more than 120 meters in a
zoned earthfill dam.

Interpretation of through-dam data can range from simple
to complex. In the common station gather approach, the
travel path is assumed to be a straight line between source
and receiver. The simplicity of this interpretation is at the
cost of resolution, and only the average velocity between
the source and receiver is obtained. For repeat testing or
ongoing monitoring, this may be sufficient to detect a
change in condition. If a change is detected, more
sophisticated data interpretation and more comprehensive
field testing could be initiated.

The seismic velocities measured from the field testing can
be used to infer density, stress, and saturation conditions.”
It is interesting to note that P-waves should not have been
capable of detecting the sinkholes at WAC Bennett Dam due
to their longer wavelength. However, P-wave testing clearly
detected an anomaly, which was interpreted and confirmed
as a zone of lower stress surrounding the sinkholes.

Considerations

Geophysical methods are useful as non-destructive remote
sensing tools that can provide information over large
volumes as compared to point measurements. However,
the anomalies of interest that are associated with internal
erosion in embankment dams often are very small. The
effectiveness of geophysical techniques to detect changes
in seepage conditions is improved through repeating
surveys or adopting a long-term monitoring approach. In
addition, application of more than one geophysical
technique will provide added confidence in the
interpretation and detection of anomalous features.

The CEATI study showed that complex inter-relationships
exist between various parameters such as water content,
porosity, total dissolved solids, mineralogy, temperature,
electrical resistivity, coupling coefficient, and SP.® Not
recognizing some of the fundamental relationships and
carrying out a one-time survey without supporting
information could lead to misleading and often
disappointing results.

Geophysical techniques applied to the detection of seepage
and internal erosion in embankment dams are at various
stages of development. Temperature appears to be one of
the most-developed and best-understood techniques. With
the recent advances in improved accuracy and resolution in
measuring temperatures along fiber optic cables, there are
exciting possibilities.

For dam safety applications, SP and resistivity methods
generally appear to hold more promise than seismic
methods as non-intrusive techniques applied at the surface
of a dam. However, in specific settings, cross-hole seismic
techniques could prove indispensable.

Although the understanding of the SP and resistivity meth-
ods as applied to embankment dams has come a long way
in recent years, more research is required before these
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techniques can enter into standard practice and be applied
with confidence on a routine basis. It is imperative that the
dam owner and practicing engineer recognize the limita-
tions and the care required in planning, executing, and in-
terpreting the results. Geophysical data interpretation is
non-unique and should be constrained by incorporating all
available site information and integrating the interpretation
of complementary data sets. Thus, strong cooperation be-
tween the geophysicist and engineer is essential to improve
the interpretation and usefulness of the results.

Notes

1.Johansson, S., and P. Sjodahl, "A Guide to Temperature
Measurements for Seepage Investigation and Monitoring
of Embankment Dams," T062700-0214, CEATI, Montreal,
Quebec, Canada, 2009.

2.Corwin, R.F., "Self-Potential Field Data Acquisition
Manual," T992700-0205B, CEATI, Montreal, Quebec,
Canada, 2005.

3.Sheffer, M.R., "Laboratory Testing of the Streaming
Potential Phenomenon in Soils for Application to
Embankment Dam Seepage Investigations," T992700-
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Dam Seepage Investigations," T992700-0205B/3, CEATI,
Montreal, Quebec, Canada, 2007.

5.Dahlin, T., P. Sjodahl, and S. Johansson, "A Guide to
Resistivity Investigation and Monitoring of Embankment
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"Long-term Resistivity and Self-Potential Monitoring of
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Dams, Sweden," T992700-0205C, CEATI, Montreal,
Quebec, Canada, 2005.

7.Gaffran, P., and M. Jeffries, "A Study of Through-Dam
Seismic Testing at WAC Bennett Dam," T992700-0205E,
CEATI, Montreal, Quebec, Canada, 2005.

8.Johansson, S., J. Friborg, J. Claesson, T. Dahlin, G.
Hellstrom, and B. Zhou, "A Parameter Study for Internal
Erosion Monitoring," T992700-0205A, CEATI, Montreal,
Quebec, Canada, 2005.

CEATI's geophysical methods research

In 1999, a group of dam owners, engineers, and
geophysicist from Canada, the U.S., and Europe met to
evaluate the state of practice and identify research needs in
the use of geophysical methods. Participants in the
"Internal Diagnostics for Embankment Dams" workshop
identified temperature, self-potential (SP), resistivity, and
seismic techniques as having the greatest potential for
identifying anomalous seepage and deteriorating conditions
within embankment dams. This lead to initiation of the
CEATI Dam Safety Interest Group (DSIG) research project,
"Investigation of Geophysical Methods for Assessing
Seepage and Internal Erosion in Embankment Dams." The
project was sponsored by BC Hydro, Elforsk AB, Great
Lakes Power Ltd., Hydro-Quebec, Manitoba Hydro, New
Brunswick Power Generation Corp., New York Power
Authority, Ontario Power Generation, and the U.S.
Department of the Interior's Bureau of Reclamation.

Results of the research project are documented in
nine reports:
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- Johansson, S., J. Friborg, J. Claesson, T. Dahlin, G. Hell-
strom, and B. Zhou, "A Parameter Study for Internal Ero-
sion Monitoring," Report No. T992700-0205A, 2005.

- Corwin, R.F., "Self-Potential Field Data Acquisition
Manual," Report No. T992700-0205B, 2005.

- Sheffer, M.R., "Laboratory Testing of the Streaming
Potential Phenomenon in Soils for Application to
Embankment Dam Seepage Investigations," Report No.
T992700-0205B/2, 2005.

- Johansson, S., J. Friborg, T. Dahlin and P. Sjodahl, "Long-
term Resistivity and Self-Potential Monitoring  of
Embankment Dams - Experiences from Hallby and Sadva
Dams, Sweden," Report No. T992700-0205C, 2005.

- Hayles, J.G., G.]J. Hicks, and R. Wittebolle, "Engineering
Seismic Surveys at a Test Embankment near Seven Sisters,
Manitoba," Report No. T992700-0205D, 2005.

- Gaffran, P., and M. Jeffries, "A Study of Through-Dam
Seismic Testing at WAC Bennett Dam," Report No.
T992700-0205E, 2005.

- Corwin, R.F., "Interpretation of Self-Potential Data for
Dam Seepage Investigations," Report No. T992700-
0205B/3, 2007.

- Dahlin, T., P. Sjodahl, and S. Johansson, "A Guide to
Resistivity Investigation and Monitoring of Embankment
Dams," Report No. T992700-0205B/4, 2008.

- Johansson, S., and P. Sjodahl, "A Guide to Temperature
Measurements for Seepage Investigation and Monitoring of
Embankment Dams," Report No. T062700-0214, 2009.

Two computer programs also were developed for
interpreting temperature and SP data:

- DamTemp: Software Package for Evaluation of Tempera-
ture Field in Embankment Dams, developed by S. Johann-
son, HydroResearch AB, www.hydroresearch.se.

- SP3D: Software Package for Three Dimensional Modelling
of Self-Potentials Caused by Seepage Flow, developed by
University of British Columbia Geophysical Inversion Facility
(UBC-GIF), www.mirageoscience.com.

For additional information about the CEATI Dam Safety
Interest Group, participation in the group, or obtaining the
geophysics reports and software, contact Chris Hayes, (1)
514-866-5370; E-mail: chris@ceatech.ca.

Ken Lum, a principal engineer at BC Hydro, is project
manager for CEATI's research project. Megan Sheffer, a
senior engineer at BC Hydro, is a principal investigator in
the study.

This article has been evaluated and edited in accordance
with reviews conducted by two or more professionals who
have relevant expertise. These peer reviewers judge
manuscripts for technical accuracy, usefulness, and overall
importance within the hydroelectric industry.

(HydroWorld weekly, 23 March 2010)




ANAZKOIMHzH
FEFTONOTQN
FEQTEXNIKOY
ENAIAG®EPONTO2

ZYAANOTI Oz NOAITIKQN MHXANIKQN EAAAAAZ
Huepida
«ZXESIAOHOG AvTIOTNPiSEWV
Oswpia — M£Bodol - NMNapadeiypara Epappoyne»

H nuepida OI€ENXON pe €EQIPETIKA PEYAAN OUMMETOXN TNV
TerdpTtn 14 Anpidiou 2010 pe To akdAouBo npdypauua:

14.00 - 14.30 TMpooéAeuon - MapalaBn YAikou
14.30 - 14.45 XalpeTIOWOI

14.45 - 15.30 Xpnortog Toatoavigog, MNpdedpog E.E.E.E.T.
M. «[epigyopeva Kar A&loAdynon
FeWTEXVIKOV MEAETWOV>»

15.30 - 16.15 MixdAng KaBBaddag, Av. Kabnyntig E.M.M.
«Zx€d1a0UOC avTioTnpiEswv ue Tov EC7»

16.15 - 17.00 Tewpylog MnoukouBaAiag, Kadnyntng E.M.M.
«AVTIOEIOUIKOG >X€d1a0U0G TOIXWV
avtioTnpi&ng — EC8»

17.00 - 17.30 ZepBoyiavvng XapaAapnog, MoA. Mnxavikog
«[Mapouoiaon Epywv avtioTnpiéng»

17.30 - 18:00 Ndokog NikoAaog, Ap. ToA. Mnxavikog,
KwvoTavTakog AnuATpng, MSc ToA.
Mnxavikog «EQapuoye;  ayKUPpWUEVWV
ToixwWV  avrioTnpiEng  kar  onAIgUEvou
£0dpouc»

18.00 - 18.30 EpwTtnoeig - Zulntnon

ABrva 16 AnpiAiou 2010

AeATio TUNou 2.M.M.E.yia die§aymyn nHepidag oTnv
AOnva He Ogpa

«Zxed1aopog AvTioTnpi§ewv Oewpia — MéBodol —
Mapadeiypara Eqpappoyng»

Me peyaAn emiTuxia npayupatonomn®nke Huepida nou
dlopyavwoe o ZUAAoyog MoAimik®v Mnxavikov EAAadag
(Z.M.M.E.) pe B€pa: « Ixediaopog AvtioTnpiEswv Oswpia —
MéBodol - Mapadeiypata E@appoync» Tnv Tetaptn 14
Anpihiou 2010 oTo Zevodoxeio «TiTavia». ZTnv nuepida
napeupébnaoav nepinou 200 cuvadeAol.

And To AloiknTikd ZupBoUAlo Tou .M.M.E. napdvTeg ATav o
MNpdedpoc Zuyoupng Nikog, n B’ AvTinpoedpog KmoTa

KaAAn, o Tapiag KapAauTng ApioTeidng kal ol cUpBouAol
Mnapddakng BaciAng, Kor{apnaocdakng Mavvng kai Mn-
Ang Nikog.

Tig epyaocieg TNG nuepidag avol&e e XalpeTIoPo o Mpoedpog
Tou 3.M.M.E. Zuyoupng Nikog o onoiog avagepdnke aTnv
coBapoTnTa We Tnv onoia Ba npénel va avTigeTwnifovTal ol
BaBiég ekoKAEG Kal o1 avTioTnPIgelg KaBwG Kal TNV avaykn
yia avapadpuion Tou poAou Tou FewTEXVIKOU
MnxavikoU. Tovioe eniong 0TI dedOUEVNG TNG EQAPHOYNG TWV
Eupwkwdikwv o Z.M.M.E. avantuoosl npoypauua
€MNINOPPWONG Kal KATapTtiong os 6An Tnv EAAGda navw oe
B€uaTa Tou ENAyyEANATOC TOU NOAITIKOU Pnxavikou.

KUplol OMIANTEG oOTNV nuepida nATaAv ol  ouvdadeAgol.:
XpRoTtog Toaroavipog, Npoedpog E.E.E.E.I'.M. 0 onoiog
napouciace Ta OTOIXEid Ta onoia Ba Mpenel va MepIEXOvVTAl
O£ MIO YEWTEXVIKA HEAETN KABWC Kal Tponoug agloAoynong
autwv, Tovifovtag OTI pOvVo €vag TMOAITIKOG Mnxavikdg -
FewTexVIKOG €ival og B¢éon va kavel owoTth a&loAoynon
autTwv TWV oToixeiwv. O MixaAng KaBpadag, Av.
KaényntAg E.M.M., o onoio¢ aveéntu€e Tov 0XedlAoud
avTioTnpi&ewv pe Tov EC7, o Newpylog MnoukouBdaAag,
KaényntAg E.M.I., o0 onoio¢ avagepbnke aTov
AVTIOEIONIKO ZXEDIAONO TOIXWV avTIOTAPIENG HE XPROTN TOU
EC8, o ouv. XapaAapnog ZepBoyiavvng, MoAITikOG
Mnxavikég, o onoiog €kave napouciaon  €pywv
avTioTAPIENG, kKal TéAog ol ouv. NikOAaog Naokog Ap.
MoA. Mnxavikog & AnpnTpnG Kwvortavrakog MSc MoA.
Mnxavikog, o1 onoiol avagepbnkav OTIC £PAPHUOYEG
AYKUPWHEVWV ToiXwV avTioTRpIENG & onAiopevou 3APOUG.

META TIG NApouaiacelig, akoAouBnoe avoixTrn ouliTnon Twv
OMIANT@OV ME TOUG MAPEUPIOKOHUEVOUG OMou  €yivav
napeuBaceig  kar  oxOAla ndvw OTO  KEIPEVO  Mou
NapousIAoTNKE.

Ta NpakTika Tng nuepidag diavepndnkav e CD kal AOyw Tou
Meyalou oykou Toug diatiBevTal oTa ypageia Tou ZMME

(C- 4R -0)
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EAAHNIKO TMHMA ANTIZEIZMIKHZ MHXANIKHZ
A1aA£geig Nicolas SITAR & MNwpyou FKAZETA

Tnv Tpitn 20 Anpihiou 2010 npaypaTtonoinénke ornv
AiBouca EkdnAwoewv Tng Mputaveiag EMMN J1dAeEn Tou
Nicolas Sitar, kabnynt) oto U.C. Berkeley kai EmiokénTn
KaénynTr oto EMM pe TiTAO : «O Zeiopog My, 8.8 Tng XIAAG :
Seiopoloyikn, FewTeXVIKR, AOMOOTATIKR Avayvwpion».

AkoAoUBnoe napouciaon an’ Tov Kalnyntr . Mkaléta pe
0épa : «MoloTIkEG SZuykpioelg Twv MNpdoeaTtwy Zeiopwy : I-
Tahiag (L" Aquila), Aitng, XIAng».

Tig d1aAéEeig napakoAoUBnoe noAunAnBEG akpoaTrnplo, Mou
OUMMETEOXE EVEPYA OTNV gnakoAouBroaca oulnTnan.
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NMPOZEXEIZ>
FEQTEXNIKEz
EKAHAQZEIZ

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

CPT’10 2™ International Symposium on Cone Penetration
Testing, May 9 - 11, 2010, Huntington Beach, California,
USA.

The Seventeenth South Asian Geotechnical Conference,
Taipei, Taiwan, May 10 - 13, 2010, www.17seagc.tw

ITA - AITES 1010 World Tunnel Congress and 36" General
Assembly “TUNNEL VISION TOWARDS 2020”, Vancouver,
Canada, May 14 - 20, 2010, www.wtc2010.0rg

12° AigBveg Zuvedpio TG EAANVIKNAG MewAoyikng ETaipeiag,
MNarpa, 19 - 22 Maiou 2010, www.synedra.gr
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SYMPOSIUM

New Techniques for Design and Construction in Soft Clays

Brazil, 22 and 23 May 2010

www.geotec.coppe.ufrj.br/ssc2009/index.html

A number of techniques are presently available for site
investigation, design and construction in soft clays. The
range of the different techniques is quite wide and varies
from country to country. This symposium is aimed to be a
forum to discuss these techniques. With this purpose,
specialists from different countries have been invited to
present their experiences.

MAIN TOPICS

e Deep mixing

e Granular piles

¢ Investigation techniques

e Light weight fill

e Monitoring and performance

e Numerical and physical modeling
e Piled embankment

¢ Soil Improvement techniques

* Soil-pile interaction

e Harbours and nearshore facilities

CONTACT

Mario Vicente Riccio Filho - ssc2010@coc.ufrj.br
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78th ICOLD Annual Meeting & International Symposium
“DAMS AND SUSTAINABLE WATER RESOURCES DEVELOP-
MENT”, 23 - 26 May 2010, Hanoi, Vietnam,
www.vncold.vn/icold2010

IX International Conference on Geosynthetics, Guaruja,
Brazil, 23 - 27 May 2010 - www.igsbrasil.org.br/icg2010

Fifth International Conference on Recent Advances in Geo-
technical Earthquake Engineering and Soil Dynamics and
Symposium in Honor of Professor I. M. Idriss, May 24 - 29,
2010, San Diego, California, USA, 5geoegconf2010.mst.edu

11" International Conference “Geotechnical Challenges in
Urban Regeneration”, 26™ - 28™ May 2010, ExCel London,
www.geotechnicalconference.com/page.cfm/Link=20

Tenerife 2010 Cities on Volcanos, 3rd International Work-
shop on Rock Mechanics and Geo-engineering in Volcanic
Environments, Canary Islands, 30th of May and 1st of June
2010, www.citiesonvolcanoes6.com

BRATISLAVA 2010 14™ Danube-European Conference on
Geotechnical Engineering, Bratislava, Slovakia, 2™ - 4"

June 2010, www.decge2010.sk

NUMGE 2010 7th European Conference on Numerical Meth-
ods in Geotechnical Engineering June 2 - 4, 2010, Trond-
heim, Norway, www.ivt.ntnu.no/numge2010

2010 MOSCOW - International Geotechnical Conference
GEOTECHNICAL CHALLENGES IN MEGACITIES, 7 - 10 June
2010, Moscow, Russia www.GeoMo0s2010.ru

2nd ISRM technical and cultural field trip to Switzerland, 13
- 14 June 2010, ISRM website: www.isrm.net

International Conference Underground Construction Prague
2010 Transport and City Tunnels, 14 - 16 June 2010,
Prague, Czech Republic, www.ita-aites.cz

Rock Mechanics in Civil and Environmental Engineering,
European Rock Mechanics Symposium (EUROCK 2010)
ISRM Regional Symposium on Rock Mechanics, Lausane,
Switzerland, 15 - 18 June 2010, Imr.epfl.ch

7th International Conference on Physical Modelling in
Geotechnics, Zurich, Switzerland, 28 June - 1 July 2010,
www.icpomg2010.ch

(C- 4R -0)

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

The themes of the conference are focusing on geotechnics
and geosynthetics for slope such as:

Engineering Geology

Landslide

Information Technology for Landslide Management
Rainfall-Induced Slope Failure

Slope Stability and Stabilization Methods

Slope Safety and Management

Slope Design and Construction

Instrumentation and Technology

Numerical Analysis and Modeling

Geosynthetics for Slope Stability and Remediation
Erosion Control for Slope

Other Infrastructures Related to + Slope
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ER2010 Earth Retention Conference 3, August 1 - 4 2010,
Bellevue, Washington, USA,
content.asce.org/conferences/er2010

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

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

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

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

Geologically Active 11th IAEG Congress, 5 - 10 September
2010, Auckland, New Zealand, www.iaeg2010.com

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

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

Workshop of the
ISSMGE TC40 (Forensic Geotechnical Engineering)
Failures, Disputes, Causes and Solutions in Geotechnics
24-25 September 2010, Budapest, Hungary
http://issmge-tc40-hungary.net/main.php

Forensic Geotechnical Engineering is a relatively new
discipline. It involves detailed identification of the type of
distress a structure has undergone, determination of the
cause of distress by studying the history of the built
structure from design stage to distress stage and finally
pinpointing the causes of distress. The usual "standard"
methods of the evaluation of subsoil behavior, the analysis
and design provided through these methods are not
adequate for this "back analysis". This workshop is intended
to bring together experts who have analyzed various types
of case histories to discuss and develop guidelines for
practice.

The TC 40 Committee in cooperation with the Hungarian
ISSMGE National Committee and the Hungarian Chamber of
Engineers is pleased to invite you to Budapest, the
wonderful Capital city of Hungary for the International
Workshop (ISSMGE TC40 Hungary 2010), which is to be
held at the Budapest University of Technology and
Economics from 24th to 25th September, 2010.

Topics:

e Failures, Disputes, Causes and Solutions in Geotechnics

e Systemic Failure in Civil Engineering - its Causes and
Avoidance

Geotechnical Education - Presentations of Case Histories

Slope Failures on Flood Protection Dikes

Participants of the workshop will have the opportunity to
discuss and comment on the presentations. The workshop
consists of two days:

1.Invited lectures
2.Discussion and workshop

Information on regarding the Scientific Programme
Mr. Jézsef Mecsi
E-mail: jmecsi@hotmail.com

Information on regarding the Registration, Accommodation
and Social Programme

Tensi Aviation Kft.

Ms. Edit Hartung, Ms. Agnes Farago

7621 Pécs, Teréz u. 17.

Tel.: +36 72 510 498, 513 983

Fax: +36 72 510-497

E-mail: afarago@tensipecs.hu, hartung.edit@tensipecs.hu
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TUNNELLING

Encls'ry

Tunnels & Tunnelling 2010 Conference
28 September 2010, London, United Kingdom
conference@tunnelsonline.info

Tunnels and Tunnelling International and the British
Tunnelling Society are proud to announce their second
jointly organised conference, following the overwhelming
success of last years event.

This one-day event will feature presentations from both the
UK, and the international tunnelling communities with an
unbridled focus on ‘technical’ content.

After years of attending such events, and in a time when
picking the right conference for you is vital, we know we
can provide content that a tunnelling attendee will actually
want from a day’s lectures. We will be avoiding the less
specific ‘brochure’ type programmes and marketing style
presentations, focussing instead on topics that will benefit
you as an engineer.

We will also be encouraging open and frank discussion
between presenters and delegates on subjects close to the
heart of the tunnelling industry.

Jon Young
Editor, Tunnels and Tunnnelling
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IT International Congress on Dam Maintenance and Reha-
bilitation, 28th-30th September 2010, Zaragoza, Spain
www.damrehabilitationcongress2010.com
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6° NaveAAnvio ZuvEdpio FEMTEXVIKAG
kal FewnepiBaAlovTiknG MnXavikng
29 ZentepBpiou — 1 OkTwPpiou 2010, BoAog
http: ortal.tee.gr/portal/page/portal/INTER REL
ATIONS/INT REL P/SYNEDRIA EKDHLWSEIS/2010
/6thGeotechnic

To Texvikd6 EmpeAnmnpio EAANGdag kai n  EAAnvikn
EnioTtnuovikn Etaipsia Eda@opnxaviknGg kal TFEWTEXVIKAG
Mnxavikng opyavwvouv To 60 [aveAAnvio Suvedplo
FewTeXVIKNG Kal FewnepiBaAAovTikAG Mnxavikig.

STOXOG TOoUu Suvedpiou gival va kartaypawn TIC Npoodoug TNG
YEWTEXVIKNG KAl  YEWNEPIBAANOVTIKAG MWNXAVIKAG OTNnVv
EAAGSa Tou 21°%° aiwva Kupiwg Onwg avTikaTonTpilovTal ota
ONUAVTIKG YEWTEXVIKA €pya MOU £XOUV HEAETNOR Kal
KaTtaokeuaoBn ) kataocksualovTal, ONweG €MionNG Kal o AAAa
£€pya (01dnNpodpouika, 0dika, AIJEVIKG, UDPAUAIKA, KTIplakd,
nePIBAANOVTIKA) PE ONPAVTIKO YEWTEXVIKO QVTIKEIUEVO.

Enidiw&n eival ol epyaciec Tou Zuvedpiou va avadeiouv
npwTdTUNA  OTOIXEIA OUMPBOAAG TNG  YEWTEXVIKAG  Kal
YEWNEPIBAANOVTIKAG HNXavikAnG aAAd kal va npoBdalouv
BewpPNTIKEG Kal MEIPANATIKEG EPEUVEG O €daQIKa, Bpaxmdn
Kal nuIBpaxwdn UAikd nou Bpnkav n unopolv va Bpouv
€papyoyn aTnv npagn.

Xpovog kai Tonog dieEaywyng

To 60 MaveAAnvio Zuvedpio Ba dieEaxBr oto BoAo amod 29
ZenTepBpiou €wg 1 OkTwBpiou Tou 2010 OTO OUVEDPIAKO
KEVTPO «PALAIA- MoAuxwpog ToaAandarta».

OfpaTa Tou Suvedpiou

O1 epyacieg Tou Zuvedpiou Ba apBpwBolv yUpw and TPeIg
BaagikoUg kUkAoug BepdTwy. O €vag kUkAog Ba nepiAapBavn
0£uaTa Bewpiag, £€peuvag kal NeipdpaTtog, w¢ npog Tn ou-
HNEPIPOPA TWV YEWUAIKWV, €3aIK®WV, NHIBpaxwdwv Kai
Bpaxwdwv (cupnepIPopd YEWUAIK®V, EPEUVEG UNaibpou Kal
epyaoTnpiou, €3aPOdUVAMIKN, YEWTEXVIKI OEIOHIKN PNXavi-
KA, €3agog kal nepiBaiiov). O deUTepog KUKAOC Ba nepi-
Aappavn B¢épata nou agopolv BewpnTikA 1 NMPAKTIKA OTA
YEWTEXVIKG €pya, dnAadn €pya TNG anokAEIOTIKAG N KUpIag
appodIOTNTAG TOU YEWTEXVIKOU UNnXavikoU Onwg npavr, ka-
TOMOBAOEIG, PBEATIWOEIG, €VIOXUTEIC, EIDIKEC YEWTEXVIKEG
KATAOKEUEG. TEAOG O TPITOG KUKAOG Ba nepiAapBavn yewTe-
XVIKG 6€éuata nou agopolv BewpnTIKA ) MPAKTIKA O £pya
oTa onoia ouPBAAAOUV NEPICOOTEPEG EIDIKOTNTEG HNXAVIKOV
onw¢ BepeAinoeIg, BabIEC ekOKAQEG Kal avTioTnpielg, on-
payyeg kal unoyeia €pya, odooTpwuaTa, enxwuarta, epay-
pata, AigvodeEapeveg, nepiBallovTika €pya, HIKPOLWVIKEC.
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Eniong 6a €EetacBolv yewTexVvika npoBAnuaTta tng Mayvn-
oiag. Mo ouykekpipéva, Ta ni PEPoUC BEUaTa Tou oUvedpi-
ou Ba eival Ta akoAouba:

BaBeiec Ekokapeg - AvTioTnpiEeig
Babeiég - Enipavelakeég BePENIWTEIG
BeATiwoeig Edapwv

Bpaxounxavikn

rewnepiBaAlovTikd Ospara

rewTtexvika MpoBAfuara Mayvnaoiag
Edapoduvapikr - AAAnAenidpaon
Eda@oduvapikn - Id10TNTEC
Edapoduvapikn - ZeIoPIKOTNTA
EvioxUosIg - MewouvOeTIKG

Enixwpata (donAa kai onAlopeva)
OtgpeAinon Frepupwv

KaToAigBnoeig

MoAimiaTikn KAnpovouid kal FewTeXVIKa
Mpavn

Znpayyeg

Supnepipopd Edapuv

Supnepigpopa Edapwv - 'Epeuva Ynaibpou kal
EpyaoTnpiou

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

11™ International Symposium on Concrete Roads, Seville
(Spain) 13th - 15th October 2010,
www.2010pavimentosdehormigon.org
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TAILINGS AND MINE WASTE '10
October 17-20, 2010, Vail, Colorado
www.tailingsandminewaste.org

OBJECTIVES

The Conference objective is to provide a forum for
presenting the state-of-the-art with respect to mill tailings
and mine waste, and to discuss current and future issues
facing the mining and environmental communities.

BACKGROUND

Tailings and Mine Waste '10 is the next of a series of sym-
posia on mill tailings management started at Colorado State
University in 1978. The primary purpose of the Conference
is to provide a forum for members of the mining commu-
nity, engineers and scientists serving the mining industry,
regulatory groups, and other interest groups concerned
with environmental issues related to tailings and mine
waste management. Issues of environmental science and
engineering, geochemistry, geotechnics, hydrogeology,
milling, mining, mining engineering, tailings management,
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and other topics related to tailings and mine waste will be
covered in focused sessions.

WHO SHOULD ATTEND

Mine and mill managers, engineers involved with tailings
management and reclamation, geotechnologists,
geoenvironmentalists, regulatory personnel, consulting
engineers, researchers, and other interested groups have
found the Tailings and Mine Waste Conference to be an
exciting place to present ideas, learn of new developments,
make contacts in their professional fields, and discuss
problems of mutual interest.

SCOPE OF CONFERENCE

The program will include sessions by practitioners and
recognized experts on the general themes of the
Conference. The Conference also will include exhibits of
equipment and instrumentation and short courses. The
following general topics on new developments, case
histories, and current methods of analysis, design, and
construction or remediation are the focus for presentations.

Mill Tailings

. Material physical properties

. Geochemical characteristics

. Paste and filtered applications

. Co-disposal and co-mingling

. Mine backfill applications

. Long-term consolidation

. Cover placement and settlement

. Liguefaction, seismic stability, and deformation
. Tailings transport and discharge

Waste Rock, Ore, and Other Mined Materials

. Heap leach operations

. Waste rock facilities

. Soil cleanup and site remediation

. Acid generation and metals mobility
. Groundwater remediation

. Abandoned mine reclamation

Containment Systems

. Geosynthetic liners

. Clay and composite liner systems

. Leak detection and leachate collection systems
. Groundwater protection

. Water management and water balance

Permitting Issues

. State and local regulations

. EPA regulation changes

. BLM and USFS guidelines and requirements
. International standards and guidelines

. Local community negotiation and approvals
. Sustainable development issues

. Public interaction and project scheduling

Current Issues

. Site selection and characterization

. Revegetation establishment and monitoring

. Ecological and human health risk assessment

. Physical and chemical monitoring of performance
. Wetland protection and establishment

Specific Issues

. Oil sands processing and tailings facilities

. Uranium mining and milling and in-situ recovery
. Coal mining issues and mine waste management
. Energy facilities ash disposal

For more information contact

Linda Hinshaw,

Department of Civil and Environmental Engineering,
Colorado State University,

1372 Campus Delivery, Fort Collins, CO 80523-1372 USA.
Telephone: (970) 491-5049 Fax: (970) 491-7727

Email: Linda.Hinshaw@colostate.edu

Web Site: www.tailingsandminewaste.org
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Sir Alan Muir Wood Symposium
21 October 2010, London, United Kingdom
www.britishtunnelling.org.uk/meetings-2010.php

Sir Alan Muir Wood, who died in 2009, was one of the most
eminent Civil Engineers in recent times. He was a Fellow of
the Royal Society, a Fellow of the Royal Academy of
Engineering and a Past President of the Institution of Civil
Engineers. He was a founder member of the British
Tunnelling Society and the International Tunnelling
Association.

The British Tunnelling Society is holding a Symposium in his
memory. The themes under discussion will be centred on
Tunnelling, Coastal and Geotechnical Engineering with
contributions on recent case histories of tunnelling and
geotechnical interest, tunnel design, research advances in
geotechnical engineering and the modelling of catastrophic
coastal flooding.
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ARMS - 6 ISRM International Symposium 2010 and 6%
Asian Rock Mechanics Symposium "“Advances in Rock
Engineering”, New Delhi, India, 23 - 27 October 2010,
www.cbip.org, www.arms2010.org

2nd International Conference on Geotechnical Engineering -
ICGE 2010 Innovative Geotechnical Engineering, 25 - 27
October 2010, Hammamet, Tunisia,
www.enit.rnu.tn/fr/manifestations/icge2010/index.html

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

3. = 6. November 2010, ICM Minchen

www.baugrundtagung.com

GruBwort des Vorsitzenden der DGGT

Sehr geehrte Damen und Herren,
liebe Kolleginnen und Kollegen,

im Namen der Deutschen Gesellschaft flir Geotechnik lade
ich Sie herzlich nach Miinchen zur 31. Baugrundtagung
mit  Fachausstellung Geotechnik ein - der
Jubildaumstagung 60 Jahre DGGT. Diese Tagung, mit der
wir unser Jubildum begehen, findet vom 3. - 6. November
2010 statt.

Sechs Jahrzehnte DGGT, 31 Baugrundtagungen sowie 50
Tagungen und Symposien der Fachsektionen sind
zusammen mit einer Vielzahl von Empfehlungen,
Merkblattern und Entwiirfen aller Grundbaunormen des DIN
eine erfolgreiche Bilanz. Den Vortragenden der Tagungen
und allen an der Erstellung der Empfehlungen, Merkblatter
und Normen Beteiligten sei an dieser Stelle herzlich fir ihr
ehrenamtliches Engagement gedankt. Unser Dank gilt auch
allen Mitgliedern und Foérderern fir die Unterstlitzung der
Arbeit unserer Gesellschaft.

Die Baugrundtagung ist der alle zwei Jahre wiederkehrende
Hohepunkt im Leben der DGGT. Sie zeichnet sich durch ein
attraktives und wissenschaftlich hochrangiges
Vortragsprogramm und eine interessante Fachausstellung
aus. Die Themenschwerpunkte unserer Jubildaumstagung
lauten:

e Verkehrswegebau
® Spezialtiefbau

e Bodenmechanik und numerische Methoden in der
Geotechnik

e Ingenieurgeologie

e Geothermie

e Internationale Projekte

e Forschung, Entwicklung und Innovationen

e Nachhaltigkeit:  Klimafolgen, neue Energien und
Energieeffizienz

Wir werden auch weiterhin den Nachwuchs fordern und die
entstandene Tradition des ,Forum fir junge Geotechnik-
Ingenieure® fortfiilhren. Hier bekommen junge promovierte
und diplomierte Geotechnik-Ingenieure die Gelegenheit,
ihre Forschungsergebnisse aus Wissenschaft und Praxis vor
Fachpublikum zu prasentieren. Sie sind herzlich eingeladen,
kostenlos an dieser Spezialsitzung teilzunehmen.

Des Weiteren werden mit dem Carl-Rappert-Grundbaupreis
drei besonders qualifizierte junge Nachwuchskréfte fir ihre
wissenschaftlichen Leistungen ausgezeichnet.

Bitte besuchen Sie auch die begleitende Fachausstellung.
An dieser Stelle darf ich mich ganz herzlich bei allen
ausstellenden Unternehmen bedanken. Nur durch Ihre
Unterstltzung ist es uns mdéglich, unsere Baugrundtagung
in diesem Rahmen durchzufihren.

Gelegenheiten zum Erfahrungs- und Gedankenaustausch
und zum Knipfen von persénlichen und geschéftlichen Kon-
takten in entspannter Atmosphare bieten der Festabend
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sowie die im Anschluss an die Tagung stattfindenden Ex-
kursionen.

Die Raumlichkeiten des Internationalen Congress Centers
bieten fiir unsere Jubldumstagung beste Voraussetzungen
und einen idealen Standort. In Minchen vereinigt sich in
gelungener Weise die Professionalitat einer Wirtschafts- und
Forschungsmetropole mit Kultur und Gastlichkeit und die
zahlreichen Sehenswirdigkeiten und kulturellen
Einrichtungen genieBen internationales Renommee.

Umgeben von der spriihenden Lebendigkeit der bayerischen
Metropole, erwarten wir Sie zu einer interessanten,
attraktiven und rundum genussvollen Baugrundtagung.

Mit herzlichen GriiBen
Ihr

Prof. Dr.-Ing. Manfred NuBbaumer
Vorsitzender der DGGT

Kontakte

Deutsche Gesellschaft fir Geotechnik e.V.
GutenbergstraBe 43

45128 Essen

Tel.: +49 (0)201 78 27 23

E-Mail: service@dggt.de
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SECED YOUNG ENGINEERS CONFERENCE
4 November 2010, University College of London

www.cege.ucl.ac.uk/events/yec

The 2010 SECED Young Engineers Conference aims to bring
together young engineers from both industry and
universities to meet and interchange ideas related to the
study and practice of earthquake engineering and civil
engineering dynamics. The conference will focus on:

® Structural dynamics (experimental, numerical, practical)

= Geotechnical earthquake engineering (experimental,
numerical, practical)

= Seismology and risk assessment

= Seismic retrofit

A number of world leading academics and practitioners will
be presenting key-note lectures associated with each of
these areas.

Confirmed speakers include: Prof. Ahmed Elghazouli (Civil
and Environmental Engineering, Imperial College London),
Dr Stavroula Kontoe (Civil and Environmental Engineering,
Imperial College London) and Rob Smith (Arup).

Prizes and Sponsorship

£100 and £50 prizes will be given to the two best papers
presented at the Conference. (To qualify for prizes, the lead




author and presenter must have been under 35 years old
by 1st January 2010). We are looking for sponsorship for
the event. If you are interested in sponsoring the event
please visit for information on sponsorship packages:
http://www.cege.ucl.ac.uk/events/yec/sponsorship

Call For Abstracts
Deadline for receiving abstracts: Friday 14th May 2010

Abstracts should be limited to a maximum of 500 words
and should include contact details of the corresponding
author and affiliation of co-authors.

Send your abstracts by email tothe following email
address: secedyec@cege.ucl.ac.uk

Contact
Please contact Ms. Bhupinder Sehra for any enquiries

Email: secedyec@cege.ucl.ac.uk
Tel: +44(0)20 7679 4428
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ICSE-5 5™ International Conference on Scour and Erosion,
7 - 10 November 2010, San Francisco, USA, www.icse-
5.org

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

ICSE-5 5™ International Conference on Scour and Erosion,
8 - 10 November 2010, San Fransisco, USA, www.icse-
5.org

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

India www.6iceg.org

(C- 4R -0)
The 8ih International Conlerence on
GEOTECHNICALAND

TRANSPORTATION
ENGINEERING
GEOTROPIKA 2010

“Sustainability in Geotechnical and Transportation
Engineering"”.
1-3 December 2000 | Sutera Harbour, Sabah, Malaysia

1-3 December 2010, Sutera Barbour, Sabah, Malaysia
seminar.spaceutm.edu.m eotropika2010

The challenges of geotechnical and transportation engineers
in today’s world are complex, daunting and often extremely
demanding. Notwithstanding, engineers have to balance
innovation with sustainability because the consequences of
unsustainable development and their attendant
environmental impact are far too serious. Therefore, the
organising committee of ‘Geotropika 2010’ has chosen an
appropriate, appealing and relevant theme that draws
attention to sustainability in today’s world for a better
tomorrow.

The conference theme is “Sustainability in Geotechnical and
Transportation Engineering”. As we continue to consume
the earth crust exponentially and deplete its natural re-

sources dangerously in our quest for qualitative life, there is
an urgent need to pause and take inventory of the envi-
ronmental impact of our actions. In urban areas, qualitative
has given way to quantitative life as we attempt to meet
increasing transportation demand and their attendant envi-
ronmental problems. The problems of emission of green-
house gases which contribute to climate change, air, water
and noise pollutions are real; their damaging effects must
be mitigated.

At GEOTROPIKA 2010 we shall be discussing issues on
sustainability in geotechnical and transportation
engineering. It is a portal for all professionals, practising
engineers, researchers, and students to access myriad of
innovations and exchange ideas on ground breaking
research outcomes. It is supported by Public Works
Department, Malaysia, Construction Industry Development
Board, Malaysia and the Institution of Engineers Malaysia
(IEM). It follows a long tradition of robust conference
organisations, precision planning and successful
implementation.

Secretariat GEOTROPIKA 2010

School of Professional and Continuing Education
(UTMSPACE)

Universiti Teknologi Malaysia

No. 40-50, Jalan Kebudayaan 1

Taman Universiti

81300 Skudai

Johor

Malaysia

Email : geotropika2010@spaceutm.edu.my
geotropika2010@gmail.com
Tel : 07 - 521 8170/8159
: 07 - 521 1355
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VIl SOUTH AMERICAN ROCK MECHANICS CONGRESS

VII Congresso Suramericano de Mecanica de Rocas -
ISRM South American Regional Symposium 2010
2 - 4 December 2010, Lima, Peru

Following the success achieved in the Seminar on Geo-
engineering Applied to Mining and Construction, which was
held in Lima, Peru, in February 2010, the Peruvian Society
of Geo-engineering is pleased to announce that is currently
organizing the 7th South American Congress on Rock Me-
chanics, which will take place in Lima, Peru, from December
2 to 4, 2010 and will be co-sponsored by the International
Society for Rock Mechanics (ISRM) and the Peruvian Insti-
tute of Mining Engineers (IIMP).

The aim of this forthcoming congress is to offer a space
where the world's most respected experts in the field of
rock mechanics can share their experiences with their
South American colleagues and discuss with them the most
recent advances in this important discipline of engineering.

Most South American countries share the challenge of hav-
ing to design and build a variety of complex engineering
works (roads, tunnels and hydro-power stations) within the
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Andes, as well as mining the vast mineral resources hosted
by this important mountain range, which means that civil
and mining engineers working in this part of the world have
been able to accumulate a rich and valuable technical ex-
perience in surface and underground engineering in rugged
and difficult rock environments.

Call for technical papers has already been launched, the
deadline for submission of abstracts having been set at May
30, 2010. If you are interested in participating in the Con-
gress and/or in submitting a technical paper, you are kindly
invited to contact the Organizing Committee at
eventos@iimp.org.

TOPICS
e Geotechnical data collection and research.

e Geotechnical design for Underground mining, Open Pit,
Tunnels, Caves and Foundations.

e Performance during Operation and Monitoring

Carlos G. Soldi
President of the Organising Committee

Contact Person: Antonio Samaniego

Address: Grimaldo del Solar 875, Lima 18, PERU
Telephone: +511-2414077, Fax: +511-4465892
E-mail: asamaniego@svs.com.pe
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Italian Geotechnical Journal - Special Issue on Seismic
geotechnical design and retrofitting, agiroma.rig@iol.it
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ISSMGE TC40
Forensic Geotechnical Engineering
An International Symposium
on
FORENSIC GEOTECHNICS OF
VIBRATORY AND NATURAL HAZARDS
December 14-15, 2010, Mumbai, India

Forensic Geotechnical Engineering involves detailed
identification of type of distress a structure is subjected to,
determine the cause of distress by studying the history of
the built structure from design stage to distress stage and
finally pinpoint the causes of distress/failure.

Committee (TC-40) on Forensic Geotechnical Engineering
(FGE), a body of International Society for Soil Mechanics
and Geotechnical Engineering (ISSMGE), the Indian Geo-
technical Society (IGS) New Delhi and Indian Institute of
Technology (IIT), Bombay are pleased to invite you to the
International Symposium on Forensic Geotechnics of Vibra-
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tory and Natural Hazards, to be held in Mumbai on 14-15
December 2010. This symposium aims at providing interac-
tive platform for the experts, engineers and professionals
working in the area of Geotechnical engineering from dif-
ferent parts of the world to discuss the role of Forensic
Geotechnical Engineering in fostering new knowledge from
unforeseen or unanticipated events.

Failure of geotechnical structures due to earthquakes,
tsunamis and hurricanes lead to significant damages to
population and structures. Difficulties involved in
reconstruction have always been a challenge to the
geotechnical fraternity. Failure analysis as per forensic
principles of collapse of structures such as bridges, dams,
pavements and other infrastructure facilities contributes to
better understanding of the effect of these phenomena. It
helps in improving analysis procedures, and develop
guidelines for design of disaster resistant structures.
Similarly, understanding the effect of vibratory loading due
to machinery and / or construction operations on the
performance of structures in the context of geotechnical
failure is another variant that poses significant challenges.
These aspects need to be examined using Forensic
Geotechnical Engineering principles. The normally adopted
standard procedures of testing, analysis, design and
construction that are used in Design Engineering are not
adequate for the Forensic Analysis in majority of cases. It
helps in identifying what went wrong when, why and by
whom. In addition, risk, vulnerability and legal issues are
also examined.

Conference Themes

e Assessment of the nature and magnitude of disturbing
forces.

e Survey and characterization of distress.

e Design and perform suitable laboratory and/or situ tests
to evaluate appropriate geotechnical parameters/chara-
cteristics for the prediction of actual/observed behaviour
of geotechnical structure.

e Back analysis: Selection of theoretical model and
methods of analyses.

e Monitoring and Instrumentation
e Risk and Vulnerability Assessment.

All correspondence relating to the symposium shall be sent
to Prof. G L Sivakumar Babu

Organizing Secretary

Department of Civil Engineering

Indian Institute of Science, Bangalore — 560 012

Email: gls@civil.iisc.ernet.in

Phone: 080 2293 3124/ 2360, Fax: 080 2360 0404.

http://www.geoengineer.org/events/FGEBrochure2010.pdf

(C- 4R -0)

5™ International Conference on Earthquake Geotechnical
Engineering, Santiago, Chile, 17 - 20 January 2011,

www.5icege.cl

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

Geo-Frontiers 2011 - Advances in  Geotechnical
Engineering, 13-16  March, Dallas, Texas, USA,
www.geofrontiersil.com
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International Conference on Vulnerability and Risk
Analysis and Management (ICVRAM) and
ISUMA 2011 Fifth International Symposium on
Uncertainty Modeling and Analysis
April 11-13, 2011 in Hyattsville, Maryland, USA
www.asce.org/instfound/cdrm/icvram

In recent years, significant advances have been made in
the areas of risk, vulnerability and uncertainty modeling,
analysis and management. The objective of the ICVRAM
2011 is to provide a forum for experts and decision makers
involved in vulnerability and risk analysis and management
to share information on current and emerging hazards and
research results affecting the built environment. ISUMA
2011 will complement ICVRAM 2011 by providing in-depth
coverage on uncertainty modeling and analysis that would
offer opportunities for cross-pollination. As we make
advancements in technology, exploit resources, and step
into new realms of human endeavors, we are exposed to
new hazards. The novelty of the situation with its attendant
uncertainties can pose a challenging situation for experts
and also decision makers charged with providing technical
assistance and policy recommendations. This conference
and subsequent publications will help transition intellectual
discussions into robust frameworks for handling emerging
vulnerabilities and risks, and provide the leadership and
initiative required to respond to national and international
disasters.

Conference Topics:

Enterprise-related risks

Genetic and evolutionary algorithms

Global risk issues

Ignorance and knowledge analysis

Insurance, risk transfer and management
Integrative risk management

Natural and human-caused hazards

Performance analysis and measurement
Uncertainty modeling and analysis

Risk analysis of interdependent systems
Risk-to-benefit and benefit-to-cost analysis

Rough sets, fuzzy sets, and approximate reasoning
Security risk analysis

Soft computing and the generalized theory of uncertainty
Uncertainty modeling and analysis

One of the ICVRAM technical sessions will be dedicated to
Ground Engineering Risk Assessment and Management.
With margins in the construction industry at historic lows,
and with costs of failing to accurately predict ground
conditions becoming increasingly high, the importance of
proper assessment and management of the variety of
ground-related risks is paramount.

Papers to be presented at this session will address ground
engineering risk assessment, the management of risk,
reliability and related issues - from research to case
studies. Topics to be covered include but are not limited to
landslides and man-made slope instability, mining and
tunneling, expansive and collapsible soils, sinkholes, soil-
structure interaction, seismic geotechnical engineering and
forensic geotechnical engineering.
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The session on “Ground Engineering: Risk Assessment and
Management” (Session ID #4) is under the general topic
“Natural and Human-Caused Hazards".

For additional information, you may contact:
e Mihail Popescu at popescu@pbworld.com
e Phoon Kok Kwang at cvepkk@nus.edu.sg
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GEDMAR2011 Geotechnical and Highway Engineering -
Practical Applications - Challenges and Opportunities at the
Future 3™ International Conference on Geotechnical
Engineering for Disaster Mitigation and Rehabilitation 2011
combined with  5th  International Conference on
Geotechnical and Highway Engineering 4 - 6 May 2011,
Semarang, Central Java, Indonesia,
reliability.geoengineer.org/GEDMAR2011

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

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

XIV Asian Regional Conference Soil Mechanics and Geo-
technical Engineering, Hong Kong, China, 23 - 28 May 2011

XV African Regional Conference on Soil Mechanics and
Geotechnical Engineering Maputo, Mozambique, 13 - 16
June 2011.

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

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

XV European Conference on Soil Mechanics and Geotechni-
cal Engineering, 12 - 15 September 2011, Athens, Greece,
www.athens201lecsmge.org

euroGEO5 5% European Geosynthetics Conference, 16 — 19
September 2012, Valencia, Spain, www.eurogeo5.org
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Yy

24" WORLD ROAD CONGRESS
MOBILITY, SUSTAINABILITY AND DEVELOPMENT
26 - 30 September 2011, Mexico City, Mexico
www.piarcmexico2011.org




The World Road Association (AIPCR/PIARC) since 1909
celebrates every four years, the World Road Congress, an
event which invites professionals of roads and transporta-
tion to present and discuss presentations between the
country members and looking forward to identify, develop
and share responsible solutions for today’s problems.

An event that great personalities of the world of roads at-
tend; general directors, first level executives of companies
related with this activity, in all the world. A congress that
has counted with the presence of several dozens of minis-
ters in charge of the road infrastructure and the transport
by highways in their respective countries.

You are cordially invited to the celebration of the XXIV
World Road Congress.

The World Road Association waits for you in Mexico City
from September 26th to 30th of 2011.

The main topic of the Congress is: Mobility, Sustainability
and Development

The general structure of the congress will be revised in the
next meeting of the world wide congress for roads which
will be held in Korea, September 2009.

The proposal includes the following:
Strategic Themes

In accordance with the strategic plan 2008-2011, the
strategic topics will be:

¢ Sustainability of the Road Transport System.
e Improving Provision of Services.

e Safety of the Road System.

e Quality of Road Infrastructure.

To deal with these themes, the Congress will be structured
as follows:

e Inauguration

e Introduction session.

¢ Closing and Ministers ceremonies and special plenary
sessions; a total of 6.

e Strategic direction sessions; 4.

e Technical sessions; 18.

e Special sessions; 13.

e Technical visits

e Accompanying persons program

¢ A gala dinner

CONTACT INFORMATION

Camino a Santa Teresa 187

Col. Parques del Pedregal

México, 14010, D.F

Tel. +52 (55) 5528 3706

info@aipcrmexico2011.org

www.aipcrmexico2011.org e www.piarcmexico2011.org
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XIV Panamerican Conference on Soil Mechanics and Geo-
technical Engineering (October) & V PanAmerican Confer-
ence on Learning and Teaching of Geotechnical Engineering
& 64th Canadian Geotechnical Conference, Toronto, On-
tario, Canada, 2 - 6 October 2011

Beijing 2011, 12™ International Congress on Rock Mechan-
ics, 16 - 21 October 2011, Beijing, China,
www.isrm2011.com

2011 AFTES Congress “Espaces Souterrains de Demain”,
Lyon, France, 17 - 19 October 2011,
www.aftes.asso.fr/congres presentation-organisation.html
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EUROCK 2012 - ISRM European Regional Symposium
- Rock Engineering and Technology
27 - 30 May 2012, Stockholm, Sweden

Contact Person: Mr Mikael Hellsten

Address: P.O. Box 5501, SE 11485 Stockholm, SWEDEN
Telephone: +46 87626220, Fax: +46 87626239

E-mail: eva.friedman@svebefo.se

O3 D

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

O3 D

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

O3 D

5t European
Geosynthetics

Conference

FROM 16th TO 13th SEPTEMBER
2112 VALENTIA

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

The International Geosynthetics Society (IGS) is a global
association, nonprofit, which includes most of the busi-
nesses of geosynthetics and a number of personal members
associated with these materials: Public Administrations,
Teachers and Students of Universities and Polytechnics,
Consultants, Manufacturers, Traders, Installers and Great
Builders.

The primary objective of the IGS is outreach. All actions
undertaken are directed to the construction industry and
the environment have a greater knowledge of geosynthetic
materials and their potential uses. In this sense, the IGS
organizes different types of events on a global, continental
or national level.

IGS is organized into national chapters. The Spanish Chap-
ter of the IGS was founded in 2000 at the hands of Vicente
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Cuellar, former Director of the Geotechnical Laboratory of
CEDEX and my predecessor as President of this Chapter.

Spanish Chapter currently consists of over 50 individual and
corporate members of the majors sector companies, having
organized and participated in several events during these
years: Technical Conferences about Landfills and Rein-
forcement with CEDEX, about various uses of Geosynthetics
together with autonomous government of Castilla-Leon,
Andalusia, Canary Islands, Valencia, among others. The
National Symposium Geosynthetics with ATC; participation
in geotechnical, hydraulics and environment conferences.

We have also taught Basic Courses of Geosynthetics in Uni-
versities and Polytechnics, especially designed for students
in the final classes and graduate.

Spanish chapter has been in charge of organizing the next
European Geosynthetics Conference'EUROGEQ'in 2012. In
this sense it has decided to celebrate the month of Sep-
tember in Valencia.

Since Spain IGS we are pleased to invite to participate in
this unique event in Europe which we are responsible. We
need help from all those involved in prescribing, manufac-
turing, installation or use of Geosynthetics materials in
Spain for Eurogeo 2012 will be a success. To do this we
count on your cooperation. Join IGS Spain today and will
receive significant benefits in the assistance and participa-
tion of the conference in Valencia.

I remain at your disposal for any further query

Receive a cordial greeting on behalf of all members of the
IGS Spain,

Angel Leiro Lépez
Spain IGS-President

CONFERENCE CONTACT: info@eurogeo5.org
Nacho Redecilla 619 94 44 10
Ianire Mancisidor 660 72 78 50

IGS Spanish Chapter www.igs-espana.com

(C- 4R -0)

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

World Conference

THE GENIUS OF ARCHIMEDES

23 Centuries of Influence on

Mathematics, Science, and Engineering
Syracuse (Sicily) Italy, 8-10 June 2010
www.archimedes2010.org

This World Conference will celebrate the extraor-dinary
achievements and enduring influence of Archimedes, and it
will take place in the ancient City of Syracuse where
Archimedes lived and worked 2300 years ago.

The Conference will bring together researchers and
academicians from the broad ranges of Ma-thematics,
Engineering, and Science. Historians of Science are also
invited to participate.

The three-day meeting will take place in the an-cient city of
Syracuse (Ortygia) on the island of Sicily. A richly appealing
social program will sur-round the Conference, including the
opportunity to view an ancient Greek play in the city’s
2500-year-old Greek Theatre—where Archimedes him-self
enjoyed dramatic performances in the third century BC!

Topics of the Conference

Original, unpublished papers demonstrating the sequence,
progression, or continuum of Archi-medean influence from
ancient to modern times will be considered for presentation
at this Confer-ence. Some examples of possible
presentation top-ics drawn from the works of Archimedes
are the following:

Hydrostatics (buoyancy, fluid pressure and den-sity,
stability of floating bodies)

Mechanics (levers, pulleys, centers of gravity, laws of
equilibrium)

Pycnometry (measurement of volume and den-sity)

Integral Calculus (Archimedes as the father of the
integral calculus, method of exhaustion, ap-proximation of
pi, determination of areas and vol-umes)

Mathematical Physics (Archimedes as the father of
mathematical physics, Law of the Lever, Law of Buoyancy,
Axiomatization of Physics)

History of Mathematics and Mechanics (Ar-chimedes’
influence in antiquity, the middle ages, the Renaissance,
and modern times; his influence on Leonado da Vinci,
Galileo, Newton, and other giants of science and
mathematics)

Ancient Machines and Mechanisms (catapults, water
screws, iron hands, compound pulleys, pla-netaria, water
clocks, celestial globes, the Anti-kythera Mechanism)
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Archimedean Solids (their rediscovery in the Rennaisance
and their applications in materials science and chemistry)

Archimedean Legends (how stories of golden crowns,
eureka moments, naked runs, burning mirrors, steam
cannons, etc., have influenced us through the ages,
whether true or not)

The Cattle Problem (how its 18™ century redis-covery
inspired the study of equations with inte-ger solutions)

Teaching the Ideas of Archimedes (how his life and
works have influenced the teaching of sci-ence,
mathematics, and engineering).

The Co-Chairs of the Conference are:

e Professor Marco Ceccarelli, University of Cassino, Italy,
ceccarelli@unicas.it

e Professor Stephanos A. Paipetis, University of Patras,
Greece, paipetis@mech.upatras.gr

For further information contact
information@archimedes2010.0rg
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Geosynthetic Institute (GSI) Fellowships
Request for proposals

The Geosynthetic Institute (GSI) is a consortium of
organizations interested in, and involved  with,
geosynthetics. All types of polymeric geosynthetic
materials are involved: geotextiles, geomembranes,
geogrids, geonets, geocomposites, geosynthetic clay liners,
geopipe and geofoam. The organizations include federal
and state governmental agencies, facility owners,
designers, consultants, QC and QA organizations, testing
laboratories, resin and additve suppliers, manufacturers,
manufacturer's representatives and installation contractors.
GSI currently consists of 71 member organizations of which
ca. 45% are international.

» Federal /State Agencies
» Owner/Operators

» Resin Producers

# Design Consultants
Manufacturers Test Labs

» Installers * QA Organizations

The Geosynthetic Institute (GSI) is delighted to announce
our third annual worldwide call for requests-for proposals
(RFPs) focusing on “innovative” geosynthetics research and
development projects. This will be the Third Class of
awardees, the first two being in 2008 and 2009. There will
be multiple awards made, each for $10,000 per year, and
they are renewable, pending an annual written report, to a
total amount of $20,000 per student. It is important to note
that students must have completed their candidacy
examinations leading to a doctorial degree in engineering or
science.

The proposals must be submitted in the following four page
format (with no exceptions).

Page 1 Letter of recommendation from student’s
department head or advisor

Page 2 Title and detailed abstract
Page 3 Student’s resume
Page 4 Documentation of completed candidacy examination

The RFPs for the 2010-2011 academic years must be sub-
mitted to both of the undersigned by e-mail by June 15,

2010 and awards will be announced on, or before, August
1, 2010. Review of the proposals is by the nine-person
Board of Directors of GSI. For further information on the
Institute and this particular program, visit us at the follow-
ing site: www.geosynthetic-institute.org and click on “GSI
Fellowships and Projects”.

Reported by
Robert M. Koerner and Jamie R.
Koerner, IGS members

(IGS Newsletter, March 2010)
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NEA AINO TIz AIEONEI2
FEQTEXNIKEZ ENQZEI2

@ ISSMGE

NMpoéokAnon yia cupHeTOXN OTIG TEXVIKEG EnITponég
(Technical Committees) Tng ISSMGE
www.issmge.org/web/page.aspx?pageid=142568

O levikog Mpappateéag Tng ISSMGE Kabnyntng R. N. Taylor
aneoTeINE OTIC £BVIKEG EVWOEIG HEAN TNG ISSMGE npdokAnon
yla Tnv €kdNAwWON €vOIAPEPOVTOG OUHHETOXNG TWV HEA®V
Toug oTIg Texvikég Enitponég Tng ISSMGE yia Tnv nepiodo
2010 - 2013. Ta ovopata Twv evdlaPepopEVWV Ba npenel
va otaloUv oTov [pappatéa péxpl tnv 25" Maiou 2010.
Kalouvtal Ta evdiapepopyeva MeEAN Tng EEEETM  va
ekONAWOOUV TO evIIAPEPOV TOUG PEXP! TNV 20" Maiou 2010
anooTéAAovTag €nioToARl oTnv ypappateia Tng EEEEMM,
ouvodeuopevn and noAU oUvTouo  BIloypagikd  Toug
onpeiwpa (¢wg 10 ypapUEG) OXETIKO HE TA <YEWTEXVIKA»
TOUG NPOCOVTa.

O1 Texvikeg Enitponég yia Tnv nepiodo 2010 - 2013 €ival ol
akOAoUBEG:

Fundamentals

TC101 Laboratory Stress Strength Testing of Geomaterials
TC102 Ground Property Characterization from In-Situ Tests
TC103 Numerical Methods in Geomechanics

TC104 Physical Modelling in Geotechnics

TC105 Geo-Mechanics from Micro to Macro

TC106 Unsaturated Soils

Applications

TC201 Geotechnical Aspects of Dykes and Levees, Shore
Protection and Land Reclamation

TC202 Transportation Geotechnics

TC203 Earthquake Geotechnical Engineering and
Associated Problems

TC204 Underground Construction in Soft Ground

TC205 Limit State design in Geotechnical Engineering

TC206 Interactive Geotechnical Design

TC207 Soil-Structure Interaction and Retaining Walls

TC208 Stability of Natural Slopes

TC209 Offshore Geotechnics

TC210 Dams and Embankments

TC211 Ground Improvement

TC212 Deep Foundations

TC213 Geotechnics of Soil Erosion

TC214 Foundation Engineering for Difficult Soft Soil
Conditions

TC215 Environmental Geotechnics

TC216 Frost Geotechnics

Impact on Society

TC301 Preservation of Historic Sites

TC302 Forensic Geotechnical Engineering

TC302 Coastal and River Disaster Mitigation and
Rehabilitation

TC304 Engineering Practice of Risk Assessment and
Management

TC305 Geotechnical Infrastructure for Megacities and New
Capitals

TA NEA THZ EEEEI'M - Ap. 29 — AMNPIAIOZ 2010

;_EHFDIEELE

N£a online Baon NnAnpo@opi®V yia ApBpa YEWTEXVIKNAG
HNXavikng
http: eolifi.geoengineer.or

New searchable online database of geoengineering
papers!

Special Announcement
March 2010

Geoengineer.org is very excited to announce the launch of
the Geoengineering Literature finder, GEOLIFI!

In Geoengineer.org we recognize that access to the most
recent geoengineering information is becoming more
important and that practicing engineers have essentially no
systematic access to this information.

The Online Geoengineering Library is a popular tool
within Geoengineer.org and intends to provide access to

publications available online at no cost. However such a
database, will always be incomplete, because many
publications are not (and will not be) available online.

Thus, Geoengineer.org undertook a 2-year development
project to establish GEOLIFI. GEOLIFI intends to become
the most comprehensive, searchable online database of
geoengineering papers published worldwide not only in
journals, but also in conferences, symposia, workshops,
and even magazines and reports. GEOLIFI is established in
cooperation with publishers, conference organizers as well
as professional geoengineering organizations and is
available at: http: eolifi.geoengineer.org/.

The database allows searches to be performed using not
only author names or paper titles, but also abstracts! The
ultimate goal is to collect and disseminate unprecedented
numbers of papers in an effective manner. The database as
of today includes over 2,000 papers, most of them not
otherwise available online, and will continue to expand on a
daily basis. Geoengineers are able to querry the database,
identify relevant publications and purchase them
immediately. Many of these publications would not be
otherwise available, except by subscribing to a journal or
purchasing the proceedings.

We hope you will find this resource valuable.
On behalf of the Geoengineer.org team,

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

Managing Director of Geoengineer.org

Assistant Professor, Geotechnical Group.
Department of Civil and Environmental Engineering
The University of Michigan, Ann Arbor

Acquiring geotechnical papers has never been easier!
It is as easy as:

o +vammm—> gam :}EL

STEP 1: Search STEP 3i Raugisest STEP X2 Prirc lasa STEP 4: Davwin bivavel

About GEOLIFI

How it Works in 4 easy STEPS

ZeAida 38



Search: Papers that are included in GEOLIFI, are archived
and fully searchable at no cost. You can search for papers
using either a simple or a more advanced library search.

Add to Wish List: Once you have identified the paper of
your interest click the "Add to Wish List" button that
appears at the bottom right hand corner of that page. The
paper will automatically be added in you wish list. You may
also continue searching the database and add more papers
to the wish list or you may proceed to check out.

Purchase: To purchase papers you will need to enter your
login information that have been provided during the
registration process. As soon as you are logged in, you will
be redirected to Paypal, a secure online payment system,
where you can complete your payment by using any credit
card and no extra cost for you. Note that you do not need
to have a PayPal account in order to make a payment. Just
fill out the online form and follow the instructions provided.
Geoengineer.org does not collect credit card information.

Download: You will receive an Electronic Invoice &
Delivery Sheet within one hour that will contain the details
of your order. To donwload the purchased products, access
your personal GEOLIFI account. The publication will be
available on your account for 30 days. After this period the
download link becomes inactive. Each paper can only be
downloaded once. Once the paper has been downloaded the
link is deactivated.

O3 D

INTERNATIONAL TUNNELLING AND
UNDERGROUND SPACE ASSOCIATION

p—~qITACET

Foundation

.Foundation for Education and Training
on Tunnelling and Underground Space Use

The ITA-CET Committee is starting to create the data base
of the potential lecturers and corresponding topics of
expertise; this data base will be used to prepare the next
Seminars, Workshops and Training Sessions which will be
organized by the Foundation ITACET.

The Portfolio of the Foundation contains presently the
technical programme of 7 topics already accepted by
Committee: Mechanized Tunnelling, Conventional
Tunnelling, Sprayed Concrete, Risk Management, Health
and Safety during Construction, Operational Safety and
Waterproofing; you can find the detailed programme in the
Foundation website: www.foundation.itacet.org.
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The programme for 8 other topics are under preparation:
Monitoring for Tunnelling, Small Diameter Utility Tunnels,
Tunnelling Innovations, Tunnelling Design, Numerical Simu-
lation of Tunnels, Immersed Tunnels, Geo investigation for
Tunnelling, Going underground: right or wrong ?; they will
be discussed during the next meeting of the Committee in
Vancouver next May.

You will find enclosed a form we would like to ask you to fill
up if you are is interested in becoming one of the lecturers
for any of these topics; you will also have the possibility to
propose other topics of your expertise. Please send it back
to the Secretariat with a short Resume (half page
maximum) as soon as possible, before Vancouver would be
fine.

When you will participate to actions organized by the
Foundation, your expenses will be covered (travel,
accommodation and food) and you will receive a fee which
will contribute to your expenses for the preparation of your
pedagogical supports. We will send you later the
instructions for the presentation (template and copyright)

Best Regards,

Andre Assis
Chairman of the ITA-CET Committee

Secrétariat de I'AITES - ITA Secretariat

c/o EPFL - Bat. GC - Station 18 - CH - 1015 Lausanne
Tel + 41 21 693 23 10 - Fax + 41 21 693 41 53
secretariat@ita-aites.org - www.ita-aites.org

Pcsscaziiininissas
ITA Committee on Education and Training
(ITA-CET)

ITA-CET Lecturer

Courlry | Acdness
Teleghone:

Level of aducation: ...

Instrution:

Languageis]: Axility to feach In Engilshc Yes O Ko O
L= gl T = S LT - S R —

Chosen Topios:
« CaomerHonal Tunreling
= Heallhand Satety I Tunne Construction
. Maragerertof (User Safsty in Urgsrgroond Faciiles
& Mechanized Tunreling
- RiskMansgamartn Tusnslng
. Sorsgsc Cororete i Unesgroord Struchires
= Wabepmedng
« Morloring for Tunmeling
« Smal Diameter U8y Tunnels
. Tunmellng neoealons
= Tunrellng Design
s Numerical Bimulation of Tunneiz
o  Immersed Turnes
s Geoinvestigation for Tunneling
+ Going underground: right or wmng 7

oooonDooDoOooo0oooa@

(Otherftopics of Intenest

[ -1 - L —

ATESHTA | ITA-CET CommiTm - o EMFL - Bl G0 - Salen 18- Cr-1015 Lissanss - Swisetand
Fice : o4l 21800 41 55— Tal o401 21 5253 23 10 - spcvese al @teurution. bi-cet o1y - seew Arreon (8- celarg

(G2 4R -0
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MpookAnon yia cuppETOXN 0 Opada Epyaoiag tng
INTERNATIONAL TUNNELLING AND
UNDERGROUND SPACE ASSOCIATION

O EkTeleoTikdg AleubuvTig Tng ITA €0TeINe OTIG €OVIKEG
EMTPONEC MEAN TNG TNV NAPAKATW EMICTOAR - NPOOKANON
yla oreAéxwan Tng Opddag Epyaociag (Working Group) WG9
Seismic Effects:

Dear President,

Further to the General Assembly in Budapest, it has been
decided to launch a working group on seismic effects.

This working group will meet for the first time in Vancouver
on Sunday May 16, 2010, from 14h00 to 18h00.

The Member Nation China, which is at the origin of this new
group, proposes Professor Wenge Qiu to be the Animateur.

Enclosed you will find the proposal concerning the
objectives and the working modes of this new working
group.

We invite you to have this information circulated among
your members and especially among those who shall
participate to WTC 2010 and to the meetings of ITA, in
order to enable them to participate to this group if they
wish to. You may also tell them that the publications of
WG9 that has treated this subject from 1979 to 1985 are
available on ITA website at : http://www.ita-
aites.org/cms/ita-aites-home/publications/wg-
publications/workinggroups/datum  /2008/05/28/working-
group-9-seismic-effects.html

I stay at your disposal for any question you may have.

With my best regards,
The Executive Director

Olivier Vion

Planning of ITA working group 9: Seismic effects
2010~2011

To re-launch ITA working group 9: Seismic effects; to
determine group members, in addition to Gary KRAMERT
(Canada) and Marco RUSSO (Switzerland), being interested
in this working group; experts from US and Japan are to be
invited to take part in this group through ITA secretary
office.

During the WTC2010 in Canada, the former research papers
and reports are to be discussed about whether they should
be amended or make new report/supplement. The working
group is anticipated to start seismic effect and damage of
existing tunnels and underground structures in different
countries:

China will pay close attention to investigate relative tunnel
damages by 5.12 Wen Chuan earthquake, especially focus-
ing on long mountain tunnel at great depth and seismic
resistance when crossing active fault. The other typical
cases of tunnel damage as Haiti, Chile, Japan and Chinese
Taiwan earthquake are also to be studied by relative coun-
tries or regions. The former investigation and research pa-
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pers, norms and regulations about seismic effects are to be
collected, as well as new progress reports.

The work by WG9 should focus on three aspects as follows:

1. Seismic damage classification on tunnels by big
earthquake

2. Seismic response mechanism of tunnel support
structure and analysis method

3. Tunnel support structure type and design method
2011~2012

To discuss achievements done in last year, preparing
annual report.

To arrange workshop in MN country.
2012~2013

To submit research draft report to discuss and prepare final
report.

To arrange workshop in MN countries.

ZeAida 40



ENAIAGEPONTA
FEQTEXNIKA NEA

Major rock slide closes I-70 in western Colo.
About 20 boulders scattered along road, closing
17-mile stretch of highway

BpaxonTtwoeig, kal WAaAiota enavalauBavopeveg,  dev
oupBaivouv povo ora Tepnn! To npofAnpa pe Tnv dikn pag
neEPINTWON €YKEITAl OTO OTI HE TO KAEIOIWO TWV TePnmv dev
unnpxav evaAAakTIKEG OladpopeG Tou PBoppdc — VOTOG
0dIkoU dafova TNG Xwpac IKAvec va (QEPOUV aocPaA®c Kdal
aVETWC TOV KUKAOQOPIaKO @OpTo. AnedeixOn, €Tol, n avaykn
oAokAfpwong Tou 0dikoU agova Adpioa - Kolavn, o onoiog
kataokeudaletal dw kai 30 xpodvialll

Rock slide shuts down Colorado interstate
March 8: Officials say it may take weeks to reopen a 17-
mile stretch of Interstate 70.

DENVER - A rock slide punched gaping holes in a bridge and
left huge boulders on Interstate 70, closing a 17-mile
stretch of the highway in western Colorado.

The slide struck around midnight Sunday near Hanging
Lake Tunnel in Glenwood Canyon, a deep, narrow chasm
about 110 miles west of Denver, the Colorado Department
of Transportation said.

No injuries or damage to vehicles were reported.

All lanes were closed from Glenwood Springs east to the
town of Dotsero. Up to 25,000 vehicles a day travel that
section of highway, department spokeswoman Stacy
Stegman said.

The slide blocked the main route between the Denver
airport and the Aspen Skiing Co.'s four Aspen-area resorts,
but company spokeswoman Meredith McKee said resort
operations weren't disrupted.

Officials haven't determined how long the highway will be
closed. Because of the rugged terrain, the shortest detour
adds about 200 miles around the mountainous Flat Tops
Wilderness Area.

The largest hole in the roadway was 10 feet by 20 feet.
About 20 boulders ranging from three to 10 feet long were
scattered on the highway, with the largest weighing 66
tons, officials said.

Crews began drilling holes in the boulders to insert
explosives and blast them into smaller pieces to be hauled
away.

Some lanes could then be reopened, but Stegman didn't
know how long it would take to finish roadway repairs and
reopen all the lanes. The westbound lanes were the most
badly damaged.

A 1995 rock slide on I-70 in Glenwood Canyon killed three
people.

A slide on Thanksgiving Day in 2004 closed the highway
and required nearly $700,000 worth of repairs. No one was
hurt because the highway had previously been closed for an
unrelated crash.

The Union Pacific Railroad said its tracks through the
canyon weren't affected. The tracks carry freight trains and
Amtrak's California Zephyr.

Monday editions of the Glenwood Springs Post Independent
and the Aspen Times were delivered late because the slide
struck between their towns and their printing plant in the
town of Gypsum.

(Samantha Abernethy, MSNBC / The Associated Press oTo
ASCE SmartBrief, March 9, 2010)

3 O

Quakes unrelated, seismologists say

LONDON — Experts say there is nothing unusual about the
latest spate of earthquakes in Haiti, Chile and now Turkey,
but their devastation illustrates how growing construction
along the world's fault lines can lead to massive casualties.

Seismologists say that although one powerful quake can
conceivably raise the risk for others elsewhere, the recent
string of quakes is probably just coincidence.

Bob Holdsworth, an expert in tectonics at Durham
University, said Monday that "I can definitely tell you that
the world is not coming to an end."

Bernard Doft, the seismologist for the Royal Netherlands
Meteorological Institute, says there is no direct connection
between the lethal quakes that have struck Haiti, Chile and
Turkey.

"These events are too far apart to be of direct influence to
each other," he said.

Although the Haitian quake occurred along a fault that had
seen no major event for 250 years, both Chile and Turkey
are prone to devastating quakes.

"It was by accident that it happened at approximately the
same time," he said.

More than half the cities with at least 1 million people are
on active plate boundaries, which are where quakes tend to
happen, said University of Colorado geologist Roger Bilham.
Unfortunately, despite past quakes, people continue to put
up poorly constructed new buildings, said Bilham, who just
returned from Haiti and observed these bad practices.

Monday's quake in Turkey had a 6.0 magnitude. On
average, there are 134 earthquakes a year that have a
magnitude between a 6.0 and 6.9, according to the U.S.
Geological Survey. This year is off to a fast start with 40 so
far — more than in most years for that period of time.
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But that's because the 8.8 quake in Chile generated a large
number of strong aftershocks, and so many occurring this
early in the year skews the picture, said Earle.

"Years that have large quakes are likely to be higher in
overall seismicity," Earle said. The Chilean quake was the
sixth strongest since 1900.

(Raphael G. Satter, ASSOCIATED PRESS oto ASCE
SmartBrief, March 10 2010)

3 O

Chile Considers Concrete Code Changes

The good news for Chileans is that less than 1% of the
10,000 buildings three stories or taller, constructed since
Chile’'s 1985 earthquake, will have to be demolished as a
consequence of the magnitude-8.8 Maule earthquake that
struck on Feb. 27. The bad news is that the type of
structural damage observed in many of the bearing-wall
concrete frames of 12- to 26-story buildings is calling into
question the effectiveness of Chile’s building code, which
does not require confinement reinforcing steel for concrete
members. A code change in the future is likely, say
engineers who inspected the damaged areas.

In roughly 20 multistory concrete buildings, below-grade
bearing walls buckled or were crushed in Chile’s magnitude-
8.8 quake.

Of the 10,000 buildings three stories or taller built since
1985 in the area affected by the Maule quake, there were
2,000 buildings nine stories or taller. The total number of
collapsed buildings is roughly five, says Rene Lagos, owner
of the Santiago-based structural firm that bears his name.
There are another estimated 50 buildings that will have to
be demolished, he adds.

“In the U.S., in a maximum-considered earthquake, we talk
about 10% of buildings being damaged beyond repair, not
1%,"” says Jack Moehle, professor of structural engineering
at the University of California, Berkeley, and the leader of
the Earthquake Engineering Research Institute’s 30-
member team that toured affected areas in Chile. “The
buildings did really well,” he adds.

The trip, from March 10-20, was sponsored by the National
Science Foundation. The multidisciplinary teams of four or
five studied seismic performance of all types of engineered
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structures, building components and interior finishes, hospi-
tals and the impact of the tsunami.

Edge of flag wall shows wide spacing of confinement hoops
and lack of seismic hooks anchored in the confined core.

Most high-rise apartment buildings in Chile have bearing-
wall concrete frames, rather than shear wall frames more
common in the U.S. Still, many lessons can be learned from
the Maule quake, says Moehle.

The Earthquake Engineering Research Institute now is
waiting for drawings of a selection of Chile’s buildings and
recordings of ground motions during the quake. The
buildings then will be computer-modeled using the
American Concrete Institute’s “"ACI 318" code. The goal is
to determine whether U.S. codes are too conservative or
need to be ramped up. “This is a good testing ground for
our building code,” says Moehle.

In Chile, the “Seismic Design Code NCh 433-1996,” which
provides minimum requirements for life safety, is a
translation of “"ACI 318-95.” But there are some exceptions
to the code. One allows the use of fewer confinement
hoops, ties and hooks in walls.

This wall has a lack of confinement ties within its plane.

Engineers are not required to confine walls because of the
“satisfactory behavior of our buildings during previous
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quakes,” says Lagos, whose buildings did not suffer struc-
tural damage in the quake.

The more recent “Reinforced Concrete Structural Design
Code (NCh 430-2008),” which is based on “ACI 318-05"
with some exceptions, requires walls to be special structural
walls. Frames must be special-moment-resisting frames,
and the use of intermediate moment frames is allowed only
if the structure has enough walls. The inconsistency
between the two standards was solved in the "2010 Seismic
Design Code,” approved in 2009 but still not official,
according to Augusto Holmberg F., CEO of the Instituto del
Cemento y del Hormigdén de Chile, or the Chilean Cement
and Concrete Institute. The new code adopts the criteria
established in the new “"RC Design Standard.”

Taller, More Slender

In the years since Chile’s 1985 quake, buildings have
gotten taller, while walls have become more slender—wall
thickness often having dropped to 15 cm from 30 cm, says
Moehle. Architectural demands, especially on narrow lots,
have resulted in basement parking. There, walls have been
reduced in length from the walls above to create access
ramps for vehicles in a configuration called flag walls (see
drawing).

Common Concrete Bearing-Wall
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flag walls [ l— Floor
Longitudinal wall
Ramp into .
unde':graund Basement / ]:
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“This creates a stress concentration,” says Moehle. “Axial
stresses are very high in some walls,” he adds.

In addition, quake ground motions were at or exceeded
code levels for vibration periods between one and two
seconds. “Put this together and many buildings were
overloaded, with resulting compression failures,” says
Moehle.

Shorter basement walls were crushed, and buildings listed
somewhat. One 18-story building listed 22 cm at the roof;
the confinement exception was followed in this case. “Many
of the damaged buildings did not have confining steel,” he
adds.

Not all Chilean engineers followed their code’s minimum
requirements. Some followed the “ACI 318" provisions
completely. Their buildings fared well in the quake, says
Moehle.

Residents of the damaged buildings are afraid to re-inhabit
them and want them demolished, says Moehle. However,
contractors already are shoring them.

“This type of damage, in the majority of cases, is repairable
and will be repaired, no matter how tall the building is,”
says Lagos. “The problem is, who will pay for [the repairs],”
he adds.

Moehle draws a lesson from the Chile experience for U.S.
seismic engineers, saying tried-and-true code traditions
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should not be tampered with lightly. The engineer is con-
cerned about the very big moment-resisting frames used
more commonly in recent years by U.S. seismic engineers.
A building’s seismic resistance is provided often by only one
or two framing lines and a few bays. “Be careful,” he warns
design engineers. “Don’t gain too much confidence in your
techniques.”

(Engineering News-Record, March 31, 2010 by Nadine M.
Post oto ASCE SmartBrief, April 2 2010)
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New test assesses gas drilling effects on soils

Researchers have developed the Cornell Soil Health
Test to evaluate soil response to management on
different types of land. It's intended to assess
changes due to gas drilling work.

This installation of a pipeline right-of-way for gas shows
how construction related to gas drilling can impact soil
health. The Cornell Soil Health Test assesses such effects.

The construction necessary to extract natural gas from the
Marcellus Shale in southern New York could affect the soil
around drilling sites and pipeline right-of-ways, says a
Cornell soil expert who has helped develop a new soil
health test to assess such impacts.

"Soil is sensitive to heavy construction, and while there are
a lot of construction standards and practices, there isn't
really a standardized way to measure construction impacts
on soil behavior," said Robert Schindelbeck, a Cornell
extension associate in crop and soil sciences and member
of the Cornell Soil Health Team.

To fill in that information gap, Schindelbeck and his team
have developed the Cornell Soil Health Test (CSHT), a set
of tests designed to evaluate soil response to management
on different types of land.

Prior to the CSHT, soil tests typically only measured the
chemical composition of the land, which essentially
indicates which nutrients are available in the soil sample.
However, those traditional measurements gave no
indication of the overall "life" of the soil, and how well it
could sustain proper functioning after being disturbed by
construction, farming or other activities.

With the CSHT, testers can compare soil measurements

from a construction site with those from adjacent, undis-
turbed areas to evaluate whether chemical, biological and
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physical attributes of the soil have been affected by con-
struction.

These issues are taking on particular importance now as the
state, landowners and environmental groups debate
whether and how wetlands, fallow and agricultural lands
could be adversely affected by drilling, road and pipeline
construction associated with extracting natural gas from the
Marcellus Shale. Healthy soil is necessary for filtering and
storing water, protecting the land surface and for
supporting plant growth.

"When drilling companies are constructing any sort of right-
of-way, it can affect the land and the area around it," said
Schindelbeck. "The state already has established different
construction and reclamation standards for varying land use
types, with more sensitive land uses having stricter soil
protection standards for construction activity. Developers
must document how they will meet these standards."

(PhysOrg.com, April 1, 2010 by Rebecca Lesser oto ASCE
SmartBrief, April 2 2010)
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Landslide causes train derailment in Italy;
nine dead

A train derailment in northern Italy (at Castelbello, near the
northern city of Bolzano, in the East Alps region) has killed
nine people. At least 28 people were injured, seven serious-
ly. The train was a small diesel train with two carriages,
traveling on the Val Venosta line. The railway is one of the
region's newest, inaugurated in 2005.

As photographs from the scene seem to indicate, there had
been a landslide in the area before the accident happened.
One of the carriages was forced off the tracks.

It happened just after nine o clock this morning (0.0. 12.04
.2010) on a section of single track in the mountainous
region of Alto Adige on the border with Austria, between
the towns of Malles and Merano. The regional three-
carriage train came off the rails at around 9:00 am (0700
GMT) when the landslide hit the front passenger car near
the city of Bolzano, and leaving one car dangling
precariously over the Adige river, a rescue official said. Only
a line of trees prevented the train from being swept into the
river several metres below. Firefighters used cables to
prevent it from slipping further down the mountainside.

Another train had passed in the other direction without
incident just two minutes before the landslide struck in the
rugged mountain area, he said.
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"The operation posed immediate difficulties given that the
first car was dangling between the rails and the Adige
River... and the second was invaded by mud and debris,"
he added.

The front car of the train lodged between two large trees
which stopped it from falling into the river below between
the towns of Laces and Castelbello.

The wagon was left hanging precariously over the river and
firefighters used cables to prevent it from slipping further
down the mountainside.

Rescue workers had to climb up from the forested riverbank
to reach the train, comprising a passenger carriage at each
end and a locomotive in the middle.

The some 400 cubic metres of mud covered around 15
metres of track, according to a local geologist, Ludwig
Noessing. Stephano Mamani, head of Bolzano’s emergency
services stated “Both carriages were filled with debris from
the landslide and the rescue operation is very difficult.” The
mud from the slide entered the train's cars, suffocating the
passengers, an official said.

A field hospital was set up nearby, media reports said.




"We are speechless over this catastrophe, whose magnitude
and causes are not completely clear yet," the head of the
Bolzano provincial council, Dieter Steger, said in a state-
ment.

Consumer advocacy group Codacons, calling the accident "a
massacre of innocents," demanded an investigation into
any "omissions or neglect on safety or maintenance over
the entire rail line."

Police have located the train's badly damaged "black box,"
reports said.

Thomas Widmann, transport adviser to the provincial
government, said the landslide appeared to have been
caused by an irrigation pipe that had burst a few days
earlier, soaking the hillside above the track. Some reports
said that the pipe had burst, while others suggested that a
tap had been opened. Authorities say they are looking into
why the pipe burst. However, failure of a catch fence
designed to retain falling debris appears to have been a
major factor, according to New Civil Engineer.

Italian Transport Minister Altero Matteoli expressed "condo-
lences to the victims families”, but refused to make any
"hypothesis about responsibilities for the cause."

Prosecutors in Bolzano have opened an investigation.

Monday's accident was the worst in Europe since a Belgian
train crash in February in which 18 people died when two
rush-hour commuter trains collided outside Brussels.

Italy suffered its worst rail accident in 20 years last June,
when 29 people died after a freight train ferrying liquefied
petroleum gas derailed in Viareggio, on Italy's northwest
coast, causing a series of explosions. The force of the blast
brought down two small blocks of flats, where many of the
victims lived.

Italian prosecutors are investigating whether water from an
irrigation system could have caused a landslide that de-
railed a train, killing nine people.

Eight people are expected to be summoned for questioning,
Italian papers have reported.

The head of the local prosecutors office was quoted as say-
ing that two orchard owners and six employees of the local
irrigation system had been placed under investigation for
questioning.

He stressed that it was not yet clear whether they were to
blame.

(CNN, Euronews, Reuters, YAHOO News, ABC News, BBC
News, Wikinews, April 12, 2010)
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After Haiti, Chile earthquakes, B.C. bridges monitored
for seismic events

Seismic instrumentation for monitoring bridges and other
structures is being installed in B.C. and an online system is
being developed in partnership with Chile to plan how best
to respond when critical infrastructure is damaged by
earthquakes.

"I am interested in looking at the performance of schools,
hospitals and the instruments that are used to measure
ground motion in relation to the damage around those in-

struments,” said Carlos Ventura, a structural engineer and
researcher at University of British Columbia (UBC).

The Chile earthquake caused the liquefaction of soil under
an approach to a bridge (Rob Simpson).

“We are getting ready to have web-based tools fully
operational to get data from various sites in B.C. Then we
are going to send some instruments to Chile and, once they
are connected to the Internet, we will get data from that
system as well.”

As the director of the Earthquake Engineering Research
Facility, Ventura has an interest in earthquake engineering,
structural dynamics, instrumentation and structural testing.

Ventura was part of a Canadian Earthquake Reconnaissance
Team that went to Chile in March for 10 days to see
firsthand how various types of structures behave under
seismic conditions.

“"We have been exchanging information and knowledge on
the issue of monitoring,” said Ventura.

“The next step is to start looking at how we connect
information here with data in Chile. Chile has earthquakes,
so we can use their data to test the tools we are developing
here.”

Chile experienced an 8.8 Richter-scale earthquake and
resulting tsunami on Feb 27.

“New technology and Internet-based data sharing has to be
tested before it is released to the public,” said Ventura.

“The best way to do this is to use real data, which is why
we are working with the Chileans.”

Before the earthquake in Chile, the B.C. Ministry of
Transportation and UBC were developing the BC Smart
Infrastructure Monitoring System (BCSIMS).

This system uses strong motion instruments to measure
ground shaking and provide maps on the Internet for
emergency response.

BCSIMS “does a health run, which take a model of a bridge
and looks at stress and displacement,” said B.C. Ministry of
Transportation seismic engineer Sharlie Huffman.

"It generates new calculations after an event like an
earthquake. But it doesn’t matter what is done to damage
the bridge. If sufficient damage is done to structurally
compromise the bridge, the instruments will pick it up.”
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Huffman said the Chilean strong-motion-network is an older
model that does not use the Internet. Data is retrieved over
the phone or by going out to the site.

For this reason, BCSIMS is sending 10 instruments to Chile
to see how they will react to an earthquake.

This data will be used to develp a post-earthquake
prioritization and emergency response plan for B.C.

The B.C. system currently monitoring the WR Bennett
Bridge in Kelowna, Queensborough Bridge, Second Narrows
Bridge and the Pitt River Bridge.

The system is also installed at a handful of elementary and
high schools.

Without a monitoring stystem, the only method used to
inspect buildings after an earthquake is a visual response
that checks for cracks or leaning.

In the future, BCSIMS will install a more comprehensive
network that includes bridges, roads and pubic buildings
such as hospitals.

(Richard Gilbert, Daily Commercial News, April 21, 2010)
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What caused Richmond sinkhole? Answer may
lie in steel culvert pipe below

Fiom MR

A sinkhole near the Creek View apartment complex on Via
Verdi in Richmond, Calif. on Thursday, April 22, 2010.
(Dean Coppola/Staff)

Engineers remained at a loss to explain how an enormous
sinkhole opened in a Richmond street last week, as most
evidence remains buried in muck.

Nor could they offer a firm time estimate for repairs, or
whether they likely will encounter another.

The 40-by-60-foot crater about 20 to 30 feet deep formed
swiftly last week, engulfing cars, sidewalk and part of Via
Verdi. A corrugated steel culvert pipe beneath the road may
have played a role in the collapse, but it's unclear to what
extent.

"We're still investigating why it happened," interim City
Engineer Edric Kwan said. "This is the first time we've ever
seen a sinkhole in Richmond."

Sinkholes rarely stir up dust in California, at least compared
with limestone-filled Gulf of Mexico states such as Texas
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and Florida. Town-swallowing subterranean caverns gener-
ally form because groundwater erodes limestone bedrock
with spectacular efficiency.

A sinkhole near the Creek View apartment complex on Via
Verdi in Richmond, Calif. on Thursday, April 22, 2010.
(Dean Coppola/Staff)

"There are different kinds of sinkholes, and they are caused
by different things," said Leslie Gordon, spokeswoman for
the U.S. Geological Service. "Those caused by limestone
erosion do not occur around here."

Forgotten mine-shaft collapses also happen in coal country,
not so much in California, Gordon added. But plenty of
physical forces exist to cause unexpected elevation dips.

"Whatever was underneath it is no longer there, whether
through erosion or chemical reactions or some mechanical
change, and so the surface layer gave way," Gordon said.
"That's the most simple way to think about a sinkhole."

Civic engineers, particularly in the East, also see a nexus
between sinkage and moldering infrastructure beneath the
streets. A 2008 report by the New Jersey Department of
Transportation, for example, found that corrugated steel
culvert pipes begin to deteriorate after about 30 years.

"A pipe collapse may result in the above roadway settling,
or itself collapsing, which would prove very costly in terms
of traffic delays and roadway repair," notes the abstract.
New Jersey is developing a plan for maintenance and
replacement of its venerable pipes.

A 22-by-16-foot corrugated steel culvert pipe runs beneath
Via Verdi, Kwan said, allowing San Pablo Creek to cross
below the road. Kwan estimated its age to be about 30
years.

TU Tt A S Y S o 4

Workers look into a sinkhole near the Creek View
apartment complex on Via Verdi in Richmond, Calif. on
Thursday, April 22, 2010. (Dean Coppola/Staff)




The sinkhole definitely crushed the pipe, but investigators
will not know whether its failure caused the sinkhole, or
vise versa, until thoroughly clearing out the pit, which still
contained a car Thursday.

Work continues, weather permitting. City crews and a
private contractor hired to excavate and build a temporary
road for residents living farther up Via Verdi contend with
sporadic rain. Plastic and fabric sheathed the site Thursday
morning.

Residents now use a temporary, one-lane gravel path built
on the shoulder of the road. Crews hooked up portable
streetlights to direct traffic. Several blocks of suburban,
single-family housing and two townhouse complexes sit
beyond the sinkhole on streets adjoining Via Verdi.

The city contacted neighboring Rolling Hills Memorial Park
about building a longer-term, two-lane road through part of
the cemetery's property, Kwan said, but parties haven't
reached an agreement.

(Karl Fischer, Contra Costa Times, 23.04.2010)
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Modular homes made from recycled plastic

A Welsh company, Affresol, has developed the technology
to build affordable low carbon homes from recycled waste
plastic and minerals -- including packaging and
manufacturing waste. Each house consists of approximately
18 tonnes of material that would otherwise be destined for
landfill.

The first of the modular buildings has been ordered by
Worcester Bosch, a UK manufacturer of domestic heating
and hot water systems, for its plant in Warndon,
Worcestershire. Supplying Affresol with plastic recovered
from recycled boilers will enable the heating specialist to
achieve a zero waste policy.

Each modular house uses approximately 18 tonnes of
material that would otherwise be destined for landfill

Affresol has developed a material called Thermo Poly Rock
(TPR) from recycled plastics and minerals for use as a
structural building product. The patented process uses a
low energy cold process which converts the plastics into a
strong structural element.

The TPR panels are bolted together to form the load bearing
frame of the house, which can be externally clad using a
material of choice (brick, block or stone), and the interior
insulated and plastered as standard. The roof is tiled from
recycled materials.

Outlining the benefits, managing director Ian McPherson
said TPR is stronger and lighter than concrete, waterproof,
fire retardant, does not rot and has excellent insulation
properties.

A sustainable code 4/5 home built using TPR can be up to
12% cheaper than standard build, the TPR superstructure
can be erected on site within four days. The houses have an
estimated life cycle of more than 60 years and the TPR
elements are 100% recyclable at the end of life.

The company has spent the last two years working with
Cardiff and Glamorgan universities, the Building Research
Establishment (BRE) and the Carbon Trust developing the
product.

The Welsh Assembly Government also provided support
through the Single Investment Fund in the test and devel-
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opment stage, setting up an automated production facility
and in the final stages leading up to accreditation.

Finance Wales, a provider of commercial funding to
businesses in Wales and a subsidiary company of the
Assembly Government, has also provided debt investment
in the business

McPherson said: “Our management team and business
partners believe there is tremendous potential for this new
product particularly with the growing focus on carbon
reduction, low energy affordable homes and sustainability.”

Affresol forecast building 3,000 homes per annum -
recycling 40,000 tonnes of waste — with the main market
being affordable homes for social housing.

(Anthony Clark, Plastics & Rubber Weekly (UK) from ASCE
SmartBrief on Sustainability, March 1, 2010)
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Haiti in the aftermath - recycling a city?

People looked on in shock at the horrific devastation in
Haiti. The capital city of Port Au Prince looked like it was
hit by a giant wrecking ball. Whatever has been left
standing by the 7.0 earthquake and numerous after-
shocks is likely cracked beyond repair and will have to be
demolished.

Close up shots from news footage reveal low quality
concrete, cement and mud block construction. A closer
look shows little or no rebar and lightweight wire mesh
rein-forcement. Port Au Prince, the largest city and
principle port, developed slowly from Colonial times on a
well laid out grid pattern, but with barely any
construction codes or standards. Because it has been a
historically poor country, building was done on the
cheap. Many struc-tures were also weakened by earlier
earthquakes, hurricanes, civil strife and fires.

Greg Moro, operations manager for Independence Recy-
cling of Florida (IRF) has been working on a plan to
move two mobile crushing and screening plants to Port
Au Prince to recycle earthquake debris for use in new
construction. “I have had three groups approach us
about going down to Haiti. One is a group from Utah,
Proactive Energy Concepts, is working through retired
General Leslie Clark to put a package together to go to
Haiti for a 10-year recovery program. The first part of
their program is demolition and clean-up, providing salt-




water desalinization and wind and solar energy. We fit
into the early phase of this program and don’t know how
long we would be there. They want us to demolish build-
ings and recycle them into whatever useable products
we can make, for example aggregates to be used in new
concrete for future development.”

IRF operates six receiving yards for construction and
demolition debris in Florida serviced by three mobile
crushing plants. Through the collection of concrete,
block, rock and other aggregate based materials IRF
produces recycled aggregates and road base for reused
in new construction. The crushers are moved from yard
to yard to handle stockpiles and are also moved to cus-
tomer locations for major on-site crushing and recycling
projects. Depending on the economy, IRF recycles
approximately three million tons of concrete and asphalt
per year.

IRF is one of nine DiGeronimo Companies, which in-
cludes Independence Excavating, headquartered in
Cleveland, that has 10 mobile crushers in its fleet as part
of a diversified national capability in heavy industrial
construction, site development, concrete, demolition and
environmental solutions. The DiGeronimo family is also
involved in aggregate distribution and manufacturing
construction equipment, including the fabrication of
IROCK crushers.

"I would say a quarter of a percent of what we crush is
waste. We might crush 40,000 tons of concrete and only
have one or two 20-yard dumpsters of trash that we pay
to take to a landfill. All of the steel gets recycled and 95
percent of our production is sold to the private sector.
Incoming raw material is about 50/50 private and gov-
ernment. In Florida, for example, DOT instituted a new
spec to use recycled aggregate for roads, but there are
two problems. One, the engineers are not writing the
road specs, and two, there’s not enough raw material to
crush to keep up with the orders if they would start us-
ing it. We are not nearly seeing the demolition material
in our yards as we did three years ago,” said Moro.

Moving mobile crushers to Haiti and providing all the
support logistics to keep them operational will be a large
undertaking. Each mobile crusher requires between 9
and 11 heavy-haul loads to move from one location to
another. A crusher will have to be moved from a Florida
location to a port, loaded on a roll-on-roll-off vessel, off
loaded in Port Au Prince and trucked to a work site.
Typically, it takes about a day and half to set up a plant,
but in Haiti it will undoubtedly take longer.

For concrete demolition debris, one crusher realistically
can process between 1,800 to 2,400 tons per day, and
crush asphalt at anywhere from 3,000 to 4,000 tons a
day. Magnets remove ferrous metals during the screen-
ing process, which are recycled as scrap.

“We are geared for larger jobs, 20,000 tons and up. We
are also known for delivering a product that always
meets the spec. We take material through the crusher
and then we put it through a screen plant. If a material
comes through oversized, the screen captures it and it is
sent back on a return to be re-crushed. We can screen
down to sand if required,” said Moro.

Recycling construction materials from natural disasters
seems to make economic and environmental sense, but
is rarely practiced in the United States. “In most cases
after a hurricane they are in such a hurry to get things
cleaned up that they don’t sort the material and every-
thing gets landfilled and you lose the concrete and other
salvageable material,” Moro lamented.
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tans per day.

After the 2004 Hurricane Charlie hit Florida, clean-up
companies were paid by the yard, so most every yard
that went to landfills resulted in wasted material that
could have been recycled and it resulted in end of life for
several landfills. “After Charlie I was sitting here thinking
we were going to get a lot of concrete to recycle, but
they were not sorting it and most all was landfilled. We
had a high school that was damaged by Charlie. They
tore it down and brought it to us and we weighed all the
material that came in. The school got LEED credits for
bringing it to a certified recycler. Then we sold back the
crushed material to the school as road base under as-
phalt parking lots, which they also earned the high
school LEED credits for using recycled material,” Moro
cited as an example of an ideal disaster recycling sce-
nario.

Recycling construction and demolition materials on-site
in Port Au Prince makes better sense. As a remote island
nation, importing anything is highly expensive, particu-
larly tons of construction materials. Besides, much of the
port facilities were damaged by the earthquake and what
remains can be put to more urgent needs.

“From what I've heard about Haiti, they are planning to
quadrant off the city and move out the population. Com-
panies will go in, scrape the earth clean and build it back
up again with hurricane and earthquake resistant struc-
tures,” said Moro.

The economics of recycling C&D material vary depending
on the nature of the project. The bigger the project, the
better the economies of scale and Port Au Prince may
prove to be huge. In the United States, recycled aggre-
gate usually costs less per ton than virgin.

“If virgin DOT specified No. 57 stone, 34 inch rock, costs
$20 a ton, recycled aggregate may be $17 or $18. But if
you own the debris it's a completely different story.
Recently they were tearing down an old football stadium
and called us in to crush on site and make two inch
aggregate to use as road base for the parking lot. Doing
it that way on-site is much faster and cheaper than
buying virgin,” Moro noted.

In Florida, IRF routinely takes concrete highway and
house slabs and large chunks from bridge demolition
which contains large aggregate and crushes it back into
smaller aggregates and road base. “After looking at the
concrete they have in Haiti, you don’t see a lot of aggre-
gate. A lot of it looks like small, pebbly stuff which is
very well suited to sidewalks, house slabs and many
other building applications that use pump mix. We can
crush it down to any size. They will have to decide what
they want to use it for,” said Moro.

For Haiti, IRF is planning on bringing two complete
crusher packages including screen plants, loaders and
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excavators with hammers and densifiers. IRF was told to
bring experienced crews to get the plants up and running
quickly. The plan is to eventually cross-train Haitians to
do some of the work. At first Haitians will do more of the
manual labor like picking debris not wanted in the
crusher, but some Haitians may be trained as equipment
operators.

“If we go to Haiti, the biggest challenge is we would
have to be completely self-sustaining. We'd have to sup-
ply our own housing and all the resources to support our
people and our equipment,” Moro said.

(Mike Breslin, American Recycler from ASCE SmartBrief on
Sustainability, March 2, 2010)

O3 D

Photocatalytic concrete lets buildings clean
themselves

A new type of "smartcast" concrete lets buildings use the
sun's energy to clean themselves of grime and pollution.
The latest example of this new photocatalytic concrete can
be found on the new Sun Life Financial Center in Waterloo,
Ontario. The rooftop sports Hanson Hardscapes' formula of
special aggregates mixed with TX Active photocatalytic
white cement.

DAVIDE LUSSETTI : Rome’s Dives in Misericordia Church
was one of the first buildings to use a special form of self-
cleaning photocatalytic concrete.

A recently completed major renovation of the Sun Life Fi-
nancial Centre in Waterloo is one of a small, but growing
number of projects where special cement has been incorpo-
rated so that buildings can harness the sun to self clean
and de-pollute themselves.

The financial centre’s concrete “smartcast” roof top pavers
were manufactured by Hanson Hardscapes using a unique
formula which includes special aggregates and admixtures
with TX Active photocatalytic white cement.

First used in 2001 in the construction of a landmark church
in Rome, the cement has been used in the construction of
several prestigious architectural-style buildings in Europe
and has now established a foothold in the North American
construction market.

The cement, which contains titanium dioxide, speeds up the
natural oxidation process in the concrete, says Dan
Schaffer, product manager for Essroc, the North American
subsidiary of the Italcementi Group, the developer.

It's a process known as photocatalysis, in which a sub-
stance known as a photocatalyst uses light to expedite the
rate of a natural oxidation process, he explains.

“There’s nothing magical about it. Essentially sunlight is
being used as a strong agent to oxidate primary pollutants
such as sulphur dioxide, VOCs and carbon monoxide.”

The photocatalytic action destroys the various organic air
pollutants such as car exhaust fumes, industrial and resi-
dential emissions that come in contact with the concrete
surface. As a result, buildings can maintain its original
appearance, he says.

The cement was used for the first time in the production of
the precast panels that form the three distinctive “sails” of
Rome’s Dives in Misericordia Church, designed by American
architect Richard Meier.

It was created by the Italcementi Group to meet the rigid
specifications of the architect and Vatican officials who
wanted a church that would maintain its appearance in
Rome’s smoggy environment, says Schaffer.

The successful application subsequently led to is use in the
building of a police headquarters in Bordeaux France and
sparked a major independent technical study on its uses by
members of the PICADA PROJECT, a non-profit organization
comprised of manufacturers and research testing laborato-
ries, says Schaffer.

It was introduced in North America in 2007 and been used
in the construction of approximately 20 buildings such as a
75-foot high- Bell Tower at a college in Georgia. “At that
height, keeping the precast panels clean through conven-
tional methods would be difficult and costly,” he says.

HANSON HARDSCAPES : The material is also used in the
rooftop pavers of the Sun Life Centre in Waterloo, Ont.
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All of the buildings are in the United States, with the excep-
tion of the Sun Life Centre. Hanson Hardscapes chose the
cement for the centre’s rooftop pavers because it will con-
tribute to the inherent qualities of its own smartcast pavers,
says vice president Leo Steffler.

For now the cement is only manufactured at Essroc’s Vir-
ginia plant. But Schaffer is confident more plants will be
opened in other parts of North America once the product
becomes better known and used.

“It is becoming more and more accepted by architects and
engineers. The feedback has been very positive.”

The one big drawback is the price, which averages out to be
additional $1 per square for every square inch of thickness.
But it’s only used in the face mix and certainly wouldn’t be
used for hidden concrete structures. Some of its applica-
tions would include concrete sidewalks, architectural pre-
cast panels and concrete roof tiles, says Schaffer.

(Daily Commercial News (3/12) Dan O’ Reilly, correspond-
ent from ASCE SmartBrief March 12, 2010)

O3 D

AvakUkAwon: Epnopio «pnawv>» A.E.

Tnv ®pa nou otnv EAAGda Tovol and pnada oIkodoH®V
ocwpelUovTal o pédaTta kal daon, orn Néa YOopkn Hpia
opyavwon nouAdsl pONva oikodopIka UAIKa and deU-
TepO XEpI. Ki €101 Byaivouv OAol KEpSICHEVOI: IGI0KTR-
TeG Kal nepiBaAiAov.

o

TaAainwpnbnka apkeTd yia va To Bpw, &va KpUo WECNUEPI
Tou evapn. Eival pia anoBrikn 1.700 TETPAYWVIK®OV HETPWYV,
KPUMMEVN OE MIO NOUXN MECOAOTIKA YEITovia Tou Queens.
«Build It Green» &¢ypage oTOV TOIX0 PE HMOYIA - KAl NpAypa-
TI «gd® NwAoUvTal NAoNG QUOEWS UAIKA»: anod noOpTeG oni-
TIOV anod Ta npodaoTia kal navtfoupia piag naiidg pub, péxpi
MOKETEG, NAEKTPIKA €idn, €vTOIXIOMEVA VTOUAAMIA, OKNVIKA
ano To TeAeuTdio goou TnG MavTtova otov OHE, €vag Tovog
yuwooavideg and tnv avakaivion Tou agpodpopiou JFK, £va
Hapuapivo yAunTto Tlaki vintage kal OAa Ta €idn UylEIvAG o€
«noAU kaAr kataortaon». Eival 0Aa «deUTepo XEpi»! Kanolol
Ta nouAnoav €dw OTAv €nayav va Ta xpeialovral fj avakai-
vioav To OniTli Toug Kal kanolol aAAol Ta ayopalouv, Twpa,
naduednva yia va avakaivioouv 1o 3IKO Toug. H gnoxn Tng
OIKOVOMIKAG Kpiong, N OIKOAOYIKF CGUVEIdNON, TO €niXEipnua-
TIKO daipdvio TnGg NEag Yopkng - kal n andvrnon: XTio' To
npaacivo!

O TC4oTiv, €vag xapoyeAaoTtog 30apng pe @opua pydtn, HE
unodExeTal oTo ypageio Tou, nou Bupilel akatdoTaTo ypa-
(eio evog naAlalonwAn: APIosg ENoxnG, acTeia Kal NoAUXpw-
Ma avTikeigeva nou... diakpibnkav péoa otn peydAn pala

TNG avakUKAwoNG kal kEpdioav pia InAeuth B€on oTo dwpa-
TIO PE TOUG UNoAoYIOTEG. Byaivoupe €Ew. O xwpog eival axa-
VAC Kal ynAoTapavog, yia TepAcoTia anobnkn Pe napabupa
KOVTa oTnv opo®n kal Aauneg ¢Bopiou. Mia opada nou Bu-
Hilel ouppopia panep EspopTwvel eva gopTnyo. KateBalouv
Mia aonpn nopta, Aiyo «xTunnuévn», aAAd oxi axpnorn. Me
eva wihopalepa (yuaAoxapto, oTokapiopda, BAWIYo) WMopsi
AVETA va avTIKaTaoTrnoEl TNV NOpTA TOU OnITIoU oou, Mou
ano Tnv uypacia dev KAgivel kaAd.

KaTeBalouv ki AAAeg nopTeG, kapid dekanevrapid. Tig Tono-
BgToUV TN Hia miow ano TNV aAAn, o€ Yia YePIa TNG anodn-
KNG NMou undpxouv KiI GAAEG - NpEnel va gival navw ano ne-
vTakoaia koppdTia. Mo dinAa, sival palepéveg kapia dekapia
Aekaveg kal vinTrpeg. Kal nio KATw pia ogipd and wuyeia,
kouliveg, nAuvTnpia. «Eivar dUokoAo va diaTnpnoceig Tnv
TA&n peEoa 'dw, Pe OAA AuTa Ta aTtaipiacTa cupnpdykaid, To
npoonabouUpe...» pou Afel o TLAOTIV KABWG NPOoXWPAUE Mio
péoa. AploTepd, €vag owpog and npdciva naiid navrioupia
kal nAdar Toug pia EUAIVR dlakoounTikn, 1pAavdElikn apna -
nou KAnoTe €0TeKE PnpooTd oto Teddy's Bar. AsiToupyouoe
otnv napahiakn Zwvn Tou MnpoUkAIV PEXPI NEPUTT TO @BI-
vOnwpo, ondTe EBAAE AOUKETO.

Ta £€00da enidoToUv nepiBaAlovTika cepivapia

To «Build It Green» 15pUBnke To 2004, €MISOTOUHEVO ANO TO
Community Environmental Center, pia kpaTikrf opyavwon
nou unooTtnpilel «npdcivec» npwToBouAieg. AuTO mnou Kd-
vouv €ival anAod: Me £peuva kal PEOW OUVEPYATWV TOUG,
paBaivouv noia oniTia 1} okNVIKA 1 KATAOKEUEG K.AM. KATE-
dagilovTal n avakaivilovral atnv nepioxn TG NEag Yopkng.
3TN GUVEXEIQ EMIKOIVWVOUV HE TOUG IDIOKTHTEG KAl TOUG Mpo-
Teivouv TNV evaAAakTikn AUon: «AvTi va nAnp®oouv €Tal-
peia katedagiong r ouAloyng pnalwv, va napouv £€uag,
dwpeav.

Epeic Ba ENAWOOUPE NPOOEKTIKA OAA TA AVAKUKA®OIUA UAIKG
TNG KATAOKEUNG Kal O,TI hunopei va Eavaxpnaoiydonoin®ei. =Tn
ouvexela, Ba Ta diabéooupe WG ""HETAXEIpIOUEVA' O AlAVIKN
N Xovdpikrn. Me Ta €00da Ba e€ndOTHOOUNE OgpIvapia yia
nepiBailovTikn enipdppwon o€ oxoAeia». To povo «aduva-
To onueio»: OTI n diadikacia Tou B.I.G. anaiTei nepinou Tov
dinAdaio xpoévo anod Tnv katedagion (HEXP! TO OUVEPYEIO HE
To yepavo va EnAwaoel €va-£va Ta napdbupa kal TIG nOpTEC,
Ta vTouAdnia Tng koulivag kal Tnv EUAIVN €0wTEPIKN OKAAQ,
TN OTEYN Kal TIG JOKETEC...). ‘OPWC, TO «TOAUNa» O GuvdU-
aopd pe To «eco friendly» Toug owdlel. O1 NeEPIOTOTEPOI TO
npoTidoUV Xwpig deUTepn OKEWN.

Mei®wvel Toug 16.500 Tovoug pnalwv TnGg Néag YOpKNnG

KiI av oKe@Tei Kaveig OTI kABe pépa «meTiouvTar» 16.500
TOVOI anod axpnoTa oIkodOMIKA UAIKA HOVO OTnV MOoAITEid TG
Néag Yopkng, Ta onoia 6a kaTtéAnyav oTn XWWATEPH Tou
ZTartev AihavT kal anoteAoUv kai To nepinou 50% Tou OYKoU
TWV AnopPINKATWV TNG MNTPOMNOANG, TOTE N €MIXEipnon Tou
TCaoTiv anokTd évav noAU ocoBapd Adyo unapéng. H Taon
£xel eEanAwOei paydaia, Tnv TeAeuTaia dekaeTia, an' akpn ¢
akpn otig HMA. Kal pe 6edopéva Ta TepdoTia HeEYEOn Tng
Xxwpag, e€ivar évag kAadog nou kdaBs xpovo Tlpdpsl
digekaToppUpia anod To Tinotd. MouAwvTag «gkounidia», nou
OMWG gival akopa «lwvTava», apa dev sival okounidia.

AUO yuvaikeg, papd kal Kopn, upnaivouv BIOTAKTIKA OTnv
anoBnkn. Koiralouv yupw-yUpw. O TZaoTiv poU InTd ouy-
YyVOMN Kal ndsl va Toug WIAnoel. Waxvouv pia EUAIvn nopta
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yla To unvodwuario TG WIKPNG. 'Exouv pali Toug Tig diacTa-
O€IG 0€ €&va KOMMATI XapTi, 0 QiAoG Pou Toug deixvel nou va
KoITGEouv. Aev B£Aouv va TIC QWTOYpaAPiow, Kaveig dev
nolapel xapoyeAaoTog péoa oe éva «second hand stores.
Mia dAAn miToipika, A@poapepikava, yupw ora 25, nnyaivel
npPo¢ To Tapeio PE €va Pakpu KoPuaT EUAo (mou kamoTe n-
Tav Natwpa kai, onwg ¢aiveral, 8a Eavayivel) ora xEpia TnG.
«Bpnkeg autd nou nNBeAeG;» Tn pwTAPE. «Nai, yia va KAEiow
auTr TNV TpUNA OTO NAPKE TOU gdAovioU Hou, gival oxedov
To id10 XpwHa. ©a To KOWw OTo PEYEBOG Mou MpEnsl Kal dev
0a ¢aiverar Tinota, 6a 'var pia xapd...» XagoyeAdel nAaTiA
Kal pag xaiperdasl. H Tipn eivar 3 doAdpia. 'OvTwg, Wia xa-
pa...

(Keipevo - odwToypapieg: AXIAAEAZ TMEKAAPHX / H
KA®HMEPINH / OIKO, 11 MapTiou 2010)
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Cool roof coating: Mechanism kept under wraps

SAN FRANCISCO — The American Chemical Society held a
news briefing March 21 to feature a new energy-saving
technology. It's an ostensibly “smart” coating for roofing
materials that knows when to reflect heat, like in summer
time, and when to instead let the sun’s rays help heat a
structure.

Roofing materials already exist that can reflect the sun's
rays. But they always reflect, says Kyle Ungvarsky, an
engineer with United Environment & Energy of Horseheads,
N.Y. In contrast, his company’s new material can be tuned
to stop reflecting when it’s advantageous to do so.

He reported that bench-scale testing found that compared
to conventional "cool roof" technologies, UEE’s climate-
responsive material should be able to reduce rooftop temps
“by 50 to 80 percent” in warm weather, and actually
increase roofing temperatures by “up to 80 percent” during
cold seasons.

"The coating is mainly made of recycled waste cooking oils”
and can be sprayed onto existing asphalt shingles or some
other roofing material. Depending on how it's been
chemically “tuned” for the local climate, Ungvarsky said,
the novel coating can effectively “read a thermometer.”
When the outdoor temperature reaches some set point, he
said, the coating undergoes a phase change that switches
its optical properties from reflecting to transmitting solar
ultraviolet and infrared radiation onto the roofing material
below.

Cool concept, but how does it do that? The patent-pending
technology is “proprietary,” Ungvarsky says, so he couldn't
divulge details.

A colleague at the briefing asked what makes this new
material conceptually different from commercially available
window coatings that can reflect — or not. He wouldn't say,
except to reaffirm that this technology was for roofs. Which
we already knew. Any chance that his company had
published anything on the phase-change optical coating,
that reporter asked? Nope.

As I'm puzzling over how this oil might alter its
transmissivity it occurs to me: Is there something
embedded in the oily polymer that does the thermostat
reading and optical presto-change-o trick? Yes, Ungvarsky
admits. The oil isn’t tunable by itself, but instead depends
on some proprietary additive.
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At which point the briefing was called to an end. The entire
event lasted 8.5 minutes.

I see our job as science journalists to help demystify
science by reporting on new concepts, new developments
and how things work. We can’t hope to do that when all
we're offered is black-box science. And I don’t blame
Ungvarsky, a young engineer with his company. He was
undoubtedly instructed to offer a superficial description of
the new technology. One that might invite nibbles from
companies interested in partnering with UEE on a new line
of commercial products. Indeed, Ungvarsky said as much.

But I am disappointed that the ACS wasted one of its few
preset opportunities for reporters to meet with presenters
over a project so short on details.

I visited the company's poster, this evening, when it went
up. It didn’t say much more than Ungvarsky shared at the
briefing. But I did pick up a potential clue as to the tuner.
The poster was part of the ACS' cellulose division, which
would suggest that the mystery additive contains, was
fashioned from, or in some way resembles cellulose.

If that technology truly performs as UEE claims, that could
be great. Cooling down roofs all over a warm metro area,
Ungvarsky points out, could do a lot to diminish the heat-
island effect associated with today’s urban areas.

On a smaller scale, the new coating could also make
working conditions better for roofers. My dad and I replaced
the shingles on my house many years back. And I can
attest that even in early April, when the backyard was
about 65°F, the temperature two stories up atop that dark
asphalt was scorching and the roofing shingles gooey.
Which makes it easy to damage them, not to mention get
tarry deposits all over your clothes and hands.

I happened to mention this to a commercial roofer in our
area, a few years back, and he agreed that his crews can
easily encounter blistering working conditions that exceed
130°F in summer. I bet they would love to see cool roof
technologies transform the rooftop landscape. And if UEE
has its way, smart coatings for roofing could debut within
three years.

(Janet Raloff / Science News from ASCE SmartBrief, 23
March 2010)
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Europe Could Go 100% Renewable By 2050

Earlier this month, the European Commission reported that
the EU was on track to get 20 percent of its electricity from
renewable sources by 2020. (Some countries, like Germany
and Austria, are flying past their targets; others, like Italy,
have lagged behind.) But how much further could Europe
go? A new report from PricewaterhouseCoopers finds that
the continent could get all of its electricity from renewable
sources by mid-century—although it would take a major
upgrade to the electrical grid:

A "super-smart" grid powered by solar farms in North
Africa, wind farms in northern Europe and the North Sea,
hydro-electric from Scandinavia and the Alps and a
complement of biomass and marine energy could render
carbon-based fuels obsolete for electricity by 2050, said the
report.




The goal is achievable even without the use of nuclear
energy, the mainstay of electricity in France, it said. ...

Achieving all-renewables electricity will depend less on new
technology than on revamping Europe's legal and
regulatory framework, the report argued: "Most of the
technical components are available in principle already
today."

Here's an earlier post on the Desertec proposal to put a
bunch of concentrated solar plants in northern Africa and
wire the electricity up to Europe. It's feasible, though not
easy—the PWC report notes that the project would depend
on unifying the European power market and then
integrating it with North Africa's. Then again, that doesn't
sound like that much more of a headache than the
alternative: Under a variety of business-as-usual scenarios,
the EU's projected to import about 70 percent of its energy
by 2050, including loads of natural gas from Russia, which
hasn't always been the most stable of suppliers. So the EU
has plenty of reasons beyond climate change to want to
decarbonize.

(Bradford Plumer / The New Republic, March 30, 2010
News from ASCE SmartBrief on Sustainability, 31 March
2010)
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Building Deconstruction

A component of the “Green” movement is deconstruction.
Rather than demolishing a structure and delivering the
debris to landfill, deconstruction provides for the careful
removal and reuse or recycling of building materials. The
materials can be stored and reused on the existing site thus
eliminating transportation charges. The alternative is to sell
or donate the deconstructed materials.

Typical materials considered for deconstruction include the
following:

Interior doors and frames

Structural framing

Casework

Brick masonry

Plumbing fixtures

Wood strip flooring

Roof sheathing boards and metal roofing

The decision to deconstruct is based upon several factors;
the first is a site assessment. This involves evaluating the
materials based upon type, quality level and condition,
quality and installation method. Another aspect of site
assessment is the adequacy of the site to store and
clean/process the materials. The second consideration is
the potential market for the materials if they are not being
reused for the project. The current price for new materials
must be compared to the potentials sale price of the
deconstructed material. That price is based upon the
condition and quality of the deconstructed material. The
presence of local salvage retailers and the ability to market
and cost of transporting the materials is also a
consideration. Safety is a key concern in the planning and
executing of a deconstruction project.

Aside from the LEED incentives/credits for deconstruction
there are a number of other reasons to deconstruct.

o Newer replacement materials may be scarce or of lesser
quality. An example is the structural timers used in many
old mill buildings. These timbers are frequently larger and
longer that those commercially available today. Also their
old growth strength is greater than wood from newer
forests.

e Demolition disposal costs continue to escalate as solid
waste land fills are closed and new land fills are plagued
by permitting issues.

e Commodities such as steel, copper and aluminum are
becoming more expensive and substantial energy can be
saved by recycling.

A final consideration in deconstruction is schedule. The
deconstruction process is more labor intensive than
demolition, therefore time must be provided in the
construction schedule to allow for the process.

In the final analysis the cost, time, and environmental
considerations will be the determining factors.

(Reed/ACP Construction Data, March 30, 2010 from ASCE
SmartBrief, 31 March 2010)
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In search of an earthquake-proof building

e Engineers say technology exists to stop buildings from
collapsing during quakes

e The technology isn't spread evenly across the globe,
however

e "Base isolation" technology puts buildings on floating
pads

e Other simple building techniques reduce the chance of
building collapse

Many buildings in Chile withstood a stronger earthquake
than one in Haiti, which toppled concrete structures.

(CNN) -- It's a sobering fact: Earthquakes alone don't kill
people; collapsed buildings do.

But can people engineer buildings that wouldn't crumble
when subjected to the rumblings of the Earth?

In the wake of the Haiti and Chile earthquakes, such a que-
stion has more importance now than any time in recent
memory.

The simple answer is yes. The technology exists to make
buildings nearly earthquake-proof today. However,
installing those safer buildings all over the world isn't so
simple. Neither is figuring out who will pay.

In a handful of interviews, engineers who work on earth-
quake-resistant buildings said current technologies prevent
well-designed buildings from cracking when the ground
shakes beneath them.

As the earthquakes in Haiti and Chile show so graphically,
the real issue may be that adoption of these building tech-
nologies -- many of which require only simple changes to
building materials or composition -- is far from equitable.

"Most disasters are created by human beings. It's how we
build and where we build that creates the hazard, the
disaster," said Michael Armstrong, senior vice president of
the International Code Council, a nonprofit group that de-
velops building codes for countries to adopt. "Earthquakes,
hurricanes, fires, floods are going to occur, but there are
ways in terms of where we build and how we build that can
reduce the impact."

In Chile, an 8.8-magnitude earthquake on Saturday has so
far killed more than 700 people. On January 12, a less
powerful earthquake, one measuring 7.0, killed more than
200,000 in Haiti.

The difference in those death tolls comes from building
construction and technology, scientists and engineers have
said. In Haiti, buildings were constructed quickly and
cheaply. Chile, a richer and more industrialized nation,
adheres to more stringent building codes.

How it works

Technology designed to keep buildings from collapsing
works essentially in two ways: By making buildings
stronger, or by making them more flexible, so they sway
and slide above the shaking ground rather than crumbling.

The latter technology employs an idea called "base isola-
tion."

For about 30 years, engineers have constructed skyscra-
pers that float on systems of ball bearings, springs and
padded cylinders. They don't sit directly on the ground, so
they're protected from some earthquake shocks. In the
event of a major earthquake, they sway up to a few feet.
The buildings are surrounded by "moats," or buffer zones,
so they don't swing into other structures.

"You actually take the foundation of building and you put it
either on almost like springs or on a mechanism so it is al-
lowed to move a little bit with the earthquake," said
Armstrong of the building code council.

Well-designed buildings with base-isolation systems ensure
that no lives will be lost, no matter the strength of an
earthquake, said Michael Constantinou, a professor of civil
engineering at the University at Buffalo, State University of
New York.

More difficult than perfecting the technology, he said, is fi-
guring out how large of an earthquake will hit a certain
area.

"The issue is estimating correctly the seismic demand," he
said. "I don't think there is a problem with the technology."

Mehmet Celebi, a senior research civil engineer at the U.S.
Geological Survey, said there have been striking examples
where buildings made with base isolation survived earth-
quakes while others did not. He said a University of South-
ern California hospital in Los Angeles, for example, survived
a 1994 earthquake "absolutely unharmed."

A neighboring hospital building that did not use the isola-
tion technology suffered considerable damage, he said.

New developments

Still, some engineers are developing technologies to im-
prove on this idea of semi-floating buildings.

Bill Spencer, a civil engineering professor at the University
of Illinois, said electronic sensors that detect seismic sha-
king can tell the building how to react to avoid damage.

"It's in the spirit of the anti-lock braking systems in cars,"
he said. "They measure the dynamic behavior of the car
and adjust the braking force to get it to do what you want it
to do."

Celebi said buildings with those censors have been built in
Japan but not in the United States. Some use accelerome-
ters, which are also found in newer smart phones, to detect
motion.

"If they exceed a certain level, then the damper system
goes into action and reduces the amount of shaking" in the
building, he said.
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Old ideas

Others are trying to make earthquake-safe buildings less
expensive.

New buildings with earthquake-resistant technology cost
about 5 to 10 percent more than those built without the
precautions, engineers said.

The cost of retrofitting old buildings to modern earthquake
standards is much more expensive but has been tried in
certain cases, such as when the city of San Francisco re-
trofitted its city hall with base-isolation technology.

That project, which included other improvements, cost a
total of $293 million, according to the San Francisco Chro-
nicle.

High costs keep countries such as Haiti from adopting the
latest building techniques and technologies, said Nicholas
Sitar, professor of civil and environmental engineering at
the University of California at Berkeley.

He said making buildings more basic might actually make
them stronger and would cost less than high-tech upgra-
des.

"Sometimes it's very simple," he said. "Simple square build-
ings that are relatively stout will do very well [in earth-
quakes]. The problem is that most architects and people
don't like to live in square structures with square windows."

Awareness

Engineers pointed to other simple solutions, such as rein-
forcing concrete buildings with steel rods and bolting wood-
en buildings to their foundations, as ways to prevent mass
casualties in earthquakes.

But such measures still aren't taken in many parts of the
world, Armstrong said.

"There's a way to reduce the risk," he said. "The countries
that have not adopted the codes tend to be poorer count-
ries and perhaps the degree of sophistication or commit-
ment to code enforcement is also an issue in these count-
ries."

It would be a start for more developing countries to adopt
building codes that include measures about earthquake re-
sistance, he said, but that wouldn't fix everything.

Armstrong said people all over the world, and with all job
types, from city planners to construction workers, need to
be aware of technologies and building methods that prevent
buildings from collapsing in earthquakes.

"You can write a really good code, but you'd better have
the capacity to enforce it," he said. "You've got to have
people on the ground who are trained and certified in codes
and are willing to enforce the codes."

(John D. Sutter, CNN from ASCE SmartBrief March 3, 2010)
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Developing Earthquake-Proof Buildings

Destructive earthquakes in Haiti and Chile recently highlight
the importance of engineering and testing earthquake-proof
systems.
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The 8.8-magnitude earthquake that struck Chile last week
was much more powerful than the 7.0-magnitude earth-
quake that struck Haiti in mid-January. Yet it caused only a
fraction of the casualties (fast approaching 800) compared
with the 300,000 people estimated to have died in Haiti.
Some seismologists suggest that one reason for the differ-
ence in the death tolls is that buildings in Haiti were con-
structed quickly and cheaply, while Chile enforced building
codes for earthquake-resistant structures after a 9.0-
magnitude earthquake in 1960.

"Since the turn of the century, earthquakes have directly or
indirectly (including tsunami) claimed the lives of more
than 640,000 people, four times more than in the preceding
two decades, and proportionately more than the global
increase in population would anticipate," according to a
recent paper in the journal Nature.

"If buildings are not made earthquake resistant, the toll is
likely to continue to rise as cities grow in population," Roger
Bilham, a professor of geological sciences at the University
of Colorado and one of the first seismologists to visit Haiti
after the recent earthquake there, writes.

Earthquakes generate forces that a building's structure may
not be designed to endure. During a quake, the ground
moves while the building resists the shaking. "Although
most of the ground movement usually is horizontal, a
quake can also rock a building up and down, like a rodeo
rider on an angry bull," TLC's Tremor Tech says.

Hinging on the idea that building to withstand natural forces
is not a losing battle, plenty of engineers and architects
believe it is possible to design and construct an earthquake-
proof building. At study centers throughout the country,
many experts are working to develop new technologies that
could minimize the dire costs of a major quake.

"Technology designed to keep buildings from collapsing
works essentially in two ways," a CNN Tech report this
week explains: "By making buildings stronger, or by
making them more flexible, so they sway and slide above
the shaking ground rather than crumbling."

These videos introduce a range of earthquake labs where
engineers and scientists model earthquakes and the
architectural damage such natural disasters can cause,
while highlighting sites for testing systems and technologies
to make manmade structures more earthquake-resistant,
perhaps even earthquake-proof.

Resources

Lessons From the Haiti Earthquake by Roger Bilham,
Nature, Feb. 17, 2010

Earthquakes: Tremor Tech, TLC (Discovery), 2008

In Search of an Earthquake-Proof Building by John D.
Sutter, CNN, March 2, 2010

The Lab That Could Save Us All From Earthquake
Destruction, The Infrastructurist, March 3, 2010

..."In Recent Earthquakes, Buildings Have Acted as
Weapons of Mass Destruction", DemocracyNow.org, March
1, 2010

How Earthquake-Proof Buildings Work by Marshall Brain,
BrainStuff (HowStuffWorks), Oct. 29, 2008
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http://news.thomasnet.com/IMT/archives/2010/03/develop
ing-engineering-testing-earthquake-proof-buildings-wake-
of-haiti-chile.html

(David R. Butcher, ThomasNet Industrial Newsroom from
ASCE SmartBrief March 5, 2010)
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New, tough material is created

MANCHESTER, England, March 10 (UPI) -- British scientists
say they have combined chalk and polystyrene to produce a
tough new material that could make other materials more
durable.

The team of scientists from the Universities of Manchester
and Leeds said their technique could be used to make
ceramics with high resistance to cracking -- which could, in
turn, be used in crack-resistant building materials and bone
replacements.

"The mechanical properties of (sea) shells can rival those of
man-made ceramics, which are engineered at high
temperatures and pressures. Their construction helps to
distribute stress over the structure and control the spread
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of cracks," said Stephen Eichhorn of the University of
Manchester. "Calcium carbonate is the main ingredient of
chalk, which is very brittle and breaks easily when force is
applied.

"But shells are strong and resistant to fracturing, and this is
because the calcium carbonate is combined with proteins
which bind the crystals together, like bricks in a wall, to
make the material stronger and sometimes tougher. We
have replicated nature's addition of proteins using
polystyrene to create a strong shell-like structure with
similar properties to those seen in nature."

Although further study and testing is needed, he said the
research "offers a straightforward method of engineering
new and tough chalk-based composite materials with a
wide range of useful applications."

The study appears in the journal Advanced Materials.

(United Press International from ASCE SmartBrief March
11, 2010)
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Tsunami generator copies wave behaviour

A unique wave-generating machine that mimics the activity
of real-life tsunamis with unprecedented realism has been
used successfully in an Oxfordshire laboratory.

The simulator has copied the behaviour of the first massive
wave of the 2004 Boxing Day tsunami.

Developed and built with Engineering and Physical Sciences
Research Council (EPSRC) funding, the tsunami generator
will improve understanding of how tsunamis behave. This
will aid the development of more effective evacuation
guidelines for parts of the world potentially at risk from
future tsunamis. It will also help improve the design of
buildings in susceptible areas so they are better able to
withstand the impact of such events.

The new facility has been developed jointly by EPICENTRE
(the Earthquake and People Interaction Centre), based at
University College London (UCL), and consulting engineer-
ing company HR Wallingford, at whose headquarters it is
located.

Mounted in a 45m-long wave channel, the tsunami gene-
rator uses a pneumatic system to suck up water into a tank
and then release it in a controlled way. This makes the fa-
cility fundamentally different from all other wave simulators
worldwide, which generally use pistons to produce waves.

The new pneumatic technique has a range of advantages
over a piston-based approach. In particular, tests by UCL
researchers at HR Wallingford have shown that it can re-
produce the draw-down phenomenon that is characteristic
of 'trough-led’ tsunamis, where the sea is sucked out first
before rushing back towards the shoreline.

Within the wave channel, or ‘flume’, the waves created by
the tsunami generator are directed over a model coastal
slope, enabling their behaviour and effects to be studied in
detail.

Specifically, tests with this facility will be used to enhance
understanding of the water flows and forces unleashed by
tsunamis. This will enable buildings and infrastructure in
vulnerable parts of the world to be designed and built in
ways that help them withstand these destructive events.
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Moreover, because this understanding will make it easier to
predict the behaviour of tsunamis at shorelines and when
they move inland, the tsunami generator will make it
possible to strengthen emergency and contingency planning
at a regional, national and individual community level.

‘Although the basic concept is actually quite simple, this is
the only facility that has ever been able to replicate the
draw-down phenomenon in the laboratory,’ said Dr Tiziana
Rossetto, EPICENTRE's director.

‘We've already used the generator to mimic the 2004 In-
dian Ocean tsunami at a 1:75 scale. The data gathered
should be validated and then made available to the scienti-
fic community within the next two years.’

The tsunami generator was designed, built and tested be-
tween 2007 and 2009. EPSRC support was supplemented
by additional funding from HR Wallingford and a student-
ship supported by consulting engineering company Arup.

The aim is to make the tsunami generator available for use
by other researchers from all over the world.

The tsunami generator before being lowered into the flume.
The waffles (the horizontal blue bars) stop sloshing inside
the tank, which gives better control of the generation of the
wave

(The Engineer, 23 March 2010 from ASCE SmartBrief)
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Pi Day

Pi Day and Pi Approximation Day are two holidays held
to celebrate the mathematical constant n (pi) (in the month
/day format: 3/14); since 3, 1 and 4 are the first three de-
cimal digits of n. March 14 is also the birthday of Albert Ein-
stein and the two events are sometimes celebrated toge-
ther.

Observation

Pi Approximation Day is observed on March 14, because of
the Ancient Greek mathematician Archimedes' first rough
approximation of n as being 3.14. [A few years later, Archi-
medes was able to calculate a much-better approximation
of n.] However, this may be considered misleading, as all
cited dates are "approximation days" (since n is an irration-
al number) and 22/7 is actually a closer approximation of n
than 3.14 is. Typically, March 14 is more popular for
countries using the month/day format and the 22nd of July
is more popular for countries using the day/month format.

Sometimes the so-called Pi Minute is also commemorated.
This one occurs twice on March 14 at 1:59 a.m., and 1:59
p.m. If n is truncated to seven decimal places, it becomes
3.1415926, making Pi Second occur on March 14 at
1:59:26 p.m. [Sometimes March 14, in the year 1592 at
6:53:58 a.m. is remembered.] If a 24-hour clock is used, Pi
Minute occurs just once yearly, on March 14 (3/14) at 1:59.

On March 14, 2015, the date will reflect five digits of pi
(3/14/15) rather than three. Pi minute will be at 9:26 on
that day, and pi second will be at 9:26:53.

Celebration

There is a large variety of ways of celebrating Pi Day and
most of them include eating pie and discussing the relevan-
ce of n.[Y The first Pi Day celebration was held at the San
Francisco Exploratorium in 1988, with staff and public mar-
ching around one of its circular spaces, then consuming
fruit pies. The museum has since added pizza to its Pi Day
menu.?! The founder of Pi Day was Larry Shaw,! a now-
retired physicist at the Exploratorium who still helps out
with the celebrations.

The Massachusetts Institute of Technology often mails its
acceptance (and rejection) letters to be delivered to pros-
pective students on Pi Day.

Pies for a celebration at the Massachusetts Institute of
Technology
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Free pies being prepared at the University of Waterloo

Some also celebrate alternative Pi Days and/or Pi Approxi-
mation Days in addition to the two listed above; these can
fall on any of several dates:

e March 4: When 14% of the 3rd month has elapsed.

e April 26: The Earth has traveled two radians of its orbit
on this day (April 25 in leap years), reckoning from the
start of the calendar year on January 1. The distance
travelled through the entire orbit around the sun, divided
by the average distance to the sun, equals 2n; two
radians equals !/, of our orbit. This is celebrated exactly
on the 41st second of the 23rd minute of the 4th hour on
April 26 or the 116th day. (In leap years, it is celebrated
exactly on the 3rd second of the 2nd minute of the 12th
hour on April 25 or the 116th day.) This celebration is not
a Pi Approximation Day.

e November 10: The 314th day of the year (November 9 in
leap years).

e December 21, 1:13 p.m.: The 355th day of the year (De-
cember 20 in leap years), celebrated at 1:13 for the
Chinese approximation 355/113.

Pi Pie at Delft University

History

On Pi Day 2004, Daniel Tammet recited 22,514 decimal di-
gits of n.!"!
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On 12 March 2009, the U.S. House of Representatives pass-
ed a non-binding resolution (HRES 224),!°! recognizing
March 14, 2009 as National Pi Day.!”!

On March 14, 2010, Google made a Google Doodle cele-
brating Pi Day, with the word Google laid over images of
circles and pi symbols.
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Larry Shaw, the founder of Pi Day, at the Exploratorium
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LIEBHER - Mia noAuU svdiagpépouca payvnrookonnon

STNV Napakatw NAeKTpovikn disuBbuvon (nA.81.) pnopsiTe va
OeiTe pia MoAU evdiagepouca payvnTookonnon enideigng
avToxng METAAAIKAG KATAOKEUNG aAAd kal duvaToTATWV Wn-
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XavAuartoc kai Xeipiotol Tou. To £oTelAe oTov €kdOTRH O
Randolph Langenbach pe Tnv akdAoubn onueiwon:

This is for all of you who participated in the debate about
the Vierendeel Bridge - and the rest of you as well.

http://www.youtube.com/watch popup?v=RobalKGMMIE

Randolph

Randolph Langenbach, F.A.A.R.
Conservationtech Consulting
www.conservationtech.com
www.traditional-is-modern.net
6446 Harwood Avenue

Oakland, California, 94618, USA
Voice: 510-428-2252
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Geotechnical Engineering: A
Practical Problem Solving
Approach

Nagaratnam Sivakugan and
Braja M. Das

Geotechnical Engineering: A Practical Problem Solving Ap-
proach covers all of the major geotechnical topics in the
simplest possible way adopting a hands-on approach with a
very strong practical bias. You will learn the material
through several worked examples that are representative of
realistic field situations whereby geotechnical engineering
principles are applied to solve real-life problems. There are
a few carefully selected review exercises at the end of each
chapter with answers given whenever possible. Also in-
cluded are closed-book quizzes that should be completed
within the specified times and will make you think and point
you to what you have missed.

(J. Ross Publishing, 2009)

FRACTURE and Life
MBrian Cotterell

his book is an interdisciplinary review of
he effect of fracture on life, following the
mdevelopment of the understanding of
fracture written from a historical perspective. After a short
introduction to fracture, the first section of the book covers
the effects of fracture on the evolution of the Earth, plants
and animals, and man. The second section of the book cov-
ers the largely empirical control of fracture from ancient
times to the end of the nineteenth century. The final section
reviews the development of fracture theory as a discipline
and its application during the twentieth century through to
the present time.

Contents:

Introduction and Basic Solid Mechanics

Evolution of the Earth; Evolution of Life

Human Evolution and Stone Tools

Building in Stone and Concrete in the Ancient World
From the Renaissance to the Industrial Revolution
From the Industrial Revolution to 1900

The First Half of the Twentieth-Century

Fundamentals of Fracture and Metal Fracture from 1950
to the Present

e The Diversity of Materials and Their Fracture Behaviour
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e Cutting and Piercing
e Recent Developments and the Twenty-First Century

(World Scientific, March 2010)

Art of Foundation Engineering
Practice

Geotechnical Special Publication
198

W. M. Camp, M. H. Hussein & J.
B. Anderson (Editors)

The Art of Foundation Engineering Practice, GSP 198, hon-
ors Clyde N. Baker, Jr., P.E., S.E., Honorary Member of
ASCE. For more than 50 years Clyde Baker has made dis-
tinguished contributions to the advancement of foundation
engineering design, analysis, construction, and monitoring
starting with the early Chicago high-rise buildings up to the
world’s current record-setting skyscrapers. It contains 38
technical papers contributed by professors, researchers,
practicing structural and geotechnical engineers, and con-
tractors. This book is a valuable source of information for:
historical reviews of land and offshore foundations work;
fundamental and advanced foundation analytical proce-
dures; foundation design using in situ geotechnical meas-
urements; drilled shafts in soft and hard rock; foundations
in difficult soils and geologic conditions; driven piles; foun-
dations for static and dynamic loads; testing and long-term
monitoring; and case histories. It also includes a paper by
Mr. Baker based on his 2009 Terzaghi Lecture.

Geotechnical engineers, structural engineers, foundation
specialists, academics, researchers, geotechnologists, con-
struction engineers, superintendents, and inspectors will
find something interesting and beneficial in this book.

(ASCE, 2010)

GEOTECHECAL SPECIAL PUBLICATION HO. 159

I 3 GeoFlorida 2010: Advances in
GeoForida Analysis, Modeling & Design

Adtvances in Analysis. Mogeing & Design

010 (GSP 199)

D. O. Fratta, B. Muhunthan & A.
J. Puppala (Editors)

Darie e ().
ASCE s i Pugguin, P, PE ==
Buasigam Wrurman, P, FE. N9

This Geotechnical Special Publication contains technical
papers pre-sented at Geo Florida 2010, Advances in Analy-
sis, Modeling, and Design, in Orlando, Florida, February 20-
24. These papers represent the most current thinking on
key issues such as: geotechnical modeling, microbehavior
of soils and granular media, soil and geotechnical system
characterization, foundation engineering design problems,
reliability problems in geotechnical engineering, geotechni-
cal engineering construction problems, pavement systems,
geoenvironmental engineering problems, geoenvironmental
engineering problems, geohazard mitigation problems, and
geotechnical engineering education. This proceedings will
be valuable to all engineers and professionals involved with
geotechnical engineering.

(ASCE, 2010)
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THE MATHEMATICS OF NATURAL
CATASTROPHES

. Gordon Woo

his is a unique book about natural
catastrophes, focusing on the mathe-
matical aspects of these phenomena. Although academic in
style and didactic in purpose, it is practical in the treatment
of the diverse issues covered, which range from hazard
warning and forecasting to engineering design criteria and
insurance loss estimation. Addressing as it does many
mathematical topics not found together in a single volume,
the book should be of value to all those with a quantitative
educational interest in or professional concern for natural
catastrophes.

Contents:

A Taxonomy of Natural Hazards
A Sense of Scale

A Measure of Uncertainty
A Matter of Time
Forecasting

Deciding to Warn

A Question of Design
Damage Estimation
Catastrophe Cover
Financial Issues

The Third Millennium

Readership: Earth and atmospheric scientists, civil engi-
neers, geographers, economists and applied mathemati-
cians.

(World Scientific)

History of the Modern Suspen-
sion Bridge: Solving the Dilemma
between Economy and Stiffness

T. Kawada, H. Ohashi and R.
Scott

"™ "When he was thinking about how to
build a bridge across the River Tweed, Sir Samuel Brown
stopped while observing a spider’s web. Right at this time
he discovered the suspension bridge." — Charles Bender,
1868.

The English translation of Tadaki Kawada’s landmark book
traces the modern suspension bridge from its earliest
appearance in Western civilization only 200 years ago to
the enormous Akashi Kaikyo and Storebalt bridges
completed at the end of the twentieth century. History of
the Modern Suspension Bridge: Solving the Dilemma
between Economy and Stiffness examines the conflicts, the
bridge collapses, the colorful personalities, and the
advancements that have shaped the development of the
suspension bridge.

From John Roebling and the Brooklyn Bridge to the legen-
dary rivalry between Othmar Ammann and David Steinman,
from the Tacoma Narrows Bridge collapse in 1940, which
Kawada explores in depth, to the closing of London’s Mil-
lennium Bridge just three days after its opening, this book
is a complete history of the modern suspension bridge —
with a focus on the two essential factors in suspension
bridge design, economy and stiffness, which are always in
competition with one another. How do engineers reinforce
the suspension bridge against the elements of wind and
traffic, without sacrificing economy?

History of the Modern Suspension Bridge: Solving the Di-
lemma between Economy and Stiffness will appeal to any-
one interested in engineering history and suspension
bridges. Practicing engineers will find the charts, tables,
and design formulas especially valuable.

(ASCE Press, 2010)
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Sir jamis Edghabill

A CRITICAL

REVIEW OF VAN
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A CRITICAL REVIEW OF VAN

Earthquake Prediction from Seismic Elec-
trical Signals

Sir James Lighthill (Editor)

he acronym VAN refers to Drs Varotsos,
Alexopoulos and Nomicos, members of a group based in the
University of Athens and led by Professor Varotsos (head of
the Physics Department) which for over a decade has
sought to use electric-field measurements between elec-
trodes buried in the earth to predict earthquakes in Greece
over periods of order one month or less. But is such “short-
term” prediction achievable by the VAN approach (or by
any other)? This book is an objective collection of the ar-
guments for — and the counterarguments against — that
approach, intended to help scientific readers arrive at their
own answers to this important question, as well as to oth-
ers (including that of VAN's “export” potential).

Contents:

e What is VAN?:
O Introduction to the VAN Method of Earthquake
Prediction (S Uyeda)
O Short Term Earthquake Prediction in Greece by Seismic
Electrical Signals (P Varotsos et al.)
O The Telemetric System of VAN Group (K Nomicos)

® Possible SES Mechanisms:
O Physical Mechanisms for Generation and Propagation of
Seismic Electrical Signals (D Lazarus)
O Laboratory Investigation of the Electrical Signals
Preceding Earthquakes (V Hadjicontis & C Mavromatou)
0O On Electrotelluric Signals (P Bernard & J L LeMouél)

e Counterarguments Against the VAN Approach:
O VAN: A Critical Evaluation (R J Geller)
O Foreshocks Preceding VAN Signals (SES) (K Sudo)
O Brief Summary of Some Reasons Why the VAN
Hypothesis for Predicting Earthquakes has to be
Rejected (M Wyss)

e Arguments in Favour of the VAN Approach:
O Some Observations about the Statistical Significance
and Physical Mechanisms of the VAN Method of
Earthquake Prediction, Greece (S K Park et al.)
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0O Re-Examination of Statistical Evaluation of the SES
Prediction in Greece (K Hamada)

0 Anomalous Changes in Geoelectric Potential Preceding
Four Earthquakes in Japan (T Nagao et al.)

® Some Related Experimental Programmes:

O Behaviour of the Electric Potential During the Activity of
Aftershocks of the M7.2 Earthquake, Japan (Y Honkura
etal.)

O Implementation of VAN Technique in Guatemala (O
Kulhanek)

e Reactions to the Review Meeting:

0O A Seismologist's View of VAN (H Kanamori)

0O Some Personal Conclusions from the Meeting (C W A
Browitt)

O A Brief Look Back at the Review Meeting's Proceedings
(J Lighthill)

O Non-Seismological Fields in Earthquake Prediction Re-
search (V I Keilis-Borok)

O and other papers by distinguished authors

(World Scientific, 1996)

€ ice

Spacitication for
bunnelling
Trid edkilic

Specification for Tunnelling, 3rd
edition

% The British Tunnelling Society

The BTS Specification for Tunnelling
has become the standard industry
document for tunnelling contracts,
and forms the basis of tunnelling
specifications for projects throughout the world.

The specification has been revised in this third edition to
reflect current industry best practice and to take account of
the many advances in the field of tunnelling which have
occurred over the last decade. Coverage of sprayed con-
crete has been expanded in recognition of its increased
usage around the world and there are new sections on
sprayed applied waterproof membranes and jacked box
tunnelling. All references to codes, standards and other
design documents have been comprehensively updated.

Drafted by an expert editorial committee with more than
250 years experience in the tunnelling industry between
them, Specification for Tunnelling, 3rd edition will continue
to be the de facto standard reference work for tunnelling in
the UK and rest of the world.

(Thomas Telford Ltd, 12.03.2010)

FRACTURE AND LIFE
Brian Cotterell

This book is an interdisciplinary review
of the effect of fracture on life, follow-
ing the development of the under-
standing of fracture written from a hi-

storical perspective. After a short introduction to fracture,
the first section of the book covers the effects of fracture on
the evolution of the Earth, plants and animals, and man.
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The second section of the book covers the largely empirical
control of fracture from ancient times to the end of the
nineteenth century. The final section reviews the develop-
ment of fracture theory as a discipline and its application
during the twentieth century through to the present time.

Contents:

Introduction and Basic Solid Mechanics

Evolution of the Earth; Evolution of Life

Human Evolution and Stone Tools

Building in Stone and Concrete in the Ancient World
From the Renaissance to the Industrial Revolution
From the Industrial Revolution to 1900

The First Half of the Twentieth-Century

Fundamentals of Fracture and Metal Fracture from 1950
to the Present

e The Diversity of Materials and Their Fracture Behaviour
e Cutting and Piercing
e Recent Developments and the Twenty-First Century

(World Scientific, March 2010)

The Great Wenchuan Earthquake
of 2008: A Photographic Atlas of
Surface Rupture and Related
Disaster

Lin, Aiming, Ren, Zhikun

"The Great Wenchuan Earthquake of
2008: A Photographic Atlas of Surface Rupture and Related
Disaster" focuses on the main deformation characteristics of
co-seismic surface rupture, including rupture length and slip
distribution of co-seismic surface rupture caused by the
Wenchuan Earthquake and its associated relief operation.
The magnitude M 8.0 (My 7.9) Wenchuan Earthquake oc-
curred on 12 May 2008 in the Longmen Shan region of
China, the topographical boundary between the Tibetan
Plateau and the Sichuan Basin, resulting in extensive dam-
age throughout central and western China. This atlas con-
tains distinct photographs obtained during the field investi-
gation carried out immediately 2 days after the quake. The
atlas is designed for geologists, seismologists and architec-
ture engineers engaged in seismic mechanisms and surface
rupture deformation characteristics of large intracontinental
earthquakes.

(Springer / Higher Education Press, 2010)

Advances in Environmental

Advances in Geotechnics

Environmental
Geotechnics

Proceedings of the International
Symposium on Geoenvironmental
Engineering in Hangzhou, China,
September 8-10, 2009

Chen, Yunmin; Tang, Xiaowu;
Zhan, Liangtong (Eds.)
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"Advances in Environmental Geotechnics" presents the
latest developments in this interdisciplinary field. The topics
covered include basic and advanced theories for modeling
of geoenvironmental phenomena, testing and monitoring
for geoenvironmental engineering, municipal solid wastes
and landfill engineering, sludge and dredged soils,
geotechnical reuse of industrial wastes, contaminated land
and remediation technology, applications of geosynthetics
in geoenvironmental engineering, geoenvironmental risk
assessment, management and sustainability, ecological
techniques and case histories. This proceedings includes
papers authored by core members of ISSMGE TC5
(International Society of Soil Mechanics and Geotechnical
Engineering-Environmental Geotechnics) and
geoenvironmental researchers from more than 20 countries
and regions. It is a valuable reference for geoenvironmental
and geotechnical engineers as well as civil engineers.

(Springer / Higher Education Press, 2010)
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Volume 4, Issve 1
March 2010

wWww.issmge.or

KukAo@opnog To Bulletin Vol. 4, Issue 1, March 2010 Tng
International Society for Soil Mechanics and Geotechnical
Engineering.

3 O

@ International Society for Rock Mechanics

ISRM

www.isrm.net/adm/newsletter

KukAogpopnoe 1o TeUxog No. 9 - MapTiog 2010 Newsletter
TnG International Society for Rock Mechanics.

(C- 4R -0)
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www.geosyntheticssociety.or

KukAogpopnoe To Teuxog No. 1, Tou Topou 26 ToOU
Newsletter Tn¢ International Geosynthetics Society (MapTiog
2010).

O3 D
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Geosynthetics International
www.thomastelford.com/journals

KukAo@opnoe To Teuxog ap. 1 Tou 17°° Topou (PeBpoudplog
2010) Tou nepiodikou  Geosynthetics  International.
MNpooBaaon HEOW ™G I0TOOEAIDAC
www.icevirtuallibrary.com/content/issue/gein.

O3 D
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Cepieembranss

Geotextiles & Geomembranes
www.geosyntheticssociety.org/journals.htm

KukAho@opnoav Ta TeUxn ap. 1 kal 2 Tou 28° TOMOU
(®eBpoudpiog  kai  Anpikiog  2010) Tou neplodikoU
Geotextiles & Geomembranes. [pooBaon WHEOW TNG
10To0€AiIdag www.sciencedirect.com/geotexmem/journal.

O3 D

vgen_mm

www.geoengineer.org

KukAho@opnoav Ta Telxn #63 kal #64 Tou Newsletter Tou
Geoengineer.org (MdpTiog kai Anpidiog 2010) pe noAAEg
XPNOIMEG NANPOPOpIEC yia OAa Ta B£uaTta TNG YEWTEXVIKNAG
pnxavikng. YnevOupiletalr 6T To Newsletter ekdiderar anod
TOV OUVAdeA@O Kal HEAOG TnNG EEEEMM AnunTtpn Z£KKo
(secretariat@geoengineer.org).
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INTERNATIONAL TUNNELLING AND
UNDERGROUND SPACE ASSOCIATION

ita@news n°33
www.ita-aites.org/cms/index.php?id=489

KukAo@opnoe To TeUuxog No. 33 - Anpidiog 2010 Twv
ita@news Tng International Tunnelling Association.

(C- 4R -0)

b—dITACET

Foundation

Foundation for Education and Training
(on Tunnelling and Underground Space Use

http:/ /foundation.itacet.org/Newsletter/02 2010/n
ewsletter 2 2010.php

KukAo@opnoe To Teuxog No. 2 Tou Newsletter Tou ITACET
Foundation.
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Topéag FEWTEXVIKAG TnA. 210.7723434

ZXOAH MOAITIKQN MHXANIKQN ToT. 210.7723428

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

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

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

«TA NEA THX EEEEMM>» «avapTmvTai» Kdl oTnVv 10ToogAida www.hssmge.gr
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