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APOPA

Seismic design of dams’ major components

Martin Wieland presents details on the seismic design and
safety aspects of bottom outlets, spillways, intake struc-
tures, penstocks and switchyards of large dam projects.

Large concrete and embankment dams have been designed
against earthquakes since the 1930s. For about 50 years
the pseudostatic method of analysis has been used in con-
junction with a seismic coefficient of 0.1. In 1989 the Inter-
national Commission on Large Dams (ICOLD) has intro-
duced modern seismic design criteria for dams by introduc-
ing two levels of design earthquakes which were revised in
2010 (ICOLD 2010). These two levels are now referred to
as Safety Evaluation earthquake (SEE) and Operating Basis
Earthquake (OBE). However, there has been no clear seis-
mic design concept for the appurtenant structures and the
hydro-mechanical and electromechanical components of
large dams for hydropower generation. Thus the seismic
design of these structures and components varies almost
from country to country or even from project to project and
designer to designer. The reasons for this unsatisfactory
situation are that (i) ICOLD and the dam safety agencies in
the different countries are mainly concerned with the safety
of the dam body and (ii) dams and hydropower plants are
excluded from the scope of most earthquake codes for
building structures.

In practice the seismic design of the appurtenant structures
is done by structural engineers, the design of the hydro-
mechanical equipment by mechanical engineers and that of
the electro-mechanical equipment by electrical engineers
and equipment suppliers. Many of these engineers are not
familiar with the seismic safety concept of large dam pro-
jects. Although the pseudostatic analysis concept was su-
perseded by the new seismic design criteria introduced in
1989, it had little impact on the way appurtenant structures
and equipment are still designed, in particular in countries
of low to moderate seismicity. The appurtenant structures
and components were designed for the OBE ground motion
almost independent of their importance. This was a miscon-
ception as the designers of these structures and compo-
nents were of the opinion that the two-level design earth-
quake concept used for the dam body (i.e. SEE and OBE) is
also applicable to all other structures and components and
that the seismic design with the OBE (serviceability limit
state) only were sufficient.

Moreover the equipment is usually specified by hydro-
mechanical and electrical engineers and reference is given
to corresponding design guidelines, which are not project
related. This may mean that the seismic design of the
equipment is inadequate or that it is not properly installed.

For large dam projects the equipment and components may
be classified as follows;

e Safety class 1: All elements related to the safe control of
the reservoir, i.e. bottom outlets and spillways are de-
fined as safety-critical or safetyrelevant elements.

Safety class 2: All structures and components related to
power production (penstock, power intake, powerhouse,
tunnels, caverns, turbines, switchyard, transmission lines
etc.), water supply, irrigation, navigation etc.

Safety class 3: Other items which can easily be replaced/
repaired when damaged and whose failure has acceptable
consequences.

For each of these three safety classes projectspecific design
criteria shall be given.

It is obvious that safety-relevant equipment, which must
function after the SEE, must be designed for the SEE
ground motion.

The pseudostatic analysis, which, due to its simplicity, is
liked by all engineers, can still be used for very stiff compo-
nents, where the maximum inertial force can be taken as
the product of the mass of the component and the peak
support acceleration.

For small components a seismic qualification may also be
feasible using shaking tables. But this is seldom possible for
large hydro-mechanical and electro-mechanical compo-
nents.

The bottom outlet and spillway are safetyrelevant elements.
They include civil as well as hydro-mechanical and electro-
mechanical components, i.e. gates, valves, hoisting/hy-
draulic equipment, control units and software, power supply
systems, etc. All components, which may affect the proper
functioning of the gates and valves must resist the effect of
ground shaking and shall be protected from the impact of
debris in buildings, rockfalls etc.

In the subsequent sections emphasis is put on safety-
relevant elements and specific hydromechanical elements
for power production.

Earthquake hazard in large dam projects

The earthquake hazard is a multi-hazard. With respect to
large dams we can distinguish between the primary haz-
ards, which are due to the natural environment, e.g.
ground shaking, fault movement, rockfalls etc. and the sec-
ondary hazards caused by the earthquake-induced failure of
structures or components (see Wieland (2010) and (2012)
for a detailed discussion of seismic hazards affecting dams
and hydropower plants). For example, the flooding of the
powerhouse due to the failure of a penstock caused by
rockfall is a secondary hazard. The same applies to the con-
sequences of overtopping of a dam due to the failure of a
power generator for operating spillway gates due to rockfall
or the flood wave caused by the failure of a radial gate due
to rockfall, etc. All these primary and secondary hazards
have occurred during the May 12, 2008 Wenchuan earth-
quake in China.

A summary of the main seismic hazards to be considered
for appurtenant structures andcomponents in mountainous
regions is given below.

e Electro-mechanical equipment located in a surface pow-
erhouse or the dam crest: support shaking and rockfall.

Switchyard components: ground shaking, earthquake-
induced settlements and ground failure in fill areas.

e Transmission towers: rockfall.

e Hydro-mechanical equipment: support shaking and rock-
fall.

e Buried penstocks: fault movements and landslides.

Surface penstocks: rockfall and fault movements.

Tunnels: fault movements.

Intake and outlet structures and tunnel portals: mass
movements.

Structures located beneath excavated slopes; mass
movement.
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e Surface powerhouse: ground shaking and rockfalls.

e Emergency power supply systems: ground shaking and
rockfall.

e Pressure tunnels, penstocks, gates and valves: hydrody-
namic pressures caused by ground shaking.

The above list is incomplete as the critical seismic hazards
depend both on the site conditions and the project layout
and design. It can be noted that ground shaking and rock-
falls are the critical hazards for most structures and com-
ponents (Figure 1).

Figure 1: Mass movements in epicentral region and mass
movement blocking tunnel entrance (Wenchuan earth-
quake, China).

Seismic design criteria for large projects

The following design earthquakes are needed for the seis-
mic design of the different structures and elements of a
large hydropower project (ICOLD 2010, Wieland 2012b):

o Safety Evaluation Earthquake (SEE): The SEE is the
earthquake ground motion a dam must be able to resist
without uncontrolled release of the reservoir. It is the
governing earthquake ground motion for the safety as-
sessment and seismic design of the dam and safety-
relevant components, which have to be functioning after
the SEE. The ground motion parameters can be obtained
from a site-specific probabilistic or deterministic seismic
hazard analysis.

e Design Basis Earthquake (DBE): The DBE with a return
period of 475 years is the reference design earthquake
for the appurtenant structures. The DBE ground motion
parameters are estimated based on a site-specific prob-
abilistic seismic hazard analysis.

e Operating Basis Earthquake (OBE): The OBE may be ex-
pected to occur during the lifetime of the dam and is
used for the serviceability check of the dam and the
safety-relevant elements. The ground motion parameters
are usually obtained from a site-specific probabilistic
seismic hazard analysis.

e Construction Earthquake (CE): The CE is to be used for
the design of temporary structures and river diversion fa-
cilities such as cofferdams, diversion tunnels and intake.
The return period of the CE of the diversion facilities may
be taken as that of the design flood of the river diversion.

DBE, OBE and CE ground motion parameters are usually
determined by a probabilistic approach (mean values of
ground motion parameters are recommended), while for
the SEE ground motion deterministic earthquake scenarios
may also be used (84 percentile values of ground motion
parameters shall be used).

If reservoir-triggered seismicity (RTS) is possible then the
DBE and OBE ground motion parameters should cover
those from the critical and most likely RTS scenarios as
such events are likely to occur within a relatively short pe-
riod after the start of the impounding of the reservoir.

The following design earthquakes are recommended for the
different appurtenant structures and hydro-mechanical and
electromechanical components of a hydropower plant if no
corresponding codes or guidelines exist:

e Safety class 1: Bottom outlets and spillways: Design for
SEE and OBE (serviceability).

e Safety class 2: All structures and components related to
power production (penstock, power intake, powerhouse,
tunnels, caverns, turbines, switchyard, transmission lines
etc.), water supply, irrigation, navigation etc.: Design for
DBE with high importance factor (Recommendation: De-
sign according to earthquake building code as minimum
requirement).

e Safety class 3: Other items which can easily be re-
placed/repaired when damaged and whose failure has ac-
ceptable consequences: Design for DBE according to
earthquake building code.

Seismic safety aspects of critical hydromechanical
equipment

The safety-relevant elements of a dam, which must be op-
erable after the SEE, are mainly spillways and bottom out-
lets. The critical components are gates and valves, their
electrical and electronic components such as power supply,
emergency power supply, control systems and software.
These components must be functioning after a strong
earthquake. For example, it must be possible to release a
flood with a return period of say 200 years after a strong
earthquake. This flood depends on the type of the dam. For
embankment dams, which are vulnerable to overtopping
the return period of this flood is longer than for a concrete
dam, where limited overtopping of the crest is acceptable.

It must also be assumed that the turbines and generators
of a hydropower plant are shut down after strong earth-
quakes. This may be due to damage of the equipment in
the powerhouse, but more likely equipment of the switch-
yard including transformers and also transmission towers
may be damaged. In mountainous regions transmission
towers are very vulnerable to rockfalls as observed during
the 2008 Wenchuan earthquake in China.

Also during this earthquake a control panel for operating
the gates of one intake tower of the 156m high Zipingpu
concrete face rockfill dam overturned and therefore it was
not possible to operate the gates for a few days. At the
time of the earthquake the Zipingpu reservoir with a capac-
ity of 1100Mm3 was less than 30% full and despite the
earthquake damage of the dam there was no risk for the
people living downstream of the dam. However, after the
earthquake, due to heavy rainfall, a moderate flood arrived
in the reservoir and it was not possible to operate some of
the important gates due to the overturned control panel
(Figure 2). Therefore, because some of the gates could not
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be operated the risk of dam failure increased significantly
during that period. Fortunately, the damaged control panels
could be repaired within a few days. The failure of this con-
trol panel, which could have been prevented easily if the
panel would have been anchored to the wall, shows that (i)
a failure of a single element of a safety-relevant system
could have major consequences, and (ii) the supplier and
contractor for the installation of the control panel were not
aware of the earthquake hazard and earthquake-resistant
installation of equipment.

Figure 2. Intake tower and damaged gate room structure

on top (above) and overturned control panel for operating

the gates (below) (Zipingpu dam, Wenchuan earthquake,
China).

The problem is that the communication between structural,
mechanical and electrical designers, contractors, and sup-
pliers is lacking and that people, who have the necessary
(interdisciplinary) know-how are not involved in the design
and the preparation of technical specifications. This means
that the dam engineer should review the seismic designs
and specifications of the equipment and installations for
safety-relevant elements.

Furthermore, in the epicentral region of the Wenchuan
earthquake several low-head run-of-river plants were over-
topped as the electricity supply was interrupted and also in
one case the generator for the emergency power supply

was damaged by rockfall. Therefore, the spillway gates
could not be opened and as the power plants were also shut
down no water could be released from the reservoir. This
scenario has caused the overtopping of a few run-of-river
plants. The structural damage due to overtopping of the
concrete spillway structure and the gates was minor. The
main damage was due to the deposition of silt and mud,
which required extensive cleaning and/or the replacement
of sensitive electro-mechanical equipment.

The access to remote dam sites after a strong earthquake is
a problem that shall not be underestimated. Therefore,
heavy construction equipment for the repair of damaged
dams and hydro-mechanical equipment cannot be moved to
every dam site within a short period of time. For example,
the access road to the 132m high Shapai RCC (roller com-
pacted concrete) arch dam was blocked for about ten
months after the Wenchuan earthquake. This means that a
damaged dam must be able to store water for an extended
period of time and that during this period the reservoir
must be operated safely. This is only possible when all the
safety-relevant equipment is functioning properly after a
strong earthquake such as the SEE.

During the March 11, 2011 Tohoku earthquake in Japan,
dams were also subjected to strong ground shaking and
after the earthquake 400 dams had to be inspected. In the
case of the few small dams located in the area of radioac-
tive contamination, the spillway gates had to be opened
permanently to prevent overtopping and failure of these
‘abandoned’ dams. Again, this was only possible where the
gates were fully operational.

The safety-relevant elements of a hydropower plant can be
compared with the emergency cooling systems of nuclear
power plants, which must also be fully functional after ex-
treme seismic events. The consequences of the failure of
these elements - even minor ones — may be catastrophic.

Earthquake vulnerability of hydromechanical and
electro-mechanical equipment

The earthquake damage of hydro-mechanical and electro-
mechanical equipment is mainly due to ground shaking,
support movements (settlements), impact of rocks, falling
debris (mainly non-structural elements and infill walls) in
structures, overturning (deficient anchorage of equipment),
flooding, fire, dirt and dust etc.

Most vulnerable to ground shaking are slender electrical
components with high mass and high centre of gravity,
which must be properly supported.

The seismic design of the hydro-mechanical and electro-
mechanical equipment of safety classes 1 to 3 can be car-
ried out according to the recommendations given in the
previous section.

Most equipment is vulnerable to rockfall and falling debris
within a building. The best way is to eliminate the rockfall
hazard. This can be done by constructing an underground
powerhouse, by selecting a safer place for the switchyard,
to install important and expensive equipment away from
steep slopes, to clear slopes from unstable rocks, to provide
slope protection by shotcrete, anchors, drainage etc., to
provide berms in steep slopes, to install nets near vulner-
able structures etc. In some cases it may be necessary to
design structures for rockfall impact.

In the case of transmission towers site selection in combi-
nation with slope clearing and protective walls or nets may
be required. As the Wenchuan earthquake has shown,
transmission towers located in mountainous regions are
very vulnerable during strong earthquakes. The effect of
rockfall on gates and transmission towers is shown in Fig-
ures 3 to 6.
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Figure 3. Damage of gate of power intake due to rockfall

Figure 5. Failure of transmission tower caused by rockfall
(Wenchuan earthquake, China). 9 Y

(up) and failure of switchyard components caused by
ground shaking and settlement of fill material (down) (Sefid
Rud dam; 1990 Manjil earthquake, Iran).

Figure 6. Damage of Shapai powerhouse due to rockfalls
and flooding (up) and sediments from flooding due to pen-
stock failure inundating the powerhouse and switchyard
(down) (Wenchuan earthquake, China).

Figure 4. Failure of radial gate of Taipingyi weir due to rock-
fall (Wenchuan earthquake, China): Intact radial gate (up),
and hydaulic piston of failed gate (down).
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Seismic design aspects of penstocks and hydrody-
namic pressures

Penstocks, plugs of diversion tunnels, gates in bottom out-
lets, intake structures and spillways, valves and other hy-
dro-mechanical components of the pressurized water sys-
tem in hydropower plants have rarely been designed for the
hydrodynamic pressures, which may be caused during a
strong earthquake. The hydrodynamic pressure according
to Westergaard is assumed for gates of surface spillways,
but not for gates located in tunnels or valves in large di-
ameter penstocks.

Up to now no case of a penstock that has failed or been
damaged due to an earthquake is documented in the litera-
ture. During the Wenchuan earthquake the expansion joint
of the penstock of Shapai arch dam project failed near the
powerhouse and inundated the powerhouse, switchyard and
some of the surrounding buildings and sediments were de-
posited in the flooded area (Figure 7).

Figure 7. Failure of penstock near Shapai powerhouse: Wa-
ter jet from failed expansion joint and flooding of power-
house area (up) and detail of damaged expansion joint
(down) (Wenchuan earthquake, China).

As earthquakes affect all components of a hydropower
plant, hydrodynamic actions have also to be checked for all
hydro-mechanical components. It may be argued that in
the pressurized water system the water hammer is already
investigated and that the emergency shutdown of a pen-
stock may cause the maximum hydrodynamic pressures. As
discussed in the subsequent sections, the hydrodynamic
pressures due to valve regulation are larger than those due
to earthquakes in long penstocks or pressure tunnels with a
natural period of vibration of the water of several seconds.
However, in relatively short penstocks with fundamental
frequency of the oscillating water mass in the range of the
dominant frequencies of the earthquake ground motion, the
situation may be the opposite (Wieland, 2012a).

The earthquake-induced hydrodynamic pressures in pen-
stocks have been discussed by Wieland (2005). For low
head schemes the hydrodynamic pressure can greatly ex-

ceed the hydrostatic one. These pressures may not only
jeopardize the safety of the penstock - negative pressures
may cause local buckling - but also the gates and valves
located in relatively short intake tunnels and penstocks,
respectively. Moreover, the plugs in closed diversion tun-
nels may experience very high hydrodynamic forces during
earthquakes.

Conclusions
The following conclusions may be drawn:

e The earthquake hazard is a multi-hazard and all aspects
must be taken into consideration. The rockfall hazard is a
major hazard for equipment located on the surface in
mountainous regions.

e Both primary seismic hazards from the natural environ-
ment and secondary hazards due to the earthquake-
induced failure of a structure or component must be con-
sidered.

e Spillway gates and gates or valves of bottom outlets
must be functioning after the safety evaluation earth-
quake and thus the performance criteria for these safety-
relevant elements are stricter than those for the dam
body. Power supplies for these gates and valves as well
as control units, hoisting equipment etc. must be de-
signed for the safety evaluation earthquake ground mo-
tion.

e The seismic design criteria for safety-relevant elements
such as spillways and bottom outlets are the same as
those for the dam body.

e In the absence of any seismic design specifications, the
seismic design of appurtenant structures for power pro-
duction, water supply, irrigation, navigation etc, shall as
a minimum requirement correspond to that of building
structures with high importance factor. For the other
structures and components a lower importance factor as
given in earthquake codes for buildings may be used.

e Appropriate methods of dynamic analysis must be se-
lected. The pseudostatic analysis can only be used for
rigid components; however, the seismic coefficient shall
correspond to the maximum support acceleration of the
equipment.

e Proper communication between the civil, hydromechani-
cal and electrical design teams should ensure that consis-
tent seismic design criteria are used for the whole dam
project.

e Proper fastening of the equipment to the supporting
structure is essential for all pieces of equipment and
components.

e The hydrodynamic pressures in short penstocks and short
pressure tunnels can be quite high during strong earth-
quake shaking. In this case the assumption of an incom-
pressible fluid leads to an underestimate of the hydrody-
namic pressures.
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Road Science
Forensic Studies Give Clues to Pavement
Failure

Tom Kuennen, Contributing Editor

Whether the pavement is black or white, flexible or rigid,
asphalt or concrete, pavement forensic testing is the key to
preventing future pavement failures in either paving me-
dium.

In the lab or in the field, engineers examine pavement con-
dition, cores or entire cut-out sections to ascertain what
went wrong, and why.

“Forensic pavement analysis is a core function of every de-
partment of transportation,” say Paul E. Krugler, Carlos M.
Chang-Albitres and Robert L. Robideau, Texas Transporta-
tion Institute, in their paper Development of a Rigid Pave-
ment Forensics Knowledge Management System to Retain
TxDOT Corporate Knowledge.

“Excellence in this technical area allows selection of proper
and most cost-effective rehabilitation options, with potential
monetary benefits to the department of millions of dollars
annually,” they write. “Capturing and disseminating corpo-
rate forensic pavement knowledge will help assure excep-
tional performance in this area in the future.”

Acknowledging that staff turnover and retirements were
depleting the acquired engineering expertise of Texas DOT,
the writers in 2005 outlined creation of a knowledge data-
base of rigid (portland cement concrete), and later, in
2007, flexible (bituminous concrete) pavements, all acces-
sible to Texas DOT employees via the Texas i-Way learning
content management system.

Tools for Detective Work

Poor quality construction can occur due to a number of
complex and sometimes competing variables, reports the
Texas DOT, including reduced inspection staffing, employee
turnover, variability of inspectors’ and project managers’
experience levels, incompatibilities between new admix-
tures and construction materials, implementation of new
technologies and construction methods, environmental con-
straints, recycled materials and other issues unforeseen
during design and construction phases.

“To prevent, and to reduce the probability of premature
pavement failures and poor long-term pavement perform-
ance, the root causes of these problems have to be identi-
fied,” Texas DOT says in its Pavement Design Guide. “In
conducting forensic studies, a thorough review and analysis
of existing quality construction records and tests, nonde-
structive testing like ground penetrating radar (GPR) and
the falling weight deflectometer (FWD) are essential to
identify problematic areas and probable causes.”

“When a pavement fails earlier than expected - with early
cracking or rutting - we conduct forensic investigations to
determine why that happened so soon,” says Timothy R.
Clyne, P.E., MNROAD forensic engineer for Minnesota DOT’s
MnROAD pavement test facility.

MnROAD - a full-scale accelerated pavement test facility -
tests pavement materials, structural designs and construc-
tion techniques. It's unique in that in addition to a low-
volume roadway test track that simulates conditions on
rural roads, it includes an actual test section of I-94 that
carries live Interstate traffic.

“We will do a forensic investigation on good roads to find
out what we did right, or what were the conditions that

made things go so well with that section,” Clyne says. “But
most of the time our forensic investigations are on early
failures.” MnROAD also will conduct forensic investigations
for pavements throughout the state, either for Minnesota
DOT or local agencies.

Cores Provide Clues

Pavement coring is at the heart of both virgin pavement
testing and pavement forensic testing. Forensic investiga-
tion studies pavement structure and materials in the event
of premature deterioration, substandard materials, new
materials for evaluations, investigation of pavement for
overweight loading and proposed new techniques and
methods, says the Indiana DOT.

Sometimes investigators will use the cores to examine
thickness of the pavement structure, or deterioration at the
bottom of the structure where water may be present at the
interface between pavement and sub-base, eroding pave-
ment support.

Forensic evaluation of pavement failure begins with simple
field observations.

Cores will reveal if any layer of asphalt has failed to bond to
the layer beneath it, or if there has been any stripping in
any asphalt layer throughout the core. While pavement
forensic testing likely will involve cores taken from troubled
pavement, cores from newer or even fresh pavements can
reveal trouble down the road.

“Early in a pavement’s life we often will take a core and
undertake lab testing or performance testing for rutting,
cracking or stiffness,” Clyne tells Better Roads. “"We’'ll core a
fresh pavement to check for thickness, just to verify that
it's what it's supposed to be. We also will look for asphalt
early aging characteristics.”

When cores aren’t enough, extensive sections of pavement
may be removed for forensic analysis.
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Coring begins with visual examination of a pavement'’s con-
dition. “If you can see a problem at the surface, you can
pinpoint exactly where you should take those cores,” Clyne
says. “We never just take one core; we take several at
various locations, either along one particular crack, several
cracks throughout the pavement, or from a strategic grid
where we take cores throughout the grid.”

That being said, quite often, the failure area will be small
relative to the whole pavement length, or the engineer can
choose one representative area of the failure and investi-
gate that small area, which will give him or her an indica-
tion of what’s going on throughout the whole project.

But testing of cores often is not needed if careful visual
examination will work. “We don't always test the cores in a
forensic investigation; sometimes we just take a look at the
cores to give us clues to what’s happening,” Clyne adds.
“We won't test the material properties; we will be just look-
ing to see how the pavement’s deteriorated.”
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Visual Examination

Visual examination plays a big role when actual sections -
not cores - are removed from pavements. Trenches and
test pits cut with pavement saws can remove a larger area
of pavement - up to the entire 12-foot lane width - for
large samples. Depending on the size of the sample, it may
be cut into smaller sections for removal, numbered and
then pieced together for review.

In these applications, visual examination may suffice. “Your
eyes will tell you the story of what’s going in the pave-
ment,” Clyne says. “The simpler the better, we like to say;
if a simple tape measure will do, that's what we will use.”

With visual analysis, investigators will be looking for signs
that water has been in the pavement system, and scoured
or leached away materials at the bottom of the core or in
the core. Are the layers bonded the way they are supposed
to be? Are they the proper thickness? If a pavement is a
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couple of inches thinner than it should be, it's liable to
crack early.

GPS-enabled survey vehicle incorporating ground penetrat-
ing radar.

Water damage is indicated by a lack of material. “Portions
of the core or pavement won’t be there anymore,” Clyne
says. "When the core is taken over a pavement crack, you
can see from the edges of the core that the pavement goes
down 6 inches, but you will see that the core is missing
material where that crack is. It's just gone.”

“When we have a PCC pavement over a base that doesn’t
drain water - an impermeable base - we will see a lot of
deterioration and missing material about a third of the way
up in that core,” Clyne says. “But for other pavements that
drain more readily, cores taken after construction will ex-
hibit joints that are nice and tight and don’t have the dete-
rioration.”

In-service pavement cores also will exhibit unexpected ir-
regularities. “A few years ago we had an asphalt paving job
with whole pine cones in the asphalt mix,” he says. “We
never were sure how they got there, but we were called to
determine how extensive the pine cones were; were they
just in one location or distributed throughout the pavement.
We went out and took cores, and also made a visual obser-
vation of the pavement surface.”

Because Minnesota DOT has a spec that permits up to a
certain level of organic materials in a pavement, MNnROAD's
forensic evaluation had to determine whether the pavement
met the specification, and would the pine cones pose a
long-term performance problem. The verdict: The contrac-
tor was at fault and took a large deduct.

“A concrete pavement from a few years ago had clumps in
the concrete, small balls of unmixed material, aggregates
and cement that had not been fully mixed at the plant,”
Clyne says. “You could see them behind the paver, small
clumps that did not look the way fresh concrete should
look. We hired a consultant to evaluate the project by cov-
ering every square inch of pavement with ground penetrat-
ing radar (GPR). The GPR was able to locate the unmixed
clumps in the concrete, and it also found areas where tie
bars were missing. The contractor was held responsible to
the tune of $1 million.”

GPR vs. core data (from University of California-Davis)

Forensic studies don't just involve tests on fresh pavements
or failed pavements; they can involve material samples
taken at the time a pavement was produced, and stored.
“Pavement forensics for rutting can include in-depth testing
of quality control and ‘bag’ samples taken at the time of
production,” says Chris Huner, P.E., assistant division engi-
neer — materials, Alabama DOT 7th Division. “There we run
volumetric tests and do Abson recovery tests on the liquid
binder. We recover the liquid binder from the sample and
determine the percent polymer in it if applicable. Then we
cut cores from the roadway where the rutting is most se-
vere and compare with the stored samples.”

Closer Look at Materials

Once visual examination of cores is concluded, lab analysis
of the asphalt binder, cement paste or aggregates may be
necessary to see if the materials confirm the results. A suite
of sophisticated laboratory testing devices is available for
this analysis.

Lab examination of core displays thermal crack, a problem
of HMA mixes in cold-weather regions

Some asphalt paving projects may begin flushing or bleed-
ing. In this case asphalt will rise to the surface and make
slick spots on the driving course. Cores will be taken and
asphalt extracted to establish the stiffness of the binder and
see if the material placed matches specifications.

For this analysis, a chemical lab will extract a pavement
sample from the core, heat it, crumble it and put it through
a solvent extraction method using toluene, which strips the
asphalt from the aggregate.

That asphalt is recovered by “washing” the toluene out of
the liquidasphalt via a vacuum distillation process. This lig-
uid asphalt then is tested in various machines to see if it
met the spec.

If that binder is too “soft” it will be revealed by the dynamic
shear rheometer (DSR) in the course of a lab investigation.
The DSR has two parallel plates, in which one is stationary
and the other rotates at a certain amount of strain and fre-
quency (speed). This application is useful in revealing the
PG spec of the binder.

The DSR is not the same as the machine used in the dy-
namic modulus test. This test is used to evaluate mix stiff-
ness at different temperatures and loading speeds, and is
sensitive to changes in binder grades, presence of RAP,
production temperatures, or anything else that would influ-
ence stiffness.

The DSR is a test on binder; the dynamic modulus is a test
on the whole mixture, including binder and aggregate. “The
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dynamic modulus is tested in compression, in which you
push or squeeze the material together,” Clyne says. “The
dynamic shear rheometer tests shear, in which the sample
is twisted. If the DSR gives us the PG rating of the binder,
the dynamic modulus gives us the overall stiffness of the
asphalt mixture, including aggregate.

“In general we've been trying to move away from just test-
ing the binder,” he adds. "We want to test the whole mix-
ture, including the aggregate, because that’s what’s hap-
pening on the road, that's what the traffic is rolling on.
Binder typically makes up just 5 percent of the mixture -
an important part to be sure - but it’s not the only part.”

The dynamic modulus test is not unlike the compression
test for portland cement concrete. With the compression
test, though, the lab is looking for a failure strength, in
which the specimen is broken to bits; the dynamic modulus
is tested at much lower loads, in a low strain range, and not
tested to failure.

The Asphalt Pavement Analyzer (APA) Rut Tester may pre-
dict rutting by exposing mix samples to repetitive loads. It
consists of a rubber hose resting on a beam of asphalt, or
cores, with a steel wheel that passes over the hose repeti-
tively, replicating the impact of a tire. It is not unlike the
Hamburg Loaded Wheel Tester, which uses the steel wheel
only. “There is a lot of debate as to which rut tester is more
accurate, and they each have their own advantages,” Clyne
says. “Most of the time they will rate mixtures similarly.”

The solvent extraction method is one way of measuring
asphalt content. The ignition oven method, as developed by
the National Center for Asphalt Technology, is a quicker,
less labor-intensive method, but it has a limitation.

“If you are looking just for asphalt content in the mix, ei-
ther one will give you an accurate measure,” Clyne says. “If
you want to run an aggregate gradation test afterwards you
can run a gradation on either sample. The advantage to the
solvent extraction method is that you can test the asphalt
as well as the aggregate; the ignition oven quickly burns off
all the asphalt so you can't test it afterwards.”

There is a “green” element to the NCAT ignition oven: The
ignition oven does not involve use of polyaromatic hydro-
carbons to dissolve the asphalt from the sample, which are
perceived to be atmospheric pollutants.

“As recently as 10 years ago we used more harmful chemi-
cals, such as trichloethylene, that could be cancer-causing,”
Clyne says. “"But we've gone away from those to use much
safer, much more environmentally friendly chemicals that
still extract the asphalt, but don’t come with all the health
and safety risks.”

Either way, workers are protected by safety garb, gloves,
protective eye wear and fume hoods that pull fumes away
from the work area.

Nondestructive Testing

Non-destructive testing or evaluation of pavements in the
field avoids coring and section-cutting, which can compro-
mise the long-term performance of a pavement if not done
right, and certainly affect ride quality. New technologies
make this possible.

“These tools have their limitations but they are very good
tools all the same,” Clyne says. “If we can run equipment
over the road surface without cutting a core or a trench,
and it can tell you what you need to know, that equipment
is a very helpful thing.”

The falling weight deflectometer (FWD) is a nondestructive
testing device that evaluates physical properties of pave-
ment, including structural capacity for overlay design, or

determines if a pavement is being overloaded; a load pulse
is imparted that simulates the load produced by a rolling
vehicle wheel.

The trailer-mounted FWD will use a plate about a foot in
diameter, which drops a load of a known weight on the
pavement. Sensors at various spacings around the load
plate measure the deflection of the pavement surface from
the impact.

On concrete, the FWD can indicate load-transfer efficiency
across joints. For all pavements it can test the entire struc-
tural capacity of the road, or by using backcalculation, use
the raw load and deflection data to determine the stiffness
of each of the layers in the pavement system.

“The FWD will not tell you depth,” Clyne says. “You either
have to know that from the plans, take cores, or use
ground penetrating radar.”

Ground penetrating radar (GPR) is a relatively new, non-
invasive, nondestructive pavement testing procedure that
will reveal pavement structure data. GPR is an alternate to
FWD testing but also may supplement it.

Oklahoma DOT uses GPR to reduce the number of
cores required

Antennae mounted on a moving vehicle transmit short
pulses of radio wave energy into the pavement structure,
and echoes are created at boundaries of dissimilar materi-
als (such as the asphalt-base interface), reports the Fed-
eral Highway Administration. The arrival time and strength
of these echoes can be used to calculate pavement layer
thickness and other properties, such as moisture content.

“Coring may have some degree of effectiveness for specific
projects, but at a network level it is costly, intrusive to traf-
fic, and provides very limited samples of the actual pave-
ment structure,” says Dr. Ken Maser, P.E., president of In-
frasense, Arlington, Mass.

UST [is] ... engineered to detect and evaluate internal
reinforced concrete defects

“GPR involves transmitting short radio frequency pulses and
receiving echoes from the boundaries between the pave-
ment layers,” Maser says. “The technology has been in use
for a variety of highway applications over the past 20
years, and has been adapted for routine use by a number
of state agencies.”

The accuracy of the GPR pavement thickness measure-
ments, typically ranging within 3 to 10 percent of core val-
ues, has been documented in several university, state
agency, and SHRP studies, Maser says. A key advantage of
GPR is the ability to collect data at highway speed, using
non-contact equipment; typical survey coverage of 200 to
300 lane-miles per day on intercity roads makes this tech-
nology well suited for network-level pavement structure
evaluation.

Network-level GPR pavement structure assessments have
been carried out at the statewide level, as well as by vari-
ous local agencies and municipalities. At the network level,
GPR is now being used for network segmentation into rela-
tively uniform pavement structures, for data inventory in-
put into a pavement management system (PMS) database,
and for layer thickness detail for use with network level
FWD evaluations.

GPR won't replace the FWD. For example, Oklahoma DOT
has been implementing GPR measurements as part of its
ongoing efforts in pavement management to improve its
decision making process through enhanced knowledge of its
pavements’ structural capacities.
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Previously, Oklahoma’s PMS utilized only surface distress
data to identify deficiencies at the network level and rec-
ommend appropriate treatments. More recently, the state
has been acquiring pavement structural condition data us-
ing a combination of FWD and GPR measurements on its
2,765 centerline-mile, non-toll NHS system. Oklahoma DOT
uses GPR to reduce the number of cores required, to iden-
tify changes in the pavement structure, and to provide in-
formation for overlay design, says Maser.

“The combination of GPR and FWD data is being exploited
by other agencies to identify underlying conditions and to
support pavement rehabilitation design,” he adds. “In 2006,
Montana DOT acquired a combined GPR/FWD system, and
since then has been using the system at a network level to
obtain more accurate characterization of pavement struc-
tural properties by combining GPR layer thickness data with
FWD data.

New on the horizon is ultrasonic testing, the MIRA process.
Using ultrasonic shear-wave tomography (UST) technology,
it's a low-frequency (20 to 100 kHz) phased array ultra-
sonic system engineered to detect and evaluate internal
reinforced concrete defects such as honeycombs or voids,
and is useful for large concrete structures like bridge com-
ponents.

(http://www.betterroads.com/road-science-16/?full-
article=true)
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4" Ishihara Lecture, 2013

The fourth lecture will be delivered by Professor George
Gazetas of the National Technical University of Athens dur-
ing the 18th International Conference on Soil Mechanics
and Geotechnical Engineering in Paris, France, September
2-5, 2013.

In 2003 the Technical Committee on Earthquake Geotech-
nics of the ISSMGE established a heritage lecture to honor
the great engineer and scientist, Professor Kenji Ishihara, a
pioneer in geotechnical earthquake engineering. The lecture
is given every four years by an internationally renowned
researcher-scientist to recognize his contributions in the
field. This will be the 4™ lecture in the series, but it will be
the first time to be given in a plenary session of the Inter-
national Conference of the geotechnical society. The previ-
ous three recipients were:

2004: Prof. Liam Finn,
2007: Prof. Izzat Idriss
2011: Prof. Ricardo Dobry.

The topic of Prof. Gazetas’ lecture has not yet been an-

nounced. The lecture will be given in the morning of Sep-
tember 2, 2013, after the inaugural ceremony.

O3 D

. Centre for Infrastructure
Engineering & Managementi

Wy Giffith

Applied course on Engineering Geology and
Rock Engineering

The Griffith School of Engineering and Griffith Centre for
Infrastructure Engineering and Management are delighted
to announce that a world-renowned professor and practitio-
ner, Dr. Paul G. Marinos, will give a series of lectures on
engineering geology and rock engineering on the 11th and
12th of July, 2013 at Griffith University (Gold Coast cam-
pus).

Paul Marinos has been practicing for more than 40 years,
and has been involved in a wide variety of major civil and
mining projects related to tunnels and dams in almost 20
countries. The 2-day workshop will present an overview of
the engineering behaviour of various rock types, look at
important design parameters, and cover challenges that
arise during tunnelling and dam constructions. Attending
this workshop will benefit a variety of practitioners, includ-
ing geologist and geotechnical engineers, mining managers
and academics.

This workshop is the first in a series of events that the Grif-
fith Centre for Infrastructure Engineering and Management
(CIEM) intends to deliver to the geotechnical and mine
community in Australia in the next few years. Past work-
shops organized by CIEM were marked by great success in
bringing practitioners and academics together, and provid-
ing a platform to share knowledge and experience.
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20
W Durham

Uriversity

Chair in Civil Engineering

Reference Number 2538

Location Science Site, Durham
Faculty/Division Science

Department School of Engineering and Com-

puting Sciences

Grade Grade 9
Position Type Full Time
Contract Type Permanent
Closing Date 14 April 2013

Job Description

Durham University is seeking to appoint a prominent aca-
demic to the post of Chair in Civil Engineering, to replace
the outgoing Professor Roger Crouch. The successful appli-
cant will provide leadership for Civil Engineering activities in
the School of Engineering and Computing Sciences, while
remaining committed to high quality research and deliver-
ing high quality teaching to students. We are particularly
keen to hear from successful academics who have research
interests in geotechnical engineering, structures, computa-
tional mechanics and/or high performance computing.

Person Specification
Qualifications
PhD in relevant subject area (E)

Membership of Institution of Civil Engineers or Institution of
Structural Engineeers (D)

Experience

A strong, sustained record of published academic output at
international/world-leading levels of recognition (E)

Demonstrable success in winning external research funding
competitively (E)

Demonstrable ability to engage in research leadership (E)

Record of high achievement in teaching, demonstrated, for
example, by student feedback and teaching awards etc.(E)

Evidenced commitment to the mentoring and guiding of
early-career academic staff. (E)

Skills / Competencies

The vision and ability to provide academic leadership in the
shaping of the future of your discipline, within the interna-
tional community and at Durham. (E)

Excellent leadership skills coupled with the drive and ability
to make a significant contribution to your School/Depart-
ment and broadly within the University. (E)

Commitment to international research excellence, including
potential to plan, lead and deliver collaborative projects. (E)

Proven track record of successful post-graduate supervi-
sion. (E)

An external profile in terms of eg: editorial boards or other
equivalent bodies, offering expert legal advice, membership
of policy-making bodies or review panels, advisory boards
or funding councils.(E)

(E) - Essential (D) - Desirable

Interested prospective applicants may make informal en-
quiries to Prof. Jon Trevelyan, School of Engineering Sci-
ences. jon.trevelyan@durham.ac.uk, 0191-334-2522, Prof.
David Toll, d.g.toll@durham.ac.uk 0191-334-2388, or Dr
Charles Augarde, charles.augarde@durham.ac.uk, 0191-
334-2504.

The ideal candidate will be a leading authority in their field,
with a strong track record of teaching and research excel-
lence.

Successful candidates will be expected to provide leader-
ship, and to promote interdisciplinary and innovation in
research and education.

Additional Information

Applications are particularly welcome from women and
black and minority ethnic candidates, who are under-repre-
sented in academic posts in the University.

O3 D

Engineering Manager - PMC
Jacobs - Korea / Abu Dhabi (United Arab Emirates)
Job Description

Jacobs currently have a vacancy for an Engineering Man-
ager (EM) to work on our SARB project as part of our
PMC/PMT team.

The EM will have the responsibility of managing all EPC en-
gineering deliverables on behalf of the Owner and to super-
vise and manage all engineering works undertaken and
executed by the EPC Contractor/ subcontractors.

The selected candidate will have an extensive expertise
within the Qil and Gas industry either within an EPC or PMC
environment. However, he/she must have been in the PMC
environment for at least five (5) years in a similar capacity
and this should ideally be your most recent experience.
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Desired Skills & Experience
The EM is required to have a B.S. or equivalent Degree in

Engineering with twenty (20) years relevant experience in
the Oil & Gas industry.

The EM should have handled FEED Engineers and the deliv-
erables produced by them and should be able to interpret
the Owner’s specifications & standards intended for the
Project and direct EPC Contractor accordingly.

The EM should also be able to provide direction and guid-
ance on Contractor’s Technical Queries and towards suc-
cessful compilation of final engineering documents and
handover dossiers. The EM should possess coordination /
communication skills and have very good knowledge of
spoken and written English language.

The EM should be fully familiar with international codes &
standards to be applied during EPC phase of oil & gas pro-
jects.

Particular experience of projects based in theMiddle Eastwill
be particularly useful and may be used as a prerequisite for
consideration.

Should you have an interest in this position then please do
not hesitate to send your Resume/CV through

tojide.ore@jacobs.com and/or kevin.talbot@jacobs.com.

Due to workload only suitable candidates will be contacted
so we apologise in advance.

Company Description

Jacobs, with annual revenues of nearly $11 billion, is one of
the world's largest and most diverse providers of technical,
professional, and construction services.

Building strong, long-term relationships with our clients is
the key to our success as a company. We offer full-
spectrum support to industrial, commercial, and govern-
ment clients across multiple markets. Services include sci-
entific and specialty consulting as well as all aspects of en-
gineering and construction, and operations and mainte-
nance. Our primary markets include:

- Aerospace and Defense

- Automotive and Industrial

- Buildings

Chemicals and Polymers

- Consumer and Forest Products
- Energy

Environmental Programs
Infrastructure

Oil and Gas

Pharmaceuticals and Biotechnology
- Refining

- Technology

Additional Information

Posted: March 31, 2013

Type: Full-time

Experience: Mid-Senior level

Functions: Engineering, Project Management
Industries: Oil & Energy, Civil Engineering, Mechani-

cal or Industrial Engineering

Compensation: Up to $300,000 per annum (Total Pack-

age)
Employer Job ID: JIHI - SARB13
Job ID: 5263429
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University of Innsbruck
Division of Geotechnical and Tunnel Engineering

Geology and Mechanics
ALERT Summerschool
Innsbruck, 16.-20. September 2013

Viewed from the aspect of Continuum Mechanics, Geology
is the most fascinating exhibition of large deformations of
solid materials and the accompanying pattern formation.
The latter is dominated by the phenomenon of localisation
of deformation, think of shearbands and faults. The scale
invariance of the relevant deformation mechanisms implies
that the same phenomena are observed in a large range of
scales. What is observed and studied by Soil Mechanics in
the small is also observed by Geology in large scales. It
proves (cf. the law of BYERLEE) that sand is an appropriate
solid material to model large deformations of geological
strata. This fact is scientifically exploited by the so-called
sandbox models, where geological folding and faulting is
modeled in the laboratory with sand. The trapdoor problem,
a widespread benchmark of Soil Mechanics, exhibits exactly
the same patterns as the formation of grabens and ring
structures in the lithosphere. An important feature in Soil
Mechanics is the fact that fragmentation of sand bodies is
always manifested by the formation of rigid blocks that
slide relative to each other. The analogon in large scales is
the motion of continents relative to each other with the
accompanied friction and earthquakes. Also vulcanism has
a counterpart in the small scale of Soil Mechanics, the so-
called sand-volcanos.

APPLICATION: Interested persons can submit for applica-
tion at geotechnik@uibk.ac.at, phone: +43 512 507 6671
adding Name, Age, Education, Affiliation, Address, Email.

ADMISSION: 200 Euro. Free admission for participants from
ALERT members http://alertgeomaterials.eu.
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SIMSG ISSMGE

International Socisety for Soil Mechanics and
Geotechnical Engineering

We are very pleased to announce the development of the
ISSMGE Electronic Lexicon! Click to try the new interactive
electronic version of our lexicon here!
http://www.issmge.org/en/resources/lexicon.

The first version of the electronic Lexicon was released on
March 2013 and includes the translation of 1592 terms in
12 languages. A large number of professionals were in-
volved in the digitization of the 1981 printed version of the
Lexicon and its expansion with more languages in this ver-
sion. They are acknowledged in the "Acknowledgements"
tab of the application.

(C- 4R -0)

@ International Society for Rock Mechanics

The 2nd ISRM Online Lecture will be given by
Prof. John Hudson on 28 May 2013

For the second Online Lecture the ISRM President invited
the ISRM Immediate Past President Prof. John Hudson, and
the title of his lecture will be "Solving the Unsolved Prob-
lems in Rock Mechanics and Rock Engineering”.

The Lecture will be broadcast on 28 May, at 10 a.m. GMT,
and it will remain online so that those those unable to at-
tend at this time will be able to do it later. In order to know
what is the correspondence between GMT and your local
time, just look for GMT in your Internet search engine.

As usual, the attendees will be able to ask questions to the
lecturer by e-mail, on the topic of the lecture, during the
subsequent 48 hours.

Professor John Hudson is an Emeritus Professor in the De-
partment of Earth Science and Engineering at Imperial Col-

lege in the UK. He has spent his career working on rock
mechanics and rock engineering for both civil and mining
engineering applications. In addition to teaching rock me-
chanics at many universities and completing more than 150
consulting assignments worldwide, he has written many
papers and books on the subject. He was President of the
International Society for Rock Mechanics from 2007 to 2011
and is currently responsible for the ISRM Commission on
Modern Design Methodology. Professor Hudson has a par-
ticular interest in new approaches to solving rock mechan-
ics and rock engineering problems.

The first ISRM Online Lecture was given in February by
Prof. Wulf Schubert. We received a positive feed back of the
lecture and of this new initiative approvel by the Board. All
the ISRM Online Lectures will remain available on the ISRM
website in this dedicated webpage
(http://www.isrm.net/gca/index.php?id=1092).

3 O

Indian Geotechnical Society

The soft copy of the proceedings of the Indian Geotechnical
Conference of 2012 (13-15 December 2012) has now been
uploaded on IGC-2012 website. Please visit the conference
website www.igc2012delhi.org and download the proceed-
ings.

Please click on the sub link named "Proceedings CD" in the
main IGC webpage and download the IGC 2012 proceed-
ings CD (206 MB zip file). After downloading the zip file,
unzip it and click on launch.exe to search / download the
papers.

You may also click on the following link
http://igc2012delhi.org/Proceedings%20CD files/IGC%202
012 Proceedings CD.zip
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NMPOZEXEIZ
EKAHAQZEIZ
FEQTEXNIKOY
ENAIAGEPONTO2
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A1GAeEn
On pushover-based seismic analysis

APIETOTEARD MAMENIITH MM SELLASONIKHE
FIDAYTERKIKH TROAH
TiAHNA A TIKON MIKAN TN

Mo PAmMMA METAN TY0AKON INOYAON
ANTIEEIZMISIE EXESIAEMOE TERRIKGH EPFON

S"ETHIIA
AIAMNEEH

“On pushover-based seismic

analysis™

Peter Fajfar
P! Szuctural e Earapuais Enpnssiag assa

Py af (st w38 Corcdeme Baptasnring, Ustversey of
Lathana Slavesin

Toizn 16 Ampdiou 2013,
13:00
¥ Apdubéarpo

o —

>To nAaiclo Tou MetanTuxiakoU MpoypappaTog Eidikeuong
«AVTIOEIONIKOG ZxedIaopog Texvikwv 'Epywv», kal Twv dia-
AEEEWV NMPOOKEKANMEVWY OMIANTOV TOU TUAMATOG MOAITIKOV
Mnxavikov AMNO, o kabnyntng KaTokeuwv Kal ZeIOHIKNG
Mnxavikng Tou MavenioTnuiou Tng Ljubljana otn =AoBevia

Peter Fajfar
0a dwoel dIaAeEn pe BEua:
«On pushover-based seismic analysis».

H 31aAgEn Ba AdBel xwpa Tnv Tpitn 16 Anpidiou 2013 kai
wpa 13:00 - 14:30, oto 3° Au@iBEéaTpo Tou KévTpou Aldado-
ong EpeuvnTik®v AnoteAsopaTtwv (KE.A.E.A.) Tng Emimponng
Epeuvav A.M.0., 3" ZentepPpiou — MavenioTnuioUnoAn.

ZuvToun MNepiAnyn

The pushover-based methods, although subjected to sev-
eral limitations, often represent a rational practice-oriented
tool for the estimation of the seismic response of struc-
tures. The relations between quantities controlling seismic
response can be easily understood if a pushover-based
analysis is presented graphically in the acceleration - dis-
placement (AD) format. One of the pushover-based meth-
ods, i.e., the N2 method implemented in Eurocode 8, and
its extensions will be briefly summarized. Some examples
of the application of pushover analysis will be presented,
including seismic performance assessment of a multistorey
building with consideration of aleatory and epistemic uncer-
tainties.

SUvTopo Bloypa®ikd Enueiwpa OPIANTA

Peter Fajfar is Professor of Structural and Earthquake Engi-
neering at the Faculty of Civil and Geodetic Engineering,
University of Ljubljana, Slovenia. He is a member of the
Slovenian Academy of Sciences and Arts, a member of the
Slovenian Academy of Engineering, and a member of the
European Academy of Sciences (Belgium). He obtained
Ph.D from University of Ljubljana (1974). He was visiting
professor at McMaster University (1994), Stanford Univer-
sity (1995), University of Bristol (2006), and University of
Canterbury (2009). P.Fajfar is editor of the international
journal Earthquake Engineering and Structural Dynamics
(Wiley) (from 2003) and member of editorial boards of six
international journals. He is a honorary member of the
European Association of Earthquake Engineering. In the
period 2004-2012 he was one of the directors of the Inter-
national Association of Earthquake Engineering. He is au-
thor of several books (in Slovenian), a co-author of the first
comprehensive book on earthquake engineering in former
Yugoslavia, and a co-editor of three books published by
international publishers. In journals and conference pro-
ceedings he published more than 250 scientific papers
which have more than 3300 citations (Google Scholar). He
has been active in the Technical committee TC250/SC8
responsible for the development of Eurocode 8 and is the
leader of the implementation process of Eurocode 8 in Slo-
venia, which was the first country, where Eurocode 8 was
implemented. As designer, consultant and reviewer, P. Fa-
jfar has participated in more than 100 design projects,
which have mainly dealt with static and dynamic analysis of
buildings and civil engineering structures, and the determi-
nation of seismic design parameters.
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EEM®
GCOLD

2° NMANEAAHNIO ZYNEAPIO ®PArMATQN KAI
TAMIEYTHPQN
Zxediacuog — Alaxeipion — MepiBaAlov
AOnva, 7 - 8 Noguppiou 2013
www.eemf.gr

MeTa 1o NoAU e€nITUXNMEVO NMPWTO CUVEDPIO oTn Adpiod To
2008, n EAAnvikn EmiTponr Meyahwv ®paypatwv (EEMO)
diopyavwvel To 20 NMaveAARnvio Zuveédpio PpayHaTmv Kai
TapieutTRpwv oTIG 7 & 8 NosguBpiou Tou 2013 oTnv A-
Onva, oTtnv AiyAn Zanneiou.

H anaitnon yia opBoAoyikr diaxsipion Tou udaTikoU duvapi-
koU €ival geyaAuTepn napd noTé. TIG au§avOoueveg avayKeg
yia Udpeuon, apdeuon, evéPyeEld KAl AvTIMANUUUPIKN NPOo-
Tacia npooTiBeTal oAoéva Kal MO EMITAKTIKA N avaykn yia
npooTacia Kal enavarpopodoTnon TwV UMNOYEIwV Udpogo-
pEwV Kal n avaBaduion Kal NpooTacia TV MOTAMIWV Kal
AIJVaiwVv 0IKooUOTNHATWV.

O pdAog TwV PpaypaTwV KAl TAPIEUTAPWV €ival KOPPIKOG yida
TNV AVTIHETOMNION TWV aVWTEPW. H xwpa pag, av kar kabu-
OTEPNOE ONMAVTIKA OTNV eKPETAAAEUON Tou uddTivou duva-
MIKoU, €XEl KATAOKEUAOEl TIC TEAEUTAIEC OEKAETIEG HWEYAAO
apibud ¢payudatwv, kKal TAPIEUTAPWV, €V €vag HEYAAog
aplbudGg VEwv €pywv €ival Twpa o pacn YEAETNG R uAonoi-
none.
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Ta @pdyuata kai ol TAPIEUTAPEG €ival noAUnAoka €pya Me
NOAAEG OUVIOTWOEG NMou dnUIOUPYOUV aQUENMUEVEC anaiTrnoeIg
KaTa To oxediaopuo, TNV uhonoinon kai Tn Asitoupyia Touc. O
0eBaocpog ato nepiBAiAov, n oAokANpwUEvVn diaxeipion Twv
udaTIKWV NOpWV, N XPHON VEWV TEXVOAOYIOV, N HAKPOXPO-
Via CUMMEPIPOPA KAl aog@aAeia, n €ubuvn Tou Kupiou Tou
€pyou N Tou JIAXEIPIOTH Yia TNV acpaAin AsiToupyia Twv &p-
ywv, €ival Béuata ota onoia Ba enikevTpwBoUV oI €pyacieq
Tou ouvedpiou.

To ouvedpio aToxeUEl aTnV napouciacn, avadeign kar ouln-
TAON TWV avwTEPw INTNHATWV Kal aneuBuveTal o OAOUG
0001 PJE TNV HEAETN, KATAOKEUN Kal dlaxeipion épywv gpay-
MATWV Kal TAPIEUTHPWY.

OepaToAodyio

1. ®paypara kai OAokAnpwpévn Alaxeipion YdarTi-
k®V NMopwv

e O pOAOC TWV TAMUIEUTAPWV OTNV OAOKANPwHEVN dia-
XEipion udaTikwv népwv

e Tapieutnpeg NnoAAanAou okonou

o AVTINANPMPUPIKN NpooTaacia

e TEXVIKO-OIKOVOUIKA KPITApPIa uAomoinong véwv gpay-
paTtwv

e O pOAOGC TWV PPAYHATWV OTOV EVEPYEIAKO OXEDIATHO
- ZUYXPOVEG TAOEIG KAl TEXVOAOYIKEG €EEAIEEIG

e TapIEUTAPEG — AVTANTIKG Kal UBpIdIKA CUCTAMATA na-
PAYWYNG EVEPYEIAg

2. E&eAi&eig oTig MgB06d0oug Zxediacpou & Kataokeu-
fig

e YAIKG KATAOKEUNG PpPayuaTwv - MeBodOI KATAGKEUNG
- Négg TeXVIKEG

e ExTiunon, emAoyn kal avabewpnon NANUUUPDV OXE-
diaopou

e >xedIQ0OMOG Kal avaBaduion UnepXeINIOTOV

e 'Epya oTeEyAvwong Kal anooTpdyyiong gpayuaTog Kai
Bepelinong

e H €nippor] TwV YEWAOYIKOV OUvVONK®V oTov oxedia-
ouo

e EEeAifeig oTOV YEWTEXVIKO OXEDIATHO

o EEeAifeig oTOV avTIoEIOHIKO OXEDIAOUO

e EEeAiteic oTtov H/M e€onAiouo

3. Ac@dAsia ®payHaTtov kai TAHIEUTHP®V

e Kavoviouoi MEAETNG, KATAOKEUNG Kal A&giIToupyiag
PPaypaTwv

e H npoTtaon Tng EEM® yia Tnv ouvta&n €Bvikou kavo-
VIOHOU aopaleiag gpaypatwv

e AnoTignon Tng diakivdUveuong gpaypatwy (risk as-
sessment)

e Anuodaiol kal 1IIWTIKOI Qopeic eunAekdpuevol otn dia-
XEIpION @paypdaTwyv — BEuaATta opyavwaong Kal TEXVIKAG
1KavoTNTAg

e Kivduvol oxeTilopevol Ye npoBARUATa opyavwaong Tou
Kupiou - dIQXEIPIOTA TOU £pyou

e ANaiTrioeig napakoAoUBnoNg GUUNEPIPOPAG

e Ao@aAsia TapleuTnpa (guoTdBela NPavwy, EKTETAPE-
VEG O1APPOEG KTA)

e Avaluosic Bpaliong epayuaTog Kal ENINTWOEIG

Makpoxpovia CUHNEPIPOPA, YAPAvon TwV EPYWV Kl

€PYACIEC ANoKATaoTaong

Kivduvol opeiAopevol og aoToxieg H/M gEonAiopou

Mapouadiacn NPOCPATWV CUUBAVTWY N NEPICTATIKOV

®dpdyuara, TAPIEUTNPEG Kal dNpOCIa acPaAeia

AC(QAANG NAPOXETEUCN EKTAKTWV MANUUUPIKOV Napo-

XV KATAvTn - anaitroeig oploBETNONG TNG KOITNG

4. ®paypara, TapieuTnpeg kai NMepiBaAlov

o OIANIKEC Npog To NEPIBAANOV KATAOKEUEG PPAYHATWV
KAl TAHIEUTPWV
o OpdayuaTa, TAUIEUTAPESG KAl asipopia

e MepIBAANOVTIKN Kal KOIVWVIKA anodoxr Qpayuatwv
Kdl TAUIEUTAPWY — ZUPHETOXIKEG 31adIKATIEC OTO OXE-
diaopd kal uhonoinon

o MEPIOPIOPOGC UDPOHOPPOAOYIKWV AAAOIMOEWY Kadl dl-
o0nTIkA anokaTtdoraon nepIBAAAOVTOC

o APXITEKTOVIKOG OXEJIAONOG PPAYHATWV KAl oUVAPOV
KATAOKEU®V

e Ta GpAyHaTa WG PEPOG TNG NOAITIOTIKAG KANPOVOUIAG

e EunAouTiopdG Kal anokaTtacTacn unoyeiwv udpogo-
pEwvV - Anuioupyia uypoBidTonwv K.Am.

o Xpovikr) €EEAIEN TWV MOIOTIKOV XAPAKTNPIOTIKOV TWV
TapieuTAPWY - AlaTrpnon kal BeATiwon noioTnTag u-
daTiK®V nNépwv

o DepTEC UAEG

5. Mapouciaon épymv
KpioIheG NUEPOUNVIEG YIQ TNV ANOCTOAR €pyaciuv:

e YnoBoAn nepI\qyewv: 15 AskepBpiou 2012

e Anodoxn nepiAnpewv: 15 Iavouapiou 2013

e YnoBoAr nAnpoug keigévou: 30 AnpiAiou 2013

e Anodoxn nAnpoug keipévou: 30 Iouviou 2013

Odnyieg yia Tnv anooToAn Twv nepIAfwewv Ba BpeiTe oTn
IoTooeAida Tng EEM® www.eemf.gr.

O1 nepIAAYeIg Ba anooTEANovTal NAEKTpovIKG oTnv dielBuv-

on TnG EEM® eemf@eemf.qgr.

EAAHNIKH EMITPOMH MEFAAQN ®PATMATQN, péow AEH -
AYHTI, AynoiAdou 56-58, 104 36 AGHNA, ToT. 210 -
5241223, H/A : eemf@eemf.gr, www.eemf.gr
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6° MANEAAHNIO ZYNEAPIO AIMENIKQN EPIrQN
AOnva 25 - 28 NosuBpiou 2013

To EpyaoTnpio Algevikwv 'Epywv Tou E.M.M. dlopyavwvel To
6° NMANEAAHNIO ZYNEAPIO AIMENIKQN EPIrQN. ©a npay-
partonoinBei otnv ABriva oTig 25 - 28 NogpBpiou 2013.

AVTIKEIHEVO TOU ZUvedpiou €ival n napouciaon TwV VEOTE-
pwv e€EeAiEEwV OTO XWPO TWV EMICTNHWOV KAl TWV TEXVOAO-
YIOV nou oxeTifovralr pe Ta Alpevikd ‘Epya kar €101kOTEPA
TNV €peuva, Tov oxedIaopO, TNV WEAETN, KATAOKEUNR, NPOC-
Taocia, ouvTpnon, SlAxeEipion, OTIG ENINTWOEIG OTO NEPIPBAA-
Aov kKaBwg kal n evnuépwaon, N avraAlayn anowswv Kai n
npowBnon TNG TEXVOYVWOIAG OTOUG TOMEIG auToUuG. ZTOXOG
TOU €ival n evnuépwaon, N avrailAayn anoWwewv Kai n npow-
Bnon Tng TEXVOYVWaoiag.

AnguBUVETAl OTOUG EPEUVNTEG, HEAETNTEG, KATAOKEUAOTEG,
AEI, dnudaoioug gopeic, OTA, O.A., Aigevikd Tapeia, nepi-
BAAAOVTIKEG OPYAVWOEIG KAl UMNNPECIEG MOU €VOIAPEPOVTAI
kal aoxoAoUvTal pe Ta Aigevika ‘Epya, Toug onoioug kai
NPOOKAAEI va Napouaiacouv To €pY0 Kal TIG EUNEIPIEG TOUG.

O@&gparoAdyio

o lMepIBallovTika peyeBn oxediaopoU kal KAaTAoKeUNG AIJe-
VIK®OV £PYWV

o >x€dIA0UOG AMPEVWV, HEAETN KAl KATAOKEUN AIMEVIKOV Ep-
YoV

o XwpoBETNON AsiToupylwyv, dIaPopPwaon AIMEVIKAG LHVNG

e AoToXiec, BAGBEC AMpevIK®V £pywv. EniBswpnon, anoka-
TAoTAcon, ouvTRPNON

o MeAETN AINEVWV OE PUOIKO MPOCONOIWKa
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e MepIBAANOVTIKEG ENINTWOEIG ANd TNV KATAOKEUN Kal Agl-
Toupyia Alévav

e To EAANVIKO Algevikd SUoTnua unod To npiopa TnG Eupw-
naikng OIKOVOMIKNG Kpiong

e Alaxeipion, dioiknan, Asitoupyia AigEvwy. Oeopikd nAaiol-
0. IdIwTIKOMOINCEIG dpaACTNPIOTATWV.

O1 evdia@epOUEVOI YIa MEPICOOTEPEG NMANPOPOPIEG PNopoUv
va anesuBlvovTal ato Epyaotripio Alpgevikov Epywv E.M.M.
TnNA.: 210.7722367, 210.7722375, 210.7722371, fax: 210.
7722368 (keg ©. MNavton, I. ®atoupou).

e-mail: lhw@central.ntua.gr
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EETC 2014 ATHENS
2nd Eastern European Tunnelling Conference
28 September - 1 October 2014, Athens, Greece
www.eetc2014athens.org

It is our pleasure to inform you that the Greek Tunnelling
Society is organizing the 2"Eastern European Tunnelling
Conference in Athens on September 28 - October 1 2014
(EETC2014, Athens).

The Eastern European Tunnelling Conference is abiennial
regional traveling conference. It aims to promote the shar-
ing of knowledge, experience, skills, ideas and achieve-
ments in the design, financing and contracting, construc-
tion, operation and maintenance of tunnels and other un-
derground facilities among the countries of Eastern Europe,
on an organized basis and with agreed aims. EETC2014
aims mainly to bring together colleagues from Eastern
Europe but people from the rest of the world are also wel-
come.

The theme of EETC2014 Athens is:

“Tunnelling in a Challenging Environment”
Making tunnelling business in difficult times

The construction of underground projects is becoming in-
creasingly demanding as new challenges are emerging in
every aspect and sector of this multidisciplinary and multi-
farious business. Further to the usual geological, geotechni-
cal, structural and operational challenges, we are now fac-
ing a difficult business and financial environment, which
requires the deployment of even more intelligent and effec-
tive tools and solutions.

I really do hope that the EETC2014 Athens will contribute
and further facilitate the growth of the tunnelling busi-
ness and will be a forum for scientific and professional col-
laboration.

TOPICS:

¢ Innovative methods for Analysis and Design
e Tunnelling in difficult ground conditions

e Conventional urban or shallow tunnelling

e Mechanized tunnelling

e Hydraulic tunnels

Underground complexes

Caverns for Hydropower or Storage

Pipe jacking and microtunnelling
Innovations in tunnelling construction technology
Tunnels and shafts for mining

Rehabilitation and repair

Safety and security in tunnels and tunnelling
Contractual and financial issues

Education and training

Case histories

Underground space use

Tunnels and monuments

Skonog Tng EESYE pe Tn diopydvwan Tou cuvedpiou gival va
undp&el hia NepaITEPW €ukaipia yia npoBoAn TnNG yvwong Kal
guneipiag nou napdxdnke kal cwWPEUTNKE OTN XWPd, va ava-
NTUEEI TIG OXECEIG OUVEPYAaiag PE TIG AAAeG EBvikeg EniTpo-
NEC TWV XWPWOV aUTAG TNG YEWYPAPIKAG EVOTNTAG KAl KUPIWG
va d0Bei n eukaipia dnuioupyiag evog BNUATOG E€MIOTHHOVI-
KAG aAAd Kal EMIXEIPNUATIKAG KATaypagpng Kal ouvepyaaiag
oTtnv AvatoAikr) Eupwnn.
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NMPOZEXEIZ>
FEQTEXNIKEz
EKAHAQZEIZ

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

Fifth International Conference on Forensic Engineering “In-
forming the Future with Lessons from the Past”, 16-17 April
2013, London, UK, http://www.ice-
conferences.com/Upcoming-events/Fifth-International-
Conference-on-Forensic-Enginee

EURO:TUN 2013 Computational Methods in Tunneling and
Subsurface Engineering, 17-19 April 2013, Bochum, Ger-
many, www.eurotun2013.rub.de

From geological conditions to numerical modeling of under-
ground excavations, 3™ International Conference on Com-
putational Methods in Tunneling and Subsurface Engineer-
ing (EURO:TUN 2013), 17-19 April 2013, Ruhr-
University Bochum, Germany, http://minelab.mred.tuc.gr

12" International Conference Underground Construction
Prague 2013, 22-24 April 2013, Prague, Czech Republic,
www.ita-aites.cz/en/conference underg constr/conference-
uc-2013

First International Conference — Seminar on Deep Founda-
tions in Bolivia, 23-24 April 2013, Santa Cruz de la Sierra,
Santa Cruz, Bolivia, www.cfpbolivia.com
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Commae, te the
agacy of Ralph B. Peck

|ﬂF‘nt iona Conforo

Cas% %gg enslc':rr!ll Engm@

Conference to Commemorate the Legacy of Ralph B. Peck,
7th International Conference on Case Histories in Geotech-
nical Engineering & Soil Dynamics and Symposium in Honor
of Clyde Baker, Chicago, USA, 29 April - 4 May, 2013,
http://7icchge.mst.edu
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2nd International Conference on Solid Waste 2013: Innova-
tion in Technology and Management, 5 - 8 May 2013, Hong
Kong, China, http://arcpe.hkbu.edu.hk/conf2013

Symposium on Tunnelling in Mediterranean Region, 7-8
May 2013, Porec, Istria, Croatia, www.meditunnel2013.com

International Conference on Innovation in Civil Engineering,
May 9th & 10th, 2013, Vidya Nagar, Palissery, Karukutty,
India, www.scmsgroup.org/sset

IGS-Incheon 2013 - 5th International Symposium on Geo-
technical Engineering, Disaster Prevention and Reduction,
and Environmentally Sustainable Development, May 15-17
May 2013, Incheon, South Korea, www.geochina-
cces.cn/download/2013 5th Dsiaster prevention Bulletin
1.pdf

HF2013 Effective and Sustainable Hydraulic Fracturing - an
ISRM Specialized Conference, 20-22 May 2013, Brisbane,
Queensland, Australia, http://www.csiro.au/events/HF2013

Experimental Micromechanics for Geomaterials Joint work-
shop of the ISSMGE TC101-TC105, 23 - 24 May 2013, Hong
Kong, owlam@hku.hk

18™ SouthEast Asian Geotechnical & Inaugural AGSSEA
Conference, 29 - 31 May 2013, Singapore,
www.18seagc.com
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Second International Symposium on
Geotechnical Engineering for the Preservation
of Monuments and Historic Sites
29 -31 May 2013, Napoli, Italy
www.tc301-napoli.org

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

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

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

. Past design criteria and traditional construction methods;

. Techniques to preserve ancient sites and constructions;

. Rehabilitation of heritage;

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

auabhwnN

Scientific secretariat

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

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

or

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

Emilio Bilotta (phone: +39 081 76 83469; email:
emilio.bilotta@unina.it)
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WTC 2013 ITA-AITES World Tunnel Congress and 39th
General Assembly “Underground - the way to the future”,
Geneva, Switzerland, May 31 to June 7, 2013.
www.wtc2013.ch

PILE 2013 International Conference on “State of the Art of
Pile Foundation and Pile Case Histories, Bandung,
Indonesia, June 2-4, 2013, www.pile2013.com

The first international conference on Foundation and Soft
Ground Engineering: Challenges in Mekong Delta, 5-6 June,
www.ictdmu.com

First International Conference on Rock Dynamics and
Applications (RocDyn-1), 6-8 June 2013, Lausanne,
Switzerland, www.rocdyn.org

The Airfield & Highway Pavement Conference, June 9-12,
Los Angeles, USA,
http://content.asce.org/conferences/pavements2013/index.
html

International RILEM Symposium on Multi-Scale Modeling &
Characterization of Infrastructure Materials, 10-12 June
2013, Stockholm, Sweden, www.rilem2013.0org

COMPDYN 2013 4™ International Conference on
Computational Dynamics & Earthquake Engineering, 12 -
14 June 2013, Kos Island, Greece, http://compdyn2013.org

Strait Crossing Norway 2013 : Extreme Crossings and New
Technologies, 16-19 June 2013, Bergen, Norway
www.sc2013.no

ICEGECHP 2013 International Conference on Earthquake
Geotechnical Engineering From Case History to Practice In
honour of Prof. Kenji Ishihara, 17 - 19 June 2013, Istanbul,
Turkey, www.icege2013.0org

SINOROCK 2013 Rock Characterization, Modelling and En-
gineering Design Methods, an ISRM Specialized Conference,
18-20 June 2013, Shanghai, China, www.sinorock2013.0rg

STREMAH 2013 13™ International Conference on Studies,
Repairs and Maintenance of Heritage Architecture, 25 - 27
June 2013, New Forest, UK,
carlos@wessex.ac.uk

6th International Conference SDIMI 2013 - Sustainable
Development in the Minerals Industry, 30 June - 3 July
2013, Milos Island, Greece,
http://sdimi2013.conferences.gr

TC215 ISSMGE - International Symposium on Coupled
Phenomena in Environmental Geotechnics (CPEG) - “From
theoretical and experimental research to practical
applications”, 1 - 3 July 2013, Torino, Italy, www.tc215-

cpeg-torino.org

BIOT-5 5th Biot Conference on Poromechanics, 10-12 July
2013, Vienna, Austria, http://biot2013.conf.tuwien.ac.at

ICEPR 2013 3™ International Conference on Environmental
Pollution and Remediation, July 15-17 2013, Toronto,
Ontario, Canada, http://icepr2013.international-aset.com

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

The Third International Symposium on Computational Ge-
omechanics (ComGeo III), Krakow, Poland, 21-23 August,
2013, www.ic2e.org/index.php/comgeo/comgeo-iii

5% International Young Geotechnical Engineers’ Conference
(5iYGEC'13), 31 August - 01 September 2013, Paris, France
http://www.lepublicsystemepco.com/EN/events.php?IDMani
f=696&IDModule=21&PPAGE=&PAGE=&TEMPLATE=&CSS=
&IDRub

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

13™ International Conference of the Geological Society of
Greece, September  5-8 2013, Chania, Greece,

www.egel3.gr

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

EUROCK 2013 ISRM European Regional Symposium
“Rock Mechanics for Resources, Energy and Environment”,
21-26 September 2013, Wroclaw, Poland
www.eurock2013.pwr.wroc.pl
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International Symposium & 9th Asian Regional Conference
of IAEG Global View of Engineering Geology and the
Environment, 24 - 25 September, 2013, Beijing, China,
www.iaegasia2013.com

Sardinia_2013 14" International Waste Management and
Landfill Symposium, 30 September - 4 October 2013,
Sardinia, Italy, www.sardiniasymposium.it

HYDRO 2013 International Conference and Exhibition
Promoting the Versatile Role of Hydro, 7 to 9 October 2013,
Innsbruck, Austria, www.hydropower-dams.com/hydro-
2013.php?c id=88

VAJONT 2013 - International Conference Vajont, 1963 -
2013 Thoughts and Analyses after 50 years since the
catastrophic landslide, 8-10 October, 2013, Padova, Italy,
http://www.vajont2013.info/vajont-pd

International Symposium on Design and Practice of
Geosynthetic-Reinforced Soil Structures, 13-16 October,

2013, Bologna, Italy, www.civil.columbia.edu/bologna2013

The Mediterranean Workshop on Landslides: Landslides in
hard soils and weak rocks - an open problem for Mediterra-
nean countries, 21 and 22 October, 2013, Naples, Italy,
www.mwl.unina?2.it

International Conference Geotechnics in Belarus: Science
and Practice, 23-25 October 2013, Minsk, Belarus,
geotechnika2013@gmail.com belgeotech@tut.by

GEOMATE 2013 3™ International Conference on Geotech-
nique, Construction Materials & Environment, November
13-15, 2013, Nagoya, Japan, www.geomat-e.com

International Conference Built Heritage 2013 - Monitoring
Conservation Management, 18-20 November 2013, Milano,
Italy, www.bh2013.polimi.it

GEOAFRICA2013 Geosynthetics for Sustainable Develop-
ment in Africa - 2nd African Regional Conference on Geo-
synthetics, 18-20 November 2013, Accra, Ghana,
http://geoafrica2013.com

6° MANEAAHNIO ZYNEAPIO AIMENIKQN EPIFQN, A8rva 25
- 28 NoguBpiou 2013, |hw@central.ntua.gr

10th International Symposium of Structures, Geotechnics
and Construction Materials, 26-29 November 2013, Santa
Clara, Cuba, ana@uclv.edu.cu, guevedo@uclv.edu.cu

International Conference on Geotechnics for Sustainable
Development, 28-29 November 2013, Hanoi, Vietnam,
www.geotechn2013.vn

ISAP2013 International Symposium on Advances in
Foundation Engineering, 5 -6 December 2013, Singapore,
http://rpsonline.com.sg/isafe2013

8th International Conference Physical Modelling in
Geotechnics 2014, 14-17 January 2014, Perth, Australia,
http://icpomg2014.com.au

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

World Tunnel Congress 2014 and 40th ITA General
Assembly “Tunnels for a better living”, 9 - 15 May 2014,
Iguassu Falls, Brazil, www.wtc2014.com.br

CPT'14 3rd International Symposium on Cone Penetration
Testing, 13-14 May 2014, Las Vegas, Nevada, U.S.A.,
www.cptl4.com

3 O

EUROCK 2014
ISRM European Regional Symposium
Rock Engineering and Rock Mechanics:
Structures in and on Rock Masses
26-28 May 2014, Vigo, Spain

Contact Person: Prof. Leandro Alejano

ETSI MINAS - University of Vigo

Dept. of Natural Resources & Environmental Engineering
Campus

Lagoas Marcosende

36310 Vigo (Pontevedra), SPAIN

Telephone: (+34) 986 81 23 74

E-mail: alejano@uvigo.es
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Geoshanghai 2014, International Conference on
Geotechnical Engineering, 26 - 28 May 2014, Shanghai,
China, www.geoshanghai2014.org

8th European Conference “Numerical Methods in Geotechni-
cal Engineering” NUMGE14, Delft, The Netherlands, 17-20
juni 2014, www.numge2014.org

(G2 4R -0

Second International Conference on Vulnerability and Risk Analysis and Management (ICVRAM2014) &
Sixth International Symposium on Uncertainty Modelling and Analysis (ISUMAZ2014)

13th - 16th July 2014, University of Liverpool, UK

2" International Conference on
Vulnerability and Risk Analysis and Management &
6'" International Symposium on
Uncertainty Modelling and Analysis
13-16 July 2014, Liverpool, United Kingdom
http://www.icvram2014.org

ASCE-ICVRAM-ISUMA provides a multi-disciplinary forum
for the exchange of knowledge and expertise, in the Quan-
tification, Mitigation and Management of Risk and Uncer-
tainty, and in Decision Making.

The event is aimed at specialised and synergetic develop-
ments in both theory and practice.
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Hazards, risks and respective mitigation strategies are of
rapidly growing interest in infrastructure systems and the
built environment. This includes natural and man-made
hazards, economical and banking risks, security risks, criti-
cal incidents, insurance risks, environmental risks, nuclear
risks, structural vulnerability and reliability, infrastructure
security, structural and infrastructure robustness, software
reliability, energy risks, supply chain vulnerability, policy
development and many more. Major challenges in the de-
velopment of solutions are concerned with the high com-
plexity and the multi-disciplinary character of the problems
as well as with the comprehensive quantification, efficient
processing and management of the involved uncertainties.
Proposed approaches are being developed using probabilis-
tic (including Bayesian) concepts, fuzzy and interval con-
cepts, imprecise probabilities etc.

The objective of this conference is to bring experts and de-
cision makers from different disciplines but working on
similar problems together to share information on current
and emerging developments and to initiate advancements
towards a solution to our challenges through cross-fertiliza-
tion. 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.

General Session Themes

Economic risk and life-cycle cost analysis
Insurance risk and securitization methods
Risk analysis and risk managemen

Social and security risk

Natural, environmental and human-induced hazards and
vulnerabilities

e Complex networks and infrastructure systems
e Risk-informed decision making

e System identification and reliability updating
[ ]

[ ]

[ ]

Simulation and soft computing
Probabilistic modelling and analysis
Generalized theories of uncertainty

Mini-Symposia

1. Robust, Performance-Based and Reliability-Based
Structural Optimization Under Uncertainty.

2. Critical Infrastructures and Network Systems: Statistical
Properties and Modelling for Reliability, Risk,
Vulnerability and Resilience Analyses.

3. Simulation-Based Structural Vulnerability Assessment
and Risk Quantification in Earthquake Engineering.

4. Stochastic and Nonlinear Dynamics in Complex
Systems.

5. Water Resources and Infrastructure: Risks and

Responses.

Monte Carlo Methods and Engineering Applications.

Non-Probabilistic Modelling and Analysis of Uncertainty.

Risk and Uncertainty Modelling for Transportation and

Logistics.

9. Geotechnical Risk, Uncertainty & Decision Making.

10. Dealing with Epistemic Uncertainties in Estimating
Vulnerability and Risk.

11.How Feedback can Improve the Management of Quality
and Safety in Construction.

12. Contesting Radicalisation: Evidence, Policy Making and
Effectiveness.

13.1s there a Science of Resilience or are their Resilient
Sciences?.

14. Verified and Stochastic Approaches to Modelling and
Simulation under Uncertainty in Engineering
Applications.

15. Anticipation of Uncertain Threats in CBRNE incidents:
From Response to Recovery.

N

16.Risk Assessment and Management of Infrastructure
Projects.

17. Structural Dynamics with Uncertainty.

18. Quantification of External Actions on Engineering
Systems under Extreme Uncertainty.

19. Polymorphic Space- and Time-Dependent Uncertainty
Modelling in Engineering.

20. Generalized Engineering Reliability - A Physical
Approach.

21.Imprecise Probability in Reliability.

22.East-West Contributions on Risk Management for
Floods, Tsunamis, Earthquakes, and other Natural
Hazards.

23.Remote Sensing for Disaster Study and Risk
Assessment.

24.Control Theory of Uncertain Systems and its Application.

25.Hazards Risk Assessment and Management.

26. Actuarial and Financial Risk Theory with Applications.

27.Uncertainty in Design and Service Life of Civil
Engineering Structures.

28. Probabilistic Risk Assessment for Weather-Related
Phenomena.

29. Uncertainty quantification and propagation in
engineering systems.

Contact:

ICVRAM2014 Secretary

Institute for Risk and Uncertainty
The Quadrangle

University of Liverpool

Brownlow Hill

Liverpool

L69 3GH

United Kingdom

Email: info@icvram2014.org
Tel: +44 (0)151 794 5224
Fax: +44 (0)151 794 4703

Mini-Symposium 3:
Simulation-Based Structural Vulnerability
Assessment and Risk Quantification
in Earthquake Engineering

The Performance-Based Earthquake Engineering (PBEE)
framework can be viewed as an integrated platform to as-
sess the seismic vulnerability of civil infrastructure and to
quantify the seismic risk during the life-cycle of structured
facilities in a probabilistic context. At the core of PBEE lies
the considerably complex problem of characterizing the
nonlinear system response to future seismic excitations that
involves numerous sources of epistemic and aleatoric un-
certainty for both excitation and system. To this end, recent
developments in the areas of stochastic modelling, simula-
tion techniques, and signal processing of non-stationary
signals, supported and enhanced by constant advances in
computer and computational science (especially the in-
creasing availability of parallel and distributed computing),
offer tools to shed new light in the realistic characterization
of the seismic response of structures accounting in detail
for the various sources of uncertainty and variability. Put it
in a wider context, such tools can facilitate important prac-
tical applications of the PBEE framework including probabil-
istic seismic hazard analysis and earthquake loss estimation
accounting for infrastructure repair and replacement costs,
downtime and casualties.

This session aims to foster synergies between the more
traditional approaches in PBEE and the more recent trends
on simulation-based techniques addressing all aspects of
seismic risk analysis such as modelling of the input seismic
action, Monte Carlo methods for uncertainty propagation,
stochastic finite element analyses, etc. Contributions from
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the Earthquake Engineering community identifying practical
needs and unexplored niches in PBEE addressed by simula-
tion-based techniques and papers from the Computational
Stochastic Dynamics and Simulation community employing
recent tools to expedite the state of practice in PBEE are
welcome. Furthermore, opinion papers targeting the issue
of bridging the gap between traditional Earthquake Engi-
neering approaches and stochastic/simulation-based techn-
iques to address the timely and challenging problem of
seismic risk quantification are invited.

Organisers:

Agathoklis Giaralis

Department of Civil Engineering, School of Engineering and
Mathematical Sciences, City University London, UK.
Agathoklis.Giaralis.1@city.ac.uk

Alexandros Taflanidis

Department of Civil and Environmental Engineering and
Earth Sciences, University of Notre Dame, IN, USA.
Alexandros.A.Taflanidis.1@nd.edu

Dimitrios Vamvatsikos

Department of Civil Engineering, National Technical
University of Athens, Greece.
divamva@mail.ntua.gra
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GeolHubel 2014

GeoHubei International Conference
Sustainable Civil Infrastructures: Innovative
Technologies and Materials
July 20-22, 2014, Hubei, China

http: eohubei2014.geoconf.or

On behalf of the Organizing Committee, we are pleased to
invite you to attend the GeoHubei International Conference
2014 to be held in Hubei, China from July 20 to 22, 2014.
This Sustainable Civil Infrastructures using Innovative
Technologies and Material is endorsed by a number of lead-
ing international professional organizations.

One of the main objectives of the transportation authorities
is to provide safe transportation facilities for effective and
efficient movement of people and goods. This conference
will provide a showcase for recent developments and ad-
vancements in design, construction, and safety Inspections
of transportation Infrastructures and offer a forum to dis-
cuss and debate future directions for the 21st century.
Conference topics cover a broad array of contemporary
issues for professionals involved in bridge, pavement, geo-
technical, tunnel, railway and emerging techniques for
safety Inspections. You will have the opportunity to meet
colleagues from all over the world for technical, scientific,
and commercial discussions.

Hubei is one of the largest commercial provinces and eco-
nomic centers of China. It is being developed into a modern
international economic, financial, and trade center. Recent
rapid construction in China has provided great opportunities
for bridge, pavement, geotechnical, and tunnel engineers to
use their knowledge and talents to solve many challenging
problems involving highway bridge structures, pavements,
materials, ground improvement, slopes, excavations, and
tunnels with innovative solutions and cutting-edge tech-
nologies.

There are many mega construction projects in China as
often labeled as “China's pride, world's envy!” The confer-
ence will organize technical tours to visit those mega con-
struction projects in addition to the Three Gorges Dam.

Conference Themes
I: Transportation Geotechnical Engineering

- Non-Destructive Characterization of Geomaterials

. In-situ Test Methods for Site Characterization, Design
and Quality Control of Earth Structures and Subgrades

- Soils and Rock Instrumentation, Behavior and Modeling

- Advances in Unsaturated Soil, Seepage, and Environ-
mental Geotechnics

- Soil Behavior and Laboratory Testing

- Foundation Failure and Repair

- Earth Retaining Walls and Slope Stability

- Bridge Approach Embankment

- Natural Hazard and Disaster Monitoring

- Geosynthetic Reinforced Soil Retaining Structure

- Engineering Issues in Ground Subsidence

- Seismically Induced Hazards and Mitigation

- Dynamic Behavior of Soils and Foundations

- Physical, Numerical, Constitutive Modeling of Soil Beha-
vior
Geophysical Testing in Civil and Geological Engineering

II: Pavement Engineering

- Airfield pavement analysis, rehabilitation and perform-
ance

- Recycled Asphalt Pavement

« Performance Evaluation, Performance Modeling, and
Pavement Management

- Sustainable Long Life Pavement

« Ground Improvement, and Chemical / Mechanical Sta-
bilization for Pavement and Geotechnical Applications

- Moisture Damage in Asphaltic Concrete Materials

. Pavement Foundations: Modelling, Design and Perfor-
mance Evaluation

- Geotechnical Properties and Their Effects on Portland
Concrete Pavement Behavior and Performance
Warm Mix
Rehabilitation strategy selection and preventative
maintenance treatments

- Accelerated Testing of Pavement Structures and Ma-
terials
Material, Design, Construction, Maintenance and Test-
ing of Pavement

- Asphalt Binder and Mixture Characterization
Construction and Rehabilitation of Jointed Concrete
Pavement, Reinforced Concrete Pavement, and Conti-
nuously Reinforced Concrete Pavement
Bridges Deck Pavement

. Stabilization, Recycling, Foamed Bitumen and Emuls-
ion, GranularMaterials

- Roadway Widening

- NanoTechnology & Its Application to Civil Infrastructure

- Asphalt Mix-Design, HMA Testing, & Material Property
Characterization

III: Bridge Engineering

« Assessment of Structures, Non-Destructive Evaluation,
Inspection Technologies, Structural Health Monitoring,
Remote Monitoring of Structures, Scour Assessment
Seismic Design Issues and Approaches for Bridges,
Highways and Underground Structures
Design Methods and Materials, Innovative Repair Me-
thods and Materials, Durable and Sustainable Designs,
Innovative Materials, Advances in Foundation Design/
Construction, Accelerated and/or Performance Based
Design/Construction, Aesthetics and Environment
Extreme-Hazard Resilient Structures - Risk/Reliability
Assessments, Emergency Management Practices, Multi-
hazard Design, Enhanced Post-Earthquake Serviceabi-
lity, Scour Assessment and Restoration, Quality Control
/Quality Assurance.

. State-of-the-Arts and State-of-the-Practices on Bridge
Design, Construction and Maintenance
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VI: Tunneling Engineering

« Tunnel Management and Inventory, Monitoring and
Settlement Control

.« Emerging Technologies, Lining Design & Precast
Segment Advances

- Innovation in Tunneling Design, Construction, Repair,
Rehabilitation

- Fire & Life Safety, Vulnerability & Security

. Tunneling in Soft Ground, Ground Conditioning and
Modification

- Advanced prediction technology of tunnel construction
geology

. Deep excavations and urban tunnelling

V: Railway, Hydraulic Engineering and Others

- Geological Disaster Control Technology

- Special Foundation Treatment and Settlement Control
Technology

- Transportation Issues in Developing Countries

CONTACT EMAIL: GEOHUBEL.ADM@GMAIL.COM
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Second European Conference on Earthquake Engineering
and Seismology, 24-29 August 2014, Istanbul, Turkey
www.2eceesistanbul.org

TC204 ISSMGE International Symposium on "Geotechnical
Aspects of Underground Construction in Soft Ground" - IS-
Seoul 2014, 25-27 August 2014, Seoul, Korea,

csyoo@skku.edu
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International Symposium on Geomechanics
from Micro to Macro (TC105)
01 - 03 September 2014, Cambridge, United Kingdom
ks207@cam.ac.uk

Organizer: TC105

Contact person: Professor Kenichi Soga

University of Cambridge, Department of Engineering,
Trumpington Street,CB2 1PZ,Cambridge,,UK

Phone:  +44-1223-332713

Fax: +44-1223-339713
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15th Danube European Conference
9 - 11 September 2014, Vienna, Austria

O3 D

IAEG XII CONGRESS Torino 2014 Engineering Geology for
Society and Territory, IAEG 50th Anniversary, September
15-19, 2014, Torino, Italy, www.iaeg2014.com

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

berlin.com

EETC 2014 ATHENS 2nd Eastern European Tunnelling Con-
ference, 28 September - 1 October 2014, Athens, Greece,
www.eetc2014athens.org

ARMS 8 - 8th ISRM Rock Mechanics Symposium, 14-16
October 2014, Sapporo, Japan
www.rocknet-japan.org/ARMS8/index.htm
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13 ISRM International Congress on Rock Mechanics
Innovations in Applied and Theoretical
Rock Mechanics
10 - 13 May 2015, Montreal, Canada

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

Contact Person: Prof. Ferri Hassani

Address: Department of Mining and Materials Engineering
McGill University

3450 University, Adams Building, Room 109

Montreal, QC, Canada H3A 2A7

Telephone: + 514 398 8060

Fax: + 514 398 5016

E-mail: ferri.hassani@cGill.ca
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ITAW'I:C 2015 !(.3

SEE
TUNNEL

UNNELING IN SEE REGION

WOMTEE | 30-Am3018

World Tunnel Congress 2015
and 41st ITA General Assembly
Promoting Tunnelling in South East European
(SEE) Region
22 - 28 May 2015, Dubrovnik, Croatia
http://wtc15.com

Contact
ITA Croatia - Croatian Association for Tunnels and Under-
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ground Structures

Davorin KOLIC, Society President
Trnjanska 140

HR-10 000 Zagreb

Croatia

info@itacroatia.eu

NGM 2016
The Nordic Geotechnical Meeting
25 - 28 May 2016, Reykjavik, Iceland

The aim of the conference is to strengthen the relationships

between practicing engineers, researchers, and scientists in

the Nordic region within the fields of geotechnics and engi-
O3 O neering geology.

All are invited to share their experience and knowledge with
their Nordic colleagues.

3" International Symposium on Frontiers in Offshore
Geotechnics, Oslo, Norway, 10-12  June 2015,
www.isfog2015.no

Contact person: Haraldur Sigursteinsson

Address: Vegagerdin, Borgartin 7, 1S-109, Reykjavik,
Iceland

Phone: +354 522 1236

© Fax: +354 522 1259

E-mail: has@vegagerdin.is

XVI ECSMGE 2015

16™ European Conference on Soil Mechanics
and Geotechnical Engineering
“Geotechnical Engineering for
Infrastructure and Development”
13 - 17 September 2015, Edinburgh, UK
www.xvi-ecsmge-2015.org.uk

The British Geotechnical Association (BGA) is pleased to
announce that it will be hosting the 16th European Confer-
ence on Soil Mechanics and Geotechnical Engineering at the
Edinburgh International Conference Centre from 13th to
17th September 2015. The conference was awarded by a
meeting of the European Member Societies on 13th Sep-
tember 2011 at the 15th European Conference on Soil Me-
chanics and Geotechnical Engineering in Athens, Greece.

You can view the BGA bid document at the following link:
http://files.marketingedinburgh.org/bid/ECSMGEELECTRON

ICBID.pdf

The conference website will be updated regularly as ar-
rangements for the conference progress. Please bookmark
it and visit regularly.

We look forward to welcoming you all in Edinburgh, one of
Europe's truly great cities, in September 2015.

Dr Mike Winter
Chair of the Organising Committee
mwinter@trl.co.uk
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EUROCK 2015
ISRM European Regional Symposium
64th Geomechanics Colloquy
7 - 9 October 2015, Salzburg, Austria
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ENAIAGEPONTA
FEQTEXNIKA NEA

Ta padnupartika udpelouv TN Zapo
TO EYNAAINEIO OPYIMA

OAOKANPWONKE N €EIKOVOKIVNTIKN Talvia Mou €yIVE PE NPWTO-
BouAia Tng Etaipeiag Apxaiag EAANVIKAG TexvoAoyiag (EMA-
ET) kar xpnuaTodoTnBnKe EUYEVWG ano Tov SUvOeapo Texvi-
KoV ETaipiov AvwTépwv TaEswv (STEAT).

H Taivia Twv ©.MN Taociou, N. Mnka kai . MoAulou napouaid-
Cel éva TeXVIKO €pyo Tou 6ou aiwva n.X., To EunaAiveio 6-
puyua, pia onpayya udpaywyeiou prnkoug 1000 p. kai dia-
Toung 2,00 x 2,00 y, n onoia diavoixbnke anod Ta dUo dkpa
TNG OUYXPOVWG.

H cuvavtnon Twv 300 TUNHATWV KATW and Tnv Kopuer Tou
BouvoU €yIve PE ApKETN akpiBeia, napa To YEYOVOG OTI Ol Ye-
WAOYIKEG OUVONRKEG avaykaoav Tov pnxavikd EunaAivo va
ekTpanei MoAANEC @opEG and Tnv subuypappia. To BeTIKO
auto anoTEAECHA o@eiAeTal atTnv yvawon Tng OEQPHTIKHZ
FEQMETPIAS. To Ydpaywyeio ouveéxioe TNV AsiIToupyia Tou
yia nepinou 1000 xpodvia.

Tnv Taivia pnopei va Tnv napakoAouBnoel kKaveig oTo:

www.youtube.com/watch?v=AJTwxCaOODM&feature=youtu
.be (eAAnvika)

www.youtube.com/watch?v=LmnxWCGwePw&feature=yout
u.be (ayyAikad)
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Quake-maker shakes Christchurch

The T-Rex truck thumps the ground to help simulate an
earthquake. Photo / Supplied

The world's largest seismic vibration machine will begin
testing the ground under quake-hit Christchurch today.

The giant 29,000-kilogram truck, nicknamed 'TRex', will use
large hydraulics to shake the ground to determine the
properties of soils up to 250 metres deep.

The machine arrived in Lyttelton last week, and it's the first
time it's been used outside of America.

A team from the University of Canterbury and the Univer-
sity of Texas will do their first test near Lyttelton today be-
fore going on to 20 sites across the city over the next three
weeks.

Researchers have assured residents that the shaking won't
be felt more than 15m away.

University of Canterbury earthquake engineer Dr Brendon
Bradley said an understanding of Christchurch's soil proper-
ties at great depths was important because it impacted how
seismic waves were amplified, reflected, and refracted as
they travelled up to the earth's surface.

"The ground motion recorded in the February 11 2011
earthquake illustrated significant basin-effects," he said.

"These were caused by reverberations of the soft
sedimentary soils that Christchurch is founded on.

"Using state of the art information on soil properties
throughout Christchurch obtained by TRex and previous
testing we can begin to link cause and effect and better
understand where such effects will occur elsewhere during
future earthquakes worldwide."

(Kurt Bayer / The New Zealand Herald, March 11, 2013,
http://www.nzherald.co.nz/motoring/news/article.cfm?c id
=9&objectid=10870517)
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Katappéouv onitia oto MérooBo ki1 AvijAio

TepaoTia ival Ta npoPAnuaTa oto MétooBo kai To AvnAio a-
no TIG KaToAIoONoeIC Nou anuei@vovTal. O1 NANYEC nou gixav
avoi&el To 2010 6Tav oniTia kpiBnkav akatdAAnAa Adyw Twv
{NUI®V Nou unéoTnoav akoun Osv €xouv KAegioesl. X' auTég
TWPA NPoCTiOevTal KI AAAEG.

Ta npoBAnuara auta avadeixbnkav pe €vraon Kata Tnv eni-
OKEWN Mou npayuaronoinos o Mevikdg Mpappatéag Anokev-
TpwHeEvNg Aloiknong HAiag ©codwpidng, o onoiog €ide anod
KOVTd TNV KATAoTacon evw €iXe TNV gukaipia va tnv oulntn-
O€I Kal JE ToV dpapxo TnG nepioxng.

Navw and Tpiavta onitia oto METooBo kal To AVAAIO €xouv
unooTei NoAU coBapég {nuIEG, ME NEvTE an' auTd va ival Pn
KATOIKNOIKa. «To npoBANua sivar TepdacTio Kal KAVOUUE €K-
KAnon otnv noAiteia yia BonBeia» avépepe o Afuapxog Me-
TooBou Nikog TOOMMNIKOG, 0 0Moiog OUWG OEXETAI MOAAA nupa
TOOO anod TNV avTiNnoAiTEuon 600 Kal and KaToikoug yia Ka-
BuoTépnon oTnv avadel€n Tou NpoBARKaTog.

TA NEA THZ EEEE’'M - Ap. 54 — ®EBPOYAPIOZ 2013




O levikdg Mpappatéag TnG AnokevTpwpévng Aloiknong HAiag
©=0dwpPidng unoypdappics OTI To NpOBANKa sival noAu cofa-
pd kar and Tov idlo Ba yivouv oI anapaiTnTEC €10NYROEIC
WOTE va undapEel n ouv3dpoun Tou KPATouG.

«Oa XpelaoToUPe Aiyoug WNAVEG WOTE va oAOKANpwBoUV ol
anapaiTnTeg UEAETEC WOTE O NapeuBacsic nou Ba akoAou-
Onoouv va eival anoTeAeopaTikeg. H ddunon €ival nukvn Kai
To NPOBANKA APKETA PEYAAO», TOVIOE O K. O£0dwpidnc.

Ta npoBARpaTa oto MéTooBo kar To AvnAio epgavioTnkav a-
no TIC ApXEG TNG XEIMEPIVAG MnepIodou. 1o didoTnua auTod
evTadnkav kal fdn AapkeTa oniTia £xouv unooTei NOAU cofa-
péc nuigc. O1 kaTtoikol {ouv PE TNV aywvia yia To €NOUEVO
d1GoTNHa €ve KAMOIOI MOU TA OMiTIA TOuG KpiBnkav akatah-
AnAa ano To 2010 e€akoAouBolv va kaTtaBallouv To TEAOG
aKkIvVRATOU, TO YVWOTO XapdTal....

(epirusPost.gr, TeTaptn, 27 MapTiou 2013,
http://www.epiruspost.gr/reportaz/autodioikisi/18148-
2013-03-27-16-22-23.html)

O3 D

Massive landslide threatens Washington state
homes

A landslide has occurred at 4:15 am on Wednesday
morning in Whidbey island. Nobody was killed, but the
landslide took down one of the homes. Another home was
left with a 10 ft backyard and is now evacuated. 17 more
are threatened by the landslide. There has not been a
storm in recent days. The slide was hundreds of feet wide.
A study is ongoing to evaluate the cause of the landslide.

(GeoEngineer, 28 March 2013,
http://www.geoengineer.org/news-center/news/item/503-
landslide-in-whidbey-island-washington-takes-down-one-
house-threatens-more)

A massive landslide in Washington has destroyed one home
and threatens more than a dozen others, an official and
CNN affiliates in the Seattle area reported Wednesday.

One home has only about 10 feet of its backyard left after
the slide on Whidbey Island, north of Seattle, CNN affiliate
KIRO reported. That home's resident was able to escape,
said Ed Hartin, fire chief at Central Whidbey Island Fire and
Rescue.

No injuries have been reported.
The landslide cut access to 17 homes, and residents have

been taken out by boat, Hartin said. Others area homes
also were evacuated.

Live video showed small sections of the cliff continuing to
fall at 10:45 a.m. local time as people removed furniture
and other belongings. Tons of earth had fallen into Puget
Sound.

According to Barker, the neighborhood had above-average
rainfall over the winter and into spring. A snowfall late last
week left several inches of wet snow that was gone.

The homes are on a seismic fault that on rare occasions
shifts, said CNN meteorologist Chad Myers.

Barker said the cliff has not seen movement for many
years. "We just thought OK, that is something you pay for
the marvelous view that you have."

A spokesman with the Washington State Department of
Natural Resources said a team of geologists is on its way to
Whidbey Island to investigate.

The cause of the landslide was not immediately clear. There
hasn't been rain in the past few days, said Hartin.

(Justin Lear & CNN Staff, March 28, 2013,
http://edition.cnn.com/2013/03/27/us/washington-
landslide/index.htmI?hpt=hp t2)

Fire officials said five homes appeared to be in the most
immediate danger due to a massive landslide near
Coupeville. The properties are located on Driftwood Way
and Fircrest Avenue. Authorities warned people to stay out
of that area Thursday night.

Earlier Wednesday thirty-five homes were either under
evacuation orders or had been cut off from the rest of
Whidbey Island by the 1,000-foot landslide.

A geological crew from the State Department of Natural
Resources is on the scene trying to assess the damage.

The Ledgewood neighborhood is ground zero for what some
said sounded like a sonic boom.

“The ground shook. It was like an earthquake,” said Bret
Holmes.

Holmes’ parents once owned the hillside home with a
majestic view of Puget Sound and the Olympic Mountains.
His family has lived in this neighborhood for generations.
The house is now on the brink of being lost forever.

“It makes me want to throw up,” he said, packing his
belongings into a garage. “"We lost half of the back yard all
at once. Fifteen trees. And we've lost another 25 feet since
then. I'm just worried none of it will be here when I get
back.”

The slide obliterated the hillside at about 3:45 a.m.
Wednesday. It took with it a home being rented by an 81-
year-old cancer patient. Friends say he felt the ground
starting to shake and moved to his truck shortly before the
earth gave way, shoving the house about 150 feet off its
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foundation. It sits perched on a heap of trees and earth,
the floor fallen out and the contents of the house strewn
below.

A two-lane road in the neighborhood was wiped out and
pushed 300 feet down the slope. Seventeen homes remain
cut off from the community. Among them is the one owned
by Teresa Levack-Norgaard. She lost one house to fire
about 10 years ago. Her husband passed away as well.

Now, forced to evacuate with nothing but a suitcase, her
son and their dog, she has nowhere to go. The hillside just
beyond her front yard continues to crumble.

“I'm really nervous,” she said, suitcase in hand. “This is all
we have.”

Microsoft CEO Steve Ballmer has a house near the slide
zone. It was not damaged, but the property was used by
firefighters to help evacuate some of those stranded below.

State geologists say it will likely be at least two or three
days before they will be able to determine when it will be
safe for homeowners to return.

(Eric Wilkinson and Natalie Swaby / KING 5 News, 27 March
2013, http://www.king5.com/news/local/andslides-
damage-threaten-homes-Whidbey-Island-200244441.html)

Residents on Whidbey Island evacuated their homes
Wednesday because landslides were threatening them.

The landslides hit the southwest coastline of Whidbey
Island.

One home was knocked off its foundation by the slide and
nearly pushed it into the water.

Thirty-four homes were evacuated because they have
either been cut off by the slide or are in danger of sliding,
and 11 people had to be rescued by boat because the
landslide took out a road.

KIRO 7 Eyewitness News reporter James Schugel spoke
with @ homeowner who was in the process of evacuating
her home.

Friends, neighbors and family all came to help Delia Curt
salvage what she owns.

"I thought it was an earthquake when it hit,” Curt said.
“When I went to work, it was still all that over there, and
now there’s not.”

A chunk of land is gone and the rest of the land is still
unstable because of gravel pockets inside the cliffs.

“Oh, it's going to go! I don’t doubt it,” Curt said.
The Department of Natural Resources said there hasn't

been much rain recently and called the slide a “deep-seated
landslide.”

Curt has lived on Whidbey Island for seven years. With all
the help, she got everything out of her home within a few
hours.

State geologists are going to determine the exact cause of
the landslides and they believe the unstable gravel pockets
in the soil contributed to the slides.

Residents are safe and no injuries have been reported.
(KIRO TV, March 27, 2013,

http://www.kirotv.com/news/news/whidbey-island-homes-
threatened-landslides/nW5fz/)

After landslide occL
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Earthquake early warning system passes major
test with quake

In the seismic annals of California, Monday’s 4.7
earthquake was little more than a footnote. It gave
Southern California a small morning jolt but caused no
damage and was largely shrugged off by noon.

But in one important way, the quake was highly significant
because it marked an advance in California’s burgeoning
earthquake early warning system.

The quake struck in the desert town of Anza, and hundreds
of sensors embedded in the ground immediately sent an
alert to seismologists at Caltech in Pasadena. They had 30
seconds warning before the quake was felt there.

N
Anticipating the ‘Big One’

Here's how an earthquake warning s:rstem works in
Japan. Earthquake scientists are asking for $80 million to
create a similar system in California.

P waves (precede 5 waves)

S waves (destructive main tremors)

Seismometer e

Earthquake
epicenter
[

Muppga i

)

1. Seismometers 2. This is transmit- 3. Warnings are sent
detect F waves, ted to an early out to TV, radio,
the initial tremors.  warning center. cellphones.

Sources: Japan Meteorological Agency, Times reporting

Dova STEVENE Los Angeles Times

“It was right,” said Kate Hutton, a seismologist with
Caltech. "I sat really still to see if I could feel it and it
worked.”

The system has been in place for more than a year. But
Monday’s quake offered a rare opportunity to actually see -
and feel -- if it worked.

The sensor have warned scientists of numerous quakes, but
the vast majority were either too small to feel or too far
away to be felt in the Los Angeles area. For example, the
sensor gave an early warning of several magnitude 5
quakes last year in Imperial County, but the temblors hit
too far away for them to felt in Los Angeles.

The Anza quake was different.

Even though it measured magnitude 4.7, its location on
solid granite made the shaking stronger and more wide-
spread. People reported to the USGS that they felt it as far
away as Arizona and Central California. At Caltech,
computer screens flashed with a 30-second countdown to
when the shaking would hit Pasadena. Sure enough, it
came on time.

Hutton and other declared the test a success, with some
caveats.

The system initially overestimated the quake’s magnitude,
saying it was a 5.2. But U.S. Geological Survey seismologist
Susan Hough was not overly concerned about the error.
She noted that the main job of the system is to alert people
to a coming quake, not to gets its magnitude precisely
right. The Anza quake caused an unusually intense amount
of shaking, Hough added, so the warning system accurately
captured that.

The early earthquake warning system is a pilot project for
what scientists hope will eventually be a statewide network
using thousands of sensors to notify people about imminent
shaking from moderate to strong earthquakes.

Backers say an early warning would give utilities time to
shut down, trains a chance to slow so they don't derail and
workers a chance to move away from hazardous materials
or precarious positions. Warning would be sent to the public
through text messages, emails and other special alerts.

Similar systems are already operating in Japan, Mexico and
Taiwan. In 2011, Japan’s program alerted about 50 million
residents ahead of the devastating Fukushima earthquake.

The warning program’s reliability hinges on where sensors
are placed. They need to be located near active fault zones.
The Anza quake hit in a seismically active area where
officials have embedded many sensors.

Scientists have long believed that a major quake could
erupt in the desert and mountain regions north and east of
Los Angeles because the San Andreas and other faults run
along there. The Monday quake was along the San Jacinto
fault zone.

Hough and others warned that the system would only be
effective for quakes some distance from the urban center of
Los Angeles.

The warning system works when sensors in the ground
detect the first signs of earth movement, known as P
waves, that travel at the speed of sound. The more
damaging shaking, called the S wave, lags behind at an
even slower speed. The greater the distance from the
epicenter, the more time population centers would have to
prepare. A quake at the the center of the city would provide
little to no warning.

“It’s physics,” Hough said. “We have an earthquake like
Northridge ... those early warnings would not have helped in
those places that were damaged.”

Earlier this year, scientists showed off the system using a
simulation of the 1933 Long Beach earthquake. A person in
Pasadena, 40 miles away, would have about 18 seconds to
prepare if an alert was issued.

On Monday, the Anza quake provided a real-life example.

The program is being funded largely from private
donations. Scientists are proposing that the state spend
$80 million to install and upgrade thousands of the sensors
across the state. If they can get the money, seismologists
said, the system could be operational in two years.
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For all their excitement, Caltech scientists said the system
still needs refinement and many more sensors to help de-
tect quakes. The network is fine for seismic experts, but
they want to do more work before making it publicly
available.

"It’s not ready for prime time. In that sense its being fine-
tuned,” Hough said. “Every earthquake is an opportunity to
test the system.”

(Joseph Serna / Los Angekes Times, March 13, 2013,
http://latimesblogs.latimes.com/lanow/2013/03/earthquake

-early-warning-system-passes-major-test-with-
temblor.html)

3 O

O1 OEIoHO0I £XOUV TO «dayylyda Tou Mida»

MeTaTpénouv acTpaniaia o€ Xpuoo To eEATHICHEVO
VEPO avapeoa oTa pRypara

AKoUYETal KANWG anioTeuTo, aAAG pia véa auoTpaAiavn eni-
OTNHOVIKI €pEUVA ANOKAAUNTEI OTI Ol OEIONOI, EKTOG ano Tnv
KATAoTPOPIKA, EXOUV Kal HIA -KUPIOAEKTIKA- MOAUTIMN MAEU-
pd, kabwg diabgTouv To Ayylypa Tou Mida! To kautd uno-
yeIo vepd Mou KUAG péEoa and Ta prypaTa oTtov QAoId TNng
'ng, €&atpifeTal oxeddv autopata orn didpkeid evodg Oel-
OloU, aprvovTag niow Tou evanoB£oeig xpuaoU.

H diadikacia auTr) unopei va oupPei akopa kal Pe aoBeveig
OEIONOUG, HEYEBOUG HIKPOTEPOU TWV TECCAPWV BaBPwV. Ma-
AlOTa, €M<1df AuToi 01 HIKPOCEIOWOI €ival GUXVOI, av Kal ouv-
NBwg nepvave anapatnpnTol, cUPPWVA HE TOUG EMNICTAHO-
veg, niBavoTata anoteAoUv €vav anod Toug KUPIOTEPOUG MN-
XaviopoUcg yia Tn dnuioupyia KOITAOWATWV XPuooU, napaA-
AnAa pe AAAeC yewAoyike d1adikaoisg onwc Ta ngaioTeia, Ta
onoia eniong naifouv poAo-kAeIdi oTn dnuioupyia Tou NoAU-
TIHOU WETAAANOU, HEOW OPWC EVOG dIAPOPETIKOU pnxaviopou.
ExTigarar 6T ndvw anod 1o 80% Tou XpuooU oTo unédagog
NG ng €xel dnuioupynBei anod To vepod xapn OToug OeIouoUGg
€v pINn o@BaApoU, evw €va 10% €xel oxnuarioTel KATw ano
Ta ngaioTeia.

O1 €EPEUVNTEG, ME EMIKEPAAAG TOV YEWXNMIKO PiToapvT XEVAED
Tou AuaTpaAiavou EBvikou MavenioTnuiou otnv Kapnépa kai
TOV YEWQUGOIKO-oeiopoAdyo NTiov [ouidepAl Tou navenioTn-
Miou Tou KouivoAavT oTo Mnpiopnéilv, €kavav Tn OXETIKN
dnuooisuon oTo nePIodIKO  yewnioTnuwyv «Nature Geo-
science», oUP@wva Pe To FaAAIKO MpakTopeio, To «Science»
kal To «New Scientist».

To vepd, Nou ouxva TPUMNWVEl avaygeoa oTa pAyHATa TWV U-
NOYEIWV NETPWHATWY O PeyaAa BABn noAAwv XIAIOMETPWY,
OMou unapyouv akpaieg ouvenkeg Beppokpaciag kai nieong,

HETAPEPEI OTO EOWTEPIKO TOU SIAAUHEVEG HEYAAEG NOOOTNTEG
d10&ei1diou Tou dAvBpaka, nupitiag (and Onou npoépxeTal o
xaAaliag), aAAd kai dAAwv oToixsiwv pe peyaAuTepn agia,
Onw¢ ocwparidia xpuoou.

SUPQWVA HE TOUG UNOAOYIOHOUG TWV EPEUVNTMV, OTAV «XTU-
nAci» 0 OEIOPOC, MPOKAAEI MIa anoToun Kal PEYAAn nTwon
TnG nieong (€wg 3.000 Qopég) kal oXedoV auToNdTwS, I0WG
akOua KAl pEoa os dEkata Tou deuTepoAEénTou, eEatpileTal
To vepd OTa prydara, To onoio &iXe Bepuokpacia yupw
oToug 400 BaBpolg Kehoiou. AnpioupyolvTal €Tl ATHOI Kal,
napaAAnia, eEwbouvTal Ta cwpaTidia xaAalia kal xpuoou va
€vVAnoTeouV OTIG YEITOVIKEG EMIPAVEIEG TWV NETPWHATWV.

O1 enioTnUoveg €dw Kal Kaipd unonTevovTav OTI N AnoOToHn
MeTaBoAn Tng nicong AOyw Tou osiopdolU anoTeAoUos Ty €&n-
ynon yia Tn ox€on nou napartnpoucav avdpeoa oTa apyaia
OSIONIKG PRAYMATA Kal oTa ylyavTia anob€uata Xpuoou aTIG
i01€G akpIBWG NePIOXEG. H véa PeEAETN evioxUel TNV nenoidn-
on OTI o1 oeigpoi anoTeAolV £€vav «aAxnUIoTIKO» UnNXaviopo
dnuioupyiag xpuoou péoa anod To VEPO MOU KUAA OTa pryyua-
Ta.

Ol €KTIUACEIC TwV AUCTPAA®V EMICTNHOVWY JEIXVOUV OTI N
noodTnTa XpuooU Mou agnvel Nicw ToU €vag OsIoUOG, €ival
MIKpooKonMiKr, KaBwg Ta unoyeia vepd unoAoyileTal OTI pe-
TAQPEPOUV TO NMOAU éva HEPOG avda ekATopuupio (ppm) Tou
NOAUTIMOU WETAAAOU. SUPQWVA PE WIa €KTIMNGCN, O HEYAAOI
oeigpoi evanoBeTouv €wg 0,1 XIAIOOTOYpPAUMO Xpuoou ava
TETPAYWVIKO PETPO EMIPAVEIAC TOU PryMATOG.

'OMWG, CWPEUTIKA YECA OTOV XPOVO, OE Ia OEICHOYEVH MEPI-
oxn MMopouv va evanoteBolv olyd-olyd PeyAAeg noodTNTEG
XpuooU, ol onoieg dikaloAoyoUv Tn Biognxavikr €eEOpu&n
TouG. NMa napadeiypa, npokeigévou va oxnuatiotoluv 100
HETPIKOI TOVOI Xpuoou, Xpeialovtal To noAU 100.000 xpovia
(éva OXeTIKG OUVTOHO XPOVIKO JIA0TNUA YId TA YEWAOYIKA
dedopeva).

H vEéa €psuva avapeveral va dWoel VEEG I0EEC OTIC METAAAEU-
TIKEG €TAIpieg yia To noU MpéEnel va oTPAQoUV, WOTE vd
Bpouv 0IKOVOUIKA eKPeTAAAeUCIpNa undyeia anoBéuara xpu-
ooU. ZUupwva pe To MNaykoouio ZupBoUAIo Xpuoou, £wg
TWpa £xouv e€opuxTsi navw ano 188.000 Tovol Xpuoou ano
TO UnNEda®og, oxedov €6avTAWVTAG TIG EUKOAA NPOCOBACIUEG
nNNYES Tou, yI' auTd, ONWC KAl oTNV NEPINTWON TOU NETPEAQi-
oU, Ol Npoonadeleg aTpEPOVTAl MAEOV O €VAAAAKTIKEG AU-
O€IG.

(H KAOGHMEPINH - Mnyn: AMME, 20 MapTiou 2013,
http://portal.kathimerini.gr/4dcgi/ w_articles kathciv 1 1
9/03/2013 488505)

(C- 4R -0)

O @Ao106G YAloTpa
AYVWOTO OTP@OHA HAYHATOG «dpa wG AiInavTiko
Y4 TIG TEKTOVIKEG NAAKEG»

AUEPIKAVOI EPEUVNTEC AvakaAuwav €va OTPpOHA AIWHEVOV
NETPWHATWY OTOoV pavdlua Tng 'ng To onoio pnopei va Ael-
Toupyei wg éva €idog «AInavTikoU» nou Bondd TIG TEKTOVIKEG
nAdkeg va yAloTpoUv. H avakaAuyn unopei va avoi&el véoug
Opopoug OTNV KATavonon TnG YEWAOYIKAG A€IToupyiag Tou
nNAQvnTN PAg YEVIKOTEPA Kal va QWTIOEI QaIVOUEVA ONwG Ol
o€IoHOI Kal N npaigTeiakn dpaoTnpidTNTA.

EpeuvnTég Tou IvoTiTouTou Qkeavoypagiag Scripps avaka-
Auyav To AyvwoTo OTPWHA PAyHaTog oTo priyda Tng Kevrpi-
KNG ApEpPIKNG €Ew anod TiIg akTeg TNG Nikapdyouag. Xpnaoiyo-
noinoav nponyudevn TEXVOAOYIa NAEKTPOMAYVNTIKAG AMEIKO-
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viong Tou nuBuéva Tng Balaccag n onoia €xel avanTuxOei
oTo Scripps. H €peuva anokdAuye Tnv UNap&n evog oTpwua-
TOG MAyHaTog naxoug 25 XIAIOPETPWY TO onoio BpiokeTal
KATW akpIBwG anod Tnv TekTovikn nAdka Kokog aTov Eipnviko
Qkeavo. H nAdka auTr €xel Napel To Ovopa Tng ano To vnaoi
Koko¢ nou BpiokeTal ota avoixta Tng KooTta Pika ano Tnv
nAeupd Tou EipnvikoU Qkeavou.

Katw ano 1o eEwTEPIKO OTPpWHA Tou PAoloU paiveTal OTI
UNApxel £va ayvwoTo WG ONPEPa oTPWHA JayuaTog

«'HTav avanavrtexo. Epeic npoonaboucape va Bpolupe oTol-
XEIa yIa To Nwg Ta uypd aAAnAemdpolv katd Tn diadikaacia
TNG KaTaBuBIoNg TEKTOVIKOV NAAK®V Kal TEAIKG avakaAlya-
ME éva oTpWMa PAaypaTog To onoio dev avapévape va ouvav-
TAOOUME, ATAV npaypartikn €knAn&n» avagepel o Keépr Ki,
MEAOG TNG €PEUVNTIKNAC opadag nou dnuoaielel TN HEAETN TNG
otnv eniBswpnon «Nature». OI gpsuvnTEG ouveyilouv TIG &-
PEUVEC TOUG NMpoonabwvTag Twea va evronioouv Tnv nnyn
nou TPo@podoTei TO AYyVWOTO OTPWHA HE HAYHA.

(Brjpa Science / Newsroom AOA, 21 Map. 2013,
http://news.in.gr/science-
technology/article/?aid=1231240556)
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MevTéAn - AKpOnoAn, o 3pOHOG TOU HAapHapou

Tnv apxaia 036 TnG «AIBaywyiag», Tov dpopo dnAadn nou o-
dnyouoe anod Ta AaTopeia pappdapou TnG MNevréAng otnv A-
onva, épepav oTo PwG aTo Xahdavdpl - kai pdAiora otn oly-
Xpovn Asw@opo MevtéANG - ol apxaloAoyol Tng B’ E@opeiag
MpoioTopikwv kal KAaoikwv ApXdloTATwV Tng onoiag npoi-
oratal n kupia Iwavva ApakwToU. MpokeiTal yia 181aITEPWE
onupavTikr 030 kaBwG PEOW auTAG HETAPEPOVTAV and TO
MNevteAikov 6pog () BpiAnoodv) oto acTtu ol OyKol Tou pap-
pdpou Pe TOug onoioug XTioTnkav Ta pvnueia Tng Akpono-
Anc. Ma np®wTN Popa AoIMov TWPA avaoKAnTeETAl TUAKA TNG,
auTo MOU EVTOMIOTNKE ANO OWOTIKN avaoka®r o€ 10IWTIKO
0Ikonedo nou Bpiokeral oTn Aew@opo MevtéAng 133 (peTa&l
Twv odwv Mapvnbog, Meoonviag kar Aakwviag) kal og ano-
oTaon nepinou 80 PETPWV VOTIWG TNG pepaTIag Xaiavdpiou.
Tnv avayvopion kai Tnv TauTion TnG apxaiag odoU €kave n
apxaloAdyocg Tng Eopeiag kupia MéAnw NwAoyinpyn.

Tpia odooTpwpuaTa unoloyileTal OTI €ixe n apxaia 0d6¢g, aAAa
MEXPI OTIYHNAG €XEl EpeuvnOEei pOVOV TO avwTepo. DEPEI PHAAI-
oTa TIG apuaTpoxIEG, TIG dUo auAakeg dnAadn yia Toug Tpo-
XoUG Twv oXNMATwvV, WeE Tn Wia €€ auTtwv va diakpiveTal We
oapnrveia napaAAnAa npog To Bopsio avaAnuua Tng odou.

O dpopog anokaAlpBnke os 6A0 To MAATOG TOU OIKOMNEDOU,
dnAadn oe péyioTo pnkog 19,70 M., evw To HEYIOTO NAATOG
Tou €ival 3,30 . =ZTIG dU0 NAEUPEG TNG owlovTal ol avaAnu-
HaTikoi Toixol Mou cuykpaTtouoav Td 0dooTp®KHaTa and Cup-
MIEOPEVO XWHA Mou nNepIAaUBAVEl 60TPAKA ayyeiwv Kal Kata
TOMOUG HIKpoUG apyoug AiBoug.

H apxaia 0d6¢ Tng AiBaywyiag énwg fpbe aTo Qpwg €ni TNG
Aew@Opou MevTeANg aTo XaAavdpl.

To kaAUTepa diatnpnuévo avaAnuua €ival To vOTIo Npog Tn
Aew@Opo MevTéANG. MpPog TNV €0WTEPIKN NAEUpa Tng odou,
TO avAAnupa anoTeAEiTal KUPIWG and akaTepyaoToug Kpoka-
Aonayeic AiBouc evw npog TNV €EWTEPIKA TNG and £va AiBo-
Aoynua and HIkpoug AiBoug kai noTapiola XaAikia. Evag
NPOXEIPOG TOiX0G, €EAAANOU, KATAOKEUAOWEVOG anod apyoug
AiBoug kal noTtapioia XaAikia, o ornoiog €xel evroniofei oe
anooTaon 5,40 y. and 1o Boépeio avainuua (nNpog TNV NAsu-
pa TNG pepaTiag Xahavdpiou) kai Baivel napdAAnAa npog Tnv
apxaia 030, BewpsiTal 6TI AsiToupyoUos WG avaxwua yia Tnv
npoaoTaacia TNG oTNV NEPINTWON ICXUPWYV MNANHUUPDV.

AvAueoa oTa KIVNTa EUpnuaTa nou £Xouv NpokUWEl wG Twpa
diakpivovTal €va PoAuBdIivo oTabuio (avTiKEipEVO PETPNONG
Bdapoug), Wia XaAkivn gpnAida (kaAuppa kap@iou), Wia ev-
oppayioTn AaBr ofunuBuevou au@opéa yia kpacoi Ye napd-

oTaon oivoxong, aAAd kal €va XAAKIvo VOUIOHA TnG €noxXng
dpaykokpaTiag, To onoio kKABWG BpEébnke enavw oTo Bopelo
avaAnuua Tne apxaiag odou, miBavwg unodeikvUel Tn XprAon
NG WG TNV €noxn ekeivn. AeBovn BePaiwg eival kai n apxaia
KEPAMIKN.

Na onueiwBsi OTI 0 EVTONIGHOG apXaiwv KaTtaAoinwv oTo ol-
konedo €yive and Tov apxaloAoyo Tng B' E@opeiag k. A&de
AlOVN VO N avaokaikn €psuva dieayeral and Tnv apxalo-
Aoyo kupia MoUAn Manayewpyiou, uno Tnv kabodrnynon Kai
enonTeia TnG apxaioAdyou kupiag MwAoyiwpyn. To evdiape-
pov €EaAAou €ival oTI and Tn OTIYWR KaTta Tnv onoia To Xa-
Aavdpi kal AAAEG NEPIOXEG TNG ATTIKNG unoBdAlovTal og ap-
XAIOAOYIKO €AEYXO, ONMAVTIKEG apXalOTNTEC £pxXovTal OTO
(WG EUNAOUTICOVTAG TIG YVWOEIG YIa TNV apxaia ioTopia Tou
Nekavonediou.

Mopeia idia He ekeivn nou eixe xapa&er o MavoAng
Koppég

H unap&n Tng odoU Tng AIBaywyiag ATav Bepaiwg yvwarn, o-
X! OMWG Kal n nopeia TnG, n onoia anAw¢ sikaloTav Pe Baon
YEWHOPPOAOYIKEG KAl ApXAlOAOYIKEG NApATNPROEIG. QOTO0O,
npdTaACN Yyia TNV nopeia TnG apxaiag odou Tng AiBaywyiag
€XEl KAVEl 0 KaBnynTAG ApXITEKTOVIKNG Tou EMI k. MavoAng
Koppéc aTo BiBAio Tou «And Tnv MevtéAn oTov MapBevmwva».
Kal npdypaTti, 0 €vToniopog Tng odou PBpiokeTal akpifwg
oTnVv nopesia nou £xel xapa&sl, Onwg anodeikvUeTal AAAWOTE
Kal ano Ta oxeTIKA oxediaypdupara.
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SxedIaaTIKn avanapaoTaon TnG katapifaong Twv OyKwv Tou
Happdapou and To AATopEio wG Tov oTaBud POpPTWONG TWV
apa&wv (oxedio Tou MavoAn Kopps).

«H 000¢ Tn¢ perapopdc n AiBaywyiac apxile and 1o KATw
népag NG odou TNG "karaywyncg”, akoAouBouoe Tn Oe€id
nAguUpd NG pepariac Tou Xaiavdpiou i PUNKoUG TEOCOAPWV
nepinou XIAIOUETPWV,KATOMIV TNV ApIOTEPr) €M UNKOUG dA-
Awv TeEOOApwV,0Tn ouvexela nAnoiale Tn diadpour) TNG 0dou
Kneioiag pe HEPOG TNG 0noiag OUVEMINTE KAl HEOW TOU ONUE-
pivou EBvikoU Krnou kai TngG votiag kKAITUog 1nG AKpornoAe-
WG KATEANYE aueowc HETA ano Tov Igpov TnG NUueng os
UWOUETPO 96 LETPpwV,0mou nTav kai n d1aoravpwon TnNG HeE
uia dAAn 086, n onoia (kara unkog Tn¢ dUTIKNG MAEUPAC Tou
Hpwdeiou) 0dnyouoe npoG Tnv AKpornoAn» avagepel xapa-
KTnpioTikG oTo BIBAIo Tou o K. KoppEg.

SUPQwva pe Tov idlo navra, n odikr andoracn and To KATwW
népag Tng odou kataywyiag wg Tn diaoTtaupwaon He To Iepd
TnG NUpeng ATav 17.400 pétpa, dnAadn poévov kata 1.000
METPA HeyaAUTepn and Tnv eubuypapun andéoTacn HeTagu
Twv dUo onueiwv. Onwg avagépel €EaAAoOU, n 0d0C TNG
MBaywyiag ATav oxeddv og OAO TO WNAKOG TNG KATNQOPIKN,
KATl nou OIEUKOAUVE Ot peydAo PBaBud Tn PeTa@opd Tou
Hapudapou.

«O1 apyikoi orevoi eEoxikoi dpopor nou kamote dieoxifav Tig
EPNUEG EKTAOEIC METAEU HIKPWV XWPIWV 0Nwc To XaAavdpi,
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o1 KoukouBdouveg 1) To ApakAi (anuepivo MaAaid HpdkAeio),
kard kavova Oev karapynbnkav and Tn veéa nAnbwpikn
HopQPN TNG MUKVOKATOIKNWEVNG MOANG dAAd evundpyouv
EVOWUATWHEVOI 1) KAl KATd d1apOpouC TPONouUG UETALOPP-
HEVOI UECA OTO anepiypanta akavovioTo aAAd Oxi Kai TEAEI-
WG TUXAI0 OXEDIO TNG» avaEpel o K. KoppéEg.

H apa&a pe To pdpupapo, akohoubBwvTag Tnv apyaia 0do,
€I0€pxeTal aTnv ABrva. Tto Baboc n AkpdnoAn (ox£dio Tou
MavoAn Koppg)

(TO BHMA MNoAiTiopodg,
http://www.tovima.gr/culture/article/?aid=252930)

O3

dwTeivi nudida
«EniBeBai®veTal» o OpUAOG TNG NAIONETPAG TV
BikIvyk

O kpuaoTaAlog kaAoitTn Bpednke dinAa ota 6pyava
nAorjynong Tou BuBiopévou Bpetavikou nAoiou (MnyR:
Alderney Museum)

MNw¢ kaTagpepav ol Bikivyk va ¢Tacouv atnv Auepikn, dedo-
Hévou OTI Bev yvwpidav Tn xpron Tng nugidag, kai dev €PRAe-
nav kav Ta daoTtpa oTo JIapKEC PWC TOU apKTIKOU KaAokal-
pioU; Towg Toug Bonbnoe n BpuUAIKn «NAIGNETPA», Evag KpU-
oTaAAOG MOU YIVOTAV (PWTEIVOG I OKOTEIVOG avaAloyd HE TN
B¢on Tou 'HAIOU kal TNV KaTelBUVON TOU NOAWHEVOU PWTOG.

H Bewpia Tng nAidneTpag deixvel Twpa va eniBeBaiwveral
META TNV avakaAuywn evog TETOIOU KPUGTAAAOU ot BpeTavikd
nAoio nou vaudaynoe otn Mayxn To 1592.

Mapouoialovrag TIG Vvéeg evdei€elig oTnv  eniBewpnon
Proceedings of the Royal Society A
(http://rspa.royalsocietypublishing.org/content/469/2153/2
0120651), o1 Bperavoi kal ydAAol €peuvnTEG €NICNUAivouv
OTI 0 KPUOTAAAOG €iXe KOMEI NPOCEKTIKA KAl BPIOKOTAV MOAU
KovTd oTa Opyava nAorynong Tou okAagpoug.

Xwpig nu&ida

3TIG NEPIOTOTEPEG MEPIOXEG TOU KOGHOU, 01 apxaiol vauTiKoi
€Bpiokav To OpOHO TOUG HETPWVTAG TIG BECEIG TWV OUPAVIWV
oWMATWV PE aoTpoAdBo f €Eavra. O1 apxaiol Kivelol, paAi-
oTa, gixav epelpel Tnv nu&ida Tov 30 aiwva n.X.

Zmnv Eupwnn, opwg, n nugida dev ATAv yvwoTn HEXPI TIG
apxeg Tou 14ou aiwva, NoAU HETA TNV aKun TwvV BikIvyk,
and Tov 80 £€wg Tov 110 aiwva p.X. OUTwG 1} AAAwG, n nugi-
da pailov 6a ATav axpnortn TOOO KovTa oTov (payvnTikd)
Bopeio MoAo 6nou dkpaocav ol Bikivyk.

O1 Tpopepoi =kavdivaBoi dev pnopoloav kav va xpnoigo-
noinoouv Tn 6éon Twv doTpwv, nou eEagavifovrav yia un-
VEG TO ApKTIKO KaAokaipl, oUTe kal Tn B€on Tou ‘HAlou, ou-
VNOWE KPUPKEVOU anod GUVVEQPIACHEVOUC oUPavoug.

Nwg katagepav 10TE va €EanAwBouv otn ZkavdivaBia, Tn
Bopela Eupwnn, Ta BpeTavikd vnoida kai Tn Bopeio Apepikn;

JUppwva Pe Mia 10Aav3ikn odyka nou agopd Tov BaoiAid
'ONa@ kal Tov Bpulikd Npwa ZiyKoupvT, Ol vauTikoi nAon-
youvtav pe Tn BonBeia Tng nAidneTpag (soélarsteinn): piag
néTpag nou £deixve Tn B£on Tou 'HAlou akoua kai atn Bapia
OUVVEQIA.

ZUPQWVA e To BpUAOG, 0 BaaoiAiag ‘'OAag «dapna&e pia nAid-
neTpa, koita&e Tov oupavo, £ids anod nou gpxdTav To WG,
Kal anod auto cupnépave Tn B€on Tou aopatou ‘HAlou».

To 1967, o Aavog apxalohdyog TOpKIAVT Pauokou npdTeive
TNV unoBeon OTI n BpuAIKR NAIGNETPa ATaAv €vag diagavng
KpUOTaAAoG KaAaiTn, €va NETPpwWHA NOU UNApyel oTn Zkavoi-
vapia kar ovopdaleral aoTpiog.

O kpuoTaAAog auTdg sival NOAWNEVOC, Kal MNopsi va aive-
Tdl OKOTEIVOG I QWTEIVOG avaloyd HE TOV MPocavaToAioHO
TOUu Og OoX€on We Tn B€on Tou 'HAlou.

Mpayuari, ol avaAuosi¢ otov KpUOTAAAO Tou BpeTavikou
vauayiou €d€i&av OTI €ival NpAypati KAAciTng.

HAekTpopayvnTikO KUpa

To QW¢ €ival NAEKTpoOUAYVNTIKA KUPATA NOU TAAQVT®WVOVTal
kaBera ortn dielBuvon nou Ta&idelel Pia QWTEIVN axTida.

Ta poépla Twv aspiwv TNG aTHOOPAIpAc MOAMVOUV TO PwG,
dnAadn avaykalouv Ta nAEKTpouayvnTika kUWATa Tou Qw-
TOG va TaAavtwvovTal OAa oTo idio eninedo.

Aedopévou OTI oI KpUOTAAAOI TOU ACTPIOU €ival MOAWWEVOL,
agrvouv va nepdacel ano Péoa Toug JOVO To WG Nou TaAa-
VTWVETAI O€ JIa CUYKEKPIPEVN KaTELBUVON.

Kal autd onuaivel, BewpnTika TouAaxioTov, OTI ol Bikivyk 8a
Mnopouoav va koitalouv Tov oupavd péoa and Tov Kpu-
oTaAAo yia va unoAoyioouv Tn B€on Tou ‘HAlou.

O1 npwTeg evdeiteic ungp TN Bewpiag ApBav 1o 2011, dTav
n Zoulav Akepoov, BIoAOYoG and To MNavenioTrpio TG AouvTt
oTtn Zoundia, n onoia JiEoXioe He NayoBpauaTikd Tov ApKTI-
KO Qkeavod, kal dianioTwoav OTI 0 ACTPIOC NPAYUATI UNopEi
va deixvel Tn B€on Tou ‘HAIoU.

Twpa, n avakdAuyn evog kpuoTdAAou doTtpiou dinAa oTta
opyava nAonynong evog nAoiou Tou 160u ai®va deixvel 0TI N
NAIGNETPA NAPEPEIVE XPNTIUN OTOUG vauTikoUg NoAAoUg aiw-
VEC META TOUG BiKIVYK.
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Newsroom AOA, 6 Map. 2013,http://news.in.gr/science-
technology/article/?aid=1231238472,
http://www.bbc.co.uk/news/world-europe-21693140)

(C- 4R -0)

Aiyo ypa@évo kail unoAiko ka6oAou
To eAa@pUTEPO UAIKO TOU KOOHOU 1I00PPONEI OE
€va AouAoudi

To agpoTleA aTnpileTal oTo AoUAoUdI Xwpig kav va Auyilel Ta
nétaAAa (Mnyn: Zhejiang University)

To BaupaToupyod ypagevio, n véa Pop®r Tou dvOpaka nou
UNOOXETAl €NAvAcTacn o€ Hia NANBwpa €@appoywv, PETa-
HOpQWVETAl TOPA OTO eAaPpUTEPO OTEPEO UAIKO TOU KO-
OHOU, AlYOTEPO MUKVO KI anod To dgplo AAI0. Xapn OTIG EVTU-
NWOoIakEG Tou 1I810TNTEG, TO VEO «AEPOTLEA» Ba pnopouce Jia
Mépa va opouyyapilel neTpeAaioknAideg kal va xapilel TEAela
nxopoévwon, HETAEU AAAwv.

To ypa®évio, Tou onoiou n avakaluwn BpaBeUTnke HE TO
Nopneh @uoikng TO0 2010 (http://news.in.gr/science-
technology/article/?aid=1231061628), esival pia poppr Tou
avbpaka CUYYEVIKN HE TO ypagitn, n onoia OPwG anoTeAEi-
Tal and @UAAa avBpaka naxoug evog HOAIG aTouou.

Xdapn otn d1631aoTaTn KPUOTAAAIKR dOur TOU, TO YPa®EVIo
gival nio avBekTikO and To aTtodAl, napapével OPwWG eUKaAp-
nto oav AdoTixo. Eivar €niong kaAUTepog aywyodg and To
XAaAKO, kal Ba unopoucs oTo PEAANOV va avTiKATAoTHOEl TO
NuUpITIO OTA TOIN TWV UNOAOYIOTWV Kal TIG 0OOVEG.

Twpa, To ypagevio deixvel va ondel Kal To pEKOP HIKPOTEPNG
nukvoTnTag. Epeuvntég Tou MavenioTnuiou ZeQiav otnv Kiva

napouciacav €va agpoTléN ano ypagevio pe nukvornta 0,16
milligram ava kufiko XIAI0ooTO.

To UAIKO €ival TOoO ONoyywdeG WOTE MEPIEXEl KUPIWG agpa
Kal €ival apkeTa eAagpl wOTE va unopei va orabei navw oe
€va AouAoUdI XwpiG kav va Auyicel Ta néTaia.

'OJwg, napd Tnv €UBPAUCTN EUPAVION, TO AEPOTLEN £Xel a-
pIOTN €EAACTIKOTNTA Kal avanndd 0Tav CUMMIECTEI.

‘Onwg  avagépel avakoivwaon  Tou MavenioTnpiou
(http://www.zju.edu.cn/c165055/content 2286025.html),
TO V€O UAIKO mapouaidadel eniong apioTn anoppo®nTikoTnTa,
Kabw¢ unopei va cuykpatei 900 Qopég To BAPOG TOU O€ ne-
TPEAQIO 1} AAAEG OpyavikeG ouaieg -Ba ATav enopEvwg 1davi-
KO yia gniXeIpAoeIg anopplnavaong f akoua Kai yia Tnv ano-
Onkeuon Kauaoipwv.

O1 gpeuvnTEG enionuaivouv akopa OTI TO VEO UAIKO MAEove-
KTel 0 ox&on pe aAAa agpoTleA OxI HOVO OTIG I1ID1I0TNTEG TOUG
aAAd kal otnv anAoloTtepn diadikacia napaywyng. MNapaye-
Tal Ye Tn PEBOSO TNG WUKTOEEAXVWONG, oTnv onoia £va di1a-
Aupa ano iveg ypageviou kaTtawuUXEeTAl KAl EKTIBETAI O€ KEVO
a€pa. € auTEG TIC OUVONKEG XaunAng Bspuokpaaciag kai nie-
ongG, o0 NAyog WETATPENETAl ansuBeiag o€ agplo, onoTe aPnvel
niow Tou KEVOUG XWPOUC MOouU KAvouv onoyywdn Tn doun
TOU VEOU UAIKOU.

To véo agpoTléN sivar 0,02 mg/cm® eAa@puTepo and Tov
nponyoUUEVO KATOXO TOU PeEKOP, £€va MApanAncio aspoTlEA
ypageviou nou napouciacav yepuavoi gpeuvnTég To 2011.
Méxpl TOTE, TO PEKOP MIKPOTEPNG MUKVOTNTAG KATEIXE €va
agpoOTLEA KATAOKEUAOHUEVO ano METAAAO
(http://news.in.gr/science-
technology/article/?aid=1231138352).

To véo agpoTlEN ypageviou napouacialeral oTnv enbewpnaon
Advanced Material.

TA NEA THZ EEEE’'M - Ap. 54 — ®EBPOYAPIOZ 2013




(Newsroom AOA, 20 Map. 2013, http://news.in.gr/science-

technology/article/?aid=1231240395)

Na gia 6€on oTo aupio
A1EOVAC KOUpPOA OTIGC NATEVTEG yiAd TV
aionoinon Tou ypag@Eviou

=adeA@Og Tou dlapavTioU Kal Tou ypa®iTn, TO YPAPEVIO
€ival To AenTOTEPO KAl TAUTOXPOVA TO IOXUPOTETPO UAIKO

AIlYOTEPO ano pia deKAETIa anod TNV avakaAuyn Tou, To eEw-
TIKO YPAQEVIO £XEl EEONKWOEI TO EVOIAPEPOV NAVEMIOTNHIWY
Kal ETAIPEIOV MOU ONeUdOUV TWPA VA KATOXUPWOOUV SINA®-
paTa eupeaITEXVIAG yia TNV EUNOpIKN a&ionoinor) Tou.

e didoTnua HOAIG €vveéa XpOVWV EXOUV KaTaTedei oe OAO
TOV KOOWO 7.351 MaTEVTEG yia To ypagevio, ekTING n BpeTa-
VIKI) oUPBoUAeUTIKN €Talpeia CambridgelP. H oxeTiky HEAETN
dnuooielTnke TO AckéuBplo ortnv  embewpnon  Nature
Materials.

Mo avBekTikd and To OlAPAVTI KAl TO  ATOAAI
(http://news.in.gr/science-
technology/article/?aid=820009), kaAUTEpPOG aywyog Tou
NAEKTPIGUOU and Tov XAaAKO, TO ypagevio sival €éva QUAAO
avepaka Pe Naxog HOAIG EVOG aTOHOU.

To AenTOTEPO AAAG Kal 10XUPOTEPO UAIKO TOU KOGHOU
(http://news.in.gr/science-technology/article/?aid=941250)
undoxeTal va @epel enavaoracn o€ Pid nAnBwpa epapuo-
Y@V, ano TNV 1aTpIKA HEXP! TV NAEKTPOVIKH.

Ta npwTa MNpoiovTa avapéveral va eival eUKAPNTEG 0B0VEG
(http://news.in.gr/science-
technology/article/?aid=976097), kaAUTepeg WnNaTapieg,
ouoTAKAaTa anobnkeuong UdPOyoOVOU Kdal VEEG MNATAPIEG.
ApyoTepa To ypagevio Ba pnopouace va diadexOei To nupiTio
OTNV KATAOKEUN TOIN KAl va dwael NoAU TaxUTEPOUG unoAo-
YIOTEG (http://news.in.gr/science-
technology/article/?aid=1231182860).

‘'ONol deixvouv va €xouv avTIAneBei TiG npoonTikég, n Kiva
OJwC deixvel va nponyeital otnv koUpoa TNG MNATEVTAG ME
2.204 dinAwpaTta eupeciTexviac. =Tn deuTepn B£on o1 HMA
Me 1.754 natévteg kal atnv Tpitn n NoOTiog Kopéa pe 1.160
KaTaxwpnoeiq.

Se eninedo €TAIPEINV, TNV MNPWTIA €xel N Samsung pe 407
naTevTeg, evw n IBM nepiopiletal otn delTepn B€on We 134.

H BpeTavia, enionuaivel TO BBC
(http://www.bbc.co.uk/news/science-environment-
20975580), nepiopileral ota 54 dinAwpara, napoAo nou To
ypagevio avakaAu@bnke To 2004 oTo TavenioTrApio Tou
MavTtoesoTep, ano dUo speuvnTeG -AvTpel TkeEip kal Kovorav-
Tiv NoBoA€oo®, ol onoiol TIHAONKav Pe To NOuneA MUGIKNAG
Tou 2010 yia To eniTeUyHd Toug, kal WAAIoTa xpioTnkav in-
noTeg otn BpeTavia.

«Eivalr To kAaoik6 npoBAnua Tng Bpetaviag va epeupiokel
KATI Kal HETA va BAENEl AANEG XWPEC va To a&lonoloUv» oX0-
Aiaoe o BpeTavog unoupyog Eniotrung NTEIBIVT OUuiAeTc.

Ynevluuioe navtwg oTI n British Telecom €xel unooxeBei va
enevduoel 100 ekaTopupUpia JoAdpia yia Tnv idpuon
gpeuvnTIKOU KEVTPOU YIa TO YpAPEvio oTo MavenioTrpio Tou
MavTtoeoTep.

(Newsroom AOA, 15 Iav. 2013, http://news.in.gr/science-
technology/article/?aid=1231230630)

O3 D

HpaloTeiakog 0avarog
T1 npokdAeoe Tn Hadikn e§apavion nou avoige
To 3POHO OTOUG BEIVOCAUPOUG

STpWHATA OTEPEONOINKUEVNG AGBAg anod TIG EKPREEIG, ONWG
auTog 0 KOKKIVOG BacdATng, evronilovTal OrNEPA OE
TEOoOEPIG Nneipoug (MavenioTrpio TG KoAoupnia)

Mpiv and nepinou 200 ekaToppupia Xpovia, oTda TEAN TNG
Tpiadikng Mepiddou, ol pigoi opyaviouoi TnG Mg Eagavi-
oTnkav andtopa Os Wid HuoTnpiwdn KATaoTpo®r, n onoia
avoli€e 1o dpduo yia To Baciielo Twv deivooalpwy. NEa pe-
AETN, Baciopevn o€ akpIBEiG TEXVIKEG padioXpovoAdynong
NETPWHATWY, CUVNYOpPEl Twpa otn Bswpia OTI n palikn €&a-
(avion npokANBNke anod TePATWIEIG NPAIOTEIAKEG EKPNEEIG.

H Bewpia Twv NPaAIOTEIAKWV eKPREEWV EXEl TEDEI OTO TPANEQ
£dw Kal xpovia. MExpl ofuepa, Ouwe, Kaveig dsv ATav BERal-
oG OTI auTég ol Bialeg ekpogg AaBag ouveBnoav npiv apyioel
va eEapavileral paldika n wn orn M.

H véa épsuva, n onoia o©TOo nePIOdIKO  Science
(http://www.sciencemag.org/content/early/2013/03/20/sci
ence.1234204), XpOVOAOYEiI TV NpWTN PACN TwV EKPHEEWV
oTa 201,56 ekaToppupia xpovia, oTav Eekivnoe n palikn €&-
apavion. EninAéov, kKatw and Ta oTepeonoinyéva nepaicTeia-
KA NETPWHATA, Ol EPEUVNTEG EVTONIGAV ANOAIBWHEVOUG KOK-
KOUG yUpng kai 31apopoug onopoug, €vOeiEn OTI To 0IKooU-
oTnUa napgpeivav adikTa npiv anod Tnv ekpon Adpag.

O1 ekpR&EIG Nou yévvnoav Tov ATAAvTIKO

O1 ekpogg AaBag nou evdexeTal va kpuBovTal nicw and To &-
neicdd1o TnG Tpiadikng ekTigdTal 0TI 6a pnopoucav va KaAu-
Wouv pia nepioxn Alyo piIkpOTeEpn ano Tnv AuoTpaAia. Zuvé-
Bnoav oTtav 6An n &npda TN Mg ATAV CUYKEVTPWHEVN OF MHIa
unepnneipo. ZAMPEPA, N OTepeonoinuévn AdaBa, Hia popon
BaocdaATtn, anavTaTal o€ TECOEPIG NMEIPOUG.
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O! apepikavoi gpeuvnTEG Mou UMNoypd@ouv Tn véa HEAETN
KATApEPAv va XpovoAoynoouv HE NpwTogpavr akpipeia T€o-
OEPIG EMIKMEPOUG NPAICTEIQKEG €EAPOEIG, €EeTAlOVTAG TO pUB-
MO didonaong 100TONWY Tou oupaviou o€ aTopa PHoAUBdoU.

H avaAluon anokaAunTel OTI n np®wTn @aon &ekivnoe otnv
neploxn Tou onuepivol Mapdkou, enekTABNKE OTIG AVATOAI-
KEG OKTEG TNG ONUEPIVAG AMEPIKNG, Kal OINPKESE HEPIKEG
Oekadeg XIANIAdeg xpovia. NEeg neaioTelakeg €EAPOEIG AKo-
AouBnoav 60.000 xpovia, 270.000 xpovia kal 620.000 xpo-
via PETA TO NMpWTO auTd €neloddio, dnHIoUPYWVTAG TEAIKA
£va pAyHa nou PEYAAWOE Kal OXNMATIOE ToV ATAQVTIKO QKe-
avo.

H xpovoAoynon ouvnyopei oTn Bewpia TNG NPAIOTEIAKNG
dpaoTnploTnTag, dev apkei OpWG yia va anodeifel OTI 0 na-
pdyovTag autdg nTav n airia, f n povn airia, TNG Hadikng
eEapaviong -£€xouv €EaAAou npoTabei KI AAAeG €Enynosig,
Onwg kanoia anodTopn KAIMATIKA aAAayn.

MpakTikd, 0pwg, iowg eivar aduvato va undp&ouv noTe ano-
dci&eic. H véa peAétn evioxUel TIG unowieg OTI Ol nPaicTeia-
KEG €KPNEEIG EKpuWav To (WG TOU NAIOU KAl MPoKAAecav
NMOAUETEIG XEIMWVEG. TN OUVEXEIa 0 NAAvnTNG Ogv amnokAeie-
TAl va NEPAce O€ HId (GACn QOVIKNAG Béppavong AOyw Tng
au&nong Tou dio&eidiou Tou avBpaka oTnv aTuoogaipd, To
onoio Ba pnopouaoe eninA&ov va au&noel enikivduva Tnv o&u-
TNTA TWV WKEAVOV.

To eneigcodio TnG Tpladikng ATav To TETAPTO and Ta MEVTE
YVWOTA KUpaTa padikng eEagaviong €idwv. To nEunTo KUJa
€Eapavios Toug d€IvOoaAuUPoUG NpIv anod 65 ekar. Xpovia Kal
avol&e To dpodHo yia TNV Kupiapxia Twv BNAAcTIKWV.

MoAAoi enigTrpoveg nigTelouv paiiora 611 o nAavnTng dia-
vUel onuepa €va €kTo enelcodio palikng Eapaviong, yia To
onoio unaiTiog dev PUNopei Napd va €ivar o avepwnog.

(Newsroom AOA, 22 Map. 2013, http://news.in.gr/science-
technology/article/?aid=1231240702)

(C- 4R -0)

To kouvouni

PiETe Wi NIO NPOOEKTIKN MATIA €dv €va «kKouvouni» Mpoo-
vyeiwOei enavw oag...

Eival ) dev gival kouvolni;

AuTO €ival éva «EVTopo - TNAEKATEUBUVOUEVOG KATAOKOMOG»
("INSECT SPY DRONE") nou BpiokeTal Adn o€ napaywyn Kai

xpnon.

H InTauevn auTr OUOKeUrn HMopel va TnAekateuBuveTal Kal
va eAéyxeTal ano Peyain andortacon Kai sival eEonAiouévn We
KAUEPA Kal PIKPOPWVO.

Eivalr e€onAiopévn pe pid BeAova ikavr va ndpel deiypa yia
DNA. AuTO nou 6a aioBavBeiTe €ival 0 NOVOG TOIUNNUATOG
€vog kouvouniou.

Eniong To «kouvouni» auTo €ival Ikavo va gyxuoel KATw anod

To Ofpua WIG WIKPOOUOKEUR napakoAouBnong RFID (Radio
Frequency Identification).

O3 D

Ta enTa akpaia onpeia Tou nAaviTn

1. To nio Bppd pEPOG TOU NAAVATH
‘Epnpog Aout (Ipav)
MeyaAUTepn OepHokpacia: 71 °C

To ouykekpipévo BEpa yia To mio €ival To mio {eoTd PEPOG
NG 'NG €X&l anaoyoAnOCel TOUG EMICTHHOVEG.

MoAAoi mioTelouv 6T npokeital yia To AN AQilaia otn AIBU-
n, 6nou €xel kaTaypagei Beppokpacia nou ayyi&e Toug 57,8
BabuoUg KeAoiou, aAAa oUppwva e €vav dopu@opo TNG
NASA, To pekdp auTd €xel kaTappipBei and Toug 71 Baduoulg
KeAoiou nou kataypaenkav atnv £€pnuo AouT Tou Ipav.

H €pnuog autrhy kaAunTel pia nepioyr) 480 XIAIOHETPWV KAl
av Ta OTOoIXEid avTanokpivovTal oTnv npayhartikotTnTa, npod-
KeITal yia Tnv nio {eotn Oepuokpacia nou €xel "kayer" noTe
TNV €mipaveia Tou nAavnTn. =& Aiyo, BERaia, Ye OANEG QUTEG
TIG KAIPIKEG AVWHAAIEG, OEV AMOKAEIETAl va ondacel kai auTtod
TO PEKOP...

2. To N0 ANOMAKPUOHEVO HEPOG and To KEVTPO TNG 'ng
Bouvo Toipnopaco (Ekouadop)
‘'Y@og: 6.310 péTpa navw ano 1o €ninedo Tng
0daAaocoag

‘OMol E€pouv OTI To 'EBepeaT €ival n nio wnAn Bouvokoppn
TOU KOOWOU, ME KOpU®M nou ayyilel Ta 8.848 pETpa ano
TNV em@aveia Tng Bailacoag! Opwg dev unapyxouv noAAoi
nou yvwpilouv To Bouvo (kal avevepyo ngaioteio) Toiuno-
pdoo oTo Ekouadop.
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Mnopei To Toiynopdaco va sivail nio... kKovrd and To ‘ERepeoT
oTta "xapTid" aAAa eival To nio YnAo Bouvo Tou KOOWOU, av
unoAoyiogoupe TV andaTacn nou Xwpilel TNV KOpUPr ToU HE
TO KEVTPO TNG Ng. AuTo ocupBaivel gneidn n yn dev eivai
opaipa, aAAd oPalpoeIdNG HE NENAATUCHEVOUG NOAOUG.

Qc o@alposIdng, N yn €ival nio nAaTia otov Ionuepivo kal To
Toiunopdaco BpiokeTal Aiyo nio katw and tov Ionuepivo, kai
o€ auTtn Tn B€on vuwwveTal ota 6.384 PETPaA ano To KEVTPO
NG ynG. Me Aiya Adyia To Toiunopdaco "vikasl" To ‘ERepeoT-
o OTI agopda TNV anocrtacn and To KEVTPo TnG 'ng- via 2
XIAopeTpal

3. O wynAOTEPOG KATapPAKTNG TG 'NG
ZaATo AvxeA (BevelouéAa)
'Yyog: 984 pétpa

O wnAdTEPOG KaATAPPAKTNG BpiokeTal otn BevelouéAa, kal Ta
veEPA TOU NEPTOUV OTOV noTapd Képen, o onoiog KaTtaAnyel
oTov notapo Tooupolv. Av To ovopa SAATo Avxel dev oag

Aéel kaTi, TOTE iowg n "dl1eBvNg" ayyAlkn ovopacia Tou,
Angel Falls, va Eunvnoel Tn Pvnun oac.

To UWog Tou KaTappakTn eival T6G0 WeydAo, mou WeydAn
noodTnTa TOUu vepoU eEaTtpiCeTal npiv npoAdBel kav va
(pTAcEl 0TO £€5APOG, dNUIoUPYWVTAG £va KUMA OoHiXAng, To
onoio yiverar aiobntd and anooraon 1.5 XIAIOpETPOU!

A&iCel va avagepBei 0TI oTnv noAuavapevopevn Taivia Up
(WnAda Ztov Oupavod) ol (pavTaoTiKoi KaTappakTeg Paradise
Falls, €ival ouoiaoTikd To ZAATO AvyeA Kdl ol napaywyoi
MeEAETNOAV NOAU TNV neploxn npiv Th dnuioupyia Tng Taiviag.

4. To nio KPUO KATOIKNOINO HEPOG TNG NG
Oipjiakov (Pwoia)
XapnAoTepn 6eppokpacia: — 71,2 °C

To MIKPO XWpPIO Nou BpioKeTal oTn AnuokpaTia TnG Zakd ortn
Pwoia £€xel 800 POVIYOUG KATOIKOUG KAl QUTO MOU TO KAVEI
101aiTEpO  €ival  OTI  €KEi  KATAYPAPNKE 1N M0 XAMNAR
Bepuokpacia nou €xel napatnpnBei MOTE Ot KATOIKNOILO
MEPOG Tou nNAavATn!
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Suykekpigéva oTig 26 Iavouapiou Tou 1926, TO
OepUONETPO €nede oTouG -71,2 Babuolc KeAaiou, Kal €kTOG
and To npoavagepbév pekodp, £0MACE KI €va AAAO: eKeivo
TNG XAMNAOTEPNG Bepuokpaciac nou €xel Kataypagei noTte
oTO BOPEIO NUIGPAiPIO TNG YNG.

SNUEIOVOUNE, NAVTWG, OTI N Mo XaunAn Bspuokpacia nou
€xel "xTunnoel" note Tn 'n NTav 1o 1983 oTnv AVTAPKTIKN].
To BepudueTpo "ndywoe" otoug -89,4 °C.

5. To nio Enpo HEPOG TOU KOGHOU
=npég Aipveg Mak Mapvro (AVTApKTIKR)

O1 "Dry Valleys" givai pia nepioxn 4.800 T.XAW. Nou KaAUNTel
To 0.03 % Tng AVTApKTIKNAG Kal €XOUV Ndpel To OVOUd Toug
AOYW TNG €€QIPETIKA XAUNANAG uypaciag TnG NePIoXNG Kai TnG
avunapé&iag xioviou | naystwva.

Edw kal 2 ekaToppUpia xpodvia, dev €xel néoel oUTE Mia
oTayova Bpoxng Kal he €€aipeon Wiag WIKPNAG NePIoXNG onou
UNAapxel €vag NoTapog Kal PEPIKEG PIKPEG AIUVEG, OTIG =nNpég
Nipveg Mak MdpvTo, 8ev undapxel nouBeva ixvog vepou.

O1 PovadIKEG auTEG OUVONKEG KAIPATOG ogeilovTal OoTOUG
kataBaTikoUG avéuoug TNnG neploxnG. Ol CUYKEKPIPEVOI
agpndeg napartnpouvTal O0Tav Naywpeévog Kal NMUKVOG agpag
€\KETAI OTNV €nIQAveEld TNG YyNG AOY®W TwV SUVAMEWV TNG
BaputnTag! O1 avepol autoi @Tavouv oe TaxuTnTa Ta 320
XAM/Wwpa kal eEaTtpifouv kABe unowia uypou oTolXEiou,
aprvovTag Tnv yn EEpn Kal eVTEA®G OTEYVI.

6. To N0 ANOHAKPUCHEVO KATOIKNCIHO VNCi TOU
nAaviTn
TpioTav vra Kouvia (Mey. Bperavia)
AnooTaon: 3.218 XIAIOHETPA and TNV N0 KOVTIVA
nneipo

To nio pakpivd vnai Tou kKOGUOU BpioKeTal oTo VOTIO TURAMA
Tou ATAavTIkoU Qkeavou, kal gival Tooo Pikpd (65 T.4.) nou
dev €xel Kav agpodiadpopo.

O nAnBuopog Tou eival nepinou 300 poviyol KATOIKOI, Ano
TOUG OMoioug ol NEPICTOTEPOI UMOPEPOUV and KANPOVOUIKO
Kal Xpovio aobua kar yaaukwua.

To vnoaki avnkel otn MeydAn BpeTavia kal napoAo nou ol
KATOIKOI MNopouv va kavouv online napayyeAieg, n diavoun
Toug apyei 181aiTepa.

‘Iowg auto va e€ival To... TiPNUA Yia va KATOIKEIG Ot éva
(oxedov) 1IBIWTIKO vnai oTn YEon Tou nouBeva!

7. To peyaAUTtepo BaOog TnG Oailacoag
Tappog Tov Mapiavvav (Ivdovnoia- Ianwvia)
BaOog: 11.035 pétpa uno 1o Bubo

Av n kopu®r Tou 'EBepeaT €ival To nio YnAd onueio TnG yng,
TOTE N TAPpPog Twv Mapiavvav Npenel va €ival akpipwg To
avTifeTo: To nio Badu, mio XapunAo onueio TNG yng.

BpiokeTal ota duTikd Tou EipnvikoU Qkeavol, kal nrpe To
ovopa Tng anodé Ta Nnoid Twv Mapiavvwv nou BpickovTal
kovTd. H Tappog anAwveral ota 2.550 XIAIOMETPA KI EXEI
nAATOG 69 XIAIOUETPA.

To nio BaBu onueio Tng, To Aeyopevo Challenger Deep,
@Tavel Ta 11.035 pEéTpa KAT® and TNV €MIQPAveEId TNG
6alacoag kal eivai To onueio 6nou o1 JdUo MeyaAeg
TEKTOVIKEC NMAAKEG Tou ElpnvikoU ocuvavtovTtdl. € auTtd To
onueio n nieon @Tavel Ta 108,5 MPa, dnAadn eival navw ano
XINIEC QOpEC uwnAOTEPN anod Tnv aTUOOQAIPIKN Migon TNG
enipaveiac.

MNa va kataAaBete To akpiBEG HEYEBOG, apkei va noupe OTI
av TonoBeToucape To Opog 'EBepeoT ot auTn Tn B€on Tou
EipnvikoU Qkeavol dev Ba @aivotav Kav n kKopugn Tou,
apoU Ba BpiokdTav 2 XIAIOPETPA KATW aAnd TNV eniQAvela
Tou vepoU (deite pwTO)!

O3 D

Falkirk Wheel

Entre les ports de Grangemouth et Falkirk f(t creusé, en
1777, le canal de Forth & Clyde, reliant Glasgow a la céte
Est de I” Ecosse.
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Par la suite, en 1822, f{it terminé le canal de I'Union, entre
Falkirk et Edimbourg.

=== Forth and Clyde Canal
=== Union Canal

Falkirk Wheel

| ¥ Edinburgh
e Glasgow
| _
w

Vue aérienne

C'est le seul ouvrage au monde réalisant le transfert de
bateaux, par rotation d’'un ensemble de deux nacelles
remplies d’eau, l'une ascendante et |'autre descendante,
chacune accueillant un (ou plusieurs) bateau(x), et permet-
tant de les transférer simultanément du bief amont au bief
aval et réciproquement.

En 1963, aprés 150 ans d’exploitation, commencait la
construction d’un ouvrage d’art exceptionnel,

« |’échangeur rotationnel
« dit « Roue de Falkirk »

Cette fantastique machine, terminée en 2002, est devenue
le symbole de I'Ecosse moderne, en permettant des
économies de temps de parcours et d’énergie.

Le relief de la région conduisait a utiliser 11 écluses pour
assurer le trafic entre Glasgow et Edimbourg, pour franchir
une dénivellation de 24 métres.

L'acces au canal inférieur se fait par une écluse

Le canal supérieur ...
Vue générale du site

TA NEA THZ EEEE’'M - Ap. 54 — ®EBPOYAPIOZ 2013



... aboutit par un « viaduc » a I'entrée dans la nacelle
supérieure

L’encombrement total en hauteur représente 35 métres

Un bateau dans la nacelle supérieure

En cours de rotation, chaque nacelle doit étre
maintenue horizontale par un jeu d’engrenages

L'extrémité de la nacelle supérieure, dominant le paysage

Les nacelles restent horizontales ...
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... en cours de rotation ... La rotation terminée, les bateaux peuvent sortir des
nacelles, ou y entrer ; ici accés a la nacelle inférieure

... Suite ...
Entrée d’un bateau dans la nacelle inférieure

Fermeture de l'ouvrage, rééquilibrage des niveaux d’eau
et rotation des nacelles prennent en tout seulement 15
minutes

... et la rotation va se terminer

Tout est prét pour recommencer avec d’autres bateaux !
Simple, n‘est ce pas ?
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Le poids total d’'une nacelle de 25 m. de long
remplie d’eau et chargée de bateaux atteint 300 tonnes

Chaque nacelle se remplissant d’'une quantité d’eau corres-
pondant au volume du bateau sortant, il est nécessaire de
rééquilibrer les poids par ajustage des niveaux d’eau.

Pour la fermeture des biefs amont et aval et la rotation de
180 degrés, la consommation d’énergie des moteurs de
22,5 kW représente seulement 1,5 kWh

Cet ouvrage rotatif a totalement transformé le trajet fluvial
entre Glasgow et Edimbourg en le rendant trés attractif sur
le plan touristique!
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NEEZ EKAOZEIZ 2TI2
FEQTEXNIKEz
ENIZTHMEZ

Membrane Technology and
Environmental Applications

Membrane

Te;cnl';nolog)r T. C. Zhang, R. Y. Surampalli, S.

2 3'% Environmental Vigneswaran, R. D. Tyagi; S. L.
Wi Applications Oong & C. M. Kao (Editors)

Sponsored by the Membrane Tech-
nology Task Committee of the Envi-
ronmental Council of the Environ-
mental and Water Resources Institute of ASCE.

ASCE

Membrane Technology and Environmental Applica-
tions explains the use of membrane materials as a direct,
effective, and sustainable way to address environmental
problems. Membranes are a core technology for separating
material mixtures, such as wastewater and saltwater, and
offer significant advantages over other technologies. Mem-
brane technologies are relatively simple in concept and op-
eration, flexible, and compatible with integrated systems in
many environments. They can also minimize the use of
treatment chemicals, the production of residuals, and en-
ergy consumption.

This volume provides in-depth technical information on the
fundamentals, applications, and recent advances of mem-
brane technology, including state-of-the-art reviews of cur-
rent research, critical analysis of new processes and mate-
rials, and avenues for further study. Chapters examine en-
vironmental applications such as treatment of drinking wa-
ter, wastewater, and industrial wastewater; water reclama-
tion and reuse; desalination; removal of arsenic and
emerging contaminants; treatment of greywater and rain-
water, and the production of bioproducts from wastewater
sludge. New research is described on such topics as mem-
brane fouling, process enhancement, membrane biofilm
reactors, nanomaterials, and new separation techiques.
Chapters contain extensive illustrations, case studies,
summary tables, and up-to-date references.

For practicing engineers, environmental and treatment-
plant managers, and government officials, this volume is an
essential guide for designing and implementing membrane
technologies. Educators, graduate and undergraduate stu-
dents, and researchers involved in environmental engineer-
ing and science will find this book to be a valuable learning
tool and reference.

(ASCE Publishing, 2012)

Fuundnljo::l!ng]mering
Face of Uncertainty
"‘,'_- "f‘f‘"’l'-":”"' Foundation Engineering in the
\ "‘ﬁ" i Face of Uncertainty

1
J Honoring Fred H. Kulhawy

J. L. Withiam, K.-K. Phoon, and
M.H. Hussein, P.E. (Editors)

P
ASCE S g
SRR

Geotechnical Special Publica-
tions (GSP) GSP 229

Sponsored by the Geo-Institute of ASCE.

Foundation Engineering in the Face of Uncertainty, GSP
229, honors Fred H. Kulhawy, Ph.D., P.E., G.E., Dist. M.
ASCE, for his many contributions advancing the science,
art, teaching, and practice of geotechnical engineering. Dr.
Kulhawy has influenced the civil engineering profession
worldwide with his willingness to share his knowledge and
expertise in many areas of geotechnical engineering includ-
ing soil and rock mechanics, foundation engineering, and
engineering geology.

This collection contains 54 papers that explore uncertainty
in foundation engineering, including characterization of soil
parameters, spatial variability, uncertainty and risk analy-
ses, reliability analysis, and reliability-based design. Seven-
teen papers are reprints of classic papers authored or co-
authored by Dr. Kulhawy, and 37 invited technical papers
are contributions by experts from around the world, which
also include informative case histories.

Foundation Engineering in the Face of Uncertainty contains
practical and technical information on risk and reliability in
foundation engineering that will be of interest to geotechni-
cal engineers, foundation specialists, engineering geolo-
gists, and researchers.

(ASCE Publishing, 2013)

~ Sound
Geotechnical
Research to Practice

Sound Geotechnical Research to
Practice

Honoring Robert D. Holtz II

Honoring
Rabert 1. Holrz Il

A.W. Stuedlein and B.R. Christo-
pher (Editors)

Geotechnical Special Publications (GSP) GSP 230
Sponsored by the Geo-Institute of ASCE.

Sound Geotechnical Research to Practice, GSP 230, honors
Robert D. Holtz II, Ph.D., P.E., D. GE, Dist.M.ASCE, for his
contributions to the geotechnical engineering profession in
the areas of soft ground construction, reinforced soils, and
fundamental soil behavior. In addition, Dr. Holtz has fur-
thered education in engineering nationally and internation-
ally and has made a significant impact building connections
between industry and the academic community in the Puget
Sound region of Washington.

This collection contains 39 papers that concentrate on ap-
plied geotechnical engineering research and practice in
geosynthetics, laboratory testing, ground improvement,
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and reinforced soil walls, slopes, and embankments. Seven-
teen papers are reprints of works authored or co-authored
by Dr. Holtz, and 22 invited papers were contributed by
colleagues from around the world.

Sound Geotechnical Research to Practice contains technical
and practical information on soil behavior that will be of
interest to educators, researchers, practicing geotechnical
engineers, and contractors.

(ASCE Publishing, 2013)

bulletin

AvapTiBnke oTn vea I0TO0EAIdA TNG
EFE 0 460G 100G (XLVI) Tou A€ATi-
ou TnNg EAANVIKAG Mew-Aovikng ETai-
peiac. ¢ autov ne-piAapBavovTai
€pyacieg nou e€i-xav napouciacTei
otnv ETAoia E-mioTnpovikh Suvedpia
TnG ETE oTig 6/2/2012 kai eykpibnke
n dNMOCIEUCn TOUG WETA anod kpion and duo aveEaptnToug
KPITEC.

Mepiexopeva
1. BIZOURA A., MANUTSO-GLOU E.

MNpooTacia kai AlaTApnon Tou FewTonou Tou ddpayyiol Tng
Aviac EipAvncg ota AuTika Tou EBvikoU ApupoU Sapapidag,
AuUTIKN KpnTn

Protection and Concervation of Agia Eirini Gorge Geotope,
West of the Samaria National Park, Western Crete

2. CHIOTIS E.D., MARINOS G.P.

H asipopia Twv apxaiwv udpaywyeiov Twv ABnvwyv and ve-
wAoyikn dnown

Geological aspects on the sustainability of ancient aque-
ducts of Athens

3. DEMETRIADES A., REIMANN C., BIRKE M. and the
EGG Team

O M'ewXnuUIKOG ATAQVTAC TWV Unoveliwv uddtwv Tne Eupmnng
Je euaon otnv EAAGda

The Geochemical Atlas of European ground water with em-
phasis on Hellas

4. GANAS A., LEKKAS E., KOLLIGRI M., MOSHOU A.,
MAKROPOULOS K.

Edapikec diappnésic, nedio TAOEWV KAl OSIOUOTEKTOVIKA Xa-
PAKTNPIOTIKA TNG opnvooeipdg Tng OixaAliag (2011, Avw

Megonvia)

The 2011 Oichalia (SW Peloponnese, Greece) seismic
swarm: Geological and seismological evidence for E-W ex-
tension and reactivation of the NNW-SSE striking Siamo
Fault

5. LASKARIDIS K., PATRONIS M.

H "NéTpa Ouuiavov" Tng Xiou. TUMOI Kal OUCXETION TWV Xa-
PAKTNPIOTIKWV TOUC UE TIC MBAVEC EQAPUOYEC

The "Petra Thymianon" from Chios; Its various types and
the correlation of their characteristics with potential appli-
cations

6. SAROGLOU H.

TeXVIKOYEWAOYIKA OUUNEPIPOPAE NPAIOTEIAKOV OXNUATIOUOV
LE ava@opEg o KATOAMOBNTIKA PAIVOUEVA KAl OIKIOTIKI ava-
nTuén. Mapadeivpata anod tn N. AéoBo

Engineering geological behaviour of volcanic formations.
References to instability phenomena and town planning in
Lesvos Island, Greece

7. TSENI X., KOUTSOPOULOU E., TSIKOURAS B., HAT-
ZIPANAGIOTOU K.

AlEpEUVNON TWV OPUKTOMETPOYPAMIK®Y, YEWXNHIKOV KAl
QUOIK®V 1DI0TATWV avBpakIK®V NETPWUATWY Tou Nopou H-
Agiag kal ekTignon Tng KaTtaAANASTNTAC Toug oe Biounxavi-

KEC EQAPUOVEC

Investigation of the mineralogical petrographic, geochemi-
cal and physical properties of carbonate rocks from Ileia
Prefecture and assesment for industrial applications

Partial Saturation in Compacted
Soils (Geotechnique Symposium
in Print 2011)

Compacted soils are relevant to
many geotechnical applications,
from earth dams to infrastructure
embankments, nuclear waste dis-
posal and rammed-earth buildings.
Every geotechnical structure made of compacted soils will
include sections that remain partly saturated at least for a
period of its service life.

Improved understanding of this fast growing area can
contribute to the improved design of earth structures/fills
by maximizing the use of locally sourced soils, with
consequent gains in safety, cost and sustainability of future
building practice.

The sixteenth Géotechnique Symposium in Print focused on
the study of compacted unsaturated soils, which are at the
core of geotechnics and have been at the forefront of re-
search for many years, providing a unique scientific forum
for the exchange of the latest knowledge and best practice
between academia and industry. This book brings together
all the Symposium papers from leading international re-
searchers, published in Geotechnique, the keynote
speeches presented at the Symposium, at the Institution of
Civil Engineers on 20 June 2011, and a selection of
questions posed by delegates during the Symposium,
together with answers from presenters.

Partial Saturation in Compacted Soils provides a compre-
hensive overview of recent advances in unsaturated
soil mechanics, ranging from material testing to modelling
and analysis of engineering boundary value problems,
providing further insight into the rapidly developing topic of
unsaturated soil mechanics and its application to compacted
fills and serving as an invaluable reference for engineers
and researchers for years to come.

(ICE Publishing, 22.02.2013)
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Environmental Geotechnics, 2nd edition
R. W. Sarsby

Environmental Geotechnics, 2nd edition, provides engineers
with an overview of the key aspects of the environmental
interface with the construction industry and discusses a
variety of geotechnical topics including some basic
theoretical background knowledge, investigation methods
and common geotechnical problems.

This new edition is fully revised and updated with all
standards and regulations. It includes new coverage of
geothermal energy and material on the wuse of
natural/renewable materials in construction, e.g. timber,
geosynthetics, vegetable fibres.

(ICE Publishing, 03.07.2013)
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HAEKTPONIKA
NMEPIOAIKA

ISSMGE Bulletin

Volume 7, Issue 1-2
January - March 2013

http://www.issmge.org/attachments/article/597/1S
SMGE%20Bulletin%20201303%20finalV2.pdf

KukAogpopnoe 1o Teuxog 1-2 Tou 7°° Topou Tou ISSMGE
Bulletin (MapTiou 2013) pe Ta NAPAKATW MEPIEXOUEVA:

e Message from TC302 - FORENSIC GEOTECHNICAL
ENGINEERING

e President's Reports

e ISSMGE launches new website & GeoWorld, a network
platform for geoprofessionals

e Soils and Foundations Journal - Free Online Access to the
Special Issue

e NEWS FROM MEMBER SOCIETY
Indian Geotechnical Society (IGS), New Delhi

¢ NEWS ON RECENT CONFERENCE
XIXth Karoly Széchy Memorial Session, First Young Geo-
technical Engineering Meeting, and XXIInd Geotechnical
Evening Forum, Budapest, 15th of February, 2013

e OBITUARY
Nicolas Neocles Ambraseys 1929-2012

o NEWS
Prof. Shamsher Prakash is presented BHARAT JYOTI
AWARD

o NEWS
Prof. Roger Frank (France) receives the De Beer Award
for the period 2009-2013

e NEWS ON RECENT CONFERENCE
The 1st International University of Wisconsin Geological
and Geotechnical Engineering Reunion Conference

o WORKSHOP REPORT
UKIERI International Workshop on Seismic Requalification
of Geotechnical Structures

e UPCOMING CONFERENCE
The 1st International Symposium on Transportation Soil
Engineering in Cold Regions - A Joint Conference with the
10th SHAHUNIANTS Lecture

e Events Diary

e NAUE COMPANY PROFILE (Corporate Associate)

e User-friendly click-on modules for A.P. van den Berg’s
digital cone (Icone)

e Corporate Associates

e Foundation Donors

e ISSMGE Foundation Scheme - Information for applicants

e Participants Report To ISSMGE Foundation: 2013
GeoCongress "Stability and Performance of Slopes and
Embankments III" - San Diego, CA, March 3-7, 2013

e CALL FOR PAPERS for the ISSMGE Case History Journal

e From the Editor - NEW TIMES OF PUBLICATION FROM
2013

e New books from the Institution of Civil Engineers

3 O

@ International Society for Rock Mechanics

ISRM

No. 21 - March 2013
http://www.isrm.net/adm/newsletter/ver html.ph
?id newsletter=82&ver=1

KukAogpopnaoe 1o Teuxog 21 / MapTiog 2013 Tou News-letter
Tng International Society for Rock Mechanics. Mepiexdpeva:

e The 2nd ISRM Online Lecture will be given by Prof. John
Hudson on 28 May 2013

e Election of the ISRM President for 2015-2019
e Young Members Section

e EUROCK 2013 - The 2013 ISRM International Symposium
Wroctaw, Poland, September 2013

e An update on the International Conference for Effective
and Sustainable Hydraulic Fracturing - HF2013 3rd
ISRM Symposium on Rock Characterisation, Modelling
and Underground Design Methods: SINOROCK2013,
Shanghai, June 2013

e An update on the 6th Rock Stress Symposium RS2013
ISRM sponsored meetings

e Volume 15 - December 2012 of the ISRM News Journal is
now online

e ISRM Rocha Medal 2015 - nominations to be received by
31 December 2013
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INTERNATIONAL TUNNELLING AND
UNDERGROUND SPACE ASSOCIATION
ita@news n°48

index.php?id=925&no cache=1

KukAogpopnoe To TeUxog No. 48 - MapTiog 2013 Twv
ita@news Tng International Tunnelling Association pe Ta na-
PAKATW NEPIEXOHEVA:

Message from In Mo LEE, ITA President

Demlnar on Sprayed waterproofing membrane

WTC 2013

New Supporters

News from Norway

News from Germany

Underground Construction - Prague 2013

Tunnelling in Mediterranean Region Symposium 2013
Croatia

O3 D
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www.geoengineer.org

KukAogpopnoe To TeUxog #98 Tou Newsletter Tou Geoen-
gineer.org (Mdptiog 2013) pe NOAAEG XPNOIMEG NAnpo-
(Popieg yia OAa Ta BEPATA TNC YEWTEXVIKAC MNXAVIKNAG. YNEv-
BupiceTal 0TI To Newsletter ekdideTal ano Tov cuvadeApo Kal
HEAOG ™g EEEErM AnuATeN ZEKKO
(secretariat@geoengineer.org).
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Cepmenbranss

Geotextiles & Geomembranes
www.geosyntheticssociety.org/journals.htm

KukAo@popnaoe o Topog 36 (PeBpouapiou 2013) ye Ta napa-
KATW NEPIEXOMEVA:

Effect of fiber reinforcement on triaxial shear behavior of
cement treated sand, Amir Hamidi, Mahdi Hooresfand

An_analytical solution to organic contaminant diffusion
through composite liners considering the effect of degrada-
tion, Haijian Xie, Zhanghua Lou, Yunmin Chen, Aimin Jin,
Tony Liangtong Zhan, Xiaowu Tang

Numerical modeling of behavior of railway ballasted struc-
ture with geocell confinement, Ben Leshchinsky, Hoe I. Ling

Pullout resistance of bearing reinforcement embedded in
coarse-grained soils, Cherdsak Suksiripattanapong, Suksun
Horpibulsuk, Avirut Chinkulkijniwat, Jin Chun Chai

Effect of a nonwoven geotextile on solute and colloid trans-
port in porous media under both saturated and unsaturated
conditions, E. Lamy, L. Lassabatere, B. Bechet, H. Andrieu

Acid induced degradation of the bentonite component used
in_geosynthetic clay liners, Yang Liu, Will P. Gates, Abdel-

malek Bouazza

Centrifuge investigation of load transfer mechanisms in a
granular mattress above a rigid inclusions network, Mat-
thieu Blanc, Gérard Rault, Luc Thorel, Marcio Almeida

Consolidation by prefabricated vertical drains considering
the time dependent well resistance, Yue-Bao Deng, Kang-
He Xie, Meng-Meng Lu, Hai-Bing Tao, Gan-Bin Liu

Effect of frequency on seismic response of reinforced soil
slopes in shaking table tests, N. Srilatha, G. Madhavi Latha,
C.G. Puttappa

A comparison of wide-width tensile strength to its axi-
symmetric tensile strength of hybrid needlepunched non-
woven geotextiles, Amit Rawal, M.M. Alamgir Sayeed,
Harshvardhan Saraswat, Tahir Shah

Closed-form solution for consolidation of three-layer soil
with a vertical drain system, Xiaowu Tang, Ben Niu, Guan-
chu Cheng, Hao Shen

Corrigendum

Corrigendum to ‘Deformation and consolidation around en-
cased stone columns’ [Geotextiles and Geomembranes Vol-
ume 29 (2011) pp. 268-276], Jorge Castro, César Sagaseta
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Geosynthetics International
www.thomastelford.com/journals

KukAo@opnoe 1o TeUXng ap. 1 Tou 20% Topou (dePBpouapiou
2013) Tou nepiodikol Geosynthetics International pe Ta
NapakaTw NEPIEXOUEVA:
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e Vertical acceleration response of horizontally excited e Tunneling Induced Deformation of a Historic Building in

reinforced walls, Author: C.-C. Huang Shanghai, Shi-ping Gea, Dong-wu Xied, Wen-qi Dinga,
Ya-fei Qiao and Jin-chun Chai

e Experimental and numerical studies of loaded strip . Y . .
footing resting on reinforced fly ash slope, K.S. Gill; ¢ In-situ monitoring of internal displacements by FBG sen-

AK. Ch harv: J.N. Jha: S.K. Shukl sors and slope stability analysis under rainfall infiltration,
oudhary; a ukia Dongsheng Xu, Fei Tong, Huahu Pei, and Jianhua Yin

e Sand-geotextile interface characterisation through
monotonic and cyclic direct shear tests, C.S. Vieira;
M.L. Lopes; L.M. Caldeira

e Mechanistic-Empirical Pavement Design; A Brief Over-
view, A T Papagiannakis

e Weak subgrade improvement with rubber fibre
inclusions, A. Edingliler; A. Cagatay

MpooBaon YEow TNG I0TOoENIDAG
http://www.icevirtuallibrary.com/content/issue/gein/20/1
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GEOTECHNICAL

ENGINEERING

Geotechnical Engineering Journal of the
SOUTHEAST ASIAN GEOTECHNICAL SOCIETY &
ASSOCIATION OF GEOTECHNICAL SOCIETIES IN

SOUTHEAST ASIA AGSSEA
http://www.agssea.or

KukAogpoOpnaoe To TeUXog Tou MapTiou 2013 Tou nAeKTpOVI-
KoU neplodikoU TNG SEAGS-AGSSEA pe Ta NapakaTtw nepie-
XOMeva:

e Some factors affecting deep excavation in clay over gassy
bedrock, Ahmed B Mabrouk and R Kerry Rowe

e Effects of Consolidation and Specimen Disturbance on
Strengths of Taipei Clays, Richard N Hwang, Za-Chieh
Moh and I-Chou Hu

e Lime Stabilisation of Organic Clay and the Effects of Hu-
mic Acid Content, NZ Mohd Yunus, D Wanatowski and LR
Stace

e Estimating Wetting-induced Settlement of Compacted
Soils using Oedometer Test, EC Leong, S Widiastuti and H
Rahardjo

e Compaction Curve with Consideration of Time and Tem-
perature Effects for Mudstones, A Puttiwongrak, H Honda,
T Matsuoka and Y Yamada

e Small strain behavior of sand under various stress paths
considering anisotropic initial stress state, Lai Yong, Shi
Jian-yong, Yu Xiao-jun and Cao Qiu-rong

e Study of Joint Effect on Pipe in Pipe Jacking Method, L G
Le, M Takise, M Sugimoto and K Nakamura

e Finite Element Analysis of Ground Behaviour due to Box-
jacking Tunnel Work, K Komiya and T Nakayama
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EKTEAEZTIKH ENITPONH EEEENM (2012 - 2015)

Mpoedpog

A’ AVTINpoedpog

B’ AvTinpoedpog

levikog Mpappareag :

Tapiag

AvanAnpwTng Tapia :

'Epopog

MéAN

AvanAnpwparika

Xpnotog TEATSANIPOS, Ap. MoAITIKOG Mnxavikdg, MANTAIA SYMBOYAOI MHXANIKOI E.M.E.
president@hssmge.gr, editor@hssmge.gr, ctsatsanifos@pangaea.gr

Mavayiwtng BETTAZ, MoAITIKOG Mnxavikog, OMINOZ TEXNIKQN MEAETQN A.E.
otmate@otenet.gr

MixaAng NMAXAKHZ, MoAITIKOG Mnxavikog
mpax46@otenet.gr

Mapiva MANTAZIAOQY, Ap. MoAimikdg Mnxavikdg, AvanAnpwTpia Kaényntpia E.M.M.
secretary@hssmge.gr, mpanta@central.ntua.gr

MavwAng BOYZAPAS, MoAITIKOG MNXavikog
e.vouzaras@gmail.com

Mwpyog NTOYAHZ, MoAITIkoG Mnxavikog, EAAOOMHXANIKH A.E. TEQTEXNIKEZ MEAETEZ A.E.
gdoulis@edafomichaniki.gr

Mwpyog MMNEAOKAS, Ap. MoAITIkog Mnxavikdg, Kévrpo Aopikwv Epeuvmv kal MpoTunwv AEH
gbelokas@gmail.com, gbelokas@central.ntua.gr

Avdpéag ANAINQZTOMOYAOZ, Ap. MoAITIKOG Mnxavikog, OpdTIiHog KaBnyntng EMM
aanagn@central.ntua.grn

MixaAng KABBAAAS, Ap. MoAITKOG Mnxavikog, AvanAnpwtng Kaényntng EMN
kavvadas@central.ntua.gr

MEAR Xprotog ANATNQSTOMOYAOS, Ap. MoAITikog Mnxavikdg, Kadnyntng MoAuTexvikng ZxoAng AMO

anag@civil.auth.gr, canagnostopoulos778@gmail.com
>nupog KABOYNIAHZ, Ap. MoAITikog Mnxavikdg, EAA®OS SYMBOYAOI MHXANIKOI A.E.
scavounidis@edafos.gr
AnunTpng KOYMOYAOZ, Ap. MoAITikog Mnxavikdg, KASTQP E.M.E.
coumoulos@castorltd.gr
MixdAng MMAPAANHZ, MoAITikdg Mnxavikdg, EAA®OS SYMBOYAOI MHXANIKOI A.E.
mbardanis@edafos.gr, lab@edafos.gr

EEEEIM

Topéag FrEWTEXVIKAG TnA. 210.7723434

2XOAH MOAITIKQN MHXANIKQN Tor. 210.7723428

EONIKOY METZOBIOY NOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,

MoAuTtexveiounoAn Zwypagpou geotech@central.ntua.gr

15780 ZQrPA®0OY

IotooeAida www.hssmge.org (und KaTaokeun)

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

ctsatsanifos@pangaea.gr, editor@hssmge.gr

«TA NEA THZ EEEEMM» «avapT@vTal» Kal oTnv 10TooeAida www.hssmge.gr
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