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ABSTRACT. This paper describes the three design ap-
proaches (DA 1, DA 2 and DA 3) offered by Eurocode 7 on
‘Geotechnical design’ for verifying ultimate limit states in
persistent or transient design situations (i.e. under funda-
mental combinations). They are applied and compared in
the case of a strip footing under eccentric and inclined load-
ing. Both in France and in Germany, DA 2 has been se-
lected for most geotechnical structures, though with some
differences between the two countries for a limited number
of cases. The principles and the choices made for the selec-
tion of the design approach, as well as of the values for the
partial factors of safety, are explained for the two countries.

RESUME. Cet article décrit les trois approches de calcul (AC
1, AC 2 et AC 3) proposées par I'Eurocode 7 sur le “Calcul
géotechnique” pour vérifier les états limites ultimes sous
combinaisons fondamentales. Elles sont appliquées et com-
parées dans le cas d’'une fondation filante soumise a une
charge excentrée et inclinée. Tant en France qu’en Alle-
magne, I'approche AC 2 a été retenue pour la majorité des
ouvrages géotechniques, avec cependant quelques différen-
ces entre les deux pays pour un nombre limité de cas. Les
principes et les choix opérés pour la sélection de I'approche
de calcul, ainsi que des valeurs des coefficients de sécurité
partiels sont expliqués pour les deux pays.

KEYWORDS: Eurocode 7, geotechnical design, ultimate limit
states, design approach, shallow foundation, load eccentric-
ity, load inclination, partial factors of safety.

MOTS-CLES Eurocode 7, calcul géotechnique, états limites
ultimes, approche de calcul, fondation superficielle, charge
excentrée, charge inclinée, facteurs de sécurité partiels.

1. Introduction

When implementing Eurocode 7: Geotechnical Design, Part
1: General Rules (EC 7-1; EN 1997-1, 2005), each Euro-
pean country needs to make two important decisions con-
cerning the design of geotechnical structures. EC7-1 is a
Limit State Design (LSD) method used in conjunction with a
partial factor method. For Ultimate Limit States (ULS) in
persistent and transient situations (fundamental combina-
tions), three design approaches are described in the code
(DA 1, DA 2 and DA 3) and each country can select the one
that best suits its national design traditions and stipulate its
use in geotechnical design. Furthermore, the countries
must establish the values of the partial factors in accor-
dance with national safety requirements. Both the choice of
design approach and the selection of the partial factors
must be seen as a single unit as they are interdependent.

In Germany, as explained in section 3.1, the selection of
the design approach and the numerical values of the partial
factors was based on the principle that the safety level of
the global safety concept that has been used successfully
for decades should be maintained as far as possible, i.e. a
geotechnical design in accordance with EC 7-1 should result
in more or less the same dimensions as the former global
safety concept. In France, the aim was also to maintain
more or less the same dimensions as in present practice, as
it was also felt that the introduction of Eurocode 7 should
neither result in more expensive structures nor should the
level of safety be decreased. Nevertheless, as there was
already an experience in using limit state design and partial
factors of safety for designing shallow and deep foundations
(see Section 3.2), the final choice was slightly different
from the German one.

Indeed, in both France and Germany, Design Approach 2
has been selected for the verification of ULS of foundations
and retaining structures in persistent and transient situa-
tions. This is because in this Approach, only one combina-
tion of actions (loads) is basically required and the resis-
tance factor for the ground is applied, at the end, to its
total calculated resistance. The difference between the two
countries lies in the application of the load factors. These
are applied at the source in France (DA 2 in the "original"
sense), but are rather applied at the end of the calculation
in Germany (this design is called DA 2*, see Frank et al.,
2004). Both design approaches DA 2 and DA 2* give the
same results except for the bearing capacity of shallow
footings with eccentric and inclined loads.

The comparative design, in which all Design Approaches in
EC 7-1 (DA 1, DA 2, DA 2* and DA 3) are applied, is pre-
cisely a strip footing with eccentric and inclined loads. It
has been chosen because it shows the difference between
the options that have been selected for Germany and
France.

The implementation of EC 7-1 is currently being discussed
in each European country. The authors are of the opinion
that this matter should not only be discussed inside the
countries, but must also be debated throughout Europe.
That is why this paper is being prepared in order to com-
pare the situation in other European countries to the French
and German situations.

2. Verification of the ultimate limit states in geotech-
nical engineering

2.1 General

Thanks to the Eurocodes, a single format will be used for
the mathematical analysis of the ultimate limit states
throughout the construction sector in Europe in the future.
Accordingly, for any section in a structure, structure-soil
interface or the soil, it will have to be verified that the de-
sign value of the effects of actions, Ed, never exceeds the
design bearing capacity or the design resistances, Rd, i.e.:

Eq < Rqg [1]

There has to be a clear-cut distinction between the effects
of actions and resistances in order for the general limit
state equation (1) to be applied. Such a distinction can be
made without much difficulty in other fields of structural
engineering. However, in geotechnical engineering, there
are many cases in which it is not possible to make a clear-
cut distinction between the effects of actions and the resis-
tances. For instance, the action of the active earth pressure
also depends on the shearing resistance or the shear
strength in the failure surface of the active sliding wedge.
In other cases, the resistance of the soil depends on the
magnitude of the action. For instance, the sliding resistance
is governed by the magnitude of the effect of the action due
to the vertical component of the bearing pressure resultant.
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Additional problems concerning the application of equation
(1) are caused by the fact that there are two entirely differ-
ent ways of introducing the partial safety factors in geo-
technical engineering, as described below:

- on the one hand, the design values, E4 and Ry, of the ef-
fects of geotechnical actions and resistances can be deter-
mined by what is known as the method of factored shear
parameters (MFA: 'material factor approach'). In this
method, the partial factors are applied, at the source, to
the characteristic shear parameters, ¢ '« and c’¢ of the
ground. Thus the design value of the effective coefficient of
friction, tan @'y, is determined by dividing the characteristic
coefficient of friction, tan @ ', by the partial factor for fric-
tion, y;'. Similarly, the design cohesion, c’q, is obtained by
dividing the characteristic cohesion, c’k, by the partial fac-
tor for cohesion, v/, i.e.:

tan @ g = tan @ "« / v;' [2]

c'a=c’w/ v [3]

The design values of the geotechnical actions and resis-
tances, E4 and Ry, to be used in the limit state equation (1)
are then determined with the design values of the shear
parameters, @ g and c’g;

- on the other hand, there is the method of factored effects
of actions and resistances. In this method, the characteris-
tic values of the actions, effects of actions and resistances
of the soil, Fy, Ex and Ry respectively, are first determined
using the characteristic values of the shear parameters, @ "¢
and c’v. The design values of the effects of actions, Eg,
(stresses, internal forces and moments) and the resistances
are then obtained by applying the partial factors for the
effects of actions and resistances, ye and yg, to the charac-
teristic values, i.e.:

Eq = Ex X Ve [4]
R4 = R/ yr [5]

Equation [5] illustrates what is often referred to as the RFA:
'resistance factor approach'.

These different ways are the principle reason why EC 7-1
offers three different approaches (DA 1, DA 2 and DA 3) for
verifying geotechnical ultimate limit states in persistent and
transient situations. DA 1 uses the MFA, except for piles
and anchorages for which it uses the RFA. DA 2 and DA 2*
use the RFA, and DA 3 uses the MFA (see below).

The choice of the design approach can be determined na-
tionally by each Standards Body (e.g., AFNOR, DIN, etc.).
Yet different design approaches can be used to verify dif-
ferent limit states. The numerical values of the partial fac-
tors to be applied in a given design procedure can also be
determined nationally and be specified in the National An-
nex to EC 7-1.

The three design approaches of EC 7-1 differ in the way in
which they introduce the partial factors on the actions and
resistances (see Table 1 for the case of shallow founda-
tions). As regards the actions and effects of actions, a dis-
tinction is made between actions coming from the structure
and actions coming from the ground (geotechnical actions).

DA 1 is the original approach offered in the ENV (CEN
1994). It uses two different combinations of actions (former
cases B and C of the ENV, see section 2.2). DA 2 and DA 3
were introduced later (when drafting the final EN 1997-1),
because many countries did not wish to have to have two
verifications, as they found it easier to convert their na-
tional practice into one single combination where the partial
factors would be distributed both on the actions (or effects
of the actions) and on the resistances (see sections 2.3 and

2.4). The difference between the two lies in the format for
the resistances. DA 2 uses the RFA and DA 3 uses the MFA.

Table 1. Recommended values of partial factors ULS for
persistent and transient situations for the design of shallow
foundations (EN 1997-1, Annex A)

Desizn Actions or effects of actions Fesizstance of the
Approach Of the srachrs | of tha ground ground
Comb 1 Ya = 135 g = 1.00; yo = 1.30 =V = P ™ Yau™
1
DAl
Comb 2| e = 1000y, =130 Yo =130 =9 =125 y,=140
we =1.00
DA 2. DA2* Vo= 135 Yaer=1.00; v =1.50 fors= = 120
Yra= 1.10
Ve =P = =100
DAl 1= 135, Yaur=1.00 y5=1.50 To=130  fg =9 =125y, =140
= 1.00
;. partial fzctor for unfavourable permanent actions,
Vi Pareial factor for favourable penuansnt actions
Yo partial factor for unfavourable varisble actions. Note that favourable variable actions
are not tzken into account, e y=10
e - partial factor for passive earth pressure on the side of the shallow foundation
e ¢ partizl factor for ground beaning resistance
o4 - partizl factor for resistance to sliding

With regard to the design in accidental situations, Eurocode
7 - Part 1 states that (clause 2.4.7.1 in EN 1997-1): '(3) All
values of partial factors for actions or the effects of actions
in accidental situations should normally be taken equal to
1,0. All values of partial factors for resistances should then
be selected according to the particular circumstances of the
accidental situation. NOTE: The values of the partial factors
may be set by the National annex.’

2.2. Design Approach DA 1

In Design Approach DA 1, two combinations of partial fac-
tors have to be investigated. Combination 1 was referred to
as “case B” in the prestandard to EC 7-1 (CEN, 1994). It
aims to provide safe design against unfavourable deviations
of the actions from their characteristic values. Thus, in
Combination 1, partial factors greater than 1.0 are applied
to the permanent and variable actions from the structure
and the ground. The recommended factors, applied at the
source, are: yg = 1.35 for unfavourable permanent actions,
Ye; inr = 1.00 for favourable permanent actions and yq =
1.50 for variable actions.

The factors are the same as those used in other fields of
structural engineering and they are consistent with those
specified in Eurocode: Basis of structural design (EN 1990,
2002). By contrast, the calculations for the ground resis-
tance are performed with characteristic values, i.e. the par-
tial factors y¢, Yo and yeo, which are all set at 1.00, are
applied to the shear parameters; the partial factor for the
ground resistance, yg, is also 1.00, or near 1.00.

Combination 2 of Design Approach DA 1 was referred to as
“case C” in the prestandard to EC 7-1. It aims to provide
safe design against unfavourable deviations of the ground
strength properties from their characteristic values and
against uncertainties in the calculation model. Thus, the
partial factors y,', Y' and yq with numerical values of 1.25
or 1.40 are applied, at the source, to the characteristic val-
ues of the ground strength parameters (MFA approach). It
is assumed that the permanent actions from the structure
correspond to their expected values (ys = 1.0) and that the
variable actions deviate only moderately from their charac-
teristic values (yq = 1.30). The partial factors are applied to
the representative values of the actions and to the charac-
teristic values of the ground strength parameters at the
beginning of the calculation. Thus the entire calculation is
performed with the design values of the actions and the
design shear strength. Note that for the design of axially
loaded piles and anchors, the resistance factor approach
(RFA) is to be used for Combination 2, instead of MFA (used
in former "case C").
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Of the 2 combinations, the one resulting in the larger di-
mensions of the foundation will be relevant for designs ac-
cording to Design Approach DA 1.

2.3. Design Approaches DA 2 and DA 2%

In Design Approach DA 2, only one verification is ever re-
quired unless different combinations of partial factors for
favourable and unfavourable actions need to be dealt with
separately in special cases. In DA 2, the partial factors ap-
plied to the geotechnical actions and effects of actions are
the same as those applied to the actions on or from the
structure, i.e.: yg = 1.35, ye:inr = 1.00 and yq = 1.50 (see
EN 1990, 2002). The partial factors recommended for the
ground resistances (RFA approach) are larger than 1.00
(see Table 1 for shallow foundations).

As mentioned earlier, there are two ways of performing
verifications according to Design Approach DA 2. In the
design approach referred to as “DA 2" by Frank et al.
(2004), the partial factors are applied to the characteristic
actions right at the start of the calculation and the entire
calculation is subsequently performed with design values
(see left part of Figure 1). By contrast, in the design ap-
proach referred to as "DA 2*” by Frank et al. (2004), the
entire calculation is performed with characteristic values
and the partial factors are not introduced until the end
when the ultimate limit state condition is checked (see right
part of Figure 1). As characteristic internal forces and mo-
ments are obtained in the calculation, the results can gen-
erally also be used as a basis for the verification of service-
ability.

| Qu=n- =150 X
IR Q lu:;
Gy

Gy=7s Gp=135.G;
q‘ - =
g\i\‘l\_\\E\\k Yo= =10

Pa= P =

h 4

v Pus Vo= 150
g\\{'\\\mw o= 7. =100

Pa=pl Ca=cy

| Eax= Eala e’ o)

| Ea= Bl )

| Va= Yo TVax+ Vo TVou
=135 EVgy+ 1.30 - IV

o Eae=Eq(#s. ¢'a g
"J-;E\;..='r\;-E.:im'-_ C4 =135 Ealpe. ¢ )
1

WV =EVea+EVaa

Foa=ElVie He ' 2"l Yo

=Rl Vi, i ', ) 120

Roa=FRy (Vg He 96 00V Vi
=R, (Vg Hy 'y 2'd /140

Figure 1. Introduction of partial factors (recommended
values) in the verification of ground bearing capacity using
Design Approach 2: left: factoring actions at the source,
Design Approach DA 2: right: factoring effects of actions,
Design Approach DA 2*. For simplicity, only vertical equilib-
rium is considered and only unfavourable actions are shown

2.4. Design Approach DA 3

Similarly, only one verification is required for Design Ap-
proach DA 3. The partial factors applied to the actions on
the structure or coming from the structure are the same as
those used in Design Approach DA 2 (see EN 1990, 2002).
However, for the actions and resistances of the ground, the
partial factors are not applied to the actions and resistances
but are applied, at the source, to the ground strength pa-
rameters, ¢, ¢’ or cu instead (MFA approach). The rec-
ommended values for vy, Yo and yq are 1.25 and 1.40. The
partial factors are applied to the representative values of
the actions and to the characteristic values of the ground
strength parameters at the beginning of the calculation.
Thus, in Design Approach DA 3, the entire calculation is
performed with design values of the actions and the design
shear strength.

3. Principles for the selection of the design approach
and the partial factors

3.1. German situation

Germany has a tradition of standards for geotechnical engi-
neering that dates back more than 70 years. The first edi-
tion of DIN 1054, entitled Guidelines for the permissible
loads on ground in building construction, was published in
1934. Since then, geotechnical standards have been opti-
mised and improved continuously. The safety level of the
former global safety concept proved successful and the
specified safety factors made safe and economic geotechni-
cal designs possible. The Advisory Board of the Standards
Committee for Building and Civil Engineering of the German
Standards Institute, DIN, therefore decided in 1998 that
any increases in cost as a result of new standards had to be
justified. As the existing standards were well tried and
tested, it was decided that the safety level of the former
global safety concept should be maintained when the geo-
technical standards were adapted to accommodate the par-
tial safety factor concept of the Eurocodes. This meant that
the design approaches and the partial factors had to be
selected in such a way that a foundation designed accord-
ing to EC 7-1 would have roughly the same dimensions as a
design in accordance with the previous standards. Thus the
intention was to maintain the safety level of the former
global safety concept when the Eurocodes were imple-
mented. This was a prerequisite as serious problems re-
garding the acceptability of the Eurocodes would otherwise
have arisen. For example, a structure undergoing modifica-
tion might need strengthening or even underpinning ac-
cording to the new safety concept, although this would not
have been necessary under the previous one.

Maintaining the safety level of the former global safety con-
cept was not only held as a basic principle to ensure the
acceptability of the Eurocodes to German civil engineers but
it was also a necessary assumption for the determination of
the partial factors for geotechnical actions and resistances.
In order to maintain the safety level of the former global
safety concept in Design Approach DA 2 and DA2*, the
equation:

Yr X Yoe/q ® Ngiobal [6]

must be fulfilled, where vy is the partial factor for the resis-
tance of the ground, yg/q is the mean partial factor for the
effects of permanent and variable actions and nga is the
global safety factor used hitherto. In Germany, it was de-
cided to use the same partial factors for the permanent and
variable effects of actions in geotechnical engineering as in
other fields of structural engineering (yc = 1.35, yq =
1.50). The numerical values of the partial factors have been
specified by structural engineers and it is certainly debat-
able whether they provide a realistic description of the un-
certainties in geotechnical engineering. Yet the standards
committee for geotechnical engineering considered it more
important for common partial factors to be used in all fields
of civil engineering in future than for specific partial factors
to be laid down for geotechnical design, especially as se-
lecting the values would also have given rise to endless
discussions. As the permanent actions are generally greater
than the variable actions in geotechnical engineering, a
weighted mean value, yg/q, of 1.40 was used to calculate
the partial factor for the ground resistance, yg, for the vari-
ous verifications. After transposing equation (6), the follow-
ing partial factor, yr, for the resistance is obtained:

Yr ® Nglobal / Yerq [7]

Thus, the following partial factor for the ground bearing
resistance is obtained with a global safety factor, ngiopa, Of
2.00, which is used in Germany for the verification of the
ground bearing capacity : yrv ® 2.00/1.40 = 1.40. The par-
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tial factors for the ground resistance in each limit state
were determined in this way.

3.2. French situation

Since 1971, when the “Directives Communes relatives au
calcul des constructions” were issued, the different docu-
ments available in France for the design of foundations and
retaining structures have continuously evolved in order to
accommodate the new limit state design (LSD) approach
advocated by the structural engineers. Such documents
are, for instance :

- FOND 72, published by the Ministry of Equipment (LCPC-
SETRA) in 1972 and 1974, for the design of shallow and
deep foundations;

- the D.T.U 13.2 (Technical Unified Document) for deep
foundations of buildings, first published by CSTB in 1978
and then, as standard P 11-212, by AFNOR in 1992;

- the “Recommandations Terre Armée” (Reinforced Earth)
first published by the Ministry of Equipment (LCPC-SETRA)
in 1979 and then, as standard NF P 94-220, by AFNOR in
1998;

- the D.T.U 13.12 (Technical Unified Document) for shallow
foundations of buildings, published as standard P 11-711 by
AFNOR in 1988;

- the "Recommandations CLOUTERRE” for Soil nailing, pub-
lished by the French national project CLOUTERRE, in 1990
and then, as standard XP P 94-240, by AFNOR in 1998;

- the Fascicule 62-Titre V, replacing FOND 72, published by
the Ministry of Equipment in 1993, for shallow and deep
foundations of civil engineering structures.

As soon as 1994, a group of experts (GEEC7) worked on
the further adaptation of all these rules to the new LSD
approach brought by the Eurocodes and, since 1998, an
official AFNOR Committee (CNJOG) is in charge of the im-
plementation of Eurocode 7 in France. Most geotechnical
engineers, more or less already familiar with the concepts
of limit states and partial factors, are now fully ready to
accept all the changes which will arise by the full adoption
of Eurocode 7 in the country.

In France, DA 2 has been selected for most of the cases of
design of shallow and deep foundations and retaining struc-
tures, because it already corresponded to the design advo-
cated by FOND 72 and the DTUs for foundations, as well as
to the common practice of geotechnical designers for em-
bedded walls. In some cases (for overall stability analyses,
for the global stability analysis of embedded walls, for rein-
forced embankments or nailed earth structures and for nu-
merical analyses of soil-structure interaction) DA 3 may
also be used (see AFNOR, 2006, which is the French Na-
tional Annex to EN 1997-1). Indeed, DA 3 (with the factor-
ing of soil parameters) corresponds more to the methods
already recommended for reinforced earth and soil nailing,
as well as to the traditional practice for slope stability
analysis.

The work for the adaptation to EC7 is still in progress, as
some choices are not finalised yet and/or some numerical
values still need to be fixed. Six new standards will have to
be issued soon in order to complement EC7-1 (see below).
For deep and shallow foundations, the format and safety
level will remain basically the same as the ones of docu-
ment Fascicule 62-Titre V. For embedded walls (diaphragm
and sheet pile walls), as no “unified” document existed so
far, the new standard is being prepared from “scratch”, but
no real problem of adaptation of the present national prac-
tice seems to be encountered. For other structures (rein-
forced earth, soil nailing, etc.), the existing standards pro-
vide a sound basis for the new standards.
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4. Comparative design using the three design ap-
proaches of EC 7-1

4.1. Example of a comparative design

The design of a simple strip footing (Figure 2) was chosen
for the comparison of the three design approaches in EC 7-
1. In this example, the design is based on the verification of
the ground bearing resistance. In particular, it helps to see
the differences between DA 2 and DA 2*, chosen respec-
tively by France and by Germany. Assuming a constant
characteristic permanent vertical load Vy, the variable hori-
zontal load Hy is increased and the required width of the
strip footing, B, is determined. In addition, it is assumed
that the horizontal load has a lever of 4.0 m, resulting in a
moment My of 4.0 x Hy at the base of the footing.

1'!'.-t

a

Figure 2. Example of the design of a strip footing
The following values are used in the calculations:

Embedment depth of the strip footing: d = 1.0 m
Permanent vertical load: Vi = 400 kN/m

Weight density of the soil: y= 19.0 kN/m3

Angle of shearing resistance: ¢ " = 32.5°

Cohesion ¢’k = 0

Structure-ground interface friction angle: dsx = 2/3 @ '«

The bearing capacity model given in DIN 4017-2 (1979) is
used, which differs only slightly from the model given in
Annex A of EC7-1. It is the classical analytical method using
the shear strength parameters @  and c’ and the bearing
factors N, Ng and N, often referred to as Terzaghi’s
method.

All the values of the partial factors recommended by EC7-1
are used for the three design approaches DA 1, DA 2-DA 2*
and DA 3. For comparison with the traditional global safety
concept, the value h = 2.00 is used, in accordance with the
German standard DIN 1054 (1976).

Two comments should be made :

- the values of the partial factors recommended by EC 7
apply to any geotechnical model. In case the uncertainty on
the model used is larger or lower than the model(s) for
which it can be felt that the recommended values are
meant for, EC 7 allows introducing a ‘model factor’ yrq dif-
ferent from 1.0. In the following it is assumed that yrq =
1.0;

- once a geotechnical model (and a value for ygrq) is (are)
chosen, the comparison between the three Design Ap-
proaches does not depend directly on these choices, be-
cause it is only a matter of combinations of partial factors;
it depends, of course, to a certain extent, on the relative
maghnitudes of the various actions and resistances.

4.2. Design Approach DA 1

For Combination 1 of the partial factors in Design Approach
DA 1, it is generally not clear at the onset whether the ver-
tical load, Vk, will be a favourable or an unfavourable load
in the design. That is why two cases have to be investi-
gated: one with a partial factor, yg,nr, Of 1.0 on the perma-
nent load and a second one in which yg is set at 1.35. The




results of the calculation (verification of the ground bearing
resistance) are shown in Figure 3. The verification of the
resistance against sliding becomes relevant for the design
when the ratio H./Vi is equal to or greater than 0.26. This
results from the limit state condition for sliding in accor-
dance with equation 6.2 of EC 7-1, disregarding the passive
earth pressure at the vertical face of the footing and taking
account of the fact that the vertical component, Vg4, of the
resultant force on the base of the footing is a favourable
action in the verification of safety against sliding and must
therefore be determined with a partial factor, yg,nf, Of 1.00.

Hg = Hg % Yq < R4 = V4 X tan 65*/ YRr;h = Vi X Yg,int X tan
Osk / Yrih

Hi/Vi < Ye,ine X tan sk / (Yr:n X Yq) = 0.26

In Combination 2 of the partial factors in Design Approach
DA 1, the partial factors y, and yc« with a value of 1.25 are
applied to the shear strength parameters of the ground
(MFA approach) and a partial factor, yq, of 1.30 is applied
to the variable actions, which in this case is the horizontal
load. It can be seen that, in this example, Combination 2
results in a significantly greater width for the strip footing
than Combination 1. It will therefore be relevant for the
design.
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Figure 3. Width, B, of the strip footing in Design Approach
DA 1

If the results of Design Approach DA 1 are compared with a
design according to the previous global safety concept with
a global safety factor, n, of 2.00 in accordance with the
German standard DIN 1054 (1976), it can be seen that
approximately the same footing width is only obtained in
the two safety concepts when the horizontal load is zero.
However, as the horizontal load increases, the required
width of the strip footing will be up to 30 % greater than
under the former global safety concept. Therefore, the pre-
vious safety level cannot be maintained by using Design
Approach DA 1 together with the values of partial factors
recommended by EC7-1, although this may be possible in
certain load combinations.

4.3. Design Approach DA 2 and DA2*

Figure 4 shows the results of Design Approach DA 2 in
which the partial factors are applied to the actions at the
beginning of the calculation, as well as to the resistances of
the ground (RFA approach) when the limit state equation is
checked (see Figure 1, left). As in the case of DA 1 Combi-
nation 1, it is generally not clear if Vi will be a favourable or
an unfavourable load. Two cases have also to be investi-
gated. In this design approach, the favourable vertical load
becomes relevant for the design at a ratio, Hy/Vk, greater
than 0.06. Compared to a design according to the former
global safety concept with a global safety factor, h, of 2.00
of the German practice, this example only yields approxi-
mately the same footing width, B, when the variable hori-

zontal load is zero. If the horizontal variable load increases,
the required width of the footing will increase by up to 30
%.
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Figure 4. Width, B, of the strip footing in Design Approach
DA 2 where the partial factors are applied to the actions at
the beginning of the calculation

The results of Design Approach DA 2*, in which the partial
factors are applied to the characteristic values of the effects
of actions and resistances of the soil (RFA approach) all at
the end of the verification when the limit state equation is
checked (see Figure 1, right), are presented in Figure 5. It
can been seen that an unfavourable permanent vertical
load, Vi, with a partial factor, yg, of 1.35 is always relevant
for the design and the required width, B, of the footing
agrees very well with a design according to the tried and
tested former global safety concept in which a global safety
factor, n of 2.00 was applied. Thus, for Germany, the safety
level of the former global safety factor concept can be
maintained very well by using Design Approach DA 2*.
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Figure 5. Width, B, of the strip footing in Design Approach
DA 2* where the partial factors are applied to the effects of
actions at the end the calculation

The reason for the great differences in the footing width, B,
obtained by the two procedures DA 2 and DA 2* lies in the
different ways in which the characteristic ground bearing
resistance is determined. In procedure DA 2*, in which the
partial factors are applied at the end of the verification, the
characteristic ground bearing resistance is determined with
the characteristic values of the effects of actions on the
base of the foundation (Figure 6), i.e. the characteristic
inclination, &gx, and the characteristic eccentricity, e, are
used to determine the characteristic ground bearing resis-
tance. In procedure DA 2, in which the partial factors are
applied to the actions at the beginning of the calculation,
the characteristic ground bearing resistance is determined
with the design values of the effects of actions on the base
of the foundation, i.e. the design value, &gq, of the inclina-
tion and the design value, eq4, of the eccentricity are used to
determine the characteristic ground bearing resistance. This
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can be felt as incompatible with a logically structured safety
philosophy. On the other hand, it can be seen as respecting
the principle according to which that safety should be intro-
duced, whenever possible, at the source of the uncertainty
(here the loads). Now, as the partial factor for the variable
actions, yq, is greater than the partial factor for the perma-
nent actions, yg, the eccentricity and the tangent of the
inclination of the resultant effects of actions on the base of
the foundation obtained by DA 2 will always exceed those
obtained for DA 2* by a factor, yqo/Ys, of 1.50/1.35, or 1.11.
The effect is even greater if the vertical load acts favoura-
bly and the design value, V4, has to be determined with the
partial factor, yg,nr, set at unity. The eccentricity and the
tangent of the inclination of the resulting effect of actions
on the base of the foundation will then exceed those ob-
tained for DA 2* by a factor, yqo/Ye,inr, Of 1.50/1.00, or 1.50.

D4 2
e o= 1,00

Bk : R,y

g~ M l-'-"n"n X
tanbg =g Vay

e Vaeta) e (Vo ol
eq =2y (Vo Ta) e =y [l fanl)
tanfy =Y Vo) tandyy

Figure 6. Determination of the ground bearing resistance
for a variable horizontal load in design approaches DA 2*
and DA 2

However, it must be pointed out here that different dimen-
sions are only obtained for geotechnical engineering de-
signs of shallow foundations according to Design Ap-
proaches DA 2 and DA 2* if the safety against bearing ca-
pacity failure is relevant to the design. As demonstrated
above, this is because the resistance of the ground depends
on the loads on the ground. Where this is not the case,
such as in the design of piles, anchors and sheet-pile walls,
the two design approaches will result in the same dimen-
sions. The same applies if the verification of safety against
sliding is relevant for the design of shallow foundations,
although the magnitude of the resistance to sliding depends
on the magnitude of the vertical load on the foundation
base. The same results are obtained in this case because -
as mentioned in section 4.2 above- the permanent vertical
load acts favourably so that the design value, V4, of the
vertical load on the base must be determined with the par-
tial factor, yg,nr, set at unity. Thus the characteristic value
of the vertical load on the base, Vi, is used to determine
the sliding resistance, as it is in Design Approach DA 2*.

4.4. Design Approach DA 3

In Design Approach DA 3, the partial factors are applied at
the source to the ground shear parameters and the effects
of actions and resistances of the ground are calculated with
design values of the shear parameters (MFA approach). The
usual partial factors are applied to the actions coming from
the structure. In this design approach, too, the designer
does not usually know whether favourable or unfavourable
permanent effects of actions will be relevant for the design.
Therefore, two cases also have to be investigated for DA 3
(Figure 7). In this example, a favourable vertical load be-
comes relevant for the design at a ratio, H«/V, greater than
0.08. When the results of Design Approach DA 3 are com-
pared with a design according to the former global safety
concept with a global safety factor, n, of 2.00 we find that

approximately the same footing width is only obtained if the
horizontal load is zero. However, as the horizontal load in-
creases, the width, B, of the strip footing obtained in the
calculations of the ground bearing resistance increases by
up to 40 % compared with the former global safety con-
cept. Thus the former safety level cannot be consistently
maintained either when Design Approach 3 is applied to the
design of shallow foundations together with the values of
partial factors recommended by EC7-1.
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Figure 7. Width, B, of the strip footing in Design Approach
DA 3

5.Choice of design approach and values of partial fac-
tors

5.1. In Germany

As the comparative calculations for a simple strip footing
have clearly shown, Design Approach DA 2* is the only
design approach by which the tried and tested safety level
of the former global safety concept can be maintained for
shallow foundations. Besides other fundamental theoretical
objections to the other design approaches (WeiBenbach,
1991 and 1998; Schuppener et al., 1998; Weienbach et
al., 1999; Schuppener & Vogt, 2005), it is essentially for
this reason that the relevant standards committee in Ger-
many decided to stipulate the use of DA 2* for the design
of retaining structures, foundations, piles and anchorages in
the new DIN 1054 Ground - Verification of the safety of
earthworks and foundations (2005). Indeed, using equation
[7], it is straightforward to determine the partial coeffi-
cients to be used for DA 2* whatever the geotechnical
structure. Furthermore, no distinction between favourable
and unfavourable permanent actions is necessary when
using this procedure, except for tension pile groups where
the permanent compressive effect of actions in the piles is
factored by yg,inr = 1.0 and the permanent tensile effect
actions is factored by yg = 1.35. Apart from the exception
referred to here, the assumption of unfavourable perma-
nent actions and effects of actions is always relevant for
design in DA 2*. The numerical values of the partial factors
specified in DIN 1054 are the same as those recommended
in Annex A of EC 7-1 (Table 2). The geotechnical limit
states are referred to as "GEO-2" in the National Annex as
they are verified by means of Design Approach DA 2.

5.2. In France

The National Annex for the application of Eurocode 7 - Part
1 in France has been published by AFNOR in 2006. As men-
tioned above, Design Approach 2 is recommended. In some
cases, Design Approach 3 may also be used. Some final
choices about the values of partial factors have not been
made yet, but the intention is to keep as far as possible all
the values recommended by Eurocode 7, especially for the
loads coming or acting on the structure. AFNOR (2006)
stipulates that: “Unless different specifications are given in
the national standards complementing Standard NF EN
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1997-1, the values of the partial factors applied to actions,
material properties and resistances for the design of geo-
technical structures, are those recommended in Annex A of
standard NF EN 1997-1:2005.” In order to keep the same
overall levels of safety, presently accepted, some values for
the resistance factors yr will have to be slightly modified
and/or some ‘model’ factors yrq Will be introduced. The pre-
sent situation is summarised in Table 3.

Table 2. Limit states and partial factors of DIN 1054

(2005)
Design Approach Actions or effects of acrions| Resistance of the
EC 7 -1 DIN 1054 of the strucrure  of the zround ground
GEO | GEO-2: verification of shallow i fre = Ve = 1.40
DA 2* |foundarions, retaining strucrures Te =135 =150 Yy =1.10
GEOQ-2: verification of piles e =120
and anchors e =1.30
=140
1= 1.10
GEO | GEO-3: varification of slope Ya=1.00 Vo= e = Veu= 1.25
DAl stability ¥g=1.30

¥r.- partial factor for compressive piles from pile load test results; together with corralation)
Factors 1,00 = £ < 1.15;

v partial factor for tensile piles fom pile load fest resnlts; together with correlation factors

DO<E<11S;

¥ - partial factor for compressive and tensile piles obtaimed from zround rest results and)
fromparable axperienca;

v, partal factor for the pull-out resistance of the grouted body

Table 3. Partial factors for GEO-Ultimate Limit states (ULS)
in permanent and transient design situations according to
French AFNOR standards

DAin Standard Acrions or effects of actions Fesistance of the|
NF P 84-1o0: on )
EC 7-1 U ynder preparation of the strucre of the Groued
Zrougd
-shallow fourdations’ iy = 135, = 1.50 active o= 150
-gravity walls" ' o pressure e =1.10
DAZ -embedded walls" yg =135 Yoy = 14O+
-COMmposite retining ¥ =150
structure
- desp foundstions” =135, =150 d-D“':-dI.!E w=110*
- anckors’ . lateral Yo = 1.15%
'.':Ln;sts_ | o= 1.10*
¥g =133 rogether with
=130 ypu=1.0and
2=10
Daz -ear swucoures' | wy =135y, =150 | w=133 e = 110
or DA w3 =135 y,=1.50 Vo=7=13t0135
of e = 1.30
*under discussion, o be adapted with 5LS
+: pamial factor for compressive piles from pile load test or ground test results
“fua- partial factor for rensile piles from pile load test or ground test results
Yup : Partal factor for the pull-out resistance of the grouted body of permanent anchors
*fi - partial factor for the pull-our resistance of the grouted body of emporary anchors
oo model factor for pile and ancher resistances
£ correlation factors for pile and avchor reststances

The six new standards for complementing EN 1997-1 are
the following:

Pr NF P 94 261 : Shallow foundations;

Pr NF P 94 262 : Pile foundations;

Pr NF P 94 270 : Reinforced embankments and soil nailing;
Pr NF P 94 281 : Retaining structures (walls);

Pr NF P 94 282 : Retaining structures (embedded walls and
anchors);

Pr NF P 94 290 : Earth structures.
It is planned to have them ready in 2007-2008.
6. Conclusions

The selection of the partial factors and the design approach

in Germany was based on the principle that the safety level
of the former global safety concept should be more or less
maintained when the concept of partial factors was intro-
duced with the Eurocodes. A design according to EC 7-1
should result in roughly the same dimensions for retaining
structures and foundations as a design according to the
standards used in the past.

The comparative design calculation for a strip footing with
eccentric and inclined loads showed that the safety level of
the former global safety concept can only be maintained by
using Design Approach DA 2* in which the partial factors
are introduced at the end of the calculation when the limit
state equation is checked. It is the same for retaining walls,
piles and anchors. Therefore, DIN 1054 (2005) specifies DA
2* as the mandatory design procedure for retaining walls,
shallow foundations, piles and anchors in Germany.

Moreover, the comparative designs showed that Design Ap-
proach DA 2%, when compared to the other Design Ap-
proaches, provides the most economic design for shallow
foundations with eccentric and inclined loads where the
bearing capacity is relevant for design and when the values
of the partial factors recommended by Eurocode 7 are used.
The other design approaches result in strip footings with a
width, B, which is up to 40 % greater. DA 2* compares well
with the traditional global factor design procedure for shal-
low foundations.

Design Approach DA 3 is specified for the verification of
slope stability in DIN 1054 (2005) as a similar approach
was previously used in the global safety concept.

In France, the idea was also to change the dimensions of
the foundations and retaining structures as little as possi-
ble. Limit state design with partial factors has started to be
used in geotechnical design for nearly 30 years now. Thus,
the adaptation to the concepts of Eurocode 7 poses no seri-
ous problems, as it is very consistent or near the present
French practice for most geotechnical problems. Only some
resistance or ‘model’ factors need to be adjusted. The (re-
sistance) ‘model’ factors also allow to take into account the
differences which might be brought by the use of various
geotechnical models (calculation methods).

In France, Design Approach 2, with the partial factors intro-
duced at the source for the actions, and on the total resis-
tance at the end, is recommended for most structures. De-
sign Approach 3 may also be used, in particular for check-
ing slope stability.

It should be stressed that DA 2 and DA 2* are most often
identical. In contrast with Design Approach 1, only one
combination of partial factors is required (except in special
cases where it is not evident if some actions are favourable
or unfavourable). Both DA 2 and DA 2* are “resistance fac-
tor” approaches, i.e. a unique factor is applied on the total
ground resistance.

The final design of many geotechnical structures depends
also on the serviceability criteria. They often have to resist
accidental actions, as well. The corresponding verifications
were not treated in this paper which was limited to the
check of ultimate limit states in persistent and transient
design situations.
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2011 Japan Earthquake
ASCE Embankment, Dams and Slopes Commit-
tee Team Reports

Binod Tiwari, Daniel Pradal, and Joseph Wartman

The Embankment, Dams and Slopes (EDS) Committee of
the Geo-Institute Team arrived in Japan on April 23, 2011
for a one-week engineering reconnaissance of the region
affected by the Tohoku Japan Earthquake. The three-person
team is led by Joseph Wartman of the University of Wash-
ington; it includes Binod Tiwari, of California State - Fuller-
ton, and Daniel Pradal of Praad Geotechnical Inc. and the
University of California - Los Angeles.

The EDS/G-I team is being hosted by Professor Keizo Ugai,
president of the Japanese Landslide Society and a Professor
at Gunma University. The team is also working with the
Japanese Geotechnical Society. Team members will be also
posting updates to the ASCE web site throughout the week.

Report 1: April 25, 2011

Our team spent the last two days visiting the Fukushima
region in the company of Professors Ugai and Wakai of the
Japanese Landslide Society and Gunma University. The Fu-
kushima Prefecture (administrative subdivision) is located 4
hours north of Tokyo and about a hundred kilometers from
the earthquake epicenter.

Despite having suffered high levels of ground shaking (up
to ~ 0.7 g), there is surprisingly little damage to buildings
and major structures such as bridges; earth structures such
as embankments, levees, and retaining walls generally ap-
pear to have performed well in the areas we visited. We
have been impressed with the resiliency of the transporta-
tion networks, which appear to be functioning at nearly full
capacity. These observations very like reflect to some de-
gree the stringent building codes used in Japan and the
excellent quality of construction works.

We have visited several landslides - some very large - that
have impacted smaller secondary roads. The figure below is
an example of one such landslide of at least several hun-
dred square meters in area.

Interestingly, some of the landslides we visited were re-
portedly triggered not by the main shock on March 11, but
several weeks later by a shallow M 7.0 earthquake thought
to be related to the larger subduction event. This shallow
earthquake resulted about 1 m of mostly vertical surface
fault rupture (second photo below) several km in length.
The fault rupture offset roads, drainage culverts, and at
some isolated located, buildings.

We will be continuing north from here to the Sendai region
in the coming days.

Report 2: April 27, 2011

The G-I/EDS team has been traveling throughout the gen-
eral Fukushima region over the past two days. Owing to its
very large magnitude, the mesoseismal area of the earth-
quake (i.e., region experiencing strong ground shaking) is
enormous and presents both a challenge and an opportu-
nity for our engineering reconnaissance. The challenge is
trying to optimize the reconnaissance so that we can cover
as much ground as needed in a limited amount of time
(and, before cleanup and repair efforts obscure the damage
mechanisms). Our Japanese colleagues have been extraor-
dinarily helpful in this regard, as they have already visited
many of the sites of interest and have been able to show us
those that are the most significant.

The unique opportunity that the large magnitude earth-
quake provides is the chance to witness the effects of
strong ground shaking on a wide range of geotechnical sys-
tems situated in a variety of geological settings.

Fukushima Dam Failure

Today we visited the site of the Fukushima Dam, which
catastrophically failed during the earthquake, tragically kill-
ing 12 residents of a nearby town (Figure 1). The 17-m
dam impounded water used for agricultural purposes. In
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addition to the dam failure, we were actually able to view
instability in some of the slopes surrounding the reservoir
during our visit. It is not clear why the dam failed, but this
will undoubtedly be the topic of future forensic investiga-
tions.

Figure 1. Site of the Fukushima Dam failure.
A Road Embankment Failure

While road infrastructure typically performed very well in
this region, we visited one large failure yesterday where a
portion of road embankment slid several tens-of-meters
downslope. The failure (Figure 2) appears to have involved
a wedge of fill that was placed to grade the road.

were extraordinarily helpful and gracious. The visits pro-
vided me a unique opportunity to witness the widespread
effects of liquefaction on levees, embankments, retaining
walls, and residences.

Figure 3. Landslide striking several homes.

On Thursday, I visited sites along Tokyo Bay in and around
Makuhari, in Chiba prefecture. Damage from liquefaction
including lateral spread (Figure 1), post-liquefaction settle-
ment (Figure 2) and retaining wall failures (Figure 3) were
obvious along river embankments and canals. Although,
settlement often exceeded 30 cm (1-foot), most structures
did not appear to have experienced structural distress (Fig-
ure 4).

Figure 2. Road embankment failure.
A Long-Runout Event

We have also visited several landslides in natural or modi-
fied terrain, including one long-runout event shown in Fig-
ure 3 that impacted three houses. This landslide was not
triggered by the main shock, but instead by the April 11
shallow event described in the previous posting. The land-
slide killed several people in the homes.

Report 3: April 29, 2011

Days 5 and 6 -- Thursday, April 28 and Friday, April
29 as Reported by Daniel Pradal

On Wednesday, April 27, the team was split into two groups
to cover more terrain, since the region that experienced
strong ground shaking on March 11, 2011 is enormous.
A While Joe and Binod were visiting sites around Sendai, I
was visiting levees and embankments in the Tokyo Bay and
Kanto plain, north of Tokyo. The visits were organized by
Professors Ishihara from Chuo University and Tsukamoto
from the Science University of Tokyo. Our Japanese hosts
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Figure 1: Damage from liquefaction including lateral spread.
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Figure 2: Post-liquefaction settlement.




Figure 4: No structural distress found in most structures.

On Friday, I visited several levees that were affected by lig-
uefaction along the Tone river. Although, extensive emer-
gency repairs have and are being made in preparation for
the rainy season (which starts in May), numerous sand
boils were still visible along the toe of many levees (Figures
5 and 6) on both the upstream and downstream faces. Lig-
uefaction resulted in lateral spread which created deep fis-
sures between the Tone River and the toe of levees. At
bridge abutments, evidence of lateral spread exceeding 1.5
m (5-feet) was visible. Additionally, deep cracks up to 30
cm wide (1-foot) were still present on the upstream face
(river side slope) of several levees (Figures 7 and 8).

Figure 5. Sand boils along the toe of levee.
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Figure 6. Sand boils along the toe of levee.
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Figure 8. Deep cracks on upstream face of levee.

Several failures along the steeper downstream face were
also visible, including one that damaged structures along
the toe of the levee (Figure 9). I also visited Fuda, a small
village along the Tone River, where extensive damage re-
lated to liquefaction was reported. Evidence of subsidence
exceeding 45 cm (1.5-feet) was visible at several locations
(Figures 10 and 11). Although, settlement was extensive,
most structures appear to have experienced only structural
distress.




Figure 9. Failure along downstream face damages structure
along toe of levee.

Figure 11. Evidence of subsidence exceeding 45 cm.
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Figure 12. Some structural distress.



AIAKPIZEI> EAAHNQN
FrEQMHXANIKQN

MauAog Mapivog

O OpoTIHOG KabnynTng Tou EMIM MauAog Mapivog avnyopeu-
On Enimigog AIBAGKTWP TOU AnuokpiTeiou [MavenioTnuiou
Opakng. Znueiwveral 6T o MNMaulog Mapivog Eekivnoe Tnv
kabnynTikn Tou oTtadiodpopia aTnv MOAUTEXVIKA ZXOAR Tou
Anpokpiteiou MavenioTnuiou ©pakng To 1977 510aokovTag
Texvikn FewAoyia peExpl To 1987, onoTe EeAéyn kadnynTng
oTto EMI.
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OEZEIZ EPTrAzIAz IIA
FrEQMHXANIKOY2

ELXIS s.a.

6, Iridanou Str.
GR 115 28 gen_.mm
Athens, Greece

h
Tel.: +30-210- 72.49.742 4

EMPLOYMENT OPPORTUNITY ANNOUNCEMENT
GEOTECHNICAL ENGINEER

Geoengineer.org (Elxis S.A.) is pleased to announce an
opening for employment of a GEOTECHNICAL ENGINEER
in our offices in downtown Athens.

Geeongineer.org is an International Center with the Mission
“to be a catalyst for innovation & excellence in prac-
tice, research and education of the broad geoprofes-
sion.” The Center employs a dynamic, selfdriven, collabo-
rative team of geotechnical engineers, marketing profes-
sionals, computer scientists and web application specialists.
The activities of the Center have an international impact
and are recognized globally.

We are interested in hiring a Geotechnical Engineer,
who will be responsible for many of our Center’'s
growing activities.

Specific example responsibilities include:

e Participate in the research and consulting activities of our
Center

e Lead the Center’s expansion to the broader civil engi-
neering field;

e Managing the ISSMGE International Journal of Geoengi-
neering Case Histories;

e Promoting innovation through the development of appli-
cations, resources and content in geotechnical engineer-

ing;
e Participating in international events, as part of promoting
of the Center’s initiatives.

Qualifications include:

e MS or PhD degree and technical competence in geotech-
nical engineering;

e Outstanding knowledge of the English language in writing
and orally;

e Interest/passion for writing (in English);
e Leadership, teamwork and time management skills;

e Broad understanding of the geotechnical profession and
the civil engineering industry.

Interested individuals should contact Geoengineer.org in
the following e - mail:secretariat@geoengineer.org; Atten-
tion of Dimitrios Zekkos. Interviews will be held mid — to
- end of June. Employment will start in the beginning of
July or beginning of September (subject to discussion with
the candidate).
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NEA ANO TIz
EAANAHNIKEZ KAI
AIEONEIz
FEEQTEXNIKEZ ENQZEI2

SOUTHEAST ASIAN GEOTECHNICAL SOCIETY &
ASSOCIATION OF GEOTECHNICAL SOCIETIES
IN SOUTHEAST ASIA

GEOTECHNICAL

ENGINEERING

Dear Friends,

We intend to have three contributed Issues of our Journal
in 2015. Each Issue will have about ten articles. We should
be most grateful if you can contribute articles and also en-
courage others to do so. Please give us your kind support.

You may wish to help us by suggesting good conferences
from where we can screen good articles to be considered
for our Journal.

Good Wishes

Prof. A. S. Balasubramaniam

http://www.seags.ait.ac.th, http://www.agssea.org
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NMPOZEXEIx
EKAHAQZEIZ
FEQTEXNIKOY
ENAIAGEPONTO2
2THN EAAAAA

EEM®
GCOLD

2° NMANEAAHNIO ZYNEAPIO ®PAIrMATQN KAI
TAMIEYTHPQN
Zxediaocpog — Alaxeipion — MepiBaiiov
AOnva, 7 - 8 Noguppiou 2013
www.eemf.gr

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

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

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

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

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

OepatoAdyio

1. dpaypara kai OAokAnpwpuévn Alaxeipion YdarTi-
KOV Mopwv

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

e TapieuTtr)peg NoAAanAoU okonou

AVTINANUMPUPIKN NpoaTacia

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

e TapieuTAPEG — AVTANTIKG Kal uBpIdIkA CUCTAWATA na-
paywyng evepyeiag

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

e YAIKA KATAOKEUNG GPayuaTwyv - MEB0JoI KATAOKEUNG
- Négg TeXVIKEG

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

e >xedIaOUOC Kal avaBaduion UnepXeINIoTOV

e 'Epya oTeyavwong kal anoorpayyiong epdyuarog kai
Bepelinong

e H enippor} Twv yewAoylikwv ouvBnkwv oTtov oxedia-
Ouo

o EEeAikeig oTOV YEWTEXVIKO OXEDIACHO

e EEeAifeic oTov avTiosiopikd oXediaouo

o EEeAikeig oTov H/M €EonAiopod

3. Ao@adlsia ®payparmv kai TAHIEUTAPWV

e Kavoviouoi MEAETNG, KATAOKEUNG Kal AgiIToupyiag
PppaypaTwv

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

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

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

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

e AnaiThoeig napakoAoUBNoNG GUUNEPIPOPAC

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

e Avaluosic 8palionc ppayuaTog Kal ENINTWOEIG

Makpoxpovia CUMNEPIPOPA, YAPAVON TWV £PYWV Kal

£pYACieC anokaTaoTaong

Kivduvol o@eiAopevol og aoToxieg H/M gEonAiouou

Mapouaciacn NPOCPATWV CUUBAVTWY I NEPICTATIKOV

®payuaTta, TAPIEUTNPEG Kal dnuoaia acpdAeia

AC(QAANG NApPOXETEUCN EKTAKTWV MANUUUPIKOV Napo-

XV KATAvTn - anaitroeig oploB€TNONG TNG KOITNG

4. O®paypara, TagieuTipeg kai NepiBaAiov

o DIANIKEC Npog To NEPIBAANOV KATAOKEUEC PPAYHATWV
Kdl TaPIEUTAPWYV

o ®OpaypaTa, TAUIEUTAPES KAl asipopia

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

e MePIOPIOPOC UDPOUOPPOAOYIKOV AANOIDOEWY Kal dal-
oOnTIkn anokaTtdoTaon NepIBAAAOVTOC

o APXITEKTOVIKOG OXESIAOUOG PPAyHATWV Kdl guvVAPOV
KATAOKEUWV

e Ta @pAypaTa wg HEPOG TNG MNOAITIOTIKNAG KANPOVOHIAG

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

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

o DePTEG UAeG

5. Mapouciaon épywv
Kpiolueg NUEPOUNVIEG YIa TNV ANOCTOAN €pYACI®V:

e YrnoBoAn nepiAfpewv: 15 AgkepBpiou 2012

e Anodoxn nepiAnwewv: 15 Iavouapiou 2013

e YnoBoAr nAnpoug keipévou: 30 AnpiAiou 2013

e Anodoxn nAfpoug keipévou: 30 Iouviou 2013

Odnyiegc yia TNV anooToAn Twv nepIANWewvV Ba BpeiTe oTn
IoTo0€Aida Tng EEM® www.eemf.qgr.




O1 nepIAfyeIg 8a anooTéAAovTal NAEKTPoVIKG oTnv SleUBuv-

on Tng EEM® eemf@eemf.gr.

EAAHNIKH EMITPOMH MEFAAQN ®PATMATQN, péow AEH -
AYHTI, AynoiAdou 56-58, 104 36 AGHNA, ToT. 210 -
5241223, H/A : eemf@eemf.gr, www.eemf.gr
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6° MANEAAHNIO ZYNEAPIO AIMENIKQN EPIrQN
A6nva 11 - 14 NoguBpiou 2013

To EpyaoTnpio Algevikwv ‘Epywv Tou E.M.IM. dlopyavwvel To
6° MANEAAHNIO ZYNEAPIO AIMENIKQN EPIrQN. ©a npay-
paTonoin®ei oTnv ABriva oTig 25 - 28 NoeuBpiou 2013.

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

AneuBUVETAl OTOUG EPEUVNTEG, MEAETNTEG, KATAOKEUAOTEG,
AEI, dnuodoioug gopeig, OTA, O.A., Aipevikd Tapeia, nepi-
BAAAOVTIKEG OPYAVWOEIG KAl UNNPECIEG MOU ev3IAPEPOVTAl
kal aoyxoAouvTtal pe Ta Algevika ‘Epya, Toug omoioug Kal
NPOCKAAEI va NapouciacouVv To €pYO Kdl TIG EUNEIPIEG TOUG.

O@&gparoAodyio

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

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

e XwpoBETNOoN AsiToupylwyv, diapuopPwan AIPMeVIKAG LHvVNg

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

o MeAETN MIPEVWV OE QUOIKO NPOCOHOIWHaA

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

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

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

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

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

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

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

The theme of EETC2014 Athens is:

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

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

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

TOPICS:

Innovative methods for Analysis and Design
Tunnelling in difficult ground conditions
Conventional urban or shallow tunnelling
Mechanized tunnelling

Hydraulic tunnels

Underground complexes

Caverns for Hydropower or Storage

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

Rehabilitation and repair

Safety and security in tunnels and tunnelling
Contractual and financial issues

Education and training

Case histories

Underground space use

Tunnels and monuments




NMPOZEXEIZ>
FEQTEXNIKEz
EKAHAQZEIZ

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

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

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

First International Conference on Rock Dynamics and Appli-
cations (RocDyn-1), 6-8 June 2013, Lausanne, Switzerland,

www.rocdyn.org

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

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

COMPDYN 2013 4™ International Conference on Computa-
tional Dynamics & Earthquake Engineering, 12 - 14 June

2013, Kos Island, Greece, http://compdyn2013.0rg

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

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

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

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

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

TC215 ISSMGE - International Symposium on Coupled Phe-
nomena in Environmental Geotechnics (CPEG) - “From
theoretical and experimental research to practical applica-
tions”, 1 - 3 July 2013, Torino, Italy, www.tc215-cpeg-
torino.org

BIOT-5 5th Biot Conference on Poromechanics, 10-12 July
2013, Vienna, Austria, http://biot2013.conf.tuwien.ac.at
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ICEPR 2013 3™ International Conference on Environmental
Pollution and Remediation, July 15-17 2013, Toronto, On-
tario, Canada, http://icepr2013.international-aset.com

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

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

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

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

13" International Conference of the Geological Society of
Greece, September  5-8 2013, Chania, Greece,
www.egel3.gr

Géotechnique Symposium in Print on Bio- and Chemo-
Mechanical Processes in Geotechnical Engineering,

www.elabs10.com/content/2010001471/S1P%202013.pdf

EUROCK 2013 ISRM European Regional Symposium
“Rock Mechanics for Resources, Energy and Environment”,
21-26 September 2013, Wroclaw, Poland
www.eurock2013.pwr.wroc.pl

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

(C- 4R -0)

25 - 26 September, 2013, Kuala Lumpur, Malaysia
www.pilingdeepfoundationsasia.com

Complex geotechnical conditions and existing dense urban
development are challenging the otherwise increasing scope
and size of urban construction projects in South and South
East Asia.

Rendering ‘transparent ground’ has become an absolute
must for project owners and construction contractors as
inadequately investigated ground conditions will lead to
costly delays, litigation and even unexpected structural
failure.

Efficient ground investigation, adequate condition assess-
ment of structures, suitable substructure design and cost
effective pile/foundation construction will address these
issues and will vastly improve the quality of urban under-
ground construction.

Piling & Deep Foundations Asia will bring together ex-

perts from project owners, main contractors, geotechnical
consultants and piling contractors to discuss trends in geo-
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technical design, piling and foundation engineering, sub-
structure construction and new materials.

Questions? Contact us at +65 6722 9388 or email
enguiry@igpc.com.sg

(C- 4R -0)

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

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

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

(C- 4R -0)

Conference on Geo-information
Technologies for Natural
Disaster Management

7 a, Ontarle, Canada

The 5th International Conference on Geoinformation
Technologies for Natural Disaster Management
(GiT4NDM 2013)

October 9 - 11, Ontario, Canada

www.igrdg.com/5thGiT4NDM.php

The 5th International Conference on Geoinformation Tech-
nologies for Natural Disaster Management (GiT4NDM 2013)
will be jointly organized by the Waterloo Institute for Disas-
ter Management (WIDM) and Dewey College in Mississauga,
Ontario, Canada from October 9 to 11, 2013. This three-
day event including one day social tour is co-sponsored by
the International Cartographic Association (ICA) Commis-
sion on Mapping from Remote Sensor Imagery, the Interna-
tional Association of Geodesy (IAG) Joint Working Group on
0.2.1 on New Technologies for Disaster Monitoring and
Management, the International Society for Photogrammetry
and Remote Sensing (ISPRS) Working Group 1/6 on Mobile
Scanning and Imaging Systems, the International Federa-
tion of Surveyors (FIG) Working Group 4.4 on Maritime and
Marine Spatial Information Management and the Interna-
tional Association of Geo-information & Communication
Technology (AGeoICT) Working Group on Geomatics for
Disaster Management. The goal of the conference is to con-
tribute the recent knowledge among the local and interna-
tional participants in both geomatics community and disas-
ter management community. GiT4NDM 2013 aims at bring-
ing together academics, researchers, scientists, industrial-
ists, politicians and practitioners. The conference will pro-
vide a platform to discuss recent technical advancements
and innovations in geospatial information and communica-
tion technologies as well as their innovative applications in
disaster management. The theme for GiT4NDM 2013 event
is "Save the Earth with Informed Solutions”. This two-day
event will consist of keynote sessions, parallel technical
sessions, panel sessions, and an industrial/educational ex-
hibition.
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In addition, we have a pre-conference workshop on Open
Source Hands-on GIS workshop for Disaster management
using QGIS and GRASS on October 8, 2013 by Prof. Scott
Madry from the University of North Carolina, USA.

Theme “Save the Earth with Informed Solutions”
Topics

¢ New generation of earth observation systems for natural
hazard monitoring

e UAV-based monitoring for immediate hazard mapping
and damage assessment

e Laser scanning for 3D indoors modeling and evacuation
simulations

¢ Web based multidimensional GIS for disaster risk man-
agement

e Multisensor integration for monitoring marine disasters
(i.e. oil spill, tsunamis, tornados, red tide)

e Terrestrial meteorological disasters (i.e. floods, snow-
storm, drought, etc.)

e Monitoring and managing geological disasters (i.e. land-
slides, debris flow, earthquakes)

e Intelligent mobile sensor networks for agricultural and
ecological disasters

e Mobile mapping for transportation emergency response
and disaster management

e Remote sensing data processing and analysis techniques
in natural disasters monitoring

¢ New geospatial technologies in early warning, forecasting
and monitoring of natural hazard chains

e Public participation GIS for emergency warning, prepar-
edness and planning

Contact IGRDJ]

Dr. Saied Pirasteh, Editor in Chief

Visiting Professor, GeoSTARS Lab

Department of Geography & Environmental Management
Faculty of Environment

University of Waterloo

Waterloo, Ontario N2L 3G1, Canada
editor-in-chief@igrdg.com, s2pirast@uwaterloo.ca,
moshaver1380@gmail.com
http://www.environment.uwaterloo.ca/research/rsgtl/Pirast
eh webpage.html

Tel: +1 905-897-6668-Ext (242)

Fax: +1 905-897-6662

Cell: +1 416 835 5930
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The 1st International Symposium on Transportation Soil
Engineering in Cold Regions - A Joint Conference with the
10" SHAHUNIANTS Lecture, October 10-11, 2013, Xining,

China, http://subgrade.sinaapp.com

International Symposium on Design and Practice of Geo-
synthetic-Reinforced Soil Structures, 13-16 October, 2013,
Bologna, Italy, www.civil.columbia.edu/bologna2013

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

International Conference Geotechnics in Belarus: Science
and Practice, 23-25 October 2013, Minsk, Belarus,
geotechnika2013@gmail.com belgeotech@tut.by
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Problems and experience of the engineering protection of
the urbanized territories and a safeguarding of the heritage
under conditions of the geo-ecological risk, 5-7 November
2013, Kyiv, Ukraine, http://new.sophiakievska.org/en
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EIRF

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

Roads play a vital role in the economic development of all
nations. It is a well-established fact that a poor road net-
work hampers economic and social progress; therefore, in
these challenging economic times, investments in the road
sector can benefit the whole of society by providing access
to markets, jobs, education, healthcare and other services,
by lowering the cost of moving goods, and - my personal
passion - by saving lives and avoiding injuries in unneces-
sary accidents.

The 17th IRF World Meeting will provide a unique forum for
sharing the latest industry technologies, solutions and best
practices from all over the world. Delegates will exchange
knowledge and take it back to their respective countries for
the benefit of their industry and societies. I will be honored
by your participation in the premiere global surface trans-
portation event of 2013!

THEMES AND SUBTHEMES

1. Transport Policy & Economics

1.1 Roads and society

1.2 Quantifying the impacts of infrastructure investment

1.3 Multimodalism / transport modes working together

1.4 Best practices in transport governance

1.5 Collaboration across borders

1.6 Transport & land use management

1.7 Education: preparing the next generation of
transportation engineers

2. Road Safety

2.1 Road safety policies and global road safety programs
2.2 Identifying high risk roads

2.3 Road safety audits

2.4 Assessing the effectiveness of road safety measures
2.5 Safer roads for all users

2.6 Designing safer roadsides

2.7 Safety on urban roads

2.8 Safety on rural roads

2.9 Work zone safety

2.10 Flagger technologies and training

2.11 Emerging traffic safety issues

2.12 Speed enforcement and red-light running

3. Pavements & Materials

3.1 Long term pavement performance

3.2 Flexible pavement design

3.3 Asphalt: new methods and concepts

3.4 Advances in concrete pavement design

3.5 New techniques of soil-rock mixtures, roadbases, and
subbases

3.6 Innovation in quality control

4. Sustainable Transport
4.1 Environmental evaluation of highway programs
4.2 Noise avoidance and mitigation strategies
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4.3 New techniques in energy and resources savings
4.4 Environmental impact mitigation

4.5 Building resilient road networks

4.6 Road materials recycling

5. Integrated Mobility & ITS

5.1 Future of automobile transport

5.2 Intelligent infrastructure

5.3 Exploiting the potential of GNSS (global navigation sat-
ellite system)

5.4 Re-inventing car sharing and car pooling

5.5 Managing mobility in megacities

5.6 Future of freight transport

5.7 Case studies in regional ITS deployment

5.8 Innovation and standardization

5.9 Intermodalism and ITS

5.10 ITS for special events

5.11 Traffic management / traffic calming

5.12 The interoperability challenge

5.13 ITS architecture / standards setting and adoption

6. Transport Security / Disaster Mitigation & Recov-
ery

6.1 Risk management in road operations

6.2 Critical infrastructure protection against human threats

6.3 Natural disaster mitigation

6.4 Natural disaster recovery

6.5 Crowd safety and control

6.6 Hajj Season (Pilgrimage to Mecca) planning and man-

agement

7. Asset Management

7.1 Management of road infrastructure assets

7.2 New approaches to performance delivery

7.3 Road maintenance policies and programs

7.4 Pavement preservation treatments and practices
7.5 Seasonal maintenance

8. Road Construction & Operations

8.1 Innovation in road project delivery: reducing construc-
tion time and cost

8.2 Traffic forecasting

8.3 Addressing exceptional geological and weather condi-
tions

8.4 Innovation in communications: engaging the client and
the user

8.5 Innovation in the construction and maintenance of un-
paved roads

8.6 Rural and low-volume roads: case studies and innova-
tion

9. Tunnel Construction & Operations
9.1 Advances in tunneling construction
9.2 Tunnel program delivery

9.3 Safety in road tunnels

9.4 Urban and micro tunneling

10. Public Private Partnerships & Road Financing
10.1 Road financing policy

10.2 Innovations in PPPs

10.3 PPPs for urban road network

10.4 Lessons learned from road user charging schemes

11. Urban and Public Transport

11.1 Subways

11.2 Light rail

11.3 Bus rapid transit (BRT)

11.4 Urban transport solutions & case studies

11.5 New technologies & innovation in public transport

General Information

Esteban Salinas

Coordinator

International Road Federation
Office: +1 703 535 1001

Fax: +1 703 535 1007
E-mail: esalinas@IRFnews.org
www.IRFhews.org
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BRIDGES

MIDDLE EAST
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11 - 13 November, 2013 - Doha, Qatar
www.bridgesme.com

TUNNELS

MIDDLE EAST

The 6th Annual Bridges Middle East Co-located with
Tunnels Middle East is taking place this year from 11-13
November 2013 in Doha, Qatar. This international forum
and exhibition will be dedicated to showcasing state-of-
the-art technology and methods for bridge and tunnel
design, construction and maintenance. The summit
offers a platform for all stakeholders within the bridge and
tunnel project value chain, from planning and design, to
construction and procurement, to maintenance and asset
management, to discuss and gain in-depth information
about international best-practice methods for maximising
the life-span of structures.

You will have the opportunity to meet and hear from indus-
try experts, including:

e National government agencies (transport, public works /
planning authorities)

Municipalities

Architectural firms

Contractors

Consultancy firms

Material / technology suppliers

Contact us on +971 4 364 2975 or email enquiry@iqgpc.ae.
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6° MANEAAHNIO ZYNEAPIO AIMENIKQN EPIFQN, Aérva 11
- 14 NoeuBpiou 2013, |hw@central.ntua.gr

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

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

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

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

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

ISAP2013 International Symposium on Advances in Foun-
dation Engineering, 5 -6 December 2013, Singapore,
http://rpsonline.com.sg/isafe2013
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ARABIAN
TUNNELUNG
CONFERENCE & EXHBIMON

10-11 December 2013, Dubai, United Arab Emirates
http://uae-atc2013.com

The UAE Society of Engineers would like to cordially invite
you to the 1% Arabian Tunnelling Conference (ATC 2013)
which is to be held in Dubai, United Arab Emirates from the
10" - 11 December 2013. This prestigious conference is
the first ever ITA event to take place in the Middle East and
North Africa region. Dubai is fast becoming the new capital
of the world, its population having doubled in the last dec-
ade due to the meticulous planning and execution of its
ever-growing infrastructure.

A multitude of cutting edge engineering projects have been
undertaken in Dubai - from building the palm island to con-
structing the tallest building in the world, as the city grows
into a mega-city the use of underground space as a sus-
tainable development solution for urban mode of life comes
to the fore. The theme of this year’s conference is ‘Sustain-
able Tunnelling in the GCC, Challenges and Opportunities’.

The conference program will explore the challenges facing
the GCC region in implementing and preparing all types of
underground projects. The program will also focus on the
opportunities that the GCC region has to use underground
space sustainably.

We shall strive to develop a culturally rich social program
during the conference, whereby delegates will be able to
see, hear and taste the unique Arabian culture and warm
hospitality. We look forward to seeing you all in Dubai.

The Conference Theme is “Sustainable Tunnelling in GCC
(Challenges and Opportunities)” and will cover the below
subject areas:

Micro Tunnelling

Sustainable Tunnelling
Tunnelling Structures

Contracts and Risk Management
Tunnelling in GCC

Safety in Tunnelling

ouhwne

The conference program content covers a wide variety of
topic areas relevant to the profession.

Site Investigation and Monitoring

Planning and Design of Underground Structures
Learning from Case Histories

Tunnels and Underground Structures for Storage
Tunnel Operation, Safety, Maintenance, Rehabilitation,
Renovation and Repair

Innovations in Mechanized Tunnelling

Innovations in Conventional Tunnelling

Innovations in Cut and Cover and Immersed Tunnelling
. Innovations in Materials

10. Design and Construction of Shafts

11. Risk Management, Contractual and Insurance Aspects

vhhe
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12. Tunnelling in GCC

13. Micro Tunnelling

14. Safety During Construction

15. Lifecycle Underground Facilities Management

For further information please contact:
Meeting Minds - Experts

Professional Conference Organizers
Email: pco@uae-atc2013.com

Dubai Media City | Shatha Tower | Office Suite 3113
P.O.Box 502464 | T: 971 4 4270492 | F: 971 4 4270493

The Conference Secretariat

pco@uae-atc2013.com
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8th International Conference Physical Modelling in Geotech-
nics 2014, 14-17 January 2014, Perth, Australia,
http://icpomg2014.com.au

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

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

CPT'14 3rd International Symposium on Cone Penetration
Testing, 13-14 May 2014, Las Vegas, Nevada, U.S.A.,
www.cptig4.com
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21-23 May 2014 {DH:
2014 stockHoLm swepen Il
International Conference on
Piling & Deep Foundations

www.dfi-effc2014.0or

The European foundation community has spent many years
and millions of Euros developing design and execution
codes for foundation works. These codes are a remarkable
industry contribution that promotes standardization and
harmonization of execution procedures throughout Europe.
Recognizing the significant resources dedicated to code
writing and implementation efforts, this conference will ex-
plore the impacts of execution codes on foundation prac-
tice. International foundation industry specialists at the
DFI-EFFC International Conference on Piling & Deep Foun-
dations will discuss and debate these questions.

Technical discussions will open with an overview of the
background and extent of design and execution codes in
Europe, North American and other regions. These discus-
sions will compare and contrast code development proc-
esses, content and implementation practices, and explain
ongoing code efforts and future needs. Within this overall
framework, presentations highlighting execution of the fol-
lowing specific foundation technologies will be offered:

e Piles: Driven and Bored (drilled shafts, continuous flight
auger piles [augered cast-in-place piles] and micropiles)

e Deep mixing: dry and wet techniques
e Walls: preformed (sheet piles) and in-situ cast

Presentations selected for the conference will emphasize
execution rather than design issues, highlighting field moni-
toring and quality control, observational methods and les-
sons learned.

A broad cross section of industry specialists (owners, foun-
dation contractors, engineers, equipment manufacturers
and suppliers, authorities and researchers) will participate
in panel discussions aimed at discussing and debating the
influence of code provisions on sustainable execution of
these technologies.

The conference will conclude with the John Mitchell Lecture
and a Swedish Heritage Lecture on23 May 2014.

Conference Management

Deep Foundations Institute

326 Lafayette Avenue, Hawthorne, NJ 07506 USA
Tel: 973-423-4030, Fax: 973-423-4031
www.dfi.org, staff@dfi.org
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EUROCK 2014
ISRM European Regional Symposium
Rock Engineering and Rock Mechanics:
Structures in and on Rock Masses
26-28 May 2014, Vigo, Spain

Contact Person: Prof. Leandro Alejano

ETSI MINAS - University of Vigo

Dept. of Natural Resources & Environmental Engineering
Campus

Lagoas Marcosende

36310 Vigo (Pontevedra), SPAIN

Telephone: (+34) 986 81 23 74

E-mail: alejano@uvigo.es
3

Geoshanghai 2014, International Conference on Geotechni-
cal Engineering, 26 - 28 May 2014, Shanghai, China,
www.geoshanghai2014.org
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2 - 6 June 2014, Beijing, China
http:/ /wif3.professional.com

World Landslide Forum 3 aims to provide an information
and academic exchange platform for landslides researchers
and practitioners. It creates an opportunity to promote
worldwide cooperation and to share new theories, technolo-
gies and methods in the fields of landslide survey/investi-
gation, monitoring, early warning, prevention and emer-
gency management. The purpose of the Forum is to present
the achievements in landslide risk reduction in promoting
the sustainable development of society.

General Themes of the Forum
Special sessions

e International programme on landslides (IPL projects and
WCoEs)

Thematic and regional networks on landslides

Policy, legislation and guidelines on landslides

Climate & landuse change impacts on landslides
Recognition and mechanics of Landslide

Risk controlling on landslides for key facilities and urbani-
zation

General Landslide Studies

e Building Resilient Landscapes

Sessions for methods of landslide studies

e Physical modeling and material testing

e Application of numerical modeling techniques to land-
slides

e Remote sensing techniques for landslide mapping and

monitoring

Hazard mapping

Monitoring, prediction and warning of landslides

Risk assessment

Remedial measures & prevention works

Risk reduction strategy

Inventory and Database

Capacity development for landslide mitigation

Session for targeted landslides

e Debris flows

e Rock falls

e Earthquake-induced landslides

e Rain-induced landslides

e Landslides in cultural / natural heritage sites

e Urban landslides

e Landslides in cold regions

e Landslides in coastal and submarine environments
e Natural dams and landslides in reservoirs

Side events

e Student session (undergraduate and master course stu-
dents are invited to present and discuss their research
with their peers to promote cooperation within landslide
studying students as well as international presentation
practice)

e Landslide practical teaching tools

e Dialogues on country landslide issues

e SATREPS (Science and Technology Research Partnership
for Sustainable Development) Project “Development of
landslide risk assessment technology in Viet Nam”

e Inter-Graduate school program for sustainable develop-
ment and survivable societies (GSS), Kyoto university

Correspondence Address
Secretariat for WLF3 Congress

China Institute of Geo-Environment Monitoring, CGS
No. 20, Dahuisi Road, Haidian District Beijing, China
100081

For requests about abstract/paper submission, scientific
and other academic issues please contact to:

E-mail : secretariat@wlf3.org

Website: www.wlf3.org

Tel.: +86-10-62137033, +86-10-62159601, +86-10-
62157235

Fax: +86-10-62137033, +86-10-62157235

Contact persons from congress secretariat:

Yueping YIN (yyueping@mail.cgs.gov.cn)
Xiaochun LI (Ixiaochuan@mail.cgs.gov.cn)
Yonggiang XU (xuyonggiang@wlf3.org)
Wenpei WANG (wangwenpei@wlf3.org)

Bin HE (hebin@wIf3.0rg)

Ping SUN (sunpingcgs@163.com)

Ruixin ZHAO (zhaoruixin@wlf3.org)

Lei WANG (wanglei@wlf3.org)

Fawu WANG (wangfw@riko.shimane-u.ac.jp)
Zeljko Arbanas (zeljko.arbanas@gradri.hr)

Kumiko FUJITA (fujita@iclhg.org)

(C- 4R -0)

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

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

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

Second European Conference on Earthquake Engineering
and Seismology, 24-29 August 2014, Istanbul, Turkey
www.2eceesistanbul.org

TC204 ISSMGE International Symposium on "Geotechnical
Aspects of Underground Construction in Soft Ground" - IS-
Seoul 2014, 25-27 August 2014, Seoul, Korea,
csyoo@skku.edu
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International Symposium on Geomechanics
from Micro to Macro (TC105)
01 - 03 September 2014, Cambridge, United Kingdom
ks207@cam.ac.uk

Organizer: TC105
Contact person: Professor Kenichi Soga
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University of Cambridge, Department of Engineering,
Trumpington Street, CB2 1PZ, Cambridge,, UK

Phone:  +44-1223-332713

Fax: +44-1223-339713
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JUBILEE CONFERENCE 50th Anniversary of Danube-
European Conferences on Geotechnical Engineering Geo-
technics of Roads and Railways, 9 - 11 September 2014,
Vienna, Austria, www.decge2014.at

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

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

(C- 4R -0)

14thlIACMAG

September 22 - 25, 2014, Kyoto, Japan

www.14iacmag.or

The 14th International Conference of the International As-
sociation for Computer Methods and Advances in Geome-
chanics (14IACMAG) will be held in Kyoto during September
22-25, 2014. The aim of the conference is to give an up-to-
date picture of the broad research field of computational
geomechanics. Contributions from experts around the world
will cover a wide range of research topics in geomechanics.

IACMAG organizes its conferences about every three years.
The first conference in this series was held at Waterways
Experiment Station, Vicksburg, Mississippi, USA in 1972,
and the subsequent were held in Blacksburg (USA) - 1976,
Aachen (Germany) - 1979, Edmonton (Canada) - 1982,
Nagoya (Japan) - 1985, Innsbruck (Austria) — 1988, Cairns
(Australia) - 1991, Morgantown (USA) - 1994, Wuhan
(China) = 1997, Tucson (USA) -2001, Torino (Italy) - 2005,
Goa (India) - 2008 and the 13th International Conference
on Computer Methods and Advances in Geomechanics was
held in Melbourne, Australia in 2011.

The IACMAG conference series have covered computer
methods, material modeling and testing, applications to a
wide range of geomechanical problems, and recent ad-
vances in various areas that may not necessarily involve
computer methods. These include: development and usage
of new materials; constitutive modeling of materials includ-
ing deformation, damage and failure; verification of existing
and new constitutive models; micro-macro correlation of
material response including non-destructive testing; new
techniques for material and site characterization; computer
aided engineering and expert system; innovative construc-
tion using new materials and computer methods; design
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and rehabilitation of infrastructure; use of system and op-
timization procedures; and remote sensing.

CONTACT

Prof. Fusao Oka

Professor emeritus of Kyoto University

Association for Disaster Prevention Research
Tanaka-Asukaicho 138-1, Sakyo-ku, Kyoto 606-8226, JA-
PAN

TEL: +81-75-585-4445, FAX: +81-75-711-4646

Prof. Akira Murakami

Kyoto University, Graduate School of Agriculture, Division
of Environmental Science and Technology
Kitashirakawa-Oiwakecho, Sakyo-ku, Kyoto 606-8502, JA-
PAN

TEL: +81-75-753-6467, FAX: +81-75-753-6346

E-mail: secretary@14iacmag.org
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EETC 2014 ATHENS 2nd Eastern European Tunnelling Con-
ference, 28 September - 1 October 2014, Athens, Greece,
www.eetc2014athens.org

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

13" ISRM International Congress on Rock Mechanics
Innovations in Applied and Theoretical
Rock Mechanics
10 - 13 May 2015, Montreal, Canada

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

Contact Person: Prof. Ferri Hassani

Address: Department of Mining and Materials Engineering
McGill University

3450 University, Adams Building, Room 109

Montreal, QC, Canada H3A 2A7

Telephone: + 514 398 8060

Fax: + 514 398 5016

E-mail: ferri.hassani@cGill.ca

O3 D
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ELING IN SEE REGION
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World Tunnel Congress 2015
and 41st ITA General Assembly
Promoting Tunnelling in South East European
(SEE) Region
22 - 28 May 2015, Dubrovnik, Croatia
http://wtc15.com

Contact

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

Davorin KOLIC, Society President

Trnjanska 140

HR-10 000 Zagreb

Croatia

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

(C- 4R -0)

XVI ECSMGE 2015

16" European Conference on Soil Mechanics
and Geotechnical Engineering
“Geotechnical Engineering for
Infrastructure and Development”

13 - 17 September 2015, Edinburgh, UK
www.xvi-ecsmge-2015.org.uk

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

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

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

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

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

3 O

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

The aim of the conference is to strengthen the relationships
between practicing engineers, researchers, and scientists in
the Nordic region within the fields of geotechnics and engi-
neering geology.

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

Contact person: Haraldur Sigursteinsson

Address: Vegagerdin, Borgartun 7, IS-109, Reykjavik, Ice-
land

Phone: +354 522 1236

Fax: +354 522 1259

E-mail: has@vegagerdin.is
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E NAIAq) E Po NTA The landslide source area

This Kenncott Utah image shows the source area very

FEQTEXNIKA NEA clearly:

Analysing the Bingham Canyon mine landslide
part 1: the landslide source area

Dave Petley, Wilson Professor of Hazard and Risk,
Department of Geography, Durham University, United
Kingdom

The Bingham Canyon mine landslide of a few weeks ago is
an unusual mass movement. Kennecott Utah have put a
set of very high resolution images on their flickr site and
have provided permission for me to use them here (with
due acknowledgement to them). I thought it would be in-
teresting to take a little time to examine this landslide in
more detail. There is a great deal to discuss here, so I am
going to break this down into three posts over the next few

There are a couple of really interesting aspects of this.

days.

4 First, the headscarp has an unusual structure - I have an-
So lets start by looking at the site from a Google Earth im- notated this as point 1 in the image below. This layering
age. This is a vast mine - the excavation is 970 m deep for looks like a sedimentary structure. I wonder if this might
example: be waste material that has been dumped on the slope. If

you compare this with the previous image though this looks
to be just a small portion of the headscarp, so was probably
not a key factor in the failure event.

This image shows the slope that failed before the collapse
event. Note the machinery on the haul road for scale:

Second, the base of the landslide (2 in the photograph) is a
comparatively planar surface. This would suggest a pre-
existing weakness of some sort — maybe a fault? The ori-
entation of this surface would have made the kinematics of
failure quite interesting. The landslide could not initially
more down dip because of the constraint from the valley
wall, such that it would have had to travel slightly along
strike, making this a sort of hybrid wedge failure. This
structure could provide a hypothesis for the two recorded
failure events - the first was a detachment of a lower block,
which then released the upper block. This is shown quite
nicely from a zoom is on the upper portion of the landslide
from the fabulous overview image:
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It is clear from this that the trajectory of the landslide was
controlled by this basal structure. However, a compara-
tively small amount of material spilled over the lateral
boundary as well.

In the next post I'll take a look at the evidence for the way
that the landslide moved, whilst the final one will look at
the deposit.

(Americal Geophysical Union Blogosphere, 30 April 2013,

http://blogs.agu.org/landslideblog/2013/04/30/analysing-
the-bingham-canyon-mine-landslide-part-1-the-landslide-
source-area)
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Engineering Tackles Sinkholes

Sinkholes have made a surprising amount of news in recent
months, and it reminds us of the importance of being able
to deal with them from an engineering standpoint. Bill
Bracken, Bracken Engineering, Tampa, FL, is a structural
engineer who's worked with many organizations. He ex-
plains that, thankfully, most sinkholes are much less severe
than those making headlines.

"The strategy taken with a sinkhole depends on what it has
impacted," he says. "You need to properly diagnose it, de-
velop a remediation plan for the soils, oversee it and diag-
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nose for any structures on top of there," says Bracken. A
geologist is the one who performs the subsurface testing to
evaluate the soils and answers questions as to whether it's
a sinkhole. Then the geotechnical engineer develops reme-
diation of soils. The remediation is usually some form of
grout or grouting, whether the cementation or chemical
kind. A structural engineer like Bracken will focus on the
building.

"The structural aspect depends on many things," he says.
"Has the building been displaced, for example. As a struc-
tural engineer, I don't focus on what caused or facilitated
the building or portion of the building to drop. We come in
and say how much it has dropped and what can be done
about it. The drop may be an inch or two or sometimes
even less than that. Or it can be like a few years back. I
saw a three-story apartment building from one end to other
had dropped 11 inches. Let's just say it had a true funhouse
effect.”

Engineers try to determine the nature of sinkholes and
prevent further structure deterioration. Image: Brack-
enengineering.com

Expect the Unexpected

Each solution is different for each structure because they
have to look at the loads traveling through it, through the
foundation, what type of foundation it is, and how far apart
to put the pins. Another factor is what to do about interior
slabs, all driven by how impacted the structure is.

Bracken says the mindset often changes for particularly
challenging sinkholes. "That's when the geotechnical person
comes back and says they can't grout it because the void is
too large or organics are so intense that the grout will be
ineffective," he adds. "In those cases we stabilize soils. If
that doesn't work then it becomes about, 'What do we do
for the structure?' In some cases we put in extraordinarily
deep pins. In other cases we simply call for the structure to
be reinforced. Then it's about the movement and settling
over time."

For the aforementioned "funhouse" situation, the length of
the building had rotated. "But, using underpins we were
able to go in and lift the building back. And, obviously,
when you're looking at saving a building, you're also look-
ing at cost of savings versus tear it down and rebuild."

Bracken says this job is definitely not for someone who
expects the same thing every day. "Every situation requires
its own focus," he says. "I've been at this a long time and I
still can see new things."

(Eric Butterman / ASME.org, May 2013,
http://www.asme.org/kb/news---
articles/articles/construction-and-building/engineering-
tackles-sinkholes)
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Paper documents failure at Payatas landfill in
the Philippines that killed 330

A paper published by Jafari, Prof. Tim Stark and Prof.
Scott Merry describes the conditions under which the
~30 m failure took place. The paper is part of Vol. 2
Issue 3 of the International Journal of Geoengineer-
ing Case Histories.

Here is the abstract of the paper: "This paper presents an
investigation of the slope failure in the Payatas landfill in
Quezon City, Philippines. This failure, which killed at least
330 persons, occurred July 10th 2000 after two weeks of
heavy rain from two typhoons. Slope stability analyses indi-
cate that the raised leachate level, existence of landfill gas
created by natural aerobic and anaerobic degradation, and
a significantly over - steepened slope contributed to the
slope failure. The Hydrologic Evaluation of Landfill Perform-
ance (HELP) model was used to predict the location of the
leachate level in the waste at the time of the slope failure
for analysis purposes. This paper presents a description of
the geological and environmental conditions, identification
of the critical failure surface, and slope stability analyses to
better understand the failure and present recommendations
for other landfills in tropical areas. In addition, this case
history is used to evaluate uncertainty in parameters used
in back-analysis of a landfill slope failure."

(Geoengineer.org, 10 May 2013,
http://www.geoengineer.org/news-center/news/item/525-
paper-documents-failure-at-payatas-landfill-in-the-
philippines-that-killed-

330?utm source=GeoNewsletter+%23100%2C+May+2013
&utm campaign=Geo+News+28+May+2013&utm medium
=email)
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AtroMBwpévo Adoog AfoBou
NMoyraiono koe Euporolikd Meaoropecs

To AnoAlIBwpévo Adcog AéoBou, €éva and Ta onuavTikOTEPA
YEWAOYIKG MPVNMEIQ TNG XWPAG MAG CUMMETEXEI OTOo digbvn
dlaywVviouo yia Tnv avadeifn Tou 8ou OAaUHATOG OTOV KO-
ocpo!
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Zag kaAoUpe va unooTnpi&eTe TNV npoonabeia NpoBoOARG Tou
OUHHETEXOVTAG OTNV Wn@ogopia ano onuepa 3 Iouviou peE-
Xp! TIg 30 ZenTeuBpiou 2013!

MNa va yneioouye npénel va pnoUye oTo:
http://www.virtualtourist.com/8thwonder
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The 10 Biggest Earthquakes in History

USGS National Earthquake Information Center

The locations of the world's largest-recorded earthquakes.
These massive quakes outline the volatile Pacific Ring of
Fire

Intro

As massive and deadly as Japan's recent magnitude 9.0
earthquake was, it's not the world's biggest recorded
quake.

It is Japan's largest quake, but dating back to 1900, four
other earthquakes of magnitude 9.0 or greater have rup-
tured across the globe, according to data from the U.S.
Geological Survey (USGS). We countdown the top 10 big-
gest recorded earthquakes in the world.

Chile, 1960 - Magnitude 9.5

Wrecked houses in Valdivia, Chile.

Approximately 1,655 people were killed during the largest
earthquake ever recorded. Thousands more were injured,
and millions were left homeless. Southern Chile suffered
$550 million USD in damage.

The quake triggered a tsunami that killed 61 people in Ha-
waii, 138 in Japan and 32 in the Philippines.

The earthquake ruptured where the Nazca Plate dives un-
derneath the South American Plate, on the Peru-Chile
Trench.

Prince William Sound, Alaska, 1964 - Magnitude 9.2
This great earthquake and ensuing tsunami took 128 lives

and caused about $311 million USD in property loss. The
earthquake damage was heavy in many towns, including
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Anchorage, which was about 75 miles (120 kilometers)
northwest of the epicenter. The quake ruptured along a
seismically active fault between the North American and
Pacific plates. The shaking lasted about 3 minutes.

Devastation from the 1965 Prince William Sound earth-
quake.

Landslides in Anchorage caused heavy damage. Huge slides
occurred in the downtown business section and water mains
and gas, sewer, telephone and electrical systems were dis-
rupted throughout the area.

Off the West Coast of Northern Sumatra, 2004 - Mag-
nitude 9.1

USGS Community Internet Intensity Map
OFF THE WEST COAST OF NORTHERN SUMATRA
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This quake was the third largest earthquake in the world,
and the largest since the 1964 earthquake in Prince William
Sound, Alaska (see entry #2). In total, 227,898 people
were killed or missing and presumed dead and about 1.7
million people were displaced by the earthquake and sub-
sequent tsunami in 14 countries in Southeast Asia and East
Africa.

The tsunami caused more casualties than any other in re-
corded history, although some estimates say the death toll
from the 2010 Haiti earthquake was larger. The tsunami
was recorded nearly world-wide on tide gauges in the In-
dian, Pacific and Atlantic Oceans.




This quake struck one day after Christmas along the inter- ated a 43-foot tsunami (13 m) locally. The tsunami rocked

face of the India and Burma tectonic plates (huge, moving Crescent City, Calif., which was also hit hard by the recent
slabs of the Earth's crust) and was caused by the release of Japan earthquake.
stresses that develop as the India plate dives beneath the
Burma plate. No lives were lost, but in Hawaii, property damage was
estimated at up to $1 million USD. The waves tossed boats
Near the East Coast of Honshu, Japan, 2011 - Magni- onto the beach, caused houses to collide, destroyed piers,
tude 9.0 scoured beaches and moved road pavement.
Kamchatka has a rumbling past and many active volcanoes.
ouAmezpfgpane W OurAmazingpanet com It was also hit by an 8.5 magnitude quake in 1923.
Maghnitudes of Recent Earthquakes Offshore Maule, Chile, 2010 - Magnitude 8.8

The earthquake off the east coast of Honshu, Japan's largest island, was the fifth-
largest ever recorded, according to the U.S. Geological Survey (USGS), and the largest
ever recarded in Japan. How it compares in magnitude with other major earthquakes:

@
Haiti .Japan

Chile Sumatra
New Zealand
Seismic Energy:

Each step on the magnitude

scale is 10 times more
powerful than the 4
previous step. Circles
represent the 4
seismic energy
to scale.

345 6.0 7.0 Y 9.0

{ Just last year, at least 500 people were killed and 800,000
were displaced by the earthquake and tsunami that hit cen-

[Chie, 201088 [ Sumatra, m..:’;ﬂ tral Chile. More than 1.8 million people were affected and

the total economic loss was estimated at $30 billion USD.

SOURCES) LRSS, MSHNTen oSt O AR Central Chile is still feeling aftershocks to this day.

On March 11, a magnitude 9.0 quake triggered a tsunami The earthquake took place along the boundary between the

that killed an estimated 29,000 people and damaged some Nazca and South American tectonic plates.

nuclear reactors. This earthquake is the largest ever re-

corded in Japan. The quake hit just over a month after the disastrous magni-
tude 7.0 quake in Port-Au-Prince, Haiti, which killed more

Aftershocks continue to rock the island of Honshu. The af- than 200,000 people.

tershocks include more than 50 of magnitude 6.0 or

greater, and three above magnitude 7.0. Off the Coast of Ecuador, 1906 - Magnitude 8.8

The quake was caused by thrust faulting near the Japan
Trench, the boundary between the Pacific and North Amer-
ica tectonic plates. Thrust faulting happens when one tec-
tonic plate dives under another. In this case, the Pacific
plate is diving under the North America plate.

Kamchatka Peninsula, Russia, 1952 - Magnitude 9.0

I= IHwmo

-80" -75°
Seismicity of Ecuador, 1990 - 2006

Ecuador is a shakey place, as this map shows. The 1906
quake struck just off-shore.

A catastrophic magnitude 8.8 earthquake ruptured off the
coast of Ecuador and Colombia and generated a strong tsu-
nami that killed 500 to 1,500 people. The tsunami spread

The world's first recorded magnitude 9.0 earthquake struck along the coast of Central America, and even stretched to
off the east coast of Kamchatka in 1952. The quake gener- San Francisco and Japan.

Kamchatka Krai Russia, is home to one of the most active
volcanic regions in the world.
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The earthquake occurred along the boundary between the
Nazca Plate and the South American Plate. It hit more than
100 years ago, so reports are spotty, but according the
USGS, witnesses reported a huge rush of water in Honolulu
Bay. All the steam and sailboats in the bay were turned
around, and then a sudden flood tide roared inland.

Rat Islands, Alaska, 1965 - Magnitude 8.7

Alaska had been a state for only 7 years when this huge
earthquake triggered a tsunami of over 30 feet (10 me-
ters). Despite its size, the quake caused little damage due
to its remote location at the tip of the Aleutian Islands.

The tsunami was reported in Hawaii and spread as far away
as Japan.

The temblor was the result of the Pacific Plate diving be-
neath the North American Plate at the Alaska-Aleutian
megathrust, which has been the location of many mega-
thrust earthquakes.

The quake cracked wood buildings and split an asphalt run-
way. Hairline cracks also formed in the runways at the U.S.
Coast Guard Loran Station.

Northern Sumatra, Indonesia, 2005 - Magnitude 8.6
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The Sunda Trench unleased a massive quake near Indone-
sia.

More than 1,000 people were killed, with hundreds more
injured, mostly in Nias, in northern Sumatra, Indonesia.
The quake hit just months after an even bigger earthquake
destroyed the region (see entry #3).

The quake ruptured below the surface of the Indian Ocean,
where the Indo-Australian Plate is pushing under the Eura-
sian plate at the Sunda trench, similar to the 2004 quake.
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Assam-Tibet, 1950 - Magnitude 8.6

One of the world's largest recorded quakes struck here,
near the Himalayas.

At least 1,500 people were killed across eastern Tibet and
Assam, India, when this temblor shook the region. Ground
cracks, large landslides and sand volcanoes hit in the area.
The quake was felt in the Sichuan and Yunnan Provinces of
China, and as far away as Calcutta, India.

The quake caused large landslides that blocked rivers.
When the rivers finally burst through the walls of debris,
waves inundated several villages and killed hundreds of
people.

This quake is commonly called the Assam-Tibet earthquake
or the Assam earthquake, even though the epicenter was in
Tibet. The quake struck at the intersection of the most vig-
orous collision of continental plates on the planet, where
the Indian continental plate smashes into the Eurasian plate
and dives beneath it. The slow-motion crash helped create
the massive Himalayas.

(OurAmazingPlanet Staff, Apr 12, 2011,
http://www.ouramazingplanet.com/1185-worlds-biggest-
earthquakes-110412.html)
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How Earthqakes in Chile Have Permanently De-
formed Earth

Charles Q. Choi

Earthquakes can permanently crack the Earth, an investiga-
tion of quakes that have rocked Chile over the past million
years suggests.

Although earthquakes can wreak havoc on the planet's sur-
face, more than a century of research has suggested the
Earth actually mostly rebounds after quakes, with blocks of
the world's crust elastically springing back, over the course
of months to decades, to the way they initially were. Such
rebounding was first seen after investigations of the devas-
tating 1906 San Francisco temblor that helped lead to the
destruction of more than 80 percent of the city. The re-
bound is well-documented nowadays by satellite-based GPS
systems that monitor Earth's movements.

However, structural geologist Richard Allmendinger of Cor-
nell University and his colleagues now find major earth-
quakes of magnitude 7 or greater apparently caused the
crust in northern Chile to crack permanently.
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"My graduate students and I originally went to northern
Chile to study other features," Allmendinger said. "While we
were there, our Chilean colleague, Professor Gabriel Gon-
zalez of the Universidad Catdlica del Norte, took us to a
region where these cracks were particularly well-exposed."

"I still remember feeling blown away — never seen any-
thing like them in my 40 years as a geologist — and also
perplexed," Allmendinger told OurAmazingPlanet. "What
were these features and how did they form? Scientists hate
leaving things like this unexplained, so it kept bouncing
around in my mind."

Atacama exposed

In northern Chile, "the driest place on Earth, we have a
virtually unique record of great earthquakes going back a
million years," Allmendinger said. Whereas most analyses
of ancient earthquakes only probe cycles of two to four
quakes, "our record of upper plate cracking spans thou-
sands of earthquake cycles," he noted.
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A map of an the area in Chile where scientists examined
signs that millenia of earthquakes had left permanent de-
formation of the ground

The record of the vast number of earthquakes captured in
northern Chilean rocks allowed the researchers to examine
their average behavior over a much longer period of time,
which makes it easier to pick out any patterns. They dis-
covered that a small but significant 1 to 10 percent of the
deformation of the Earth caused by 2,000 to 9,000 major
quakes over the past 800,000 to 1 million years was per-
manent, involving cracks millimeters to meters large in the

crust of the Atacama Desert. The crust may behave less
elastically than previously thought.

"It is only in a place like the Atacama Desert that these
cracks can be observed — in all other places, surface proc-
esses erase them within days or weeks of their formation,
but in the Atacama, they are preserved for millions of
years," Allmendinger said. "We have every reason to be-
lieve that our results would be applicable to other areas,
but is simply not preserved for study the way that it is in
the Atacama Desert," he added.

Model rethink

This work "calls into question the details of models that
geophysicists who study the earthquake cycle use," All-
mendinger said. "Their models generally assume that all of
the upper-plate deformation related to the earthquake cycle
is elastic — recoverable, like an elastic band — and not
permanent. If some of the deformation is permanent, then
the models will have to be rethought and more complicated
material behaviors used.

The area the researchers studied, the Iquique Gap, "is one
of the few places along western South America that has not
had a great earthquake in the last 100 years and thus has a
high probability of a major earthquake in the next couple of
decades," Allmendinger added. "We may get to test out
predictions about earthquakes if the next great earthquake
there happens in the next couple of decades."

The scientists detailed their findings online April 28 in the
journal Nature Geoscience.

(OurAmazingPlanet , Apr 28, 2013,
http://www.ouramazingplanet.com/4413-chile-
earthquakes-leave-permanent-dent.html)
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Ta navra KivouvTrai
AnokAioegig oTo GPS, NAPEVEPYEIA TWV HEYAAWV
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To AieBveg ZuoTtnpa Eniyeiou MAaigiou Avagopdg eivar €va
OUVOAO ONUEIWV PE YVWOTEG CUVTETAYHEVEG. To NpOBANKUa
€ival 611 Ta onpeia autd perakivouvTal (Mnyn; ITRFS)

And Tnv Eupwnn peExpr Tnv AuoTpalia, Ta nepioodTepa anod
Ta onueia ava@opdg Tou cguoTAuatog GPS €xouv peTaroni-
oTel AOYW TWV IOXUPWV CEICH®V TNG TEAEUTaiag OekaETiag,
ME anoTéAeopa va gugavilovral Aabn oTig JETPNOEIC Nou Ba-
oiCovTal oTo dopuPopPIKO cUCTNHA.

O1 anokAioeig auTeg eival pev unepPBoAIKA HIKPEG yid va enn-
pedoouv Toug odnyoulg, anoTelolVv OPWG MPOBANMa yia TIG
YEWAOYIKEG PEAETEG Kal Tn pUBMION TNG TPOXIAG Twv dopu-
PoOpwV.
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H opada Tou MoA Tpeykdvivyk oto EBvIkO MavenioThpio TnG
AuoTpalAiac BacioTnke o€ UNOAOYIOTIKA HOVTEAD YIa va eKTI-
MNAOEI TIG METATOMICEIG TOU YAIVOU @AoIoU Mou NpokAaAgoav ol
15 1oxupOTEPOI oiopoi and To 2000 PEXP! onuepa.

'Onw¢ avagEépel n epeuvnTiKn opada oTnv eniBewpnon Jour-
nal of Geophysical Research: Solid Earth, ol osiopoi dvw
Twv 8 Babuwv pnopolv va peTatonioouv To £€3a®og KaTta
MEPIKA XIANIOOTA akopa kal og andoracn XIAIadwv XIAIOWE-
TPWV ano To ENIKEVTPO.

To anoTéAeopa sivar o1 0Aeg ol B£oeig ava@opdg Tou GPS,
pe €Eaipeon Tn AuTikr) Eupwnn, To avaToAikd akpo Tou Ka-
vadd Kal OpICUEVEG NEPIOXEC TNG AuoTpaAiag, €Xouv PETATO-
nioTel KATA ApKETA XIAIOOTA and TIG apyIKEG TOUG BETEIG.

Ta onpeia autd unoTiBeTal OTI €XOUV OUYKEKPIUEVO OTiyHd,
Kabwc¢ avAkouv oTo Aeyopevo Aigbvég SUoTtnua Eniyeiou
MAaiciou Avagopdg, To onoio XpnoIHonoioUV Ol EMIOTAHOVEG
d1a@opwVv KAGdWV yia va PYeTpoUv TNV anooTacn avaueoa og
dUo onoiadnnoTe onueia TnG Mng.

MNa napddelypa, €vag YewAOYoG nou BEAEl va PETPRCEI NOCO
YPrYOpa WETAKIVEITAI WIa TEKTOVIKA NAdka 6a npénel va na-
pakoAouBnosl NwG PETABAAAETaI n anooTacn avdueod o€
£€va onueio avagopdag nou PBpickeTal o€ auTn TNV nNAdka kai
€va 0eUTepo onpeio og AAAN NAdAka.

OpoIwG, 0 UNOAOYIOHOG TNG TPOXIAG EVOG dopuPOpoU anaitei
TIC AKPIBEIC CUVTETAYHEVEG TWV EMIYEIWV OTAOU®YV NAPAKO-
AouBnong.

Kail oTig dU0 auTEG NEPINTWOEIG, N HETATOMNION TWV BECEWV
avagopdac Ynopei va siocayel Aaén oToug unoAoyliopoug.

H aAnBsia €ival 0TI To NpOBANUaA €ival yvwaoTo OTOUG EMNICTA -
HOVEG Kdal Ol WETATONIOEIG TWV Onueiwv avapopdg ouxvda
AapBavovTtal unoéyn. =t1o Epyaompio AgpiwBbnong (JPL) Tng
NASA otnv KaAigpopvia, yia napadeiyud, ol HETATONICEIG U-
noAoyifovrar pe Tn Ponbeia WABNUATIKWV HOVTEAWV Mou
neplypagouv Tnv Kivnon Twv AIBoo@palpikwv NAAK®V.

H véa peAéTn deixvel woTdoo OTI To NpOBANua €ival duvnTika
peyaAUTepo and o,m1 Ba gavrtaloTav kKaveig, kar n digbvng
KolvoTNnTa 6a npénel oUvTopa va KaTaAn&el o cuppwvia yia
TO NG pnopei va BeATiwBel To AlgBveg ZUoTtnua Eniyeiou
MAaiciou Avagopdc.

Aedopévou Opwg OTI Ta NdvTa KivouvTal oTnV €NIPAVEId TNG
NG, n nAApng €Eaisiyn Twv anokAicswv B8a ATav dUoKoAn
€wg aduvarn.

(Newsroom AOA, 26.05.2013, http://news.in.gr/science-
technology/article/?aid=1231250227)

(C- 4R -0)

‘EknAngn oTa £€ykara
O 0c10H0G TNG KApuToATKa «RATAaVv N 1I0XUPOTEPN
BaBia dovnon>»

O osiopog Twv 8,3 Babuwv nou Tapakouvnoe Tnv Mapa-
OKeUN Tn pwoikn Anw AvaTtoAn nnyale and To akpaio €oTia-
KO BaBog Twv 610 XIAIOPETPWV Kal €ival miéavoTata o 10XU-
pOTEPOC NMOU €xel KaTaypagei note T16go Pabid oTov YRIVo
pavduia.

O! osiopoAdyol nioTeuav KANoOTeE OTI Ol gsigpoi dev Eonouv
noTE 0t TOOO HeydAa Baln, o6mou ol UWNnAEC BepUoKPaAaieg
KpatoUV Ta NETPWHATA OE NMipPEUCTN KATACTAON. Z€ AMO-
oTaon eKaTovradwv XIAIONETPWY and TNV €nIPAVEId, TA UAI-

KG Tou pavdla napapopP@vovTal apya oav {eaTo Kepi, avTi
va ondve kal va perartonifovralr andétopa Onwg cupBaivel
OTOUG OEIoHOUG.

O oeiopdG onuelwdnke oTn BaAagaoa Tou OXOTOK, SUTIKA TNG
PWOIKNAG Xepoovroou KautaaTtka (Mnyn: Google / USGS)

'Eva ano Ta oupBavTa nou aveTpEWEs auTh TNV €IKova npbe
To 1994, 6Tav ekdnAwBnke oTn BoAiBia pia dovnon Twv 8,2
BaBuwv pe goTiakd BABoG 631 XIANOUETPWV.

'Onw¢ anodeixdbnKe, O OPICUEVEG MEPIOXEC TOU KOOWOU Ta
€YKATA TNG YNG CUMMEPIPEPOVTAl PE OIAPOPETIKO TpdMo. O
ogIopdG TNG MNapaokeung ekdnAwOnKe KATw ano Tn 6alacoa
Tou OxOTOK, OUTIKA TNG Xepoovroou KauTodTka. Ze auTn
TNV neploxn, Mia and TiIC NAEOV OEIONOYOVEG O OAO TOV KO-
OHO, N TEKTOVIKN MAdka Tou EipnvikoU ouykpoUsTal Pe TNV
nAdka Tng Eupaociag kal BubBilsTal kaTw TnG. BubBilsTal paAi-
oTa TO0O Ypryopa, KaTda nepinou 8 ekaTooTd TO XPOVO, WOTE
dev npoAaBaivel va BepuavBei kal va yivel nuippeuotn. Kai
auTd onpaivel OTI pnopei va dwaoel CEIOPOUG akopa Kal og
BaBog 650 XIANOUETPWY, ONWCE CNUEIOVEI N AUEPIKAVIKR YEW-
Aoyikn unnpeoia USGS.

SUPQwva paliota e To Nature, o ogiopdg oTnv KautodTtka
onasl To pekdp peyEBoug TNG BoAiBiag yia ddvnon peyaiou
Baboug.

'Onwg €Enyei avakoivwon TnG UNNPEciag, ol OSIoPoi O auTa
Ta akpaia eoTiaka Baén Teivouv va npokaloUv noAU pi-
KPOTEPEG {NMIEG O OXEON ME TOUG PNXOUG OEIOPOUG avTi-
OTOIXOU HEYEBOUG.

SuvhRBwg OPWC YivovTal avTIANnToi 0 PeyaAUTEPEG anooTda-
O€IG - 0 OgIoNOg oTn 6dAacoa Tou OXOTOK RTav aiglnTtog
akodua kal orn Moéoxa, os anooraon oxedov 6.500 XIAIOuE-
TPWV.

(Newsroom AOA, 26.05.2013, http://news.in.gr/science-
technology/article/?aid=1231250210)

M8.3 - Sea of Okhotsk 2013-05-24 05:44:49
uTC

Event Time

2013-05-24 05:44:49 UTC

Location

54.874°N 153.281°E, depth = 608.9km (378.4mi)
Nearby Cities

362km (225mi) WSW of Esso, Russia
383km (238mi) WNW of Yelizovo, Russia
400km (249mi) NW of Vilyuchinsk, Russia
406km (252mi) WNW of Petropavlovsk-
Kamchatskiy, Russia

5. 2374km (1475mi) NNE of Tokyo, Japan
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Tectonic Summary

The May 24, 2013 Mw 8.3 earthquake beneath the Sea of
Okhotsk, Russia, occurred as a result of normal faulting at a
depth of approximately 600 km. At the latitude of this
earthquake, the Pacific and North America plates are
converging at a rate of approximately 78 mm/yr in a west-
northwest - east-southeast direction, resulting in the sub-
duction of the Pacific plate beneath Eurasia at the Kuril-
Kamchatka trench. Note that some authors divide this
region into several microplates that together define the re--
lative motions between the larger Pacific, North America
and Eurasia plates; these include the Okhotsk and Amur
microplates that are respectively part of North America and
Eurasia. The depth and faulting mechanism of the May 24
earthquake indicate that it ruptured a fault deep within the
subducting Pacific lithosphere rather than on the shallow
thrust interface between the two plates.

This deep section of the Pacific slab beneath the Sea of
Okhotsk has hosted several large earthquakes in the past -
four above M 6 within 200 km of the May 24 event since
1988. These included a M 7.7 earthquake in July 2008, 115
km to the southwest at a depth of 630 km, and a M 7.3
event in November of the same year, 95 km to the south-
east at a depth of 490 km. Because of their great depths,
none are known to have caused damage. Intermediate-
depth (70-300 km) and deep-focus (depth > 300 km)
earthquakes are distinguished from shallow earthquakes
(0-70 km) by the nature of their tectonic setting, and are in
general less hazardous than their shallow counterparts,
though they may be felt at great distances from their epi--
centers. The Pacific slab in the region of the May 24 2013
earthquake is seismically active to depths of over 650 km.

Seismotectonics of the Kuril-Kamchatka Arc

The Kuril-Kamchatka arc extends approximately 2,100 km
from Hokkaido, Japan, along the Kuril Islands and the Paci-
fic coast of the Kamchatka Peninsula to its intersection with
the Aleutian arc near the Commander Islands, Russia. It
marks the region where the Pacific plate subducts into the
mantle beneath the Okhotsk microplate, part of the larger
North America plate. This subduction is responsible for the
generation of the Kuril Islands chain, active volcanoes lo-
cated along the entire arc, and the deep offshore Kuril-
Kamchatka trench. Relative to a fixed North America plate,
the Pacific plate is moving towards the northwest at a rate
that increases from 75 mm/year near the northern end of
the arc to 83 mm/year in the south.

Plate motion is predominantly convergent along the Kuril-
Kamchatka arc with obliquity increasing towards the south-
ern section of the arc. The subducting Pacific plate is rela-
tively old, particularly adjacent to Kamchatka where its age
is greater than 100 Ma. Consequently, the Wadati-Benioff
zone is well defined to depths of approximately 650 km.
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The central section of the arc is comprised of an oceanic
island arc system, which differs from the continental arc
systems of the northern and southern sections. Oblique
convergence in the southern Kuril arc results in the parti-
tioning of stresses into both trench-normal thrust earth-
quakes and trench-parallel strike-slip earthquakes, and the
westward translation of the Kuril forearc. This westward
migration of the Kuril forearc currently results in collision
between the Kuril arc in the north and the Japan arc in the
south, resulting in the deformation and uplift of the Hidaka
Mountains in central Hokkaido.
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The Kuril-Kamchatka arc is considered one of the most
seismically active regions in the world. Deformation of the
overriding North America plate generates shallow crustal
earthquakes, whereas slip at the subduction zone interface
between the Pacific and North America plates generates
interplate earthquakes that extend from near the base of
the trench to depths of 40 to 60 km. At greater depths,
Kuril-Kamchatka arc earthquakes occur within the sub-
ducting Pacific plate and can reach depths of approximately
650 km.

This region has frequently experienced large (M>7) earth-
quakes over the past century. Since 1900, seven great
earthquakes (M8.3 or larger) have also occurred along the
arc, with mechanisms that include interplate thrust faulting,
and intraplate faulting. Damaging tsunamis followed several
of the large interplate megathrust earthquakes. These
events include the February 3, 1923 M8.4 Kamchatka, the
November 6, 1958 M8.4 Etorofu, and the September 25,
2003 M8.3 Hokkaido earthquakes. A large M8.5 megathrust
earthquake occurred on October 13, 1963 off the coast of
Urup, an island along the southern Kuril arc, which genera-
ted a large tsunami in the Pacific Ocean and the Sea of
Okhotsk, and caused run-up wave heights of up to 4-5 m
along the Kuril arc. The largest megathrust earthquake to
occur along the entire Kurile-Kamchatka arc in the 20th
century was the November 4, 1952 M9.0 event. This
earthquake was followed by a devastating tsunami with
run-up wave heights as high as 12 m along the coast of
Paramushir, a small island immediately south of Kamchat-
ka, causing significant damage to the city of Severo-Kurilsk.

On October 4, 1994, a large (M8.3) intraplate event occur-
red within the subducted oceanic lithosphere off the coast
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of Shikotan Island causing intense ground shaking, land-
slides, and a tsunami with run-up heights of up to 10 m on
the island.

The most recent megathrust earthquake in the region was
the November 15, 2006 M8.3 Kuril Island event, located in
the central section of the arc. Prior to this rupture, this part
of the subduction zone had been recognized as a seismic
gap spanning from the northeastern end of the 1963
rupture zone to the southwestern end of the 1952 rupture.
Two months after the 2006 event, a great (M8.1) normal
faulting earthquake occurred on January 13, 2007 in the
adjacent outer rise region of the Pacific plate. It has been
suggested that the 2007 event may have been caused by
the stresses generated from the 2006 earthquake.

(USGS,
http://earthquake.usgs.gov/earthquakes/eventpage/usb00

Oh4jh#summary)

Quake off eastern Russia may be biggest-ever
deep temblor

An extraordinarily deep earthquake shook Russia’s Far East
this morning. The magnitude-8.3 quake took place nearly
610 kilometres below Earth’s surface, according to prelimi-
nary estimates from the US Geological Survey.

Normally rocks at this depth are too hot to rupture quickly
in a quake; instead, they deform slowly, like hot wax flow-
ing rather than cold wax shattering. But beneath the Sea of
Okhotsk, north of Japan and west of Russia’s Kamchatka
Peninsula, the sea floor — a slab of old Pacific crust — is
diving beneath Eurasia. The crust is descending fast enough
— about 8 centimetres per year — to remain cool enough to
rupture even at great depths. The diving plate is thus seis-
mically active down to 650 kilometres or greater.
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The seismic signal as recorded in Ruedersdorf, Germany

The epicentre of today’s quake was about 400 kilometres
northwest of the city of Petropavlovsk-Kamchatsky. Deep
quakes cause less damage than shallow ones, and early
news reports suggest that injury and damage were mini-
mal, although the shaking was felt as far away as Mos-
cow.

A series of smaller quakes, up to about magnitude 6.0, had
shaken just south and east of Petropavlosk-Kamchatsky
over the past several days. But they were far shallower.
Figuring out how the shallow earthquake swarm and the
large deep quake are related — if they are — is likely to be
a topic of intense study.

The Okhotsk quake rivals and perhaps surpasses the mag-
nitude-8.2 quake that hit northern Bolivia on 9 June 1994.

That one occurred 631 kilometres deep, reshaping geolo-
gists’ ideas about how earthquakes could occur so far
down.

(Alexandra Witze / NATURA, 24 May 2013,
http://blogs.nature.com/news/2013/05/quake-off-eastern-
russia-may-be-deepest-ever.html)
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ENAIAG®EPONTA -
AOIMNA

Taivia ano 1o IoTopikd Apxeio TnG EPT yia Tnv
KataoTtpo®n TnG Zi1dnpodpouiknG MEQpupag Tou
IoOpoU TG KopivOou kail yia Tnv KataoTpo®n
kai Tig NMpoepyacieg AvakaTaokKeUNG TG OJIKAG

FEpupag

H Taivia apxilel Je okNVEG KivnuaToypa@nuéves ano To Mep-
Maviko =Tpato KaTtoxng. Aiyo npiv ano Tnv anoxwpnar] Toug
ano tTnv EAAGda ol yeppavikeég SUVAMEIC KATAOTPEPOUV TIG
UNodolEG TOU CuyKolvwviakoU dikTUou otov 1o8ud Tng Ko-
pivBou (1-10/10/1944). MupodoT®WVTAG TA €KPNKTIKA Ol
leppavoi avartivalouv Tn 010NPOdPoUIKA YEQUPA Kai pix-
vouv Bayovia Tpévou aTn diwpuya yia va Tn epagouv. =N
OUVEXEla, avaTivalouv e Jeyain €kpn&n Tnv odikn yEépupa
nou eixe katackeuaoTei and Toug ITaAoUg kal oAOKANp®-
VOUV TNV KATaoTpoQr nupodoTwvTag eKpnEeig aTto Bubd Tou
npoAipéva. Tov Anpihio Tou 1947 n ZxoAr, MnxavikoU Tou
EAANVIKOU ZTpaToU avaAapPavel TNV avakaTaokeun Tng
0JIKNG YEQPUPAG HE UAIKO TUMOU MnEAEU, nou anoTeAei dw-
ped Tng OYNPA. H nposTtoipacia yia Tnv €ykataoracn Tng
YEQUPAG apyilel e TNV eniIAoyn Kal Tn xapa&n tng 8£ong Tng
KAl OUVeXICeETal JE TNV EKOKAPH TOU XWPOU YId TNV TonobE-
TNON TV KUANIOTpwV KaBEAKUONG, evw napaAAnAa kaTa-
okeualovTal andé PneTov Ta Babpa onou Ba ornpixBei n yé-
@upa aTic dUo OxBec. 'OAa eival £Tolya yia va apxiosl n Ku-
piwG KATAOKEUN TNG YEPUPAG.

(To UAIKO auTd TekunpIWBONKe anod To EBvikd ONTIKOAKOUOTI-
KO Apxeio)

(EPT / IoTopikd Apxeio / M'eyovoTa AekagTiag 1940,
XpovoAoyia Mapaywyng / NMpwTtng Exknopnng : Kupiakn, 1
OkTwRpiou 1944 / Tpitn, 15 AnpiAiou 1947,
http://www.ert-archives.gr/V3/public/main/page-
assetview.aspx?tid=0000032058)
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Brazilian 'Atlantis': Submersible Finds Possible
Evidence Of Continent Deep Beneath Atlantic
Ocean (VIDEO)

Nearly 2,600 years after Greek philosopher Plato wrote
about the fabled metropolis of Atlantis, vanished forever
beneath the sea, a Japanese-manned submersible has
discovered rock structures that may be evidence of a
continent that similarly disappeared beneath the Atlantic
Ocean many, many years ago.

The Japan Agency for Marine-Earth Science and Technology
(JAMSTEC) and the Geology Service of Brazil (CPRM) an-
nounced Tuesday the discovery of granite at the bottom of
the Atlantic Ocean, about 900 miles off the coast of Rio de
Janeiro.

Granite, normally found on dry land, suggests that a conti-
nent once existed in the region and then sank, much in the
same way Plato described, according to The Japan Times.

“South America and Africa used to be a huge, unified conti-

nent," Shinichi Kawakami, a professor at Gifu University
told the outlet. "The area in question may have been left in
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water as the continent was separated in line with the move-
ments of plates."

Plato wrote that Atlantis was "an island situated in front of
the straits which are by you called the Pillars of Hercules,"
Reuters notes. During Plato's time, the Straits of Gibraltar
were known as the Pillars of Hercules, so Atlantis-seekers
have focused their search in the Mediterranean and Atlan-
tic. (However, others disregard the tale altogether, NTDTV
points out.)

CPRM geology director Roberto Ventura Santos emphasizes
that his team's references to the so-called "Brazil’s Atlantis"
are mostly symbolic.

"Obviously, we don't expect to find a lost city in the middle
of the Atlantic," Santos said, according to the Telegraph.
“But if it is the case that we find a continent in the middle
of the ocean, it will be a very big discovery that could have
various implications in relation to the extension of the con-
tinental shelf.”

JAMSTEC, which is currently conducting a variety of mis-
sions and experiments, has been exploring this region in
the Atlantic for some time using its state-of-the-art manned
mini-sub the Shinkai 6500, the Telegraph notes.

On its website, JAMSTEC states its mission is "to contribute
to the advancement of academic research in addition to the
improvement of marine science and technology by proceed-
ing the fundamental research and development on marine,
and the cooperative activities on the academic research
related to the Ocean for the benefit of the peace and
human welfare."

Finding Plato's actual lost city has been something of a holy
grail for many researchers and has spawned several un-
proven "breakthroughs."

In 2011, a team of researchers claimed to have found
Atlantis buried in mud off the tip of Spain. The ancient city
was allegedly flooded by a devastating tsunami, according
to PopSci. In 2009, a mysterious, underwater grid pattern
on Google Earth was also heralded by some as the lost city;
however, Google Earth quickly explained it was a glitch
created by sonar boat data collection, Time reported.

(Meredith Bennett-Smith / The Huffington Post, 7 May 2013
http://www.huffingtonpost.com/2013/05/07/brazilian-
atlantis-japanese-submersible-atlantic-

ocean n_3231437.html)

A member of the Geological Service of Brazil with the rock
dug out from the deep sea bed 1,500 km off the coast of
Rio de Janeiro
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Record breaking demolition of viaduct in China

A two-mile viaduct in the Chinese city of Wuhan has been
demolished, breaking a record for the longest reinforced
concrete bridge ever blown up in the country.

The viaduct, built in 1997, is to be replaced by a six-lane
viaduct, more than three miles long. Watch the video:

http://www.bbc.co.uk/news/world-asia-22586997

(Maxine Mawhinney / BBC News Asia, 19 May 2013)
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ENIOTAHOVEG - «AAXNHIOTEG» HETETPEYPAV TO
TOIHEVTO O€ HETAAAO
H «payeia» €yIvE NpAyHATIKOTNTA, AMNO EPEUVNTEG TOU
EBvikoU EpyaoTnpiou Argonne

O1 pecaiwvikoi aAxnuIoTEG Ba {nAsuav Toug oUYXPOVouG £ni-
OTNHOVEG, 0l OMoiol KATAPEPAV VA PETATPEWOUV TO UypO TOI-
MEVTO Ot uypd METAAAO. Me Tov TPOMO AUTO, TO TOIMEVTO
£YIVE NUIAYWYOC TOU NAEKTPIKOU PeUNATOG KAl avoiyel NAEov
0 dpoduog, METAEU AaAAwv, yia va XpnoigonoinBei ornv Kkara-
OKEUM NAEKTPOVIKWOYV GUOKEUWV KAl «TOIM» UMOAOYIOTWV.

H «payeia» &yive npaypatikdTnTa and €peuvnTeG Tou EBvI-
koU EpyaoTtnpiou Argonne Tou unoupyeiou Evépyeiag Twv
HMNA, og ouvepyacia Pe ouvadéA@oug Toug anod Tnv Ianwvia,
Tn Feppavia kar Tn ®ivhavdia. H oxeTikA dnpoaoisuon, Ye €ni-
KEPAANG Tov APEPIKAVO QUOIKO Kpig Mngvunop, &yive aTo
nepiodikd TnG EBvikAC Akadnuiag Eniotnuov Twv HMA
(PNAS).

'Onw¢ avépepe 0 MNEVHOpP, TO VEO UAIKO €Xel MOAAEG duvnTi-
KEC EPAPHUOYEC ONWG O NAEKTPIKEC AVTIOTACEIC UE HOPPR
AenToU @IAM, Ol OMnoieg xpnalgonoloUvTal o€ eninedeg 008OveG
UYPWV KPUOTAAAWV.

To véo UAIKO anoTeAsi €va €idog petaAAikoU yuaAioU, mou
€XEl KaAUTepn avTioTaon oTtn didaBpwaon ot oxéon HE €va
oUMBaATIKO PETAAAO, €ival AlyoTepo eUBpauaTo and To yuaAi,
peTadidel To NAekTpikd pelpa, epgavilel YeyaAUTEPEG evep-
YEIOKEG (MayvnTIKEG) anwAEleg kal dIaBETel KAAUTEPN pEeu-
oTOTNTA, Npayua nou Bonbdsl oTnv eneEepyaaia Tou.

'EwG Twpa, HOVO HETAAAG €iXE KATAOTEI EQIKTO va WETATPA-
nouv O€ AQUTH TNV UETABATIKA (pAcn ToUu HETAAAIKOU yuaAiou.
H peTaTtponn Tou TOINEVTOU O Uypd ayWyIho PETAAAO yive-
Tal ye Tn diadikaoia TnG «nayideuong nAekTpoviwv>, n onoia
oTo MEANOV NIBavwg Ba eMITPEWEl Kal O AAAG OTEPEA HOVW-
TIKG UAIKG va PETATPANouV O€ nUIaywyoug Tou peupaTtog. Oi
OXETIKOI NelpapaTiopoi 8a Eekivioouv ouvToua.
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(H KAOHMEPINH, 28 Maiou 2013, Mnyn: AME-MME,
http://portal.kathimerini.gr/4dcgi/ w_articles kathciv 1 2
8/05/2013 501077)

(C- 4R -0)

2TnVv 5n 0éon peTa&l 60 xwpmv n EAAGAda oTnv

kataragn Tng Naykoopiag Enernpidag Avraym-

VIOTIKOTNTAG Yia Thv Unap&n noAU kaAa sknai-
SEUHEVMV Kal ANOTEAECHATIK®V HNXAVIK®OV

KaTta Téooepic Béoeig oe oxeon pe To 2012 avéBRnke n EAAG-
da otnv karara&n Tng Maykoopiag Enernpidag AvraywviaTi-
KOTNTAg
(http://www.imd.org/uupload/imd.website/wcc/scoreboard.
pdf) nou €€€dwoe To International Insitute for Management
Development (IMD), €§€AiEn n onoia anodideTal kata kUpio
AOYO OTIG YETAPPUBUICEIC O O,TI a@opd Tn AsiToupyia Twv
ENIYXEIPNOEWV, TIG 6AYWYEG, KABWG kal Tn PBeATiwon Tng €I-
KOVag TNG Xwpag oTo eEWTEPIKO.

H EAAGda, napa Tn BeATiwon Tng B€ong Tng, e€akoAouBsi va
oupnepIAapBaveTal peTagl Twv oupaywv OTn OXETIKN KaTd-
Tagn, a@olU To 2013 Bpiokeral oTnv 54n B£on peta&l 60
Xwpwv, €vavTi Tng 58ng Beong €va xpovo npiv. Ki auto,
310TI napa TIG aAAayég otnv ayopd epyaciag Kai Tic npoond-
BelEg yia MEPIOPIOUO TNG YypapelokpaTiag, n xwpa pag Ppi-
OKETAlI OTNV TeAeuTaia B€on Tou kaTtd kepainv AEM, otnv
npoTteAeuTaia o€ O,TI aPopd TNV NPooeAKUCN EEvwV APECWV
enevdUoewv kal dUo BEoeic and To TEAOG WE KPITHPIO TO Mo-
000TO avepyiag TWV VEWV.

Eni Tng ouciag n aitia yia Tnv apyn avdkrnon Tng aviaywvi-
TIKOTNTAG oTtnv EAAGda, aAAd kal yia TIC MEYAAEG AMWAEIEG
nou ouvoAikd ugioTatal n Eupwlwvn oTov TopEa auTd eival
oUp@wva Pe To IMD n papuoyn OKANP®V HETPWV AITOTN-
Tag. «H oraoipoTnTa TNG Eupwlwvng kai n Suvapikn €ni-
otpo®n Twv HMA oTnv Kopu®n ThG naykoouiag Katatagng
avTaywvioTikoTnTag, Kabwg Kal Ta KaAd véa ano tTnv Ianw-
via, €xouv o0dnynosl otnv avaBioon Tng oculATNONG OXETIKA
Me Tn AITdTNTa. O1 J1apBpwTIKEG PeETApPUBUIoEIC €ival ava-
no@euUKTeG, OMWG n avdantuén napapével npolnobeon vyia
TNV avTaywvioTikoTnTd. EminAéov, n okAnpOTNTA TWV HE-
TpwV AITOTNTAG NOoAU ouxva avtaywviletal Tov Aad. & TeAl-
KA avaiuaon, ol XWpPeg XpeldleTal va diatnpouv TNV KOIVWVI-
KA ouvoxn Yia va dIavePouV TNV €unuepia», ENEorpave xa-
pakTnpioTikG X0eg o dieuBuvThg Tou KévTpou Maykoouiag
AvTaywvioTIKOTNTAg Tou IMD k. STeav MkapeAl kal npdobe-
oe: «OI Xpuooi KAVOVEG yia TNV avTaywvioTikoTnTa €ival a-
nAoi: va napayeig, va diagoponoicioal, va €EAYEIC, va €Nev-
dUeIg OTIG UNodouEG, va unoaTnpilelg TIG PIKPOWEDAieg €ni-
XEIPAOEIG, va @appoleic dnUooiovopIkn neiBapyia kal navw
an’ 6Aa va diaTnpeig TNV KOIVWVIKH GUVOXN». ZTIG ENIPEPOUG
KaTnyopieg deIKTwV, BACEl TWV OMOIWV MPOKUMTEI N YEVIKN
katata&n, n EAAGda, ocUpwva pe Tov ZUvdeouo Blounxa-
viov Bopeiou EAANGdOC (0.0. anoTeAei To ouvepydrn Tou IMD
otnv EAANGda yia Tn HEAETN avTaywvioTIKOTNTAG), OnuEiwoe
T0 2013 TIG akOAouBec emddOoEIC:

- 31OV TOpEa TG «OIKOVOUIKNAG ANOJOTIKOTATAC» UNOXWPNOE
otnv 59n 8¢on anod Tnv 58n To 2012. MpodkeiTal, paAiora,
yla Tn xelpdTepn BEON NOU KATEIXE NOTE N XWwpa OTOV JEIKTN
auTo ano To 1999.

- 3Tov TOoMEa TNG <«KuBepvnTIKNG AMOTEAECHATIKOTNTAGS
avéBnke atnv 56n 6£on and Tnv 58n 1o 2012.

- 2TOV TOHEA TNG «EniXeipnuaTikng ANOTEAECHATIKOTNTAG» N

0£on TNG BeATIWONKE KaTa evvea BEaelg, atnv 47n B€on ano
TnVv 56n 10 2012.
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- ZToV TOMEa TwV «YNodopwv» unoxwpnoe Katd pia B£on,
kaTaAapBavovTag yia 1o 2013 Tnv 35n B¢on anod Tnv 34n
08£on nou kaTeixe To 2012.

Auvata «xapTia» yia Tnv eAAnvikn oiKovopia €ival To
£EEIBIKEUHEVO Kal EUNEIPO EPYATIKO JUVAMIKO (N EAANG-
da kataraoostal otnv 6n B£on pe Baon autd To KPITAPIO), O
Toupiopog (oTtn 10n B€on), o €Eaywyég (otnv 19n B€on)
Kal n Unapgn NoAU KAaAd eKNAIBEUHEVWV KAl ANOTEAE-
OHATIK®OV PHNXavik®v (oTtnv 5n 6£on). =& 0,TI apopd Tnv
naykoéopia kararagn, otnv 1n 6¢on népacav oi HMNA, aen-
vovTag To Xovyk Kovyk otnv 3n 8¢on, anod npwTto NEpUo,
evw ortn OeUTepn Béon BpiokeTtal n EABeTia. To povadiko
KpaTtog TN Eupwlwvng nou cupnepiAapBaveral atnv npwTtn
dekada eival n Meppavia, evw xapnAd otnv kartdaragn, uno-
XWPWVTAG ApKETEC B€0eIC o axEon We To 2012, BpiokovTal
n ITaAia, n Ionavia kai n MopTtoyaAia. TéAog, anod TiG Aeyo-
peveg BRICS, podvo n Kiva kar n Pwoia au&noav tnv avra-
YWVIOTIKOTNTA Toug, pe To IMD va enionuaiver 0TI o1 ava-
OUOMEVEC oIkoVOouieg eEapTwvTal o peyalo Baduo and Tnv
naykoopia OIKOVOMIKN avakapyn, n onoia Opwg paiveral va
kabuoTepei.

(ARunTpa MavigpaBa / H KAOGHMEPINH - IEKEM TEE, 31
Maiou 2013)
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* Tohoku, Japan,
j Emhq:aktp:gd

Tsunami of 2011

Tohoku, Japan, Earthquake and
Tsunami of 2011
Survey of Coastal Structures

ASCE-COPRI-PARI Coastal
Structures Field Survey Team;
Edited by Lesley Ewing, Shigeo
Takahashi and Catherine M. Petroff

On March 11, 2011, a magnitude 9.0 earthquake rumbled
off the east coast of Japan, followed by a tsunami that gen-
erated waves more than 18 meters high. The earthquake
and tsunami caused devastation throughout the Tohoku
and Sendai regions of Japan, killing nearly 16,000 people
and causing damage estimated at more than US$126 bil-
lion.

For seven days in May 2011, an ASCE/COPRI Coastal Struc-
tures Team investigated the earthquake and tsunami ef-
fects specific to engineered coastal structures, coastal land-
forms, and coastal processes in northeast Japan. Joined by
colleagues from Japan’s Port and Airport Research Institute,
the survey team observed five categories of coastal protec-
tion structures: coastal dikes, tsunami seawalls, floodwater
gates, breakwaters, and vegetated greenbelts. This report
provides background to the field investigation, including an
event summary, the tectonic and geologic setting, and the
generation, propagation, and runup of the tsunami. It then
describes 11 mechanisms causing damage or failure and
includes photographs illustrating the effects each mecha-
nism. Finally, the report presents lessons learned regarding
what worked and what didn’t and how this knowledge can
be used to engineer against future natural disasters.

For coastal engineers, structural engineers, geotechnical
engineers, and disaster risk managers, the observations
and analysis in this report provide critical information for
engineering infrastructure that withstands major earth-
quake and tsunami events.

(ASCE, 2013)

L R

Proposed Procedures for the
Design of Pavements on
Selected Subgrade and Lime
Stabilised Subgrade Materials

The report reviews current Austra-
lian and selected international struc-
tural design methods for pavements on lime-stabilised sub-
grade layers. Research to investigate in-service strength
and modulus of lime-stabilised materials is also summaris-
ed. The report proposes design methods for inclusion in

the Austroads Guide to Pavement Technology Part 2:
Pavement Structural Design. It is anticipated that these
draft procedures will be used by practitioners and revised
as necessary for inclusion in the next edition of the Guide.

(Austroads Publications Online, Publication no: AP-R435-
13 Pages: 49,
https://www.onlinepublications.austroads.com.au/items/AP
-R435-13)

The Essential Guide to
Eurocodes Transition

The Essential Guide to
Eurocodes Transition

The essential guide to Eurocodes
transition — available free in twelve
downloadable parts.

http://shop.bsigroup.com/forms/bip-
2197?utm source=emap&utm medium=et mail&utm cam
paign=MS-LAU-ECPL-nce-0VOEXT-1206
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INTERNATIONAL TUNNELLING AND
UNDERGROUND SPACE ASSOCIATION
ita@news n°49
www.ita-aites.org/media/archives/ITA@News/ITA-

AITES Newsletter 49.pdf

Kukho@opnoe To TeUxog No. 49 - Maiog 2013 Twv
ita@news Tng International Tunnelling Association pe Ta na-
PAKATW NEPIEXOMEVA:

Message from In Mo LEE, ITA President

WTC 2013

Demlnar on Sprayed waterproofing membrane

ITA and Outer Space

UN Habitat

ITA Reports

ATC 2013 First Arabian Tunnelling Conference 2013 -

10th - 11th December 2013 Dubai (United Arab Emir-
ates)

o IRF World Meeting & Exhibition - 9th - 13th November
2013 Riyadh (Saudi Arabia)

(C- 4R -0)

vqm_..mmm

www.geoengineer.org

KukAo@opnoe To €0pTaaTikd Teuxog #100 Tou Newsletter
Tou Geoengineer.org (Mdiog 2013) pe MOAAEG XPrOIHEG
NANPO@OopIEC yia OAa Ta BEPATa TNG YEWTEXVIKNAG MNXAVIKAG.
YnevBupiletar 6T To Newsletter ekdideTal and Tov GuVAdEA-
PO Kal MENOG NG EEEEIM AnuATen ZEKKO
(secretariat@geoengineer.org).
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EKTEAEZTIKH ENITPONH EEEENM (2012 - 2015)

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

A’ AVTINpoedpog : Mavayiwtng BETTAZ, MoAITIkOG Mnxavikog, OMIAOZ TEXNIKQN MEAETQN A.E.
otmate@otenet.gr

B’ AvTinpoedpog : MixaAng NMAXAKHZ, MoAITIKOG Mnxavikog
mpax46@otenet.gr

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

Tapiag : MavwAng BOYZAPAS, MoAITIKOG MNXavikog

e.vouzaras@gmail.com

AvanAnpwThg Tapia: Mmpyog NTOYAHS, MoAmikdg Mnxavikog, EAAGOMHXANIKH A.E. FEQTEXNIKEE MEAETES A.E.
gdoulis@edafomichaniki.gr

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

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

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

AvanAnpwparika
MEAR : Xprotog ANATNQSTOMOYAOS, Ap. MoAITikog Mnxavikdg, Kadnyntng MoAuTexvikng ZxoAng AMO
anag@civil.auth.gr, canagnostopoulos778@gmail.com

>nupog KABOYNIAHZ, Ap. MoAITikog Mnxavikdg, EAA®OS SYMBOYAOI MHXANIKOI A.E.
scavounidis@edafos.gr

AnunTpng KOYMOYAOZ, Ap. MoAITikog Mnxavikdg, KASTQP E.M.E.
coumoulos@castorltd.gr

MixdAng MMAPAANHZ, MoAITikdg Mnxavikdg, EAA®OS SYMBOYAOI MHXANIKOI A.E.
mbardanis@edafos.gr, lab@edafos.gr

EEEEIM

Topéag FrEWTEXVIKAG TnA. 210.7723434

2XOAH MOAITIKQN MHXANIKQN Tor. 210.7723428

EONIKOY METZOBIOY NOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,
MoAuTtexveiounoAn Zwypagpou geotech@central.ntua.gr

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

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

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