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ABSTRACT

A large underground cavern, 21 m wide and 110 m long,
with 9 meters of cover, has been mined to house an under-
ground metro station for the Athens (Greece) Metro net-
work. The station has been designed and constructed within
one of the contracts for the extension of line 3 towards the
western suburbs of the city. The large underground opening
was mined sequentially following a ‘central drift procedure’
which proved to be a very efficient procedure in terms of
settlement control as well as in terms of construction time
and cost. The purpose of the present paper is to describe
the design and construction process as well as to present
the actual performance of the structure.

RESUME

Une large caverne souterraine, large de 21 metres et
longue de 110 métres, et de profondeur de 9 metres, a été
creusée pour accueillir une station du métro d’Athénes en
Gréce. Cette station a été congue et construite dans le
cadre d'un des contrats pour I'extension de la ligne 3 vers la
banlieue ouest d’Athénes. La caverne souterraine a été
creusée progressivement selon le procédé de la ‘galerie
centrale’ qui s’est montré étre un procédé tres efficace pour
limiter les tassements” ce procédé a été également efficace
sur le plan des délais et du budget prévu. Cette communi-
cation présente le plan et la construction ainsi que la per-
formance de cette méthode.

Keywords: Underground Cavern, Metro station, Ground set-
tlements.

1 Introduction

The “Egaleo” station is the last station of a construction
contract for the extension of line 3 of Athens (Greece) Me-
tro system towards the western suburbs of the city. For
functional reasons (track alignment) this station has been
designed with a central platform and an increased track to
track distance of 15.0 m. This requirement leads to the
construction of a very wide underground cavern with a net
excavation span of 21 meters. The large span and the small
overburden (9 to 12 meters) made the design and construc-
tion of the cavern particularly challenging.

The underground part of the station is located directly un-
derneath a main street of the suburb, which carries heavy
traffic required to remain uninterrupted by the construction
works. For that reason although a cut-and-cover method of
construction was feasible due to the low overburden, an
underground mining method was selected for the construc-
tion.
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Commercial and residential buildings situated in the vicinity
of the station are exposed to settlement damage risks in-
duced by the tunneling works. Strict limits to surface
ground settlements and angular distortions have been set
to control those risks.

A general layout of the station complex is presented in fig-
ure 1 and a cross section of the station cavern is presented
in figure 2.
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Figure 1. General layout of the station complex. Shaded
areas represent buildings.
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Figure 2. Cross section of the Egaleo station cavern

2 Local geology and geotechnical conditions
2.1 Local geology

The underground part of the station is located within the
Athens Schist formation, which covers most of the area of
the Athens basin and has been encountered during most of
the tunneling works for the previously constructed part of
the Athens Metro (Kavvadas et al. 1996, 1999). Athens
schist, according to Koukis & Sabatakakis (1999), is a se-
quence of upper cretaceous flysch-type meta-sediments,
which have undergone low grade metamorphism. The basic
units of the Athens Schist are meta-sandstones interbeded
with meta-siltstones, and in some localities black shales
and limestones. In places ophiolitic bodies are also found
within this formation. The Athens Schist formation has been
subjected to intense folding and thrusting during the Eo-
cene and subsequently subjected to extensive faulting and
fracturing. This tectonic procedure is responsible for the
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very complex geologic structure encountered during tunne-
ling works.

From the engineering point of view, the formation presents
frequent changes of lithological facies at sort distances (at
the scale of engineering structures) as well as an irregular
alteration and weathering pattern. Consequently, the char-
acter of the individual facies in terms of strength varies
from hard rock to stiff soil.

Figure 3. Polished slickensided surfaces of the meta-silt-
stone unit of the Athens Schist formation

2.2. Geotechnical assumptions and design parameters

In the vicinity of the station cavern, the Athens schist for-
mation is below a 3-4 meter thick layer of recent fill. The
quality of the rock mass was not possible to determine in
advance for the entire length of the station cavern, solely
on the basis of a small number of exploratory boreholes,
given the natural heterogeneity of the geologic formation
and its tendency to change abruptly in small distances due
to the presence of structural features of tectonic origin
(faults e.t.c.). For this reason three design ground profiles
were foreseen, namely a good (rock C), medium (rock D)
and poor (rock E) quality rock mass, covering the extremes
of the expected ground conditions. Since the tunneling pro-
cedure could not adjust during construction to the ground
conditions encountered at tunnel face, due to the staged
excavation of the cavern, the design had to be conservative
enough, to cope with the most adverse scenario. However
the more optimistic scenarios were also studied in order to
bracket the expected performance of the tunneling proce-
dure.

The GSI system (Hoek et al., 1998) was used as a tool to
characterize the rock mass during tunneling and the Hoek &
Brown failure criterion was used to derive strength and de-
formability parameters for each rock mass class on the ba-
sis of the procedure established by Hoek & Brown (1997).
The design values for the three rock mass classes were de-
rived by Kavvadas (2003) and are summarized in table 1.

Table 1. Rock mass classes and respective design parame-
ters

E c ®

| GSI  Mpg VY kPa o

Class C 2535 750  0.30 110 _ 35
Class D 20-25 500 030 90 31
Class E 1520 300 030 70 29
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3. Construction method and sequence
3.1. Design and construction issues

In variable and strongly heterogeneous poor quality rock
masses, like the Athens Schist, the division of the cavern
section to smaller headings is essential for the effective
control of face stability. Block falls and wedge sliding along
slikesides, joints, or weak zones, is a constant hazard dur-
ing tunneling in Athens schist. Ground movements are also
controlled better reducing the area of the advancing face,
since strains occurring ahead of the face contribute in many
cases significantly to the final surface settlements.

For very large sections (in our case the total face area of
the station cavern is 254 m?) the tunneling of the cavern
section in stages is necessary to reduce the quantities of
excavated material, reinforcement and shotcrete placing,
per round. Limiting excavation mucking and support time
allows earlier support and reduces face instability risks es-
pecially when the stand-up time is small.

In the first place it was decided to excavate and support
the cavern from top to bottom and its section was subdi-
vided in top heading, bench and invert. Moreover, the se-
quential excavation of the top heading was also deemed
necessary considering its large span and the low overbur-
den of the cavern. The procedure which was employed for
the excavation of the top heading, foresees the excavation
of a central drift with vertical side walls reinforced with
heavy steel beams (HEB sections). Consequently the side
drifts are mined, and the partition walls are retained acting
as columns and stiffeners of the crown vault. When all the
drifts are excavated, the partition walls or pillars are
gradually removed. During this critical stage a series of full
height “windows” are opened on the partition walls and a
final layer of steel mesh reinforced shotcrete is applied
along the entire length of the crown area. This continuous
layer of shotcrete reduces the risk of defective connections
of the shotcrete shell. In the final stage of the top heading
construction the remaining pillars are removed and a final
layer of mesh reinforced shotcrete is applied at the remain-
ing zones. The procedure (also presented in figure 4) is well
suited only for rock like formations where the tunnelling of
a central drift with vertical sidewalls is feasible. Large bend-
ing moments in the vertical sidewalls might develop in a
soft material making this method less attractive.

The excavation of a central drift, along the entire length of
the station, provides the opportunity to drain the surround-
ing rock mass and minimize the problems associated with
water inflow, as well as to pre-reinforce the surrounding
rock mass with fiberglass nails. It acts also as a pilot drift
permitting a reconnaissance of the geologic conditions
along the entire length of the underground structure and
gives an indication of the settlements that the tunneling
works might produce. Of course significant deviations from
predicted settlement values at this stage can lead to addi-
tional support measures and/or modifications of the tunnel-
ing and support method.

4. Numerical Analysis

The analysis of the tunneling procedure has been underta-
ken by means of two and three dimensional finite difference
models, using the code FLAC, and FLAC 3D. The Mohr-
Coulomb constitutive model was used for the rock material.
The placement of shotcrete in layers as well as its progres-
sive hardening was taken into account in the calculations
by changing the respective properties at each construction
stage. After a series of preliminary analyses the shotcrete
shell was decided to be 40 cm thick and reinforced with
lattice girders and steel wire mesh. A pattern of passive
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rock bolts was also incorporated in the design and consi-
dered in the analyses.

4.1. Two dimensional analyses

A basic set of two dimensional analyses for the three rock
mass classes (representing three distinct scenarios) was
performed. The calculated maximum surface settlements
were within acceptable limits reaching 11.0mm, 16.0 mm

However the fact that the removal of the pillars takes place
in a sequential manner and under controlled conditions (full
and easy access to construction equipment at this construc-
tion stage) it was considered as an advantage of the
method. In reality creep and relaxation of the shotcrete
shell and the surrounding rock mass allows some redistri-
bution of stresses before the removal of the pillars making
the effect less prominent.

Table 2. Mean and standard deviation of rock mass proper-
ties considered in the analyses.

and 30.0 mm for rock mass classes C, D and E respectively. E c ®
The angular distortions were also well controlled by the | MPa v kPa °
excavation procedure adopted. Interestingly enough, it was Mean value 500 0.30 90 31
observed that an abrupt jump to the evolution of the sur- Standard Deviation | +100 0 +10 +1

face settlements occurs when the partitioning walls (or pil-
lars) are removed. This action reduces strongly the stiffness
of the support system and leads directly to settlements.
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Figure 4. Top heading construction sequence of the station cavern. Notice the opening of ‘windows’ in the third construction

stage and the gradual removal of the pillars.

As mentioned in paragraph 2, one of the dominant charac-
teristics of Athens schist is the abrupt change of rock mass
quality due to lithological variations, structural features and
weathered zones. Localized weak zones may have a strong
effect on shotcrete shell distress and surface settlements.
In order to investigate their effect a second set of two di-
mensional finite difference analyses with randomly varied
rock mass properties was performed. In these models
strength and deformability properties were varied according
to a Gaussian (Normal) distribution. In order to produce
grid independent patterns consistent with the geologic
structure of the Athens schist, the properties were varied in

a part random part periodic fashion. A sub-horizontal pat-
tern an inclined pattern and a sub-vertical pattern, pre-
sented in figure 5, were chosen as representative of the
possible structural forms of the geologic formation. The
strength and deformability properties used in those analy-
ses are summarized in table 2 (mean values are those of
class D, GSI=20-25).

The results of the three different random patterns are pre-
sented in figures 5. Shear strains and plastic zone follows,
as expected, the weaker zones. The more vertical is the
pattern, the easiest it is for the plastic zones to reach the
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ground surface with a direct impact to surface settlements
and mainly to angular distortions. Settlement troughs and
angular distortions are compared in figure 6 where refer-
ence curves for class D and class E are also shown for com-
parison. The sub-vertical pattern, which is the worst case,
lead to settlements not higher than rock class E (worst an-
ticipated scenario), while angular distortions are increased
in comparison with those derived by the assumption of ho-
mogeneous strata.

4.2. Three dimensional analyses

A two dimensional analysis does not model explicitly the
response of the ground ahead of the advancing heading,
neither does it give any indication on ground yielding ahead
of the tunnel face. Two dimensional analyses neglect the
contribution of settlements due to face compliance and ac-
count for them indirectly through the first deconfinement
stages. A three dimensional model was set up and analyzed
with FLAC 3D, for the employed method of staged construc-
tion, in order to check the validity of the two dimensional
analyses on which the actual design has been based. The
finite difference mesh and snapshots of the construction
sequence considered are reproduced in figure 7.

The resulting surface settlements showed a remarkable
agreement with those derived by the two dimensional

analysis for the same ground strength and deformability
parameters. The evolution of the vertical displacements
calculated by the two and three dimensional analyses for
class E (the most adverse scenario) are compared in figure
8. Shotcrete shell axial forces and bending moments were
also in general agreement. The pattern of the vertical dis-
placements induced by tunneling and calculated by the
three dimensional analysis is presented in fig. 9.

Sub-horizontal pattern Inclined pattem Sub-vertical pattem

e ) (I

() ) CY

T— B L T T =

Figure 5. Variation of rock mass properties (upper row)
accumulated shear strains (middle row) and plasticity indi-
cators (lower row) for the three patterns examined.
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Figure 6. Vertical Displacements and Angular Distortions at the ground surface for the three variability patterns examined. Set-

tlement troughs for classes D and E are also shown for comparison
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with a reasonable selection of the deconfinement ratios for
essary to investigate the effect of soil yielding ahead of the

ground material and shotcrete shell stiffness. In such cases
advancing face.

does not play the dominant role in terms of surface settle-
ments and the induced displacements depend mainly on the

™
o
2]
=
il
X
il
S|
1
L
L
<
I
=
[
Ll
Ll
1]
Wl
W
=
™=
<
11
r4
<
[

attributed to the fact that for the given set of strength pa-

The good agreement of the two models (2D and 3D) can be
rameters (even in the worst case scenario),

Figure 7. Three dimensional model of the station cavern

each support stage,




Figure 9. Pattern of vertical displacements derived by a ;
three dimensional analysis. (Rock mass class C - GSI 25- Benching
35) Figure 10. Tunnelling the station cavern in stages.
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5. Construction and performance

The construction proceeded without significant problems
and surprises and it was found that the design was detailed
in such a way to avoid constructability problems. The pro-
gressive construction of the station cavern is presented in
the photographs of figure 11.

The adopted tunneling procedure, allowed high advance
rates and permitted the completion of the tunneling works
of the station ahead of schedule. The tunneling started from
the access chamber which was located at the middle of the
cavern (see also figure 1) and advanced subsequently to-
wards both ends of the cavern. The advance rates achieved
at each construction stage are presented in figure 11.

The encountered Athens Schist was composed by meta-
sandstone/meta-siltstone alternations, together with lenses
or irregular bodies of meta-sandstone (figure 12). Meta-
sandstone/meta-siltstone alternations exhibit a well devel-
oped, anastomosing foliation which often appears slicken-
sided. Foliation generally dips with low angles towards the
east, yet its direction varies strongly in short distances due
to extensive folding of the whole formation. Numerous
small to large scale, low angle shear zones and high angle
fault zones crosscut the whole formation. Fault gouge and
cataclastic zones of a few centimeters thick generally mark
the shear and fault zones.

The blocks of meta-sandstone exhibit poorly developed
foliation and are characterized as massive. Closely to mod-
erately spaced joints characterize the structure and defor-
mation of the meta-sandstone blocks. The GSI values
ranges from 25 to 35 for the meta-sandstone/meta-
siltstone alternations, whereas for the more competent
meta-sandstone blocks, the GSI values ranges from 30 to
45,

In terms of ground water conditions it was found that the
broader area of the project is characterized by low capacity
perched aquifers, developed almost entirely in the more
permeable meta-sandstone bodies, which were drained
soon after the tunneling of the central gallery. The water
was flowing through fractures (faults, shear zones, joints)
within the meta-sandstone bodies and groundwater condi-
tions within the tunnel were characterized as ‘dripping’ or
‘dump’ and rarely ‘wet’.

During excavation at the various stages, the tunnel face
was generally stable and no face buttress was needed. A
few small-scale over breaks (max 1m® of volume) were
recorded and were all structurally controlled.

The surface settlements were very effectively controlled by
the support measures foreseen by the design. Surface set-
tlement contours after the excavation of the top heading
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and after excavation of the complete section are presented
in figure 13.

During construction, the continuously monitored surface
settlements were compared with the predicted figures of
the numerical analyses (2D or 3D), in order to assess the
safety of the underground opening and of the buildings lo-
cated at ground surface.

In figure 14 the results of the three dimensional analysis for
the most relevant numerical model (rock class C), and for
four characteristic construction stages, are presented
(dashed lines) and are compared with the average settle-
ment troughs induced by the actual tunneling works. The
comparison shows that the numerical model provided rea-
sonable predictions for the final stages but less satisfactory
for the first ones. One possible explanation is that some
dewatering settlements that eventually took place during
the first excavation stages and which has not been consid-
ered explicitly by the numerical analysis, increased the ac-
tual settlements observed during the first construction
stages. Solid lines in figure 14 represent corrected settle-
ments where a Gaussian curve representing the dewatering
settlements has been added to the calculated curves.

6. Conclusions

The central drift method proved to be a very efficient me-
thod of a large cavern staged excavation in urban environ-
ment, where settlement control and reliability were of out-
most importance, while construction time and cost had also
to be optimized. It is recognized that the application of the
particular method is limited to rock-like formations and it
should be avoided if more plastic materials are present.
However it suited very well to the actual conditions of the
particular project leading to a very efficient construction.
Numerical analysis proved to be a valuable tool to verify the
procedure and to dimension the support system while dur-
ing construction provided a basis to assess the safety and
performance of the tunneling works.
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Top Heading

Figure 13 Settlement contours after excavation of the top
heading (upper figure) and after the excavation of the
complete section (lower figure).
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dewatering settlements calculated from the excess settle-
ments of the first construction stage.
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ABSTRACT

This paper comments on the EC-8 provisions for site effects
on seismic actions, from the point of view of non-linear, 1D
seismic wave propagation theory. For this purpose, a large
number of parametric analyses are performed using a set of
recently proposed multi-variable relations, which approx-
imately reproduce the results of 1D wave propagation anal-
ysis via the equivalent linear method. By comparing the
code provisions to the theoretical estimates, a number of
easy to implement and mostly quantitative potential modifi-
cations of EC-8 are identified that refer to the ground type
categorization and the horizontal elastic response spectra
specified by the code. These modifications do not alter the
basic line of thought of the code, but enhance the compati-
bility between its provisions and commonly performed nu-
merical analyses of seismic soil response.

RESUME

Cet article présente des remarques sur les provisions du
EC-8 pour les effets de site sur les actions sismiques, du
point de vue de la théorie de propagation non linéaire 1D
des ondes sismiques. Pour cette raison, on a exécuté un
grand nombre d’analyses paramétriques en utilisant un
groupe de relations multi-variables qui ont été récemment
proposées et qui reproduisent approximativement les résul-
tats d’analyses de propagation 1D des ondes sismiques
performées en utilisant la méthode linéaire équivalente.
Aprés la comparaison des provisions du code avec les esti-
mations théorétiques, on propose un nombre des modifica-
tions potentielles du code EC-8, faciles a établir et quantita-
tives en majorité, qui concernent la catégorisation des
types de sol et les spectres horizontales de réponse élas-
tique spécifiés par le code. Ces modifications ne changent
pas la philosophie du code, mais au contraire elles augmen-
tent la compatibilité entre ses provisions et les analyses
numériques de la réponse sismique du sol exécutées habi-
tuellement.

Keywords: earthquake, site effects, elastic response spec-
tra, EC-8

1. Introduction

The EC-8 divides soil sites into seven (7) “Ground Types”,
five (5) of which (i.e. A, B, C, D and E) have prescribed
seismic actions and the remaining two (S1 and S2) require
the execution of a special detailed study. The former five
(5) ground types are identified in terms of their stratigraph-
ic description, the approximate thickness H of recent soil
deposits and the average values of the SPT blow count Ngpr,
the undrained shear strength ¢, and the shear wave veloci-
ty Vs,30 in the top 30m of the ground. In practice, the iden-
tification of the ground type is mainly based on H and Vs 3o,
the latter being computed irrespective of whether the top
30m include the bedrock or not. Furthermore, each ground
type is assigned a different “Soil Factor” (S), that modifies
the “Design Ground Acceleration” (ag) relative to that of the
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basic (bedrock) ground type (A), and a different (norma-
lized) horizontal elastic response spectrum S¢(T), where T
denotes the structural period. Soil factors S and (norma-
lized) elastic response spectra (hereby denoted as “NERS”)
are defined separately for areas of high and low seismicity,
i.e. areas where the design earthquake has a (surface-
wave) magnitude M > 5.5 and M < 5.5 respectively. The
former set of S and NERS are denoted as Type 1 spectra in
EC-8, while the latter as Type 2.

The above description of local soil effects is broadly ap-
proximate, but quite rational, as it accounts directly or indi-
rectly for two basic factors which are known, from theory as
well as from field evidence, to control the seismic soil re-
sponse: the dynamic characteristics of the site (through H
and Vsz) and the seismic excitation characteristics
(through the earthquake magnitude M). There is no doubt
that, using the non-linear site period Ts, the predominant
excitation period T. and the peak seismic acceleration amax
and/or velocity vnax to define seismic actions would be a
much more rigorous approach. Nevertheless, at the present
state of geotechnical and seismological engineering prac-
tice, these parameters are not readily available to non-
expert users of the code and consequently their use would
have an overall negative effect.

For the foregoing reasons, it appears reasonable at the
moment to preserve the main line of thought of EC-8 and
to focus upon potential modifications which aim to improve
its quantitative agreement with well accepted theoretical
and field evidence. Hence, in the following, the EC-8 provi-
sions for site effects are examined from a theoretical point
of view. Namely, a large number of parametric analyses are
performed to answer the following questions:

(a) Do the EC-8 ground types cover adequately and uni-
quely all soil conditions which are often encountered in
practice?

(b) Are the EC-8 soil factors S and NERS consistent with
the corresponding ground types and seismicity levels?

2. Outline of methodology

The foregoing parametric analyses are performed with a set
of theory-based multi-variable relations proposed by
Bouckovalas & Papadimitriou (2003). These relations have
been shown to approximately reproduce the results of the
equivalent linear method (Shake 91, Idriss and Sun 1992),
i.e. provide a standard deviation of error up to £26%. The
use of these relations was preferred over actual numerical
analyses for purely practical purposes, since their use facili-
tated greatly the study of all basic problem parameters in
over 1000 cases of soil-bedrock-excitation combinations.
Furthermore note that these multi-variable relations have
already been used successfully in a GIS-aided seismic mi-
crozonation study, as a user-friendly accurate alternative of
the equivalent linear method (Papadimitriou et al 2004).

To answer questions (a) and (b) of the introduction, the EC-
8 code provisions had to be recast in terms of the parame-
ters entering the foregoing multi-variable relations. In par-
ticular, these multi-variable relations are based on the defi-
nition of the elastic soil period Ts, which in turn requires
the definition of the (elastic) shear wave velocity Vs profile
of the soil column down to a depth H where lies a uniform
bedrock with shear wave velocity V.

Hence, there was a need for interrelating this Vs profile to
the Vs 30 value of EC-8 and this was performed via Vsg, i.e.
the average shear wave velocity of the soil column, which is
related to Vs 3o as:
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where a is the power of depth z (in m) in the assumed in-
creasing Vs = Vs 30(z/30)? relation (e.g. a=0 leads to a uni-
form profile). The value of V, was varied from 800m/s up to
1200m/s in the analyses, keeping in mind that the underly-
ing bedrock is rarely an extremely stiff rock with V, >>
1200m/s.

Furthermore, the EC-8 provides different soil factors S and
normalized elastic response spectra NERS on the basis of
the (surface-wave) magnitude M of the design earthquake
(Type 1: M > 5.5 and Type 2: M < 5.5). Hence, a distinction
between strong and weak seismic motion is also made in
the parametric analyses. In the multi-variable relations, this
distinction is made in terms of the parameters quantifying
the design acceleration time history at the outcropping bed-
rock, namely: a) its peak value a’na, b) its predominant
period Te and c) the number of equivalent uniform cycles n
quantifying its duration. Thus, based on experience and
being conservative in our estimates, the following ranges of
values of Table 1 were adopted in the analyses.

Table 1: Quantification of weak (M < 5.5) and strong (M >
5.5) seismic motion

Parameter M < 5.5 M > 5.5
a°max (9) 0.1 -0.2 0.2 - 0.5
Te (S) 0.1 - 0.25 0.2 -0.4
n 3-6 4 -8

analyses were performed for hard bedrock (V, = 1200m/s)
conditions, but are not shown here for brevity. In addition,
Figure 2 shows the range (average * std. deviation) of
computed S values for each ground type, and compares it
to the EC-8 soil factors. In Figure 1, we have included the
H-Vs 30 range of EC-8 for the proposed ground types A to E.
In doing so the expression “several tens” used in the defini-
tion of ground types was interpreted as “depth larger than
30m”. Moreover, note that parametric analyses were not
performed for cases with H > 80m, since, in our opinion,
such deep profiles should require a special study.

In Figures 1a and 2a in particular, that pertain to areas with
M > 5.5 (Type 1), there are a number of noteworthy obser-
vations to be made, such as:

— The definition of ground types is not complete, as sites
with Vs30> 360 m/s and H = 5 - 30m , as well as sites
with Vs 30 < 360 m/s and H = 20 - 30m do not seem to
belong to any ground type.

— Computed soil factors for ground type A are much high-
er than the proposed reference value of S = 1.00.

— Except for ground type C, the EC-8 soil factors are not
in agreement with theoretical predictions. The most re-
markable difference is observed for ground type D
(deep and soft soil sites) where EC-8 proposes S =
1.35, as compared to computed values which range sys-
tematically between 0.95 and 1.10.

Similar observations are made in Figures 1b and 2b, which
evaluate the EC-8 proposed soil factors for low seismicity
areas (M < 5.5, Type 2), only that now differences are much
larger and concern almost all ground types.

800

In the sequel, parametric analyses were performed in order
to establish the variation of the soil factor S as a function of
H and Vs3, or equivalently of H and Vse. The variation is
studied separately for strong and weak seismic motion and
in terms of its average value over the whole range of a’max,
Te and n outlined in Table 1. This procedure enables com-
mentary on the rationality of the ground type definition of
the EC-8 and furthermore it allows for a separate estima-
tion of design values for the soil factor S for all ground
types and both earthquake magnitude ranges (Types 1 and
2).

Similarly, parametric analyses were performed in order to
establish the range of variation of the horizontal elastic
response spectrum S.(T) for the various ground types and
earthquake magnitudes ranges (Types 1 and 2). Having
studied separately the variation of the soil factor S, the
emphasis was put on the amplification ratios As,* of the
normalized (horizontal) elastic response spectra (NERS),
which are defined as

« _ NERS for Ground TypesA,B,C,D,E
s NERS for Ground Type A

The code provisioned values of As,* are estimated on the
basis of their definition in the EC-8 and are different for
Types 1 and 2. These values are then compared to the val-
ues of As,™ resulting as average (% standard deviation)
over the whole range of a’max, Te and n (outlined in Table 1)
for Types 1 and 2 respectively.

3. Site effects on design ground acceleration

Figure 1 shows contours of computed soil factors, in terms
of soil thickness (H) and average shear wave velocity
(Vs.30), indicatively for soft bedrock (V, = 800m/s). Similar
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Figure 1. Ground type categorization on the basis of EC-8,
as a function of H and Vs3, and contours of average soil
factor S variation from 1-D analyses with V, = 800m/s (in-
dicatively): a) Type 1 (M > 5.5), b) Type 2 (M < 5.5)
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Figure 2. Soil factors S per ground type on the basis of EC-8, as a function of H and Vs 3o, versus respective range of variation from
all 1-D analyses: a) Type 1 (M > 5.5), b) Type 2 (M < 5.5)

As a first step to improve the foregoing comparisons, the tion with S = 1.00 £ 0.05. Furthermore, the range of S fac-
Vs.30 (= average shear wave velocity for the top 30m of soil tors for the new ground type A2 is comparable to that of all
and/or bedrock) was replaced with Vs (= average shear pre-existing ground types, implying that it has not only filled
wave velocity over the thickness H) that is given on the ba- an existing gap in the ground type definition process, but it
sis of EQ.(1). The new comparisons are shown in Figures 3a also corresponds to a more or less uniform seismic ground
& 4a for M > 5.5 and Figures 3b & 4b for M < 5.5. Observe acceleration.
that soil factors S for ground type A range between 0.85 and
1.30, i.e. they have come closer to the reference value of S However, there is still significant difference between the EC-
= 1.00. 8 proposed and the theoretical S factors for other than Al
sites. Thus, as a third step, the S factors may be re-defined
As a second step, the ground types are re-defined as fol- as shown in the following Table 2.
lows:
Table 2: Theory-based soil factors S
— Ground type E was extended to sites with soil thickness Ground Soil Factor S
up to 30m. Type M>5.5 M<5.5 average
Al 1.00 1.00 1.00
— Ground type A was broken into two sub-groups (Al and A2 1.20 1.30 1.25
A2) with the following characteristics: B 1.30 1.30 1.30
C 1.15 1.15 1.15
— Ground Type Al: Vs> 360 m/s & H< 5m D 1.05 1.10 1.10
E 1.35 1.35 1.35
— Ground Type A2: Vs = 100 - 360m/s & H <5m,
or Vse >360 m/s & H =5 - 30m As expected, S factors for Type 2 spectra (M < 5.5) are
somewhat larger than those for Type 1. Yet, the difference
The new comparisons between theoretically predicted and between the two sets is small and thus, for simplicity, an
EC-8 proposed soil factors are summarized in Figures 5a & average set of seismicity independent S factors could be
6a for M > 5.5 and Figures 5b & 6b for M < 5.5. Observe that alternatively adopted.

ground type Al has now become a truly reference soil condi-
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Figure 3 Ground type categorization on the basis of EC-8, as a function of H and equivalent Vs, and contours of average soil
factor S variation from 1-D analyses with V, = 800m/s (indicatively): a) Type 1 (M > 5.5), b) Type 2 (M < 5.5)
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Figure 4 Soil factors S per ground type on the basis of EC-8, as a function of H and equivalent V.., versus respective range of
variation from all 1-D analyses: a) Type 1 (M > 5.5), b) Type 2 (M < 5.5)
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Figure 5. Proposed (modified EC-8) ground type categorization, as a function of H and equivalent Vs., and contours of average soil
factor S variation from 1-D analyses with V, = 800m/s (indicatively): a) Type 1 (M > 5.5), b) Type 2 (M < 5.5)
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Figure 6. Adjusted soil factors S per ground type of the proposed modified EC-8 as computed from all the 1-D analyses and com-
parison to the standing code provisions: a) Type 1 (M > 5.5), b) Type 2 (M < 5.5)

4. Site effects on normalized elastic response 5. Concluding Remarks
spectra

Based on the commentary and comparisons presented
Figures 7a & 7b summarize theoretical predictions and EC-8 above, the following remarks may be made regarding the
proposed NERS for high seismicity and low seismicity areas, compatibility of the EC-8 code provisions for ground type
respectively. The comparison is shown in terms of the nor- categorization and site effects with 1D seismic wave propa-
malized spectral amplification ratios As,* for the different gation theory:
ground types. Theoretical predictions are shown as a gray
band, defined by the mean curve and the + one standard — The basic line of thought of the studied provisions of the
deviation curves. EC-8 (e.g. quantitative ground type categorization, diffe-

rentiation of both S and NERS according to ground type)

Observe the difference in the shapes of the theoretically is in general agreement with 1D seismic wave propaga-
predicted and the EC-8 proposed curves, which is most tion theory.
probably attributed to the smoothing that is commonly ap-
plied to code spectra. Eliminating this difference to a satis- — The definition of ground types is not complete, as sites
factory degree would require drastic modification of the code with Vsz0> 360 m/s and H = 5 - 30m , as well as sites
spectra which, to our opinion, is not presently justified. with Vs 30 < 360 m/s and H = 20 - 30m do not seem to

belong to any ground type.
Hence, the attention of this paper was focused to improve

fitting of the EC-8 NERS to the theoretical predictions, while - The use of Vsg3o for a quantitative index of ground type
maintaining their current general form. This was accom- categorization is practical yet incompatible with 1D seis-
plished by keeping the reference NERS for ground type A mic wave propagation theory. Alternatively, the use of
unchanged and modifying appropriately the characteristic Vse, i.€. the Vg of the whole soil column irrespective of
structural periods Tz and T¢ for any of the remaining ground its thickness H, leads to more accurate ground type
types. The new T and T¢ values are summarized in Table 3, categorization.
while the corresponding spectral amplification curves are
drawn with bold line in Figures 7a & 7b. — The site factors S of the EC-8 are generally conservative,
with the possible exception of stiff soil sites (belonging to
Table 3: Modified structural periods Tg and T defining ground types A or B). Moreover, for some ground types
the design horizontal elastic response spectra the code-prescribed site factors S are over-conservative
(e.g. ground type D, and C or E only for areas with M <
Ground M > 5.5 (Type 1) M < 5.5 (Type 2) 5.5).
Type Te (S) Tc (s) Te (S) Tc(s)
Al & A2 0.40 0.25 - The normalized elastic response spectra (NERS) of the
B 0.50 0.30 EC-8 for areas with high seismicity (M > 5.5) are gener-
C 0.15 0.60 0.05 0.40 ally conservative, oppositely to what is observed for ar-
D 0.60 0.40 eas with low seismicity (M < 5.5). For the latter, the non-
E 0.50 0.30 conservatism of the NERS is counterbalanced for some

ground types by the aforementioned over-conservatism
of the site factors S in the EC-8.
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Based on the above, there is ground for a rationalization of fects with 1D seismic wave propagation theory”, Pro-

the EC-8 code provisions without altering its basic line of ceedings, ETC-12 Workshop, Athens, Jan 20-21 (found
thought. This paper provides ideas for potential modifica- online at: www.georgebouckovalas.com)
tions to specific elements of the code. A more thorough Idriss, I.M., and Sun, J.I. (1992) “Shake91: A computer
presentation of potential modifications to the studied EC-8 program for conducting equivalent linear seismic re-
code provisions may be found in Bouckovalas et al (2006). sponse analysis of horizontally layered soil deposits”, Us-
er's Guide, Center for Geotechnical Modeling, Civil Engi-
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Figure 7.Normalized spectral amplification ratios As,* per ground type from 1-D analyses and comparison to the standing and pro-
posed modified EC-8 for: a) Type 1 (M > 5.5), b) Type 2 (M < 5.5)

(avaTunwon ano Ta MpakTika Tou XIVth European Conference on Soil Mechanics and Geotechnical Engineering, 24 — 27 September
2007, Madrid, Spain, pp. 227-232)
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Overview of Golden Gate Bridge Seismic Retrofit
Updated January 2007
www.goldengatebridge.org/projects

It was a bone rattling, concrete crushing, nerve-racking 15
seconds. At 5:04 p.m. on Tuesday evening, October 17,
1989, the 7.1 magnitude Loma Prieta earthquake caused
68 deaths, at least 3,700 injuries and an estimated dollar
loss of $6 billion to $7 billion. The earthquake reminded the
world that the San Francisco Bay region remains vulner-
able. Although the Golden Gate Bridge suffered no observed
damage from the Loma Prieta quake, since the epicenter
was located some 60 miles to the south, the earthquake
became a catalyst for the extensive seismic retrofit pro-
gram that the historic structure is undergoing today.

Perhaps the most impressive statistic resulting from re-
search conducted since the Loma Prieta earthquake is the
conclusion by the U.S. Geological Survey (USGS) and other
scientific organizations that there is a 62% probability of at
least one magnitude 6.7 or greater quake capable of caus-
ing widespread damage, impacting the San Francisco Bay
region within the next 30 years.

The Golden Gate Bridge represents a vital transportation
link to the San Francisco Bay Area, serving more than 40
million vehicles a year. The Bridge is recognized by the
American Society of Civil Engineers as one of seven civil
engineering wonders of the United States. The Bridge is a
national treasure known and admired around the world.
Spanning 1.7 miles from abutment to abutment, the Golden
Gate Bridge consists of six main structures:

1.San Francisco (south) Approach Viaduct

2.San Francisco (south) Anchorage Housing and Pylons S1
and S2

3. Fort Point Arch

4.Main Suspension Bridge

5.Marin (north) Approach Viaduct

6.Marin (north) Anchorage Housing and Pylons N1 and N2

Immediately following the Loma Prieta quake, the Golden
Gate Bridge, Highway and Transportation District (District),
San Francisco, CA, the operator of the Golden Gate Bridge,
engaged a team of consultants to conduct a vulnerability
study. The conclusion of the study was that under a Richter
magnitude 7.0 or greater earthquake with an epicenter
near the Bridge, it would experience severe damage that
could close this important transportation link for an ex-
tended period of time. If a Richter magnitude 8.0 or greater
earthquake centered near the Bridge, there would be a
substantial risk of impending collapse of the San Francisco
and Marin Approach Viaducts and the Fort Point Arch, and
extensive damage to the remaining Bridge structures, in-
cluding the Main Suspension Bridge. It must be noted here,
that as of April 2006, the seismic retrofit of the Golden Gate
Bridge is far enough along that the Bridge no longer faces
the potential for collapse and until the entire retrofit is
completed, the risk of significant damage to the Main Sus-
pension Bridge remains.

After determining that retrofitting the Bridge would be more
cost-effective than replacing it, in 1992, the District hired
engineering consultants to develop seismic retrofit design
criteria. As part of this task, the site-specific design ground
motions associated with different magnitudes of earth-
quakes and expected performance levels were defined as
the basis for the Bridge retrofit design. The site-specific,
moderate earthquake was defined as one having a 10 per-
cent chance of being exceeded in a 50-year period or hav-
ing an acceleration of 0.46g. The site-specific, maximum
credible earthquake was defined as one having a return
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period of 1,000 years or having an acceleration of 0.65g,
which is equivalent to the 1906 San Francisco earthquake
of a magnitude 8.3 on the Richter scale.

Because of financial constraints, the District proceeded with
phasing the construction of the seismic retrofit in a manner
that reflected the degrees of structural vulnerabilities. In
1996, the three construction phases were established as
follows (see figure):

e Phase 1 would retrofit the Marin (north) Approach Via-
duct

e Phase 2 would retrofit the San Francisco (south) Ap-
proach Viaduct, San Francisco (south) Anchorage Hous-
ing, Fort Point Arch, and Pylons S1 and S2

e Phase 3 would Main Suspension Bridge and Marin (north)
Anchorage Housing

GOLDEN GATE BRIDGE SEISMIC RETROFIT PROJECT

SEISMIC RETROFIT MEASURES

Phase 1:  North Viaduct Retrafit Retrofit Completed December 2001

Phase 2:  South Viaduct, Fort Point Arch Retrofit Started Summer 2001, Scheduled for Completion 2006
Phase 3A:  North Anchorage Housing Retrofit Construction starts 2006, 3.5 years to Complete

Phase 38: Main Span and Tower Retrofit Construction starts 2008, 3.5 years to Complote

Upsanesd Misch 2005

Phase 1 - Completed in early 2002

On June 27, 1997, the Board of Directors of the District
awarded a contract for the first phase of seismic retrofit
construction. It also organized a construction administration
team made up of District staff and consultants.

The seismic retrofit measures applied to the Bridge struc-
tures consist of various methods of structural upgrades and
include both the strengthening of structural components
and the modification of structural response of the structures
so they can better respond to strong motions without dam-
age. The cost of Phase 1 totaled $71 million, which was
funded using Golden Gate Bridge tolls.

The major strengthening measures implemented on the
Marin (north) Approach Viaduct included the following:

1. Strengthening the existing foundations
2.Total replacement of the four supporting steel towers and
strengthening of Bent N11
3.Replacement and addition of top and bottom lateral brac-
ing and strengthening vertical truss members and truss
connections
4.The structural system has also been modified to minimize
effects of ground motions on the structure by the follow-
ing:
e Connecting five, simply-supported truss spans into a
continuous truss;
e Installing seismic expansion joints at the north and
south ends of the viaduct truss; and
e Installing isolator bearings atop the new steel support
towers at the Pylon N2 support and at Bent N11.

The scope of retrofit within the viaduct truss was signifi-
cantly reduced through the installation of lead-core-rubber
type isolator bearings. These bearings enable displace-
ments of the truss relative to its supports, thereby signifi-
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cantly reducing the transfer of seismic forces onto the
truss.

The maximum credible earthquake is predicted to create up
to 12-inch displacements of the truss. To prevent the truss
from crushing against the Marin (north) Abutment and Py-
lon N2, seismic expansion joints were constructed at these
locations by removing a section of the orthotropic steel
deck of the viaduct at Pylon N2 and removing and recon-
structing the Marin Abutment backwall. These joints enable
truss displacements of up to 15 inches, thereby preventing
damage that could jeopardize the integrity of the structure.

A primary challenge of Phase 1 was to construct the retrofit
measures under continuous traffic. The construction inspec-
tion team closely monitored the structure throughout the
complex process of installing temporary bracing, construct-
ing and loading temporary supports for replacement of the
towers, removing and replacing members, and strengthen-
ing members and connections.

The first work undertaken was to connect the viaduct spans
to create a continuous superstructure capable of distribut-
ing lateral forces to prescribed points while the structure
underwent tower replacements. Bent N11 near the Marin
(north) Abutment was substantially strengthened to substi-
tute for temporary loss of longitudinal stiffness at the re-
moved supporting towers. Before the individual towers
could be replaced, the retrofit sequence required that truss
members directly above each of the towers be replaced and
truss panel points be strengthened.

The contractor retrofitted the tower foundations in a two-
stage operation. The first stage was constructed with the
existing towers still in place, which allowed them to sched-
ule this work outside of the project critical path.

During the first stage, cast-in-drilled-hole (CIDH) piling and
pile caps were added around the perimeter of the original
foundation pedestals. The new concrete to existing concrete
interfaces were strengthened with post-tensioning of
monostrands, clamping the new footings to the pedestals of
the existing foundations. The existing grade beams be-
tween the foundation pedestals were also substantially
strengthened, and additional grade beams were con-
structed.

After the existing tower was removed, the second stage of
the foundation retrofit proceeded. First, the remaining up-
per portions of the existing pedestals were demolished.
Then, new upper pedestals were constructed and closure
pours placed to incorporate these elements into the entire
foundation system. The erection of a new tower followed.

The most visually dramatic Phase 1 work was the complete
removal and replacement of the four steel support towers
with footprints of 50 feet by 75 feet and heights of up to
150 feet. The contractor sequentially replaced the existing
towers with new ones that very closely imitate the appear-
ance of the original towers.

Jacking of the superstructure continuously under traffic was
an interesting aspect of the tower removal and replacement
operation. Once erection of the temporary supports was
completed on the sides of the original tower, a series of
synchronized jacks lifted the superstructure from the six
original tower bearings by loading the six temporary sup-
port bearings. The temporary supports and jack were lo-
cated 25 feet away from the adjoining original tower. At the
jacking points, the superstructure had to be lifted by up to
1% inches to provide for up to %-inch lift at the existing
bearings. This separation was sufficient for the contractor
to proceed with removal of the original bearings, which was
to be followed by demolition of the tower below.

The synchronous lift system used by the contractor was
controlled at an electronic central control panel that is ca-

pable of raising the individual jack rams in precise incre-
ments of 0.2 inch and of shutting down the individual jacks
once the superstructure was raised the prescribed height.

Viaduct support tower under- Temporary supports are in
place as the viaductsupport
tower is removed.

goes demolition.

Closer view of temporary
supports in place with viaduct
support tower removed.

New support tower under
construction.

New support tower under construction.
(Photos property of GGBHTD)

A total of six jacking points were used per tower; each
point consisting of a cluster of four 200-ton jacks. Each jack
cluster was tied to a single manifold such that all four jacks
received the same hydraulic and electronic signals from the
controller. This system included highly accurate (up to 0.04
inch) sensors, which were attached to the superstructure to
control its position. Aside from this means of displacement
monitoring, a licensed land surveyor was also deployed on
a nearby hillside to monitor structure location prior to, dur-
ing, and after the jacking operations so as to detect any
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unplanned access movement. Locking collars were placed
on the jacks as a means of providing redundancy in the
event of a hydraulic failure of the jacking system. Workers
monitored the existing tower bearings and reported on their
status via radio lift off.

The overall jacking operations typically required approxi-
mately a half hour, the majority of which was spent check-
ing and monitoring the status of the lift, with frequent in-
strument readings and status verifications.

Phase 2 - To Be Completed in 2007

On May 11, 2001, the Board of Directors of the District au-
thorized award of the Phase 2 construction contract. In
June 2001, the second construction phase began, and it is
the most complex part of the project in terms of design and
construction. Federal, state and regional funds totaling
$174 million were aggressively sought and authorized to
complete this phase. This phase, set to be completed in
2006, encompasses structural retrofit of many different
types of structures of the south approach: the south ap-
proach viaduct, south anchorage housing, Fort Point arch,
and south pylons. Retrofit measures developed for each of
these structures reflect their individual behavior under
seismic ground motions and their interaction at points of
interface while accommodating their already-in-place his-
toric configuration.

Without closing the Golden Gate Bridge to traffic, the steel
support towers and bottom lateral bracing of the south ap-
proach viaduct will be entirely replaced, and seismic isola-
tion bearings and joints will be installed at the roadway
level. The west wall of the south anchorage housing will be
replaced and massive internal shear walls constructed. Five
million pounds of external and internal steel plating will be
added to south pylon walls. The historic architectural ap-
pearance of the external surfaces of the pylons will remain
unchanged with the addition of a new external concrete
cover on top of the new plating.

The Fort Point arch will be retrofitted with new arch bear-
ings and energy dissipation devices, and isolation joints will
be installed. Steel members throughout the entire arch will
undergo extensive strengthening.

Not only were immense challenges presented in the design
and engineering of this phase of retrofit construction, but
the construction site itself presents very unique project
limitations. The construction site is located in a very com-
pact area bound on the west by the Pacific Ocean and on
the east by very steep slopes. Severe weather including
strong wind and high waves are nearly constant. Access
consists of two narrow roads that must be shared with
thousands of tourists visiting the Golden Gate Bridge and
the Historic Fort Point Site located directly below the Fort
Point arch structure of the Bridge. Construction on the arch
is limited to four days per week to allow limited visitation to
the Site. The small construction staging areas available
near the work site further restrict the logistics of the con-
struction operations.

Phase 3 - To Begin in 2007

The third and final phase of the Golden Gate Bridge Seismic
Retrofit Construction Project has been separated into two
sub phases as follows:

Phase 3A: Retrofit of the North Anchorage Housing and
Pylon N1

Phase 3A will be funded using a combination of federal
funds along with regional and state earmarks. It is antici-
pated that construction bids will go out for Phase 3A in
2007, with construction underway by the end of 2007. This
phase project will take approximately 3.5 years to com-
plete.

Phase 3B: Retrofit of the Main Suspension Span, Main Tow-
ers, South Tower Pier and Fender

Phase 3B will also be funded using a combination of federal
funds along with regional and state earmarks. Phase 3B will
begin in 2009 and also take approximately 3.5 years to
complete.

The seismic retrofit measures for these phases consist of
strengthening foundations, installation of micropiles and
rock bolts, construction of reinforced concrete shearwalls,
replacement of the housing roof/roadway deck with a pre-
cast concrete slab-on-steel stringer deck system involving
nighttime lane closures, and other structural modifications.
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Announcing the "Geotechnical Safety Network" (GEOSNet)
Hosted by Geoengineer.org website

Geoengineer.org is pleased to support the Geotechnical Safety Net-
work. We believe that this new activity may contribute to our pro-
fession and we are glad to support it with all our resources. Please
read the announcement below and consider becoming part of this
effort.

This network is an open collaborative platform that will hopefully
serve to sustain, energize, and regularize future events on geotech-
nical safety and risk. We would like to extend a warm welcome to
everyone who shares our mission (researchers, practitioners, educa-
tors, students) to join us as members or play a more active role as
task group coordinators.

You can join GEOSNet by visiting the website. Fill in the application
form and e-mail it to Dr. Marco Uzielli if you are interested to join
our network.

Message from the GEOSNet

"There is a need for geotechnical design codes and standards to
keep pace with the globalization pressure to harmonize across na-
tional boundaries, the regulatory pressure to harmonize with struc-
tural design, rising public expectations in health & environment, and
increasing complexities of big projects with their associated finan-
cial/insurance risks.

There are significant practical and research challenges. Examples
include the complexities of geotechnical variabilities, the role of
numerical methods in design, the roles of full-scale testing, observa-
tional approach, etc. versus design calculations in the overall assur-
ance of safety. These challenges are unique to geotechnical engi-
neering, particularly for large complicated projects.

There is a groundswell of related activities taking place in national
code committees and international professional societies, within and
outside geotechnical engineering.

A series of thematic symposiums/workshops related to limit state
design has been organized since the early nineties (the first session
on codes and standards was organized in 1989). These events were
organized by motivated groups of individuals for different purposes.
There is neither regularity nor continuity to these events.

The time is ripe to form a network to promote coordination between
related groups, to broaden participation beyond geotechnical engi-
neering, to garner support from stakeholders from the industry and
government agencies, and to support a more regular series of activi-
ties.

The Geotechnical Safety Network (GEOSNet) was formed during
Taipei2006 with Dr CT Chin and Prof KK Phoon as founding chair
and co-chair, respectively. The inaugural event for GEOSNet is the
First International Symposium on Geotechnical Safety and Risk,
which was chaired by Prof HW Huang and was successfully held in
Shanghai, China, between 18 and 19 Oct 2007".
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ANAZKOIMHzH
FEFTONOTQN
FEQTEXNIKOY
ENAIAGEPONTO2

TAKTIKH FENIKH ZYNEAEYZH EEEEO

H €TrAOI0 TAKTIKR YEVIKA OUVEAEUOn TnG €Taipeiag diEnxOn
Tnv Tpitn 11 AekepBpiou 2007 ornv AiBouca EkINA®OEWV
TNG =XO0AAG MoAITIKwV Mnxavik®v Tou EBvikoU MeTcoBiou
MoAuTexveiou).

Ztnv 2. ouppeTéoyov 20 PEAN TNG €Talpeiag, Ta onoia evé-
Kplvav Ta nenpaypéva Tng EkTeAeoTikng EniTponng Tng ne-
p10dou 16.06.2006 - 10.12.2007 kai ToV OIKOVOMIKO anoAo-
yIopo TG nepiodou 01.01.2006 — 31.12.2006. =Tn ouveXela
napaTifeTal n €kBeon TWV NENPAYHEVWV Kal andonacua Tou
OIKOVOMIKOU anoAoyigpou.

EKOEZH NEMPArMENQN (16.06.2006 + 11.12.2007)
EIZArQrH

‘Onwg eival yvwoTd n TeAeuTaia Mevikn ZuveAeuan EYIVE OTIG
16.06.2006. >T0 XpOVIKO 31G0TNUA NOU PHEGOAGBNOE EKTOTE,
€va PEYAAo PEPOG TOU XpOVOU Kal TnG dpacTnpioTnTag Tng
ExkTeAeaTIkAG ENITponng apiep®ONKE OTNV MPOETOINACia ToU
(akélou diekdiknang Tng diopyavwong 15° Maveupwnaikou
Suvedpiou Edagopnxavikng kar FewTexVvikAg Mnxavikng
otnv ABriva To ZenTeuPBpio Tou €Toug 2011. AuTOG nTAV
KUpiwg kal o AOyog nou n napouaa €TAala Mevikr ouvéAeuon
AauBavel xwpa We kanoia kabuaoTépnaon.

MapaAAnAa dpwg To diIAoTNUa auTod ATAV KAl apkeTd nAouaio
0€ yEyovOTa Kdl dpacTnpiOTNTEG NMOU EUMINTOUV OTOUG OKO-
noug Tng EnioTnuovikng pag Etaipeiag.

MeTa Tnv TeAeuTaia I. Z. n EKTEAEOTIKNA €nITponr ouvedpiace
14 @opsc.

NOMIMONOIHZH THZ TPOMOMNOIHZHZ TOY KATA-
ZTATIKOY

>1ig 16/02/2007 ekddBnke n anoégacn Tou MpwTOdIKEIOU
ABnvwv Pe Tnv onoia gykpibnke n Tpononoinon Tou Kata-
oTaTikoU TngG ETaipeiag, oUP@wva pe TIC ano@aceig Twv dUo
nponyolpevwy levikwv ZuveAeloswv kal oTig 30/03/2007
€YIVE N kaTaxwpnon oto BiBAio ZwpaTteinv Tou MNpwTodIKEi-
ou. Anod Tnv nuepopnvia autn ioxUel To Tpononoinuéevo Ka-
TaoTaTikd YnevOupileTal OTI Ol TPOMOMOINCEIG aPopoUV Ku-
piwC oTNV enwvuyia TnG ETaipeia nou Twpa £yive EAAHNIKH
EMIZTHMONIKH ETAIPEIA EAA®OMHXANIKHZ & TEQTE-
XNIKHZ MHXANIKHS, ®OTE va CUMPWVEI PE TRV €nwVUpia
TnG avTioToixng dieBvoug ETalpeiag, kalr oTtov Tpono dieka-
YWYNG TWV apXalpesi®V yia TNV avadelgn Twv HEA®V Tng
EKTEAEOTIKNG Kal TNG E&eAeykTikNG ENTponng pe Tov onoio
diveTal n duvartoTnTa TAXUDPONIKNAG anooTOARG WNPOJEATI-
ou. To Tpononoinuévo KataoTaTiko kai n Aiadikacia Wneo-
qopiag nou egykpiBnke and Tnv nponyoupevn Fevikn Suve-
Aeuon dnuooielBnkav oTo Navnyupiko Teuxog (ap. 8) Twv
«Néwv Tng EEEEMM» nou €kd06nKe Kal dIaveRnBnKe PE TV
€uKalpia Tou €0pTacpoU Twv 40 Xpovwv TnG EEEEMM.

AvTiypa@a Tou KartaoTaTikoU Kkal Tng Aladikaciag pnopouv
va {ntnBoulv ano6 Tn Mpappareia (ka . ABavaaiou, TNA. 210
7723434, e-mail: geotech@central.ntua.gr).

Me TNV €UYEVIKR Npoopopd kal enigélela Tng kag Eiprivng
Toapavdoupdkn, oulUyou Tou asiyvnoTtou kalnynth M. Ma-
nakupiakonouhou, n EEEEIM anéktnoe VEO KAAAITEXVIKO
AoyoTuno.
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And Tnv TeAeuTaia Mevikr ZUuVEAEUON HEXP! ONUEPA eveypa-
enoav otnv EEEEMM Ta katw61 péEAn (kaTtd oeipdv eyypa-
®NG):

AvaoTtaconoulog Imavvng Ap. MoAITIKOG MNXavikog
AoUAaAa - Rigby Xaidw  MoAITIkOG Mnxavikog
MapovikoAdakn Eipfvn MoAITIKOG MNXavikog
MNanadakog Mewpyiog MoAITIKOG MNXavikog

Zevakn BagiAikn Ap. MoAITikdg Mnxavikog
Iwavvidng KwvotavTivog  MoAITIkdg Mnxavikog

Mapivog BaaiAeiog Texvikog MewAoyog, MSc, DIC

Eniong evekpibn n eyypa®n Tov KATwOI:

MoAITIKOG Mnxavikog

Mpunapng ®aidwv MoAITIKOG MNXavikog

IakwpBidou Mapia MoAITIkOG Mnyavikog, MSc, DIC
ManaxapaAaunoug MFewpyiog MoAITIKOG Mnxavikog, MSc, DIC
ZiITapeviog Mavayintng MoAITIKOG MNxavikog

MouAivog M'epdoipog Ap. MOAITIKOG MNXavikog

BpeTTdG XprioTog Ap. MoAITikdg Mnxavikog
Kepapidag EuTUxiog MoAITIkog Mnxavikog, MSc, DIC
KolopndAng Anootolog  MoAimikdg Mnxavikog, MEng.

Iwavvidng Iwavvng

EKAHAQZH I IA TA 40 XPONIA THZ EEEEM'M

31ig 15 Maiou 2007 éAaBe xwpa ortnv aiBouca Tou EBEA
navnyupikn ekdnAwon yia Ta 40 xpovia anod Tnv idpuon Tng
EEEEO/EEEEIM, kaTtd Tnv onoia €mdoBnkav avapvnoTIKEG
nAakETeG oTa IdpuTikG MEAn, ortoug diateAéoavTeg Mpog-
dpoug TnG EkTeAEOTIKAG ENITPONNG Kal aTov €ni 26 ouvexn
£€tn lev. MpapuaTéa TNG.

STV ekdNAwon 3800nke JIAAEEN and Tov OUVADEAPO Kal
npwnv MNpdedpo HAia Zwtnpdnoulo pe Bepa: «Edagopnya-
vIKA — MapeABov, Mapov kalr MéEAAov» kal akoAoUBnoe Oe&i-
wan.

Eniong KukAOQOpNOe Mnavnyupiko TeUXoC Twv <«NEwv Tng
EEEEMM>» (ap. 8).

AIAAEZEIZ

14.09.2006 AIGAEEN Tou kabnyntr Robert Mair, Tou
MavenioTnuiou Tou Cambridge (enavaAnwn Tng “Rankine
Lecture”, 2006) pe Bgua: “Tunneling and Geotechnics -
New Horizons”.

11.12.2006 AIaAEEEIG NEwV AIBAKTOPWV TEMTEXVIKWOV
Mnxavik®v pe Bgpata Tng d1dakTopIkng Toug diatpiBAg (oe
ouvepyacia ye Tnv EEEEO Tou TEE).

e Mpodpopou Wapponouldou, Ap. MoA. Mnx. EMN, ue
Bépa: «Edapoduvapikr Mpogopoiwon oTn Zelopikn Ava-
Auon Babpwv kal akpoBadpwv Mrepupwv.

e 'EAevag KoUpouAou, Ap. MoA. Mnx. Cambridge Univ. pe
B¢pa: «Mpooopoiwon oTtov duyokevTpioT TnG Kivnong
Bapewv pn YdaTodiaAuTwv Yypwv Punavtmv».

19.12.2006 AIGAEEN Tng ouvadeApou Avtag ABava-
oonoUAou, MoA. Mnx. MSc, unoywneiag didaktopog Maven.
Berkeley pe B€pa: «Aigpelivnon TnG SUMNEPIPOPAG TWV ZU-
oTnUaTtwyv AvTinAnupupikng MpooTaciag Tng Néag OpAsavng
Kkata Tov Tupwva "KaTtpiva” Tng 29" AuyouoTou 2005» (o
ouvepyacia pe Tnv EEEE® Tou TEE).

18.06.2007 AIGAEEN Tou kabnynt Mounir Khalel
Berrah tng Ecole National Polytechnique Tng AAyepiag pe
B¢pa: «The Complete Stochastic Deamplification Approach:
An Efficient Tool to Describe the Spatial Variability of Earth-
quake Motion” (og guvepyaaoia pe To EMM).
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HMEPIAEZ - AIEONH ZYNEAPIA ZTHN EAAAAA

KaTd Tnv nepiodo nou e€etaletal, €hapav xwpa otnv EAAG-
da, ME gupeia Kal eVveEpyYO GUHPHETOXA TWV PHEA®V TnG EEEEMM,
ol akOAouBeg nuepideg kai diedvr ouvedpia:

11.01.2007 Huepida «lewTtexvikéc E@appoysg Mew-
ouvleTIKOV YAIkwv», oTnv ABnva, (ouvdiopyavwon EE-
EEO®/TEE kai EZTY).

01.02.2007 Huepida “Neésc EEsAiypeveg MeBodol Mn-
Xavikng AlavoiEng =npdayywv”, otnv Anva, (cuvdiopyavw-
on EEEE®/TEE, EEZYE kai MoAuTexVvIikoU ZUuAAOYOU).

20 + 22.06.2007 Aigbvég Zuvedpio pe Bepa “Advanced Cha-
racterization of Pavement and Soil Engineering Materials:,
oTtnv ABrva, (ouvdiopyavwon EMIM, Delft kai MNaven. Illinois,
uno Tnv aryida Twv ISAP, ISCP kal HESPER).

25 + 28.06.2007 4° AigBveég ZuvEDPIO TEWTEXVIKNG ZEIOUI-
KNG Mnxavikng (4™ Int. Conf. on Earthquake Geotechnical
Engineering), otn ©egooalovikn, (ouvdiopyavwon ano eni-
Tponn Twv TC4 Tng ISSMGE, To Epyactipio FEWTEXVIKAG TOU
ApioToTeAeiou MavenioTnuiou kai Tnv EEEEMM).

NENTOMEPEIC avaPopEG OTIG EKONAWOEIG QUTEC €XOUV MEePI-
AnN®Bsi oTa Teuxn Twv «NEwv TN EEEEMM» un’ apiBu. 7 kai
9.

14° NANEYPQMAIKO YNEAPIO XTH MAAPITH

To Zuvédplo npayuaTtonoindnke orn Madpitn oto didoTnua
24 + 27 ZentepPpiou, pe ouppeToxn 830 ouvedpwy, PETAEU
TwV onoiwv 16 peAn Tng EEEEMM kai Tpeic 'EAANvVEG ouva-
deA@oI gykaTeoTnuevol oTo eEwTepikd. O levikdg pappa-
Téag A. AvayvwaoTonouAog ATav PEAOG TnG AigBvoug Emiotn-
MoviknG EniTponng Tou Zuvedpiou kai o AvTinpoedpog X.
Toatoavipog ATav levikdg eionynTtig otnv Kupla Zuvedpia
4.

Ta peAn pag . MnoukoBaAiag kai K. MIMIAGKNG GUUMETEIXAV
oto workshop Tng emitponng ERTC12 ota nAaioia Tou Suve-
dpiou.

O ouvadeAgog I'. AvayvwaTtou, KabnynTtrig oTto MNavenioTrpio
TNG Zupixng ATav panelist otn Suvedpia ZulATnong 3.1.

Ta WéAN pag . Tkalétag kal . ABavaoonouAog nTav panel-
ist oTig Suvedpieg ZulnTnong 1.1 kar 4.3 avTioToixa, aAAd
dev unopeoav va napsupebolv oTo SUVEDPIO.

Ek pEpoug Tng EEEEMM uneBAnBnoav oto Suvedplo kal dn-
HooieuTnkav ota MpakTika, €€ (6) dpbpa peAwv TnG.

AENTOMEPEIEG YIa TO ZUVEDPIO UNAPXOUV OTO TeUXOG 10 Twv
«NEwv TNG EEEEMM».

AIEKAIKHZH KAI ANAAHWH THZ AIOPTANQZHZ TOY
15°“ MANEYPQIMAIKOY ZYNEAPIOY

H EkTeAeoTikn EmiTponn, akoAouBwvTag Tig 1oxUouoeg d1adi-
kaoieg Tng ISSMGE, ungBale oTic 17.04.2007 £yypa®o ai-
TnHa npog Tov Mev. Mpappatéa kal Tov AvTINpoedpo yia TV
Eupwnn, yia Tnv avaiAnwn tng diopyavwong Tou 15° Ma-
VEUPWNAikoU Zuvedpiou Edagopnxavikng kai FEWTEXVIKNG
MnxaviknG otnv ABriva 1o 2011, pe B£pa “Geotechnics of
Hard Soils — Weak Rocks”.

AKOAOUBWG NPOERN OTIG ANAPAITNTEG EVEPYEIEG YIA TNV NpPo-
€TOIHACIa TOU OXETIKOU (QakéAou diekdiknong, MPOKEIPEVOU
va JIEKSIKNOEl TNV WRPO TwV unoAoinwv Eupwnadikwv MNew-
TEXVIKOV Evaoewv peAwv Tng International Society for Soil
Mechanics & Geotechnical Engineering (ISSMGE), kata Tn
Fevikn Toug ZuvéAeuon ota nAaiola Tou 14°Y ECSMGE otn
Madpitn.
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H oUvTa&n Tou gpakéAou anaitei Tn ouvepyaoia pe €EeIBIKEU-
MEVo ypaeio diopyavwong diebvwv ouvedpiwv. la To oko-
no autd n E. E. enikoivdvnos Pe €va apiBud PeyAAwv Te-
TolwV ypageiwv, anod Ta onoia £dsi€av evdia@Eépov Kal uné-
BaAav npoopopeG Ta €ENC TEOOEPQA:

» TRIAENA TOURS & CONGRESS S.A.

» AC & C PROFESSIONAL CONGRESS ORGANIZER

» ZITA CONGRESS & TRAVEL

> TRAVEL DIRECTIONS, GR

Me a&loAdynon TnG €UNEIPIAg Kal TWV MPOCPOPWY TOUG N
gniAoyn neplopioTnke WETAEU Twv dUO MPWTWV Kal KaTomiv
TeAIkAG agloAdynong, oTnv onoia 6a avagpepBei oTn ouvexela
0 ouvadeA@og MNwpyog NTOUANG, eneAéyn To npwTo and Ta
npoavagepbevTa ypapeia.

Me Tn BonBeia Tou ypageiou autoU ouvTaxbnke o PAKEAOG
diekdiknong kal Taxudpounenke oTiC Eupwnaikeg MewTexVi-
k€G Evmoelg kal oToug a&iwpaTtouxoug TnG ISSMGE apkeTeg
MEPEC MpIv anod Tnv Fevikh SuvéAeuon Tng 25" SenteuBpiou
2007 otn Madpitn.

Ztn levikn Zuvéleuon napeotnaav o Mpdedpog, o A" AvTi-
npoedpoc kal o lev. Mpappatéag Tng EEEEMM kal tnv na-
pouaiaon Tng diekdiknong ékave o deUTEPOG €€ auTwV ouvd-
deA@og X. ToaToavigpog.

AvTinaAog Tng EEEEMM kai Tng ABrivag, ntav n British Geo-
technical Association (BGA) kai To EdipuBoupyo.

KaTtd Tnv wnoogopia n EEEEMM kepdice Tn dlopydvwon e
WnAQoug 22 évavTi 9 eni 31 YnPIoAvTwy.

'HOnN n E. E. BpiokeTal oTtn diadikacia cloTaong OpyavwTIKAG
EniTponng kar Emornuovikng Enimrponng, kabwg kar cuvayng
SUpBaAonG PE To ypageio diopydvwong, WOTE va MNPoXwpn-
OOUV 0l OpYAVWTIKEG d1adIKATiEG.

YMNOZTHPI=H ZYMMETOXHZ NEQN FEQTEXNIKQN
MHXANIKQN ZE AIEONEIZ EKAHAQZEIZ

Me dandaveg Tng EEEEMM éAaBav pépog orta Maveupwnaika
Suvedpia Néwv MewTexvikwv Mnxavikwv (YGEC) ol kaTtwéi
ouvadsAgol:

e I. Avdpéou : 17" YGEC, Zaykpepn KpoaTiag (20+22 Iou-
Aiou, 2006)

o A. Apandakou kai A. Apoudakng : 18™ YGEC, Avkova, Ita-
Aiag (17+20 Iouviou, 2007)

AIEONEIZ ZXEZEIZ
Fevikn ZuvéAeguon TG ISSMGE

H SuvéAeuon €yive oTo Brisbane Tng AuaTtpaAiac ota nAaiocia
Tou 10" Australia - New Zealand Conference on Geome-
chanics, 21 = 24 OkTwBpiou 2007.

H EEEEMM dev eknpoownnlnke, aAAa €EouciodoTnoe Tov
AvTinpogdpo yia Tnv Eupwnn (R. Frank) va dwoel ek HEPOUG
TNG BsTIKA WAQO yia Tn oloTtaon Tng Opoonovdiag AigBvav
Mew-Texvikwv Evwoewv (Federation of International Geo-
Engineering Societies — FIGS) o6nou ol Tpeig dIeBVEIG EVWOEIG
(ISSMGE, ISRM «kal IAEG) diaTnpoUv Tnv auTovouia Toug,
aAAa ouvepydalovTdl Os KOIVEG dpAOTEIC, ouVIOTOVTAC KoIVEG
Texvikég EmTponég (Joint Technical Committees) yia didago-
pa B<para.

SUppEeTOXN O TeXVIKEG EmiITponég TnG AieOvolg 'Evm-
ong

>TIG TexVIKEG EmTponég TG ISSMGE GUUMETEXOUV HEAN TNG
EEEMM wg akoAoubwg:

TC 3 Geotechnics of Pavements
A. Noiog (core member)
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TC 4 Earthquake Geotechnical Engineering & Associated
Problems
K. MmAdkng (core member)
. Nkalerag
. MnoukoBaAag
TC 5 Environmental Geotechnics
M. Mavralidou
A. KoUpouhAog
TC 17 Ground Improvement
A. MAatng
TC 18 Deep Foundations
A. Kopodpdpuog
TC 28 Underground construction in Soft Ground Conditions
M. BErtag
Z. Zxiva
TC 33 Geotechnics of Soil Erosion
M. ZakeAAapiou
TC 34 Prediction Methods in Large Strain Geomechanics
I. BapdouAdkng (core member)
ERTC 12 Implementation of Eurocode 8
K. MimAdkng
. NkaléTag
. MnoukoBaAag
M. Maxakng (yia Tn cupgBaTtdTnTa PE Tov EC-7)

O1 Koivég Texvikég Emtponég (JTCs) Tng FIGS, oTIC onoieg
€XOUV €Niong dNAWOEI OUPHETOXN MEAN HaG OEV €XOUV EveEP-
yonoin®si.

Ena@ég pe ASioparouxoug TnGg ISSMGE

Ynnp€av ocuvavtnoeig kal giAogevia (yeUpa) Tou Mpogdpou
NG ISSGME (P. Séco e Pinto) kai Tou AvTINpogdpou yia TNV
Eupwnn (R. Frank) 1600 otnv ABriva 6co kal otn Madpitn
oTa nAaiola Tng diekdiknong Tng dlopydavwong Tou 15%
ESMGE.

EKAOZEIZ

- ZuvexioTnke, pe enipélela Tou AvTinpogdpou X. Toatoa-
vipou, n €kdoan Tou evnUePWTIKOU deATiou «TA NEA THX
EEEErM». Méoa ortnv eferaloyevn nepiodo ekddOnkav
enTa (7) Teuxn (ap. 4 €wg 10) ek Twv onoiwv Ta duo (8
kal 9) og noAuTeAn €kdoon. To TeUXOG 9 £kdOOBNKE oTNV
ayyAikry kar J1avepnOnke OTIG EUPWNAIKEG YEWTEXVIKEG
EVWOEIG PE TO PAKeAo diekdiknong Tou 15° Maveupwnai-
KoU Zuvedpiou.

- SUYKEVTPWONKAV TA YpANTA KEIPEVA TWV MNPOOKEKANHEVWV
Kal €1I8IKOV OMIANIOV, KaBWe Kal TWV XAIPETIOU®Y Tou 5%
MaveAAnviou Zuvedpiou lewTeXVIKAG (Zaveln, 2006) pe
@povTida Tou Mpogdpou kal Tou cuvaderpou . NTouvia
Kal éneiTa and kanoia oToIXEIWON €KJOTIKN ene€epyacia
€oTaAnoav peow Tou TEE oTo Tunoypageio yia Tnv £€kdoon
Tou 4° Topou TwV MpakTikwv. 'OTav oAokAnpwOei n €k-
doan Ba KUKAOPOPNOEI avakoivwan.

IZTOZEAIAA

2Ta nAaiola Tng dilopydvwong Tou 15° MaveupwnaikoU ou-
vedpiou Ba dnuioupyndei pECwW Tou ypageiou diopydvwaong
10TOO€AIda Tou Zuvedpiou n onoia aTn cuvexela Ba napayei-
VEl WG 10TooeAiIda TNg EEEEMM.

MPOZEXEIZ EKAHAQZEIZ

Yndpxouv OXETIKEG avakolvwoelG ota «NEA THS EEEEMM»
TeUXo0G 10.

- Z71a T1eAn Iavouapiou 2008 npoPAeénerar va 606ei n 57 A-
envaikn FewTexvikn AIGAEEN. OpIANTAG Ba sival o OpoTI-
pog Kaényntng E.M.M. A.AvayvwoTtonoulog, lev. Mpappa-
Téac TNG EEEEMM. 3XeTIKA avakoivwon 8a KUKAOQPOPNOEl
ouvTopa.

- 31ic 07.04.2008 npoypappaTileral SIAAEEN Tou kadnynTn
A. Gens Tou MavenioTnuiou TnG BapkeAwvng (enavainyn
Tng Rankine Lecture 2007).

- 'Exouv apxiosl Adn ouvevvonosig ue To TEE yia Tn diopya-
vwaon Tou 6° TaveAAnviou Zuvedpiou eWTEXVIKNG Kal
rewnepiBallovTikig Mnxavikng To 2010. Yndapxel npodTta-
on va die€axBei oTnv Kunpo.

ABnva, 11.12.2007
MNa Tnv ExteAeoTikn Enirponn,
O Mpoedpog O lev. MNpappaTéag

Mix. Maxdkng  A. AvayvwoTOnouAog
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NMPOZEXEIZ>
FEQTEXNIKEz
EKAHAQZEIZ

Ma TIG NaAdIOTEPEG KATAXWPNOEIG NEPITTOTEPEG NANPOPOPI-
€G pnopouv va avalntnBouv orta nponyoUpeva TelXn Tou
«nepIodIKOU» Kdal OTIG NAPATIOEUEVEG I0TOOENIDEG.

“Thinkdeep - Amsterdam” International Symposium on
Underground Space Challenges in Urban Developments, 28
-30 January 2008, Amsterdam, Holland - www.thinkdeep.nl

GeoAmericas 2008 - The First Pan American Geosynthetics
Conference and Exhibition, 2 - 5 March 2008, Cancun, Mex-
ico - www.geoamericas.info

GeoCongress 08 - The Challenge of Sustainability in the
Geoenvironment, 9 - 12 March 2008, New Orleans, USA -
WWW.geocongress.org

International Conference on Geotechnical Engineering
ICGE'08, 28 - 30 March 2008, Tunis, Tunisia -
www.enit.rnu.tn/fr/manifestations/ICGEQ08/index.html

3rd International Conference on Site Characterization, 1 - 4
April 2008, Taipei, Taiwan.

6™ International Symposium “Geotechnical Aspects of Un-
derground Construction in Soft Ground - IS - Shanghai
2008”, 10 - 12 April 2008, Shangai, China - www.tc28-
shanghai.org

3 O

European Geosciences Union
General Assembly 2008

Vienna, Austria, 13 — 18 April 2008
meetings.copernicus.org/egu2008

The EGU General Assembly will bring together geoscientists
from all over Europe and the rest of the world into one
meeting covering all disciplines of the Earth, Planetary and
Space Sciences. Especially for young scientists the EGU
appeals to provide a forum to present their work and dis-
cuss their ideas with experts in all fields of geosciences. The
EGU is looking forward to cordially welcome you in Vienna!

O1 €ni HEPOUC EMITPONEG TAG OUVEAEUONG €ival:

ESSI - Earth and Space Science Informatics

ES - Educational Symposia

AS - Atmospheric Sciences

BG - Biogeosciences

CL - Climate: Past, Present & Future

CR - Cryospheric Sciences

ERE - Energy, Resources and the Environment

GMPV - Geochemistry, Mineralogy, Petrology & Volcanology
G - Geodesy

GD - Geodynamics

GM - Geomorphology

GI - Geosciences Instrumentation and Data Systems

HS - Hydrological Sciences

1G - Isotopes in Geosciences: Instrumentation and Ap-
plications

MPRG - Magnetism, Palaeomagnetism, Rock Physics &
Geomaterials

NH - Natural Hazards

NP - Nonlinear Processes in Geosciences
0s - Ocean Sciences

PS - Planetary and Solar System Sciences

SM - Seismology
SSS - Soil System Sciences

ST - Solar-Terrestrial Sciences
SSP - Stratigraphy, Sedimentology & Palaeontology
TS - Tectonics and Structural Geology

2Ta nAaiola Twv €pyaciwv Tng enitponng ERE 6a npayuaTo-
noinBolv ol ouvedpieg ERE10 «Natural stone resources for
historical monuments» kai ERE 11 «Aggregates - the most
widely used geological material» pe Ta akoAouBa avTiKeipe-
va:

ERE10 «Natural stone resources for historical monuments»

Monuments built of natural stone make important part of
cultural heritage. Unfortunately, our current knowledge of
historical stone resources is incomplete. Authentic types of
natural stone (or stone showing similar properties) must be
often supplied during reconstruction of historical monu-
ments.

This special session will focus on the following topics:

e Summary of recent knowledge on historical stone re-
sources

e Lithotheques and electronic databases of historical stone
resources

e Techniques used for the determination of natural stone
provenance

e Methods applicable for exploration of historical quarries

e Criteria for re-opening of historical quarries and possible
application of authentic stone resources during recon-
struction of historical monuments

e Assessment of non-authentic stone types for replacement
on historical monuments

Selected papers are planned to be published in a special
issue of an international journal.

Convenor: Assoc. Prof. Richard Prikryl

Charles University in Prague, Faculty of Science, Institute of
Geochemistry, Mineralogy and Mineral Resources, Albertov
6, 128 43 Prague 2, Czech Republic

Phone: +420-221951500

E-mail: prikryl@natur.cuni.cz

Co-convenor: Assoc. Prof. Akos Térok

Budapest University of Technology and Economics, Depart-
ment of Construction Materials and Engineering Geology,
Sztoczek u. 2, H-1521 Budapest, Hungary

Phone: +36-1-4632414

e-mail: torokakos@mail.bme.hu

More information about the conference can be found on
meetings.copernicus.org/equ2008/ and about the session
on:

WWWw.cosis.net/members/meetings/programme/view.php?m

id=49&p id=300&PHPSESSID=59ac5c47b3ef2c090caacld
183698a66>

ERE 11 «Aggregates - the most widely used geological ma-
terial»

Subtle balance between sustainable development and
needs of the society for the infrastructure means among
others a meaningful utilisation of natural resources. Infra-
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structure is in many aspects roads, railways and houses,
i.e. structures requiring huge amount on construction mate-
rials. Geomaterials - natural stone (dimension, aggregates)
- represent dominant raw material used in current building
sector. The annual world production of aggregates (crushed
stone, sand and gravels) exceeds 16 billion tons which
makes about 50 vol. % of all raw materials extracted from
the Earth by humans.

This meeting is focused on any geological aspect of aggre-
gates but namely on the on the following points:

e impact of aggregate quarrying on the environment

e correct use of aggregates (to meet specifications and
needs of market)

e non-conventional materials and waste use as the aggre-
gates

e testing of aggregates and quality demands (EU standards
and other testing methods)

e behaviour of aggregates in specific environments
o alkali-silica reactivity and its testing

¢ influence of petrographical parameters and genetic fac-
tors on mechanical properties of aggregates

Selected papers are planned to be published in a special
issue of an international journal.

Convenor: Assoc. Prof. Richard Prikryl

Charles University in Prague, Faculty of Science, Institute of
Geochemistry, Mineralogy and Mineral Resources, Albertov
6, 128 43 Prague 2, Czech Republic

Phone: +420-221951500

E-mail: prikryl@natur.cuni.cz

Co-convenors:

Assoc. Prof. Akos Torok

Budapest University of Technology and Economics, Depart-
ment of Construction Materials and Engineering Geology,
Sztoczek u. 2, H-1521 Budapest, Hungary

Phone: +36-1-4632414

E-mail: torokakos@mail.bme.hu

Prof. Karel Miskovsky

Luled University of Technology
Division of Geo Technology
SE-971 87 Luled, Sweden
Phone:+46 90 14 42 69
E-mail: Miskovsky@telia.com

More information about the conference can be found on:
http://meetings.copernicus.org/equ2008/ and about the
session on:
http://www.cosis.net/members/meetings/programme/

Fifth International Symposium on
SPRAYED CONCRETE
Lillehammer, Norway, 22 - 24 April 2008
www.sprayedconcrete.no/index.html

The Norwegian Concrete Society has been a leading partici-
pant regarding the use of wet-mix sprayed concrete for
many years. It is therefore with great pleasure that we an-
nounce the Fifth International Symposium on the MODERN
USE OF WET-MIX SPRAYED CONCRETE FOR UNDER-
GROUND SUPPORT. After holding the fourth symposium
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outside Norway, in Davos, Switzerland in 2002, the event is
again going to be held in Norway in the city of Lillehammer.

We sincerely hope that many of our international colleagues
will again take the opportunity to present papers, exchange
experiences and discuss the latest developments in wet-mix
sprayed concrete.

The main symposium themes will be design, construction
and durability of wet-mix sprayed concrete in underground
structures. In view of the latest incidences in Norway re-
garding failure in the rock support system in a highway
tunnel, the support philosophy has been heavily debated in
Norway. The results from the investigations, discussing the
main reasons of the failure, will be presented in papers at
the symposium.

Wet-mix sprayed concrete technology has been further de-
veloped to a much higher level since the first symposium in
1993, with the latest developments in chemical additives,
application equipment and fibers. It will continue to change,
and the fifth International Symposium in Lillehammer will
ensure that delegates are kept abreast of the new devel-
opments in the use of this material.

The city of Lillehammer is situated 200 km north of Oslo,
the capital of Norway. Lillehammer has approximately
25.000 inhabitants and is a modern city at the same time
receiving awards for its architecture and protected buildings
in the centre of the city. The city is internationally known as
the host of Olympic Winter Games in 1994.

We are looking forward to see you at the symposium in
Lillehammer in the spring of 2008.

The Symposium will focus on wet mix fibre reinforced
sprayed concrete for underground support. There will be
four main sessions consisting of invited and submitted pa-
pers, followed by discussions.

Support design

Geological conditions

Load capacity

Rock mass classification
Squeezing and swelling rock
Water leakage

Frost action

Fire performance

Rock burst and spalling
Design methods and criteria
Case histories

Durability

Environmental exposure
Early and long term capacity
Sprayed concrete mix design
Saline water

Alkali aggregate reaction
Frost

Deformations, loading
Critical parameters

Service Life prediction

Case histories of performance

Codes and specifications
Health and safety

Design of reinforcement
Concrete materials

Admixtures for sprayed concrete
Use of fibres, ductility

Quality Assurance

Nozzle man certification

Testing and documentation

Fire protection with sprayable system and sprayed con-
crete
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Construction

Spraying equipment

Use of fibres and admixtures
Spraying technique

Water and frost protection
Case histories

Secretary:

Mrs. Siri Engen

The Norwegian Society of Chartered Technical and Scientific
Professionals (Tekna)

P.0.Box 2312, Solli

N-0201 OSLO, NORWAY

Fax: +47 22 94 75 01

E-mail: info@sprayedconcrete.no
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International Young Scholar Symposium on Rock Mechanics
2008, 25 - 28 April 2008, Beijing, China -
www.isrm.net/eduacation

Geotechnical Earthquake Engineering and Soil Dynamics 1V,
18 - 22 May 2008, Sacramento, Ca., USA - www.geesd.org

International Geotechnical Conference “Development of Urban Areas
and Geotechnical Enfgineering”, 16 — 19 June 2008, Saint Peters-
burg, Russia - www.georec.spb.ru/eng/conf/080616

2" International Conference on Geotechnical Engineering
for Disaster Mitigation and Rehabilitation (GEDMAROS8), May
30 - June 2 2008, Nanjing, Chine - www.geohohai.com/
news/english/2008/1.shtml

First International Conference on Education and Training in
Geo-Engineering Sciences: Soil Mechanics and Geotechnical
Engineering, Engineering Geology, Rock Mechanics Con-
stantza, Romania, 2 - 4 June 2008 - www.ppm.ro/srgf

Development of Urban Areas and Geotechnical Engineering,
16 - 19 June 2008, Saint Petersburg, Russia - www.georec.
spb.ru/eng/conf/080616/

Geosynthetics Asia 2008, 17 - 20 June 2008, Shangai,
China - www.4acg-2008sh.com

Journées Nationales de Géotechnique et de Géologie de I'Ingénieur
— JNGG'08 : Insertion des Grands Ouvrages dans leur Environne-
ment, 18 — 20 June 2008, Nantes, France, www.ec-nantes.fr/
jngggo8

2nd International Conference on Debris Flow
Debris Flow Monitoring, Modelling,

Hazard Assessment, Mitigation Measures,
Case Studies, and Extreme Events, Erosion,
Slope Instability and Sediment Transport
18 - 20 June, 2008 - The New Forest, UK
www.wessex.ac.uk/conferences/2008/debris08/index.html

Debris and hyper-concentrated flows are among the most
frequent and destructive of all water relater processes.
They mainly affect mountain areas in a wide range of mor-
pho-climatic environments and in recent years have at-
tracted more and more attention from the scientific and
professional communities and concern from the public
awareness, due to the increasing frequency with which they
occur and the death toll they claim.

Higher population pressure on natural resources in hazard-
prone areas and development of activities that have the
potential to increase the magnitude of hazard call for im-
provements in the criteria used to identify debris flow risk
areas and to design suitable prevention and mitigation
measures.

The Conference will provide a forum for engineers, scien-
tists and managers from laboratories, industries, govern-
ments and academia to interchange knowledge and exper-
tise in the fields of erosion and slope instability, sediment
transport, debris flow and debris flood data acquisition,
debris flow phenomenology and laboratory tests, using the
most advanced, state-of-the-art methodologies in monitor-
ing, modelling, mechanics, hazard prediction and risk as-
sessment.

Topics of the conference:

- Debris flow modelling

- Debris flow phenomenology

- Debris flow mobilisation

- Debris flow disaster mitigation

- Case studies

- Debris flow rheology and laboratory tests
- Debris flow and landslide phenomena

- Debris and hyper-concentrated flows

- Structures and their effects on debris flow
- Problems and mechanics of solid-liquid flows
- Shape failure and landslides

Conference Secretariat:

Rachel Swinburn

Conference Manager / Debris Flow 2008
Wessex Institute of Technology

Ashurst Lodge, Ashurst

Southampton, SO40 7AA

Telephone: 44 (0) 238 029 3223

Fax: 44 (0) 238 029 2853

Email: rswinburn@wessex.ac.uk

O3 D

2" BGA International Conference on Foundations - ICOF
2008 “Founded on Research, Design and Practice, 24 - 27
June 2008, Dundee, Scotland, United Kingdom -
www.dundee.ac.uk/civileng/icof2008

San Francisco 2008

42nd U.S. Rock Mechanics Symposium and 2nd U.S. -
Canada Rock Mechanics Symposium, 29 June - 2 July
2008, San Francisco, CA, USA, www.armasymposium.org

10 International Symposium on Landslides and Engineered
Slopes, June 30 to July 4 2008, Xi‘an, China, www.landslide
.iwhr.com
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2008 Seismic Engineering International Conference | ve-11 J.g 7008
enmmemorating the “%nrﬁ""miﬂ:;"

i 1908 Messina and Reggio Calabria Earthquake aly

yE o
MERCEA'08 Ru ﬁ‘?ﬁ MF

www.mercea08.org

The 2008 Seismic Engineering International Conference
commemorating the 1908 Messina and Reggio Calabria
Earthquake (MERCEA'08) is organized by:

e The University of Reggio Calabria
e The University of Messina

e ENEA (Italian National Agency for New Technologies, En-
ergy and the Environment)

e C.I.Di.S (Centro Interuniversitario di Dinamica Strutturale
Teorica e Sperimentale)

® The University of Palermo
e The University of Catania

The Conference will provide a forum to discuss the state-of-
the-art, the best practices and the new research results in
the field of earthquake engineering and geotechnics.

The Conference addresses the following topics:

.The 1908 Messina and Reggio Calabria earthquake

. Site characterisation, microzonation and site effects

.Soil liquefaction and liquefaction countermeasures

.Slopes, embankments, dams and waste fills

Foundations, and soil-structure interaction

.Earth retaining structures and geosynthetics

.Codes and guidelines

. Structural engineering

Emerging technologies

10. Numerical methods

11. Passive protection devices and seismic isolation

12.Advanced technologies in construction and retrofit of
structures

13. Seismic risk

14. Stochastic methods

15. Structural safety and reliability

16. Structural dynamics

17.Urban planning and policies for seismic risk reduction

CONOUAWNKR

MERCEA'08 Secretariat

Domenico Gioffre, Maria Clorinda Mandaglio, Francesco
Nucera

Dipartimento di Meccanica e Materiali — Facolta di
Ingegneria - Feo di Vito -

89122 Reggio Calabria - Italy

tel: +39 0965 875221 - fax: +39 0965 875201

email: mercea08@unirc.it

MERCEA'08 Organizing Secretariat

Stefania Modica - SunMeetings snc
(www.sunmeetings.com)

Via XXVII Luglio,1/A - 98123 Messina - Italy
tel: +39 090 2929379 - fax: +39 090 6510803
e-mail: secretariat@mercea08.org

(C- 4R -0)

6™ International Conference on Case Histories in Geotechni-
cal Engineering and Symposium in Honor of Professor
James K. Mitchell, 11 - 16 August 2008, University of Mis-
souri — Rolla - www.6icchge2008.org

2" International Workshop on GEOTECHNICS OF SOFT
SOILS, 3 - 5 September 2008, University of Strathclyde,
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Glasgow, Scotland, www.iwgss.org

EuroGeo4 - 4™ European Geosynthetics Conference, 7 - 10
September 2008, Edinburgh, Scotland, United Kingdom -
WWWw.eurogeo4.org

3 O

Mitos Confenences

International Workshop on Geoenvironment & Geotechnics £ September 2000

milos.conferences.gr/?geoenv2008

The aim of this workshop is to provide a forum for the
world's leading scientific and technical communities, to in-
teract and address the main issues and the key challenges
of the mining and civil construction industry in the begin-
ning of the 21st century in order to reduce its environ-
mental and health impacts, life cycle assessment, risk
analysis, hazard detection and control, environmental and
health consequences and liability, waste management,
monitoring and projection techniques, geotechnical issues,
propabilistic modelling, geoenvironmental engineering, dam
and embankment design and case studies.

Topics

¢ Risk assessment in mining, metallurgical and waste dis-
posal sites

¢ Life cycle assessment

e Hazard detection and control

e Remediation of contaminated soils and min-
ing/metallurgical sites

e Mine quarry reclamation / revegetation

e Mine closure - post mining land use

Environmental geochemistry of ore deposits, tailings and

waste rocks

Solid waste management

Geotechnical aspects of mine waste

Dam and waste dumps design, construction and stability

Advanced modeling techniques in geotechnical and

geoenvironmental engineering

e Advanced monitoring techniques (remote sensing, deci-
sion support and alerting techniques)

e Engineering geology applications

e Mine waste management - New EC directives

Conference Secretariat:

Heliotopos Conferences

Address: 28, Ypsilantou str.,

GR-17236, Dafni-Athens, Greece

Phone: +30 210 9730697

Fax: +30 210 9767208

Workshop Secretariat E-mail: geoenv2008@heliotopos.net

O3 D

“Stress Wave”, 8 - 10 September 2008, Lisbon, Portugal,
www.stresswave2008.org

5% International Geotechnical Seminar “Deep Foundations
on Bored and Auger Piles”, September 8 +~ 10, 2008, Ghent,
Belgium - terzaghi.ugent.be
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1st International Conference on Transportation Geotechnics
- www.nottingham.ac.uk/ncg

11th Baltic Sea Geotechnical Conference “Geotechnics in
Maritime Engineering”, 15 - 18 September 2008, Gdansk,
Poland - www.11bc.pg.gda.pl

ITA - AITES World Tunnel Congress and 34" General As-
sembly of ITA - AITES, 19 + 25 September 2008, Agra,

India - www.cbip.org

The 12th International Conference of IACMAG - Interna-
tional Association for Computer Methods and Advances in
Geomechanics, 1 + 6 October 2008, Goa, India

AFTES - International Congress “Building underground for
the future”, 6 - 8 October 2008, Monaco -
www.aftes.asso.fr

NUCGE 2008 - International Conference on Numerical
Computation in Geotechnical Engineering, October, 27-29
2008, Skikda, Algeria - www.univ-skikda.dz/conference/
accueill.html

14th World Conference on Earthquake Engineering
(14WCEE), 12-17 October 2008, Beijing, China -
www.1l4wcee.org

ICSE-4 Fourth International Conference on Scour and Ero-
sion, Tokyo, 5 - 7 November, 2008 - icse-
4.kz.tsukuba.ac.jp

3° MaveAAnvio Zuvedpio AVTIOEIOWIKNAG MNxavikng kal Texvi-
KNG Zeiopohoyiag, 5 - 7 NoeguBpiou 2008, A6nva -
www.civil.ntua.gr/3-PCEEES

The First World Landslide Forum - Implementing the 2006
Tokyo Action Plan on the International Programme on Land-
slides (IPL) - Strengthening Research and Learning on
Earth System Risk Analysis and Sustainable Disaster Man-
agement within UN-ISDR as Regards “Landslides”, 18-21
November 2008, United Nations University, Tokyo, Japan -
www.iclhg.org

"Safe Tunnelling for the City and Environment" ITA-AITES
World Tunnel Congress 2009 and the 35" ITA-AITES Gen-
eral Assembly, Budapest Congress and Word Trade Center,
Budapest, Hungary, 23 - 28 May 2009 - www.wtc2009.0org

Géotechnique SYMPOSIUM IN PRINT 2009, May 2009, www. geo-
technigue-ice.com

IS-Tokyo 2009 “International Conference on Performance-
Based Design in Earthquake Geotechnical Engineering -
from case history to practice”, 15 - 17 June 2009, Tokyo,
Japan.

(C- 4R -0)

WCCE - ECCE - TCCE JOINT CONFERENCE

EARTHQUAKE & TSUNAMI

22 - 24 JUNE 2009
ISTANBUL - TURKEY
www.imo.org.tr/eqt2009
The World Council of Civil Engineers (WCCE), the European
Council of Civil Engineers (ECCE) and the Turkish Chamber

of Civil Engineers (TCCE) are jointly organising a confer-
ence on the civil engineering disaster mitigation activities
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concerning earthquake and tsunami to be held in istanbul,
Turkey on June 22-24, 2009.

All those interested in various aspects of the seismic risk
reduction problem are invited to participate in the above
mentioned WCCE-ECCE-TCCE Joint Conference. Papers re-
porting experimental or analytical research and those re-
flecting interesting practical applications will be most wel-
come.

OBJECTIVES

The major objective of the Joint Conference is to contribute
to the mitigation of life and material losses in earthquake
and tsunami through improved civil engineering practice.
The emphasis of the conference will be on the Millennium
Development Goals, through seismically safe schools, hos-
pitals, dwellings etc., or more generally, seismically safe
and sustainable built environment.

As the title implies, the scope of the conference is limited to
the civil engineering related disaster mitigation activities
concerning the problems of earthquake and tsunami.

CONFERENCE THEMES

e Lessons Learnt from Recent Earthquakes & Tsunamis

o Disaster Mitigation vis-a-vis the Millennium Development
Goals

e Seismic Design Considerations and Codes

e Seismic Risk Assessment and Retrofitting of Existing
Structures

e Earthquake & Tsunami Modelling

CONFERENCE SECRETERIAT

Ms. Derya Uz, Organising Secretary
Insaat Muhendisleri Odasi (TCCE),
Necatibey C. 57,

06440 Ankara, Turkey

Telephone : +90(312) 294 30 41
Fax : +90(312) 294 30 88

e-mail : duz@imo.org.tr

LOCAL ORGANISING COMMITTEE
Prof. Tugrul Tankut, Chair
Department of Civil Engineering,
Middle East Technical University ,
06531 Ankara, Turkey
Telephone : +90(312) 210 24 50
Fax : +90(312) 210 79 91
e-mail : ttankut@metu.edu.tr
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17™ International Conference on Soil Mechanics and Geo-
technical Engineering “Future of Academia & Practice of
Geotechnical Engineering”, 5 - 9 October 2009, Alexandria,
Egypt - www.2009icsmge-egypt.org

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

XVth European Conference on Soil Mechanics and Geotech-
nical Engineering, 13 - 19 September 2011, Athens,
Greece.
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Modern ‘Silk Road’

Eight countries in Central Asia have signed-up to a US$
18.7 billion strategy to develop transport infrastructure in
the region. Afghanistan, Azerbaijan, China, Kazakhstan,
Kyrgyz Republic, Mongolia, Tajikistan and Uzbekistan, sup-
ported by the Asian Development Bank (ADB) and other
lending institutions want to make the region a vital transit
route for trade between Europe and Asia - a modern-day
equivalent of the ancient Silk Road.

According to the ADB, although central Asia lies at the cen-
tre of the Eurasian continent, less than 1% of all trade be-
tween Europe and Asia currently goes through the region.
Inadequate transport infrastructure and cumbersome bor-
der processes have resulted in nearly all trade going by
sea.

The plan unveiled this month calls for US $18.7 billion to be
invested over the next decade in six new transport corri-
dors, mainly roads and rail links. About half of the funds are
likely to come from multilateral organisations like ADB,
while the rest will come from the countries themselves.

The plan also calls for the improvement of border crossings
to speed trade flows. Customs and immigration procedures
are currently bottlenecks for trade in the region.

“This is a large and ambitious strategy. It encompasses
dozens of projects and will require more than US$ 18 billion
in investments over the next decade,” said ADB President
Haruhiko Kuroda.

Silk Road

Historically, Central Asia was crossed by multiple routes
linking east and west, known as the Silk Road and dating
back more than 2000 years. It was an important economic
artery that stretched more than 10000 km from the Medi-
terranean to China's Yellow River Valley.

The proposed new transport corridors do not follow the ex-
act routes taken by the Silk Road and will not only be orien-
tated east-west, but also north-south, connecting the Cen-
tral Asian Republics, Russia and China with South Asia and
the Gulf.

"Creation of safe and reliable transport corridors, together
with measures on simplified trade relations, will provide an
opportunity to improve the general investment climate and
to increase the rate of economic development of the re-
gion,” said Tajik president Emomali Rakhmon.

(INTERNATIONAL CONSTRUCTION, November 6, 2007
Editor: Chris Sleight)

Olympic Stadium design unveiled

The design for the main stadium for the 2012 London
Olympic Games was unveiled today. Following the
games, the 80000 capacity venue will have 55000 seats
removed, converting it to a smaller permanent sports
facility.

The stadium will be built by the Team McAlpine consor-
tium, which is led by contractor Sir Robert McAlpine,
and includes HOK Sport, Buro Happold, HED and Savills
Hepher Dixon.

The Olympic Delivery Authority is the public body re-
sponsible for organising the 2012 games and is client
for the project. It is chaired by John Armitt, formerly of
Costain, who said, “London’s Olympic Stadium is de-
signed to be different. ‘Team Stadium’ have done a fan-
tastic job against a challenging brief - their innovative,
ground-breaking design will ensure that the Olympic
Stadium will not only be a fantastic arena for a summer
of sport in 2012 but also ensure a sustainable legacy for
the community who will live around it.

The central ‘bowl’ of the stadium will be sunk below
ground level to bring spectators close to the action. A
28 m span, cable-supported roof will cover two thirds of
the seated area, while a fabric curtain will wrap around
the structure providing additional protection and shelter.

Besides the novel use of 55000 demountable seats, fa-
cilities such as catering and merchandising will be
grouped into self-contained ‘pod’ structures, adding to
the spectator experience around the access level of the
Stadium.

(INTERNATIONAL CONSTRUCTION, November 6, 2007
Editor: Chris Sleight)

Burj Dubai reaches 601 m

Concreting elements at the Burj Dubai have this week
topped out at 601 m making the structure the tallest tower
in the world.

Contractors JV of Samsung-Besix-Arabtech have completed
the structure core inside the original timetable despite us-
ing an unusually high proportion of Doka wall-forming sys-
tems for the construction of a skyscraper.
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The honeycombed structural design, with many airframe-
like stiffening reinforcements, necessitated the forming of
430000 m2 of wall - twice as much as for the floor ele-

ments.

Samsung’s project director Kyung-Jun Kim, said, “As the in-
situ concrete core was being built ahead of the floor-slabs,
construction progress on the whole building was entirely
dependent on the self-climbing Doka formwork solution.”

The final height of the Burj Dubai is expected to reach
around 800 m when it is completed at the end of the year.

(INTERNATIONAL CONSTRUCTION, November 13, 2007
Editor: Becca Wilkins)

Catching up with gypsum

One form of common demolition waste is currently gen-
erally being under-recycled - plasterboard. In the UK,
the Waste & Resources Action programme (WRAP) is
spearheading efforts to encourage improved reclamation
of this gypsum-based interior wall paneling.

According to Dave Marsh, WRAP’s material recycling
project manager, there are two obvious main sources
for plasterboard waste - installation (off-cuts and dam-
aged boards) and removal during refurbishment or
demolition. Precise figures are hard to obtain, but Mr
Marsh told D&Ri that he estimates that 300,000 tons is
generated during the former operation, with another
600,000 tons coming from the latter.

With additional materials coming from other sources, it
is therefore reasonable to estimate that every year
close to 1 million tons of gypsum product waste is gen-
erated in the UK alone, although he was at pains to
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point out that there is a rather large possible margin of
error to these figures.

Interestingly, it is WRAP’s view that most if not all of
this material is readily recyclable to the point where the
resultant product can be used in a variety of applica-
tions, from incorporation into the plasterboard produc-
tion process, unfired clay block production, cement
manufacture and numerous others.

However, despite this, the vast majority of the UK's
plasterboard waste ends up dumped in landfills. Mr
Marsh estimates that there is currently around 500,000
tons of recycling capacity available on an annual basis in
the UK, but that throughput is only around 250,000
tons, i.e. a recycling rate of only 25% and a substantial
unused capacity. “There is a long way to go,” he said,
“lets put it that way.”

Given the UK demolition industry’s recent (and not so
recent) track record of relatively high recycling rates for
the more readily recyclable products, this figure has to
be a disappointment. So why is the rate so low?

Hurdles to overcome

There are three main barriers to the recycling of plas-
terboard waste. The first is cultural: “There is still a per-
ception that collecting plasterboard waste for recycling
is not feasible or is too costly - this is not true and
WRAP is currently conducting a lot of work to overcome
this barrier,” said Mr Marsh.

The message that the organisation is trying to get over
to the construction industry is that while disposal may
appear to be the cheap option, this is actually not the
case. What is often not taken into account is the costs
involved over and above the cost of hiring a waste con-
tainer - the value of the material being thrown away,
the labour required to handle it, the cost of landfill etc,
Overall, the true cost of disposal could be up to 10-15
times the hire cost of the waste container and the cost
is increasing, with the UK’s landfill tax now being
ramped up year on year. Currently it stands at £24
(US$50) per ton, rising to £32 (US$66) next year and
by 2011 it will be £48 (US$100).

The second barrier is related to on-site working. “Often,
those actually working the site are not engaged in high-
level policies of reducing waste to landfill, often as a
result of poor communication.” Frequently a site often
will have a waste segregation system in place but unless
site workers can see a good reason to follow the scheme
there is very little incentive for them to follow it, with
waste therefore ending up in the nearest container.

WRAP is therefore working on good practice guidance
for on-site works and encouraging companies to com-
municate this through to its site employees.

The third barrier is one of lack of infrastructure. Plaster-
board recycling is still at a relatively immature stage.
There are only a few recycling facilities for this material
type and as a result, frequently the material has to be
carried considerable distances from the site, imposing
greater costs and creating transport issues. WRAP has
initiated two capital competitions targeted assisting the
development of the required infrastructure. “Building up
the infrastructure will make the transport of plaster-
board waste more easy and more cost-effective,” said
Mr Marsh.
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Currently, there are two main routes for recycled mate-
rials - a take-back scheme operated by plasterboard
manufacturers with certain contractors (but this only
applies to new plasterboard waste from construction
projects) and a handful of independent recycling centres
around the country. WRAP’s capital scheme is aimed at
increasing the number of these independents, as well as
enhancing the capabilities of existing facilities.

Contamination concerns

Contamination is a big issue when it comes to recycling
plasterboard but not perhaps in the way readers might
think. In this instance, contamination is taken to mean
when the waste reaching the recycling centre contains
too much other debris, such as wood, metal, plastics
etc, In this event, it is possible the recycling centre
might reject the whole load and return it to the site
whence it came, or sort it themselves and pass the cost
of doing so on to the sender, or even possibly dispose of
the waste to landfill with the initial consignee again
bearing the cost.

Waste plasterboard from demolition activities has in the
past been perceived as being more likely to be contami-
nated with other materials as above, and this perhaps
one reason why a greater percentage of waste material
from this source is not being currently recycled by
demolition contractors. Plasterboard recyclers have ini-
tially been targeting the waste from new construction,
since it is generally perceived as being cleaner and freer
from contamination by other materials.

However, contamination issues can be relatively easily
be addressed by following a good material segregation
regime on site, even where waste from demolition op-
erations is concerned. As Mr Marsh says: “If you have a
plasterboard waste container that is a third full of metal
studding, then the odds are there is also a scrap metal
stockpile/container on site, and you are loosing the po-
tential scrap value of that metal studding. Good site
practices would see the metal studding being place in
the appropriate place, rather than with the plaster-
board.”

Another obvious point is to keep the waste plasterboard
dry - plasterboard is very good at taking up any avail-
able moisture, so any container should be well covered
to prevent the ingress of moisture. “In one study, we
discovered that a plasterboard waste container left un-
covered overnight gained 10% in weight and that in-
crease in weight instantly goes on the disposal coast,”
said Mr Marsh.

The actual process to produce a quality end product has
to be carried out in quite a controlled way, using equip-
ment that is similar to standard crushers, tuned and set
up to match the requirements of plasterboard. Accord-
ing to Mr Marsh: “It could be feasible to do it on site,
but at the moment the route we would encourage peo-
ple to follow would be to undertake recycling in a pur-
pose designed facility. There are shredders being mar-
keted to process plasterboard on site but the problem I
see is that the material they produce is in a form that is
not readily reusable on site.”

Some of the work that WRAP is currently engaged in is
looking at the use of recycled gypsum products in this
way, for construction road bases and other similar ap-
plications but this is using gypsum produced in a dedi-
cated facility and the reuse of material processed on site
has yet to be addressed.
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Chipping away

From the early days of WRAP’s plasterboard process, it
had always been aware of the fact that when plaster-
board is removed during demolition or refurbishment,
the pieces were invariably quite large and when these
are placed in a waste container, a large number of voids
result. This is not the most efficient way of handling
waste, since the result is a lot of volume but not a lot of
weight, which in turn means greater transport being
required for a given weight of waste.

“This was an area we felt we ought to address,” said Mr
Marsh. “Taylor Woodrow undertook a trial on our behalf
and identified a plasterboard chipper that was under
development that cut waste plasterboard into small
pieces, rather than a shredding process." The result is
that more material could be placed into waste contain-
ers. The trials conducted by Taylor Woodrow demon-
strated that using such a chipper could deliver consider-
able savings on site, in terms of labour costs and also
carbon savings.

WRAP has now published a report on the project. For
further information on this, and other WRAP initiatives,
visit www.wrap.org.uk

(DEMOLITION AND RECYCLING INTERNATIONAL, Novem-
ber 21, 2007, Editor: Lindsay Gale)
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ICE design and practice
guides: Contaminated land -
investigation, assessment

__Contaminated land
mestganon, assessmell  and remediation

2nd edition
J. Strange and N. Langdon

The first edition of this ICE design and practice
guide became one of the most popular ICE publica-
tions after it was published in 1994. Since the first edition,
there has been a multitude of legislation on the environ-
ment and the adoption of many of the principles of the
European Landfill Directive. This has meant specialists,
regulators and engineers are grappling with interpretation
of guidance frameworks, new levels of testing accuracy and
increased public perception of environmental damage. This
new edition provides an up-to-date overview of the main
principles and important aspects of a complex subject.

The first part of the guide sets the use of the investigation
methods within a risk management context and highlights
those aspects where different techniques or a different em-
phasis is needed to ensure that contamination is adequately
addressed. The guide describes risk assessment as a means
of evaluating the significance of any contamination identi-
fied, and looks at the development of the Conceptual Site
Model as part of the assessment process.

The second part of the guide outlines the methods for set-
ting targets for remediation, and explains the overall selec-
tion process needed to determine the most appropriate
remediation strategy. Alongside the traditional civil engi-
neering techniques used for remediation in the last twelve
years, this guide lays out the new innovative solutions to
achieving cost effective and technically sufficient investiga-
tion, assessment and remediation today

(Thomas Telford / ICE, November 2007)

BodendynamikGrundlagen,
Kennziffern, Probleme und
Losungsansdtze

Studer, Jost A., Laue, Jan,
Koller, Martin

Die Bedeutung der Bodendyna-
mik hat in den letzten Jahren er-

heblich zugenommen. Erhdhte Sicherheits- und Komfort-
anspriiche erfordern bei der Bemessung von Bauten und
Anlagen die Berlicksichtigung dynamischer Lasten aus Erd-
beben, Wind oder industriellen Aktivitaten. Dies verlangt
moderne und praxisgerechte Berechnungsverfahren zur
Ermittlung des Deformations- und Festigkeitsverhaltens von
Fundationen und Erdbauwerken.

Die neu bearbeitete dritte Auflage des Buches stellt die we-
sentlichen physikalischen Grundlagen dar, zeigt, wie die
grundlegenden Kennziffern ermittelt werden und gibt deren
praktisch wichtige Wertebereiche an. Ldsungsansatze fir
die wichtigsten Problemstellungen in der Praxis werden
aufgezeigt. Zum besseren Verstdndnis sind die mathemati-
schen Berechnungen so einfach wie mdglich gehalten.

(Springer, 2008)
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