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APOPA

Man-Made Earthquakes

The number of earthquakes has increased dramatically over
the past few years within the central and eastern United
States. More than 300 earthquakes above a magnitude 3.0
occurred in the three years from 2010-2012, compared
with an average rate of 21 events per year observed from
1967-2000.

This increase in earthquakes prompts two important ques-
tions: Are they natural, or man-made? And what should be
done in the future as we address the causes and cones-
quences of these events to reduce associated risks? USGS
scientists have been analyzing the changes in the rate of
earthquakes as well as the likely causes, and they have
some answers.

USGS scientists have found that at some locations the in-
crease in seismicity coincides with the injection of wastewa-
ter in deep disposal wells. Much of this wastewater is a by-
product of oil and gas production and is routinely disposed
of by injection into wells specifically designed and approved
for this purpose.

Review Article on Injection-Induced Earthquakes

U.S. Geological Survey geophysicist William Ellsworth re-
viewed the issue of injection-induced earthquakes in
a recent study published in the journal Science. The article
focused on the injection of fluids into deep wells as a com-
mon practice for disposal of wastewater, and discusses re-
cent events and key scientific challenges for assessing this
hazard and moving forward to reduce associated risks.

What is Induced Seismicity?

Although it may seem like science fiction, man-made earth-
quakes have been a reality for decades. It has long been
understood that earthquakes can be induced by impound-
ment of water in reservoirs, surface and underground min-
ing, withdrawal of fluids and gas from the subsurface, and
injection of fluids into underground formations.

What is Wastewater Disposal?

Water that is salty or polluted by chemicals needs to be
disposed of in a manner that prevents it from contaminat-
ing freshwater sources. Often, it is most economical to geo-
logically sequester such wastewaters by injecting them un-
derground, deep below any aquifers that provide drinking
water.

Wastewater can result from a variety of processes related
to energy production. For example, water is usually present
in rock formations containing oil and gas and therefore will
be co-produced during oil and gas production. Wastewater
can also occur as flow back from hydraulic fracturing opera-
tions that involve injecting water under high pressure into a
rock formation to stimulate the movement of oil and gas to
a well for production.

When wastewater disposal takes place near faults, and un-
derground conditions are right, earthquakes may be more
likely to occur, Ellsworth’s research showed. Specifically, an
earthquake can be triggered by the well-understood
mechanism of raising the water pressure inside a fault. If
the pressure increases enough, the fault may fail, releasing
stored tectonic stress in the form of an earthquake. Even
faults that have not moved in millions of years can be made

to slip and cause an earthquake if conditions underground
are right.

Cumulative Number of Earthquakes
M>=3

1800

arthquake Count
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Year

Cumulative count of earthquakes with a magnitude > 3.0 in
the central and eastern United States, 1967-2012. The
dashed line corresponds to the long-term rate of 21.2
earthquakes per year, with an increase in the rate of earth-
quake events starting around 2009.

While the disposal process has the potential to trigger
earthquakes, not every wastewater disposal well produces
earthquakes. In fact, very few of the more than 30,000
wells designed for this purpose appear to cause earth-
quakes.

Hydraulic Fracturing

Many questions have been raised about whether hydraulic
fracturing — commonly known as “fracking”— is responsible
for the recent increase of earthquakes. USGS's studies sug-
gest that the actual hydraulic fracturing process is only very
rarely the direct cause of felt earthquakes. While hydraulic
fracturing works by making thousands of extremely small
“microearthquakes,” they are rarely felt and are too small
to cause structural damage. As noted previously, wastewa-
ter associated with hydraulic fracturing has been linked to
some, but not all, of the induced earthquakes.

Unknowns and Questions Moving Forward

USGS scientists are dedicated to gaining a better under-
standing of the geological conditions and industrial prac-
tices associated with induced earthquakes, and to deter-
mining how seismic risk can be managed.

One risk-management approach highlighted in Ellsworth’s
article involves the setting of seismic activity thresholds for
safe operation. Under this “traffic-light” system, if seismic
activity exceeds preset thresholds, reductions in injection
would be made. If seismicity continued or escalated, opera-
tions could be suspended.

The current regulatory framework for wastewater disposal
wells was designed to protect drinking water sources from
contamination and does not address earthquake safety.
Ellsworth noted that one consequence is that both the
quantity and timeliness of information on injection volumes
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and pressures reported to the regulatory agencies is far
from ideal for managing earthquake risk from injection ac-
tivities.

A

House damage in central Oklahoma from the magnitude 5.6
earthquake on Nov. 6, 2011. Research conducted by USGS
geophysicist Elizabeth Cochran and her university-based
colleagues suggests that this earthquake was induced by
injection into deep disposal wells in the Wilzetta North field.
Learn more about that research at:
http://geology.gsapubs.org/content/early/2013/03/26/G34
045.1.abstract. Photo Credit: Brian Sherrod, USGS.

Thus, improvements in the collection and reporting of injec-
tion data to regulatory agencies would provide much-
needed information on conditions potentially associated
with induced seismicity. In particular, said Ellsworth, daily
reporting of injection volumes, and peak and average injec-
tion pressures would be a step in the right direction, as
would measurement of the pre-injection water pressure and
tectonic stress.

Importance of Understanding Hazards and Risks
There is a growing interest in understanding the risks asso-

ciated with injection-induced earthquakes, especially in the
areas of the country where damaging earthquakes are rare.

Oilfield waste arrives by tanker truck at a wastewater dis-
posal facility near Platteville, Colo. After removal of solids
and oil, the wastewater is injected into a deep well for per-
manent storage underground. This disposal process has the
potential to trigger earthquakes, but very few wastewater
disposal wells produce earthquakes. No earthquakes are
associated with injection at the site in this photograph.
Photo taken on Jan. 15, 2013. Photo Credit: William Ells-
worth, USGS

For example, wastewater disposal appears to have induced
the magnitude-5.6 earthquake that struck rural central
Oklahoma in 2011, leading to a few injuries and damage to
more than a dozen homes. Damage from an earthquake of
this magnitude would be even worse if it were to happen in
a more densely populated area.

Start with Science

As the use of injection for disposal of wastewater increases,
the importance of knowing the associated risks also grows.
To meet these challenges, the USGS hopes to increase re-
search efforts to understand the causes and effects of injec-
tion-induced earthquakes.

More Information

The USGS has FAQs online that provide additional details
and background on induced seismicity. You can also learn
more by reading a story by the Department of the Interior
on this topic.

(http://www.usgs.gov/blogs/features/usgs top story/man-

made-earthquakes/?from=title)
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4 Hot Trends in Civil Structures and Dam Safety

As more dams are constructed, more questions, topics and
trends come along with them. Currently, managing aging
infrastructure, using new technology, managing risk, and
dealing with seismic issues are concerning and exciting dam
owners and operators worldwide.

Dams serve as the lifeblood of communities and cities,
helping to provide water for commercial and domestic use,
irrigate agricultural land, and provide fuel for hydroelectric
facilities. Advancement occurs every day in the design, con-
struction and operation of dams and associated civil struc-
tures. In this article, we remind readers of the important
roles dams play throughout the world, as well as provide a
glimpse of some of the critical topics that are top-of-mind
among the world's top civil experts.

Role of dams in today's world

According to the International Commission on Large Dams'
(ICOLD) World Register of Dams (a non-comprehensive
database created in 1958 as a resource on dams around
the world, last updated in 2011), the demand for water as a
natural resource is increasing internationally, with the po-
tential to grow 2-3% per year over the coming decades.

"It is agreed today within the international community that
there is a necessity to promote and ensure progress in wa-
ter storage to address the world's challenges related to
water security and global change," says Enrique Cifres,
chairman of the ICOLD Dams and River Basin Management
Committee. "Since 2000, [the industry] has seen a new
impetus in promoting new infrastructure to meet the needs
of countries in terms of water supply, energy and food, as
well as the need to address the increasing occurrence of
large floods and drought."

Dams are major players in meeting this demand, currently
contributing an aggregate storage of 1.5 million hectares of
water. To continue to meet the growing need for water,
more dams need to be constructed to compensate for grow-
ing populations, seasonal variance and unevenly distributed
water resources.

According to Cifres, the current trend of new growth is
strong in developing countries "where local conditions allow
funding from multilateral agencies." This along with in-
creased new development in Europe and Asia is setting the
pace for future development.

Purposes and use

Based on the 37,461 dams included in the World Register
on Dams, the largest percentage of single-purpose dams,
which make up more than 70% of dams worldwide, are
designed for irrigation, providing a valuable asset to agri-
cultural and rural regions. The second largest use (18%) of
single-purpose dams is to impound water for hydroelectric
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power generation. Other smaller categories of use include
water supply, flood control, recreation, navigation and fish
farming.

In contrast, multi-purpose dams provide a more balanced
distribution of purposes, with 24% being used for irrigation,
20% for flood control, 17% for water supply, and 16% for
hydropower, among other uses. While they achieve a wider
range of purposes, the number of multipurpose dams
(9,321) is much smaller than that of single-purpose dams
(26,938).

Geographical distribution

The USA boasts the largest number of dams in the register
(9,265), with China and India following behind with 5,191
and 5,101, respectively. Japan ranks in the top four with
3,076. Canada, a country that produces the majority of its
electricity using hydropower facilities, has 1,166 dams in
the register. Also notable within the top ten are South Af-
rica (1,114), Spain (987), Turkey (741), Brazil (684) and
France (622). The countries with the smallest number of
dams are Nepal, Latvia and Luxembourg with three apiece.

Type, size, capacity, and age

The main types of dams listed within the ICOLD register are
earth, rock fill, gravity, buttress, barrage, arch and multiple
arch. These types are widely distributed throughout the
world. The highest of these dams (by type) are Rogun
(earth and rock fill) in Tajikistan at 335 meters, Grande
Dixence (gravity) in Switzerland at 285 meters, Itaipu (but-
tress) on the border of Brazil and Paraguay at 196 meters,
Tongzihao (barrage) in China at 53 meters, Bakhtiyari
(arch) in Iran at 315 meters and Deriner (multiple arch) in
Turkey at 249 meters.

The register also classifies dams by spillway and reservoir
capacity. According to Cifres, "records on height, installed
power, discharges, etc. are reached continuously."

In spillway capacity, India boasts the largest projects with
Nagarjunasagar Tail Pond (1,600,000 m?3/s), Ukai Dam
(1,125,000 m3/s), the Mid Manair Project (508,000 m3s),
Mohini Pick-up Weir (265,400 m3/s), and Maudaha
(111,328 m?/s) all in the top six. China also ranks high in
this category with Sanxia Dam, which has a spillway capac-
ity of 124,300 m3/s. Rounding off the top 10 are Brazil's
Tucurui with 100,000 m3/s, the Democratic Republic of
Congo's Inga II dam with 96,000 m3/s, Canada's Kootenay
Canal with 95,600 m3/s, and Paraguay and Argentina's Ya-
cyreta with 95,000 m?®/s.

Three Gorges Dam is a larger-than-life example of the co-
lossal impact civil works and hydropower generation have
on a particular region.

In terms of the size of a dam, reservoir capacity is an addi-
tional vital measurement. The three largest dams with re-
gard to reservoir capacity are Kariba in Zimbabwe/Zambia
with 180.6 billion m3, Bratsk dam in Russia with 169 billion




m?, and High Aswan dam in Egypt with 162 billion m3. The
top 10 show incredible regional diversity, including dams
from Ghana (Kpong Dam/Dykes and Akosombo Dam), Can-
ada (Daniel Johnson Dam, Manic 5 and Bennett W.A.C),
Russia (Krasnoyarsk Dam and Zeya Dam), and Brazil (La-
jeado Dam).

Well-built dams are known for being able to stand the test
of time, and a number of dams in Spain, Japan and India
have proven the long-term value of dams. Proserpina in
Spain was construction in AD 130, with an age of 1,883
years. Japan boasts 10 dams considered to be some of the
oldest in the world, ranging from 885 to 1,613 years. In-
dia's Thonnur Tank dam is also one of the oldest with an
age of 1,013 years.

Installed hydroelectric power capacity

A considerable percentage of large dams impound water for
hydroelectric power generation. Some of the largest dams
in the world also produce the most electricity. The final
generating unit at Three Gorges Dam on the Yangtze River
in China was completed and brought online in 2012. This
colossal project has an installed capacity of 22,500 MW,
making it the largest hydroelectric plant in terms of capac-
ity in the world.

While it is smaller in terms of capacity with 14,000 MW,
Itaipu Dam on the Parana River in Brazil and Paraguay ac-
tually produces more electricity annually than Three Gorges
(98.3 TWh compared to 98.1 TWh). Other top plants in
terms of capacity include 12,630 MW Sanxia, 12,600 MW
Wangjiahe and 12,600 MW Xiluodu in China. Guri hydro-
power project on the Caroni River (10,200 MW/53.41 TWh)
in Venezuela, the Tucurui project on the Tocantins river in
Brazil (8,370 MW/41.43 TWh), and Grand Coulee Dam on
the Columbia River in the USA (6,809 MW/20 Twh) also
boast large installed capacities.

Hot topics and trends

So what are the trends and topics currently being discussed
with regard to dams and other civil structures?

With as many sources as there are out there to address this
topic, there are probably just as many diverse answers.

One way to identify these trends is to examine the topics
coming to the forefront at two international events: Hydro-
Vision International, held in July in Denver, Colorado, USA,
and ICOLD's 81st Annual Meeting, held in August in Seattle,
Washington, USA.

Conference content at these two events clearly points to a
focus on four important trends:

Managing aging infrastructure

As the age of the world's infrastructure increases, additional
technical approaches and strategies for managing and ex-
tending the life of these dams are essential, as is determin-
ing when and how to decommission dams when they reach
the end of their lifespan, or if they can be successfully re-
habilitated.

Both HydroVision Inter-national and the ICOLD meeting
include sessions on this topic, demonstrating its current
importance in the industry.

As the largest hydropower event in the world, HydroVision
International has a wide range of tracks and sessions but
focuses one entire seven-session track on the topic of Civil
Works and Dam Safety. A number of the sessions at Hy-
droVision International 2013 touched on this topic, includ-
ing one regarding the importance of monitoring and main-
taining gate operation and another identifying the factors
that can impact and extend the useful life of a dam, pri-

mary causes of dam failure, and how to use risk-informed
decision making on remedial projects. Technical papers
were also presented on this topic, including case studies on
repairs and modifications to extend the life of dams.

This topic is discussed at the one-day ICOLD Symposium:
Changing Times: Infrastructure Development to Infrastruc-
ture Management, as well as during two ICOLD technical
workshops. Technical approaches and strategies for manag-
ing aging infrastructure; new technology advances in dam
safety; security, monitoring, and risk management; and
sustainable hydropower development are all key compo-
nents concerning dam owners and operators today that are
being discussed at the ICOLD event.

Additionally, workshops are planned to cover the aging and
life extension technologies for concrete dams, which indi-
cates a growing need for knowledge and technological ad-
vances to keep these dams safe and operating reliably as
they age.

Using new technology

Based on the discussion of challenges faced by dam owners
and operators, the availability of new, state-of-the-art
technology for dam, risk and levee management are essen-
tial to a constructive dialogue about the future of the Indus-
try. Utilization of technology can help extend the life and
efficacy of a dam, improve best practices for dam safety
management, improve current practices in levee and em-
bankment management, and provide seismic analysis to
help manage embankment dams.

One HydroVision International presentation in particular
discussed a method of using steel-rod breaking excitation
to identify instability of tainter gates. Additional technical
paper sessions cover the instrumentation and controls
technology for dams with a hydroelectric component and
total condition monitoring systems.

An ICOLD workshop also covers new technologies on an
important topic: monitoring dams and levees. The discus-
sion includes perspectives and case studies on the use of
laser scanning, geophysical methods, and GPS for meas-
urement; fiber optic temperature and strain sensing; as
well as advances and improvements made on more tradi-
tional instruments and tools, such as piezometers.

Managing risks

While no owner likes to consider the damages and cones-
quences that follow a dam failure, the best safeguard is
having all bases covered in case of a failure. This includes
evaluating the construction and development; considering
rehabilitation as a preventative measure; quantifying and
identifying environmental impact, economic, and life losses;
and handling insurance coverage. An important component
of this process is also determining the real risk of a catas-
trophic event or dam failure, whether it be a mechanical
fault or an external natural disaster such as an earthquake.
From a technical perspective, identifying the importance of
sound mechanics and failure mode analysis are also vital
components in handling the possibility of dam failure.

The trends in this field are moving towards improved design
techniques and monitoring during dam operation, according
to Cifres. "The newest dam safety techniques are used to
optimize the safety of the structure to minimize plant dam-
ages," in spite of the natural and unnatural forces placing
them at risk.

Understanding the threats and being able to filter through
predictions and forecasts is a vital component to a risk
management plan, as seen by the emphasis placed on risk
management at HydroVision International. Peter Amos of
Damwatch Services in New Zealand took part in a panel
presentation session to discuss just how real the risks can
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be, how to analyze flood frequency and seismic hazard, as
well as what to do with load uncertainty and the impacts
such threats have on dam design.

An ICOLD workshop on risk-informed dam safety manage-
ment sheds a light on how dam safety has transformed to
rely on risk-informed decisions through examples from pub-
lic and private dam safety regulators. This practical work-
shop focuses on how this concept is implemented and the
difference it can make in protecting an asset. Dam safety is
a major issue and one of the targeted goals determined by
ICOLD, reflecting "the concern of society and thus, the dam
engineering community" as well.

Addressing seismic issues

Seismic issues grow ever more important as we depend
heavily on infrastructure for irrigation, flood control, hydro-
power and more. The threat of a dam collapse or cracks
due to an earthquake or tremor is very real throughout the
world and is one that must be planned for.

This concern was shared by the speakers at HydroVision
International, particularly in regards to the grid stability of
hydropower. As seismic events can damage dams and the
hydroelectric plants that they power, the stability of the
energy grid requires precautionary measures and constant
seismic analysis. Additionally, probabilistic seismic hazard
analysis was also discussed.

ICOLD addresses this concerning topic in a Technical Work-
shop format, with experts discussing the seismic analysis of
embankment dams specifically. The workshop will break
down the framework of seismic analysis and also discuss
dynamic response analysis, liquefaction and post-earth-
quake stability through practical case study analysis and
application.

Keeping up to date

The top concerns and topics of the industry can change as
quickly as a river current. To stay up to date on what's
happening in the industry, bookmark the Dams and Civil
Structures Topic Center at
http://www.HydroWorld.comwww.HydroWorld.com, where
the news is updated daily to keep you informed and on top
of the latest trends.

(Bethany Duarte / HRW-Hydro Review Worldwide, 1% July
2013, http://www.hydroworld.com/articles/print/volume-
21/issue-4/articles/civil-works/4-hot-trends-in-civil-
structures-and-dam-safety.html).
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Alternative ground control strategies in under-
ground construction

Evert Hoek, Evert Hoek Consulting Engineer Inc., Canada

ABSTRACT

Underground works vary from shallow urban tunnels to
very deep tunnels and caverns in the world’s great moun-
tain ranges. The problems encountered at and between
these extremes are entirely different and require appropri-
ate approaches to site investigation, design and construc-
tion. The establishment of reliable financial estimates, con-
struction schedules and contract proposals can only be
done once a realistic geological model has been prepared
and a clear understanding of the likely behaviour of the
rock mass and the groundwater conditions has been estab-
lished.

The conditions that control the behaviour of different kinds
of excavations in a variety of geological environments are
presented in the context of case histories. The aim is to
provide project owners, financial managers, insurance com-
panies and contractors with a road map that may assist
them in avoiding some of the pitfalls and in considering
some of the alternative strategies in the development of
underground projects.

1 INTRODUCTION

Tunnels have been built for hundreds of years as part of
transportation systems for people, goods, water and ser-
vices. Until the middle of the last century these tunnels
were generally small in size and the builders sought out the
most favourable geology and topography in which to build
them. With increasing population densities and growing
international trade came the need for larger, longer and
deeper tunnels through increasingly complex geological
conditions. In addition, development of underground hy-
dropower projects, gas and oil and dry goods storage facili-
ties, as well as defence facilities, created a demand for
large underground caverns, sometimes at considerable
depth below surface. In parallel with these civil engineering
projects, the mining industry has gradually moved toward
deeper and larger underground operations with some gold
mines in South Africa operating at depths of approximately
4 km below surface (Anonymous, 2011). In order to mine
low grade deposits economically many underground mines
employ mass mining techniques, such as block caving, in
which the ore body is undercut and the ore drawn down-
ward through ore-passes to extraction levels.

These advances have placed huge demands on the geolo-
gists and engineers who have to assemble the information
and carry out the designs for the excavations required to
meet the needs described above. Early texts on rock tun-
nelling (e.g. Terzaghi, 1946), while still useful for under-
standing some of the general concepts of tunnelling, are no
longer appropriate for the design of many of underground
excavations in use today or planned for tomorrow. In the
following text an attempt is made to summarize the ad-
vances that have been made or which still have to be made
to meet these challenges.

2 THE YACAMBU-QUIBOR TUNNEL IN VENEZUELA
2.1 Project background

The Yacambu(-Quibor tunnel in the State of Lara in Vene-
zuela will transfer water from the wet tropical Orinoco ba-
sin, on the eastern flank of the Andes, to the semi-arid
Quibor valley on the western flank of the Andes. The agri-
cultural and urban requirements of this semi-arid agricul-
tural area, near the city of Barquisimeto, exceed currently

TA NEA THZ EEEEI'M - Ap. 59 — IOYAIOZ 2013

available fresh water supplies and have resulted in a signifi-
cant depletion of aquifers in the Quibor region.

The 4.0 m average internal diameter 24.3 kilometre long
tunnel finally broke through on 27 July 2008 after 32 years
of technical, financial and contractual problems. The princi-
pal technical issues that had to be overcome were the se-
vere squeezing problems in very weak graphitic phyllites at
depths of up to 1270 m below surface. Initial attempts to
use an open-face TBM in 1976 failed as did attempts to use
heavy support to resist squeezing. It was only after the
introduction of yielding support in about 1991 that reason-
able progress was made. Difficulties continued with floor
heave in sections of the tunnel in which horseshoe profiles
were used, even after the introduction of yielding support.
Finally, in 2004, slow but steady progress was achieved
after the Owner and the Contractor agreed that only a cir-
cular section, supported by steel sets with sliding joints and
a 60 cm shotcrete lining, would be used. Emphasis was
placed on developing a routine construction procedure, irre-
spective of the rock conditions encountered at the face. A
detailed discussion on these problems and on methods used
to overcome them has been published by Hoek and
Guevara (2009).

A total of eight contracts were required to complete the
driving of the tunnel. These are briefly described as follows:

First Contract (1976 to 1977). Two 4.8 m diameter open
face Robbins hard rock Tunnel Boring Machines (TBMs)
were mobilised for excavation from the Intake (Entrada)
Portal and the Outlet (Salida) Portal. These machines were
selected on the assumption that most of the rock that
would be encountered would be of reasonable quality and
strength, similar to that seen in the silicified phyllites at the
dam site. In 1973 a consultant’s report contained the fol-
lowing statement "I imagine that much of the rock along
the tunnel alignment will be fairly good phyllite, similar to
that seen in the river channel at the dam site. In fact, pos-
sibly except for the Bocono Fault and some of the smaller
ones, this could probably be essentially an unlined tunnel".
An inclined access adit, with a portal located about 7.6 km
from the Outlet Portal, was mined by conventional drill and
blast methods. The purpose of this adit was to provide early
access to the Bocono Fault so that this could be mined
manually before the TBM arrived. In later years this in-
cluded adit was utilised for ventilation.

Second Contract (1977 to 1979). The first and second con-
tracts were operated by the same contractor and resulted
in the Intake drive being advanced to a total of 1,700 m
and the Outlet drive to a total of 1,850 m. In 1979 it be-
came evident that the occurrence of the graphitic phyllite in
the tunnel route was a serious problem. According to Dr
Siegmund Babendererde (2002), the site manager for the
TBM contract, the machine operated very well but signifi-
cant convergence and floor heave started 50 to 100 m be-
hind the TBM. The ground support system, designed for
better rock conditions than those encountered, could not
cope with the squeezing conditions. After the Intake drive
TBM had advanced 1,700 m and was operating at a depth
of 425 m below surface, the work was suspended during
technical and contractual discussions. The TBM in the Outlet
drive was removed from the tunnel at this time but the
Inlet drive TBM was left in place and it was eventually
trapped in the squeezing rock. It was excavated in 1987
during the fourth contract. It is interesting that the inclined
adit was advanced a total distance of 1,200 m during the
second contract and that, in order to deal with squeezing
conditions, vyielding support was used (Babendererde,
2002). Unfortunately, this European technique for dealing
with squeezing conditions was not used in the main drives
until the fifth contract (1991 to 1997).

Third Contract (1981 to 1984) and Fourth Contract (1984 to
1988). The same contractor used drill and blast excavation




in the Outlet drive and the inclined adit. The Intake drive,
blocked by the TBM, was not worked on during the third
contract and the TBM was removed in 1987 during the
fourth contract.

Fifth Contract (1991 to 1997), awarded to a new contrac-
tor, utilised conventional drill and blast in the Outlet drive
and a roadheader in the Intake drive. This roadheader op-
erated with mixed results and it was eventually abandoned.
The contractual period expired and the project was re-bid.

The Sixth Contract (1997 to 2002), Seventh Contract (2002
to 2005) and Eighth Contract (2005 to 2008) were all car-
ried out by the same Venezuelan contractor using conven-
tional drill and blast methods. The final break-through oc-
curred on 27 July 2008.

A ninth contract for the repair and final lining of some sec-
tions of the tunnel is currently in progress.

2.2 Lessons learned

Many important lessons related to the theme of this sympo-
sium were learned during the Yacambu-Quibor project.
Probably the most important of these was that, in spite of
complexity of the tectonic environment in which the project
is located, shown in Figure 1, there was no reliable Geologi-
cal model and that no serious effort was made to define the
geotechnical characteristics of the rock types encountered
along the tunnel. Surface mapping had revealed the pres-
ence of two major faults, one of which was encountered in
the tunnel. One vertical borehole from surface was at-
tempted at close to the maximum depth of the tunnel but
this was abandoned at about 300 m depths due to drilling
problems.

Yacamb-Quibor Project area
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Figure 1 Tectonic plates in the north-western region of
South America and Panama. The Yacambu-Quibor project is
located in the circled area in the upper right of the figure.
After Trekamp et al (2002) with additions by Diederichs
(2008).

The graphitic phyllite encountered for significant lengths of
the tunnel had been severely sheared by tectonic activity
and its strength was very low. The resulting deformation of
the tunnel overwhelmed the support, designed for much
lower deformations. Even when the presence and behaviour
of this graphitic phyllite had become obvious during the
first and second contracts, the warning signs had not been
heeded and tunnelling continued with horseshoe shaped
tunnels using inadequate steel sets and shotcrete linings
(Figure 2). The basic principles of tunnel support in squeez-
ing ground were not understood by the designers until the
fifth contract, in spite of the fact that these principles had
been applied during the driving of the inclined adit in the
second contract as described above. The use of a circular
tunnel profile with yielding steel sets and a full shotcrete
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lining (Figure 3) was only fully implemented during the final
three contracts (Hoek ad Guevara, 2009).

Figure 2 Re-mining and re-lining of a collapsed section of
horseshoe shaped tunnel supported by steel sets and a thin
shotcrete shell.

The original five contracts were all traditional fixed price
contracts with disputes resolved by Disputed Review Boards
or by litigation. The final three contracts were based on an
agreed fixed price per metre of tunnel mined. With almost
20 years of tunnelling experience, the actual cost of mining
the tunnel was well known and this was used as a basis for
contract negotiations.

Figure 3 A circular tunnel over-excavated to 5.2 m diameter
and supported by steel sets fitted with two sliding joints
which allowed 60 cm of movement resulting in a final di-

ameter of 5.0 m. The sets are embedded in 20 cm of shot-
crete except for 1 m wide windows over the sliding joints.

These windows were filled 15 m behind the face, when the

sliding joints had generally closed, and an additional 40 cm

of shotcrete was added. The sheared nature of the graphitic
phyllite is evident in the face.

3 THE OLMOS TRANSANDINO TUNNEL IN PERU
3.1 Project background

The Olmos Transandino Tunnel is part of a multi-phase hy-
droelectric and irrigation project currently being developed
by The Regional Government of Lambayeque, Peru. The
project consists of a recently constructed dam on the Huan-
cabamba River and a 19.3 km long water diversion tunnel
that will convey water from the east side of the Andes to
the west, providing irrigation for towns on the Peruvian




Pacific coast. Future phases will include increasing the
height of the dam and the construction of a hydroelectric
dam downstream of the tunnel outlet.

The original proposal for the project dates back to 1924 but
feasibility studies were only conducted in the 1960s. Tunnel
excavation commenced in the late 1970s but work was
halted in the 1980s due to a lack of funding. Construction
of the dam and excavation of the remaining 13.9 km of
tunnel was opened to international public bidding in the
early 2000s. In July 2004 an agreement was signed with
Concesionaria Trasvase Olmos with the contractor Ode-
brecht Peru, Engineering and Construction, responsible for
driving the tunnel by means of a TBM.

This concession is in the form of a 20 year Design, Build,
Own, Operate and Transfer contract. This arrangement
gives the contractor a very high incentive for constructing
the tunnel as quickly and efficiently as possible while, at the
same time, ensuring that it can be operated safely and
economically for a long period of time.

3.2 Project details

Excavation of the tunnel commenced in March 2007 and it
was completed on 20 December, 2011. A 5.3 m Robbins
Main Beam TBM was used for the 13.9 km drive under a
rock cover reaching approximately 2000 m (Roby et al,
2009).

The main geological units include metamorphic basement
rocks (schists) of Paleozoic age, flows of extrusive rock
including andesites and dacites of Jurassic, Tertiary and
Paleocene age, and intrusive rocks including granodiorite
and volcanic flow rocks (tuffs) of Cretaceous and Paleocene
age. The original interpretation of the geology specific to
the tunnel alignment was based upon detailed mapping of
the topography directly above the tunnel and upon two
exploratory boreholes. This interpretation, published in
1982, was made by Russian engineers who were responsi-
ble for the first contract. The geological cross-section was
re-interpreted by Concesionaria Trasvase Olmos who also
constructed an as-built geological cross-section. The geo-
logic units encountered are those which were predicted by
the Russian geologists although the actual distribution of
the rock units varied from those predicted.

Spalling and rockbursting have been an issue throughout
the driving of the tunnel with more than 10,000 events
being quoted in some publications. Care has to be taken to
differentiate between these phenomena. Spalling or pop-
ping is a relatively local brittle failure of the excavation
boundaries which is sometimes accompanied by snapping
or popping sounds with a relatively minor energy release.
Rockbursts result in "damage to an excavation that occurs
in a sudden or violent manner and is associated with a
seismic event” (Kaiser et al., 1995 and Kaiser and Tannant,
1999).

Both spalling and rockbursting are induced by high in situ
stresses. The location of spalling in the roof, as was com-
mon in Olmos, indicates that the horizontal stresses are
higher than the vertical stresses. Bursting of the face,
which was one of the more serious types of failure in Ol-
mos, occurs when the horizontal stress parallel to the tun-
nel axis is higher than the vertical stress. Reliable meas-
urement of all the in situ stresses at depths in excess of
1000 m is not practical and hence it is not possible to pre-
dict the location and magnitude of rockburst events. How-
ever, in the case of Olmos, it was found that transitions
from rhyolite, latite and granodiorite into dacite were
marked by severe bursting. The dacites contain persistent
sub-vertical structures that interact with the accumulation
of stress-induced fractures to guide the fracturing process
outwards creating large volumes of damaged rock that can

then fail instantaneously along the structures creating rock-
bursts with extensive overbreak.

Until December 2008 the tunnel suffered from ongoing
spalling and popping but this was not a serious impediment
to progress and an advance rate of 12.6 m per day was
maintained with over 8.4 km of tunnel being completed in
22 months. On 22 December 2008 the tunnel encountered
serious rockbursting in dacites and the advance rate
dropped to 2.7 m per day. Several serious rockbursts oc-
curred and the largest of these, on 29 April 2010, resulted
in significant damage to the TBM which was not able to
restart operations until 8 August, 2010.

In May 2011 a transition from dacite into basement schist
occurred and the rockburst problem was reduced. Advance
rates picked up again and a completion date for the tunnel
was projected for November 2011. However, Consortium
Trasvase Olmos suspended work in June, claiming it had
suffered a loss of revenue of US $70 million as a result of
delays arising from the rockburst problems about which
they had not been adequately informed. Work resumed in
October and the tunnel broke through on 20 December
2011 (Vigo, M. 2011).

3.3 Lessons learned

The high stress problems in the strong brittle rock mass
through which the Olmos tunnel was driven were responsi-
ble for spalling and rockbursts which resulted in significant
delays in completion of the tunnel. Reasonable geological
predictions were available and the maximum cover of 2000
m suggested that stress induced failure could be a problem
in driving this tunnel. However, the magnitude of the rock-
bursts and the overbreak that occurred could not be pre-
dicted and this presented a major challenge in excavating
this tunnel and will continue to present similar challenges in
driving future tunnels in hard rock at these depths.

The World Stress Map (Heidbach, 2008) of the project area,
reproduced in Figure 4, shows that the major horizontal
stress is generally parallel to the trans Andean Olmos tun-
nel axis and this is confirmed by the experience of rock-
bursting ahead of the TBM face. However, the World Stress
Map gives only stress directions and the magnitudes are
very difficult to establish at these depths.
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Figure 4 World Stress Map detail of the Olmos project area
in Peru.

Direct in situ stress measurements from surface are typi-
cally limited to a depth of less than 100 m. Measurements
have been carried out successfully to depths of 500 m but,
due to the complexity of manipulating equipment at that
depth, the success rate is very low. Hydraulic fracture tech-
niques for stress measurement only give reliable measure-
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ments of the minimum principal stress and, where this is
vertical as in the case of the Olmos tunnel, these tech-
niques do not help. Consequently, at this time, horizontal in
situ stresses in the rock surrounding very deep tunnels
cannot be measured directly during site investigations and
this makes it very difficult to predict spalling and rockburst-
ing accurately and to plan for dealing with these problems
when encountered.

In planning the excavation and support of the 13.9 km of
TBM driven tunnel the contractor chose a robust and pow-
erful open face hard rock TBM. The machine was fitted with
a short shield in order to minimise the danger of the ma-
chine being trapped by surrounding debris in the event of a
rockfall, spall or burst. The support system, illustrated in
Figure 5, consists of a precast concrete invert, with a drain-
age channel and rail mounts included, and continuous steel
sets spaced at 1 m placed in spaces in this invert.

Figure 5 Precast concrete invert sections and steel sets
used to support the Olmos tunnel.

The advantage of this support system is that the tunnel
invert water is controlled and the inset rail mounts allow
accurate alignment of the rails which, in turn, translates
into reliable high speed train movements which are critical
in maintaining delivery of materials and equipment and in
removal of muck from the tunnel. These are important
practical considerations since time lost in drainage and in
derailments or slow travel can have a major cumulative
impact on the construction schedule.

The steel sets, while not sufficiently robust to withstand
major loads from a rockburst or rockfall, provide a safe
canopy under which the miners can operate. Wire mesh or
rebar mats placed over the top half of the sets prevent
small pieces of rock falling on the miners. In the event of a
damaging burst or fall the sets can be severely deformed
but they still provide some protection and are relatively
simple to replace once the area has been stabilised. The
one benefit of rockbursts is that once the energy has been
released the rock tends to stabilise and further events in
the same location are unlikely. Hence, by allowing the
ground to settle for approximately 30 minutes after a burst,
the area can be re-entered safely. The steel sets are fully
embedded in high quality robot applied shotcrete immedi-
ately behind the trailing gear of the TBM and this results in
a completed tunnel as shown in Figure 6.

This system of precast concrete inverts, regular steel set
installation and shotcrete application as an off-line activity
behind the TBM trailing gear is a highly efficient process in
which each miner knows exactly what to do and the overall
schedule can be tightly controlled as in a factory production
line operation. Of course, when a serious rockburst or rock-
fall occurs, the advance of the face stops but the facilities
to drain the tunnel and to move the equipment required for
repair to the face remain fully operational, allowing the time
required for the repair to be minimised.

Figure 6 Fully shotcreted tunnel behind the TBM trailing
gear.

The design-build-own-operate type of contract used in the
construction of the Olmos tunnel creates a very high incen-
tive for the contractor to work quickly and efficiently and to
produce a high quality end product which will operate safely
and efficiently during the concession period and beyond. As
was the case in Olmos, this type of contract does not guar-
antee that there will be no disputes or claims but these are
generally limited to very specific issues which may be sim-
pler to resolve than in conventional fixed price contracts.

Finally, it is worth exploring whether the Geological Data
Report and the Geotechnical Baseline Report concept, which
has been widely adopted in North America and is gaining
acceptance in other countries, would have helped in the
case of the Olmos tunnel? The Geological Data Report,
which is a compilation of all of the results of the site inves-
tigation process, has been in use for many years. However,
this report is generally restricted to factual information and
it does not include very much interpretation. The contractor
is left to assess the factual information and draw conclu-
sions on the probable groundwater and rock mass behav-
iour; tasks that may be very difficult to accommodate dur-
ing the bidding process.

The Geotechnical Baseline Report (URTC, 1997, 2007)
takes this process one step further. It is an interpretative
report in which all the factual data collected during the site
investigation stages are analysed in terms of potential
groundwater and rock mass behaviour and other issues that
could cause problems during construction. These interpreta-
tions and recommended solutions are presented in the re-
port and form a behavioural baseline which can be used in
setting contractual limits. The contractor cannot make
claims for ground behaviour which falls at or above the
baseline while the owner has to accept responsibility for
problems resulting from rock mass behaviour which is
worse than that predicted in the baseline report.

Even if all the questions cannot be fully resolved, the
preparation of the Geotechnical Baseline Report forces the
geologists, geotechnical engineers and design engineers to
consider the questions that they are required to address
very carefully. Has a reliable geological model been pre-
pared? Has the pre-construction groundwater distribution
been studied and the rock mass permeability investigated
so that predictions of groundwater movement during con-
struction can be made? Have sufficient high quality dia-
mond drill cores been recovered, logged and tested in the
laboratory? Have the in situ stresses been measured or, if
not, has an attempt been made to assess these stresses
from measured stresses on nearby projects or from geo-
logical reasoning?
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In the case of the Olmos project and similar deep tunnels,
the problem of determining the in situ stresses is a difficult
one to resolve. There are several examples of tunnels
where high (and sometimes low) in situ stresses have
caused significant construction problems. In most cases,
the in situ stresses had not been accurately predicted nor
the danger of spalling or rockbursts fully assessed before
the start of construction. As discussed earlier, reliable direct
measurement of in situ stresses is a complex problem in
high cover situations with no intermediate access to the
deepest sections of the tunnel alignment. It is anticipated
that this will remain a technical problem for years to come.
It is hoped that the presentation of case histories such as
that of the Olmos tunnel will alert owners, contract manag-
ers and insurance companies to these problems but also
show that they can be overcome by logical contractual pro-
cedures.

4 REDUCING GEOLOGICAL RISK IN TBM TUNNELLING
4.1 Background

The geological conditions and the stability of the rock mass
in which a tunnel or cavern is to be excavated are probably
the greatest sources of risk in a project involving under-
ground construction. In the absence of a reliable geological
model the project can go seriously wrong. Even when a
good geological model is available, the interpretations of
the rock mass characteristics and of the behaviour of the
excavations are not trivial tasks and construction problems
cannot be avoided completely, irrespective of the type of
contract adopted.

Given this situation it is appropriate to ask whether there is
anything else that can be done to alleviate the risk, particu-
larly for long, deep tunnels which will become more com-
mon as the demands for more transportation routes, water
diversion projects, hydropower developments continue to
grow. Fortunately, there is a viable option that involves
making the tunnelling less sensitive to geological and geo-
technical uncertainty by adopting a tunnel lining strategy
that is as independent as possible from the geological con-
ditions.

One example of this approach has already been discussed
in the case history of the Olmos tunnel in Peru. While it had
been anticipated that there would be problems due to over-
stressing of the rock mass surrounding the tunnel, the
magnitude and frequency of the spalling and rockbursts
could not be estimated with any degree of reliability. It was
therefore decided to utilise a support system that could be
installed routinely throughout the tunnel, irrespective of the
conditions encountered. This support system, using precast
concrete invert segments, steel sets and full embedment in
shotcrete, was designed to cope with typical overstressing
problems and it was set up to maximise production in the
tunnel. Unusually heavy rockbursts overwhelmed this sup-
port system from time to time but the resulting problems
proved possible to repair and the tunnel was completed
successfully, albeit with significant delays.

There are several other examples where this approach has
been applied deliberately and where very good results were
obtained in a wide variety of geological conditions. One of
these projects is discussed in the following section.

4.2 Yellow River Diversion Project in Shanxi Province, China

The Yellow River diversion project includes more than 300
km of tunnels and conduits, treatment plants and pumping
stations. It is designed to divert water from the Yellow
River to meet the critical water supply needs of the Shanxi
provincial capital of Tai Yuan and, in the future, the city of
Da Tong. The project component dealt with here covers
four 4.9 m diameter TBM driven tunnels with a total length
of 88.7 km (Wallis, 2009, Koli¢ et al, 2009, Lampiano et al,

2001).

The project is located in the Gobi desert in the dry north-
west corner of China. A summary of the topography and
predominant rock types as well as the performance of the 4
TBMs is presented in Figure 7. It can be seen that the main
rock types encountered by Tunnels 4, 5 and 6 are lime-
stones and dolomites with frequent karst features and
bands of soft plastic clay. Tunnel 7 encountered coal meas-
ure rocks with gas as well as Triassic sandstone and mud-
stone. Water inflow was limited in Tunnels 4, 5 and 6 but
was abundant in Tunnel 7.
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Figure 7 Topography, geology and tunnel performance for
Tunnels 4, 5, 6 and 7 of the Yellow River Diversion Project
in China. (After Babendererde, 2007)

Starting in 1989/1999, four double shield TBMs were de-
ployed to excavate these tunnels. Two new Robbins ma-
chines, one refurbished Robbins machine and one new
NFM-Boretec machine were used. All the TBMs were fitted
with back-loading 17 inch (432 mm) disk cutters and the
new machines were all equipped with variable speed elec-
tric motors. The used Robbins TBM was fitted with two-
speed electric motors with gear reducers and hydraulic
clutches. All the machines were operated on three 8 hour
shifts per 24 hours for 6 days per week.

The outstanding performance of these four TBMs is due
largely to the use of precast concrete Honeycomb seg-
ments, illustrated in Figures 8 and 9. These segments are
installed within the tail shield of the TBM with two opposing
segments being installed while thrust to move the machine
forward is reacted by the other two segments. Pea gravel is
pumped into the gap between the tunnel walls and the tail
shield, immediately behind the machine. About 60 m be-
hind the machine this pea gravel is grouted to complete the
lining installation.

Having the rails fixed accurately to the precast invert al-
lowed train speeds of 20 km/hour to be maintained to en-
sure timely delivery of segments and supplies to the face
and the efficient removal of muck from the tunnel. These
are critical factors in maintaining a tightly controlled sched-
ule in this type of tunnelling operation.
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Figure 8 Assembly of Honeycomb pre-cast concrete seg-
mental lining showing the interlocking of the segments. The
rail mounts and drainage channel are cast into the invert
segment. Photograph provided by Dr Siegmund
Babendererde.

Figure 9 Segments with rubber sealing gaskets to allow
grouting of the space between the bored tunnel walls and
the lining and also to prevent loss of water from the operat-
ing tunnel.

4.3 Lessons learned

The example of the Yellow River diversion project in China
and a very similar outcome in driving a 12.2 km long 4.88
m diameter tunnel for the Guadiaro-Majaceite water project
in Spain (Castello et al, 1999) demonstrates the utilisation
of double shield TBMs with simultaneous installation of pre-
cast concrete liners within the tail shield of the machines.
The ability to maintain a continuous supply of concrete seg-
ments and equipment and to remove the muck from the
tunnel by means of trains running on accurately aligned rail
set on the invert segment was a critical factor in achieving
the very high excavation rates.

More importantly, the utilization of this system meant that
the tunnel drives were effectively independent of the geo-
logical conditions through which the tunnels were exca-
vated. There was no need for endless discussions at the
tunnel face about the class of the ground, the type of sup-
port to be installed, whether rockbolts should be used and
how long they should be. The segments were designed to
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deal with all of the support issues and to provide a water-
tight one pass lining.

Of course there were problems and delays in all of these
tunnels. Cutting heads were replaced, gearboxes repaired,
TBMs trapped in squeezing ground had to be freed and
some soft ground sections had to be excavated by hand.
However, the delays caused by these problems were of
minor significance in terms of the overall project schedule.

It is not suggested that this approach is universally applica-
ble to tunnelling. However, these examples do demonstrate
that “thinking outside the box” can sometimes reduce the
number of impediments encountered in tunnel driving and,
in particular, isolate the tunnel driving process from some
of the geological and geotechnical uncertainties or changed
ground conditions that can cause so many problems.

5 NATHPA-JHAKRI HYDROELECTRIC PROJECT IN IN-
DIA

5.1 Project background

The Nathpa-Jhakri hydroelectric project is located in the
Himalayan foothills in the state of Himachal Pradesh in In-
dia and it consists of the following components:

e 40 m high concrete gravity dam across the Satluj river

e 4 x 525 m long x 27.5 m high x 16.3 m wide desilting
chambers,

e 27.4 km long 10 m diameter headrace tunnel,
e 301 m deep 21.6 m diameter surge shaft,

e 222 m long, 20 m span x 49 m high underground power-
house,

e 196 m long x 18 m span x 27.5 m high underground
transformer hall and

e 983 m long 10 m diameter tailrace tunnel.

Construction commenced in 1993 with commissioning in
May 2004. The project operates at a head of 428 m and
produces 1500 MW of power. A comprehensive description
of the project by the Geological Survey of India entitled
“Nathpa-Jhakri hydroelectric project, Himachal Pradesh,
India” can be found at
http://en.wikipedia.org/wiki/Nathpa Jhakri Dam.

The Geological Survey of India was responsible for the geo-
logical site investigations which included 24 boreholes
(2575 m of core) and 7 exploratory adits. Excellent geologi-
cal maps were produced and the conditions encountered
during construction were generally in accordance with these
maps.

A traditional fixed-price contract was used in accordance
with the owner’s normal procedure. International bids were
invited and three separate contracts were awarded for the
dam and upstream works, the headrace tunnel and the
surge shaft and the underground caverns and tailrace tun-
nel.

A complete discussion on this project exceeds the scope of
this paper and the following presentation is limited to the
excavation of the headrace tunnel through the Daj Khad
fault zone.

5.2 Daj Khad fault zone
The 400 m wide Daj Khad fault zone had been accurately
predicted in the geological model but the characteristics of

the rock mass were not well defined and it was anticipated
that conventional steel set support would be sufficient for
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the excavation of this zone. Figure 10 shows significant
deformation in the saturated and heavily sheared gouge
encountered in the top heading of the tunnel. The contrac-
tor was unable to stabilize the fault zone using steel set
support and other methods available to him.

Figure 10 Squeezing of the headrace tunnel top heading in
the Daj Khad fault zone.

After lengthy discussions between the designers, the con-
tractor and the project owner’s Panel of Experts, it was de-
cided to bring in the Italian consulting company Geodata to
assist. They recommended stabilization of the tunnel face
by means of drainage and the use of 12 m long grouted
pipe forepoles as illustrated in Figures 11 and 12. This
method has been used successfully in the past (Carrieri et
al, 1991) and, although very expensive, it was considered
to be the most appropriate approach for this situation. The
zone was excavated successfully with the contractor being
paid on a time and materials basis for his work.

Additional reckbolis -

Cast in place
concrete invert
Grouted fibreglass
dowels in face

Figure 11 Advancing a tunnel under a forepole umbrella.
Note that not all of these components were used in the
Nathpa Jhakri project.

Figure 12 Excavating through the Daj Khad fault zone using
forepoles.

5.3 Lessons learned

The Nathpa-Jhakri hydroelectric project is a very large and
complex project which was successfully completed using
site investigation, design and construction methods which
are typical of those used by large state-owned hydroelectric
power corporations. An issue that required outside help was
the stabilisation of the headrace tunnel through the Daj
Khad fault as described above. This was handled as a spe-
cial item in the contract and paid for on a time and materi-
als basis.

Within the three contracts for the complete project there
were problems and delays of the type that can be antici-
pated in large complex underground projects of this kind.
These were resolved with the aid of a Disputes Review
Board that met regularly. Where an unanticipated problem
is encountered and this problem has a relatively minor im-
pact on the cost and schedule of the entire project, as in
the case of the excavation of the Daj Khad fault, dealing
with this problem by means of a change order or a small
sub-contract is probably the simplest and most efficient
solution. When the unanticipated problems cannot be re-
solved with the tools available, as for the Yacambu-Quibor
case discussed earlier, it may be more effective to termi-
nate the contract as soon as possible and to reassess the
entire project before proceeding. Of course, changing con-
tracts mid-way is never a simple process and all the impli-
cations of this course of action have to be considered very
carefully before taking this route.

In many countries the state-owned organisations, of the
type responsible for the Nathpa-Jhakri project, have been
largely disbanded. Some of these organisations have been
privatised while others have been broken up and the com-
ponents privatised. It is not unusual to find a small group of
administrative staff managing a variety of consultants and
contractors who are responsible for most of the tasks origi-
nally performed by the organisations themselves. While
there is nothing fundamentally wrong with this new model,
the lack of a of a pool of experienced people, who have
worked together for many years, can give rise to technical
and contractual problems that will be more difficult to re-
solve and which may require different types of contractual
arrangements.

6 MINGTAN PUMPED STORAGE PROJECT IN TAIWAN
6.1 Project background

The Mingtan Pumped Storage Project in Taiwan has an in-
stalled capacity of 1600 MW with six reversible pump-
turbines housed in an underground cavern 300 m below the
ground surface. The upper reservoir is the existing Sun
Moon Lake which provides a maximum static head of 403
m.

The underground powerhouse complex consists of two cav-
erns. The main powerhouse cavern is horseshoe shaped
with a span of 22 m and a height of 46 m. The transformer
cavern is located 45 m downstream of the powerhouse cav-
ern and is also horseshoe shaped with a span of 12 m and a
height of 17 m. These caverns are located in a predomi-
nantly sandstone formation, dipping at 35 degrees, with
relatively weak siltstone layers up to 2 m thick. Most of the
bedding planes and contacts between rock types are
sheared as a result of previous tectonic movements.
(Cheng and Lui, 1990, Liu and Hsieh, 1991). A detailed
description of the geotechnical aspects of the project will be
found in Hoek (2007).

6.2 Improving the rock mass above the underground cav-
erns

While the overall contract for the project was a typical unit
price contract, an unusual feature was that there was a
relative large preliminary contract during which extensive
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site investigation and construction were carried out. This
included site investigation and in situ tests in existing ex-
ploration/drainage adits, 10 m above the powerhouse and
transformer caverns, as well as the construction of many of
the access roads, the laydown areas and the contractor’s
camp site. This preliminary contract also provided the op-
portunity for significant rock improvement works to be car-
ried out in the rock above the powerhouse and transformer
caverns, so that main contractor could work efficiently in
“good rock” conditions.

Detailed mapping during site investigation had defined a
significant number of dipping fault structures crossing both
the powerhouse and the transformer caverns. An isometric
view of a typical fault plane is reproduced in Figure 13. The
influence of these faults on the stability of the cavern was
of major concern. It was decided that pre-treatment of the
cavern roof was necessary in order to ensure that the main
contract could proceed without severe problems due to roof
instability. This pre-treatment consisted of removal and
replacement of the clay seams in the faults to the maxi-
mum extent possible, followed by reinforcement of the rock
mass in the roof by means of grouted cables.

Figure 13 Isometric view of underground power and trans-
former caverns showing a typical fault plane crossing the
caverns.

The treatment of the faults involved high pressure washing
of the clay seams and backfilling the voids with non-shrink-
ing concrete. This technique was developed for the treat-
ment of similar faults in the foundation of the Feitsui arch
dam near Taipei (Cheng, 1987). Figure 14 shows the ar-
rangement of longitudinal working galleries and cross-cuts
used to access the clay seams. It was found that the clay
washing and replacement could be carried out to a depth of
about 4 m. The thickest and weakest fault was excavated
manually and backfilled to a similar depth.

~ Clay replaced by cement
mortar after washing out

Clay washing
in progress
Excavation line

Fault plane under

Extent of freatment

treatment

Longitudinal working gallery

Figure 14 Washing and replacement of clay seams in the

faults encountered in the roof and upper sidewalls of the
Mingtan power cavern.

Once the clay seam treatment process had been completed
the rock mass above the caverns was reinforced by means
of 50 tonne capacity cables as shown in Figure 15. These
cables were installed downwards from the central explora-
tion/drainage adits and upwards from the two longitudinal
working galleries. Since these cables were installed before
any excavation had taken place in the caverns they were
untensioned except for a few tons of straightening load.
Deformation of the rock mass during excavation of the cav-
erns resulted in tensioning of the cables. The fully exca-
vated powerhouse cavern roof is illustrated in Figure 16.
The sequence of excavation and reinforcement of the pow-
erhouse cavern is illustrated in Figure 17.

Pre-reinforcing cable anchors
consisting of 15.2 mm diameter

Exploration/drainage adit ., pre-stressing strands

3 cables at
1 m spacing

/ I--s,a'r | | \ Longitudinal gallery
y U 20 1
7 x 2 cables at 2 m spacing

excavation line ~
|

Figure 15 Pre-reinforcement of the power cavern roof by
means of grouted untensioned cables placed from the longi-
tudinal working galleries and from an existing exploration
and drainage gallery 10 m above the cavern roof.

Figure 16 Excavated Mingtan powerhouse arch showing
some of the reinforcing cables before they were trimmed
and shotcrete applied.

Note that a 22 m span powerhouse cavern cannot be sup-
ported by means of steel sets or thin shotcrete linings since
these do not have sufficient capacity to resist rock move-
ments. In the past the arches of many underground power-
houses have been supported by reinforced concrete arches
but, in deformable sedimentary rock such as that in which
the Mingtan cavern was excavated, these arches are too
stiff and can fail as a result of the lateral pinching action
which occurs as the cavern walls converge during excava-
tion of the lower benches. Reinforcement by means of ca-
bles improves the overall strength of the rock mass and
results in @ much more flexible system which can accom-
modate the progressive convergence of large caverns dur-
ing excavation.

Cables, such as those used in the rock mass above the
Mingtan cavern arches, can only be left untensioned if they
are installed before excavation of the cavern. Once excava-
tion of the cavern commences, the cables in the lower por-
tion of the arch and in the sidewalls must be tensioned to a
load calculated on the basis of the amount of deformation
to which each cable will be subjected
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Installation of double corrosion
protected cables from explora-
tion/drainage gallery located 10 m
above centre of roof arch and
from two longitudinal working
galleries. The 50 tonne capacity
cables were installed ona 2 m x 2
m grid pattern and a small
straightening load of 5 tonnes was
applied before grouting.

(= ——--

Dashed line shows cavern profile
before excavation

- am am wm ww e e

Excavation of cavern roof from a
centre heading with slashing of
the sides and the application of
the first 50 mm of steel fibre rein-
forced micro-silica shotcrete. End
fixings and faceplates were added
to projecting ends of the cables
which were tensioned to 20% of
ultimate capacity to ensure posi-
tive anchorage. Where required, 5
m long 25 mm mechanically an-
chored, tensioned and grouted
rockbolts were installed at the
centres of the 2 m x 2 m grid of
reinforcing cables.

&

]
I

-
| P ——

Excavation of the cavern by 2.5 m
vertical benches. Double corrosion
protected 112 tonne capacity ca-
bles, inclined downwards at 15° to
cross dipping bedding planes,
were installed ona 3 m x 3 m grid
in the sidewalls. Before grouting
these were tensioned to 38 to
45% of yield strength, depending
upon their location relative to the
bench. Intermediate 6 m long 25
mm diameter tensioned and
grouted rockbolts were installed at
the centres of the pattern of rein-
forcing cables. Final shotcreting of
the roof was carried out at an
early stage of benching.

b,

Complete excavation of the cav-
ern with 150 mm total thickness
of steel fibre reinforced micro-
silica shotcrete on the roof and
upper sidewalls and 50 mm thick-
ness on the lower sidewalls. Ac-
cess to the roof for inspection and
minor remedial work was provided
by a temporary construction
crane.

.

Figure 17 Sequence of excavation and reinforcement of the
powerhouse cavern.

The shotcrete used as a final internal lining is designed to
support the rock pieces that can become detached between
the cable faceplates, typically installed on a 2 m x 2 m grid
pattern. Wire mesh or steel fibre reinforcement is generally
used to improve the tensile capacity of these shotcrete lay-
ers. The support provided by the thin layer of shotcrete,

typically about 150 mm thick, is ignored in calculating the
required capacity of the reinforcing cables.

6.3 Lessons learned

The identification and treatment of the vulnerable rock
masses above the powerhouse and transformer caverns
during a preliminary contract meant that a conventional
fixed price contract could be applied with confidence to the
main contract and that it worked successfully. This option is
not always available in underground construction, particu-
larly in long, deep tunnels where it is difficult to gather suf-
ficient information before construction and where the op-
portunity to implement such measures during construction
is very rare. However, in the construction of underground
caverns it is worth examining this type of option since the
simplification of the main contract has significant cost and
schedule advantages.

In accordance with underground cavern design procedures,
no allowance was made for earthquake loading in the de-
sign of the Mingtan underground complex. Hence the load-
ing imposed by the 7.6 magnitude Chi-Chi earthquake of 21
September 1999, with its epicentre at a depth of 7 km
about 15 km from the Mingtan site, represented a good test
of the validity of this design approach.

Charlwood el al (2000) report that thousands of buildings
were damaged, 2,200 people were killed and more than
8,000 were injured in the area surrounding the epicentre.
The concrete gravity dam on the Mingtan project was un-
damaged but, at a penstock river crossing, some compo-
nents of expansion couplings in the penstocks were de-
formed due to longitudinal movements. These couplings did
not fail, the deformed components were replaced and the
penstocks quickly returned to service. The project was in
operation at the time of the earthquake and the under-
ground excavations were undamaged, although there was a
loss of power and lighting underground. Several people
were working in the plant at the time and apparently felt
only minor shaking. These observations confirm that deep
underground excavations are much less vulnerable to seis-
mic ground motions than those at surface.

7 CONCLUSIONS

The examples presented demonstrate that the increasing
demand for long, deep tunnels creates new problems for
the construction industry. Because of limited access, it is
difficult to apply traditional site investigation techniques so
that, in many cases, the amount of information available is
very limited and the preparation of detailed designs for
differing ground conditions occurring along the tunnels are
not practical. This means that engineers and contractors
have had to develop approaches that permit the tunnels to
be constructed in such a way that geological and geotechni-
cal variations do not play a dominant role in the process.

The Yellow River Diversion tunnels in China and the
Guadiaro-Majaceite tunnels in Spain are excellent examples
of the use of a tunnelling method, based on double-shield
TBMs with simultaneous installation of precast concrete
linings. This makes the process largely independent of the
geological conditions. To a lesser extent, the Olmos Tran-
sandino tunnel in Peru and the last stages of the Yacambu-
Quibor tunnel in Venezuela are also examples where single
support systems were installed routinely in order to permit
the tunnels to be advanced without the need for frequent
changes in methodology to deal with differing ground condi-
tions.

One of the most serious impediments to rapid and efficient
tunnel construction is the endless tinkering with tunnel
support in an attempt to optimize these designs to the
ground conditions encountered. This is also one of the main
sources of claims and disputes since it is very seldom that
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the various parties involved will agree on the definition of
the geological and geotechnical conditions and the methods
that should be used to stabilize the tunnel. In the cases
mentioned above, support systems designed to deal with
most of the conditions encountered were installed routinely
and the field engineers and geologists were not permitted
to interfere with this process. Their advice was only sought
when exceptional conditions occurred.

I am entirely in agreement with this process and I foresee
that, as TBMs continue to develop, the tendency to use
lining systems installed simultaneously with the advance of
the machine will become more and more common.

In direct contrast to these trends is the increasing sophisti-
cation of site investigation and design methods for large
underground caverns. These caverns are concentrated in a
limited volume of rock and it is justified to devote signify-
cant resources to the detailed definition of this rock volume.
Exploration adits and test galleries are general constructed
to allow detailed geological mapping, in situ stress meas-
urement and deformation modulus testing. Comprehensive
geological and geotechnical models are compiled, usually
well in advance of the start of construction. This means that
excavation sequences and support methods can be pre-
pared and, in some cases such as the Mingtan project in
Taiwan, work can be done during preliminary contracts to
make the tasks of the main contractor simpler and safer.

Again, I am in complete agreement with this approach and
I see no contradiction between this approach and the
hands-off approach for driving tunnels where it is difficult or
impractical to collect sufficient reliable information.

It would be nice to end this paper with a neat list of rec-
ommendations for different types of contract that have
been found to work well for differing ground conditions.
Unfortunately, having worked on a large number of projects
in every conceivable set of ground conditions, I am forced
to conclude that the compilation of such a list is not possi-
ble. The form of contract adopted on a particular project
depends, to a very large extent, on the limitations imposed
on the project management by the ultimate owner and by
the organisations providing funding for the project. Even
when these constraints and limitations do not exist, it is
very difficult to decide what type of contract is best suited
to a project. In fact, my experience suggests that the suc-
cess of an underground project has less to do with the type
of contract used than it does with both the owner and the
contractor having experienced and competent project man-
agers, geologists and engineers who are prepared to dis-
cuss technical issues in a logical and non-confrontational
way.
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NMEPINHWEIZ
NMPOZDOATQZ
YNOZTHPIXOEIZQN
AIAAKTOPIKQN
AIATPIBQN

AvaAuTikn, NMeipapgaTikn kai YnoAoyioTikn Aie-
pelvnon OnAiopévwyv Mpavav EévavTti STATIKAG
Kal ZEI0HIKAG POPTIONG

‘EAeva Kandyiavvn

ZTa nAaioia Tng AIBAkTOpIKNG AIaTPIBAG HEAETAONKE N OUp-
nePIPOPA ONAICHEVWV NPaveV PE anAf Kal oUveeTn YEWUE-
Tpia, &vavTl OTATIKAG Kal O€IoPIkAG @opTIonG. EidikoTepa,
npayuaTonoinénke avaAuTiKr, AEIPAPATIKR KAl UNOAOYICTIKA
dlepelivnon ONAIOPEVWV Npavwv, Kabwg kal oUykpion Twv
anoTeEAEOUATWV TwV HEBOdWYV, PE OTOXO va mpokUWEl pia
OAOKANPWHEVN €1KOVA TOOO YIA TIG UMO HEAETN KATAOKEUEG,
000 Kal yia TIG idIEg TIC HEBOJOUG Nou epapuoadnKav.

Kata Tnv avaAuTiki digpelivnon avanTtuxbnke véa avaAu-
TIK} AUOn, n onoia kAl evoOwHATWONKE 0 OAOKANPWHEVN
peBodoAoyia, nou dnuioupynRdNKe yia Tov oXediaoud Kai TNV
HEAETN evidimv OMAICHEVWV MPavwv KaBwg kal Npavav He
avaBabuouc, €vavTl oTaTIKOV Kdal CEIOHIKOV (POPTICEWV.
Baoel TnG avaAuTikig Auong kai Tng peBodoAoyiag nou ava-
nTUXONnKe, dnuioupyndnke Aoyiopikd, 5000 ypauuwv, Ot
yAwooa npoypappatiogou Embarcadero Delphi, pe otoxo
TNV OAOKANPWHEVN WEAETN TWV NPAVOV €vaVTI OTATIKOV Kal
ocIopIK®WV dpacewv. Ta anoTeAéopaTa TnG avaAuTikng Auong
kabwc¢ kal Tng pebodoAoyiag nou avanTuxdnke, ouykpidnkav
ME avTioTolxa anoTeAEONATA UMOAOYIOTIKOV HOVTEAWV MoU
dNuIoupyNBNKAV PE YEWTEXVIKA MPOypAPKaATa TOU EUMNOPIoU.

Reinforcement Length

1 Bench Width =
Hi1 F5——
T — T Step 1
| i Fi 1
]\ Y __T
- =
Hz2 Step 2
T Average = LL——
Hs Inclinaﬁgﬂfﬁ Step 3
Step 4
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{ 7
|

Zxnua 1. OnAiopévo npaveg Me avapabpoug (Kapogianni &
Sakellariou, 2008).

SUPNQWVA PE TNV VEA avaAuTikn AUon nou npoTaenke, £@-
apuoletal o «Mnxaviopdg Eninedng Aotoxiag» (Plane Failure
Mechanism) dU0 (popec. ApXIKd, NMPOKEINEVOU va £Eao@ali-
OTEl OTI N €PEAKUCTIKN aAVvTOXN Kal TO WNKOG TOU OnAIoUoU
€napkouv €vavTl TOMIKAG suoTadeiag yia Tov Kabe £va ava-
Babud EexwploTa Kal TNV CUVEXEIQ £vaAvTl OAIKNG EUCTABEI-
ac yia oAOkAnpo To npavég. Eival anapaitnto va spappo-
oToUV Kal ol U0 HOPPEC TOU PNXAVIOHOU, KaBwG 0 EAEYXOG
£vavTl TOMIKAC €uoTABelag divel KPIOIWOTEPA ANOTEAECUATA
yla TOUGC avwTEPOUG avaBabuoulc, evw 0 EAEYXOG EvavTl OAl-
KAG euoTABEIag €ival KPIOIMOTEPOG YIA TOUG KATWTEPOUC ava-
Babuoug.
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> 'EAeyxoc évavri Tonikfic EuoTa@siac (Local
Stability)

KaTtd Tov €Aeyxo £vavTl TOMIKAG €uoTabeiag, unoAoyileral
EexwpIoTa yia kabe avaBadbud i, n CUVOAIKN MocOTNTA TOU

onAiopoU o€ Kavovikonoinuévn pop®n: K, olugwva pe Thv
napakatw E&iowon:

K - 2G, tan(Q; — ¢, ) + 2k, G;
I 7/iHi2

H napanavw e€iowon AapBavel peyiorn Tiwn yia Ki/a (Q)=0,

onou G; unoAoyiletal and Tnv NapakaTw €icwon:
G =G, +G, +..G; +...+G;

Onou j o apiBuog TwvV avwTEPWV avaBabuwv nou ennped-
Jouv TOV OUYKEKPIMEVO TOMIKO WNXavioWo eucTtabeiag. Eni-
nA€ov Ba npénel va AapBaverai j<i,

onou G; €ival To Bapog Tou avapBaduol nou eEetaleTal yia
ToMIKA €uoTABEIa:

G — 0.5y;H{ sin(5; =)
" sinQ; sin 3,

Kal G To €3aPIko6 BAPOG TwWV avVWTEPWV avaBabuwv:

Gij=(2(|i—ﬂH—ﬂ172—,,,—ﬂ,j— Hi. - Hi, -
tanf_, tanf_,

Hj+1 Hi Hi
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omnv nepintwon nou i—1> j+1,evoyia i—1< j+1:
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> 'EAeyxoc évavri OAikri¢ EuoTtdOsiac (Global
Stability):

Mpokelpgévou va npoodiopioBei 0 KpioINoG PNXaviopog a-
oToxiag xpnoigonolsitTal n napakdtw eEicwon:

2(G,+G,+.. 4G tan(Q,-9,)+2k, (G, +G, +...+

G,)

n onoia AapPavel peyioTn TiPn yia 9Kg/d(Q)=0,

OMou Pg N HEON Ywvia TPIBNG Tou npavoug, kg n pEon ava-
MEVOMEVN €0aQIKn €NITAXUVON, N 0 ApIBuoG Twv avaBabumv
Tou npavoUlcg Kail Gy,...G, To Bapoc Twv avaBaduwv Pe TIG na-
pPaKkATW EKPPACTEIG:
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EnminAéov, n anooTtaon WeTa&U TnG enipAveiag aoToxiag Kai
TNG dwng Tou npavolcg €ival ion Pe:
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FAILURE MECHAMISM
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IXNAHa 2. AOYIGHIKO yIa avTIOEIoNIkO oxedlaopd BabpidwToU onAIoPEVOU Npavoug
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Sxnua 3. Mapadsiypa anaimroUPevng avToxng viaiou Kai
BabuidwToU onAIoPEVOU Npavoug yia d1apopeg TINEG Tou kh.
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H avaAuTikn) digpeuvnon npayuaronoinénke pe tnv ornpién
(unotpopia) Tou “Geosynthetic Institute” (GSI), IvoTi-
TOUTOU nou €dpevel oTic H.M.A., evdiapepouevo yia BEuara
FewouvBeTikwV, 0OTa nAaiola naykoouiac npoknpuénc-
diaywVviouoU rnou npayuaronoinénke yia tnv evioxuon véwv
EPEUVNTWY MoU eknovouv AidakTopikn AiaTpifn oe OEuara
YEWOUVOETIKWV. AUO unoTpopie¢ d060nkav naykoouiwg o€
VEOUGC £PEUVNTEC EKTOC H.IM.A. kai Tpei¢ evroc H.M.A. H &-
peuUva unooTnpixbnke yia 3 ouvexoueva xpovia (2008-
2011), ue EgxwpiaTh unoBoAn unown@IOTNTAG Kai Kpion avd
£10G.

AKOAOUBWG npayuaTtonoindnke neIpagATikn JiEpelvnon
OMouU Kdl KATaoKeudodnkav OUVOAIKG 16 povTéAa onAiopE-
VWV Npavwv, uno kAipaka 1:50 kar 1:100, Ta onoia kai To-
noBstnBnkav oTov JIAUETPOU 2.2 M YEWTEXVIKO (PUYOKEV-
TpIoTH ME TUMNavo Tou ETH Zurich. ZTa povTéAa evowpaT®-
Onkav Pe smiTuxia aloBNTAPEG ONTIKWV IVOV Yia Np®Tn (po-
pa, el0ayovTag dia véa peTpnTIkn d1dTa&n yia Tnv kartaypa-
Pr TPONWV O YEWTEXVIKA JOVTEANA Ta onoia PEAETOVTAl HE-
0w TNG TEXVOAOYIAG TWV YEWTEXVIKWOV PUYOKEVTPIOTWYV. Eni-
ong, €QApUOCBNKE n onTikA MEBOdOC napakoAolBnong
Particle Image Velocimetry Analysis (PIV Analysis). T€Aog,
npPayPatonoinénke unoAoyIoTIKR JIEPEUVNCN  OMAICHEVWV
npavwv oe kAigaka 1:1 kal Ta anoTeAéopaTta ouykpibnkav
ME Ta avTioTolXa NEIPAPATIKA AMOTEAEOHATA TWV (PUOIKOV
MOVTEAWYV uno KAipaka 1:50 kar 1:100.
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SxNua 5. MeTpnoeIg HEow aiobnTAPWV ONTIKWV IVOV Ot 31a-
(popeG BETEIC OTO NPAVEG.

dwToypagia 3. ONAIoUEVO NpaveS unoBailAopevo og Bpaxo-
nTwon.

SxAua 6. Meploxn evdiapépovtog (GeoPIV).
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. E y on¢ (Budesstipendium) yia tnv xpovikn nepiodo 2008-
\ l 2009, pe OUUNETOXN WG <«EMIOKENTPIA Yrnowngia AidAKTwp
ol 4 Tou ETH Zurich». Kard tnv xpovikn nepiodo autn, €niBAEno-
{ ! VTeC Kabnynteg nrav o1 Prof. Sarah M. Springman kai o Dr.
= f f Jan Laue, oe ouvepyaoia ue Tov enifAénovra Kabnyntn k.
il M. ZakeAAapiou.
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Sxnua 8. AlavuopaTa pong yéow GeoPlV.

Sxnua 9. AvtioToixeg Tponeg ( GeoPIV).

Critical SRF: 1.65

Maximum
Shear Strain
0.00e+000

1.40e-002

- - 2.80e-002

4.20e-002
5.60e-002

7.00e-002
£.40e-002
9.80e-002

1.12e-001

1.26e-001
1.40e-001

1.54e-001

1.68e-001

SxAua 10. Mpoadiopiopog pnxaviopoU acToXiag kal diaTun-
TIKOV TPONWV HECW UMOAOYIOTIKWOV HOVTEAWV.
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AIAKPIZEI> EAAHNQN
FEEQMHXANIKQN KAI
Fr’EQENMNIZTHMONQN

ravvng AvaocrtaconouAog

To péENoG Tng EEEEMM Ap. MNavvng AvactacdnouAog, Enikou-
pog Kabnyntng Tou Topéa FewTeXVIKAG TNG ZXOANG MOAITI-
KOV Mnxavik®v Tou EBvikoU MetooBiou MoAuTexveiou eEe-
Aéyn wg Professor in Civil Engineering oto Department
of Civil Engineering - School of Engineering, Physics and
Mathematics - College of Art, Science & Engineering Tou
University of Dundee Tou Hvwpévou BaaoiAgiou.

3 O

AnpnTpng Kapapntpog

To peEAoGg Tng EEEEMM Ap. Anuntpng KapapnTtpog eEeAéyn
Lecturer in Civil Engineering, oto Department of Civil
Engineering - Queen's School of Engineering Tou Univer-
sity of Bristol Tou Hvwpévou BaoiAeiou kar avaAappavel
kabnkovTta TNV 1n AuyouoTou w¢ péENOC Tou Earthquake and
Geotechnical Engineering Research Group.

O3 D

KwvoTavtivog Aounacdkng

To péloc Tng EEEEMM Ap. KwvaoTtavTtivog Aounaocdakng, Ag-
KTopag Tou Topéa MewAoylikwv EmoTnuov Tng EXoAng Mn-
Xavik®v MetaAAeiov — MetaAloupymdv Tou EOvVIKOU
MeTooBiou MoAuTexveiou eEcAéyn otnv Babuida Tou Eni-
koupou Kadnyntn atnv idia ZxXoAn.

(C- 4R -0)

BaoiAng Mapivog

To pélog Tng EEEEMM Ap. BaociAng Mapivog, AékTopag Tou
Topéa M'ewAoyiag Tou THApaTog FewAoyiag Tou ApioTOTE-
Agiou MavenioTnpiou Oecoalovikng eEeAéyn otnv Bab-
Hida Tou Enikoupou Ka@nyntn oTo idio Tunua.

O3 D
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KwmoTtag Zaxnaldng

To péAog TnGg EEEEMM Ap. KwoTag Zaxnalng, MewAoyog, o-
AOKANPWOE TIG OMOUdEC Tou aTo TURAWa MoAITIKwv Mnxavi-
KWV Tou University of Portsmouth Tng MeyaAng BpeTtaviag pe
diakpion (BEng (Hons)), KaTtaTtacoOpevog MnpwToG METAEU
Twv 120 anogoitnodvtwv. Eniong o Ap. Zaxnalng €AaBe
ano To Institution of Civil Engineers To 2013 ICE Student
Prize yia To Portsmouth University. To Bpafeio anovéuperal
oTov kaAUTepo anoudacTr MoAITikdo Mnxavikd Tou Kabe na-
VEMIOTNMIOU MOU CUPUETEXEI OTOV OXETIKO OlAywVIOHO KAl
BacileTal oI yovo atnv BabuoAoyia TwV TEAIKWV €EeTATEWY,
aAAd Aappaver un’ o6wn Tnv €pyacia Tou onouddacTou KaTd
TNV SIGpKEIa TOU £TOUG KABWG Kal TNV 1KavOTNTA ToU va oxe-
314N KATaoKEUEG NOAITIKOU UNXavikou.
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OEZEIZ EPTrAzIAz IIA
F’EQEMNIZTHMONEZ

MOAYTEXNEIO KPHTHZ
EPEYNHTIKO NMPOrPAMMA «OAAHZ»

To npooexég didoTnua nNpoOkeITal va dnpooieudn npookAnaon
evdlaQEPOVTOG Yia Tn ouvawn ouppBaong £pyou IdiwTikoU
Aikaiou oTo nAdgiolo gpsuvnTikoU €pyou (Mpdypappa «BOA-
AHZ>»).

H Béon anaoxoAnong 6a agopd oe MewAdyo / Mnxavikod
OpukTwv Mopwv / MoAITIkO Mnxavikd pe €Eeidikeuon oTn
FeEWTEXVIKN 1| CUVAQEC avTikeigevo. H diapkeia anaoxoAnong
Ba eival 12 prveg, pe duvaTtoTNTa AVAVEWONG Yid EMINAEOV
12 pnvec. H apoiBi yia Tn didpkeia anaoxoAnong Twv 12
HNVWV aveépxeTal oTo noco Twv 14,000 eupw (oupnepIAau-
Bavougvou Tou OMA).

MNa neploodTEPEC NANPOPOPIEG O avdIaPePOUEVOI NPENEl va
aneuBuvBbouv oTtov Enikoupo Kabnyntr Tou [MMoAuTexveiou
KpATng Ap. E. ZTteiakakn, EpyacTrpio E@appoouévng Mew-
Aoyiag, Xavia, T.K. 73100, TnA. 28210.37648, 28210.37894
TOT. 28210.37894, nA.01. stiakaki@mred.tuc.gr.
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NEA ANO TIz
EAANAHNIKEZ KAI
AIEONEIz
FEQTEXNIKEZ ENQZEI2

GeoWorld

ANNOUNCING THE GEOWORLD TECHNICAL FO-

RUMS: GET ANSWERS TO YOUR TECHNICAL
QUESTIONS FROM 3,000 GEOPROFESSIONALS!

Need answers to technical questions?
Get them now!

New GeoWorld Technical Forums

www.mygeoworld.info/forum,fall

Dear GeoWorld members,

We are very pleased to announce the official release of the
Geo-Technical Forums that are now part of GeoWorld. The
new forums were a request by many of you- individuals and
committees of ISSMGE- and have features that aim to sat-
isfy professional needs for communication about technical
topics within the geo-community. This launch comes just a
few weeks after YOU VOTED the Technical Forums as the
most needed online tool for geoprofessionals.

The staff of Geoengineer.org has spent months working on
the development of these new forums, which constitute at
the same time a major upgrade of the forums previously
available on Geoengineer.org. They are now live and

available for you at www.mygeoworld.info/forum/all

There are a number of competitive advantages to the
New GeoWorld Technical Forums, compared to other
forums, including:

1. Unique focus on technical issues and organization per
technical topic

2. Exceptionally high visibility and participation by over
3,000 subscribed GeoWorld members-among which are
renowned geo-experts, both academicians and practi-
tioners

3. Automatic tracking and indexing of content using tags,
that categorize your thread and make it reach the right
people so that visitors in your particular field or area of
interest will participate and answer your questions

4. Easier search and more options for indexing. High visi-
bility of the forums in search engines.

5. Postings are tied to each individual's or company's/or-
ganization's GeoWorld account. Members of Geo-
World can establish a professional reputation by actively
participating in the forums and providing useful feed-
back to colleagues worldwide.
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6. Active participants are eligible to receive free books,
conference registrations, and other professional geo-
gifts.

7. As opposed to forums available elsewhere, as well as
social media groups, these forums are shared with all
members (i.e., each group does not have its own fo-
rum) so that there is one central location where all
questions are asked and answered!

So go ahead and check out the forums and post your ques-
tions! We look forward to receiving vyour feedback
at admin@mygeoworld.info.

We hope you will share our enthusiasm for this ground-
breaking forum board and that you will participate and get
the most out of the GeoWorld Technical Forums!

The GeoWorld Team




EONIKO KENTPO
TEKMHPIQzHz

notn 'vdaon

EOVIKO KévTpo Tekpnpiwong

Néo O1adikTuako NePIBAANOV YIa TIG NAEKTPOVIKEG £KOO-
o€1G Tou EOvikoU KévTpou Tekpnpiwong

‘Eva veo d1adikTuako nePIBAAAOV yIa TIG NAEKTPOVIKEG €KDO-
osi¢ Tou EBvikoU Kévtpou Tekunpiwong (EKT) Asitoupyei
otn dievbuvon http://www.ekt.gr/epublishing. Mpokel-
Tal yia pia duvapikn nAateopua nou QIAOEEVEI TIG NAEKTPO-
VIKEG €kdOOeIC Tou EKT, napéxovrag avoikTr npocBacn o€
£YKPITA ApOpa eAANVIK®OV EMNICTAMOVIK®V AEPIODIKWV, KABWG
kal o BIBAia kal NpakTika ouvedpinv and éva eupu pacua
ENIOTAMOVIK®V  MEPIOXWV. 3TO VEO nepIBallov  EKT
ePublishing napouaialovTar ol Ynnpeoieg HAekTpovikwv Ek-
d60gwv Tou EKT, pe nAnpogopieg yia Toug ouvepyalduevoug
EKOOTEG.

Kataloyog neplodik@v

wreslo] o7 (W=l CEEE S

‘ ¥
i Mediterranean 5
=l Marine Science ¥ . |

Mediterranean Marine Science

EANVIKS KévTpo Bakaoaioy Epsuvioy (EAKEGE)
TewsmoThpeg yevika, Fewhoyia, Fewxnueio kai Mewpueiki, Enigmiusg NepiBaAovTog, EniaTiueg e ATudad
CAuaTikf Epeuva, MzTewpodoyia, OpukroAoyia, NaAalovrohovia, Y5amvol Népol, YSpoAoyia, TUOIKA Mzwypapi

Qkzavoypapio
URL: http://www.medit-mar-sc.net/

Aucry & Zxohnc

e Naidaywyikdy Epsuvay kal Epapuoydav (EMEE)

i Teviki Exnaideuon, Eidi Exnaidzuon, KevavioAayia, Wuxehoyia
education-journal.org

The Historical Review/La Revue Historique

6 T8pupa Epeuvaw (EIE), IVoTTolTo 1oTopikoY Epeuvin/EIE
Tevikéc AoyoTexvikés MeAgteg, IoTopia, [oTopia TG Téxvng
toricalreview.org

e

O1 nAekTpovikeg ekd00eIg Tou EKT gival anoTéAeopa enituxn-
MEVWV OUVEPYAOI®V TOU (Poped Pe 'EAANVEG €nioTNHOVIKOUG
€k00TEG, O1EBVOUG KUpoUG, oTIG AvBpwnIoTIKEG, KOIVWVIKEG
Kal OeTikéG EMOTANEG. Mg oTOX0 TNV NpowOnaon Tng yvwaong,
TNV avoikTr JIABE0n TWV EPEUVNTIK®V AMNOTEAEOHATWV Kal
Tn d1ebvonoinan TNG EAANVIKAG ENICTANOVIKAG Napaywyng, n
nAaTpoppa ePublishing ouykevTpwvel og éva eviaio nepipai-
AOV TIC NAEKTPOVIKEG €kdOOEIC Tou EKT kal Tig diaBéTel avol-
KTA OTO KOIVO PETA anod nponyuéva GUGTAKATA Nou avtAolv
auTONATA TO NEPIEXOMEVO TWV EKOOTEWY, ENITPENOUV TNV €E-
€I0IKEUPEVN avaliTnon oTo UAIKO auTd Kdl NPOCMEPOUV Hia
€UXApIoTN EUNEeIpia nAonynong.

Znuepa, otnv nAateopua EKT ePublishing @iAo&eveital €y-
KPITO €MIOTNHOVIKO neplexdpevo and 13 ‘EAAnveg enioTn-
Hovikoug €kdoTeC (avapeoa Toug Ta IvaTiTouta Tou EBvIKoU

TA NEA THZ EEEEI'M - Ap. 59 — IOYAIOZ 2013

IdpUpaTog Epeuvay, To EBVIKO KevTpo ©aAldooiwv Epsuvay,
n XpioTiaviky ApxaioAoyikn ETaipeia, k.d.). SUyKekpipéva,
nepiAauBavovTral 8 €ykpiTa €NICTAPOVIKA NEPIODIKA AVOIKTAG
npooBaong (nou akoAouBoUv diadikaagieg eNIGTNHOVIKNG a&i-
oAdynong kai eupstnpialovral oc disbveic Baosic dedope-
VWV) ME NeplocoTepa anod 1.900 emioTnovika apbpa oe
dIAPOPEG YAWOOEG, KABWG KAl MNEPICOOTEPA Ano 25 NAEKTpO-
vIka BIBAia kal NpakTika ouvedpiwy.

O1 avayvwoTeg pnopouv va nhonynBolv Og €UPETAPIO NEPI-
nou 1.800 ocuyypageéwv 1 va avaintnoouv To UAIKO mnou
TouG evdla@épel, emiAéyovtag and €va nAoloIo KaTaAoyo
ENICTNHOVIKWV apBpwv kal BIBAiwv o€ 48 enioTnUoOVIKA ne-
dia, ano TIG KolvwVikEéG kal AvBpwnioTIKEG EmoTrpeg (n.xX.
IoTopia, Apxaioloyia) pexpr Tig duoikeg kal Mewpyikeg Eni-
otnueg (n.X. ®aAdoaoia BioAoyia kal MEweNIOTAUECG).

To UAIKO auTo eunAouTileTal ouveXwG, Kabwg To EKT ene-
KTeivel TO OIKTUO OUVEPYACIWV TOU HE EMIOTNHOVIKOUG KO-
TeG nou emBupolV Tn peTapacn Tng £kdoong Toug oc diadi-
KTUaKO nepIBAillov Asiroupyiag kal Tnv opydvwon Tng €kdo-
TIkAG d1adikaciag Kal napouciaon TnG £kdoong, cUPPWVA HE
d1EBvG avayvwpioueva NpoTuna Kal TAoEIG.

To nepiBallov Tou EKT ePublishing opyavavel To guvoAo
TV £kd00ewWV Tou EKT pe Tpdmo nou OxI HOvo anAonolgi TV
nAorjynon, aAAd kar emTpEnel Tnv eviaia avalitnon oTo
nNAAPeG nepiexdpevo Twv BIBAiwv, apBpwv kai BIBAiwv, e
Baon AgEeig-kAeidid. H Aermoupyia =U0vBetng AvaliTnong
napéxel Tn duvaTtoTnTa va QIATPAPEl KAVEIC Ta anoTeAEoua-
Ta avafiTnong Pe Baon Tov TUNO nepiexopevou (apbpo, Bi-
BAio, NepI0dIKO, NPAKTIKA OUVEDPIWY), TOoV €kdOTN, TOV GUY-
YpagpEa, To eNIOTNHOVIKO Nedio K.d. OI avayvwoTeg £XOUV TN
duvartoTnTa va diaBacouv online To dnUOCIEUMa MoOU TOUG
evllaQEpel o NOAAANAEG popPEG (apxeio, QUAAONETPNON,
online €kdoon K.An.).

'Oco agopd Ta Apbpa ot enioTnUOVIKA neplodika, To EKT
ePublishing evowuaTwvel To NARpeg Keiyevo kabe apbpou,
To onoio MpoBAAAsl aTouc XpnoTec paldi PeE mINpOOBETEG
nAnpogopieg HETAdedOUEVWY KAl GUVOECHOUG MOU OUVTE-
AoUv aTtn BEATIOT a&lonoinon Tou. 'ETOI 0 avayvwaoTng Jno-
pei va petaBei og apBpa Tou idlou TEUXOUG, OXETIKG apbpa,
€pya Tou idlou ouyypagéa, va npayuaronoifoel avalitnon
o€ OAO TO nepIEXOUEVO Tou EKT ePublishing, va €€aydyer Tnv
BiBAloypapikn avagopd, va Bpel eninpdobeTeg NANPOPOpPIEg
yla To NAEKTPOVIKO nepIodikd (ONwG odnyieg yia ouyypageic
I OXETIKA WE TNV NOAITIKA Tou nepiodikol) aAAd kai va uno-
BAAel nAekTpovika TNV gpyacia Tou oTo NEPIODIKO.

MapdaAAnAa, ol duvnTikoi CUYYpPAPEIG PnopoUV va eVNUEPW-
BoUvV yia TIC duvaTOTNTEG KATABEONG ENIOTAMOVIK®V ApBpwv
0TOUG OUVEPYalOUEVOUG EKDOTEG KAl TOUG KavoviopoUg uno-
BOANG epyaciov Tou KABe €kdOTN, KABWC Kal yia Ta oPEAN
TWV dNUOCIEUCEWV E AVOIKTH NpooBaacn.

H nAaTpopua ePublishing oTeyalel TiIC ouvex®G avanTuaao-
HEVEG UNNPECIEC NAEKTPOVIKWV £kdOCEwV Tou EKT, o1 onoigg
a€lonoloUv ME OUVENEId TNV €UNEIpia KAl TEXVOYvVWaia Tou
(POpEa Kal akoAouBouv TIG TeAeuTaieg EeAiEeig oTnv akadn-
Maikn enikolvwvia yia va npoo@EPOUV OTOUG €kJOTEC Kal
OTOUG avayvwoTeG EVAAAAKTIKEG HOPPEG £kDOONG Kal JIAXEI-
pIONG TNG ENICTNUOVIKNAG NApaywyng.

To EKT napéxel osipd anod unnpecieg NAEKTPOVIK®V £KOOO0E-
WV o€ O0Aa Ta oTadia TnG ekSOTIKNG OpaaTnPIOTNTAG -anod Thv
wnelonoinon Héxpl TN dnuocidTnTa- onwg: @IAoEevia Tou
nepieXopévou o€ servers Tou EKT, unnpeoieg yngionoinong
Kal oxediaogpoU Wwn@IaknG €kdoong, TO AOYIOHIKO avoIKTOU
kwdika Open Journal Systems (0JS) yia Tn diaxeipion TG
€kOOTIKNG 31adIkaaciag ENIOTAHOVIK®V NEPIODIK®Y, UMNNPETIEG
opyavwong Kal TEKUNPIWoNG NEPIEXOHEVOU, OUHBOUAEUTIKEG
UNNPECIEG, TEXVIKA unooTnpIEn, uNNPECieC AoyIOWIKOU Mou
eEaopaAifouv oupBaroTnTa HE OUYXPOVEG OUOKEUEG avd-
YVwonG, unnpeaieg supetnplacpol oe digbveig Baoeig dedo-




Mévwv (n.x. Scopus, DOAJ, ISI) kal unnpeoieg npowbnong
Kal NpoBoAnG.

O1 napadelypaTikEG dpAaocelg kal npwToBoulieg Tou EKT yia
TIG NAEKTPOVIKEG €KOOOEIC anoppEOUV anod Tov BeoHIKO POAO
TOU (OPEA YIa TN OUYKEVTPWON Kal d1abeon Pe avoikTh npo-
oBaon TNG €NIOTNHOVIKAG Napaywyng Tng Xwpeag, Kal evioyu-
OUV TO Opapa Tou popéa va CUHPPBAAEl oUaIaoTIKA OTn WETA-
Baon oe véa povTEAa Wwnelakng épeuvag (e-science) pe oxn-
da Tnv TexvoAoyia. Akdun, oToxog Tou EKT eival va npow-
Onoel ouolaoTika og J1eBVEG eninedo kAl va KATAOTNOE! AME-
oa a&ionolinoIun TNV £YKPITN €pEUvVa Nou napdyeral otn Xw-

pa pac.

(M) Neaneposiwa &Biphia () NeaRpipa M _Nea Nparuka Suvedpiwy
—— State of the Hellenic H Neopa KwvoTovTivou Tou Movopdxou: Evbécare Zupndow BulovTvig kol
] Marine Emironment nl 7fi fvobeial iai npofiokf 1ol MeraBulovivi; Apxoiohaviog ko Téxvng
<t | BibaoKahou TV VoLV
AR Inipos TRGIANOT aixoTo 3uvBBoio BUTOVIVC Kal
o BYZANTINA IYMMEIKTA | 2012 | 243-263 MeraBulovivac Apxomodoyiod kot Tévng
- - as
RS From the Social History of the Reformation
({1060-1980) to the Reformation as
Communication Process (1990-2000) Nivaxog AVaROIVEIEDY
Mediterranean S 8 Cwitne Sigansice HISTORZIN
Marine Scenced | HISTOREIN | 2012 | 7931 13/04/2)13: Historsin's new issue is now
. onfine
Archaeology after the End of history Evaristis
imitria Flantzos 05/04/2913: O pégav TéuoG Tou nepoBIKod
HISTOREIN | 2012 | 68-78 Surriiere: riipa nAEkTpowiKd kai Evrunal

National, Imperial, Colonial and the
Bolticals British Imperial Histories and

their Descendants ePublishing oz apiipoig
Athans Syriatou
& & &=

XapakTnpIoTIKa ava@EePETAl OTI Ta NAEKTPOVIKA EMICTNHOVIKA
neplodika npoonAkuoav To 2012 nepiocgdTepoUG ano 45.000
povadikoUg Xpnoteg and TouAdxiotov 130 XWpPeG OTOV KO-
OMO, EV® OE MOAAEG MEPINTWOEIC N ENICKEWIMOTATA and To
eEwTEPIKO POAvel 1 kal Eenepva Ta €nineda TnNG ENIOKEWIPO-
TNTag anod tnv EAAGda, anodeikvuovTtag Tn diebvn annxnon
nou WMopei va €xel N eNICTNHOVIKA €pEUva 0T XWPA KAG.

O1 Ynnpeoieg HAekTpovikwv Ekddoewv Tou EKT avanTiogov-
Tal oTo nAaicio Tou €pyou "EBVIkO MAnpogopiakd ZuoTnua
‘Epeuvag kai TexvoAloyiag (EMNZET) - Kolvwvika AikTua Kai
Mepiexopevo Mapayopevo and  Xpnoteg" (Enixeipnolakod
Mpoypappa "Wneiakr Z0ykAion", EZMA, Pe Tn ouyxpnuarto-
d6tTnon Tng EAAAdag kail Tng EE-Eupwnaikd Tapeio Mepipe-
pelakng Avantugng) (www.epset.gr), nou anoTeAei To KUpPIO
avanTu&lako €pyo Tou EKT.

Info

HAekTpovikég Ekdooeig EKT http://epublishing.ekt.gr/

EBVIkO MAnpogopiakd SuoTnua 'Epeuvag kai TexvoAloyiag
http://www.epset.gr/

KAINO
TOMIA

MNep10d1ko 'KaivoTopia, 'Epeuva kai TexvoAoyia'

Ano Tov Iavoudpio Tou 1996, To EBvIKO KévTpo Tekpunpiw-
ong €kdidel To neplodikd "KaivoTopia, ‘Epeuva kal Texvolo-
yia". MpokeiTal yia Tpiunviaia €kdoon (diunviaia Tnv nepiodo
IoUAIog 2000 - Mdiog 2011) n onoia evrdcoeTal oTo NAdioio
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Twv dpacTnploTATWV Tou EKT yia Tnv npow6naon Tng ‘Epesu-
vag, Tng TexvoAoyiag kai Tng KaivoTtopiag.

http://www.ekt.gr/content/display?ses mode=rnd&ses lan
g=el&prnbr=3706
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2° NMANEAAHNIO ZYNEAPIO ®PArMATQN KAI
TAMIEYTHPQN
Zxediaocpog — Alaxeipion — MepiBaiiov
AOnva, 7 - 8 Noguppiou 2013
http://waterstorage2013.com

MeTA To NMOAU €nITUXNMEVO MPWTO Ouvedpio oTn Adpioa To
2008, n EAAnvikn Emitponn Meyalwv ®payuatwv (EEMO)
diopyavwvel To 20 MaveAAnvio Zuvédpio Ppayparmv kai
TapieutTRpwv oTIG 7 & 8 NosguBpiou Tou 2013 oTnv A-
Onva, oTtnv AiyAn Zanngiou.

H anaitnon yia opBoAoyikr diaxeipion Tou udaTikoU duvayi-
KoU €ival yeyaAuTepn napd noTe. =TI auEavopeveg avayKeg
yia Udpeuon, apdeuon, €véPyeEla KAl AVTIMANUUUPIKY NPOo-
Tacia npooTiBeTal oAogva Kal Mo E€MITAKTIKG N avaykn yia
npoaTacia Kalr enavarpopodoTnon TwV UMNOYEIwV UdpoQo-
pEwV Kal n avaBaduion Kal NpooTacia TV MOTAMIWV Kal
AIJVaiwVv 0IKooUOTNHATWV.

O pdAog TwV PpaypaTwV KAl TAPIEUTAPWV €ival KOPPIKOG yia
TAV AVTIHETOMNION TWV aVWTEPW. H xwpa pag, av kar kabu-
oTéPNOE oNUavTikG oTnV eKPETAAAEUOn Tou uddTivou duva-
MIKoU, €XEI KATAOKEUAOEl TIC TEAEUTAIEC OEKAETIEG HEYAAO
aplOud @paypdtwv, Kal TAdIEUTAPWV, EV® €vag HEYAAOG
aplBuoc VEwV £pywv ival Topa o pacn YEAETNG R uAonoi-
none.

Ta ¢payuaTta kai ol TadIEUTAPES €ival noAUnAoka €pya e
NOAAEG OUVIOTWOEC Nou dnuIoUPYoUV auEnuEVEC anaitThosig
KaTa To oxediaguo, TNV uAonoinon kai Tn AsiTtoupyia Toug. O
osBaopog oTo nepiBaAAov, n oAokAnpwuévn diaxeipion Twv
udaTIKWV NOpWV, N XPHON VEWV TEXVOAOYIWV, N HAKPOXPO-
via CUUMEPIPOPA KAl ao@aAsia, n €ubuvn Tou Kupiou Tou
£€pYOU N Tou JIAXEIPIOTA Yia TNV aoQaAn AsiToupyia Twv €p-
ywv, sival 8guata ora onoia Ba enikevTpwBoUV o1 £pyacisg
TOu ouvedpiou.

To ouvedpio aToxeUsl aTnv napouciaon, avadeiEn kar ouln-
TAON TWV avwTEPw INTNHATWY Kal ansuBuveral o€ OAOUG
000l JE TNV MEAETN, KATACKEUN Kal diaxeipion €pywv @pay-
MATWV Kal TAPIEUTHPWY.

OepatoAdyio

1. dpaypara kai OAokAnpwpuévn Alaxeipion YdarTi-
KOV Mopwv

e O pOAOC TWV TAMPIEUTAPWV OTNV OAOKANPwWHEVN dia-
XEipIoN udaTIK®V NoOpwv

e TapieuTtr)peg NoAAanAoU okonou

AVTINANUMPUPIKN NpoaTacia

o TEXVIKO-OIKOVOMIKA KPITAPIA UAOMoiNONG VEwvV ®pay-
HaTwv
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e O pOAOC TWV PPAYHATWV OTOV EVEPYEIAKO OXEDIAOHO
- SUYXPOVEG TACEIG KAl TEXVOAOYIKEG €EEAIEEIG

e TapieuTAPEG — AVTANTIKG Kal uBpIdIkA CUCTAWATA na-
paywyng evepyeiag

2. E&eAi&eig oTig Mg00d0oug ZxediaopoU & Kataokeu-
fig

e YAIKA KATAOKEUNG GPayuaTwyv - MEB0JoI KATAOKEUNG
- Négg TeXVIKEG

e ExTinynon, emAoyn kalr avabewpnon AANUUUP®V OXE-
dlaouou

e >xedIaOUOC Kal avaBaduion UnepXeINIoTOV

e 'Epya oTeyavwong kal anoorpayyiong epdyuarog kai
Bepelinong

e H enippor} Twv yewAoylikwv ouvBnkwv oTtov oxedia-
Ouo

o EEeAikeig oTOV YEWTEXVIKO OXEDIACHO

e EEeAifeic oTov avTiosiopikd oXediaouo

o EEeAikeig oTov H/M €EonAiopod

3. Ao@adlsia ®payparmv kai TAHIEUTAPWV

e Kavoviouoi MEAETNG, KATAOKEUNG Kal AgiIToupyiag
PppaypaTwv

e H npotaon Tng EEM® yia Tnv oUvTa&n €6vikoU Kavo-
VIOHOU aopaAeiag gpayudatwv

e AnoTignon Tng diakivdlveuong @paypatwy (risk as-
sessment)

e Anuodaiol kal 1IBIwTIKOI popeic eunAekduevol otn dia-
XEIpION PpayuaTwv - BEUATa opyavwong Kal TEXVIKNG
IKavoTnNTag

o Kivduvol oxeTiCOpEVOl PHE NPOBARHATA opydvwong Tou
Kupiou - JIaXEIPIOTN TOU £pyou

e AnaiThoeig napakoAoUBNoNG GUUNEPIPOPAC

e AoQaAsia TapleuTApa (guoTABEId NPAVOV, EKTETAPE-
VEG OIAPPOEG KTA)

e Avaluosic 8palionc ppayuaTog Kal ENINTWOEIG

Makpoxpovia CUMNEPIPOPA, YAPAVON TWV £PYWV Kal

£pYACieC anokaTaoTaong

Kivduvol o@eiAopevol og aoToxieg H/M gEonAiouou

Mapouaciacn NPOCPATWV CUUBAVTWY I NEPICTATIKOV

®payuaTta, TAPIEUTNPEG Kal dnuoaia acpdAeia

AC(QAANG NApPOXETEUCN EKTAKTWV MANUUUPIKOV Napo-

XV KATAvTn - anaitroeig oploB€TNONG TNG KOITNG

4. O®paypara, TagieuTipeg kai NepiBaAiov

o DIANIKEC Npog To NEPIBAANOV KATAOKEUEC PPAYHATWV
Kdl TaPIEUTAPWYV

o ®OpaypaTa, TAUIEUTAPES KAl asipopia

e MepIBAANOVTIKN KAl KOIVWVIKA anodoxr @payhatwv
Kal TAOUIEUTAPWY — SUPHETOXIKEG 31adIKATIEC OTO OXE-
d1aoud kal uhonoinon

e MePIOPIOPOC UDPOUOPPOAOYIKOV AANOIDOEWY Kal dal-
oOnTIkn anokaTtdoTaon NepIBAAAOVTOC

o APXITEKTOVIKOG OXESIAOUOG PPAyHATWV Kdl guvVAPOV
KATAOKEUWV

e Ta @pAypaTa wg HEPOG TNG MNOAITIOTIKNAG KANPOVOHIAG

e EunAouTionOG kal anokartaoTacn Unoyeiwv udpo@o-
pEwvV - Anpioupyia uypoBidTonwv K.Am.

e Xpovikn €EEAIEN TWV MOIOTIK®V XAPAKTNPIOTIKOV TWV
TapieuThpwy - Alatripnon kai BeATiwon noidTnTag U-
daTIK®wV Ndpwv

o DePTEG UAeG

5. Mapouciaon épywv

Kpiolueg NUEPOUNVIEG YIa TNV ANOCTOAN €pYACI®V:
YrnoBoAr nepiAfpewv: 15 Aekepppiou 2012
Anodoxn nepIAfyewv: 15 Iavouapiou 2013

YnoBoAr nAnpoug keipevou: 30 AnpiAiou 2013
Anodoxn nAnpoug keiyévou: 30 Iouviou 2013

Odnyiegc yia TNV anooToAn Twv nepIANWewvV Ba BpeiTe oTn
IoTo0€Aida Tng EEM® www.eemf.qgr.
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O1 nepIAfyeIg 8a anooTéAAovTal NAEKTPoVIKG oTnv SleUBuv-

on Tng EEM® eemf@eemf.gr.

EAAHNIKH EMITPOMH MEFAAQN ®PAIMATQN, 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
A6nva 11 - 14 NoguBpiou 2013

To EpyaoTnpio Algevikwv ‘Epywv Tou E.M.IM. dlopyavwvel To
6° MANEAAHNIO ZYNEAPIO AIMENIKQN EPIrQN. ©a npay-
patonoin®ei oTnv ABriva oTig 11-14 NogpBpiou 2013.

AvTIKeiyevo Tou Zuvedpiou €ival n napouciacn TwWV VEOTE-
pwVv €EEAIEEWV OTO XWPO TWV EMICTNH®V KAl TWV TEXVOAO-
YIOV nou oxeTifovTal pe Ta Alpevikd ‘Epya kar €101koTEpA
TNV €psuva, Tov oxedIaopuo, TNV HEAETN, KATAOKEUN, NPOo-
Taoia, ouvtnpnon, diaxegipion, OTIG ENINTWOEIC OTO NEPIRAA-
Aov KaBwg Kal n svnUEPWON, N avralAayr anoWewv Kal n
npowBnon TnNG TEXVOYVWOIAGg OTOUG TOMEIC auToUG. ZTOXOG
TOU €ival N evnuEpwaon, N avrailAayn anowewv Kai n npow-
8non Tng TeEXVOyvVwaoiag.

AneuBUVETAl OTOUG EPEUVNTEG, MEAETNTEG, KATAOKEUAOTEG,
AEI, dnuodoioug gopeig, OTA, O.A., Aipevikd Tapeia, nepi-
BAAAOVTIKEG OPYAVWOEIG KAl UMNNPECIEG Mou evdlaEpovTal
kal aoyxoAouvTtal pe Ta Algevika ‘Epya, Toug omoioug Kal
NPOCKAAEI va NapouciacouVv To €pYO Kdl TIG EUNEIPIEG TOUG.

O@&gparoAodyio

o MepIBaAlovTika PeYEDN oXedIAOPOU Kal KATAOKEUNG AlME-
VIK®OV £PYWV

o >xedIAOUOG NPEVWV, HEAETN KAl KATAOKEUN AIMEVIKWV €p-
Yov

e XwpoBETNOoN AsiToupylwyv, diapuopPwan AIPMeVIKAG LHvVNg

o AcToxieg, BAABeg Algevikwv €pywv. EmBewpnon, anoka-
TAoTAoN, CUVTAPNON

o MeAETN MIPEVWV OE QUOIKO NPOCOHOIWHaA

o NepIBAANOVTIKEG €MINTWOEIC and TNV KATAOKEUN Kal AEl-
Toupyia AIHEVWV

e To EAANVIKO Alhevikd ZUoTnua uno To npiopya TnG Eupw-
naikng 0IKOVOMIKNG Kpiong

e Alaxeipion, dioiknan, AsiToupyia Aiévwy. Oeopiko nAaiol-
0. Id1mTIKOMOIACEIG dpACTNPIOTATWV.

O1 €vOIAPEPOUEVOI YIa MEPITTOTEPEG NMANPOPOPIEG HNOPOUV
va ansuBlvovTal ato Epyaotripio Alpevikov Epywv E.M.M.
TnA.: 210.7722367, 210.7722375, 210.7722371, fax: 210.
7722368 (keg O©. MNavrton, 1. daTtoupou).

e-mail: lhw@central.ntua.gr
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2" EASTERN EUROPEAN
TUNNELLING CONFERENCE

Tunnelling in a challenging environment

ATHENS 30 September - 3 October 2014 Royal Olympic Holel Athens. Greece

30 September - 3 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 a biennial
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
Tunnelling in difficult ground conditions
Conventional urban or shallow tunnelling
Mechanized tunnelling

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
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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.

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

International Symposium & 9th Asian Regional Conference
of IAEG Global View of Engineering Geology and the Envi-
ronment, 24 - 25 September, 2013, Beijing, China,
www.iaegasia2013.com

Piling & Deep Foundations Asia, 25 - 26 September, 2013,
Kuala Lumpur, Malaysia,
www.pilingdeepfoundationsasia.com

Sardinia_2013 14" International Waste Management and
Landfill Symposium, 30 September - 4 October 2013, Sar-
dinia, 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 catas-
trophic landslide, 8-10 October, 2013, Padova, Italy,
http://www.vajont2013.info/vajont-pd

The 5th International Conference on Geoinformation Tech-
nologies for Natural Disaster Management (GiT4NDM 2013),
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October 9 - 11, Ontario, Canada,
www.igrdg.com/5thGiT4NDM.php

The 1st International Symposium on Transportation Soil
Engineering in Cold Regions - A Joint Conference with the
10" SHAHUNIANTS Lecture, October 10-11, 2013, Xining,
China, http://subgrade.sinaapp.com

International Symposium on Design and Practice of Geo-
synthetic-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.unina2.it

International Conference Geotechnics in Belarus: Science
and Practice, 23-25 October 2013, Minsk, Belarus,
eotechnika2013@gmail.com belgeotech@tut.b
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GEOSYNTHETICS %
MIDDLE EAST 2013 '

GeoME 2013
6th International Conference
GEOSYNTHETICS Middle East
29 - 30 October 2013, Abu Dhabi, UAE
www.geosyntheticsme.com

Under the Patronage of the Municipality of Abu Dhabi city,
the conference has turned out to be the leading event on
geosynthetics throughout the Middle East and marked Abu
Dhabi on the world map as an excellent meeting place for
geotechnical and environment specialists to exchange
knowledge, conduct business and build strategic partner-
ships. By sponsoring the 6th edition of Middle East’s largest
geosynthetics event, the Municipality of Abu Dhabi City has
once again proved its real commitment to a sustainable and
environment friendly infrastructure in line with the 2030
vision of the United Arab Emirates.

Organized by SKZ the German Plastics Centre, the confer-
ence is taking place on 29th and 30th October 2013 in Abu
Dhabi, UAE.

With a main focus on the region’s Transportation Infrastruc-
ture as well as Greening Solutions, this event will provide a
highly attractive platform for international geotechnical and
environmental specialists to exchange their knowledge and
experience. Key industry experts will present applications &
case studies on geosynthetics used in: Railways, Roads,
Airports, Seaports, Bridges, Tunnels, Landfills, Environ-
mental Protection and other related topics.

The conference will be associated with a technical exhibi-
tion, where national and international companies are show-
casing their products and services in: Geosynthetics, Geo-
textiles, Geomembranes, Waterproofing Membranes, Geo-
synthetic Clay Liners (GCL), Geogrids, Geonets, Geocompo-
sites, Geofoam, Geocells, Geopipes, Water Management
Systems, Leachate Collection Systems, Irrigation Solutions,
Erosion Controls and many more.
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Hydropower 2013--CHINCOLD 2013 Annual Meeting and
the 3rd International Symposium on Rockfill Dams, 1-3
November 2013, Kunming, China
http://www.chincold.org.cn/dams/special/A2022index 1.ht
m

Problems and experience of the engineering protection of
the urbanized territories and a safeguarding of the heritage
under conditions of the geo-ecological risk, 5-7 November
2013, Kyiv, Ukraine, http://new.sophiakievska.org/en

IRF 17th World Meeting & Exhibition, November 9 - 13,
2013, Riyadh, Saudi Arabia, www.IRF2013.0rg

6th Annual Bridges Middle East & Tunnels Middle East, 11 -
13 November, 2013 - Doha, Qatar, www.bridgesme.com
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C EATIGHALEETIEE IO BN CAREEBRME
Swed BIMISSION INTERNATIO
COLD /= SWeDlSHNARIONAL CoMMI

“

Invitation to Workshop
Dams: Incidents and Accidents — What Can We
Learn?”
November 11-13, 2013, Stockholm, Sweden
www.conferencemanager.dk/swedcold

The European Club of ICOLD (International Commission on
Large Dams), together with the Swedish National Commit-
tee of ICOLD, is organizing a workshop with title “Dams:
Incidents and Accidents - What Can We Learn?”.

This workshop will focus on lessons learnt from dam inci-
dents and accidents, mainly in Europe, but also from other
parts of the world. Areas covered will include different
types of dams, such as concrete dams, earth dams, tailings
dams, as well as important subsystems such as gates and
control systems. The typical attendee will be engineers,
dam owners, consultants, regulators, etc.

The workshop will be divided in different sessions and each
presentation will be given ample time (40-45 min) to be
able to include more details than would usually be the case,
and there will be a good opportunity to discuss and debate
in connection to each presentation.

Interested speakers are invited to submit their cases to the
Organizing Committee before September 12, 2013 to the
following address: swedcold@sweco.se.

A full-day study trip on November 13 to the Alvkarleby
HPP, 200 km north of Stockholm, is being also organized,
which will include a visit to the hydraulic laboratories of
Vattenfall.

Further information on hotel reservation procedures can be
found in the workshop website:
http://www.conferencemanager.dk/swedcold
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6° MANEAAHNIO ZYNEAPIO AIMENIKQN EPFQN, Afriva 11
- 14 NoguBpiou 2013, |hw@central.ntua.gr

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

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

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

ISAFE2013 International Symposium on Advances in Foun-
dation Engineering, 5-6 December 2013, Singapore,
http://rpsonline.com.sg/isafe2013

Arabian Tunnelling Conference & Exhibition, 10-11 Decem-
ber 2013, Dubai, United Arab Emirates, http://uae-
atc2013.com

8th International Conference Physical Modelling in Geotech-
nics 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

(C- 4R -0)

ASlA

Fifth International Conference on
Water Resources
and Hydropower Development in Asia
11 to 13 March 2014, Colombo, Sri Lanka
http://www.hydropower-dams.com/ASIA-
2014.php?c id=89

The ASIA 2014 Conference and Exhibition will bring to-
gether experts in all the disciplines associated with plan-
ning, financing, implementing, operating and refurbishing
dams and hydro plants. Delegations from more than 60
countries are expected to attend, and will exchange knowl-
edge and experience on a broad range of topics of particu-
lar relevance to the Asian countries, such as policy and
planning, project finance, design and construction of water
infrastructure, flood management, sedimentation manage-
ment, hydro plant design, safety, pumped storage, rural
electrification, power trading and climate change adapta-
tion.




Conference Thermes

Potential and Planning

Country overviews of potential and plans

Development opportunities and incentives for investment
Planning tools

Regional collaboration and power trading

Grid management

Project Finance and Contractual Aspects

Perspectives from international and regional financing
agencies

Assessing and mitigating risks

New financing strategies

Legal and contractual issues

Incentives for the private sector

Risk mitigation and management

E&S management to secure project finance

Environment & Social Issues

Communications and stakeholder involvement
Benefit sharing

Employment opportunities and training
Environmental management and mitigation measures
Social cost of not implementing projects
Resettlement planning and implementation

Hydrology and Climate Issues

Flood forecasting and management
Hydrological modelling

Climate change adaptation

Flood discharge works

The role of water infrastructure and storage

Civil Engineering

Designing appropriate water infrastructure
Dam design: Innovations and experience
Dam safety

Flood discharge works

Sedimentation management

Hydro Plants and Equipment

Research and development

Hydraulic turbine design

Operation, maintenance and refurbishment
Small and micro hydro

Pumped storage

Electrical engineering

Multipurpose Storage Schemes

Planning for multipurpose structures
Combining hydro with irrigation/water supply
Quantifying multipurpose benefits

Water storage and food security

For more information please contact:

Mrs Margaret Bourke,

Conference Project Manager,
Aqua~Media International,

PO Box 285,

Wallington,

Surrey

SM6 6AN, UK.

Tel: +44 20 8773 7244

Fax: + 44 20 8773 7255.

Email: asia2014@hydropower-dams.com
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World Tunnel Congress 2014 and 40th ITA General Assem-
bly “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

International Conference on Piling & Deep Foundations, 21-
23 May 2014, Stockholm, Sweden, www.dfi-effc2014.org

EUROCK 2014 ISRM European Regional Symposium
Rock Engineering and Rock Mechanics: Structures on and in
Rock  Masses, 27-29 May 2014, Vigo, Spain,
www.eurock2014.com

Geoshanghai 2014, International Conference on Geotechni-
cal Engineering, 26 - 28 May 2014, Shanghai, China,
www.geoshanghai2014.org

World Landslide Forum 3, 2 - 6 June 2014, Beijing, China,
http://wlf3.professional.com

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

2" International Conference on Vulnerability and Risk Ana-
lysis and Management & 6" International Symposium on
Uncertainty Modelling and Analysis - Mini-Symposium
Simulation-Based Structural Vulnerability Assessment and
Risk Quantification in Earthquake Engineering, 13-16 July
2014, Liverpool, United Kingdom,
http://www.icvram2014.0org

GeoHubei 2014 International Conference Sustainable Civil
Infrastructures: Innovative Technologies and Materials, July
20-22, 2014, Hubei, China
http://geohubei2014.geoconf.org
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ICITG 2014

Second International Conference on
Information Technology in Geo-Engineering
21-22 July 2014, Durham, UK
www.icitg.dur.ac.uk

The 2nd International Conference on Information
Technology in Geo-Engineering will be held in Durham,
UK on 21-22 July 2014. The conference follows the highly
successful first conference held in Shanghai in 2010.

The conference is intended to bring together researchers
and practitioners involved in information technology applied
to geotechnical engineering, engineering geology and geo-
environmental engineering. This is a time of increased ac-
tivity in research and practice related to information tech-
nology and we would like to invite you to attend the confer-
ence and participate in the presentations and discussions.

Conference Themes
The broad theme of the conference is information technol-

ogy applied in any area of geotechnical engineering, engi-
neering geology and geo-environmental engineering. Pa-
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pers are solicited under specific sub-themes including but
not necessarily limited to the following:

Geospatial data & Building Information Modelling (BIM)
Data exchange (including ownership/legal aspects)
Data standards

Big Data handling

Sensors and monitoring

Artificial Intelligence

Data mining

Imaging technologies

Simulation and Visualisation

Virtual Reality and Augmented Reality

Novel numerical techniques

Contacts:

WWW: www.icitg.dur.ac.uk

Email: icitg@durham.ac.uk

Dr Ashraf Osman

Conference Secretary - ICITG 2014

School of Engineering and Computing Sciences
Durham University

Durham, DH1 3LE

United Kingdom

Email: ashraf.osman@durham.ac.uk
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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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JUBILEE CONFERENCE 50th Anniversary of Danube-
European Conferences on Geotechnical Engineering Geo-
technics of Roads and Railways, 9 - 11 September 2014,
Vienna, Austria, www.decge2014.at
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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

14th International Conference of the International As-
sociation for Computer Methods and Advances in Geome-
chanics (14IACMAG), September 22 - 25, 2014, Kyoto,
Japan, www.14iacmag.org

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

International Congress Tunnels and Underground Space
risks & opportunities, 13-15 October 2014, Lyon, France,
www.congres.aftes.asso.fr/en/content/invitation

ARMS 8 - 8th ISRM Rock Mechanics Symposium, 14-16
October 2014, Sapporo, Japan
www.rocknet-japan.org/ARMS8/index.htm
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SAHC

2014

.-rn-i INTERNATIONAL CONFERENCE
. ON STRUCTURAL AMALYSES OF
HISTORIC AL CORS TRUC TIORS

9" Tnternational Conference on
Structural Analysis of Historic Constructions
14 - 17 October 2014, Mexico City, Mexico
www.linkedin.com/groups/SAHC-2014-Mexico-City-

3930057.5.213150607

The 9th International Conference on Structural Analysis of
Historic Constructions will be held October 14 to 17, 2014,
in Mexico City. This conference will take place in English,
with English Spanish translation services provided in the
main hall. The main topic is "historic constructions are part
of our environment and deserve to be saved".

Particular topics will include:

e Conservation of the 20th century architectural heritage
e Adobe and vernacular constructions
e Foundation and geotechnical problems

e Structural assessment and intervention of archaeological
sites

e Theory and practice of conservation

e Non-destructive testing, inspection and structural moni-
toring techniques

e Repair and strengthening techniques
e Analyitcal and numerical approaches
e In-situ and laboratory experimental results

e Innovative and traditional materials

e Seismic behavior and retrofitting MEXICO CITY




e Rehabilitation, re-use and valorization of cultural heritage
buildings

e Case studies

O3 D

1st International Conference on Discrete Fracture Network
Engineering, October 19 - 22, 2014, Vancouver, British
Columbia, Canada, www.dfne2014.ca
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, INTERNATIONAL CONGRESS
! ON ENVIRONMENTAL GEOTECHNICS

ovemk 2014 MELBEOURNE, AUSTRALIA

7th International Congress on
Environmental Geotechnics
10-14 November 2014, Melbourne, Australia
www.7iceg2014.com

The International Society of Soil Mechanics and Geotechni-
cal Engineering (ISSMGE), TC 215 Environmental Geotech-
nics is pleased to announce that the 7th International Con-
gress on Environmental Geotechnics (7ICEG2014) which
will be held between the 10-14 November 2014 in Mel-
bourne, Australia.

This Congress is the seventh in a series that started in Ed-
monton, Canada 1994. It is being organised by Engineers
Australia and supported by the Melbourne Conven-
tion Bureau (MCB), City of Melbourne and the Australian
Geomechanics Society.

Environmental Geotechnics has evolved dramatically from
the 80s/90s practice where the focus was on addressing
problems related to contaminated sites as well as hazard-
ous and non-hazardous waste management. Nowadays it
deals also with emerging contaminants (nanoparticles,
etc.), energy geotechnology (geothermal energy, CO2 se-
questration, coal seam and shale gas, methane hydrates,
etc.), oil and gas resources, mining, reservoir engineering,
effect of climate change on built structures and biogeotech-
nical engineering, attracting new challenges and new set of
skills to the profession. These had the effect of bringing the
different disciplines even closer than before.

This Congress aims to bring together practitioners and re-
searchers in Environmental Geotechnics and related disci-
plines to discuss the advances which have been achieved in
the past 20 years or so. Since the organisation of the 1st
Environmental Geotechnics Congress in Edmonton, Canada
in 1994, great progress has been made but we must ad-
dress the new challenges of a rapidly changing world. In so
doing, this Congress will contribute to the ongoing process
of consilience between the different disciplines so that cur-
rent and future challenges are addressed efficiently by our
profession.

Regardless of your field in this Industry we are keen to en-
sure that your interests are responded to in the develop-
ment of our Congress. The theme is “Lessons, Learn-
ings and Challenges”. Our focus is on the intersection of

the many factors that promote Environmental Geotechnics
around the world.

This Congress will provide opportunities for you to talk with
colleagues about your interests and issues in the Industry.
Given the Australian context, we encourage a focus on the
many sub-themes as outlined below from around the world.
We will come together to share achievements and ideas
from educators, practitioners, researchers and policy mak-
ers. We are keen to ensure that the broad interests of par-
ticipants are clearly accommodated in the Congress ses-
sions.

Themes

e Planning, legislation and regulatory control
e Containment and management of waste
e Contaminant fate and transport assessment

e Soil, ground vapour and groundwater remediation and
redevelopment of derelict land

e Landfill gas management and greenhouse emission
abatement

e Energy related geoenvironmental technology

e Waste containment facilities closure and aftercare
e Waste management of disaster affected areas

e Biogeotechnical Engineering

e Developments in geosynthetics for environmental protec-
tion

By theming our Congress in this way, we want to promote
new conversations that transcend our specific fields and
methods of practice through our collective engagement in
Environmental Geotechnics.

For further information or assistance, please contact the
Congress Office.

7th International Congress on Environmental Geo-
technics:

119 Buckhurst Street

South Melbourne VIC 3205 Australia
T +61 3 9645 6311

F +61 3 9645 6322

E Ziceg2014@wsm.com.au
www.waldronsmith.com.au
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Innovative Geotechnics for Africa
27 - 30 April 2015, Hammamet, Tunisia

Regional African Conference

Contact person: Mehrez Khemakhem
Address: Tunis, Tunisia

Phone: +216 25 956 012

E-mail: mehrez.khemakhem@gmail.com

3 O
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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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'T.AWTF 2015 !(.3

SEE
TUNNEL

PROMOTING TUNNELING IN SEE REGION

CMTE | 30-3m3018

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-
ground Structures

Davorin KOLIC, Society President

Trnjanska 140

HR-10 000 Zagreb

Croatia

info@itacroatia.eu
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ISFOG 2015 3™ International Symposium on Frontiers in
Offshore Geotechnics, Oslo, Norway, 10-12 June 2015,
www.isfog2015.no

O3 D

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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Workshop on Volcanic Rocks & Soils
24 - 25 September 2015, Isle of Ischia, Italy

Volcanic rocks and soils show a peculiar mechanical behav-
iour at both laboratory and in-situ scale due to their typical
structural characters. The Workshop will provide a show-
case for researchers to review recent developments and
advancements in the geotechnical characterization and en-
gineering applications related with volcanic formations.

The topics will be related to:

- geotechnical characterization under both static and cy-
clic/dynamic conditions, with special regard to structural
properties at different scales;

- geotechnical aspects of natural hazards involving volcanic
formations;

- geotechnical problems of engineering structures in vol-
canic environments.

Organizer: Associazione Geotecnica Italiana (AGI)
Contact person: Ms. Susanna Antonielli

Address: Viale dell'Universita 11, 00185, Roma, Italy
Phone: +39 06 4465569 - +39 06 44704349

Fax: +39 06 44361035

E-mail: agi@associazionegeotecnica.it

Website: www.associazionegeotecnica.it
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EUROCK 2015
ISRM European Regional Symposium
64th Geomechanics Colloquy
7 - 9 October 2015, Salzburg, Austria

O3 D

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-
neering geology.

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

Contact person: Haraldur Sigursteinsson

Address: Vegagerdin, Borgartin 7, 1S-109, Reykjavik, Ice-
land

Phone: +354 522 1236

Fax: +354 522 1259

E-mail: has@vegagerdin.is
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Sinkholes: When the Earth Opens Up

The ground beneath our feet, our cars, our buildings, ap-
pears to be incredibly solid. But, rarely, that solid ground
can simply open up without warning, dropping whatever
was above into an unpredictably deep hole. Sinkholes can
be anywhere from a few feet wide and deep, to two thou-
sand feet in diameter and depth. An undiscovered cavern or
deep mine can collapse, allowing the ground above to cra-
ter, or a broken water main or heavy storm can erode a
hole from below, until the surface becomes a thin shell that
collapses at once. Communities built atop karst formations
are very susceptible, where a layer of bedrock is water-
soluble, like limestone, and natural processes can wear
away caves and fissures, weakening support of the ground
above. Gathered here are images of some of these sink-
holes, both man-made and natural, around the world.
R <

-

A car at the bottom of a sinkhole caused by a broken water
line in Toledo, Ohio on July 3, 2013. Police say the driver,
60-year-old Pamela Knox of Toledo, was shaken up and
didn't appear hurt but was taken to a hospital as a precau-
tion. Fire officials told a local TV station that a water main
break caused the large hole.

A Los Angeles fireman looks under a fire truck stuck in a
sinkhole in the Valley Village neighborhood of Los Angeles,
on September 8, 2009. Four firefighters escaped injury
early Tuesday after their fire engine sunk into a large hole
caused by a burst water main in the San Fernando Valley,
authorities said.

A man inspects a sinkhole formed in a house on July 19,
2011 in the north of Guatemala City. When neighbors heard
a loud boom overnight they thought a gas canister had
detonated. Instead they found a deep sinkhole inside a
home in a neighborhood just north of Guatemala City. The
sinkhole was 12.2 meters (40 feet) deep and 80 centime-
ters (32 inches) in diameter, an AFP journalist who visited
the site reported. Guatemala City, built on volcanic depos-
its, is especially prone to sinkholes, often blamed on a leaky
sewer system or on heavy rain.

usy W s
E

A Toledo firefighter rescues Pamela Knox after a massive
sinkhole opened up underneath her car in Toledo, Ohio, on
July 3, 2013.

On the night of November 11, 1957, a huge hole opened up
in Seattle's Ravenna neighborhood, caused by the failure of
an underlying six-foot diameter sewer pipe. The 60-foot-
deep hole affected only the streets, sidewalks and some
yards, as seen in this photo taken at 16th Ave. NE and Ra-
venna Blvd on November 15, 1957. No homes were dam-
aged, and nobody was injured, but the hole took two years
to fill and repair. More on the story here. Also, see this
intersection today on Google Maps Street View.
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Aerial view of a huge hole caused after a collapse in the
sewage system in the neighborhood of San Antonio, north
of Guatemala City, on February 23, 2007. Three people
were killed in the collapse, as twelve homes were swal-
lowed up.

In June of 1994, a huge hole, 106 ft. wide by 185 ft. deep,
opened in the center of an IMC-Agrico waste stack near
Mulberry, Florida. The sinkhole, shown in this July 13, 1994
photo, released 20.8 million pounds of liquid phosphoric
acid into the ground below, and into the Floridan aquifer,
which provides 90 percent of the state's drinking water. The
company voluntarily spent $6.8 million to plug the sinkhole
and control the spread of contaminants in the ground wa-
ter.

A hole remains where a structure once stood in Guatemala
City, on February 23, 2007. A giant sinkhole swallowed
several homes killing at least three people, officials said.
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The Lassing mining disaster. On July 17, 1998 a Talc mine
below the town of Lassing, Austria, experienced a partial
collapse, filling with groundwater and opening up a sinkhole
in the town above. Shortly after, a rescue crew of 10 men
went into the mine to search for a single missing miner,
and a massive collapse followed, opening up an even larger
crater above. The first missing miner was found alive after
ten days, but all ten of the rescue team members were
killed. Here, workers examine the crater, on July 22, 1998.

e
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Police tape surrounds the house of Jeff Bush, who was con-
sumed by a sinkhole while lying in his bed on the night of
April 30, 2013 in Seffner, Florida. First responders were not
able to reach Bush after he disappeared and were unable to
even recover the body. The house and two neighboring
houses were later demolished.

A truck lies in a sinkhole which occurred overnight on Shil-
iuzhuang road, in Beijing, on April 26, 2011. A section of
the road collapsed beneath the truck, slightly injuring the
driver and a passenger, who both jumped out the vehicle

before it sank into the hole.
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A bus, after falling into a pit created by an underground
explosion in Rui'an, Zhejiang province, on January 16,
2011. An explosion on a road in east China's Zhejiang Prov-
ince tossed a bus without passengers four meters into the
air, injuring the driver and a 6-year-old boy on the road-
side, local fire fighters said on Sunday. The cause of the
explosion was under investigation, Xinhua News Agency
reported.

s

People stand next to a 24.9 meter (82 feet) diameter pit at
a village in Guangyuan, Sichuan province, on February 28,
2013. According to local media the pit formed on a karst
landform last year after the ground surface kept sinking for
six days in September. The investigators said the pit may
face further sinking after rains due to its geological condi-
tions.

This aerial view shows a large sinkhole that claimed several
sports cars, a house, and the deep end of the city swim-
ming pool, in Winter Park, Florida, on May 11, 1981.

Workers use machinery to fill in a sinkhole that buildings
collapsed into near a subway construction site in Guang-
zhou, Guangdong province, China, on January 28, 2013.
The hole measured about 1,000 square feet, and was
around 30 feet deep, but no one was killed, according to a
state media report.

A campsite is sucked underground by the opening of cav-
ernous sinkholes near the Ein Gedi Spa on the shores of the
Dead Sea, on September 10, 2008.

A fireman watches a cow being lifted out of a five meter
deep hole at Saint Saulve near Valenciennes, northern
France, on June 19, 2001. The ground collapsed as two
cows crossed over an underground quarry. The cows were
unhurt.
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Rescuers work at the scene of a landslide in Saint-Jude,

Quebec as shown from the air on Tuesday, May 11, 2010. A large crater that appeared in the early hours in the Ger-

Four people, including two children, are missing after a man town of Schmalkalden, on November 1, 2010.
sinkhole triggered by a landslide swallowed their house

northeast of Montreal.

Neighbors gather near the site of a huge sinkhole in Gua-
temala City, on May 30, 2010.

A giant sinkhole in Guatemala City, on May 31, 2010. More e RERE N
than 94,000 were evacuated as the storm buried homes < : R

under mud, swept away a highway bridge near Guatemala
City and opened up several sinkholes in the capital.

A stranded car is hoisted from a collapsed road surface in
Guangzhou, Guangdong province, on September 7, 2008.

A giant sinkhole caused by the rains of tropical storm
Agatha, in Guatemala City, on June 1, 2010. The hole
swallowed at least one three-story building.

An aerial view of sinkholes created by the drying of the
Dead Sea, near Kibbutz Ein Gedi, Israel, on November 10,
2011.
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A man walks past a cement truck which fell into a pit after
the road caved in, in Xi'an, Shaanxi province, on September
28, 2012.

Local residents look at a sinkhole near Qingquan primary
school in Dachegngiao town of Ningxiang, Hunan province,
on June 15, 2010. The hole, 150 meters (492 feet) wide
and 50 meters (164 feet) deep, first appeared in January
and has destroyed 20 houses so far.

A local resident throws a stone into a sinkhole near
Qingquan primary school in Dachegngiao town, Hunan
province, on June 15, 2010. No causalities had been re-
ported and the reason for the appearance of the hole re-

mains unclear.

Three homes damaged from a sinkhole sit on the edge of a
hill whose lower area collapsed onto other homes in the
LaJolla section of San Diego, on October 4, 2007.

(The Atlantic, July 12, 2013,
http://world.einnews.com/article/158742686/t8tfbkd]P-
IWExuu?afid=777&utm source=MailingList&utm medium=
email&utm campaign=Breaking+News%3A+world412-

Monday)
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Plan to build world's longest undersea tunnel
from Dalian to Yantai

The government is planning to spend 260 billion yuan (HK$
326 billion) to build the world's longest undersea tunnel
across the Bohai Strait.

The proposed 123-kilometre railway project would carry
passengers and vehicles between the port cities of Dalian in
Liaoning's and Yantai in Shandong, according to Time
Weekly, a Guangdong-based newspaper.

Pl w_/

. Liaoning

¢

NORTH
| \ KOREA

Beijing Bohai Sea
Seikan  Channel
Tunnel  Tunnel
(JPN) (UK-FR)
Hebei 5045km  53.83km
‘oposed
railway tunnel
Shandong total length:
E 123km 50km
—

SCMP

The report said the tunnel, of which 90 kilometres would be
under water, would surpass the world's two longest channel
tunnels - Japan's Seikan Tunnel and the Channel Tunnel
that connects Britain and France.
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"It is a key national project that won the full support of
Premier Li Kegiang when he was Liaoning's party chief in
2004," said Professor Wang Mengshu, a tunnel and railways
expert from the Chinese Academy of Engineering.

Wang said the Bohai Sea tunnel was a critical part of the
country's 5,700-kilometre railway project to link the cities
of Tongshan in the northeast and Sanya in Hainan.

While the State Council must first review the massive pro-
posal, Wang said work could start as early as 2016 and
would take about six years to complete. The China Railway
Engineering Corporation would manage the tunnel after it
opens.

For security reasons, the structure and design would mirror
the 54-kilometre Seikan Tunnel, which is now the world's
longest and deepest operational rail tunnel, Wang said.

Passenger vehicles would be loaded onto rail carriages and
transported at up to 250km/h, shortening driving time be-
tween Dalian and Yantai to an estimated 40 minutes. Time
Weekly said ferries between the two cities, which are about
170 kilometres apart, require eight hours to make a single
trip.

The tunnel proposal includes 12 comprehensive studies
compiled by more than 100 experts over more than two
decades. It could be submitted to the State Council with an
endorsement from the academy as soon as next month,
Wang said.

Time Weekly said the Liaoning and Shandong governments
were asked to provide 100 billion yuan each, while the
other 60 billion yuan would be covered by railway corpora-
tion.

The investment of 260 billion yuan was projected to break
even within 12 years. Daily traffic flow between Dalian and
Yantai was expected to increase to more than 100,000 ve-
hicles by 2015.

(Minnie Chan / South China Morning Post, 12 July, 2013,
http://www.scmp.com/news/china/article/1280386/china-
plans-worlds-longest-undersea-tunnel)

To ox£d10 avaBI®VEl
Tn peYaAUTepn unoBaAdacoia crpayyda Tou
KOOHOU O€Asl va kataokeudaoel n Kiva

il

L

H onpayya (kokkivo) 8a ouvedee Ta AKPA TOU KOAMOU Tou
Mnoxdi, 0 onoiog avTIoToIXEl OTO E0WTEPO TUAMA TNG KiTpi-
vng ©@aAacaag (Mpooappoyn and NASA Goddard Spaceflight
Center)

H Kiva 6a enevdlosl 260 dioskaTopplUpia youav, f nepinou
32 JloekaTodpUpla €Upw, yia Tnv avaBinon evog naAiou
oxediou agopd TNV KATAOKEUN TNG MeyaAuTepng unoBaAdo-
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olag onpayyag otov koopo. To ToUveA oTa STeva Tou Mno-
Xal, HAKoug 123 XIAIOPETPWV, Ba GUVEDEE TIC AVATOAIKEG ME
TIG BOPEIOAVATOAIKEG MEPIOXEG TNG XWPAG, HEIWLVOVTAG TNV
anooTaon Kata oxedov 1.000 XAW.

H onpayya 6a &ekivasl and 1o Alpavi Tng noAng NtaAiav
oTnv BopeloavaTtoAikn snapxia Alaovivyk kai 8a KataAnyel
otnv noAn Tavtdlr otnv avaTtoAikn ZavTovyk, avaQEpel o
dIkTUaKOC TONOG China Economic Net.

NavTtwg 1o dnuoocicupa dev digukpivilel NOTe Ba EeKIVIOEl TO
£pYO0 Kal N0Te 6a OAOKANPWOEI.

H Kiva gixe avakolvwaoel yia npwTn opd To oxdio To 1994,
EKTIMWVTAG OTI N onpayya Ba sixe oAokAnpwbei Ewg To 2010
Je kdaTog kdoTog 10 dio. doAdpia. Eikool xpovia apyodTepa,
To QIAODOED napapével oTo 0TAdI0 ToUu Oxedlacuou, avape-
pEl 0 JIKTUAKOG TOMOG XWPIG va divel AENTOUEPEIEG.

To kOOTOC YIa TNV KATAOKEUN TNG onpayyag 8a pynopolos va
anooBeoTei og diaoTnua 12 €Twv, dnAwoe o Oudvyk Mev-
YKooU, WEANoG TNG Kivedikng Akadnuiag Mnxavik®v, o omnoiog
ekTiunoe OTI Ta €TRoIa €00da and Tnv AsiToupyia Tng onpay-
yac 6a avépxovTal o nepinou 20 digekaToypuplia youav.

H peyaAUTepn unoBaAdcaola onpayya Tou KOOHOU BpiokeTal
ornv lanwvia -n onpayya Zeikav, pnkoug 54 XIAIOPETPWYV,
ouvdEel TIG VAoOUG Xovoou kal XoKdaivTto Kal napadodbnke To
1988 UoTepa anod dUO OEKAETIEG KATAOKEUNG.

Zenepvd kaTd Tpia nepinou XIAIOPETpA TN onpayya Tng May-
XNG, N onoia ouvdéel TV AyyAia pe Tn FalAia kar €xel uAKog
nepinou 51 XIAIOPETPWV.

(Newsroom AOA, pe nAnpogopieg ano AMNE/Reuters, 11
Iouhiou 2013, http://news.in.gr/science-
technology/article/?aid=1231257056)

O3 D

Na TouGg KaA€ooulE yia CUHBOUAOUG ...

MApav Tnv karaoracn oTd ... N63d1a Toug
KaoTopeg cwlouv pwaoiko XwpIo and Tnv EAAE&l-
yn vepou

AYNeWVTAg To PHEYeBOG TOU €pyou, KAOTOPEG Nou Jouv Kov-
TG 0t £va AMOMAKPUOWEVO PWOIKO XwpPIO avéAaBav va XTi-
oouv &va TeXvVNTO ¢pdayua, divovrag AUOn OTO EMITAKTIKO
nPOBANUa EAAEIPNC vePOU nou avTiyeTwniav ol KATolKol.

Eni TouAayioTov pia dekasgTia, ol KATOIKOI TOU pWOIKoU XW-
ploU Mnounpogpka, kovrd ora OupdAia, kKavouv uaTaia aitn-
OLIC OTNV TOMIKMA auTodioiknon Yla KAaTAaoKeEUr €&VOG VEOU




PpPAYHAToG, KABWG TOo NAAaId, QTIAYHEVO £ni COBIETIKNAG EMO-
XNG, KaTaoTpAaPpnKe.

H éAAeiwn TapieuTnpa, o€ andoTacn TouAdxioTov 30 XAM.
and TNV KOVTIVOTEPN NOAn otn ZiBnpia, dnuioupyei otipa
nNPoBANUATWV: anod avendapkela noTioTIkoU vepoU, £€wg avu-
nap&ia anobnkeupévou vepoU yia €KTAKTEG KATAOTACEIG, O-
nwg pia nupkayid.

Tn AUon avélaBe oikeloBeAwG va dwaoel dia opada anogpaai-
OHEVWV KAOTOPwWV, N onoia dpxioe va xTifel vuxbnuepov éva
@payua, evrunwaoialovrag gaAioTa We Tnv moldTnTa TnG £p-
yaoiag TnG. «Eav ol avlpwnol dev To pifouv, auTtd To Ppay-
Ma 6a oTtéketal €dw yia navra», dNAwWoe évag KAToIKog, O-
nwg HETEdWOE To Sky News.

(Newsroom AOA / 16 IouAiou
2013, http://news.in.gr/perierga/article/?aid=1231257784)
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ENAIAG®EPONTA -
2EI2MOI

Aioviol yiyavTreg
AvTipéTona pe Tn diIappwon, Ta ynAa Bouva
KpaToUV TO avaoThHd Toug

H kopu@n Tou 'EBepeoT Ba napapsivel yia kaipd navw ano
Ta oUvveQpa

MNw¢ Ta 6pn katopbwvouv va Zouv... oav Ta YnAda Bouvad Kai
va pévouv OpBia yia eKaTovTAdeg ekaToppupla Xpovia evw
Kkavovikd Ba &npene va «TpwyovTal» ano Tn didppwan Kai
kanoia oTiyun va s€agavifovral; Mia peAéTn divel yia npwTn
(opa Wia anavrnon, n onoia €kTOG and IKAvonoinTIKn €ival
kal anpoopevn. To govTeENo nou npoTeivel deixvel 0TI ol idIEg
ol duvdapeig Tng d1aBpwaong eival auTég nou xapifouv OTIG
0pOCEIPEG TNG NG TN pakpolwia Toug,.

O, T1 aveBaivel kateBaivel

SUPQWVa WE TIG KpaTouoeg Bewpieg Ta Bouva, Ta onoia u-
YwvovTal 0Tav ol TEKTOVIKEG MAAKEG ouvavTioUvTal WeTagu
TOUG OMPWXVOVTAG Mpog Ta enavw Tov @Aold Tng ng, Ba
npénel HE TNV NApodo TOU XPOVOU va «KOVTAiVOUuv», UNoKU-
nTovrag orn diaBpwon nou ugioTavral eEWTEPIKA, anod na-
PAYOVTEG ONWG N BPoxn, Ol MAYETWVEG Kal oI KaToAIoBAJEIg,
aAAd Kal €k Twv €0w, and Toug MoTapoug nou diaBpwvouv
TO UNTPIKO METpwMa oTn PBacn Toug. Aappavovrag unown
OA0OUG auTouG Toug JIaBpwTIKOUG NApAyovTeG, TA unapxovra
HMoVvTEAa Oivouv OTIG OpOCEIpEC NeEPIOPIoPEVO Xpovo TWwNG:
€va 0pog Uwoug 4.000 . yia napadeiypa 6a npénel va xavel
To WI0d UWog Tou PéEoa oe 20 ekaTtoppupla Xpovia. Map' oAa
auTd NoAAEG opoocipeG TNG NG, anod Ta AnaAAdxia oTig H-
vwueéveg MoAiTeieg wg Ta OupdAia otn Pwoia, oTékovTal oTa-
Bepd O0TO UWOG TOUG €D KAl EKATOVTADEG ekATOUMUpPIA XPO-
via.

Topa pia HeEAETR nou dnuooielBnke oTnv  e€niBswpnon
«Nature» divel gia andvrnon o€ auto To napdado&o. To Hu-
oTIKO, ONWG unoaTnpifouv o1 EpeUVNTEG ano To MavenioThyio

Tou 'Opxoug oTn Aavia pe enike@aAng Tov NTEIRIVT EykyoAl,
BpiokeTal oTnv aAAnAenidpacn Twv HNXaviohwv Tng dida-
Bpwong. AvTi va ouvepyoUV yid va «KovTUvVouv» Ta Bouvd,
onw¢ unootnpilel n kpatoloa Bewpia, KATA KAMOIOV TPOMNO
aAAnAoe€oudeTepwvovTal  eniBpadlivovTag onuavTika Tn
diaBpwTikn diadikaaia.

®pévo oTov PaUAo KUKAO

Qc Twpa ol 1dikoi Bewpouoav OTI 0 KUPIOG dIaBpwTIKOG Na-
pdyovTag yia Ta Opn €ival ol noTapoi, ol onoiol «Tpwve»
olya-olya To PNTpIkO NETPWHA OTO ECWTEPIKO TWV BOUVMV
av Ta vepd TOUG HETAPEPOUV HEYAAEG NOCOTNTEG AEIQVTIKAG
AupouU Kal aAwv cwpaTidinv. ‘OTav Ta Bouva «onpwXVov-
Ta» Npog Td NAVwW Anod TNV Kivnon TwV TEKTOVIKOV MAAK®YV,
npeoBelel n undpyxouod Bewpia, ol «VEOKOMEG» MAAYIEC TOUG
gival g peydAo Babud anodTopeG, e ANoTEAEONA va ugioTa-
VTal OUXVEG KaTtoAloBnoeig. O1 KaToAIoBAOEIC auTEG dloxe-
TEUOUV NeEPIOCOTEPA JIABPWTIKA UAIKA OTOUG moTapoug, ol
onoiol Pe Tn O€lpd TOUG NUPOdOTOUV VEEC KATOAIOBAOEIC O
€vav (pauio KUKAO nou, HE TNV Ndpodo TV XIAIETIOV, «TPp®-
£1» Olya-olyd TIG OpOCEIPEG.

MpooopoiwvovTag woTdoo Tn diadikacia €EEAIENG Twv PBou-
VOV APEOWG META Tnv avlywar Toug anod Tnv kivnon Twv
TEKTOVIK®V MAAK®V, Ol ENICTAPOVEG and Tn Aavia avakaiu-
wav 6T Ta npdaypara paAdov dev eEgliooovTal akpiBwg kat'
auTov Tov TpOMo. AlanioTwaoav OTI ol MAAYIEG TWV OPOCEIPWV
kabwg OdlaBpwvovTal apyxifouv alya-ciya va yivovrtal nio
OMAAEG Kal Mo oTaBepEG - N POMMA TOUG NPOG TIC KATOAIGON-
0€IG HEIWVETAl. Mali ye auTnVv PEIOVETAl KAl N €l0por| Agiav-
TIKQOV OTOIXEiwV OTOUG noTapouc, Kal apa kai n d1aBpwTIKA
Toug dpdaon. 'ETol, kabwg ol dU0 onUAvTIKOTEPOI NAPAYOVTEG
TNG unaivouv oe «U@eon», n d1GBpwaon oc peyalo Paduo
«(pPevAapeEl». ZUPPWVA PE AUTO TO MOVTEAD O XpoOvog {wng
TWV YnA®v Bouvwv Eenepva Ta 200 skatoppupla xpodvia -
didoTnua noAU Mnio KOVTIVO OTnV nAIKia TwV PEYAAWV 0po-
OEIp®V TOU NAavATh.

(Brjpa Science / Newsroom AOA, 07 TouA.
2013, http://news.in.gr/science-
technology/article/?aid=1231256325)

(C- 4R -0)

Predicting earthquakes and saving lives - with
smartphones

In 1989, the strongest quake since 1906 hit San Francisco,
killing 63 and injuring more than 3,500

Living in an earthquake zone adds a certain spice to
life.
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To the normal catastrophes of day-to-day existence, you
can add the possibility that the earth will open up under-
neath you and swallow you whole.

The first earthquake is scary - but unless a massive shaker
comes along you quickly become accustomed, even com-
placent.

This is when being prepared becomes even more impor-
tant; your survival kit with plenty of bottled water, knowing
where - and where not - to shelter.

And actually scrambling into these areas at 5 am when a
quake hits, instead of rolling over, going back to sleep and
assuming it's not the "big one" because you had a late
night and don't want to crawl out of bed.

This is where being alerted to the fact this isn't just a
tummy trembler, it's actually a potentially devastating
magnitude 7.5 would be useful - because it could save your
life.

Unfortunately, early warning systems are hugely expensive
pieces of infrastructure to build from scratch.

So a team from the California Institute of Technology (Cal-
tech) has created an app that uses the accelerometer in
your smartphone, and turns it into a simple seismometer
(device that detects the vibrations from earthquakes).

Group dynamics

Richard Guy has managed the Community Seismic Network
for the last two and a half years

Richard Guy is part of the team that put together Crowd-
Shake, with graduate computer science student Matt Faulk-
ner.

He manages Caltech's Community Seismic Network, which
has been running an earthquake monitoring project for the
past three and a half years, to complement the more formal
seismic monitoring services.

"In the Pasadena area, which is a relatively small commu-
nity - it's hardly 10km across - we have hundreds and hun-
dreds of volunteers that we give a very small low-cost ac-
celerometer to, it's actually a seismometer," he says.

The devices either plug into a PC or router, and pick up the
vibrations caused by tremors.

Earthquake early warning systems rely on lots of sensors
spread over a region. So when an earthquake begins, the
closest stations pick up the tremors.

The data they gather is then sent to processing centres,
where the intensity is calculated, and the time it will take
for the quake to reach other areas. Then alerts are sent
out. This system, although more basic, works on the same
principles.

Be prepared: As a coastal state, tsunamis are also a danger
in California, as this sign on Venice Beach points out

The project has hit a few bumps in the road - there's the
cost of the devices, and the fact that some are simply never
installed.

So the next logical step was a Smartphone app called
Crowd Shake - meaning no hardware to buy or maintain.

"The attractiveness of smart phones is that they have many
things already built in," says Mr Guy.

"The accelerometer is already in the phone, the location is
something the phone knows, it's not something that a per-
son has to tell it.

"And of course your Smartphone knows exactly what time it
is."

This seismometer plugs into your home router. The lid is
removed to reveal the hardware

They are also easy to use, says Mr Guy.

"From that point of view smart phones are an extraordinar-
ily attractive device for monitoring earthquakes.

"Now on the other hand, they come with very interesting
challenges - the sensor, the accelerometer in a Smartphone
is certainly not of the quality of any sort of a device you
would add to your PC or some other setting. So that's a
basic challenge."

Distinguishing normal movement from the vibrations from
an earthquake is also tricky.

"If there are just enough [phones] that are stationary,
which could be a very small percentage, from that we can
determine, 'OK, an earthquake is under way and this is how
intense it was at a certain point'," he says.

The data is analysed and then pushed back to the commu-
nity of users.

"Then the receiving phone says, 'Well, I know where I am, I
know where it started, I know the time difference between
when the event began, I know what time it is now, my little
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phone app can calculate very, very simply in just a few mil-
lesions, this is how bad I think it's going to be where I am
right now.'

"It can then provide... an alert to this user saying: 'You
have so many seconds before a damaging wave will are-

rive'.

At the moment the app is still a prototype. Implementation
across California is unlikely unless it is done by government
agencies, as the risk of litigation is so high - for example,
should someone be injured during a false alarm, says Mr
Guy.

So the target is the developing world - countries with a high
risk of earthquake, but without an early warning infrastruc-
ture in place - where mobile ownership is common.

Buhl, in western India, suffered a devastating earthquake in
2001. The region is being considered as a tested for Crowd
Shake

Early bird

The big brother to the Community Seismic Network project
is the California Integrated Seismic Network's Earthquake
Early Warning System.

"The network of seismometers is really a computer net-
work," says the director of Caltech's Earthquake Engineer-
ING Research Laboratory, Tom Heaton.

"We basically monitor all of the shaking that happens at
roughly about 400 stations in the western United States,
and we have access to that information within about a sec-
nod of when the shaking occurs at the station."

When a quake is detected members of the network are
alerted.

"We've been writing software that does the kind of analysis
a human being would do if they had time to do it," he says.

"The one that I work on is called the virtual seismologist,
we're trying to teach a computer to be like a seismologist,
but unlike a seismologist, computers can stay awake all the
time and they don't get bored."

The early warning system has already been proven to work.
At Caltech they're working on ways to send alerts to smart
devices, which inevitably includes a Smartphone app.

"The app gets notification that an earthquake has occurred
.... It can project when the shaking will get to the phone
and how big it will be. And then the phone can start to
countdown and say, shaking in 10, 9, 8, and even give
some idea - strong shaking or weak shaking depending on
what we anticipate."

One of the big hold-ups is financing. The project has re-
ceiled funding from the US Geological Survey (USES) and
more recently the Gordon and Betty Moore Foundation,
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while waiting to find out whether a bill currently in front of
the state legislature will implement the system.

/ Strong Shaking

GETTY IMAGES |

Sims city: The early warning system was used during an
earthquake drill held in Los Angeles in March

Proof that this type of technology works can be found in
Japan.

The country has an effective early warning system adminis-
tered by the Japan Meteorological Agency. Thanks to apps
like Yorker Call, earthquake alerts can be pushed to smart-
phones, while the iPhone 5 can do it automatically.

No matter how sophisticated these systems are, there's
only so much a warning can do.

In March 2011, the north-east of Japan experienced the
most powerful earthquake to hit the country, a magnitude
of 9.0. This was followed by a tsunami that inundated the
Pacific coast.

In Japan it is called the Great East Japan Earthquake. It is
thought that close to 20,000 people were killed.

Carp streamers - or koinoburi - are hung outside Japanese
homes with sons on Children's Day on 5 May. But this
school of 370 blue carp mourn the children who died in Hi-
gashimatsushima, Miyagi prefecture

The early warning system certainly saved lives. But the
scale of the disaster was just too big. And the tsunami
alert, which takes longer to compute and generate, gave
some only 15 minutes to get to higher ground.

The American Red Cross has launched a suite of apps cre-
ated by UK-based developers 3 Sided Cube for use in natu-
ral disasters, one of which is for earthquakes.

It uses the USGS feed giving information on quakes as they
happen, and sends alerts to people who have set the app to
watch certain areas. It then sends them to a page with
more information.

"[We] developed this app to give instant access to informa-

tion on what to do before, during and after earthquakes
with preparedness information developed by trusted Red
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Cross experts," says the American Red Cross's Matt Gold-
feder.
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AMERICAN RED CROSS

The American Red Cross app gives details of shelters

"The app also includes preparedness information for events
that may happen after earthquakes, such as fires and tsu-
namis."

An "I'm safe" button lets you send an alert to family,
friends and social networks, where you can also share in-
formation. It includes a toolkit that has a torch setting,
strobe light and an alarm.

"A recent Red Cross survey shows that nearly one-fifth of
Americans say they've received some kind of emergency
information from an app they've downloaded. It's important
that people can access this information right on their mobile
device," says Mr Goldfeder.

Other apps that claim to help in the aftermath include
Earthquake Buddy, which will send an alert to four contacts
if a phone detects an earthquake, with your GPS co-
ordinates attached. For Californians, MyFault shows areas
likely to be subject to landslide or liquefaction.

And apps like QuakeFeed and QuakeWatch let you track
earthquakes around the world as they happen.

Technology might not be able to save the world. But it
might be able give you and your loved ones the edge when
it comes to surviving the worst of natural disasters.

(Fiona Graham, Technology of business reporter / BBC
News, 9 July 2013, http://www.bbc.co.uk/news/business-
23204346)

3 O

NASA says new technology could help buildings
survive earthquakes (video)

NASA engineers say they've found a new way to keep
structures from shaking that could help buildings survive
earthquake damage. The technology was developed at Mar-
shall Space Flight Center and successfully tried out on the
365-foot-tall Dynamic Test Stand that has also tested the
Saturn V rocket and the space shuttle.

"Not only could this technology be applied to existing struc-
tures that have problems ... it could change the way build-
ings and other structures are designed," project manager
Rob Berry said in a NASA news release. "It could have the
ability to keep aircraft, ships and oil platforms steady dur-
ing high winds, waves and other weather events - any-
where where fluids and structures coexist. We are currently
in discussion with industry regarding potential applications."

The patented technology, called fluid structure coupling,
had its origin in NASA's attempt to mute the dangerous
vibration in launch vehicles with huge liquid fuel tanks. En-
gineers designed a device to fit inside a fuel tank to calm
the vibrations during liftoff.

The massive 365-foot-tall Dynamic Test Stand at Marshall
Space Flight Center that NASA engineers first shook, then
quieted with a new fluid stabilization device. (NASA)

To test their device, engineers went to the 4.5 million-
pound building. They put a 14,000 pound water tank and
large weights on the top floor and moved the weights back
and forth to make the entire building sway. But when they
turned on the new device inside the tank, NASA says, "the
movement was nearly completely stopped.”

The device, which weighs less than 100 pounds, "controls
the interaction between the fluid and the structure," Berry
said. In the test, the results were equivalent to reducing
the vibration of a 650,000 pound launch vehicle.

(Lee Roop / All Alabama, July 12, 2013,
http://blog.al.com/breaking/2013/07/nasa says new tech
nology could.html)

O3 D

Mep1oTPOPIKOG iAlyyog
H di1apkeia Tou 24mpou aAAdadel ano 1o Ao§uyka
NG I'ng

Av vopileTe OTI n kABe pépa TN LwNG oag €xel akpiBwg 24
WPEG, NMAavaoTe NAAvnv oIkTpd. 'ONwg €ival yvwoTo OTOUG
EMIOTAMOVEG, N dIApKeEIa TNG NUEPAC aAAalel ava nepIodoug
€€ aitiag peraBoAwv oTnv NepioTpo®r TNG 'N¢. Twpa Wia pe-
AETN «UETPAE» YIa NpWTN Popd KABe NOTe akpIBwg cuppai-
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VEl auTo, evTtonifovTag PaAioTa €vav «EETpa», AyvwoTo wg
TWPa NapdyovTa nou «nailel» JeE TO EIKOCITETPAWPO HAG Kal
QaiveTal va ouvdyEeTal Pe To PayvnTiko nedio Tng Mg.

MeTaBoAEG oTnV NepIoTPOPN TNG MG apaipolv ) NpooBE-
TOUV XIAIOOTd TOU JEUTEPOAENTOU OTO EIKOCITETPAWPO HAG

H nepioTpo®r TnG 'ng napouaoialel diakupavaoeig kade xpovo
N ava dskacTia €€aiTiag YETABOA®V MOU CNUEI®VOVTAl GTNV
aTHOoPAIpa KAl OTOUG WKEAVOUG TNG AAAA KAl OTO E0WTEPIKO
TNG, oTov pavdua Kal Tov nuphAva Tng. QoTOo0 ol akpiBEig
MeTaBoOAEG nou npokaAoUv ol 3IAKUPAVOEIG auTeG oTn didp-
KEla TNG NUEPAC Kal Ta «poTiBa» nou akoAouBouUv dev RTav
NANPWG YVWOTA OTOUG ENICTAMOVEG. Mia opdda €peuvnTOV
ME emIkepaAng Tov PiToapvTt XoAu Tou lavemioTnuiou Tou
NiBepnoul Tng BpeTaviag avéAuoe aoTpovopikd kai dopupo-
pIka dedopéva anod To 1969 w¢ onuEpPa YE OTOXO va TIG Ka-
Taypayel.

3TN HEAETN Toug, nou JdnuooielBnKe OTnNV €niBewpnon
«Nature», napouaoialouv TN CAQECTEPN <«AMEIKOVION» TNG
OIGPKEIAG TOU EIKOCITETPA®POU HAG Yia Ta TEAEUTAIA NEVAVTA
xpovia. O1 gpeuvnTEG evTOnmioav TpeiC dIaPopeTikoUg napa-
YOVTEG Mou NpokaAoUv «AdEuyka» oTnv Kivnon Tng Mg ka-
Bw¢ auTn yupilel yUpw anod Tov €auTd TNG — Kal auEopein-
VOUV Ot JIaPOpPeTIKO Baduo Tn didpkeia TnG MEPAG pag oe
TPEIG 31aPOPETIKOUG KUKAOUG.

Enippoég anod Ta «onAdyxva>» Tou nAavATh

Kat’ apxdg katéypawav AENTOPEP®E MIA YVWOTH dlakupav-
on, Karta Tnv onoia n d1ApKeIa TNG NUEPAG au&averal f PEIw-
veTal avd nepinou pia dekastia KATa MPEPIKA XIAIOOTA Tou
OEUTEPOAENTOU YIa va €naveABel PETA OTA «(@UOIOAOYIKA»
TnG eningda. H diakluavon auTr o@eileTal oc Bpadeisg pe-
TaBoA&G NoU gnUEIMVOVTAl OTOV Nupnva Tng Mng.

O JeUTeEPOG KUKAOG Mou KaTaypd@nke OQEIAeETal €niong o€
dlepyacieg Mou ONUEIOVOVTAl OTO E0WTEPIKO TOU MAAvnTn,
Kal OUYKEKPIUEVA OTOUG OUVEXEIC KAUDWVIOUOUG mou napa-
TnpoUvTal and Tnv aAAnAenidpacn Tou PeUCTOU MUpPnva Kai
Tou oTepeoU pavdua Tou, Kal w¢ Twpa dev ATAv NoAU yvw-
oTOG oToug €1dIKoUG. 'Onwg anodeixbnke, o KUKAOG auTodg
dlapkei 5,9 £Tn kar aAAalel Tn di1ApKeEId TNG NUEPAG KaTa
KAGoPaTa Tou XIANIOOTOU TOU JEUTEPOAENTOU KABE XpoVo.

MayvnTiki avanndnon

O1 gpeuvnNTEG KATEYpAWAV OUWG KAl Hia TPITn KATnyopia
JeTaBoAwyv, n onoia w¢ Twpa dev €ixe napartnpnsi. Eidav
OTI TPEIG POPEG HEDA OTA TEAEUTAIA XPOVIA, KAl CUYKEKPIME-
va 1o 2003, To 2004 kai To 2007, n NEPICTPOPN TOU MAAvh-
TN Napouciace HIKPEG «avanndnoeig». O avanndnoeig auTeg
napepBaiiovral aAAalovtag TIC MO PHAKPONPOBECUEG PETA-
BoAég kaTd &va kAAopa Tou XIAIOOTOU TOU OEUTEPOAEMTOU
kal diapkouv yia pepIkoUC PAVEG npoToU Ta mpdyuaTa €na-
vEABOUV OTN QUOIOAOYIKNA TOUG KATAoTaaon.
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EAEyxovTag dopuPopIkEG BEDOHEVA OXETIKA WE TO HAYVNTIKO
nedio TNG g Tnv Teheutaia 20€Tia o1 ENICTAOVEG €idav OTI
avaloyeg avanndnoeig, ol OMOiEG CUMNINTOUV WE AUTEG TNG
NEPIOTPOPNG, ONMEI®VOVTAlI KAl OTO HayvnTikOG nedio Tou
nAavATtn. O K. XoAu unonteUeTal 0TI AQUTEG o1 EAPVIKEG PETA-
BoAEG evdexopEVWG NpokaAoUvTal OTav €va KOPMATI AwuE-
VOU Mnuprnva npookoAAATal npoowpiva otov pavdla, aAAa-
CovTag Tn ywviakn TaxuTnTa Tng rng.

(Brjna Science / Newsroom AOA, 12 IouAiou 2013,
http://www.tovima.gr/science/technology-

planet/article/?aid=521938&h5=true)

Characterization and implications of intrade-
cadal variations in length of day

R. Holme & O. de Viron

Variations in Earth's rotation (defined in terms of length of
day) arise from external tidal torques, or from an exchange
of angular momentum between the solid Earth and its fluid
componentst. On short timescales (annual or shorter) the
non-tidal component is dominated by the atmosphere, with
small contributions from the ocean and hydrological sys-
tem. On decadal timescales, the dominant contribution is
from angular momentum exchange between the solid man-
tle and fluid outer core. Intradecadal periods have been less
clear and have been characterized by signals with a wide
range of periods and varying amplitudes, including a peak
at about 6 years. Here, by working in the time domain
rather than the frequency domain, we show a clear parti-
tion of the non-atmospheric component into only three
components: a decadally varying trend, a 5.9-year period
oscillation, and jumps at times contemporaneous with geo-
magnetic jerks. The nature of the jumps in length of day
leads to a fundamental change in what class of phenomena
may give rise to the jerks, and provides a strong constraint
on electrical conductivity of the lower mantle, which can in
turn constrain its structure and composition.

(Nature 499, 202-204, 11 July 2013,
http://www.nature.com/nature/journal/v499/n7457/full/nat
urel2282.html)
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Ta n@aioTeia «oupAiajouv>!
Mapayouv BopUBOUG ano YEMAOYIKEG SIEPYATIEG
rnou CnMEI®VOVTAl NPIV Ano pia ékpn§n

'Onw¢ Qaiveral kanoia naioreia NpoeIdonoloUV PE KPAuyEG
OTI NpOKeITal va ekpayouv




Apepikavoi epeuvnTeg dianioTwoav OTI OpICHEVA NPaioTeld
«oupAialouv> npiv ekdnAwOei pia €kpnén os autd. SUPP®VaA
ME TOUG €PEUVNTEG TO «OUPAIQXTO» €ival NPOioV HIKPWV OEl-
OMIKOV OOVACEWY Mou nponyoUvTdl TWV ekpnEewv. Towg
Aoinov n napakoAouBnon TNG CEICHIKNG dpacTnpIOoTNTAG OF
nePIOXEG OMOU UNAPXOUV e€vepyd ngaioTeia va Bondnoel
oTnVv gykaipn NpoBAewn piag eKpngng.

Ta nXnpa «TpéHoula>

EnioTripoveg Tou MavenioTnpiou TG OUdoIvyKTOV PHEAETNOAV
TNV akoAoubBia Twv ekpn&ewv oTo n@aioTeio Redoubt ornv
AAdoka. AianioTwoav 0TI KaBe Qopd nou ekdnAwvoTav Ka-
noia osiopikn dpaoTnpidTnTa napdyovrav rxol nou £uolalav
ME «oupAiaxTda». O1 gpeuvnTeG BEWpPOUV OTI OI fXol napdyo-
vTal 6Tav n oeIopikh dpaoTnploTnTa and otabepouc naApouc
apxidel va HETATPENETAI O€ YPryOpoug kpadaououg.

MaoTevouv OTI N NapakoAoUBNON TNG OEIOKIKNG dpaoTnpIoTn-
Tag yUpw and noaioTeia pnopei va anoteAéoel éva OsikTn
npoOBAewWnG NPaioTeIaK®V ekpnEewv. H peAETN dnuooieleTal
otnv eniBewpnon «Journal of Volcanology and Geothermal
Research».

(Bripa Science / Newsroom AOA, 17 IouAiou 2013,
http://www.tovima.gr/science/technology-
planet/article/?aid=522683&h5=true)
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Natural Disasters at All-Time High in China
Earthquakes taking a commanding lead in causing
damage and economic losses

The number of natural disasters occurring in China has
been significantly high this year, with earthquakes occur-
ring much more frequently than anticipated.

China’s average annual number of earthquakes between
M5.0 (magnitude 5 on the Richter Scale) and M5.9 has
usually been approximately 20, between M6.0 and M6.9
has occured on average 3 to 4 times, and two occurrences
of M7.0 or larger may occur every two to three years, ac-
cording to the China Earthquake Networks Center (CENC).

However, in recent years, frequent earthquakes of unex-
pectedly large magnitudes have occurred in China.

-

A resident cries on her collapsed house in Hetuo Township
in Dingxi, northwest China's Gansu province on July 22,
2013. Double tremors killed 73 people and injured almost
600, officials said. (STR/AFP/Getty Images)
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China’s Ministry of Civil Affairs stated in a report that earth-
quakes ranging between M5.0 and M8.0 have occurred 21
times in the first six months of 2013, which is much higher
than the annual earthquake predictions of the CENC.

Earthquakes Most Damaging

Despite the increasing number of all types of natural disas-
ters, earthquakes are considered to be the most damaging
and to cause the highest economic losses.

Earthquakes caused more damage to the country than any
other severe weather disasters—drought, floods, snow-
storms, hail, landslides, sandstorms, prairie fire, storms,
and typhoons struck the country from January to June. But,
32 percent of house collapses and 53 percent of houses
damaged are primarily due to devastating quakes, the Min-
istry of Civil Affairs report said.

Six M5.0+ earthquakes were recorded in Sichuan alone
during the six months, with the tremor damages accounting
for 80 percent of the nation’s total earthquake-related eco-
nomic losses, according to a July report by China Meteoro-
logical Administration (CMA).

The biggest Sichuan earthquake during the period, occur-
ring on April 20, 2013, was M7.0 and killed more than 196
people, injured 13,484, and affected 2.31 million, according
to official statistics.

The economic losses in Sichuan’s three hardest-hit counties
Lushan, Baoxing, and Tianquan were estimated at 61 billion
yuan (approximately US$10 billion), with insured losses of
6.1 billion yuan (approximately US$100 million).

The April Global Catastrophe Recap report by Impact Fore-
casting, the catastrophe model development center at the
world’s leading reinsurance broker, Aon Benfield, estimated
a local insurance penetration of 1 percent.

Yet, these three counties claimed the total economic losses
had been estimated at 169 billion yuan (approximately
US$27 billion). According to the 21st Century Business Her-
ald, this amount is 21 times more than the counties’ com-
bined gross domestic product (GDP) of 2012.

Earthquake Warnings Ignored

Three days before an M5.2 earthquake rattled Southwest
China’s Yunnan Province on April 17, 2013 causing at least
10 injuries and damaging more than 16,109 homes and
other buildings, a man had predicted the possibility of a
M5.0 earthquake in Yunnan’s Dali Bai Autonomous Prefec-
ture and posted his warning blog on Sino Weibo—China’s
Twitter-like microblogging site.

After the Yunnan quake, the blogger said his prediction was
made by analyzing the data obtained from the Yunnan
Earthquake Administration’s official website. In response,
the provincial administration claimed it is illegal to publicly
release information submitted by individuals or private sec-
tors regarding any anticipated future earthquake.

The Chinese Communist Party (CCP) leaders have been
ignoring such warnings for more than 30 years.

For example, three seismological monitoring organizations
warned Chinese authorities of the impending Tangshan
earthquake 30 years ago. Majiahe Seismic Center at Kailu-
an Mine, Beijing City Seismic Bureau, and Tangshan City
Seismic Office reported seismological changes to the Na-
tional Seismological Bureau and urged it to take preventive
measures to reduce potential damage. But authorities ig-
nored the warnings and deliberately withheld the informa-
tion for the sake of political stability.
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(Li Ping - Translated by Euly Luo. Written in English by Ar-
leen Richards / EPOCH TIMES, July 23, 2013,
http://world.einnews.com/article/159958679/dK8XRioZF7c
116Bu?afid=777&utm source=MailingList&utm medium=e
mail&utm campaign=Breaking+News%3A+world420-
Tuesday. Read the original Chinese article.)
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John Milne: Isle of Wight's earthquake science
pioneer

An iron lamp-post on the Isle of Wight played an
unlikely part in teaching the world about the nature
of earthquakes.

It was part of a homemade seismograph designed by a
Victorian scientist to pick up signs of tiny ground tremors.

Despite John Milne's pioneering experiments causing quite
a stir on the island, where some locals mistook his instru-
ments for ghostly activity, his name is now little known
outside scientific circles.

John Milne (centre) with Russian seismologist Prince Boris
Galitzin and his wife Tone Harikaw

He is however, revered in Japan where he laid the founda-
tions for how the country copes with the ever-present dan-
ger of earthquakes.

Milne's great nephew has produced a film on his achieve-
ments, part of a series of commemorative events on the
island marking 100 years since his death.

Dr William Twycross, a GP in Australia, said his family was
always aware of their illustrious forbear, who became
known as the "father of seismology".

While producing The Man Who Mapped the Shaking Earth,
Dr Twycross travelled to some of the earthquake zones his
great uncle had visited, including San Francisco, Iceland
and Japan.

"It was very exciting, we learnt a lot more about his life. He
was a remarkable man and a great traveller," he said.

Island life

Milne moved to the Isle of Wight in 1895 with his Japanese
wife. From his observatory at Blackwater Road in Shide, he
collated and analysed earthquake information sent from
around the world.

Based on his studies of tremor data he plotted the Pacific
fault line known as the "Ring of Fire".
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The Isle of Wight Society's biography recalls how Milne be-
came a familiar figure around the island. He acquired a full
size lamp-post from a local ironmongers to make a horizon-
tal seismograph which could detect tiny tremors.

Many scientists and dignitaries from around the world called
at his home, including the then Prince of Wales.

For some islanders however, the science was something of
a mystery.

Slight movements in his instruments' lights at night was
enough to convince drinkers at the Barley Mow pub that the
Isle of Wight was tipping up and down. Others thought it
was the sign of ghosts in the fields.

Another piece of monitoring equipment installed at a sailing
club showed increased readings at the same time each
evening - which was eventually put down to a regular liai-
son between a butler and a chambermaid in an adjoining
room.

While working in Japan from the 1870s, Milne built what is
believed to be the world's first seismograph and identified
the fault line on which, more than a century later, the epi-
centre of the devastating earthquake of 2011 lay.

He also produced the first guidelines for civil engineers con-
structing buildings in earthquake-prone regions which Dr
Twycross said "saved millions of lives".

The Japanese emperor conferred on him the honour of the
Third Order of the Rising Sun for his contribution to the
understanding of the quakes and he was given the title of
emeritus professor of seismology at Tokyo University.

John Milne produced guidelines for building in earthquake
zones

Dr Twycross accepts Milne will always be more famous in
Japan than in his native country.

"It's bound to happen - earthquakes are an important part
of the history of Japan, more so than in Britain which is not
as prone," he said.

"At the time it was meeting of Victorian technology and the
need to discover what was going on in the earth."

Among events to honour Milne on the centenary of his
death are a church service and a premiere screening of Dr
Twycross's documentary at Newport's Quay Arts Centre.




And Newport Golf Club, which Milne established, has hosted
its 99th annual John Milne Vase competition in his honour.

An exhibition of his life and work at Carisbrooke Castle ear-
lier this year was unveiled by the Japanese ambassador.

(Stephen Stafford / BBC News Online, 31 July 2013,
http://www.bbc.co.uk/news/uk-england-hampshire-
23438077)
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25 of mankind's greatest engineering achieve-
ments

Recent months have seen a fair number of impressive con-
struction plans announced, from Norway's intention to cre-
ate the world's first shipping tunnel to Maldives' plans for
a space age underwater hotel to Dubai's plans for the
world's biggest shopping mall.

How do these announcements stack up against what's al-
ready out there?

We've compiled 25 of what we think are some of the most
impressive engineering/construction achievements to date,
taking into consideration the era in which they were built
and the knowledge and materials that were available to
designers.

Many were inspired by the human impulse to travel, and
those that weren't can be enjoyed by travelers today.

Engineering can, of course, also include electronics and
other micro-feats -- arguably computers and smartphones
are among the most successful, popular and influential
pieces of engineering ever created -- but we're interested
here in big, bold and brave.

The Palm, Dubai, UAE

The Palm islands comprise approximately 100 million cubic
meters of rock and sand.

In total, 210 million cubic meters of rock, sand and lime-
stone were reclaimed (through dredging) to create the is-
lands, with 10 million cubic meters of rock used in the outer
ring alone. The rocks used for both islands were trans-
ported from 16 quarries throughout the UAE and the mate-
rials used are enough to build a wall that could circle the
world three times.

Completion date: September 24, 2008.

Aqueduct of Segovia, Segovia, Spain

The Aqueduct, one of the Iberian Peninsula's best pre-
served ancient monuments, features 44 double arches (or

88 when counted individually) and 79 single arches -- a
total of 167.
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It was built during the reign of Roman Emperor Trajan and
is still in use today, carrying water from the Frio river to the
town of Segovia. The bridge, which consists of 24,000 gran-
ite blocks, was constructed without the use of mortar and
each of its 167 arches is more than nine meters high.

Completion date: AD 50.

Great Wall of China, China

JEOT OHECoAFF ¢ GETTVIMAGES.

The Great Wall of China is 8,850 kilometers long (5,500
miles) and was constructed over a period of 2,000 years.
Construction began in 475 BC, to protect China from the
invading Huns. During the Ming dynasty, between 1368 and
1644 A.D, it was given a makeover, with the addition of
watchtowers, battlements and cannons -- some of which
stand 980 meters above sea level. The mortar used to bind
the stones of the wall is made from rice flour.

Completion date: 204 BC.

Taj Mahal, Agra, India

[EEREHUIA K /GETTY IMAGES
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As many as 28 different varieties of semi-precious and pre-
cious stones were used to adorn the exterior of the Taj Ma-
hal.

Construction of the Taj Mahal took around 20 years, begin-
ning in around 1632 and finishing around 1653. Exact dates
are unknown. The building, which was made from white
marble from the quarries of Rajasthan, appears pink in the




morning, white in the day and golden in the moonlight. The
building is symmetrical in every way, and was built as a
memorial to the wife of Mughal emperor Shah Jahan.
Completion date: 1653.

Trans-Siberian Railway, Russia

| ARCHIVE FHOTOS SSETTY IMAGES

The Trans-Siberian Railroad connects Moscow and Eastern
Russia with Japan, China and Mongolia.

Northern Siberia isn't the easiest landscape to cross, which
is what makes the 8,851-kilometer (5,500 mile) Trans-
Siberian railway so impressive. Engineers had to design a
railway that was capable of operating in temperatures of
minus 20 degrees Celsius. The railway travels through eight
time zones, 87 towns and cities and crosses 16 major riv-
ers, including the Volga, Ob, Yenisey, Oka and Amur. Some
90,000 people helped construct the railway, which took 10
years to build -- pretty impressive considering the tools at
workers' disposal were shovels, picks and wheelbarrows.

Completion date: 1904.

Burj Khalifa, Dubai, UAE

COURTESTIEUD CHAIEA

The Burj Khalifa has a height of 828 meters and is both the
tallest building in the world and the tallest free-standing
structure in the world. Engineers faced multiple challenges,
including the strong winds that batter the tower. Because of
this, over 40 wind tunnel tests were conducted, not just to
determine how the wind would affect the building but also
to test the cranes used to construct it.

Completion date: January 4, 2010.
Akashi Kaikyo Bridge, Akashi Strait, Japan

It took 2 million workers 10 years to construct the Akashi
Kaikyo Bridge.
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It connects the city of Kobe, on Japan's mainland, with
Iwaya on Awaji Island. Before it opened, the only way to
get between the two cities was by ferry. However, the wa-
terway was prone to severe storms and when two ferries
capsized in 1955, killing 168 people, public outrage con-
vinced the government of the need for a bridge. It's the
longest suspension bridge in the world, with a length of
1,991 meters.

Completion date: April 5, 1998.

White Pass and Yukon Route Railroad, Canada

a

Built during the Klondike Gold Rush and financed largely by
British investors, the "railroad built on gold" was con-
structed in just 26 months, using 450 tons of explosives to
blast through Canada's coastal mountains. Passengers
should hold on tight -- the railroad climbs almost 278 me-
ters in just 32 kilometers and has numerous other steep
gradients of up to 4%.

The railway still uses vintage cars, the oldest dating back to
1881.

Completion date: July 29, 1900.

Tokyo Sky Tree, Tokyo
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The Sky Tree's reinforced concrete center column is sepa-
rate from the surrounding steel framing and incorporates
an earthquake-resistant design similar to that used in pa-
goda temples.

Engineers really did reach for the sky when they built the
634-meter Tokyo Sky Tree in earthquake-prone Japan, al-
though given that the company responsible for the design is
the same company behind plans for a space elevator, we
think the structure will be around for a good few years. It
was built on notoriously unstable reclaimed ground, but
engineers used a traditional Japanese building technique
known as shinbashira, which relies on one central column to
counterbalance seismic waves, greatly reducing the sway.

Completion date: May 22, 2012.

International Space Station

The International Space Station cost $100 billion to build
and involved 100,000 people in 15 nations. It also ranks as
one of the more unusual construction sites, located 354
kilometers (220 miles) above Earth. The hazards faced by
those carrying out maintenance go far beyond a falling
hammer or nail gun injury -- one tiny rip in a protective
spacesuit means instant death.

Completion date: Ongoing.

Teotihuacan, Mexico

Teotihuacan is an Aztec name meaning "the place where
men become Gods."

It was the largest city in the pre-Columbian Americas. The
most famous structure is the Pyramid of the Sun, which
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was built in two phases. The second phase took its height
to 224 meters, making it the third-tallest pyramid in the
world. The entire city originally covered around 20 square
kilometers (eight square miles) and was home to 2,200
structures, built with stone and lime plaster.

Completion date: 100 BC.

Panama Canal, Panama
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More than 4.5 million cubic yards of concrete were used in
the construction of this canal's locks and dams.

The Panama Canal is a 77-kilometer (47-mile) long water-
way that connects the Atlantic and Pacific Oceans. The
earth and rubble excavated to make way for it was enough
to bury Manhattan to a depth of four meters. A series of
locks controls the flow of water; each of the moveable lock
doors weighs 750 tons and each of the locks fills with 52
million gallons of water to accommodate the 15,000 ships
that use the canal every year.

Completion date: January 7, 1914.

Taipei 101, Taipei, Taiwan

TAIEEINTOURIETY EOARD]

Taipei 101 was the first building in the world to break
through 500 meters.

Upon its completion, the tower claimed several records: it
had the world's fastest elevator, was the world's tallest
building and was the world's tallest structure, thanks to its
spire. Eight "mega-columns" make the building especially
earthquake resistant.

Completion date: December 31, 2004.




Grand Canyon Skywalk, Arizona

The Skywalk's foundation is strong enough to support 71
million pounds -- the equivalent of 71 fully loaded 747 air-
planes.

Located 1,219 meters above the Colorado River, the Grand
Canyon's Sky Walk consists of one million pounds of steel
and 83,000 pounds of glass. It was the creation of Las Ve-
gas businessman David Jin, who approached the Hualapai
Tribe with the idea of a glass walkway over the Grand Can-
yon in 1996. The Skywalk was assembled on site, with the
drilling alone taking over a year to complete.

Completion date: March 28, 2007.

Shanghai World Financial Center, Shanghai

The trapezoid-shaped opening near the top of the Shanghai
World Financial Center reduces wind pressure on this 101-
story-building.

When it was completed in 2008, the Shanghai World Finan-
cial Center became the second-tallest building in the world
and the tallest building in mainland China, with a total
height of 492 meters. Its most distinctive feature is its tra-
pezoid, which is designed to reduce wind pressure and has
earned the building the nickname "bottle opener." Visitors
to the observation deck can purchase bottle openers in the
shape of the building.

Completion date: July 17, 2008.
Millau Viaduct, Millau, France
The Millau Viaduct has the highest road bridge deck in

Europe -- it sits 270 meters (890 feet) above the Tarn river
at its highest point.
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The Millau Viaduct is the world's tallest bridge, with a total
height of 343 meters (886 ft), making it taller than the Eif-
fel Tower. The viaduct, which crosses the valley of the river
Tarn, was created to ease traffic on the route between Paris
and Spain. It cost €320 million ($412 million dollars) but
offers good value for money, with a lifespan of 120 years.

Completion date: December 16, 2004.

London Underground, London

Aldgate Station, on the Circle, Hammersmith and City and
Metropolitan Lines, is built on a huge plague pit, where
more than 1,000 bodies were buried.

The London Underground celebrated its 150th birthday this
year. The entire network has a length of 402 kilometers
(249 miles) and more than 1 billion journeys are made
every year. When it opened in 1863, it was the world's first
underground railway and the trains, which traveled be-
tween Paddington and Farringdon, were gas-lit wooden
carriages pulled by steam locomotives.

Completion date: January 10, 1863.
Kansai Airport, Osaka, Japan

Kansai International Airport was the first airport to be built
on an artificial island.
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Osaka is one of Japan's most crowded cities, so when a new
airport was called for, engineers came up with a novel solu-
tion -- a man-made island. Construction of the island,
which measures four kilometers (2.5 miles) by 2.5 kilome-
ters (1.6 miles) took three years. Some 10,000 workers
and 80 ships were used to excavate 21 million cubic meters
of landfill and the island's construction became the world's
most expensive civil engineering project, with a total cost of
$20 billion.

Completion date: 1994.

Hoover Dam, Arizona/Nevada
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Dam workers wore "hard hats" made by coating cloth hats
with coal tar. These proved to be such an effective way to
protect the workers' heads that the contractor, Six Compa-
nies, ordered commercially made hard hats of the same
design.

The Hoover dam rises 221 meters above the Colorado River
and resulted in the creation of Lake Mead, which is the
largest man-made lake in the Western Hemisphere and
feeds Las Vegas and neighboring towns. The dam is 210
meters thick at its base and 13 meters thick at its highest
point. It's a gravity dam, which means that its foundations
rely on gravity to keep the structure from collapsing.

Completion date: March 1, 1936.

Great Pyramid of Giza, Egypt
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The Great Pyramid was the tallest man-made structure in
the world for more than 3,800 years. The builders respon-
sible for the Great Pyramid of Giza would have needed
more than a few tea breaks to keep them motivated. The
pyramid consists of 2.3 million stone blocks. The largest
ones, found in the King's chamber, weigh between 25 and
80 tons and were transported to the site from Aswan, 800
kilometers away. In total, 5.5 million tons of limestone,
8,000 tons of granite and 500,000 tons of mortar were
used. Experts have never worked out how the individual
blocks were moved into place.

Completion date: 2504 BC.

Golden Gate Bridge, San Francisco
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Each of the bridge's two main cables is made of 27,572
strands of wire.

Often referred to as "the bridge that couldn't be built," the
Golden Gate Bridge crosses the stretch of water nicknamed
"the Golden Gate" by gold prospectors heading to the Cali-
fornian hills. Prior to 1937, San Francisco was America's
largest city but its growth rate was slow compared to oth-
ers, due to the lack of a link with other communities around
the bay. The size of the strait (2,042 meters wide) com-
bined with strong winds and regular earthquakes led many
construction experts to say a bridge couldn't be built. The
solution? Huge amounts of concrete, 128,747 kilometers
(80,000 miles) of wire housed inside two cables, 600,000
rivets and a whole lot of hard work.

Completion date: May 27, 1937.

Eiffel Tower, Paris
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Temperature alters the height of the Eiffel Tower by up to 6
inches (15 centimeters) over the year.

The Eiffel Tower weighs 13,200 tons and was the first build-
ing to surpass the height of the Great Pyramid of Giza. It
remained the world's tallest building until 1929, when New
York's Chrysler Building took the top spot. Gustave Eiffel's
initial building plans and calculations were so precise that
no revisions had to be made during the construction proc-
ess.

Completion date: March 31, 1889.

Confederation Bridge, Prince Edward Island, Canada
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The bridge's curve is designed to help drivers stay alert.

Before construction of Confederation Bridge, the only way
to reach Prince Edward Island from Canada's mainland was
by ferry or airplane.

The wind, waves and snow that batter the bridge, which
links Canada's smallest province with New Brunswick,
forced engineers to come up with a concrete mix that was
60% stronger than most. A purpose-built floating crane, the
Svanen, was used to maneuver the individual sections
(which included 65 reinforced concrete piers) into place.

Completion date: May 31, 1997.

Colosseum, Rome

o

The Colosseum could accommodate 50,000 spectators.

It's the largest amphitheater built by the Roman empire.
It's estimated that the outer wall, which is 189 meters long
and 156 meters wide, was originally built using 100,000
cubic meters of travertine stone. Some of this stone was
later used in the construction of St Peter's Basilica and
other nearby monuments.

Completion date: 80 AD.

CN Tower, Toronto, Canada
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The CN Tower was built to withstand an earthquake of 8.5
on the Richter scale.

It was the world's tallest building when it was completed in
1976 and designed to withstand winds of up to 418 kph
(260 mph). But strong winds and earthquakes are not the
only factors the building has to contend with -- on average,
lightning strikes the tower 75 times every year. Long cop-
per strips, which run down the side of the building and are
attached to grounding rods buried below ground, protect
the structure from damage.

Completion date: October 1, 1976.

(Tamara Hinson / CNN, July 5, 2013,
http://edition.cnn.com/2013/07/04/travel/engineering-
feats/index.html)
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O1 ¢pnpol Tou NAaviATn npaciviouv Xapn orn
“yoviponoinon anod 310&gidio Tou avlpaka”

Mvwpifape 611 n unepBepuavon Tou nAavnTn kai 18iwg ol
auEavopeveg Bepupokpacieg oTto Bopeio Huiogaipio €xouv
OUVTEAEOEI O ONUAVTIKEG aAAayeG oTn BAAOTNON KAl OUYKE-
KpIgEva oTnv au&non Tng XAwpidag otov ApkTIKO KUKAO.

MA€ov ol gnioThnpoveg unoartnpifouv OTI Ta auinuéva eni-
neda di10&e1diou ToU avOpaka oTnv aTHOOPAIPA OUVTE-
AoUv oTo “npaciviopa” Twv epnuwv PEow piag diadikaaiag
nou ovopaleral “yovigonoinon pe dio&eidio Tou avbpaka”.
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EnioTripoveg Tou OpyaviopoU EnioTnHOVIKAG Kal Biopn-
xavikng ‘Epeuvag Tng KoivonoAiTeiag(CSIRO), Baoifoue-
Vol o€ dopuPopIKEG napatnpnosic 30 sTwv, avakaluyav ol
n xAwpida augnbnke katd 11% and 1o 1982 wg 1o 2010 o€
nepIoxEC TNG AuoTpaAiag, Tng Bopeiag Apepikig, TG Méaong
AvaToAnG kai TnG AQpIKNG.

H yovigonoinon pe 310&€idio Tou avBpaka cupBaivel o-
Tav Ta uwnAdTepa enineda dioEeidiou Tou AvBpaka enITPE-
nouv oTa QUTA va anoppoProouv AlyOTEPO vepd aTa QUAAa
Toug kaTd Tn diadikacia Tng WTooUVOEDNG.

Xpnaoigonolnvtag dopuPopIKEG NAPATNPACEIG Kal pabnuari-
KA MOVTEAQ Ol EMICTAMOVEG UNOAOyloav Katapxdg Ta HEoa
enineda xAwpidag yia didoTnpa TPIOV ETWV TA Onoia avTi-
gToixnoav os PETABOAEC TNG uypaciag €3APOUG. TN CUVE-
XEIa opadonoinoav TiIG NANPOMOPIEG ava nepioxn HE KPITHPIO
Ta €nineda TV BPOXONTWOEWV.

STOXOG TOUG ATAV VA AMOMOV@OOUV TIG AUEATEIC OTN XAWw-
pida nou ogeilovTav OTIG BPOXONTWOEIG Kal va kaTtaypd-
Wouv TIG YeTaBoAEC o BABog TplakovTasTiag.

Me pia npwTn paTid, Ta auEnuéva enineda d10&g1diou Tou av-
Opaka Ta onoia au&dvouv Tn XAwpida ot ENPEG NEPIOXEG
£€xouv BeTIKN eninTwon kalr 6a uynopoloav va cupBailouv
oTn dnuioupyia dacikwv Kal KAAAEPYNOIHWV eKTAOEWV. Ma-
pOAa auTda Ba gueavioToUv JEUTEPOYEVEIC CUVENEIEG Nou Ba
ENNPEACOUV TOUG USPOPOPOUG OpIfOVTEG, TOV KUKAO TOU
avbpaka, Tnv ekOAAwON nupkayiowv Kal Tn BlonoikiAotnTa”
enionuaivel o epeuvnTig Tou CSIRO Ap PavraA NTovoyiou.

Ki evw auTtd oupBaivel o OpIOPEVEG NEPIOXEG, AANEG paOTI-
CovTal and &npaaia kal gpnuonoinon.

(econews.gr, 16 IouAiou 2013)

(C- 4R -0)

Apdapa: Avaocka@n QEPVEI OTO PWG TO XAHEVO
napeAOOv Jiag anépavTng capavag nAikiag 9
EKAT. ETOV

Ti anokaAUnTouv Ta anoAIBWuaATa Mou evTomioTnKav oTnv
MAaTavid Tou Anpou Mapaveatiou Tng Mepipepeiakng EvoTn-
Tag Apapag

Pivokepol, kapnAonapddaAsig, yaleeg, inndpia Kal avTiAONEG
Hag @Epvouv oTo HUAAO €ikoveg and Tnv Aepikn. Ki opwg
npiv anod evvea ekatoppuUplia xpovia OAn autn n navida u-
nnpXe otn Apdua kabioTwvTag Mia gupuTePn NeEPIOXN TNG
avaToAlkng Makedoviag o€ pia anépavTn oapava.

AuUTO anokaAUunTouv Ta anoAIB®uATa Nou evronioTnkav aTnv
MAatavia Tou Anpou MapaveoTiou TnG Mepipepeiakng EvoTn-
Tag Apdaupac. To avaockagikd €pyo Mou npayparonolsital
oTNV NeEPIOXN E€PEPE OTO GWG NOAU ONUAVTIKA NAAAIOVTOAO-
YIKG gupAupaTta and Ta onoia NpokUNTOUV VEQ OTOIXEId Yid
TNV I0TOpIia Kai Tn YewAoyia Tng nepioxne.

H avaoka@ikr) opdda Tou ApioToTeAelou MavenioTnyiou Ogo-
oahovikn We enikePpaing Tnv kadnyATtpia FewAoyiac — BioAo-
yiag kai Ap NaAaiovtoloyiag k. Euayyehia TooukaAa dievep-
YEI aVaOKAQIKEG £PEUVEG OTNV MEPIOXN TOUC TEAEUTAIOUC
ENTA PRveG. QoTdOOO N auTowia Tng neploxng &ekivnoe npiv
ano €va nepinou Xpovo PETA anod napoTpuvon Kal unodeign
Tou dnuapxou MapaveoTiou Nikou KayidoyAou Kal KaToikwv
TNG NEPIOXAG nou yvwpilav TV Unapén Twv anoAiBwuaTwy.

MiIAwvTac oto AME - MME n k. TooukaAd dsv kpuUBel Tnv
IKavonoinar TNgG anod Tnv NopeEia TWV avaoKAPIKWV EPEUVIV
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Kal Ta onuavTika €UpANATA MouU svTomioTNKav.«OewpoUue
OTI €ival Ta apxaldTepa nou £xouv Bpebei, Ox1 pOVO OTNV Ne-
ploxn TnNG Apaupag, aAAd oe OAn Tnv AvartoAikry Makedovia
Kal @pakn», enionuaivel n kKaBnynTpia Kal guveyilel, «Ta €u-
pruaTa pag Bonbouv va yvwpioouus TNV IoTopia TG MAarta-
vidag, 6T ATav dnAadn pia cafava npiv and evveéa eKATOUUU-
pia xpovia kal péoa o auth Joloav pIvOKEPOI, KapnAonap-
daAeig, yaléleg, inndapia, JaoTddovTeG, NMou €ival ol npoyo-
VoI TwV €Ae@AvTwv, akdun kai avTiAdneg. Bprkape pia
nAouaia navida ekeivng TNG ENoXNG aTnv nepioxn. MNapouaia-
Cel MOAU peyalo evdiaQEPOV va avanapacThGOUHE TO NaAai-
onepIBAAANov auTng TNG nepIoxng kai v’ anodei€oupe Tn dia-
XPOVIKOTNTA TNG».

EpwTnBeioa av Ta ouykekpipyéva anoAiBwpara eival Ta na-
Aaidtepa o’ 6An TV EANGSa, n K. TOOUKAAG onueiwvel: «Ei-
val yvwoTd OTI unfipxav eupnuarta kai o€ AAAeg BEoeIg, OnNwg
TN =apo, Tov A&, To MiképUI, Ta onoia &xouv dWOEl anoAl-
BwpaTa auTthg TnG nAikiag kai 0TI n EAAGda fATav noAu dia-
QOpPETIKA an’ auth nou yvwpiloupe onuepa. AEilel va ava-
(Epoupe OTI 0T A€0Bo €xel xpovohoynBei elpnua ora 10
ekaTtoupUpla Xpovia. Qotoco, eEetalovrag TNV NEPIOXN TNG
AvaToAikng Makedoviag kai Opdkng kai €1dikdTeEPA TnNG Apa-
Mag auto €ival KATI TO NPWTOPAVEG, a@oU TO NAAaloTEPO
XPovikd eupnua nou eixe Bpebei pExpl onpepa ATav €vag
paoTddovtag otnv KaAAipuTo nou XpovoAoyeital ota 2 - 5
€KAT. XpOVvIa, EV® OTO onnAdio Tou Maapd undapxouv amnoAl-
Bwpata 100.000 xpovwy. 'EXoUuE pia peyaAn diaxpovikoTn-
Ta oTo naAaionepiBAAAov TNG NEPIOXNG».

Avagopikd HE TO NWG &EKiVNOE TO AvAOKAPIKO €vOIAMEPOV
otnv nepioxn TG NMAatavidg n k. TooukaAd Tovioes: «Karol-
kol Tng MAataviag dwoave NANPOPOpieG OTNV KATAYOHEVN
ano TRV nepioxn, apxaloAoyo BaaoiAikn MouAioldn, n onoia
aneudlvlnke oTo AMO. Me Baon auth Tnv nAnpogopia,
NPOoXwpPnNoaue o€ auTowia kal evronicape TIG B€0eIG NéPuUal
Tov ZenTéPBpn. O kOOMOG Ta yvwplile and naAida. '‘Enaipve
nnNAS via va kartaokeudalel poupvouc. Meoa os NnNAG Bpedn-
Kav auTd Ta anoAiBwpaTta kal nAéov 6Aol Katavoouv Tn on-
HavTIKOTNTA TWV EUPNUATWV. TIC avaokapeg, navrwg, TIC
EeKIVAOAUE QPETOC PE TN OUVOPOWN TOU THAMATOG MewAoyiag
- Bioloyiag. Kavape épeuva nepinou pia eBdopdda, HeETA ToV
kaBopiond Twv BEoewv Kal Bpnkape €vav nAouTo anoAibw-
HATWV, ApTia Kpavia kal kaAd diatnpnuéva anod avTiAoneg,
valéheg, iInndpia. 'OAa auta cuvBETouv €va nAouaio naAaio-
vTOAOYIKO UAIKO Kal npoTiBspeba va dlopyavwooupe Hid
€KOEON OTNV NEPIOXN».

Ikavonoinuévog anod Tnv €&EAIEN TWV avaokap®v, Nnou &Qe-
pav oto pw¢ onoudaia supnuaTa, EYPavioTnke Pe dNAWOEIC
Tou oto AME - MME kal o dnuapxog MapaveoTiou, Nikog
KayidoyAou snionuaivovrag o1 n avaokaen auTr 8a ouy-
BAAel onuavTika oTnV TOUPICTIKA avanTuén Tng NepIoxng, ME
OAa Ta OpEAN NMou auTd CUVENAYETAl yIa TNV TOMIKMA OIKOVO-
pia.

«'OAa Eekivnoav and éva ouldkl nou nMiape We Tnv K. Mou-
AoUdn o€ payadi otnv MAaravia», onNUEI®VEl XapITOAOYWV-
Tag o dNUApPXOG Kal ouvexilel, «and TNV ApWTN OTIYUA Mou
TNG METAQEPAPE TNV MANPOPOPNON, KATAAABAHPE OTI KATW
ano Ta nodia pag sixape pia 1oTopia, TOUAAXIOTOV €vvEa €Ka-
TOMMUpiwV €T@V. A Tn OTEyaon Twv €UupnuATWV unnpgav
okEWeIg va a&lonoinBei €va axoA&io, To onoio dsv QPIAOEEVEI
nA€ov HaONTEG Kal AUTO va PETATPANEI O apXAIOAOYIKO HOU-
ogio. STOX0G Wag €ival ol avaoka@Eg va guvexioTouv. And Tn
MepIa Tou Anpou Ba undp&el kABe duvartn oThpIEN Kail evi-
oxuon (&iTe olkovopIkn, €iTe nBIKA) TNG Nnpoonabeiag. 'Exou-
ME anogaciosl va ansubuvoupe avaloya aithuaTta ora ap-
podia unoupyeia ®OTE va undp€el pia KAMold OIKOVOUIKA
evioxuon, apoU oTdX0G pag €ival va avadei§oupe TNV nepio-
XN Kai va Tnv a&ionoifnooupe ToupiaTika”, O 310G eKTING NWG
"N OUYKEKPIPEVN avaokaPikh €peuva eival gia Jeyain uno-
Begon, oxI MoOvo yia Tnv MAaTtavia, aAAd yia oAOKAnpo To
Anpo MapaveoTiou kaBwg Ba NPooEEPEl ONUAVTIKA OQEAN
Kal HeAAOVTIKG Ba dnuIoUpYROEl VEEG BETEIC Epyaadiacs.




(news247, 19 IouAiou 2013,
http://news247.gr/eidiseis/koinonia/drama_anaskafh ferne
i sto fws to xameno parelthon mias aperanths savanas
hlikias 9 ekat etwn.2339113.html)

O3 D

Fracking Could Help Geothermal Become a
Power Player

Why isn't there more use of geothermal energy for
power plants?

HOT ROCKS: Geothermal power is abundant, renewable
and clean. So why isn't it employed more often? Image:
Photograph by Julie Donnelly-Nolan, USGS

Here's another use for fracking: expanding access to hot
rocks deep beneath Earth’s surface for energy production.
In April Ormat Technologies hooked up the first such pro-
ject—known in the lingo as an enhanced geothermal sys-
tem, or EGS—to the nation's electric grid near Reno, Nev.

"The big prize is EGS," enthuses Douglas Hollett, director of
the Geothermal Technologies Office at the U.S. Department
of Energy (DoE). "The key is learning how to do it in a reli-
able way, in a responsible way."

By some estimates, the U.S. could tap as much as 2,000
times the nation’s current annual energy use of roughly 100
exajoules (an exajoule equals a quintillion, or 10'®
joules) via enhanced geothermal technologies. With respect
to electricity, the DoE concludes at least 500 gigawatts of
electric capacity could be harvested from such EGS sys-
tems. Even better, hot rocks underlie every part of the
country and the rest of the world. Australia's first enhanced
geothermal system, spicily named Habanero, began pro-
ducing power in May, and Europe has brought three such
power plants online.

The idea is simple: pump water or other fluids down to the
hot rocks beneath the surface. Heat from the rocks turns
the water to steam. The steam rises and turns a tur-
bine that spins a magnet to make electricity.

The technology is proved. For years people have turned
naturally produced steam from hot springs and the like into
electricity. A geothermal power plant in Larderello, Italy,
has churned out electricity this way in Tuscany for more
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than a century, and big power plants can be built this
way. The Geysers in California can produce 850 megawatts
of electricity alone. But that's because the geothermal re-
source is close to the surface and obvious, thanks to hot
steam rising into the sky.

Although similar natural bounty has turned Iceland into a
geothermal powerhouse, there are only so many such sites
around. That's where fracking, the controversial practice of
pumping fluid underground to shatter shale and release oil
or gas, can help. Fracking “enhances” geothermal by mak-
ing cracks in hot rocks where none existed, allowing heat to
be harvested from Earth’s interior practically anywhere,
although this reduces the total power produced because of
the need to pump water through the system.

As an added benefit, however: geothermal power can run
constantly—the hot rocks don't cool very fast—which makes
it renewable and predictable. "Geothermal is homegrown,
reliable and clean," says Rohit Khanna, program manager
at the World Bank for its Energy Sector Management Assis-
tance Program. That is a big part of the reason it is being
pursued in developing countries such as Chile, Indonesia,
Kenya and the Philippines.

In the case of the Philippines geothermal power now pro-
duces nearly 2,000 megawatts, or nearly 20 percent of the
country's electricity, thanks to investments that were made
in the 1990s. And Kenya, according to its ambassador to
the U.S., Elkanah Odembo, would like to derive more than
half its electricity from geothermal by 2030. The goal: a
combination of geothermal and hydroelectric power that will
make them entirely renewably powered. "The potential is
there," Odembo promises. He says the Rift Valley contains
an estimated 15 gigawatts of potential geothermal power.
Nairobi has already become a boomtown for such develop-
ment.

Yet, geothermal’s abundant, renewable, clean potential for
making electricity largely languishes, producing "less than 1
percent of global energy," according to a recent perspective
in Science. Indeed, only 6 percent of naturally occurring
geothermal resources have been tapped to date, according
to Bloomberg New Energy Finance (BNEF).

The reason is simple: money. In addition to the $6-million
to $8-million risk of drilling a dry hole or a well that does
not produce steam as it should there is the multimillion-
dollar expense of building a power plant on top of those
wells that do produce steam as they should. That adds up
to a total cost for a geothermal power plant of roughly $90
per megawatt-hour, which compares with $67 per mega-
watt-hour for a natural gas-fired power plant or $144 per
megawatt-hour for photovoltaics, according to the DoE's
Energy Information Administration.

That number only partially includes the big expense of ex-
ploring the geothermal resource in the first place. Gradient
holes have to be drilled to explore a particular area. Explo-
sions need to be set off at the surface to send seismic
waves through the rock that allow for surveying the under-
ground landscape—a technique familiar from the oil and gas
industry. It can take years and millions of dollars to do this
exploration with the prospect of earning that money back
slowly via electricity sales—or all those funds could be lost.
A project by Google and the University of Texas aims to
help with that by using public information to develop maps
of geothermal potential in the U.S.

BNEF puts the odds of successfully completing a geothermal
well at 67 percent, which means one third of all geothermal
projects fail. The analyst outfit has called for a "global geo-
thermal exploration drilling fund" of some $500 million pro-
vided by investment agencies like the World Bank. Another
problem: some EGS projects have been associated with
small earthquakes, much like oil and gas drilling and waste-
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water disposal. That has caused some projects to be aban-
doned.

As a result, there's a large role to play for supporting re-
search and development to lower risks and improve the
technology. The DoE, which invested in Ormat's Nevada
project, also has programs to explore how to expand geo-
thermal’s reach. For example, it may be possible to take
advantage of lower temperatures from cooler rocks found
throughout the subsurface. The hot water co-produced with
oil and gas wells could also be used to produce electricity.
Slimmer test wells might decrease costs of exploration. Of
course, better drilling technology developed for geothermal
energy production may find a use in the oil and gas Indus-
try first, such as the laser drilling being pioneered with the
help of ARPA-E by Foro Energy. In fact, the oil and gas
industry may find itself developing technology that can be
applied to enhance geothermal. Their efforts to frack shales
and free natural gas or oil require them to understand flow
rates of fluid through the rock. "We know that has to tie
into what we do," DoE's Hollett notes.

In the end, geothermal development may be best summed
up by a song title: “Nice Work If You Can Get It,” says
BNEF analyst Mark Taylor. "If you have a great resource,
demand for power and secure access to land, it's great.
Without any of those things, it's really tough to get geo-
thermal done."

Currently, the best place for enhanced geothermal systems
in the U.S. is Nevada, particularly the northern part of the
state, where there may well be more sheep than people
and the government is a major landowner that favors re-
newable development. "Nevada in itself is having more pro-
jects than almost any country in the world," notes Benjamin
Matek, an industry analyst for the Geothermal Energy Asso-
ciation. Maybe that should change.

(David Biello / Scientific American, July 29, 2013,
http://www.scientificamerican.com/article.cfm?id=fracking-
for-renewable-power-geothermal)
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Notable failures in U.S. infrastructure in recent
years

The nation’s dams, roadways and other public works
are aging, and some have faulty construction, but
there is debate over funding their repairs and re-

placements

Skagit River Bridge — Washington state
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A truck bumped against the steel framework of Interstate
5's Skagit River Bridge in Washington State, which col-
lapsed, sending two vehicles and three people into the
chilly water. The National Transportation Safety Board
called the May 23 incident a wake-up call for the nation.
About 71,000 vehicles crossed that span daily.

The Metrodome roof — Minneapolis

A winter storm collapsed the 580,000-pound fiberglass fab-
ric roof, which was supported by air pressure. No one was
injured when the roof collapsed at 5 a.m. on Dec. 12, 2010.
The Minnesota Vikings and New York Giants had been
scheduled to play that afternoon. The publicly funded and
administered 31-year-old structure is slated to be demol-
ished next year.

Interstate 35W bridge — Minneapolis

The bridge over the Mississippi River collapsed into sections
during the evening rush hour of Aug. 1, 2007, killing 13
people and injuring 145. About 100 vehicles plunged as far
as 115 feet into the water. A possible design flaw in the
bridge was discovered — and the Federal Highway Admini-
stration urged states to inspect 700 bridges nationwide of
similar construction. A replacement section of the bridge
opened in 2008.

Big Dig ceiling — Boston

A three-ton, 20-by-40-foot section in Boston’s Big Dig pro-
ject collapsed on July 10, 2006, crushing a vehicle and kill-
ing its passenger. The collapse caused the closure of the
tunnel, part of one of the nation’s biggest public works pro-
jects, to close for nearly a year. An investigation found
hundreds of dangerous bolt fixtures left by the construction
company were holding together the tiles on the tunnel ceil-
ings.




Taum Sauk reservoir — Missouri

A section of the reservoir of the Taum Sauk Hydroelectric
Power Station failed on Dec. 14, 2005, sending a 20-foot
crest of water down the Black River. Five people were
swept downstream by the wall of water, but no one was
killed. A dam lower on the river held despite the onslaught
of water, sparing several towns. The reservoir was rebuilt in
2010.

Breaches in canal levees — New Orleans

|

In 2005, Hurricane Katrina created what is considered the
worst engineering disaster in the United States. More than
50 breaches were reported, flooding 80 percent of New
Orleans. Most of the levees broke somewhere. At least
1,464 people were killed, and investigators cited the col-
lapse poor reinforcement work done on the system of lev-
ees and canals.

(The Washington Post, 30 July 2013,
http://www.washingtonpost.com/local/notable-failures-in-
us-bridges-dams-and-stadiums-in-recent-
years/2013/07/30/db3188f4-f8a2-11e2-b018-
5b8251f0c56e gallery.html#photo=6)
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A Tradition of Innovation
The Next Push For Machine
Tunnelling

MUIR WOOD LECTURE 2013

O i

Richard Robbins

As a relatively mature industry, the
world of machine tunnelling is more conservative than it
once was. While there is a place for standardized machinery
and design elements on many projects, some projects re-
quire ingenuity and a progressive approach. Challenging
and risky projects will always be a part of our industry and
stepping out of the comfort zone of standardized technol-
ogy on these tunnels is part of achieving success.

The effect of industry-wide conservatism is often the out-
come of an effort to drive down risk, whether that is
through contractual practices, industry regulations, or stan-
dardized technologies. However, all parties from contractor
to equipment supplier to the project owner can be success-
ful with challenging projects so long as the risks have been
properly and fairly allocated.

(http://www.ita-
aites.org/index.php?option=com k2&view=item&id=650:m
uir-wood-lecture-2013)

The
Aggregates
Handbook

Aggregates Handbook, Second
e Edition

For more than two decades, The
Aggregates Handbook has been
recognized as the industry's source
for aggregates technology and
knowledge.

This second edition incorporates
new and updated material, including rapidly changing tech-
nologies in the aggregates industry. It includes expanded
coverage of developments in sustainability, production
technology, safety, transportation, design, technology stan-
dards, and industry trends.

Whether you are new to the industry, a seasoned profes-
sional, or simply curious about aggregates mining, you will
find this volume informative and a valuable reference book.

CONTENTS

e Introduction to the Aggregates Industry
e Basic Properties of Aggregates
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e Geology and Exploration

e Environmental Compliance
e Sustainability

e Industry Health and Safety
e Extraction Principles
e Processing Plant Principles

e The Marketplace

e Product Transportation and Distribution Systems
e Aggregates as s Structural Product

[ )

Aggregates for Structural, Geotechnical, and Civil Engi-
neering Applications

e Impact of Properties of Aggregates on Pavement Design
and Analysis

e Effect of Aggregates on the Characteristics and Perform-
ance of Portland Cement Concrete

e Effect of Aggregates on the Characteristics and Perform-
ance of Hot Mix Asphalt

e Non-Construction Uses of Stone

e Specifications, Standards, and Guidelines for Aggregates
Base Course

® Quality Control, Sampling, and Testing

(National Stone, Sand and Gravel Association, 2013)

Proceedings of the ICE -
Ground Improvement

Dear Colleague,

At ICE Publishing we endeavour to
provide indispensable content on
the industry’s hottest topics.

As part of our increasingly popular initiative, Best of Re-
search and Practice, each fortnight our editorial team
handpicks key articles from our leading journals and makes
them available to access for free.

This fortnight the following articles have been selected

from the popular ICE Proceedings - Ground Improve-
ment:

e  Experiences of dry soil mixing in highly organic soils

e QA/QC for deep-mixed ground: current practice and
future research needs

e Considerations for ensuring the durability of chemically
stabilised road materials

These articles will be available for free. Just click on the
relevant link above for your e-copy of this essential con-
tent.

To continue receiving our Best of Research and Practice
emails, click here to sign up to the mailing list, if you have-
n't already done so.

To subscribe to this journal, please email

marketing@icepublishing.com.
Thank you and Regards,

Margaret Tomlinson
Journals Editor
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Design Guidance for Spray Ap-
plied Waterproofing Membranes

This guidance document has been
written to assist tunnel designers,
contractors and owners in under-
- m— standing the benefits of and limita-
3 asech tions in the use of spray applied

waterproofing membranes in exca-
vated tunnels and shafts, and to provide guidance in draw-
ing-up specifications and design details.

(ITAtech, http://www.ita-
aites.org/fr/?option=com_k2&view=item&id=644:design-
guidance-for-spray-applied-waterproofing-
membranes&Itemid=895)

Guidelines on Standard Indica-
tion of Load Cases for Calcula-

tion of Rating Life (L10) of TBM
Main Bearings

Tunnel owners, consultants, and
contractors require assurance of
adequate Main Bearing L10 Life for
Tunnel Boring Machines with rotary
cutterheads. This document sets out a standardized method
of indicating the Main Bearing Load Assumptions. It pro-
vides a common baseline to facilitate the comparison of
load assumptions and therefore the resulting L10 bearing
lives offered by various tunneling machine manufacturers.

(ITAtech, http://www.ita-

aites.org/fr/?option=com k2&view=item&id=643:guideline
s-on-standard-indication-of-load-cases-for-calculation-of-
rating-life-110-of-tbm-main-bearings&Itemid=895)

o Fom Lowo Awo Durr Tenis

Adits for Long and Deep Tunnels

In 2010, the ITA-working group
N°17 published a revised version of
the report entitled long Tunnels at
great depth.

The original 2003 report was re-
vised to take into account the ex-
periences of long traffic tunnels at great depths in the Alps.
The Loétschberg base tunnel (Switzerland) was commis-
sioned in 2006, and the Gotthard base tunnel was broken
through in 2011. Investigation work is under way for the
Lyon-Turin (France - Italy) and Brenner base tunnel pro-
jects.

This revision has also incorporated experiences from pro-
jects in China, Japan, Norway and Sweden, where projects
are currently underway.
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(ITAtech, http://www.ita-
aites.org/fr/?option=com k2&view=item&id=625:aditsforlo
ngand-deep-tunnels)

Guidelines on Contractual As-
pects of Conventional Tunnelling

Underground construction is clearly
different from any other type of
construction since the properties of
the construction material - the
ground conditions - cannot be pre-
cisely known. Unforeseen condi-
tions, dependency on the means and methods, and un-
avoidable construction risks are typical for underground
construction in general, and specifically for conventional
tunnelling. Contracting practices for tunnels and under-
ground structures must therefore be dealt with differently
from other types of construction.

(ITAtech, http://www.ita-
aites.org/fr/?option=com k2&view=item&id=626:guideline
s-on-contractual-aspects-of-conventional-tunnelling)
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INTERNATIONAL TUNNELLING AND
UNDERGROUND SPACE ASSOCIATION
ita@news n°50
www.ita-aites.org

KukAogpopnoe To TeUxog No. 50 - IoUAlog 2013 Twv
ita@news Tng International Tunnelling Association pe Ta na-
PAKATW NEPIEXOPEVA:

Message from Soren ESKESEN, ITA President

ITA has a new President

WTC 2013 - a real success

Deadline for Abstracts for WTC is next week

Global Perspective 2013

ITA handover a video to UNISDR

MoU signed with UN Habitat

International Tunnelling Awards

New Member Nation representative for Saudi Arabia

Muir Wood lecture 2013

Design guidance For spray Applied Waterproofing Mem-

branes

e Guidelines on standard indication of Load Cases for calcu-
lation of Rating Life (110) of TBM main bearings

e Adits for Long and Deep Tunnels

e Guidelines on Contractual Aspects of Conventional Tun-

nelling
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vgen_.mmm

www.geoengineer.org

KukAo@popnoe To €opTacTikd TeUxog #102 Tou Newsletter
Tou Geoengineer.org (IoUAI0G 2013) pe NOAAEG XPHOIUEG
NANPO@opIEC yia OAa Ta BEPATa TNG YEWTEXVIKAG MNXAVIKAC.
YnevBupidetal 6T To Newsletter ekdideTal and Tov ouvAdeA-
PO Kai HENOG NG EEEErM AnuATen ZEKKO
(secretariat@geoengineer.org).
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GEOSYNTHETICS
. |
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Geosynthetics International
www.thomastelford.com/journals

KukAo@opnoe To Teuxog ap. 4 Tou 20° Ttopou (AuyoloTou
2013) Tou nepiodikol Geosynthetics International pe Ta
akOAouBa neplexoueva:

e M. X. Zhang, C. C. Qiu, A. A. Javadi, Y. Lu & S.L. Zhang
“Discrete-element method simulation of a model test of
an embankment reinforced with horizontal-vertical inclu-
sions”

e M. S. S. Almeida, I. Hosseinpour & M. Riccio “Perform-
ance of a geosynthetic-encased column (GEC) in soft
ground: numerical and analytical studies”

e M. Olgun “Effects of polypropylene fiber inclusion on the
strength and volume change characteristics of cement-fly
ash stabilized clay soil”

e M. B. D. Elsawy “Behaviour of soft ground improved by
conventional and geogrid-encased stone columns, based
on FEM study”

e B. Fatahi, B. Fatahi, T. M. Le & H. Khabbaz “Small-strain
properties of soft clay treated with fibre and cement”

MpooBaon YEow TG I0TOoENIDAG
http://www.icevirtuallibrary.com/content/issue/gein/20/4
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Geotextiles & Geomembranes
www.geosyntheticssociety.org/journals.htm

KukAo@oOpnaoe o Topog 38 (AuyouoTou 2013) ye Ta napaka-
TW NEPIEXOUEVA:

Rao Martand Singh & Abdelmalek Bouazza “Thermal con-
ductivity of geosynthetics”, pp. 1-8

Eder C.G. Santos, Ennio M. Palmeira & Richard J. Bathurst
“Behaviour of a geogrid reinforced wall built with recycled
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construction and demolition waste backfill on a collapsible
foundation”, pp. 9-19

Buddhima Indraratna, Syed Khaja Karimullah Hussaini &
J.S. Vinod “The lateral displacement response of geogrid-
reinforced ballast under cyclic loading”, pp. 20-29

Ikiensinma Gogo-Abite & Manoj Chopra “Performance
evaluation of two silt fence geotextiles using a tilting test-
bed with simulated rainfall”, pp. 30-38

Maxime Soudé, Bastien Chevalier, Michel Grédiac, Aurélie
Talon & Roland Gourves “Experimental and numerical in-
vestigation of the response of geocell-reinforced walls to
horizontal localized impact”, pp. 39-50

Rong-Her Chen, Chang-Ping Wu, Feng-Chi Huang & Che-
Wei Shen “Numerical analysis of geocell-reinforced retain-
ing structures”, pp. 51-62

MpooBaon PEow TIG I0TOOEAIDAG:
http://www.sciencedirect.com/science/journal/02661144

3 O

COMNMSSHIN INTERNATIONALE
DES GRANDS BARAAGES.

INTERMATIONAL COMMSEION
O LARGE DANS

TheDaMSNewsletter

http://icold-

cigb.net/userfiles/files/NEWSLETTERS/ICOLD-
NL2013-BD.pdf

KukAo@opnoe 1o Teuxog 13 (IoUAlog 2013) Tou The Dams
Newsletter Tng International Commission on Large
Dams JE Ta NapakaTtw nepiexopeva:

o Editorial

o ICOLD News
- Africa 2013 a resounding success! p.3

9th Symposium of the ICOLD European Club, Venice
p.4

ICOLD President attended the kick off meeting of the
7™ World Water Forum p.7

e News about Dams
- African Water p.9
Worldwatch Institute p.10

e ICOLD Energy in a new light
Water-Energy nexus enters new phase p.12

e ICOLD Vice-President’s Corner
- Actually, ICOLD is a Magnificent Organization p.14

e ICOLD Activities p.16
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ITACET

Foundation

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

http://www.itacet.org/Newsletter/16 2013/ITACET
NL 16 2013.php

KukAogpopnoe 1o TeUxog No. 16 (IoUAlog 2013) Tou ITACET
Foundation pe Ta NnapakaTw nepieXopeva:

President’s address

Editorial: Sgren Degn Eskesen, ITA-AITES President
Tunnelling in Limestone

WTC Training Session in Geneva

Principles in Tunnelling Design

Immersed Tunnels

MAS in Tunnelling

Next Events




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 Toatoavigpog, 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

TA NEA THZ EEEEI'M - Ap. 59 — IOYAIOZ 2013



