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Abstract Thinking and Experience
in Geotechnical Engineering

One may have the impression that Geotechnical Engineer-
ing is foday a mature applied science that offers all the
necessary tools and basic understanding to address satisfac-
torily our professional challenges. In the research arena a
similar mood may be detected: we are twisting methodolo-
gies, adding perhaps minor details, with the purpose of ex-
tending knowledge (or writing papers). The current ava-
lanche of new journals in Geotechnics reinforces this opin-
ion. There is probably some tfruth in the previous positioning
but consider the following sentence published in 1948, the
year of Géotechnique'’s first volume, by a well-known ge-
otechnical engineer and scientist:

In 1936 Soil Mechanics had created what may be termed
an ideal model of soil behaviour and had given the engi-
neer a set of theoretical concepts which cover all important
aspects of soil behaviour. [...] The days in which significant
discoveries could be made in the laboratory or in the work-
ing desk seem to have gone forever.

The author was K. Terzaghi. Despite the impact that such a
strong statement could have in his time it is somewhat heart-
warming to realize that even such a tfowering and formida-
ble figure of our science had difficulties to grasp the future.

Innovation in all aspects of Soil and Rock Mechanics and
Geotechnical Engineering seems to be very active in every
aspect of our field of knowledge, from teaching practices to
design and construction techniques. In fact, one difficulty
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we are facing is the excess of information. When dealing
with engineering approaches simplicity is often preferred to
(unnecessary) sophistication. Of course, the key aspects of
the problem should be captured. But, how do we achieve a
balance between simple but accurate identification of main
behavioural traits and unnecessary detail?

All aspects of university education, skilfully described by
Carlos Santamarina, as well as a subsequent continuous
education and practice, play a decisive role. But I will con-
centrate on two aspects that help in the practice of ge-
otechnical engineering: abstract thinking and past experi-
ence. Both are closely linked. A brilliant support for this link
has already provided by the Greek philosopher Plato. He
wondered why an individual could develop specific ideas on
a given subject. He found an explanation in that every indi-
vidual had a life previous to being born. During this period,
they were exposed to a variety of circumstances. Later on,
down to Earth, they simply recalled their past experiences.
Plato’s explanation for the difficult concept of thinking is, by
no means, silly. It highlights the decisive role of past expe-
rience in thinking. Neuroscientists distinguish concrete
thinking from abstract thinking. The powerful one behind
thinking. It is at the core of learning, knowledge and
memory.

Eduardo Alonso discusses exploratory and independent
thinking in geotechnical engineering. A preview of the dis-
cussion is posted here. For the full text please go to
http://www.icevirtuallibrary.com/info/GLettLinkedInFullDisc
ussion
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Rockfall experimental investigation in 3D space
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National Technical University of Athens, Greece
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ABSTRACT: Rockfalls are phenomena with disastrous ef-
fects on human activities and infrastructure. Their complex-
ity has resulted in significant simplifications in both the
analysis methodologies and the experimental investigation
procedures. The predominant approach is to conduct a two-
dimensional analysis on a characteristic slope section. How-
ever, in recent years, various three-dimensional rockfall
analysis software have been developed and have become
increasingly popular as they incorporate fewer assumptions.
The calibration and verification of such software depends on
experimental investigations. However, the vast majority of
experimental investigations have been treated as 2D prob-
lems, without taking into account crucial parameters en-
countered in 3D space, such as the lateral dispersion of the
trajectory; the configuration of the block at impact; the
angular velocity etc. Trajectory data in 3D space are essen-
tial as they can provide insight into the complex mechanics
of an impact and also can be used for software calibration
and verification purposes. A methodology for 3D data ac-
quisition is presented in this paper and results from labora-
tory tests are presented, underlining the importance of the
aforementioned parameters.

KEYWORDS: rockfall trajectory modelling, coefficient of
restitution, rotational motion, laboratory investigation

1 INTRODUCTION

Rockfall is a gravitational-driven geomorphic process that
occurs rapidly on steep natural or manmade slopes.
Rockfalls have disastrous effects on human activities and
infrastructure, and therefore pose a significant natural haz-
ard. However, due to the complex nature of the phenome-
non, analysis methods incorporate assumptions that may
sometimes lead to oversimplifications, as will be thoroughly
discussed hereafter.

During a rockfall and while the block is in the air, it moves
along a parabolic path under the sole action of gravity.
Since no external forces are acting on the block, the trajec-
tory lies in vertical plane. At contact with the slope, the
block might rebound resulting to a new parabolic trajectory
either roll or slide. Deformation will occur on the slope de-
pending on the surficial material; for low strength materi-
als, i.e. weathered zone, debris etc., plastic deformations
shall occur resembling the form of a crater, whereas for
rocky slopes the surface will remain intact with no visible
impact traces, implying that deformation is in the elastic
regime. Hereafter, only the rebound mechanism for rocky
slopes will come under consideration.

The scope of this paper is to present a methodology for
rockfall experimental investigation aiming at assisting fur-
ther research on understanding the complex nature of a
rockfall, by allowing the study of parameters that were
hitherto neglected, and at providing data that will contrib-
ute to the calibration and verification of 3D rockfall analysis
software that have become increasingly popular in design
practice

2 LITERATURE REVIEW

The post-impact part of the trajectory is calculated accord-
ing to the Coefficients of Restitution (COR), which are as-
sumed to be overall values that take into account all the
characteristics of the impact and describe the change in the
block’s velocity magnitude (Giani, 1992). Various definitions
are available but there is no consensus on which of them
are more appropriate for rockfall trajectory modelling (Chau
et al., 2002).

pre impact
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Figure 1. (a) Pre- and post-impact motion characteristics
and (b) schematic representation of lateral dispersion, de-
noted as e.

2.1 Coefficient of Restitution definitions

The most widely-used definitions originate from the theory
of inelastic collision, as described by Newtonian mechanics.
For an object impacting on a rocky slope, the kinematic
COR (vcor) is defined as:

Veor = Vi/ Vi (1)

where v is the velocity magnitude and the subscripts i and r
denote the trajectory stage before and after the impact
respectively.

Two different mechanisms participate in the energy dissipa-
tion process. Normal to the slope energy loss is due to the
deformation of the colliding entities, while in the tangential
direction energy loss is due to the friction between them.
Therefore, the following definitions have prevailed in
rockfall analyses:

Ncor = Var/ Vpi@nd teor = Ver / Ve (2)

where the first subscript, n or t, denotes the normal or tan-
gential components of the velocity respectively.

Definitions based on energy ratios are also found in the
literature. The energy coefficient (Ecor) is defined by the
ratio of the translational energies after and before the im-
pact according to Eq. 3 and by analogy the total energy
coefficient (ETcor) is defined by Eq. 4 which considers angu-
lar motion.

Ecor = (0.5-m-v/?) / (0.5-m-v}?) (3)
ETcor = (0.5:m-v? + I-w?) / (0.5:m-v? + I'w?) (4)
where I is the moment of inertia and w the angular velocity.

Some research has concentrated on the role and measure-
ment of rotational velocity, but on the whole it only takes
into account the rotation relative to the axis that is normal
to the trajectory plane. Observation and analysis in 3D
space is complex, since three rotations can be underway
simultaneously, each about a principal axis.

In design practice, the values for the coefficients of restitu-
tion are acquired from the suggested values found in the
literature. Those values are mainly connected to the surface
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material type and originate from experimental studies or
back analyses of known rockfall events.

It must be noted that those definitions incorporate the as-
sumption that the mass of the block is concentrated at its
center, which is represented by a single point. Therefore,
the effects of shape, rotational motion and configuration of
the block at impact are neglected, even though it is evident
that they affect the resulting motion. Additionally, the defi-
nitions regard 2D space; hence, lateral dispersion of the
trajectory cannot be simulated.

2.2 Relevant studies

Although many experimental studies have been conducted,
the measurement of lateral dispersion and rotational motion
has seldom been taken into account due to the inherent
difficulties in acquiring the trajectory in 3D space.

Chau et al. (2002) conducted a laboratory experimental
study with spherical blocks impacting on a planar surface;
both were made of plaster. The initial trajectory was set to
a free fall, while the impact surface was set to various
inclinations in order to evaluate the effect of the slope’s
angle. Additionally, the rotation normal to the trajectory
plane (1D rotation) was measured and used to define the
ratio between rotational and translational energies post
impact, denoted as B. This ratio was introduced by the
Japan Railroad Association and its value was recommended
as 0.1. They showed that for spherical blocks, the
theoretical upper bound for B is 0.4 and was experimentally
found to be a function of the slope angle, resembling the
maximum [ value at a slope angle of 40 degrees.

Dorren et al. (2005) conducted a real-scale experimental
research in order to investigate the mitigating effect of
forest presence. Lateral dispersion was considered by
measuring the distance and direction between each
subsequent impact from the traces caused on the ground or
against trees, using a laser distance meter. This is a
relatively simple and accurate technique in order to
encounter dispersion; however, it cannot be implemented
in rocky slopes due to the lack of impact traces. Based on
that data, Bourrier et al. (2009) proposed a probabilistic
model which accounts for lateral dispersion on the basis of
pre-impact trajectory orientation, slope aspect and dip
direction.

The idea of using a stereo-photogrammetric technique in
rockfall experimental studies was introduced by Dewez et
al. (2010). A real-size experimental study was conducted in
French Polynesia, where natural rock blocks were released
by an excavator placed at the top of a convex. The 3D
position was computed for the block center, but the stereo
system used did not provide the required accuracy for a
detailed survey of the boulder, which would allow for a
reconstruction of the block for each frame and therefore for
the measurement of rotational motion.

3 LABORATORY INVESTIGATION

In order to evaluate the effects of lateral dispersion,
rotational motion and the configuration of the block at
impact, a laboratory testing program was implemented
consisting of 50 tests for cubic and 25 for spherical blocks.

Experiments were held with an artificial material, namely a
high strength, cement-based grout. The usage of an
artificial material has advantages as a variety of shapes and
sizes can be easily achieved. The material used is stable
and cohesive, exhibits zero segregation and is shrinkage-
compensating, resulting in uniform samples. This material
has already been used for investigating the effect of the
material properties of free-falling blocks with cubical shape
along with eight natural rock materials and was found to
correlate well with natural rocks as a function of inherent
material properties (Asteriou et al., 2013b). Additionally, it

has been used to address the effect of impact energy on
the COR values (Asteriou et al., 2013a).

Blocks were cast in moulds resembling a cubic shape of 3
cm sides and a spherical shape of 4 cm in diameter. The
impact surface was a cast cuboid of 15 cm sides with a
height of 5 cm, which was fixed in a massive dead weight
base ensuring the preservation of the momentum caused
by impact.

The release mechanism constituted of an inclined tube, in
which the falling object was inserted from one side and
released from the other, resulting in a parabolic trajectory.
Blocks were released under the same conditions and the
impact surface was set to a horizontal position.

The trajectory of the falling block was recorded by two
synchronized HD digital SLR cameras at a capture rate of
60 fps. Analysis of the trajectory and the necessary
calculations were made in MatLab, where the computational
steps described in the next chapter were executed.

4 3D TRAJECTORY ACQUISITION METHOD

Data acquisition is based on stereo-photogrammetric and
machine vision techniques, and consists of the stages:
stereo pair calibration; image rectification; object recogni-
tion and feature extraction; stereo triangulation; object
reconstruction and; trajectory reconstruction. A brief over-
view of the computational procedure steps is presented
below. The detailed analysis of each step is beyond the
scope of this paper.

A digital image is created by a perspective projection of a
scene to the camera lenses. The image plane has a 2D
coordinate system where position measurements are
achievable in pixel coordinates. The camera has a 3D
reference coordinate system, based on the image plane and
directing towards to the field.

In order to reconstruct the 3D scene from the image plane
coordinates, the intrinsic and extrinsic camera parameters
must be available. The intrinsic camera parameters (focal
length, principal point and geometric distortion) chara-
cterize the optical, geometric and digital characteristics of
the camera and are used to connect the image point
coordinates to the corresponding coordinates in the camera
reference space. The extrinsic parameters identify the
transformation between the camera and the world refe-
rence coordinate systems.

For this experimental procedure, the Camera Calibration
Toolbox for Matlab was used (Bouguet, 2008). The main
advantages of this toolbox are that both internal and
external parameters are simultaneously computed along
with their uncertainties; is quite flexible compared to
classical calibration techniques as the cameras are placed in
arbitrary positions; is relatively simple and quick, and; the
code is open source which allows modifications. Calibrating
a stereo camera pair with the aforementioned toolbox is
done by acquiring synchronized images of a planar grid that
moves freely in the scene.

Image rectification is the transformational process done in
order to correct the unavoidable lens distortion effect in an
image. Images present radial and tangential distortion due
to camera lenses irregularities. From the stereo pair
calibration, the distortion characteristics are computed and
with an inverse mapping procedure, according to the
method proposed by Brown (Brown, 1966), images are
rectified allowing direct position measurements.

Two different procedures were implemented in order to
locate the corresponding points; one regarding the scene
and the other for the tracking of the object. As the scene
remains static throughout the experimental process, the
corresponding points can be defined by a single stereo-
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image pair. An image cross-correlation technique was
implemented, in which a comparison of small areas bet-
ween the two images is made in order to identify common
patterns and features, which form the correspondences of
the stereo-pair.

However, this technique is time consuming and produces
numerous corresponding points, which are unnecessary and
even misleading for the tracking process of the block. A
cube can be defined by measuring the edge points of any
viewable side, since its orientation is easily computed; the
opposite, non-viewable points are normal to the plane
defined by the viewable edge points, at a distance equal to
the side length towards the positive z axis of the camera
reference coordinate system. In order to acquire the pro-
jection points of the cube edges in the two images, each
cube side was painted with a different high-contrast color,
resulting in a unique color pattern for each corner. Here-
after, corner detection and color recognition algorithms
were implemented, defining the edge points for each
stereo-image pair.

Stereo triangulation refers to the process of determining a
point in 3D space given its projections onto two images, by
calculating the intersection of the two vectors.

Scene reconstruction is done by matching the computed 3D
points to the features of the scene, such as the boundary
points that define the impact surface. The analysis coor-
dinate system is defined with the origin placed in the center
of the impact surface, and x and y axes directed towards
the slope’s strike and dip direction respectively. Therefore,
the z axis becomes vertical.

Object reconstruction is done using a least-squares fit
method of rigid body rotation and translation (Challis,
1995). Applying the method for an identical imaginary block
stationed in the center of the analysis coordinate system
and the measured 3D points of the block for every frame,
results to the rigid body transformational parameters (a
3x3 rotational matrix and a 1x3 translational vector) as well
as the reconstruction error for each frame. The translational
vector coincides with the position of the block in the ana-
lysis coordinate system and its orientation relative to the
imaginary stationary block is acquired by decomposing the
rotational matrix to the Euler angles.

Finally, by combining the scene with the object position for
all the frames of each test, trajectory characteristics are
retrieved (translational and angular velocities, orientation,
impact and rebound angles etc.), out of which the COR va-
lues are calculated according to the definitions presented in
section 2.

5 PRESENTATION AND EVALUATION OF RESULTS

As presented in chapter 2, there are various definitions of
COR. Therefore, when performing a rockfall simulation one
must be well aware of the definitions used in the available
program in order to select the appropriate values and pro-
duce reasonable results. Moreover, using suggested values
implies that COR values are material constants, but it is
widely stated in the relevant literature that COR depends on
various parameters (velocity, impact angle, block shape,
mass, etc.).

The shape effect is significantly reflected on the calculated
COR values. The mean values for vCOR are 0.44 and 0.76
for the cubic and spherical blocks respectively. In general,
VCOR is better for use in correlations as it provides more
consistent trends compared to nCOR (Asteriou et al.,
2012).

Another important effect of shape is the rebound angle. As
can be seen from Fig. 2, the upper boundary for the re-
bound angle is similar for both block shapes. However, for
the spherical blocks, values are concentrated over a narrow

range, in contrast to the cubic blocks where angles as low
as ~0° are exhibited, suggesting sliding rather than re-
bound.

Normal COR (nCOR) is significantly affected by shape, as
shown in Fig. 2. An increasing trend of nCOR along with the
increase of the rebound angle describes the response of
both block shapes. This is more evident for spherical blocks
due to the fact that these blocks’ configuration at impact
does not differentiate between test repetitions.
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Figure 2. Normal COR versus rebound angle.

Tangential COR (tcor) acquires relatively consistent values
for both shapes, while no trend with rebound angle is
shown.

Based on the total energy definition, COR values can be
calculated with an accurate consideration of the rotational
motion by expanding Eq. 4 in 3D space. The aforemen-
tioned ETcor in comparison to Ecor, that considers only the
translational motion of the block, is presented in Fig. 3.
Additionally, the plotted 45° line forms the boundary denot-
ing which definition results to a greater value.

It is evident that ETcor present greater values compared to
Ecor. Moreover, those are well correlated with the linear
model shown in Fig. 3, which allows for an estimation of the
total kinetic energy COR from the translational definition,
which is tremendously easier to acquire.
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Figure 3. TEcor Versus Ecor values for the cubical blocks.
5.1 Lateral Dispersion
A visualization of the lateral dispersion is presented by the
polar plot at Fig. 4. The radius axis presents the rebound
angle and the angle axis the orientation of the rebound

trajectory.

It is evident that cubical blocks present a significant lateral
dispersion compared to the spherical blocks as shown in
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Fig. 4. The histograms of the dispersion are presented in
Fig. 5 for both block types. Values are normally distributed
as was verified with the Kolmogorov-Smirnov statistical
test. It is seen that dispersion is symmetrically distributed
around its mean value, which coincides with the pre-impact
mean dip direction in both cases. This can be interpreted as
a quality measure of the experimental procedure and the
set-up, since a skewed distribution would imply that post-
impact dip direction, or equivalently the lateral dispersion,
was biased by irregular testing conditions, such as non-
random block release.

B Cubical
© Spherical 60

180

Figure 4. Rebound trajectories of the cubical and spherical
blocks.

Based on the fitted normal distributions it is concluded that
under the tested conditions, a cubical block has a 68% pos-
sibility to exhibit a lateral dispersion in the range of *15
degrees, or a 95% possibility to rebound with a lateral dis-
persion in the range of +30° whereas for the spherical
blocks lateral dispersion has over 95% possibility to be less
than £10°.
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Figure 5. Histograms of lateral dispersion.

Since in design practice it is common to evaluate the sce-
narios for the 95% of all possible cases, it can be seen that
with the 2D rockfall analysis methodology, where no dis-
persion can be simulated, a significant effect which is cru-
cial for the design of mitigation measures is not considered.

However, when the slope's aspect and the orientation of the
post-impact trajectory are not parallel, it is reasonable to
expect a non-normal distribution of the dispersion, since
the slope will tend to guide the boulder to a specific direc-
tion. Expressing the relations between the strike and the
dip direction of the slope, the orientation of the surface and
the shape of the boulders, forms part of the ongoing re-
search currently conducted in the lab with the presented
methodology.

5.2 Consideration of rotational motion

The rotational energy versus the translational energy for
the cubical blocks is plotted in Fig. 6. Additionally, the
boundaries for ratio B from the Japan Railroad Association
(JRA) and Chau et al. (2002) are also plotted.
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It is seen that current data are located between the afore-
mentioned B ratios. The best fit line exhibits a slope that
corresponds to a B ratio of 0.2, which is considerably higher
than the proposed ratio from JRA. Additionally, the theoret-
ical upper bound for the B ratio proposed by Chau et al. is
in accordance with the present data.
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Figure 6. Rotational versus Translational energy, denoting
the ratio B.

DISCUSSION

Rockfall complexity has resulted in significant simplifica-
tions in the analysis methodologies and the experimental
investigation procedures based on 2D approaches. As the
phenomenon takes place in 3D space, a methodology for
acquiring the trajectory was developed based on stereo-
photogrammetric and machine vision techniques and a la-
boratory investigation was carried out in order to evaluate
those simplifications.

Based on the presented results, it is shown that shape af-
fects significantly lateral dispersion following impact; an
effect that has been hitherto neglected due to the usage of
2D analysis methods but which is of great importance as
dispersion of up to 45° can occur for cubic blocks. This is in
contrast to spherical blocks where dispersion is significantly
lower. Moreover, an assessment of the rotational compo-
nent of the motion was made and correlated with the trans-
lational component, allowing for a quick estimation. Addi-
tionally, a comparison between the proposed definitions for
the coefficients of restitution was made, and some im-
portant parameters were highlighted.

Further research is under progress in the Engineering Geol-
ogy and Rock Mechanics laboratory of the School of Civil
Engineering at the National Technical University of Athens.
Additionally, research has been recently extended in the
field by conducting tests in real scale, in order to establish
sound methods and correlations for predicting rockfall tra-
jectories more accurately.
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Torino 2014

in Ceniral Asia

ZAKHSTA!
Location of Tajikistan
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Figure 2-1: Map of Tajikistan indicating Rogun dam site

The dam on the Vakshriver tributary of the Amu Daria, the
Oxos river of the antiquity. Alexandria the Eschateis in the
north of the country (Khojand)

NUREK DAM, 300m high, downstream of ROGUN

Rogundamon Vakhshriver, Amu Daria tributary

Location of Rogun Dam
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Owner: Government of Tajikistan
Status: Under construction
Construction begun in 1976
Height: 335m (max option)
Reservoir: 13.3km?

Flood: PMF 7,500 to 7,770m?%/s
1/10,000 5,600 to 5,700 m®/s

Power: Turbines 6 - Installed capacity 3,600 MW
Studies started in 1963 and construction activities in 1976

Studies: 1963-1978 Hydroproject Tashkend
1992-1993 Hydroproject Tashkend
2000 Hydroproject Institute Moscow (HPI)
2004-2006 Lahmeyer and HPI
2009-present HPI

In 2007, the Government of Tajikistan requested the World
Bank to assist with the Techno-Economic Assessment Study
and Environmental and Social Impact Assessment Study

2011 Consultant for Techno-Economical Assessment
(TEAS): Consortium Coyne et Bellier/ Electroconsult/ IPA

2011 Consultant Environmental and Social Impact: Poyry
and Panel of Experts on Engineering and Dam Safety

Panel of Experts
Engineering and Dam Safety

Roger Gill, Hydropower

Ljiljana Spacic-Grill, Dam Engineering, Seismic Eng
Paul Marinos, Engineering Geology

Ezio Todini, Hydrology

Gregory Morris, Sedimentology

John Gummer, Energy

e To ensure due diligence and international quality stand-
ards in studies

e To provide independent advice and guidance in the as-
sessment process

e To share technical expertise and knowledge

Has added significant value to the prospect of developing a
sustainable project at Rogun.

1. The geological context

India-Asia collision and induced deformation within Eurasia.
Note that the Rogun HPP is located within the western syn-

tax of the Himalaya, which is characterized by intensive
shortening. (BRGM for TEAS, 2014)
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Regional geology
Depression, decollementand thrusting structures and
faults

Dam axis

(extract of structural geology map of Rogun HPP, 1975)
Principal faults

Crustal faults

->500 km long, 50 km deep

-Guissar-Kokshalfault,

-Illiak-Vakhsh fault, N boundary of the Tajik Depression

Regional faults in the TD Rogun dam Site Geology

-~100 km long, rooted in Jurassic salt layer
-Ionakshfault in dam foundation
-Gulizindan fault

Alternations of sandstones and siltstones

Local faults
-<5 km long
-Fault no.35, in dam foundation

(from TEAS consultant reports)

2. The site
Geology and selection of the dam type
Design implications

In light red the foot print of the dam, in blue the stage I
construction for early power production



Site geology - Lithology

e Upper Jurassic evaporites: halite, gypsum, anhydrite,
400 m thick; 20 m reddish mudstone cap

e Lower Cretaceous continental series: alternating sand-
stone, siltstone, mudstone (shales), 1100 m thick

e Marine sedimentary series: siltstone, shales, gypsum,
dolomite, limestone; often fossiliferous; 550 m thick

The impermeable clay cap over the salt in the Ionakhsh
fault

The site is tight and there are several constraints,
namely:

e The Ionakhsh creeping fault and potential seismic
movements

e Salt wedge in the foundations
e Fault No. 35 and potential seismic movements
e Location of intake portal for existing diversion tunnels

Initial thoughts for an arch gravity dam avoiding
the Ionakhsh and other fault

=
X

Exploring the Ionakhsh fault ‘ ﬁ \&:ﬁkﬁ
e — ] ——

e S
= SE/EATA\ K

Figure 3.9.2: Tentative layout of concrete arch gravity dam at the Rogun site with traces of
geological faults {was abandoned in view of difficulty with the faults)
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Dam Foundations

Concrete dam: not suitable due to high heterogeneity
although persistence of strong layers. Presence of active,
creeping faults (creep estimated up to a few mm/year) in
the case of gravity dam.

Embankment dam: can accommodate faults movements,
for both earthquake-associated displacement and aseismic
creep.

Activity of faults needs to be considered also in tunnel de-
sign.

Risk of co-seismic ground rupture causing large displace-
ments along the Ionakshand #35 faults is considered low.

No sign of Quaternary displacements along these fault ex-
ist, as reported.

Typical cross section of the dam -TEAS Consortium

i

Dam site g ] map with Fault and other main faults; limits of
Stage 1 dam are highlighted in blue for the downstream site (upstream, there are same as for
the final dam, which will include the Stage 1 dam)

Conditions of dam abutments

1. Rock mass permeability under the dam is not high. A
conservative design in depth of the grout curtain would
further reduce the hydraulic gradient against any potential
impact on the salt wedge upstream.

2. Narrow saddles exist on the abutments beyond the dam
axis; due to stress relaxation, rock mass is probably more
permeable in these zones, thus lateral extension of the
ground curtain might be necessary, into the right abut-
ment, depending on the position the pre-reservoir ground
water table (hydraulic barrier).
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ASSESMENT OF THE POWERHOUSE CAVERN

-The machine cavern is located in a series constituted by
sandstone and siltstone.

It is approximately 21m wide, 69m high and 220m long.

Large amount of excavation have been already conducted,
mainly in the siltstone area, where the elevation of the ex-
cavated floor is today more than 30m in height.

Time dependent deformations were exhibited since the late
80s and questions were raised about an increasing creep
behavior possible to compromise its stability. This is mainly
for the siltstone section.
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The convergence as presented in the graph of HPI report
2012.

Significant wall closure has been recorded amounting to
600mm in the siltstone sections up to the middle of 2008
and about 750mm up to August 2102.

Note: the scale of time is irregular and the gradient of con-
vergence is actually lower.

The causes

The PoE suggested, the possibility of progressive distress of
the rock mass in association with the ageing of the
strengthening measures applied since the late 80s, to be
the reason of the time dependent deformation and not a
gradual deterioration of the petrographic quality due to
softening of the siltstone. Such a state can be addressed
efficiently by additional support in the sidewalls

Distressing of the siltstones after excavation, under the
concrete struts
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Joint or Block Wall Condition
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ject.
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+ Downstream
“ boundaries of

Distressed siltstone in cavern

Results of the Powerhouse —Transformer Hall 2D
Model UPSTREAM SIDE DOWNSTREAM SIDE

Identification of possible remedial measures and prelimi-

nary evaluation of their behaviour
Siltstone,Clay,Aleurolite

e Installation of additional tendons

e Multiple Packer Sleeved Pipe System in the pillar be- Clay-3m

Breccia,gypsum,some
tween PH and TH £Yps

clay,waterbearing

e Possibility of struts

. . . . Breccia,anhydrite,clay,
o Installation of a suitable monitoring system impermeable

Salt wedge
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In"Nurek area

The geometry of the saltbody has been extensively in-
vestigated since the first studies

Salt body has a wedge shape with a thickness increas-
ing with depth.

Under the effectof orogenic forces the salt is being ex-
truded at an estimatedrate of 2.5 cm per year.

It is being dissolved at the same rate, resulting at pre-
sent stage, in a state of equilibrium.

The impoundment of the Rogun reservoir would result in
an increase in the hydraulic gradient and this increase,
if not mitigated, would result in an increase in the disso-
lution rate and a formation of cavity.

Approach -Modelling

Modelling,
Following an initial modelling by the Soviet designers

- Three interconnected sub-models have been set
up by TEAS consultant

- Groundwater flow model
- Dissolution process model
-Transport model

Assess independently existing models
Assess a number of scenarios

Carry out sensitivity analysis on the most sensitive pa-
rameters

Assess mitigation measures efficiency

Carry out risk assessment

TA NEA THZ EEEEI'M - Ag

Bituminous core

Proposed by the initial designer, 1978 and the TEAS
consultant, 2013.

Grouting of the rock all around the top of the salt wedge

Hydraulic barrier: series of boreholes on the down-
stream side of the salt wedge to maintain reservoir
pressure so as to minimize water gradient between the
two sides of the salt wedge

Both measure to be applied One will cover any possible
deficiency of the other.

A 3rd level of protection using a brine curtain initially con-
sidered is not further considered due to clogging of injection
holes and the enormous quantities of salt required.

. 73 — AEKEMBPIOZ 2014

(CONCEPT OF MITIGATION MEASURES TO
AVOID SALT LEACHING)
TO BE CONNECTED TO PIPELINE
=0 GALLERY ACCORDING TO
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The downstream atypical area at the right valley side

RECOMMENDATIONS -MAINTENANCE

If the two mitigation measures would happen to fail or lose
their efficiency, the grouting and hydraulic barrier would
have to be re-implemented.

- Stagel: the re-grouting and reinstallation of the hy-
draulic barrier can be performed from the crest of the
stagel dam.

- Stage2, the only option for re-grouting and hydraulic
barrier restoration would then be to operate from the
banks, above the reservoir water level. This could be
implemented only using directional boring.

Accurate monitoring of the salt dome rise:

- measurement of the displacements within the salt
wedge and the embedding rock, follow-up of the defor-
mations within the salt body by series of inclinometers.

Monitor potential salt leaching, the following systems are
proposed:

- groundwater head monitoring, in order to check the
hydraulic barrier efficiency (boreholes and pressure
cells),

- water conductivity monitoring to check the model relia-
bility and the on-going leaching process if any (bore-
holes and conductivity cells),

- microgravity in order to check the salt rising rate at
IonakhshFault and potential cavity generation

- regular sonar inspection of the dam face once impound-
ed, to detect any abnormal deformation of the upstream
face.

5. THE DOWNSTREAM STRANGE GEOMORPHOLOGY A
HUGE LANDSLIDE OR NOT?

Sinks on the plateau, right valley side downstream of the
dam
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RIGHT VALLEY DOWNSTREAM

Present assessment: A tectonic structure, due to evaporitic
diapyrism not to a landslide.

e — b G0N

The plateau (elevation about 170.- _
with small depressions due to disolution

e Few rock debris on the surface

e Topography uphill does not suggest large scale move-
ment

e Geophysics in 2005 anticipated shallow overburden;

e Results of 2012 geophysics show compact low specific
gravity material

e New borehole revealed continuous, undisturbed, com-
pact gypsum/anhydritic deposits in mudstone matrix,
starting from shallow depth: the reason of sinks due to
dissolution

Elevation
inmas

2000 T

z
2

+—— Porimurske

———— VAKSHRMer
GUUZINDAN
FAULT

10001

VAKSHFAULT

Paleazoic basemeny

A tectonic structure not a landslide
Model by the Consultant of TEAS

Geology in the mood.

Design have to comprehend it for a peaceful cohabi-
tation of a man structure with nature
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NEA ANO TIz
EAANAHNIKEZ KAI
AIEONEIz
FEEQTEXNIKEZ ENQZEI2

Ta opuLKTA
qvxqi:lé{,ouv
T {eohy pag

IoTtoTonog OpukTa

Me Tnv npwToBouAia Tou SuvOEoUOU MeTaAAeUTIKWV ERiXel-
prioewv EAAGdoG (2.M.E.) kai pye Tn ouvepyacia kai €nioTn-
MOVIKA €niéEAEIa TNG ZXOANG Mnxavikwv MeTalAsiov — Me-
TaAloupywv Tou E.M.M. kal Tou TunApatog MewAoyiag kai
lewnepiBailiovTog Tou E.K.M.A., dnuioupyndnkKe o I0TOTOMNOG
www.orykta.gr yia va npog@epel NANPoOPopIiEG KUPIwWG yia Ta
€AANVIKA 0pUKTA, TIG gP@avioelg Toug aTov EAAadIkO Xwpo,
TNV YEWAOYIKN Kdl KOITAOUATOAOYIKN TOUC TAuTOTNTA, TIG
dIAPOPEG XPNOEIG TOUG aTnV Kadnuepivn wn, Kabwg Kai TIg
£pYAoieg EKUETANAEUONG, EUNAOUTIONOU Kal v YEVEl aglonoi-
nong Toug.

(C- 4R -0)

SIMSG ISSMGE

"Ba heﬁna, 2-;September 2014
3rd-European Young Geotechnical
Engineers Conference

Report on the 23rd European Young
Geotechnical Engineers Conference
(EYGGEC-2014)

50 delegates from 26 European countries nominated by
their respective Member Societies gathered in Barcelona in
September for the 23rd European Young Geotechnical Engi-
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neers Conference (EYGEC-2014). The Conference was or-
ganized by the Department of Geotechnical Engineering and
Geosciences of the Technical University of Catalonia (UPC)
on behalf of the Spanish Society for Soil Mechanics and
Geotechnical Engineering. The organizing committee was
chaired by Professors Marcos Arroyo and Antonio Gens and
composed by Ph.D. students and Postdocs, several of whom
had themselves participated in previous EYGEC meetings.
The Conference took place in the main lecture theatre of
the Civil Engineering School. Conference participants, in-
cluding senior lecturers, were lodged together in a Students
Residence close to the Conference venue.

Opening ceremony

The Conference lasted for three days, the first two were
devoted to lectures and presentations and a technical visit
was organized for the third day. A welcome reception was
offered during the evening prior to the Conference. In the
opening ceremony, chaired by Sebastia Olivella (Dean of
the Barcelona Civil Engineering School), the President of
the ISSMGE, Roger Frank, addressed the delegates with an
overview of the International Society’s role, objectives and
activities. Special mention was made of the Young Members
Presidential Group as the most suitable way for the Confer-
ence attendants to engage with the ISSMGE.

Oral presentations were made by all delegates; a consist-
ently high standard of both presentations and technical
content was achieved; no doubt reflecting the fact that all
participants had been especially selected by their National
Societies. In addition, Professors César Sagaseta (Universi-
ty of Cantabria) and Lidija Zdarvkovic (Imperial College)
were invited to deliver special lectures to the Conference.
Lectures were also presented by Professors A. Gens and A.
Ledesma from UPC. Discussion of presentations and lec-
tures was often lively, filling the time allocated without dif-
ficulty.

AvapvnoTIKn GWToypa®ia ouvedpwv
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Participants had to submit papers summarising their work
in advance of the Conference that were subjected to review
and revision before publication. Although, in accordance
with the EYGEC guidelines issued by the ISSMGE, there was
no conference theme, it was possible to structure papers
and presentations around a number of topics: Experimental
studies and constitutive models, Dynamics problems, Pile
foundations, Geo-environmental problems, Marine geotech-
nics, Soil improvement, Geo-hazards, and Soil-structure
interaction. All papers have been collected in a Proceedings
volume; the electronic version can be downloaded from the
Conference website
(https://www.etcg.upc.edu/congressos/eygec-

2014/docs/EYGEC2014.pdf).

A prize was awarded to the best paper and presentation. It
was won by Audrey Huckert from France for the contribu-
tion: “Experimental and numerical approaches of the design
of geosynthetic reinforcements overlying voids”. Runner-
ups were Henri de Chaunac (Belgium) and Cagdas Arda
(Turkey).

On the third day of the Conference, there was Technical
visit to the Sagrera station works that involve a very large
anchored excavation and water table drawdown operations.
The Sagrera station will become the main transport hub of
Barcelona linking high speed train lines with conventional
railway, bus station and two metro lines. Participants went
on to visit the Sagrada Familia church, in the vicinity of
which a tunnel for the high-speed train had been recently
constructed sparking strong public controversy.

MabnTteuodpevol pageipol Ionavikwv tappas

Fortunately there was also time for social events. In the
first evening, a cooking workshop was held in which partici-
pants enthusiastically learnt to produce a variety of Spanish
tapas. And the results were consumed during dinner with
the same enthusiasm! On the second day, the Conference
dinner was held in which the award for best pa-
per/presentation was presented. The full set of photographs
taken during the Conference is available in the Conference
website (https://www.etcg.upc.edu/congressos/eygec-
2014/photo-gallery).

Following the long tradition of the EYGEC meetings, the
Conference provided an excellent opportunity for promising
young geotechnical engineers to present their work, discuss
their results, share experiences and, of course, make new
friends and connections.

H EEEEMM dnuocicuce npookAnon CUMKETOXNG OTnV dlayw-
vioTikr diadikaagia yia TNV €niAoyn TOU €KMPOCWMOU TNG.
YneBAnOnoav Ta akdAouba Tpia dpbpa:

«Passive stabilization of liquefiable soils: rheological testing
and macroscopic modeling», Georgia Agapoulaki,

«Rockfall experimental investigation in 3D space», Pavlos
Asteriou,

Mapouciaon apBpou and Tov MauAo AcTepiou

«Experimental and numerical investigation of the seismic
response of rectangular tunnels», Grigorios Tsinidis &
Kyriazis Pitilakis.

EneAéyn To apBpo Tou M. Aatepiou, MoAITikoU Mnxavikou,
unowneiou J15akTopog Tou EMIM, TO onoio napouadialeral
oTnV NpwTn £vOTNTA TOU MApovTog Teuxouc (SESSION T3:
Geo-hazards).

TA NEA THZ EEEEI'M - Ap. 73 — AEKEMBPIOZ 2014



NMPOZEXEIZ>
FEQTEXNIKEz
EKAHAQZEIZ

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

Shale and Rock Mechanics as Applied to Slopes, Tunnels,
Mines and Hydrocarbon Extraction, Special One day Sym-
posium, May 12, 2015, Montreal, Quebec, Canada,
www.isrm2015.com/Page/PageContent/ShaleSymposium

World Tunnel Congress 2015 and 41 ITA General Assem-
bly: Promoting Tunnelling in South East European (SEE)
Region, 22 - 28 May 2015, Dubrovnik, Croatia,
http://wtcl5.com

COMPUDYN 2015 5% International Conference on Computa-
tional Methods in Structural Dynamics and Earthquake En-
gineering, 25-27 May 2015, Crete Island, Greece,
www.2015.compdyn.org

3 O

INFRASTRUCTURE &
DEEP FOUNDATIONS

31 May - 03 June, 2015, Doha, Doha, Qatar
www.undergroundfoundations.com

l UNDERGROUND

Developing robust geotechnical planning through interna-
tionally-proven techniques that will guarantee Qatar’s
readiness for upcoming developments

Building on the strong foundations of the successful under-
ground series, the Underground Infrastructure & Deep
Foundations Summit Qatar is back for 2015!

Qatar continues to gear up for a wave of key sporting
events over the next seven years, including the Handball
World Championships (2015), the World Championships in
Athletics (2019), and, of course, the World Cup (2022). As
the country is expected to have over one million visitors by
2022, the big question is will Qatar be able to deliver some
of its key $200bn infrastructure and building projects, such
as the World Cup stadia and Qatar Rail, in time for these
major events to accommodate all its visitors?

With a global, first-class speaker line-up of geotechnical
and structural experts who share a wealth of academic and
practical experience, the5th Annual Underground Infra-
structure & Deep Foundations Summit Qatar will be an un-
missable opportunity to join leaders in the field as they
tackle the major issues concerning Qatar’'s construction
sector, such as dewatering and waterproofing, project plan-
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ning and stakeholder management, and constructing along-
side existing buildings and infrastructure.

Key topics to be discussed:

e Qatari Turf: Exploring the geotechnical conditions spe-
cific to Qatar, and overcoming related issues including
rising water table levels and cavities

e Going Underground: With over 10 major upcoming
tunnelling projects in Qatar alone, including Inner Doha
Resewerage Implementation Strategy (IDRIS), we ex-
plore the methodologies being used in these projects and
the challenges of delivering these tunnels

e International to Regional: Discussing the key strate-
gies being implemented successfully across and beyond
the region which can be adapted to Qatari projects

e Project Insights into the most ground-breaking pro-
jects; including tunnels, stadiums, roads and highways,
rail, metro, high-rise buildings, and many more

Questions? Contact us on +971 4 364 2975 or email en-
quiry@igpc.ae.

3 O

5™ International Congress on Construction History, June
3rd-7th, 2015, Chicago, USA, www.5icch.org

2" International Course on Geotechnical and Structural
Monitoring, 4-5-6 June 2015, Poppi, Tuscany, Italy,
www.geotechnicalmonitoring.com/en/home-2

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

O3 D

INTERNATIONAL CONFERENCE

B BITUMINOUS MIXTURES
; AND PAVEMENTS

6° AIEONEZ ZYNEAPIO
AZOAATIKA MIFMATA KAI OAOZTPQMATA
®ecoalovikn, 10-12 Iouviou 2015
http://iconfbmp.civil.auth.gr

To Epyaotrpio Odonoliag Tou TuAuatog MoAImikwv Mnxavi-
K®V Tou A.MN.0O., oe ouvepyaaia pe 1o BERI (Built Environ-
ment Research Institute) Tou MavenioTnuiou Ulster, AyyAiag
kal To CAIT (Center for Advance Infrastructure Technology)
Tou Maveniotnuiou Micioinn, HMA, diopyavwvel To 6° Alg-
Ovéc Zuvédpio "AoQaATika Miypata kar OdooTpwpara”
(6" ICONFBMP).

To 6° ICONFBMP unooTnpiletal and Ta diebvr IvoTiTouTa,
Opyaviopoug i Evwoeig: 1o IvoTimouto MoAImikwv Mnxavi-
kwv (ICE) AyyAiag, To EpsuvnTikO Epyaotrpio Metapopmv
(TRL) AyyAiag, To IvoTiTouTto AuTokivnTodpOpwv & MeTago-
pwv (CIHT) AyyAiag, To SupBoUAlo ‘Epeuvag Metagopmv
(TRB) HNA, Tnv Apepikavikr Koivwvia MoAITik®v Mnxavi-
kwv-IvoTiTtouto Metagopwv & Avantuéng (ASCE T&DI),
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To IvoTiToUTo TexvoAoyiag Aogaitou (IAT), tTnv Eupwnai-
K 'Evwon Ac@aATikwv OdooTpwpdtwv (EAPA), Tn Albvn
Koivwvia yia AogaATika OdootpwuaTa (ISAP) kai Tnv Opo-
onovdiakn Aloiknon AgponAoiag (FAA).

To 6° ICONFBMP gival GUVEXEIQ TwWV MNEVTE MPONYOUHEVWV
Suvedpiwv Nou opyavwbnkav Pe enituxia otnv Osooalovikn
Ta €tn 1992, 1996, 2002, 2007, ka1 2011.

Skonog Tou AleBvolg Zuvedpiou €ival n napouciacn VEWV
TEXVOAOYIWV, TAOEWV, NPOodIaypap®V Kdl EPEUVNTIKWV dpa-
OTNPIOTATWY TOCO OTO £EWTEPIKO 000 Kal atnv EAAGda, oTa
aopaATIka UAIkd kai 0odo00TpwHATA.

Eniong, n avraAAayr andyewv Kai €UNEIPIOV NMPog OPEAOG
TWV gvaoyxoloUpevwyv We Tnv Odonolia kai Agpodpouia Kai
€I0IKOTEPA TNV HEAETN, KATAOKEUN, OUVTRApnon kai diaxei-
pIon TWV 0d00TPWHATWY 0dWV Kal AEPOdPONIWY, aVAKTNHE-
VWV Kadl aVAKUKAWPEVWV UAIK®OV, KaBWE Kal TNV napaywyn
Kal Xpron UAIK®V Kal a0QAATIKOV HIYHATOV.

MNa onoiadnnote nAnpogopia OXETIKA PE TO 6° SUVEDpIO, R
yld avakoivwoelig Kai MpakTikd nponyoupevwyv Zuvedpinv,
MMOPEITE VA EMIKOIVWVEITE TNAEPWVIKA PE TNV papparteia
Tou Zuvedpiou, TnA. 2310 995835, 553207, fax: 2310
995789, n NAEKTPOVIKG atn dievBuvon:
6iconfbmp@civil.auth.gr

J€ NePIiNTWON €NIKOIVWVIAg HE TAXUDPOUEIO XPNOIUOMOINOTE
TNV napakaTtw dielBuvon:

EpyaoTrpio Odonoliag AMNO

(Na T1o 6° AlgBveg Zuvédplio "AopaiTika MiypaTta kai Odo-
oTpwuara”

TuRpa MoAImikwv Mnxavikov

ApioToTéAglo MavenioTrpio ©@scoalovikng

541 24 ©gooalovikn
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83rd ICOLD Annual Meeting & Congress Hydropower’ 15,
13-20 June 2015, Stavanger, Norway,
www.icoldnorway2015.0rg
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Géotechnique Symposium in Print 2015
Geotechnical Earthquake Engineering
London, 15 June, 2015
www.ice.org.uk/events/geotechnique-symposium-
in-print-2015

The many large earthquakes of the last decade, including
the series in Christchurch in 2010-11 and the Tohoku
earthquake in Japan, have focussed even greater attention
on the cyclic behaviour of soils during these events. Great
advances have recently been made on all aspects of soil
dynamics, from the prediction of liquefaction based on site
investigation to the impact of shaking on geotechnical sys-
tems.

This symposium will provide a forum for the presentation

and discussion of the latest research findings and implica-
tions to practice in areas including:

e Dynamic response of geotechnical systems
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e Prediction of liquefaction and evaluation of its impacts

e Seismic stability of slopes

The symposium has attracted many excellent papers from
the UK, Europe, North America and Asia. These cover the
full range of Soil Dynamics and Geotechnical Earthquake
Engineering, from micromechanics using DEM to the latest
developments on liquefaction prediction based on site in-
vestigation.

Event organiser: ICE
Contact: events@ice.org.uk
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DMT 15 The 3™ International Conference on the Flat Dila-
tometer, Rome 15-17 June 2015, www.dmt15.com
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Summer School Series in Greece
"SOUTH AEGEAN CRUST PROCESS"
"SANTORINI VOLCANOTECTONIC LAB"
15-20 of June 2015, Santorini, Greece

The Geology Department of the Aristotle University of Thes-
saloniki (Greece) organizes a Summer School in the
SANTORINI Island (Cyclades, Southern Greece), 15-20 of
June 2015. The program includes lectures, practical tutori-
als, field work and visits to the archaeological sites and the
active volcano.

CONTENTS: Physical Volcanology and Volcanotectonics,
Regional Geology (Aegean), Earthquake Geology and
Seismotectonics, Fault Geometry and Seismic Activity, En-
gineering Geology (rock falls - slope stability and founda-
tion in volcanic rocks), Archaeology and Archaeoseismo-
logy, Natural Hazards-Mitigation.

Lectures will be held in a municipality hall of Pyrgos Village
in Santorini by specialist scientists, professors of the above
mentioned subjects e.g.:

I. Cemen (Alabama University, Department of Geoscienc-
es), A. Chatzipetros, M. Fytikas, V. Marinos, C.B. Papaza-
chos, S. Pavlides (Aristotle University of Thessaloniki,
School of Geology). Walter Friedrich (University of Aarhus).

TO WHOM : Graduates in Geosciences, Physics, Geography,
Engineering and other related subjects, and Postgraduate
Students, Post-doctoral fellows, Researchers etc (*). Mini-
mum number of Students 12; Maximum 20.
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COST : 1000-1200 Euro per person approximately. The cost
includes tuition fees, accommodation and transportation
within the island for the field trips and work. Accommoda-
tion at a local Hotel (Single, double and triple rooms.
Breakfast, light meals and a dinner are included).
Expression of Interest: kaklis@geo.auth.gr;
Pavlides@geo.auth.gr

(*) Undergraduate Students (last 2 semesters) could also
be accepted,
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The First Kazakhstan - USA
Geotechnical Engineering Workshop
Astana and Almaty, Kazakhstan, 13-16 July 2015

During the 18™ International Conference for Soil Mechanics
and Geotechnical Engineering, which was held in Paris
(France), bilateral agreements (Memorandums) between
Kazakhstan Geotechnical Society (KGS) and US National
Society for ISSMGE (Geo-Institute, ASCE) were signed. The
agreements outline prospects for cooperation between soci-
eties, issues of exchange of experience and knowledge,
scientific and normative documentations, training of spe-
cialists in the field of geotechnical engineering, and organi-
zation of joint geotechnical conferences, seminars, work-
shops and webinar. In this connection KGS and the ASCE
Geo-Institute will organize the First Kazakhstan-USA Ge-
otechnical Engineering Workshop scheduled to take place at
the L.N. Gumilyov Eurasian National University in Astana
(the new capital of Kazakhstan) from 13-14 July, 2015 and
in Almaty (largest city in Kazakhstan) from 15 -16 July.

Workshop Theme and Topics

TRANSPORTATION AND ENERGY GEOTECHNICS Highways,
Railways, Tunneling, Bridges, Wind Energy, Geosynthetics,
and Geothermal Energy Systems

The workshop will have a strong industry related compo-
nent to highlight geotechnical and construction opportuni-
ties in Kazakhstan associated with EXPO 2017 in Astana.
Practitioners, university faculty, and researchers are all
encouraged to participate in the workshop.

Landline for correspondence:
+7 7172 344796
+7 7172 344897

Post address:

Geotechnical Institute, ENU of L.N.Gumilyov,
7 Munaitpasov str., Astana, Kazakhstan, 010008
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ICGE 2015 International Conference in Geotechnical Engi-
neering - Colombo-2015, 10 - 11 August 2015, Colombo,
Colombo, Sri Lanka, http://www.slgs.lk/?p=564

China Shale Gas 2015 - an ISRM Specialized Conference, 6-
8 September 2015, Wuhan, China,
http://english.whrsm.cas.cn/ic/ic/201405/t20140509 1206
92.html
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"Underground Construction” Conference
8-9 September 2015, Krakow, Poland
www.inzynieria.com

Contact

INZYNIERIA Publishing House
Wydawnictwo INZYNIERIA sp. z 0.0.
31-305 Krakdw, ul. Radzikowskiego 1
NIP: 677-22-03-315

Poland

Tel. +48 12 351 10 90

Fax +48 12 393 18 93

Email agnieszka.prokop@inzynieria.com
Website www.inzynieria.com
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24th European Young Geotechnical Engineers Conference in
Durham, UK, 11-12 September, 2015,
https://www.dur.ac.uk/conference.booking/details/?id=419

16" European Conference on Soil Mechanics and Geotechni-
cal Engineering “Geotechnical Engineering for Infrastructure
and Development”, 13 - 17 September 2015, Edinburgh,
UK, www.xvi-ecsmge-2015.0org.uk

Workshop on Volcanic Rocks & Soils, 24 - 25 September
2015, Isle of Ischia, Italy, www.associazionegeotecnica.it
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The 7" International Symposium on
Roller Compacted Concrete (RCC) Dams
Chengdu, China, Sept. 24th -25th, 2015

www.chincold.org.cn

Chinese National Committee on Large Dams (CHINCOLD)
and Spanish National Committee on Large Dams
(SPANCOLD) have the honor to invite professionals to the
7th International Symposium on Roller Compacted Concrete
(RCC) Dams. The symposium will be held from 24th to 25th
Sept. 2015 in Chengdu City, China.

RCC dams have the virtues of saving a great deal of con-
crete, building quickly, making project cost down and early
bringing into playing project advantages and so on. Hence,
the technique of constructing dams has been quickly spread
and applied since it came out. CHINCOLD and SPANCOLD
have devoted to promote the technology from early 1990's.
The first Symposium on RCC dams was jointly organized by
the two committees in 1991 in Beijing China, which was a
success start of the series of RCC Symposiums. It is great
to find that there are more than 400 dams of this type in
more than 40 countries today.
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Following those successful and fruitful Symposiums held in
Beijing (China) in 1991, Santander (Spain) in 1995, Cheng-
du (China) in 1999, Madrid (Spain) in 2003 ,Guiyang (Chi-
na) in 2007 and Zaragoza (Spain) in 2012, the coming one
jointly organized by CHINCOLD and SPANCOLD, will contin-
ue to contribute significantly to the knowledge and applica-
tion of RCC technology with a wide range of contents and
international scope. The Symposium will serve as a perfect
venue for professionals from all over the world to exchange
ideas and technology about the latest developments dealing
with RCC dams.

Beside international best practice, the participants will also
have the occasion to visit some famous RCC dams in China
in operation or under construction, such as Guangzhao RCC
Gravity Dam (H=200.5m), Longtan RCC Gravity Dam
(H=216.5m), Suofengying RCC Gravity Dam (H=122m),
Mamaya RCC Gravity Dam (H=109m) and etc. Also a tech-
nical exhibition for enterprises related to RCC technology
will be held during the Symposium.

Topics

Materials and mixture proportions
Planning and design

Construction and quality control
Performance and monitoring

RCC dams on non-rock foundation

Rehabilitation of RCC dams and upgrading of old dams
with RCC

7. Other uses of RCC in dam construction and hydraulic
structures

oA W

8. Technological innovations and new trends

9. Cemented Material dams (CSG, Hardfill, soil-cemented,
and etc.)

Secretariat

Ms. Yao ZHANG &Ms. Xiao WANG

Secretariat of RCC 2015

Chinese National Committee on Large Dams

Room 1260, IWHR Building A, A1 Fuxing Rd., Beijing
100038, P.R. China

Tel: +86-10-68781709/68585310

Fax: +86-10-68712208

Email: chincold-en@vip.126.com

Website: http://www.chincold.org.cn
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Athens 2015 International

Landfill Mining Conference
September 24-25, 2015, Athens
http://www.erasmus.gr/microsites/1050/welcome-
address

Topics

The conference will include presentations from Greek and
foreign speakers, with topics:

Landfill Mining

International Experience in Landfill Mining
Recovery of Resources from Municipal Solid Waste
New Technologies in Waste Management
Restoration of landfills and contaminated sites
Closed Landfills: Monitoring and Alternative Uses
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Participation to the conference is FREE. However, you
are kindly requested to preregister in order to secure your
participation in the Conference.

The conference is addressed to universities, research insti-
tutes, public institutions, businesses and non-profit organi-
zations.

Registration

Conference Organising Secretariat
ERASMUS S.A.

1 Kolofontos & Evridikis Str.
16121 Athens

Tel: +30 210 7414700

Fax: +30 210 7257532

E-mail: register@erasmus.gr

o3 O
TranSoilCold
2015
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2
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The 2nd International Symposium on
Transportation Soil Engineering in Cold Regions
September 24-26, 2015, Novosibirsk, Russia
http://transoilcold2015.stu.ru/index.htm

We are pleased to invite you to Novosibirsk, Russia, for the
2nd International Symposium on Transportation Soil Engi-
neering in Cold Regions to be held on September 24-26,
2015.

The 1st International Symposium on Transportation

Soil Engineering in Cold Regions was held in 2013 and
offered a unique platform to foster knowledge sharing and

exchanging experiences for the prevention of cold region
subgrade soils and foundation problems impacting trans-
portation facilities such as railways and highways.

Main Topics
e Mechanical behaviour of soil and aggregate in transpor-

tation in cold regions

e Coupled modelling of mechanical and physical processes
in transportation soil for cold regions

e Slope stability of embankments and their foundations in
permafrost

e Frost heave in ballast and subgrade beneath slab track
e Thaw weakening of soil in transportation

e Field measurement of stress, deformation, temperature,
moisture

e Long-term evaluation of subgrade functionality

e Nondestructive evaluation of subgrade soils and aggre-
gate layers in cold regions

e Water-heating mode subgrade in cold regions

e Protection of subgrade from avalanches
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Contact us

Conference Secretariat - transoilcold@inbox.ru

Prof. Alexander Isakov, Siberian State University of Railway
Engineering, Novosibirsk, Russia

E-mail: mylab@ngs.ru

Phone: +7 913 985 8285

Prof. Jiankun Liu, Beijing Jiaotong University, China

E-mail: jkliu@bjtu.edu.cn

Phone: +86 1358 1986 007

Postal Address:

TranSoilCold-2015 Conference Secretariat
Siberian State University of Railway Engineering
Faculty of Railway Construction

191, D. Kovalchuk Street

630049, Novosibirsk

Russia
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BASEMENTS AND
UNDERGROUND
STRUCTURES

CONFERENCE
2

GE Basements and Underground Structures
Conference 2015
6 - 7 October 2015, London, UK
http://basements.geplus.co.uk

Ground Engineering is delighted to bring you the eighth
annual Basements and Underground Structures Conference,
the only event exploring the procurement, design and de-
livery of underground spaces.

From large infrastructure projects to commercial develop-
ments and residential extensions, the basement market
offers extensive opportunities which are set to continue as
urban land remains a premium.

Attend the 2015 conference to:

e (Capitalise on future project opportunities and explore
client pipelines

® Meet the new standards in basement design and im-
prove safety onsite

e Learn from innovative case studies from projects being
delivered in challenging ground conditions and in con-
strained sites

e Network with clients, tier 1 contractors, designers, tier 2
contractors and the whole supply chain

e Mitigate geotechnical risk to prevent damage to neigh-
bouring structures

Whatever the scale, location or stage of the basements you
are involved in, Basements and Underground Struc-
tures gives you the industry’s best opportunity to improve
your knowledge and understand where future opportunities
will arise.

The programme is designed to bring together those working
on large, medium and small scale projects, in sectors in-
cluding infrastructure, commercial and residential. Join us
at the conference to have you questions answered so you
can succeed in the sector:

e How will basement design change in the next three
years?
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e What are main contractors looking for from the supply
chain in order reduce the costs of construction?

e To what extent is top down construction changing the
feasibility of projects and the timescales for delivery?

e How have Basement Impact Assessments changed the
way developments are planned in London?

e What does the UK infrastructure market hold in terms
of future underground spaces and structures?

e Will the market continue to be focused on Central Lon-
don or are opportunities emerging across the UK?

The conference also provides an excellent learning and
networking opportunity for the industry and is essential for
anyone already or looking to be involved in underground
projects.

For registration enquiries:
Nigel Plain

T: +44 (0) 203 033 4253
E: nigel.plain@EMAP.com
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EUROCK 15 ISRM European Regional Symposium & 64th
Geomechanics Colloquy, 7 - 9 October 2015, Salzburg,
Austria, www.eurock2015.com
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Shotcrete for Underground Support XII
New Developments in Rock Engineering, TBM
tunnelling, Deep Excavation and Underground

Space Technology
October 11-13, 2015, Singapore
www.engconf.org/conferences/civil-and-

environmental-engineering/shot-crete-for-
underground-support-xii

The 12% International Conference on Shotcrete for Under-
ground Support (ECI SUS XII) will be held in Singapore this
year. This event is organized by Engineering Conferences
International (ECI) and supported by NTU-JTC Research
Centre (NTU-JTC 13C), the Society of Rock Mechanics and
Engineering Geology (SRMEG), International Tunnelling and
Underground  Space  Association  (ITA-AITES) and
Studiengessellschaft flir unterirdische Verkehrsanlagen
mbH (STUVA).

ECI SUS XII aims to pool the consolidated efforts from en-
gineers, researchers and project managers from across the
world to share and update state-of-the-art technology and
best practices in rock engineering, TBM and deep excava-
tion.

Topics

e Development in Shotcrete technology for soft ground
tunnelling and subsea tunnels

e Development in TBM, deep excavation and underground
space technology

e Shotcrete reinforcement design

ZgAida 23



e Mechanical properties of Shotcrete under elevated tem-
perature and corrosion environment

e Methods and equipment for Shotcrete installation

e Laboratory tests, on-site quality control and repair of
Shotcrete

e Numerical simulation of tunnel rock support with
Shotcrete

e TBM tunnelling in challenging ground conditions
e Development in rock tunnelling and rock blasting
e Grouting and water control for tunnels

e Application of Eurocodes in rock tunnelling

e New technology in rock exploration and site investiga-
tion
e Developments in fibre-reinforced Shotcrete

e Case studies

Engineering Conferences International

32 Broadway, Suite 314, New York, NY 10004
T: 1-212-514-6760 F: 1-212-514-6030

E: info@engconfintl.org
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Safety and Risk (ISGSR 2015)
13-16 October 2015, Rotterdam, The Netherlands
www.isgsr2015.0org

It is my great pleasure to invite you to the fifth Internation-
al Symposium on Geotechnical Safety and Risk (ISGSR)
2015, which will be held in Rotterdam, the Netherlands. The
5th ISGSR is a continuation of a series of symposiums on
geotechnical risk assessment and management, safety and
reliability, which started in 2007 in Shanghai, China.

The most recent and very successful conference was held at
the end of 2013 in Hong Kong, China. It proved again the
great value of sharing knowledge and experiences from
research and practice between the international geotech-
nical engineering community, especially the members of
TC304 and TC205 of ISSMGE and of GEOSNet.

The 5th ISGSR will be even more special, because it will be
combined with the presentation of the end results of the
Geo-Impuls programme in the Netherlands. It is a five year
long, joint industry programme which aims at reducing ge-
otechnical failure substantially in 2015. Implementing Geo
Risk Management and the tools developed by the Working
Groups in our projects and organizations are the key condi-
tions in reaching this ambitious goal. The Dutch geo-
engineers and managers would be honoured to present and
discuss their results with the international geo-community.

On behalf of the organizing committee I am looking forward
to welcoming you in Rotterdam in October 2015!

Conference themes
1. Geotechnical Risk Management and Risk Communication

2. Variability in Ground Conditions and Site Investigation
3. Reliability and Risk Analysis of Geotechnical Structures

4. Limit-state design in Geotechnical Engineering
5. Assessment and Management of Natural Hazards

6. Contractual and Legal Issues of Foundation and (Un-
der)Ground Works

7. Case Studies, Monitoring and Observational Method
Contact

For information on registration, social events, accommoda-
tion, sessions, sponsorship and general inquiries, please
contact:

ISGSR2015 c/o KIVI
P.O. Box 30424

2500 GK THE HAGUE
THE NETHERLANDS

Tel.: +3170 3919890
Fax: +3170 3919840

Email: isgsr2015@kivi.nl
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HYDRO

26-28 October 2015, Bordeaux, France
www.hydropower-dams.com/pdfs/hydro2015.pdf

Following the successful HYDRO 2009 conference in Lyon,
Aqua~Media International is very pleased to be returning to
France for HYDRO 2015.

France has a major history of hydropower development,
with experience in all major types of dams and power-
plants. EDF and other leading companies in the French hy-
dro industry continue to be active both within France and
worldwide.

France produces around 68 TWh/year from hydropower
(about 15 per cent of total production) from its installed
hydro capacity of nearly 25 500 MW. There is an additional
440 MW of hydro in operation in overseas departments and
on Corsica.

During the HYDRO 2015 programme, EDF and others from
the French industry will be ready to share experience on
industrial, environmental and societal topics, such as inno-
vation in high-tech tools, planning and development, ex-
pansion of generation capacity, safety issues, social bene-
fits associated with river basin development, including gov-
ernance with local stakeholders, uprating and refurbish-
ment, the role and benefits of pumped-storage, and many
other topics.

Conference Themes

POTENTIAL, PLANNING AND DEVELOPMENT

¢ Development opportunities worldwide
¢ Climate change and carbon trading
e Greenhouse gas emissions from reservoirs
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Hydro development in harmony with the environment
Social aspects and communications

Preserving and promoting cultural heritage
Maximizing the multiple benefits of hydro

TECHNOLOGY: ELECTRO-MECHANICAL EQUIPMENT

e Innovation in design

e Pumped-storage: role, benefits and technical advances
¢ Hydraulic machinery (R&D and operational issues)

e Uprating and refurbishment

e Operation and maintenance

e Remote controlled operation

e Electrical engineering

e Flow measurement and instrumentation

CIVIL WORKS: PLANNING, DESIGN AND CONSTRUCTION

e Underground works and tunnelling

e Dam engineering: Materials, design and construction

¢ Spillways and gates: design and function

e Managing problems of sedimentation

¢ Flood discharge works SAFETY

¢ On-site safety during dam construction

e Ensuring public safety around dams

e Managing external threats: physical and cyber security

o Safety of powerplants, transformer caverns and under-
ground works

¢ Designing for safe operation of gates, valves and pen-
stocks

FINANCIAL, COMMERCIAL AND CONTRACTUAL ASPECTS

* New approaches to financing (BRICS NDB, hybrid financ-
ing, etc)

e Managing financial and commercial risk

e Structuring of projects

e Concession agreements and contractual issues

* Project preparation to avoid financial delays

e Case studies SUCCESSION PLANNING

e Motivating students and young professionals

e Experience of young engineers in joining the profession

e Educational and exchange programmes

e Passing on knowledge and experience to the next genera-
tion

HYDRO 2015

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: hydro2015@hydropower-dams.com
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International Conference on Engineering Geology in New
Millennium, 26-31 October 2015, New Delhi, India,
http://isegindia.org/pdfs/1st%?20circular-international-

IAEG.pdf

6th International Conference on Earthquake Geotechnical
Engineering, 2-4 November 2015, Christchurch, New Zea-
land, www.6icege.com

SEOQOUL 2015 - 25th World Road Congress Roads and Mobil-
ity — Creating New Value from Transport, 2-6 November,
2015, Seoul, Republic of Korea,
http://www.aipcrseoul2015.0rg

4° MaveAAnvio Zuvedplo AavaotnAwoewy, NoguBpiog 2015,
©sooalovikn, www.etepam.gr.

The 15th Asian Regional Conference on Soil Mechanics and
Geotechnical Engineering, 9-13 November 2015, Fukuoka,
Japan, http://www.15arc.org

15th Pan-American Conference on Soil Mechanics and Geo-
technical Engineering, 15 - 18 November 2015, Buenos
Aires, Argentina, http://conferencesba2015.com.ar

VIII South American Congress on Rocks Mechanics, 15 - 18
November 2015, Buenos Aires, Argentina,
http://conferencesba2015.com.ar

Sixth International Conference on Deformation Characteris-
tics of Geomaterials IS Buenos Aires 2015, November 15th
to 18th 2015, www.saig.org.ar/ISDCG2015

Geo-Environment and Construction, 26-28 November 2015,
Tirana, Albania, Prof. Dr. Luljeta Bozo, lulibozo@gmail.com;
luljeta bozo@universitetipolis.edu.al
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The 1st International Conference on
Geo-Energy and Geo-Environment (GeGe2015)
4th and 5th December 2015, Hong Kong
http: ege2015.ust.hk

This is the first conference of its kind to cover both geo-
energy and geo-environment areas that are highly relevant
and essential to maintaining the sustainability of the socie-
ty. Researchers from these areas are most welcome to join,
to contribute and share new ideas and information, and to
advance scientific knowledge for the benefit of mankind.

Themes of GeGe2015
Day 1: Themes for Geo-Energy
1. Energy geo-structures such as piles, walls and tunnels

2. Geo-storages such as CO, sequestration and radioactive
waste disposal

3. Energy extraction application such as conventional and
unconventional energy, and geothermal energy

4. Energy policy and management relating to geotechnical
aspects

Day 2: Themes for Geo-Environment
1. Reused and recycled materials for geotechnical works

2. Bio-geotechnology such as the use of vegetation and
bacteria

3. Landfills
4. Geo-environmental policy and management
In case of enquiries, please contact:

Ms Shirley Tse (Administrative Secretary)
Geotechnical Centrifuge Facility

The Hong Kong University of Science and Technology
Clear Water Bay

Kowloon

HONG KONG

Tel: (852) 2358-0216

Fax: (852) 2243-0040

E-mail: gege2015@ust.hk
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2015 6™ International Conference Recent Advances in Ge-
otechnical Engineering and Soil Dynamics, December 7-11,
2015, New Delhi (NCR), India, wason2009@gmail.com;
wasonfeg@iitr.ernet.in, sharmamukat@gmail.com; mukut-
feq@iitr.ernet.in, gvramanaiitdelhi@gmail.com, ajay-

cbri@gmail.com

Southern African Rock Engineering Symposium an ISRM
Regional Symposium, 5 January 2016, Cape Town, South
Africa, http://10times.com/southern-african-rock

GeoAmericas 2016 3™ Panamerican Conference on
Geosynthetics, 11 - 14 April 2016, Miami Beach, USA,
www.geoamericas2016.0rg

World Tunnel Congress 2016 “Uniting the Industry”, April
22-28, 2016, San Francisco, USA, http://www.wtc2016.us

7th In-Situ Rock Stress Symposium 2016 - An ISRM Spe-
cialised Conference, 10-12 May 2016, Tampere, Finland,
www.rs2016.org

84th ICOLD Annual Meeting, 16-20 May 2016, Johannes-
burg, South Africa,
www.sancold.org.za/index.php/activities/icold-annual-
meeting-2016
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UNDERGROUND
CONSTRUCTION

3" EASTERN EUROPEAN TUNNELLING CONFERENCE

23-25 MAY 2016 | PRAGUE, CZECH REPUBLIC
www.ucprague.com

The Czech Tunnelling Association ITA-AITES organizes an
international tunnelling conference “Underground Con-
struction Prague” at a three-year interval.

We are pleased to inform you that the next conference will
be held in the capital of the Czech Republic, Prague
from 23 to 25 May 2016. You are cordially invited to this
thirteenth conference.

Past conferences, especially Underground Construction Pra-
gue 2010 and 2013, confirmed that the Prague conference
thanks to its scientific programme, venue and social pro-
gramme found a firm position among similar European con-
ferences. This confirms the participation of distinguished
European and international experts at each conference.

We hope that the attractiveness of the 13™ International
Conference Underground Construction Prague
2016 will be enhanced by connection with the 3" Eastern
European Tunnelling Conference (EETC 2016).

The EETC is a biennial regional tunnelling conference. It
aims to promote the sharing of knowledge, experience,
skills, ideas and achievements in the design, financing and

contracting, construction, operation and maintenance of
tunnels and other underground facilities among the coun-
tries of Eastern Europe, on an organized basis and with
agreed aims.

The conference will surely bring interesting information
about the important constructions in the Czech Republic, as
over 4 km long railway tunnel Ejpovice currently excavated
by an EPB shield, upcoming project of the Prague metro line
D or findings from the recently realised extraordinary con-
structions - the automotive Blanka tunnel complex and ex-
tension of line A of the Metro. We also hope that our Slovak
colleagues who were involved in the preparation of the con-
ference, will present a series of posts that will be inspired
by the unprecedented scope of the existing tunnel excava-
tion in the Slovak Republic. Eastern European countries will
also be actively represented with a number of significant
constructions in their countries.

The joint conference will be held at the Clarion Congress
Hotel Prague and will include a technical exhibition and a
poster session. The conference dinner will take place at the
extraordinary and favorite environment of the Brevnov
Monastery in Prague 6.

Contacts
Czech Tunnelling Association ITA-AITES

Dr. Markéta Pruskova, Délnicka 12, 170 00 Prague 7, Czech
Republic

Phone: +420 702 062 610, e-mail: pruskova@ita-

aites.cz, website: www.ita-aites.cz

Secretariat of the Preparatory Committee

SATRA, spol. s r. 0., Sokolska 32, 120 00 Prague 2, Czech
Republic

Phone: +420 296 337 181, fax: +420 296 337 189, e-
mail: ps2016@satra.cz

Organising agency

Guarant International spol. s r. 0., Na Pankraci 17, 140 21
Prague 4, Czech Republic

Phone: +420 284 001 444, fax: +420 284 001 448, e-
mail: ps2016@guarant.cz

O3 D

GEOSAFE: 1st International Symposium on
Reducing Risks in Site Investigation, Modelling
and Construction for Rock Engineering -
an ISRM Specialized Conference
25 - 27 May 2016, Xi'an, China
www.geosafe2016.org/dct/page/1

Professor John A. Hudson of the UK (President of the ISRM
2007-2011) and Professor Xia-Ting Feng (President of the
ISRM 2011-2015) look forward to welcoming you to the
first GEOSAFE Symposium being held in Xi‘an, China, 25-
27 May 2016. The Symposium is sponsored by the Interna-
tional Society for Rock Mechanics (ISRM), the Chinese Soci-
ety for Rock Mechanics and Engineering (CSRME) and the
Chinese Academy of Sciences (CAS).

The reason for holding the Symposium is to develop meth-
ods for improving safety in rock engineering construction—
through the three aspects of site investigation, modelling
and construction procedures. The emphasis will be on im-
proving our knowledge of these three aspects so that the
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risks can be reduced. We welcome papers describing devel-
opments in all aspects of rock mechanics and rock engi-
neering.

The flowchart below indicates how the rock engineering risk
factors can be considered through the ‘risks considered
before construction’ and the ‘risks encountered during con-
struction’. Thus, papers related to any of the subjects in the
flowchart will be most welcome. We encourage both theo-
retical and practically orientated papers.In addition to the
presentation of these papers, there will be Keynote lectures
introducing the three key subject areason each of the three
days.

(o

Rlsk Factors Encountered
During Construction

Rlsk Factors Consldered
Before Construction

Reducible before Construction Starts Reducible as Construction Proceeds

(Caistemiic Unuetainly) (lsatury Unoekinly)
Rack Spechc Excavation Dataded Omar
Geologcal stress, P:r:jc;ﬂ and Support, | Geolay Rockgiees  LocslWater 0TS
S&".In; Fraclures, I neation Mothods ‘-":I[iﬂl‘iﬂl:m Varialion Variabons ng Karst

Hydrology

Modelling Methods Used To Reduce Risks Constructlon Adaptations Used To Reduce Risks

& - =L

Analylical & TCMWGCM Cully

E:;;I_:.‘? * IFM Caupicd D.m;“m“ Fgavation Support Qther
Melods Class- Expant QRS | e Methon Matnoa Agaptatons
walion Syslams Syshems
Risk
D of the Risk Design D of the

Construction Procedures

The Symposium is being held in conjunction with

e The Workshop on Underground Research Laboratory
(URL) Networking, and

e The Workshop on Discontinuous Deformation Analysis.
Also, there will be a

e Short Course on “Understanding Structural Geology for
Input to Rock Mechanics Analyses and Modelling” with
field tuition which will precede the Symposium (Profs
Cosgrove and Hudson from Imperial College London,
UK).
and

e Best Paper Prizes for each of the three sessions,plusa
Best Young Person’s Paper Prize (< 35 years old).

Contact Us

Dr. Guo Yan

Institute of Rock and Soil Mechanics
Chinese Academy of Sciences
Wuhan, China

Tel: +86 27 87198413

Fax: +86 27 87198413

E-mail: yguo607@gmail.com

3 O

NGM 2016 - The Nordic Geotechnical Meeting, 25 - 28 May
2016, Reykjavik, Iceland, www.ngm?2016.com

(C- 4R -0)
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19" Southeast Asian Geotechnical Conference
& 2"Y AGSSEA Conference
Deep Excavation and Ground Improvement
31 May - 3 June 2016, Subang Jaya, Malaysia

The 19' Southeast Asian Geotechnical Conference and 2™
Association of Geotechnical Societies in Southeast Asia Con-
ference (19SEAGC-2AGSSEAC) will be held in Kuala Lum-
pur, Malaysia on 31 May - 3 June 2016. A pre-conference
short course will be held on 30 May 2016 and the Southeast
Asia Young Geotechnical Engineers' Conference on 31 May
2016. The Southeast Asian Geotechnical Society was
founded in 1967 at AIT Bangkok by Dr Za-Chieh Moh. In
2007 the Association of Geotechnical Societies in Southeast
Asia was founded also by Dr Za-Chieh Moh. At the
17SEAGC held in Taipei in 2010, it was decided that the
18SEAGC-1AGSSEA Conference will be held in Singapore in
2013. The Singapore Conference was a great success with
more than 350 participants. This 19SEAGC-2AGSSEAC to
be held in Kuala Lumpur, Malaysia is also expected to be
well supported and successful. The Conference will have an
Opening Keynote Address, Chin Fung Kee Lecture, Za-Chieh
Moh Lecture, S L Lee Lecture, Keynote Lectures, Special
Lectures, and Special Session Lectures to be delivered by
distinguished geotechnical experts and eminent academi-
cians. Contributed papers from member countries and
abroad will also be presented.

The Conference theme is Deep Excavation and Ground
Improvement.

The Conference covers a broad range of themes related to
geotechnical engineering, including but not limited to:

e Soil Characterization and Properties

e Ground Improvement and Stabilization

e Shallow and Deep Foundations

e Slope Stability, Excavations and Retaining Structures
e Geosynthetics and Geo-Products

e Field Testing and Performance Monitoring

e Engineering Geology and Rock Mechanics

e Design Analysis and Modelling

e Embankments and Dams

e Tunnelling and Underground Space Development
e Others are also welcomed.

SEAGC2016 Secretariat

¢/o IEM Training Centre Sdn. Bhd.

No. 33-1A (1% floor), Jalan 52/18, P.O. Box 224 (Jalan Sul-
tan)

46720 Petaling Jaya, Selangor Darul Ehsan, MALAYSIA

Tel. No.: +(603) 7958 6851

Fax No.: +(603) 7958 2851

E-mail: seagc2016@gmail.com

O3 D

ISSMGE TC211 Conference Session
within the framework of the
19th Southeast Asian Geotechnical Conference

Originally the executive board of the TC211 had envisaged
to organize a new International Symposium on Ground Im-
provement at Brussels as organized in 2012. But analysing
the international event diary, it has finally been decided to
organize a plenary TC211 session at the next 19th SOUTH-
EAST ASIAN Geotechnical Conference. Indeed, the theme of
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this conference is “"Deep Excavation and Ground Improve-
ment”. After the executive board of the TC211 received an
invitation of the organizing committee of the 19th SEAGC, it
was decided to group the effort to organize together an
official GI session in agreement with our reference terms:

"GROUND IMPROVEMENT works:
Recent advances in R&D, design and QC/QA"

At this occasion, a Louis Ménard Lecture focusing on this
theme will be delivered.

In addition, a Honor lecture concentrating on execution
aspects of ground improvement works will also be proposed
to the audience.

Finally, the program of the session will be completed by the
presentation of five selected papers within the panel of
papers received by the official organizing committee of the
conference.

A call for abstract is currently open. The authors have to

submit their abstract before the extended deadline of 30
April 2015 to the following address: seagc2016@gmail.com

3 O

ISL 2016
mal Symposium on Landslides

ISL 2016
Experience, Theory, Practice
Napoli, June 12th-19th, 2016
www.isl2016.it

The Landslides risk has strongly increased over the last
decade, mainly because of ever growing population and
relevant bigger exposure. In many countries, this is also
due to expanded civil and industrial settlements, as well as
widened infrastructures and lifelines. For this reason, in
order to perform risk analysis and management, it is neces-
sary a better understanding of landslides’ mechanics, ac-
counting for relevant soil and rock properties and their be-
haviour in well documented case histories. Other natural
hazards, such as storms, earthquakes and volcanism, may
act as landslide triggers in some areas. These will be the
main topics of the next ISL that will take place in Napoli in
June 2016. These themes will be viewed using the classic
approach of the modern science, i.e. moving from experi-
ence to practice through theory. Experience gives the keys
to understand phenomena thus focusing on factors that
play a major role. Theory channels data from experience
within a mathematical approach which is extremely useful
to predict similar future events. Practice exploits the results
of both experience and theory in order to protect people
and man-made works, but also allows to go back to the
theory that can thus be improved and replaced, if neces-
sary, with a new and more successfully theory. Diverse
events will fill the meeting: special lectures delivered by
renowned academics and professionals, a “Young Session”,
a Round-robin, a prize for the best paper recently published
in scientific journals, and a prize for the best symposium
paper. Cultural events, postsymposium technical trips and
further surprises will come along. We encourage proposals
for organizing additional special sessions.

Technical queries
e-mail: technical@isl2016.it

Conference Secretariat

Associazione Geotecnica Italiana (AGI)
Viale dell’'Universita, 11 - 00185 Roma - Italy
ph. +39 064465569 - 0644704349

fax +39 0644361035

e-mail: agi@associazionegeotecnica.it
WWwWw.associazionegeotecnica.it
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6" International Conference on

Recent Advances in Geotechnical Earthquake
Engineering and Soil Dynamics
August 1-6, 2016, Greater Noida (NCR), India
www.6bicragee.com

This International Conference is in continuation of the pre-
vious five such conferences organized by the Missouri Uni-
versity of Science & Technology, Rolla (US), under the
chairmanship of Prof. Shamsher Prakash. All the previous
Conferences have proved to be highly successful events.
The Conference shall have invited Keynote Lectures, State
of the Art and Practice (SOAP) Lectures, Special Presenta-
tion Lectures (SPL) and contributed original research papers
for discussion and publication in the proceedings.

Themes

la. "Dynamic Properties of Soils and Soil-Like Materials,
Engineering Soil Parameters and Constitutive Relations”

1b. "New Field and Laboratory Methods and Results, Data
Base, Large Scale Field Tests, Centrifuge Tests”

2. “Wave Propagation, Engineering Vibrations and Solu-
tions, Vibrations of Machine Foundations, Blast, Traffic
and Construction Vibrations, Vibration Problem of High
Speed Railways, Vibration Absorption”

3a. “Engineering Seismology: Near Fault and Directivity
Effects, Geologic Indicators of Rupture Direction, Geo-
metric Effects on Ground Motions, Motion Parameters
for Design, Borehole Arrays, Seismological and Strong
Motion Arrays, Interpretation of Field Array Data, Site
Amplification”

3b. “Local Site Effects: 1-D/2-D Wave Propagation Predic-
tions and Measurements, Nonlinear versus Equivalent
Linear Analysis, Effective Stress versus Total Stress
Analysis”

4a ‘“Liquefaction and Seismically-Induced Settlement,
Ground Failures, Seismic Studies of Bhuj (India), Kobe,
Lima Peru, Chile, Taiwan, China, Turkey, U.S., New
Zealand (Christchurch) and other Recent Earthquakes,
Spatial Liquefaction”

4b. “Stability and Displacement Performance of Slopes,
Landfills and Earth Dams under Earthquakes”

5a. “Soil-Structure Interaction under Dynamic Loading for
both Shallow and Deep Foundations, Effect of Vibra-
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tions of High Speed Railways on Soils and Soil-
Structure”

5b. “Soil-Foundation Interaction Triggered by Seismic Fault-
ingll

6a. “Seismic Analysis and Design of Retaining and Marine
Structures, Field Studies on Retaining Walls in Califor-
nia, Japan, India and other countries”

6b. “Seismic Hazard Zonation: Earthquake Risk Assessment
with Earthquake Risk Management, Microzonation Pro-
jects and Procedures, Use of Building Codes to Reduce
Earthquake Hazards”

7a. “Case Histories of Geotechnical Earthquake Engineering,
Failures and Geotechnical Analysis of Recent Earth-
quakes, Reports of Recent Damaging Earthquakes”

7b. “Seismic Analysis and Retrofit of Foundations of Bridges
and other Sub-Structures, Seismic Retrofit Projects and
Procedures”

8. “Model and Full-Scale Tests of Geotechnical Structures
including Centrifuge Tests, Recent Advances from
Earthquake Simulation Facilities such as NEES, E- De-
fense, NCREE"

For further information please contact:

General
Secretariat 6icragee@gmail.com

Technical

G.V. Ramana, Org. Secretary
Tel: +91-11-26526639

Mob: +91-9868818674
ramana.bicragee@gmail.com

Registration

Ajay Chourasia, Org. Secretary
Tel: +91-1332-283410

Mob: +91-9897209050
ajaycbri@gmail.com

(C- 4R -0)

4th GeoChina International Conference
Sustainable Civil Infrastructures:
Innovative Technologies for Severe Weathers
and Climate Changes
July 25-27, 2016, Shandong, China
http: eochina2016.geoconf.or

On behalf of the Organizing Committee, we are pleased to
invite you to attend the 4th GeoChina International Confer-
ence 2016 to be held in Shandong, China from July 25 to
27, 2016. This Sustainable Civil Infrastructures using Inno-
vative Technologies and Material is endorsed by a number
of leading international professional organizations.

This conference will provide a showcase for recent devel-
opments and advancements in design, construction, and
safety Inspections of transportation Infrastructures and
offer a forum to discuss and debate future directions for the
21st century. Conference topics cover a broad array of con-
temporary issues for professionals involved in bridge,
pavement, geotechnical, tunnel, railway, and emerging
techniques for safety Inspections. You will have the oppor-
tunity to meet colleagues from all over the world for tech-
nical, scientific, and commercial discussions.

Shandong, with a history of more than 5,000 years, is con-
sidered one of the birthplaces of Chinese civilization. It is
being developed into a modern international economic, fi-
nancial, and trade center. Recent rapid construction in Chi-
na has provided great opportunities for bridge, pavement,
geotechnical, and tunnel engineers to use their knowledge
and talents to solve many challenging problems involving
highway bridge structures, pavements, materials, ground
improvement, slopes, excavations, and tunnels with inno-
vative solutions and cutting-edge technologies.

Accepted papers will be published on ASCE GSP Se-
ries (EI Indexed), subjected to the approval by the Geo-
Institute Technical Coordination Council. However, the au-
thors may need to give up the publication at the ASCE GSP
Series, once their paper is selected for publications in the
special issues, to avoid any dual publication. Therefore,
only one version of the paper will be published through this
conference, i.e., either in the ASCE GSP Series or in the
special issue of the journals.

Selected papers from the conference may be considered for
publications in the special issues of

1. Journal of Performance of Constructed Facilities, ASCE
(SCI Indexed),

2. Journal of Testing and Evaluation, ASTM (SCI Indexed),

3. International Journal of Geomechanics, ASCE (SCI In-
dexed),

4. Geomatics, Natural Hazards and Risk (GNHR) (SCI In-
dexed),

5. International Journal of Pavement Research and Tech-
nology (IJPRT) (EI Indexed),

subjected to a full peer review process as set forth by the
Editors of ASTM International, ASCE, GNHR, and IJPRT.

Themes of the conference.

Transportation Geotechnical Engineering

e Non-Destructive Characterization of Geomaterials

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

Soils and Rock Instrumentation, Behavior and Modeling

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

Soil Behavior and Laboratory Testing

Foundation Failure and Repair

Earth Retaining Walls and Slope Stability

Bridge Approach Embankment

Natural Hazard and Disaster Monitoring
Geosynthetic Reinforced Soil Retaining Structure
Engineering Issues in Ground Subsidence
Seismically Induced Hazards and Mitigation
Dynamic Behavior of Soils and Foundations

Physical, Numerical, Constitutive Modeling of Soil Be-
havior

Geophysical Testing in Civil and Geological Engineering

Innovative  and Sustainable Geomaterials and
Geosystems

Pavement Engineering

e Airfield pavement analysis, rehabilitation and perfor-
mance

e Recycled Asphalt Pavement

e Pavement design, modeling, performance evaluation, &
management

e Sustainable Long Life Pavement

e Ground Improvement, and Chemical / Mechanical Stabi-
lization for Pavement and Geotechnical Applications
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e Moisture Damage in Asphaltic Concrete Materials

e Geotechnical Properties and Their Effects on Port-
land Concrete Pavement Behavior and Performance

e Warm Mix

e Rehabilitation strategy selection and preventative
maintenance treatments

e Accelerated Testing of Pavement Structures and Materi-
als

e Material, Design, Construction, Maintenance and Testing
of Pavement

Asphalt Binder and Mixture Characterization

Construction and Rehabilitation of Jointed Concrete
Pavement, Reinforced Concrete Pavement, and Continu-
ously Reinforced Concrete Pavement

Bridges Deck Pavement

Stabilization, Recycling, Foamed Bitumen and Emulsion,
Granular Materials

Roadway Widening
NanoTechnology & Its Application to Civil Infrastructure

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

Bridge Engineering

e Assessment of Structures, Non-Destructive Evaluation,
Inspection Technologies, Structural Health Monitoring,
Remote Monitoring of Structures, Scour Assessment

e Seismic Design Issues and Approaches for Bridges,
Highways and Underground Structures

e Design Methods and Materials, Innovative Repair Meth-
ods and Materials, Durable and Sustainable Designs, In-
novative Materials, Advances in Foundation Design/Con-
struction, Accelerated and/or Performance Based De-
sign/Construction, Aesthetics and Environment

e Extreme-Hazard Resilient Structures - Risk/Reliability
Assessments, Emergency Management Practices, Multi-
hazard Design, Enhanced Post-Earthquake Serviceabil-
ity, Scour Assessment and Restoration, Quality Con-
trol/Quality Assurance.

e State-of-the-Arts and State-of-the-Practices on Bridge
Design, Construction and Maintenance

Tunneling Engineering

e Tunnel Management and Inventory, Monitoring and Set-
tlement Control

e Emerging Technologies, Lining Design & Precast Seg-
ment Advances

e Innovation in Tunneling Design, Construction, Repair,
Rehabilitation

Fire & Life Safety, Vulnerability & Security

Tunneling in Soft Ground, Ground Conditioning and
Modification

e Advanced prediction technology of tunnel construction
geology
e Deep excavations and urban tunnelling

Railroad Engineering

Railway Track Substructure

High Speed Rail System

Seismic Design for Railway Structures

Economics of Railway Engineering and Operations
Structures, Maintenance and Construction

Dam, Geomatics, Geoscience, Geophysics, and Haz-
ards

e Dam Engineering, Geo-Sciences, Geomatics, Geophys-
ics, and Gravity.

e Geophysical Testing in Civil and Geological Engineering
in Transportation Geotechnical Engineering.

e Natural Hazard and Disaster Monitoring in Transporta-
tion Geotechnical Engineering.

e Seismically Induced Hazards and Mitigation in Transpor-
tation Geotechnical Engineering.

e Extreme-Hazard Resilient Structures - Risk/Reliability
Assessments, Emergency Management Practices, Multi-
hazard Design, Enhanced Post-Earthquake Serviceabil-
ity, Scour Assessment and Restoration, Quality Con-
trol/Quality Assurance in Bridge Engineering.

e Geological Disaster Control Technology.
Secretary Generals
Dr. Zhanyong Yao, Shandong University

Dr. Dar Hao Chen, University of Oklahoma, Texas Depart-
ment of Transportation

Contact email: geochina.adm@gmail.com
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EUROC 2016 - ISRM European Regional Symposium Rock
Mechanics & Rock Engineering: From Past to the Future,
29-31 August 2016, Urgiip-Nevsehir, Cappadocia, Turkey
http://eurock2016.0rg

O3 D

) 3 ICTG

International Conference
on Transportation Geotechnics

4 - 7 September 2016, Guimaraes, Portugal
www.civil.uminho.pt/3rd-ICTG2016

The Transportation Geotechnics International Conference
series began under the auspices of ISSMGE-TC 3 and was
initiated in 2008 at the University of Nottingham, UK, as an
International event designed to address the growing re-
quirements of infrastructure for societies. The 2" Interna-
tional Conference on Transportation Geotechnics took place
in 2012, at Sapporo, Japan, under the ISSMGE-TC202 that
follows the TC-3 activities for the period 2009-2013. To
continue the successful of these conferences and the output
of ISSMGE-TC-202, the 3™ was scheduled for 2016, at
Guimaraes, Portugal. Following the previous one, the chal-
lenges addressed by this conference will include a better
understanding of the interactions of geotechnics on roads,
rails, airports, harbours and other ground transportation
infrastructure with the goal of providing safe, economic,
environmental, reliable and sustainable infrastructures. The
3™ ICTG will be composed of workshops and several types
of sessions, as well as a technical exhibition, to better dis-
seminations of findings and best practices. A special atten-
tion will be paid to the publication of all the peer review
papers, some of them in specialised international journals.
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On behalf of the organizing committee I am honoured to
invite you to the 3™ ICTG in the City of Guimardes, UNESCO
World Heritage (September 4-7, 2016).

Conference themes

Theme 01: Optimized geomaterial (including hydraulically
bound materials and asphalt mixtures) use, reuse and recy-
cling

Theme 02: Unsaturated soil mechanics in transportation
geotechnics

Theme 03: Earthworks design, technology and manage-
ment

Theme 04: Slope stability, stabilisation, and asset man-
agement

Theme 05: Mechanistic-empirical design (road, railways and
airfields)

Theme 06: Rail track substructures, including transition
zones.

Theme 07: Subsurface sensing for transportation infrastruc-
ture

Theme 08: Macro and Nanotechnology applied to transpor-
tation geotechnics

Theme 09: Effect of climate change

Theme 10: Sustainability in transportation geotechnics
Theme 11: Case histories

Theme 12: Others

Secretariat

3rd ICTG Secretariat

University of Minho

Civil Engineering Department

School of Engineering, Institute for Sustainability and Inno-
vation in Structural Engineering

Campus Azurém

4800-058 Guimaraes - PORTUGAL

Tel.: (+ 351) 253 510 218

Fax: (+ 351) 253 510 217

Email: 3ictrgeo2016@civil.uminho.pt
Website: http://civil.uminho.pt/3rd-ICTG2016
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13 Baltic States Geotechnical Conference
Historical Experiences and Challenges of
Geotechnical Problems in Baltic Sea Region
15 - 17 September 2016, Vilnius, Lithuania
http://www.13bsgc.It

On behalf of the ISSMGE, the Lithuanian Geotechnical Soci-
ety, Vilnius University, Vilnius Gediminas Technical Univer-
sity, Kaunas University of Technology and Klaipéda Univer-
sity warmly invite you to participate in the 13th Baltic Sea
Geotechnical Conference, which will be held in Vilnius, Vil-
nius University, Universiteto St. 3, on the 15-17th of Sep-
tember, 2016.
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The main aim for all countries around the Baltic Sea and of
the 13th Baltic Sea Geotechnical Conference is to provide a
forum for an intensive transfer of ideas and experiences
with other engineering and research groups.

The conference is not limited only to the countries of the
Baltic Sea area and participants from other regions are also
warmly welcome.

Conference topics

The topics of the conference sessions are as follows:

Geotechnical art and historical experiences
Soil and rock investigation

Design experiences and theoretical solutions
Geoenvironmental engineering

Case histories

Special topics such as geotechnical construction problems,
improvement methods, erosion control will be particular
intreset to the Conference.

Contact persons:

President

PhD. Vytautas KulieSius

Tel: +370 525 00604

Cell: +370 686 90044
E-mail: vytas@geotechnika.lt

Secretary

PhD. Danuté Slizyte

VGTU, Department of Geotechnical Engineering
Saulétekio ave. 15-510,

Vilnius LT-10224

Cell: +370 698 50018

E-mail: danute.slizyte@vgtu.lt
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Euro

25-28

EuroGeo 6 — European Regional Conference
on Geosynthetics
25 - 29 Sep 2016, Istanbul, Turkey
www.eurogeob6.org

The Turkish Chapter of IGS joyfully announces that the 6th
European Geosynthetics Conference will be held on Sep-
tember 25-28, 2016, in the unique city of Istanbul. After
Maastricht (1996), Bologna (2000), Munich (2004), Edin-
burgh (2008) and Valencia (2012), the profession will con-
vene in Istanbul.

We are looking forward to seeing academicians, manufac-
turers, practitioners and designers in the geosynthetics field
at EuroGeo6. We want to extend a special invitation to en-
gineers in general contracting firms, who will widely benefit
from the Conference by learning more about the extraordi-
nary financial and technical advantages geosynthetics pro-
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vide. In an environment where the number of "Design-
Build” and "Build-Operate-Transfer” types of contracts all
around the world is multiplying, passing on such infor-
mation to general contractors becomes of great importance.
Turkey has a powerful contracting industry, active not only
in Turkey but on an International level, which will be used
as leverage in this direction.

Proposed Sessions for the 6th European Geosynthetics Con-
ference:

e Roads, Railroads and Other Transportation Applications
¢ Hydraulic Applications

e Mining

o Landfills

* Reinforced Walls and Slopes

¢ Direct and Life-cycle Cost Savings

¢ Environmental Benefits

¢ Sustainability

e Durability

¢ Innovations and New Developments

e Drainage and Filtration

¢ Polymeric and Clay Geosynthetic Barriers

e Properties and Testing e Physical and Numerical Models
¢ Monitoring ¢ Quality Control and Quality Assurance

e Wastewater and Fresh Water Storage ¢ Embankments on
Soft Soils

e Seismic Applications

e Coastal Protection

e Pavements

e Unpaved Roads

e Lightweight Construction

e Agricultural Applications

e Geosynthetics as Formwork

Contact Information:
Prof. Dr. Erol Gller Bogazici University,

Dept. of Civil Engineering, Bebek - Istanbul / TURKEY
E-Mail : chairman@eurogeo6.org
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ARMS 9
9th Asian Rock Mechanics Symposium
ISRM Regional Symposium
October 2016, Bali, Indonesia

rkw@mining.itb.ac.id

Contact Person: Dr Ridho Wattimena
Indonesian Rock Mechanics Society (IRMS)
Telephone: +22 250 2239

(C- 4R -0)

GeoAsia 6
6'" Asian Regional Conference on Geosynthetics
8-11 November 2016, New Delhi, India
http://seags.ait.asia/news-announcements/11704

India is a fast developing economy requiring large scale
infrastructures. Liberalization of economy has further facili-
tated planning and execution of many large scale infra-
structure, including roads, railways, power and water re-
sources, which will further promote applications of

Geosynthetics for infrastructural works. Spending in XII
Plan (2012 - 17) in infrastructure is estimated to be USD 01
Trillion, which is expected to grow for infrastructure activi-
ties for the XIII Plan (2017 - 2022).

6th Asian Regional Conference would be a step towards
providing opportunity for exchange of experiences, practic-
es and collaborations to facilitate flow of appropriate tech-
nology to enable successful implementation of infrastruc-
ture projects. It will be organized by the Indian IGS Chap-
ter under the auspices of the IGS.

Main Theme of the Conference
Geosynthetics for Infrastructure Development
Sub-Themes

¢ Roads and Railways

e Hydraulic Applications

¢ Ground Improvement and Slope Stability
e Erosion Control

¢ Environmental Applications

e Natural Fibre Geotextiles

¢ Geosynthetic Testing

O3

GeoAfrica 2017

The 3rd African Regional Conference on Geosynthetics, 9 -
13 October 2017, Morocco

3 O

11*" International Conference on Geosynthetics
(11ICG)
16 - 20 Sep 2018, Seoul South Korea
csyoo@skku.edu
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ENAIAGEPONTA
FEEQTEXNIKA NEA

Top 20 Geotechical News of 2014!

7o TeUxoG ap. 118 Tou dekeuPpiou 2014 Tou Geoengineer
ONMOCIEUBNKE 0 KATAAOYOG HE Ta YEWTEXVIKA YEyovOoTa HE Ta
NeEPICOOTEPA «KTUMAMATA» OTNV 10TooEAiIda Tou. MapaAeino-
VTaG Ta avaQePOPEVA OE AVAKOIVWUOEIG OUVEDPIWV EXOUE:

Shallow, Magnitude 5.9 earthquake triggers landslides in
Cephalonia, Greece (4803 views, January 28th, 2014)

Sinkhole damages eight vintage valuable Corvettes at Na-
tional Corvette Museum, in Bowling Green, Kentucky
(2446 views, February 17th, 2014)

8.2 quake hits northern Chile, triggering tsunami warn-
ing (2426 views, April 2nd, 2014)

New research shows how faults warn us before a big earth-
quake (2256 views, January 14th, 2014)

Buildings prone to cliff collapse are being demolished in
Port Hills, Christchurch (2075 views, January 29th, 2014)

Slow moving landslide in Jackson, Wyoming, urges for
evacuation of the area (2004 views, April 17th, 2014)

A West Coast earthquake early warning system at stake
due to lack of funding, as Japan's is active since 2007
(1908 views, April 11th, 2014)

Key takeaways from Geo-Congress 2014 (23-26 February
2014) in Atlanta, GA (1906 views, February 28th, 2014)

Second Major Earthquake hits Cephalonia island in
Greece (1904 views, February 4th, 2014)

Railroad retaining wall collapses and is caught live on vid-
eo (1883 views, May 2nd, 2014)

Ground collapse near riverbank in Brazil [video] (1878
views, January 13th, 2014)

Landslide in Mexico results in coastal highway collapse [vid-
eo] (1849 views, January 3rd, 2014)

Opening the classroom to the geo-profession 2(1841 views,
April 8th, 2014)

Cephalonia earthquakes: EERI and GEER to investigate the
seismic activity impact (1797 views, February 10th, 2014)

Dudgeon wind farm foundation installation (1768 views,
March 27th, 2014)

Storm damage in Dawlish rail, U.K. cuts off regions and
calls for inland lines (1765 views, March 11th, 2014)

Keynetix Release Standalone Data Entry Module for
HoleBASE SI (1734 views, April 10th, 2014)

Cephalonia earthquake, preliminary damage observations
(1730 views, February 7th, 2014)

LiDAR technology: a new perspective in landslide risk eval-
uation (1715 views, April 10th, 2014)
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AOIMNA

Work starts on Calatrava-designed Greek Or-
thodox Church on World Trade Center site

Work has begun on a Greek Orthodox Church designed by
Spanish architect Santiago Calatrava to replace a building
that was destroyed by the collapse of New York's World
Trade Center buildings on 9/11.

Santiago Calatrava has designed the Saint Nicholas Na-
tional Shrine building for the Greek Orthodox Church, which
will occupy a site at 130 Liberty Street on the edge of the
National September 11 Memorial park.

Influenced by two existing places of worship in Istanbul -
the Hagia Sofia and the Church of the Holy Saviour in Chora

— Calatrava's scheme was selected from over a dozen pro-
posals to replace a 19th century building that was de-
stroyed by falling debris and building parts from World
Trade Center Tower Two during the 9/11 attacks in 2001.

The site of the church has been moved to accommodate the
new World Trade Center masterplan, and the new building
will sit opposite the pavilion of the 9/11 museum by Norwe-
gian architecture firm Snghetta.

"A former small tavern, the Church was always an interest-
ing counterpoint to the skyscrapers that grew up around it,"
said Calatrava in an open letter to the Greek Orthodox
community after winning the commission.

"Like its forebear, the new Church is to be a tiny jewel in
Lower Manhattan," he said.

Built largely from white Vermont marble, the central dome-
shaped structure and a portion of the rest of the building
will be clad in a translucent skin that will make the building
"illuminate from the inside" at night.

"The new Church is principally based around a central Cu-
pola," explained Calatrava. "This is purposefully different
for the rectilinear lines of the former Church. Indeed, it
harkens back to both the Greek classical architecture of the
Acropolis and the Byzantine architecture of the Hagia
Sophia."

A public "Ground Blessing" ceremony earlier this month
marked the beginning of construction on the project.

During the ceremony, Calatrava compared the recon-
struction of the church to "the rebuilding of the Parthenon
in Athens by the ancient Greeks," according to a statement
released by his studio.

The Greek Orthodox Church is currently seeking donations
towards the $20 million cost of the project.
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(de zeen magazine, 30 October 2014,
http://www.dezeen.com/2014/10/30/santiago-calatrava-
saint-nicholas-greek-orthodox-church-world-trade-center-
site-new-york/#disqus thread)

View the future Saint Nicholas National Shrine in this high
definition virtual tour of the facility. The design is by world
renowned architect Santiago Calatrava. For more informa-
tion, visit www.stnicholaswtc.org.

https://www.youtube.com/watch?v=hNAK9INGUuU2E

http://www.stnicholaswtc.org/en GB/home

3 O

Ta 10 kopu@aia emMITelypaTa Tou 2014!

Tn AioTa pe Ta déka kopugaia eniTelyhaTa OTNV €NICTAMN
Kal Tnv TexvoAoyia yia To 2014 dnuocicuce To IvoTITOUTO
®uaolkng nou dpeliel oTo Aovdivo.

H dnuoacicuon €yive oTtnv eniBewpnon «Physics World» nou
£kdidel To BpeTavikd IvaTITOUTO.

STV KOpU®PA TNC AioTag @iyoupdpsl n npoosdagion Tng
dlaoTnpoouokeung Philae oTov kounTn 67P/Churyumov-
Gerasimenko oTo nAaiglio Tng anooToAng Rosetta Tou Eupw-
naikoU Opyaviopou AlaoTrpartog (ESA).

H npoypapuaTiopévn anooToAr Tou Philae TeAsiwoe 64 w-
pPEG META TNV nNpooedd®ion Tou, OTAv Ol pnartapieg Tou €&a-
VvTARBnkav, aAAd oOx1 npiv npoAdBel va METAdWOEl aTn

Rosetta kal anod ekei 0To KEVTPO ENIXEIPNOEWY Tou Eupwnai-
koU OpyaviopoU Aiaotripatog (ESA) €va nAnfpeg ouvoAo
anoteAeopdTwy nou avaAlovTal Twpa unoBdAlovral os a-
vaAuon ano enioTAPoveG o€ O6An Tnv Eupwnn.

MeTa&U aA\wv, To Philae evtonioe opyavika popia atnv €ni-
@aveia Tou KouATn 67P/ToouploUpo@-rkepaaciyévko (Toou-
pN).

O1 opyavikeéGg XNUIKEG EVWOEIG, aUTEG dNAadr nMou MepIEXOUV
avBpaka, anoteholv Tn Bacn TnG {wng otn I'n kai evoExXeTal
va pag Bonbroouv va eVToniooUpE XNHIKEC OUTIEG MOU axn-
paTtioTnkav f npav and To didoTnua oTov NAAvATn MHag
KATa TNV np®Tn (GAcn KETA Tn dnuioupyia Tou.

O1 gpeuvnTéGg Tou ESA Bswpolv mibavn pia “avaoraocn” Tou
Philae €dv ol nAIakoi CUAAEKTEG TOU POUMOT ANOPPOPrCOUV
Eava nAiakn akTivoBoAia.

To Top-10

Tn dekadda yia 1o 2014 cuunNANPWVOUV APKETA AGAAa onua-
VTIKA emTelypaTta and didpopa nedia TNG QUOIKNG ONWG:

* H avixveuon veTpivwv anod TIG NUPNVIKEG avTIdPACEIG OTNV
«kapdia» Tou 'HAlou and Tn diebvn epeuvnTIKn Kolvonpa&ia
Mnope&ivo.

* 'Eva neipapa pe Tn BonBeia A&ilep, otnv EBvikr Eykatd-
oraon AvapAegEng (NIF) Twv HIMA, nou £Qepe N0 KOVTA TNV
uAonoinon TnG nupnvikng oUvTNENG Kai, €101, Hid VEA mnyn
@ONVNG evépyelac.

* H dnuioupyia and Bpetavoug kal AuEpIKavoUg ENIOTAUOVEG
TNG NPWTNG AKOUCTIKNAG akTivag €AENG, mou pnopei va eAEel
£va aVTIKEIYEVO PMEOW NXNTIKOV KUPATWV.

* H npokAnon ano pia d1ebvn enioTnUoVIKR opada Wivi e-
Kpn&ewv TUNOU counep vopa oTo €pyacTnpio.

* H perpnon and IopanAivoug epeuvnTeG yia nNpwTn (opa
TNG unepPBoAika aoBevolc payvnTiKAG aAAnAenidpaong ava-
Heoa og dU0o nAekTpovia.

* H dnuioupyia and Rwooug kal AUEPIKAVOUG EMIOTAHOVEG
MIaG VEAg oAoypa@IknG WVAMNG, MOU EMITPEMEl TV anobn-
Keuan Oe0OUEVWY O€ PHayvnTIKAG oAoypauuara.

* H oupnieon kBavTikwv dedopevwv and Kavadoug epeuvn-
TEC.

rnnyn: econews.gr

(C- 4R -0)
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AYYAO-EAANVIKO YA®WOOGPI YEWAOYIKGOV OpWV

BpiokeTal eni ypapung kai gival kata@optwaoiun n 4" €kdoon
Tou wneiakoU ayyAo-eAAnvikoU YAwooapiou YEWAOYIKOV

opwv, onwg navrta atnv 10T0dIgUBUVON
http://www.eleto.gr/download/Bodies/Geoterms Glossary.
df
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NEEZ EKAOZEIZ 2TI2
FEQTEXNIKEz
ENIZTHMEZ

Soil Strength and
Slope Stability, 2nd Edition

J. Michael Duncan, Stephen G.
Wright, Thomas L. Brandon

Soil Strength and Slope Stability,
Second Edition presents the latest
thinking and techniques in the assessment of natural and
man-made slopes, and the factors that cause them to sur-
vive or crumble. Using clear, concise language and practical
examples, the book explains the practical aspects of ge-
otechnical engineering as applied to slopes and embank-
ments. The new second edition includes a thorough discus-
sion on the use of analysis software, providing the back-
ground to understand what the software is doing, along
with several methods of manual analysis that allow readers
to verify software results. The book also includes a new
case study about Hurricane Katrina failures at 17"Street
and London Avenue Canal, plus additional case studies that
frame the principles and techniques described.

Slope stability is a critical element of geotechnical engineer-
ing, involved in virtually every civil engineering project,
especially highway development. Soil Strength and Slope
Stability fills the gap in industry literature by providing
practical information on the subject without including ex-
traneous theory that may distract from the application. This
balanced approach provides clear guidance for professionals
in the field, while remaining comprehensive enough for use
as a graduate-level text. Topics include:

e Mechanics of soil and limit equilibrium procedures

e Analyzing slope stability, rapid drawdown, and partial
consolidation

e Safety, reliability, and stability analyses

e Reinforced slopes, stabilization, and repair

(WILEY, October, 2014)
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EKTEA

Mpoedpog

A’ AVTINpoedpog

B’ AvTinpoedpog

levikog Mpapuarteag :

Tapiag

'EQOpPOG

MéAN

AvanAnpwparika

EZTIKH ENITPOMNH EEEErM (2012 - 2015)

Xpnotog TEATZANIDOZ, Ap. MoAITIKOG Mnxavikdg, MANTAIA ZYMBOYAOI MHXANIKOI E.MM.E.
president@hssmge.gr, editor@hssmge.gr, ctsatsanifos@pangaea.gr

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

MixdAng NMAXAKHZ, MoAiTikdg Mnxavikog
mpax46@otenet.gr

Mapiva MANTAZIAQY, Ap. MoAImikdg Mnxavikog, AvanAnpwTpia Kaényntpia E.M.M.
secretary@hssmge.gr, mpanta@central.ntua.gr

Mowpyog NTOYAHZ, MoAITikog Mnxavikdg, EAAOOMHXANIKH A.E.- TEQTEXNIKES MEAETEZ A.E.
gdoulis@edafomichaniki.gr

Mowpyog MNEAOKAZ, Ap. MoAImikdg Mnxavikodg, Enikoupog KadnynTrg TEI ABrivag
gbelokas@teiath.gr, gbelokas@gmail.com

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

MavwAng BOYZAPAZ, MoAITIKOG MNxavikog
e.vouzaras@gmail.com

MixdAng KABBAAAZ, Ap. MoAITkOG Mnxavikog, AvanAnpwTtng Kaényntig EMN
kavvadas@central.ntua.gr

MéEAN Xpriotog ANAIFNQZTOMOYAOZ, Ap. MoANITIKOG Mnxavikog, KadnynTrg MoAuTEXVIKNG ZX0ARG AMNO

anag@civil.auth.gr, canagnostopoulos778@gmail.com
>nUpog KABOYNIAHE, Ap. MoAITIKOG Mnxavikog, EAAGOE SYMBOYAOI MHXANIKOI A.E.
scavounidis@edafos.gr
AnunTpng KOYMOYAOZ, Ap. MoAITikog Mnxavikdg, KASTQP E.M.E.
coumoulos@castorltd.gr
MixdAng MANAPAANHE, MoAImikog Mnxavikog, EAAGOS SYMBOYAOI MHXANIKOI A.E.
mbardanis@edafos.gr, lab@edafos.gr

EEEEIM

TopEag FEMTEXVIKAG TnA. 210.7723434

ZXOAH MOAITIKQN MHXANIKQN Tort. 210.7723428

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

MoAuTtexveioUnoAn Zowypagou geotech@central.ntua.gr

15780 ZQrPA®0OY

IotooeAida www.hssmge.org (und KaTaokeun)

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

ctsatsanifos@pangaea.gr, editor@hssmge.gr

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