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haviour of a deep excavation project with restraint
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- Master of Advanced Studies (MAS) on Tunnelling
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- International Young Scholars’ Symposium on Rock
Mechanics 2008
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- Workshop on Planning of Construction of Tunnels
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Projects Switzerland 2008
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Ralph B. Peck (1912 - 2008)

Ralph B. Peck, Professor Emeritus of Foundation Engineering
at the University of lllinois at Urbana-Champaign died of con-
gestive heart failure on February 18, 2008, at his home in Al-
buquerque, New Mexico. He was born in Winnipeg, Canada, to
his American parents, Orwin K and Ethel Huyck Peck on June
23, 1912.

Ralph Peck earned a Civil Engineering Degree in 1934 and
Doctor of Civil Engineering Degree in 1937, both from Rensse-
laer Polytechnic Institute in Troy, New York. In 1938-39 he
attended the Soil Mechanics course at Harvard University and
was a laboratory assistant to Arthur Casagrande. From1939
to 1942 Peck was an assistant subway engineer for the City of
Chicago, representing Karl Terzaghi who was a consultant on
the Chicago Subway Project. He joined the University of Illi-
nois in 1942, and was a Professor of Foundation Engineering
from 1948 to 1974. Since 1974, Professor Peck was a Profes-
sor Emeritus at the University of lllinois, and a consultant in
geotechnical engineering.

In 1948, together with Karl Terzaghi, Ralph Peck co-authored
the most influential text book in geotechnical engineering, Soil
Mechanics in Engineering Practice. In 1953 with Walt Hanson
and Tom Thornburn, Ralph Peck co-authored the widely used
text book Foundation Engineering.

In 1942, Dr. Peck joined the Civil Engineering Department of
the University of lllinois, where he remained as a teacher and
mentor until his retirement as Professor Emeritus in 1974.
After moving to Albuquerque, Dr. Peck continued his active
consulting practice which included jobs in forty-four states in
the USA and twenty-eight countries on five continents. His
more than one thousand consulting projects include: the rapid
transit systems in Chicago, San Francisco, and Washington;
the Alaskan Pipeline System; the James Bay Project in Que-
bec; and the Dead Sea dikes. He authored over 250 technical
publications, and served as the President of the International
Society of Soil Mechanics and Foundation Engineering from
1969 to 1973. In 1974, he was awarded the National Medal of
Science by President Ford. A few of his many honors include
the Norman Medal, The Wellington Prize, and the Outstanding
Lifetime Achievement Award in Education from the American
Society of Engineers. His last project was the Rion-Antirion
Bridge in Greece. It received the ASCE’s OPAL Outstanding
Civil Engineering Award for 2005, and is the only project out-
side the United States to be so honored.

Ralph Peck married Marjorie E. Truby on June 14, 1937. He is
survived by his daughter and son-in-law, Nancy Peck (Allen)
Young, and son and daughter-in-law, James (Laurie) Peck, and
grandchildren, Michael Young and Maia Peck.

(ano6 Tnv 10To0gAida www.geoengineer.org)
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APOPA

Ta akoAouBa duUo ApBpa anoTeAoUV OUMHETOXEG HEAMV TNG
EEEEMM oTo npoogato XIV™" European Conference on Soil Me-
chanics and Geotechnical Engineering nou 81egnx6n otnv Ma-
dpitn (24 — 27 ZentepBpiou — BAEMNe nponyoupeva Teuxn NE-
QN).

Analysis of the behaviour of a deep excavation project
with restraint bored piles

Analyse du comportement d’une excavation profonde affronté
par pieux de souténement

A. Arapakou & V. Papadopoulos
School of Civil Engineering
National Technical University of Athens, Greece

ABSTRACT

In the present study, the stability of deep excavated slopes of
a Cut & Cover project has been examined. Due to the fact that
part of the construction have run very close to a habitable
area, the minimization of the soil displacements should be
indispensable. The stability conditions have been improved by
the construction of restraint bored piles. Through back —
analyses, which have been based on measurements of the
displacements on the head of the piles, the laboratory pa-
rameters have been confirmed, and the safety factors as well
as the bending moments have been estimated. Finally, main
conclusions, deduced by parametric analyses, concerning
safety factors and maximum bending moments, have been
mentioned.

RESUME

La stabilité des talus des excavations profondes, qui sont cons-
truites par la méthode ‘cut & cover’ est étudiée. Une partie de
I'ouvrage était trés proche d’une zone urbaine et la diminution
des déformations du sol était nécessaire. Pour cette raison, la
solution des pieux de souténement est adoptée. Des analyses
numérique (back analyses), en utilisant les mesures des dé-
formations réelles a la téte des pieux, ont été conduites. Les
résultats ont confirmé les parametres géotechniques des es-
sais du laboratoire. Les facteurs de sécurité et le moment flé-
chissant sont estimés. Enfin, les conclusions des analyses nu-
mériques soulignent la relation du facteur de sécurité avec le
moment fléchissant maximale des pieux.

Keywords: deep excavation, habitable area, restraint piles,
bending moments, safety factors

1 INTRODUCTION

The construction of a Cut & Cover closed canal which belongs
to the work concerning the bed deviation of Alfeios River in
lignite mines of the Public Power Corporation in Megalopolis
(Central Peloponnesus, Greece) has been examined, in this
study. The bed deviation has been considered essential in or-
der for the mines to be extended. The fact that a large part of
the canal runs very close to habitable area (community of Tri-
potamos) deep excavations should be controlled. The whole
project has been already constructed and until today no geo-
technical problems have been arisen. The design for the im-
provement of the stability conditions has been drawn up by
Papadopoulos V. and Anagnostopoulos A. (1997), based on the
geotechnical investigations of the P.P.C.

The total geometrical and geotechnical data, the observations
during construction and the measurements of soil deforma-
tions, have been evaluated after the construction by Arapakou
A. (2004). The present study refers to the main points of the
work, as well as the methodology of the back analyses and the

sensitivity analyses of the results due to possible fluctuation of
geotechnical parameters.

2 GEOMETRICAL DATA AND GEOTECHNICAL CONDI-
TIONS

During the construction of the closed canal, of 25m width and
12m height, deep excavated slopes have been created (almost
40m) in the side of the habitable area. The inclination of the
natural surface in this area has been generally between 1:5
and 1:7. After the recover, permanent slopes of about 27m
height and 1:3 inclination, would have been remained, accord-
ing to the general stability investigation.

Abrupt slopes of great height would have been necessary to be
formed in the lowest section of the general excavations. In
order for the stability conditions to be improved until recover,
restraint bored piles, of 1,20m diameter, have been designed
to be placed within distances of about 3,33m to 4,00m. The
construction phases are illustrated on Figure 1. Directly after
the construction of the bored piles points for the measurement
of the displacements have been installed on the head of the
piles. During the whole construction, additional measurements
of the convergences of slopes as well as the raising of the bot-
tom of the general excavation have been received.

Final excavation _Mé
* Recover iy
R o ] i
I 7 =
’ =
. N T ey

2:1 =

1Zm -
Gl ¢ 1,20m

=

i

—

25m -

Figure 1. Typical cross — section and main phases of excava-
tion

According to the geotechnical investigations underground, until
the influence depth, consists of the following main layers:

. Layer (1): Clay or sandy clay CH, overconsolidated,
brown or brownish yellow.

. Layer (IlI): Clay CL or CH, overconsolidated, grey or
brownish grey, with cohesionless thin zones of ML — SM.

. Layer (I11): zones of lignite, organic clay OH or marl.

Percussion number N (SPT) has been noted generally with
high values N>50 though the lowest one has been N=34.

A representative geotechnical profile, in which back stability
analyses have been carried out, as well as the results from
triaxial compression tests CU, concerning soil layer Il, have
been given on Figure 2. Results from a previous systematic
investigation for lignite of Megalopolis (Anagnostopoulos A,
1980) have been re-evaluated in order for the lignite proper-
ties to be determined.

3 STABILITY ANALYSES

Stability analyses have been based on the geometrical data of
the examined cross-sections, the geometrical data which have
been deduced by geotechnical investigations carried out within
two phases, the observations during construction phases, and
finally the measurements of the displacements on the head of
the piles.

Analyses have been conducted within two phases:

ZeAida 4
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Figure 2. Geotechnical profile and representative triaxial CU
tests results

a) Stability analyses according to the simplified Bishop
method, by using TALREN program, in order to find out the
minimum possible shear strength parameters. Analyses have
been based on the excavation data, concerning mainly the
lowest level of 11m height and 2:1 inclination. Failure condi-
tions have not been observed, thus the minimum possible
shear strength could be defined (set of parameters |, accord-
ing to Table 1). Furthermore, maximum possible parameters
(set of parameters Il) have been estimated through all data.
Stability analyses have been carried out for the two worst
kilometer positions.

Table 1. Minimum and maximum values of soil parameters

Set of parameters I Set of parameters II
[ ¢ E [ ¢ E
KPa @) MPa KPa @) MPa
Clay I 15 17 21 20 23 30
Clay II 32 17 53 45 23 58
Silty 5 35 60 | 125 | 35 60
sand
Lign. 100 27,5 60 100 27,5 60

b) Analyses based on finite element method, by using Plaxis
V.8 Professional. Soil has been simulated as elastoplastic me-
dium, according to Mohr — Coulomb’s criterion. The first lead-
ing analyses have been conducted according to the corre-
sponding set of parameters of Table 1. The main purpose of
these analyses has been to confirm the horizontal and vertical
displacements developed on the head of the piles as well as
the vertical displacements occurring on the bottom of the gen-

eral excavation. The results from the above analyses and the
measured values of the deformations are given on Table 2.

Table 2. Comparing the results from the analyses with the
measured values

Measured | pai 1 | Anal. II
values
Uy
om 3.1 9.320 2.917
K.P. 1-+800 (u )
Y 1.2 1.096 1.265
(cm)
(é'lr:]) 4.1 8.615 2.934
K.P. 2+010 U
Y 1.4 1.332 1.770
(cm)
Measurements on the head of the piles

4 SENSITIVITY ANALYSES
4.1 General

For a better understanding of the measurements and the pro-
ject’s behaviour, it has been essential to investigate the sensi-
tivity of the results in relation to the variability of soil parame-
ters. A simpler cross — section than the two previous, has been
studied, in which no ground water table has been appeared so
as to avoid any uncertainty on the results. The influence of the
rigidity of the piles on the displacements and on the bending
moments has been examined in order to comprehend the con-
tribution of the piles on the slope stability. Then, the influence
of the phreatic — level has been also searched. In order for the
vertical deformations to be estimated, an ideal excavation
phase of 4m height has been simulated during the last phase.

4.2 Influence of Poisson’s ratio

The effect of Poisson’s ratio has been studied only according to
linear elastic theory. The whole cross — section has been sepa-
rated into two different districts: a) The largest one where
insignificant horizontal displacements can occur (v=0,35), b)
The district where great horizontal displacements can develop
because of unloading (v=0,175).

Furthermore, the first simplified acceptance where v=0,30,
has been taken into account. The results from the two differ-
ent analyses which are shown on Table 3, are related to hori-
zontal Uy and vertical Uy deformations developed on the head
of the piles as well as on the bottom of the excavation. It is
observed that there are not any important differences between
the two different analyses.

The divergences, though, between the calculated deformations
and the measured ones are shown to be depended on the
elastoplastic and not elastic soil behaviour.

Table 3. Influence of Poisson’s ratio

Linear - Elastic
Analysis 1 Analysis 2
v = 0.30 v=0.175 v=0.35
Vertical phase
displacement 2.057 2.232
cm
Uy (horizontal
displacement) 1.725 1.783
cm
Uy (vertical dis-
placement) 1.798 2.185
cm
Displacements of the head of the piles
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4.3 Influence of cohesion and safety factor versus de-
formations

From the corresponding analyses, it should be concluded that
high values of cohesion ¢ can lead to relatively low horizontal
displacements U,. However, if cohesion values are lower than
30KPa, the Ux may be greatly increased as cohesion de-
creases. The variation of Ux versus cohesion c, is illustrated on
Figure 3, from which the average value of cohesion could be
indirectly estimated relied on the measured Uy values. It has
been noted that there is no substantial difference between the
resulted value, c=38KPa, and the laboratory one (c=34KPa).

The variation of the horizontal displacements Uy versus safety
factor MSF is shown on Figure 4. For MSF = 1,40, Uy values
remain relatively low, though for MSF values lower than 1,25,
Uy values have shown to increase very rapidly. It should be
cleared up that parametric analysis has been carried out for
various cohesion values but for constant modulus of elasticity
E.

U, (cm)

75 4

6,5

55 -

45 -

35 4

2,5 A

1,5 T T T
20 30 40 50 C (KPa) 60

Figure 3. Variation of the horizontal displacement versus cohe-
sion

U, (cm)
8,0

7.0 4
6,0 4
5,0 4
4,0
3,0 4

2,0 1

1,0 T T T T T

0,90 1,10 1,30 1,50 1,70 1,90
M SF

Figure 4. Variation of the horizontal displacement versus
safety factor

4.4 Influence of cohesion and safety factor versus
bending moments

The estimation of the bending moments should be directly
connected with the dimensions of the piles, whose aim is to
improve the stability conditions that are the safety factor. The
variation of the maximum bending moment versus safety fac-
tor is given on Figure 5. It has been concluded that for rela-
tively high values of safety factor against that based on the
linear elastic analysis, there is little reduction on the bending
moment values. On the contrary, for low values of MSF, lower

than 1,25, banding moment values seem to arise. The corre-
sponding results are given on Table 4.

The maximum bending moment resulted from the analysis
according to linear elasticity, in most cases, has been higher
than the respective one resulted from the second analysis.
This could be interpreted by studying the point where bending
moment becomes maximum (point where shear forces are
zeroed). As far as the first case is concerned (linear elastic
medium), this point seems to be lower than that of the second
case.

According to the limit equilibrium mechanisms (which corre-
spond to safety factor MSF=1), the maximum bending mo-
ment has been calculated as follows: a) According to Broms
B.B (1972): maxM=2588KNm and b) According to Viggiani C
(1981): maxM=4206KNm.

maxM (KNm)

1500 4

1300 4

1100 4

900 -

700 -

500 -

300
0,90

1,10 1,30 1,50 1,70 1,90 MSF
Figure 5. Variation of the maximum bending moment versus
safety factor

A great difference has been remarked between the calculation
of the bending moments according to finite element method
and the calculation based on the limit equilibrium mechanisms.
The maximum values based on the latter case have been con-
cluded to be 8 — 9 times higher than those which have been
really developed. The bending moment design of the piles re-
lied on the above analysis has been considered as an average
value computed according to Broms and Viggiani.

4.5 Influence of the rigidity of the pile

The effect of the pile’s rigidity has been studied in order for its
contribution to the stability conditions to be better compre-
hended. Two different analyses based on linear elastic medium
as well as on two values of the clay cohesion (c=38KPa and
c=23KPa), have been examined. According to the first analy-
sis, the inertia moment | has been considered 10 times
greater than that of the previous analyses, that is EI/El,=10.
According to the second analysis, this moment has been con-
sidered much lower so that EI/El,=0,10, where |, is the first
value of the inertia moment.

4.6 Influence of the phreatic level

During parametric analysis the influence of the ground — water
table, which has been considered to arise on the level of the
general excavation, has been also examined. The bending
moments and the developed deformations of the piles as well
as the soil displacements have been calculated. According to
the above analyses, it should be noted that there are no sig-
nificant differences between the calculated values and the
measured ones. Therefore, it could be concluded that a possi-
ble presence of the phreatic level has not any important effect
on the results deduced from finite element analyses.

5 CONCLUSIONS

From the above analyses, it has been concluded that the labo-
ratory values of the shear strength parameters of the clay
layers could well justify the developed and measured soil de-
formations. Thus, the reliability of the finite element model as
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Table 4. Linear elastic analysis and analysis according to variation of the cohesion

Llnee}r Mohr - Coulomb

Elastic
¢ (KPa) - 60 45 40 35 30 23 22
maxM
(KN 571.16 | 425.11 | 415.35 | 410.79 | 451.68 | 433.27 | 1215.25 | 1526.81
MSF - 1.60 1.467 1.421 1.368 1.236 1.013 0.988
Depth of 5.97 5.019 4.981 4.983 4.983 4.707 9.513 9.321
maxM (m)

well as the considered geotechnical profiles have been
greatly confirmed.

The general conclusions from the whole analysis are the
following:

. The detailed analysis concerning the Poisson’s ratio
(separation in two different districts) has not actually lead
to different results from those based on the single value.
However, this distinction has been taken into account in the
next analyses due to the fact that it comes closer to reality.

. Horizontal displacements developed on the head of the
pile as well as bending moments have shown to be greatly
influenced by the variation in cohesion value (constant
modulus of elasticity). The safety factor against failure,
which has been calculated according to a “phi — ¢ reduction”
procedure, that is, proportional reduction of shear strength
and tang parameters, has also seemed to influence hori-
zontal displacements and bending moments. Results have
been noted to be much more sensitive when safety factor is
lower than 1,25. Then, horizontal deformations and bending
moments have been greatly increased.

Ll Enough lateral support of the pile on the bench has
been also observed, as it had been firstly supposed. How-
ever, lateral earth pressures have resulted to be much
lower that the passive ones.

. Bending moments computed based on the measured
horizontal displacements have resulted to be much lower (8
— 9 times) than those according to limit equilibrium mecha-
nisms. Therefore, the safety factor of piles would have been
expected to be 8 — 9 times higher than the respective one
according to the latter mechanisms. Consequently, great
attention is required as far as design is concerned and es-
pecially when conditions are far from limit equilibrium
states.

. The comprehension of soil behaviour and measured
displacements has been the main purpose of the investiga-
tion of this project through back — stability analyses. An
additional aim has been the parametric investigation of the
influence of some parameters against general stability, in a
sensitive place which is very close to a habitable area.
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New analytical solutions for retaining structures un-
der static and dynamic loads

Nouvelles solutions analytiques pour des structures de
soutéenement soumises a des charges statiques et
dynamiques

G.E. Mylonakis, C.l. Papantonopoulos & D.A. Chrysikos
Dept. of Civil Engineering, University of Patras, Greece

ABSTRACT

In this paper, a family of new simple “design-oriented”
analysis methods for retaining structures subjected to both
static and dynamic loads is proposed. While retaining ana-
lytical and conceptual simplicity, the proposed methods
offer enhanced predictive power over existing simplified
approaches (e.g., Rankine, Coulomb and their dynamic
extensions). They include certain features which are cur-
rently available only in numerical solutions. Three such
methods are outlined in the paper, namely: (1) stress limit
analysis solutions, (2) elastodynamic solutions and (3) so-
lutions for retaining walls with geofoam interface. The solu-
tions are simple and accurate, and can be easily imple-
mented by means of hand computations.

RESUME

Dans cet article on propose une famille de méthodes analy-
tiques orientées sur la conception des structures de soute-
nement soumises a des charges statiques et dynamiques.
Tout en conservant une simplicité conceptuelle et analyti-
que les méthodes proposées offrent une capacité de prévi-
sion accrue par rapport aux méthodes simples existantes
(Rankine, Coulomb et leurs extensions dynamiques). Elles
possédent quelques caractéristiques actuellement disponi-
bles qu’aux méthodes numeériques. Trois de ces méthodes
sont décrites dans cet article, notamment: (1) solutions du
type analyse limite, (2) solutions elastodynamiques et (3)
solutions elastodynamiques des murs de souténement avec
des interfaces en “goefoam”. Les solutions sont simples, et
précises et elles peuvent facilement éétre effectuées par
des calculs manuels.

Keywords: Retaining walls, limit analysis, elasticity, elasto-
dynamics, geosynthetic materials, geofoam

1 INTRODUCTION

Current design procedures for retaining structures can be
roughly classified into two main groups: (1) simplified
methods, based on the Coulomb-type solutions and their
various derivatives, (2) rigorous computational methods
based mainly on the finite-element and the finite-difference
approaches. Methods in the first group are computationally
inexpensive and offer insight in the physics of the problem.
However, they lack predictive power, especially for complex
geometries, elastic conditions and distribution of earth
pressures on the wall. On the other hand, computational
methods have superior predictive power and can handle
complex configurations and different types of material be-
haviour. Their underlying mathematical principles are com-
plex and unfamiliar to the Geotechnical Engineer. Conse-
quently, use of these methods is restricted to specialized
users.

In this paper, a new family of simple “design-oriented”
analysis approaches for retaining structures is presented.
While retaining analytical and conceptual simplicity, the
proposed methods offer enhanced predictive power over
existing simplified methods (Rankine, Coulomb), which is
currently available only in rigorous numerical solutions.
Three such approaches are outlined below, namely: (1)
stress limit analysis solutions; (2) elastodynamic solutions;
(3) solutions for retaining structures with geosynthetic in-

terfaces. The solutions are simple and accurate, and can be
easily implemented by means of hand computations.

2 AN ALTERNATIVE TO THE MONONOBE-OKABE
EQUATIONS FOR SEISMIC EARTH PRESSURES

The classical equations of Coulomb (Coulomb 1773) and
Mononobe-Okabe (Matsuo & Okabe 1924) are being widely
used for determining earth pressures due to gravitational
and earthquake loads, respectively. Given their practical
nature and reasonable predictions of actual dynamic pres-
sures, solutions of this type are expected to continue being
used by engineers for a long time to come.

It is well known that the Mononobe-Okabe solutions can be
interpreted as kinematic solutions of limit analysis. Solu-
tions of this type are inherently unsafe as they underesti-
mate active pressures and overestimate the passive (Chen
1975). A second group of limit-analysis methods, the stress
solutions, make use of stress fields that satisfy equilibrium
equations and stress boundary conditions, without violating
the failure criterion anywhere in the medium. Formulations
of this type are inherently safe, as they overestimate active
pressures and underestimate the passive. To the best of the
Authors’ knowledge, no simple closed-form solution of the
stress type has been derived for seismic earth pressures.

The problem under investigation is depicted in Figure 1: a
slope of dry cohesionless soil retained by an inclined gravity
wall, is subjected to plane strain conditions under the com-
bined action of gravity (g) and seismic body forces (an X g)
and (ay X g) acting in the horizontal and vertical direction,
respectively. The problem parameters are: the height (H)
and inclination (w) of the wall, inclination (B) of the slope;
roughness (8) of the wall-soil interface; friction angle (¢)
and unit weight (y) of the soil material, and surface sur-
charge (q).

unit length

Ye/_

avy

- (@.v)

passive
\ Logarithmic
Stress fan
ZONE C

wall length
L=H/cosw

Figure 1. The problem under investigation

The resultant body force in the soil is acting under an angle
W from vertical

tany,=a,/(1-a,) @

To analyze the problem, the backfill is divided into two main
regions subjected to different stress fields, as shown in Fig-
ure 1: the first zone (A) is located close to the soil surface,
whereas the second (zone B) close to the wall. In both re-
gions soil is assumed to be in a condition of impeding yield-
ing under the combined action of gravity and earthquake
loads. The same assumption is adopted for the soil-wall
interface.
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Fundamental to the proposed analysis is the assumption
that stresses close to the soil surface can be well approxi-
mated by those in an infinite slope, as shown in Figure 1. In
this zone (A), the inclined soil element shown is subjected
to cancelling actions along its vertical sides. Thus equilib-
rium is achieved solely under body forces and contact
stress acting at its bottom face. For points in zone B, it is
assumed that stresses are functions exclusively of the ver-
tical coordinate and obey the strength criterion of the fric-
tional soil-wall interface.

To determine the separation of mean stresses S, and Sg in
the two zones, a logarithmic stress fan is adopted in this
study, centered at the top of the wall. In the interior of the
fan, principal stresses are gradually rotated by the angle 6
separating the major principal planes in the two regions.

2.1 Solution without Earthquake Loading

The total thrust on the wall due to surcharge and gravity
loading is obtained by the well-known expression:

1
PquqH+EK7yH2 @

Using the above model, Mylonakis et al (2007) showed that
the earth pressure coefficient due to self weigh, Ky, is given

by

_ cos(w— ) cos

Y 2
C0SJ C0S” 3)
1¥Fsi A, FO
+s!n¢cos( :%9) exp(F 20 tan ¢)
1+sing cos(A, + B)
where
20=A, F(A,+6)+ B -2 )

is twice the angle separating the major principal planes in
zones A and B. A; and A, denote the corresponding Caquot
angles given by (Chen 1975)

sin . sing
- s and SINA, =—— ©)
sing sing

SiNA, =

Regarding the double signs in Egn (3), the upper one corre-
sponds to active conditions and the lower to passive.

It is also straightforward to show that the surcharge coeffi-
cient Kq is related to K, through the simple expression

CoOSw
Ky=K, — ®

" cos(w—p)

which coincides with the kinematic solution of Chen & Liu
(1990), established using a Coulomb mechanism. Equation
(6) represents an exact solution for a weightless material.
Note that for a horizontal backfill (3 = 0), coefficients K,
and K, coincide regardless of wall inclination and material
properties. Simplified versions of the above solutions have
been derived by Powrie (1997), Lancelotta (2001) and Muir
Wood (2004).

2.2 Solution including Earthquake Loading
Recognizing that earthquake action imposes a resultant

thrust in the backfill inclined by a constant angle y. from
vertical, it becomes apparent that the pseudo-dynamic
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problem does not differ fundamentally from the correspond-
ing static problem, as the former can be obtained from the
latter through a rotation of the reference axes by the seis-
mic angle y.. Application of this concept to the problem at
hand yields the following solution (Mylonakis et al 2007)

cos(w— ) cos(S+y,)
COSY, COS S COS° @

KEy = (1_av)
)

1¥sin g cos(A, F6) exp(F 26, tan ¢)

1+sing cos[AI i(ﬁﬂ%)]

X

which can be used in the context of Eqn (2). In the above
equation,

20 = A, F (A +5)+ 20—y, ®)

is twice the revolution angle of principal stresses in the two
regions under seismic conditions; A;* is equal to Arcsin
[sin(B+y.) /sing], following Egns (5).

Evidently, the above equations are simpler than those of
Coulomb and Mononobe-Okabe and possess a solid physical
basis. Since equilibrium is not rigorously satisfied in the
interior of the fan, the solution should not be viewed as a
rigorous bound. It will be used in this work as an approxi-
mate bound, or merely as predictor of earth pressures.
Nevertheless, extensive comparisons against rigorous nu-
merical results presented in the following section, indicate
that the solution consistently yields safe predictions for
both active and passive pressures.

Results for active seismic earth pressures are given in Fig-
ure 2, referring to cases examined in the seminal study of
Seed & Whitman (1970) for a reference friction angle of
35° Naturally, active pressures increase with increasing
levels of seismic acceleration and slope inclination and de-
crease with increasing friction angle and wall roughness.
The conservative nature of the proposed analysis versus
the Mononobe-Okabe (M-O) solution is evident in the
graphs. The trend is more pronounced for high levels of
horizontal seismic coefficient (a, > 0.25), smooth walls (not
shown), level backfills, and high friction angles. Conversely,
the trend becomes weaker with steep backfills, rough walls,
and low friction angles.

— — M- O Analysis
0,7

—— Proposed Stress Limit Analysis

w =p=0°

1
W'TPAEBYTTY

1
p

0,0 01 0,2 0,3 0,4 0,50,0 0,1 0,2 0,3 0,4
Horizontal Seismic Coefficient, a,
Figure 2. Comparison of active seismic earth pressures pre-

dicted by the proposed solution and from conventional M -
O analysis (modified from Seed & Whitman 1970)
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3 ELASTODYNAMIC SOLUTION FOR SEISMIC EARTH
PRESSURES ON GRAVITY WALLS

The limit analysis solutions discussed above rely on the
implicit assumption that the wall can displace sufficiently,
so that active or passive condition can develop in the back-
fill. This assumption, although reasonable in many cases, is
not always realistic. There are numerous examples of re-
taining walls (e.g., basement walls, bridge abutments) that
do not fulfil this requirement. For such cases, elastic meth-
ods can be employed as the one outline below.

The system investigated is shown in Figure 3. A rigid wall
retaining a semi-infinite soil layer that is free at the upper
surface and bonded to base, is excited by uniform earth-
quake acceleration imposed at the base of the layer. Soil is
considered a linear viscoelastic isotropic material of mass
density p, shear modulus G, Poisson’s ratio v, and material
damping 8, which is assumed to be independent of fre-
quency.

Y,V

0,G,16

X9
>

Figure 3. Gravity wall in viscoelastic soil under earthquake
loading

For harmonic seismic excitation, the governing equation of
motion of the medium in the horizontal direction may be
written as (Arias et al 1981)

2 2 9
X _+_+k Uu=—=
¢ ox? 8y2 V52

®
where
V=0V, . 2. =02-v)I1-v) (10)

in which V::VS 1+ ZIﬂS is the complex propagation

velocity of damped shear waves in the soil medium. Bs
represents the corresponding damping coefficient, which is
analogous (yet not identical) to the critical damping ration
of simple oscillators.

The above equation was derived based on the (reasonable)
assumption that no vertical normal stresses develop any-
where in the medium during dynamic response. A direct
solution to Egn (9) has been presented by Arias et al
(1981) and later by Veletsos & Younan (1994). Due to
mathematical complexity associated with the use of infinite
trigonometric series, that solution has been proven difficult
to use in practical applications. An alternative approach is
presented here: instead of solving Eqn (9) directly, the par-
tial differential equation is integrated along the vertical di-
rection (thickness of soil layer) and transformed to an ordi-
nary differential equation, which is amenable to elementary
analytical treatment.
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As shown in Langousis et al (2006), the total soil thrust on
the wall is obtained by

Q=
where
) H
J'tl)'dy I@ dy
a2 :HZS , aozﬂ and f:g— 12)
[ordy : j@zdy
0 0

are, respectively, the dimensionless excitation frequency,
the cutoff frequency of the system below which no stress
waves propagate in the medium, and a modal participation
factor of the dynamic system. ® = ®(z) is an appropriate
modal function (shape function). The negative sign in front
of the solution indicates negative base shear for positive
ground acceleration and vice versa.

Figure 4 shows the accuracy of the proposed solution in
comparison with the Veletsos-Younan analytical solution
and Wood'’s finite-element solution. It is obvious that the
proposed solution is extremely close to Wood’s solution and
it is even more accurate than Veletsos-Younan’s solution.

Figure 5 presents the dynamic base shear of the proposed
solution for a sinusoidal shape function (®) and for a rigid
wall in comparison to Veletsos-Younan solution. The maxi-
mum discrepancy of these solutions is 5%, observed at
resonance.

Figure 6 shows the application point of the base shear,
which has been calculated as the ratio Mpy/Qy. The applica-
tion point for the proposed solution is constant and equal to
2/n (=0.637). Veletsos-Younan solution and the proposed
solution are in reasonable agreement (discrepancy less than
10%) for all excitation frequencies w/w,; below 2, which
cover most cases of practical interest.

1.4
1,2 A
1,0 A
0,8 4
Qb, st 3
.X. H® 06 4
P29 ' o Proposed Solution
Linear ®(y)
0,4 v Proposed Solution
Sinusoidal ®(y)
0.2 - ——— Veletsos - Younan
— — Wood
0,0 T T T T T T v T v
0,0 0,1 0,2 0,3 0,4 0,5

POISSON' S RATIO, v

Figure 4. Comparison of the proposed solution with the so-
lutions by Veletsos-Younan and Wood for the static base
shear on a rigid retaining wall, as function of the Poisson’s
ratio.




Veletsos - Younan

— — — Proposed Solution
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Figure 5. Comparison of the proposed solution with the the-
ory of Veletsos-Younan, for the base shear of a rigid wall;
v=0.3
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Veletsos-Younan
0,14 — — —  Proposed Solution

0,0 T T T
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Figure 6. Comparison of the point of application of seismic
thrust on a rigid wall computed with the proposed solution
and with that of Veletsos-Younan, for different values of soil
damping; v=0.3

4 ELASTODYNAMIC SOLUTION FOR RETAINING
WALLS ENHANCED BY GEOFOAM MATERIAL

Research conducted at University of Patras (Athanasopoulos
et. al. 2007) and elsewhere has demonstrated that use of a
compressible interface of Geofoam material at the back of
the wall, greatly reduces the forces on the wall, at the ex-
pense of a small increase in backfill displacements. In this
section we outline an enhancement of the elastodynamic
solution presented earlier, to account for the presence of
the geosynthetic interface.

The reduction in base shear can be described by the follow-
ing index (Mylonakis 2005)

1- F{l—cosh(mz 5)_ Asinh(m, S)}
. H H
=

s ) s 13)
cosh(m, —)+ A sinh(m, —
( 2H) ( 2H)

which defines the ratio of soil thrust with and without geo-
foam, respectively. In the above equation,
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m, = %o 1—(a°1 )2 . m, = B0
Xo1 Boc Xo2

where s denotes the thickness of geofoam material and G,
Vs1, V1, @01 its shear modulus, shear wave propagation ve-
locity, Poisson’s ratio and dimensionless frequency, respec-
tively. G,, Vg2, vz, ag2 denote corresponding parameters for
the soil material.

Numerical results are shown in Figures 7 and 8, for static
and dynamic conditions, respectively. The dramatic reduc-
tion in seismic thrust is evident in the graphs. Interestingly,
the reduction is smaller at frequencies close to the resonant
frequency of the layer, as shown in Figure 8.

1,0

I
| f| p2/p1=0

0,8 _—— p2/p1:0.02
0,6
0,4

0,2

0,0 T T T T

0,0 0,2 0,4 0,6 0,8 10

Figure 7. Base shear reduction factor for a rigid vertical wall
with geofoam interface retaining homogeneous soil layer,
as function of geofoam thickness.

5 CONCLUSIONS

A family of new analytical solutions was presented for as-
sessing gravitational and earthquake-induced earth pres-
sures on retaining walls. The following are the main
conclusions of the study:

(1) The proposed stress limit analysis solution is simpler
and more accurate than the classical equations of Cou-
lomb and Mononobe-Okabe. Extensive comparisons
with numerical solutions indicate that the proposed so-
lution is safe, as it over-predicts active pressures and
under-predicts passive resistance.

(2) The proposed elastodynamic solution is simpler than
the corresponding solution by Veletsos-Younan, and
can be used in cases where the wall cannot move suffi-
ciently to induce failure in the backfill. The solution is in
convincing agreement with more rigorous approaches
such as that of Wood and Veletsos-Younan. The largest
observed discrepancy for static conditions barely
exceeds 7%.
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Figure 8. Base shear reduction factor for a rigid vertical wall
with geofoam interface retaining homogeneous soil layer,
as function of frequency.

(3) The enhanced elastodynamic solution for the geofoam
interface indicates that a reduction in seismic thrust of
about 50% is possible for geofoam thickness of only
5% of the wall height. The reduction is not as effective
for frequencies close to the fundamental natural fre-
quency of the soil layer. Nevertheless, given the small
thickness of the backfill, this case is minor importance
from a practical viewpoint.
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NMNEPINHWEIZ
NMPOZOATQN
AIAAKTOPIKSQN
AIATPIBQN
EAAHNIKQN
NMOAYTEXNIKQN
2XOAQN

FEQTEXNIKH TAZEINOMHZH KAI
TEXNIKOFEQAOIIKH ZYMMEPI®OPA
AZOENQN KAI ZYNOETQN BPAXOMAZQN
KATA TH AIANOI=H ZHPAITQN

BaoiAng Mapivog
EBvikO MeTaoBIo MoAuTexveio
Zx0An MOAITIKOV MNnxavikov

Topéag FEwTEXVIKAG

AvTIKeipEVO TNG S1aTPIBAG €ival N YEWTEXVIKN Ta&ivounaon Kai
N TEXVIKOYEWAOYIKI GUUNEPIPOPa aoBevwv kal oUVOETWV
YEWUAIKQOV KaTd Tn di1davoiEn onpdyywv. H épsuva enike-
VTPWVETAl KUPIWG OE WN ACTIKEG ONPAYYEG HE OUUBATIKA
nEBodo diavoiEng. H moAunAokdTnTa mou napouaialouv Ta
YEWUAIKA auTd eniBaAel €181KOTEPN AvAAUON Kal TEXVIKOYEW-
Aoyikd XapakTnpiopd AOyw Twv IS1QITEPOTATWY MOU NMapou-
o1alouv ol Bpaxopaleg Toug, TOOO WG NPog TNV OOun TOug
000 Kal W¢ Npog Ta AIBoAOYIKA XapakTnpioTika Toug. O1 a-
oBeveig ka1 ouvBeTeG Bpayxoualeg nou e&eTadovTal, £XOUV TIG
NEPICOOTEPEG (POPEC UMOCTEI £vTovn TEKTOVIKA KATanovnon
HE ANOTEAEOUA TNV KATAOTPOMR TNG ApXIKNAG Toug OOUNG,
TNV anocabpwaon, TN CUHUETOXN YEWUAIK®V HE MOAU XapnAn
avToxn Kal YEVIK®G pia noikiA\ouoa eTepoyevela. MpokerTal
nepi Twv TUNWV Twv Bpaxopalwv Nou pnopei va speavilel o
(AUOXNG, N HOAAOOd, O KATAKEPHUATIONEVOG AGBECTOAIBOG, Ol
o@I10AIBoI Kal ol KaTtanovnuévol yvelaiol.

H npoo@atn €peuva yia Tig acbeveic Bpaxdualeg kar Tn Te-
XVIKOYEWAOYIKI TOUC CUUMEPIPOPA Kal Ol EUMEIPIEG Anod Tn
npoéopaTtn diIAvoiEn onpayywv otov EAANVIKO XWpPo, KATW
ano 151aiTepa dUOKOAEG YEWAOYIKEG OUVBNKEG, NPOCPEPOUV
10aVvIKO UAIKO yia TNV £peuva TnG €nidpacnc TwvV ouvenkmv
auTOV OTNV CUMMEPIPOPA TOU YEWUAIKOU KaBWG Kal OTIG
uebddoug oxediaopol Kal KATaokeung. H napouca di1dakTo-
pikr d1aTpIRr) OTOXeVEI KUPIWG OTNV €PEUVA €Ni TWV YEWAO-
YIKQV Napayovtwv nou ennpedlouv TNV TEXVIKA CUUNEPIPO-
pa Twv acBevwv Bpaxopalwyv OTa UNOYela €pya, OTn CUOXE-
TION TWV NApayovrwyv nou unsigépxovral otn diepelivnon
10XU0G Kal EQApUOYNG TWV CUCTNUATWV Tagivounong Kai atn
olVOeon TWV XApPaKTNPIOTIKWOV TWV YEWUAIKQOV AUTOV HE
TNV avtoxn Tn¢ PBpaxoupalac. H XpnoipwoTnTa TNG €pyaociag
QUTAG agopa oTIG andiTACEIG TNG €peuvag nediou, oTnv aglo-
AOYNOnN TNG TEXVIKOYEWAOYIKNG CUUMNEPIPOPAG, OTIGC UEBO-
doug oxedlaopol Kal OTIG TEXVIKEG KATAOKEUNG OE AUTEG TIG
101aiTEPA DUOUEVEIG TEXVIKOYEWAOYIKEG GUVONKEG.

H TexvikoyewAoyikr) Bewpnon Twv acBevwv kal oUVOETWV
Bpaxopalwv dev €EeTdleTal pepovwpéva arlAd péoa ano éva
oUvoAo mAnpogopiwv. AuTO nepiAauBavel Tn Bswpnon Tou
YEWAOYIKOU nepIBAAAOVTOG YEoa oTo onoio diapoppwenkav
ol Bpaxopaleg, TNV avaiuon OAWV TWV TEXVIKOYEWAOYIK®OV
XAapPakTnNpIoTIKWV Mou opiouv Toug kabopiaTikoUg napdayo-
VTEG-“KAEIDIA” yIa TNV €UOTABEIG TOUG OTO UMNOYEIO £pY0, ThV
EKTIUNON TNG AVTOXNG KAl NApapop@walpdTnTag Tou appn-
KTOU Bpdaxou, kal Tnv Ta&ivopnon Toug yia Tnv duvartoTnTa
TOU YEWTEXVIKOU XAPAKTNPIOHOU TOUG MOU EMITPENEl TNV
EKTINON TNG ANOpEIWONG TwV IBIOTATWY auTwv. EkTipaTai,
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€701, N TEXVIKOYEWAOYIKI CUUNEPIPOPA TNG AVUNOCTNPIKTNG
dlaTounG Tou UNOYEIOU €pyou Kdl N MOIOTIKA EKTIUNON TWV
anaiTOUMEVWY PETPWV UMOCTNPIENG.

Me okono Tnv a&ionoinon Twv EUNEIPIOV MOU £XOUV AMOKTN-
Bei and TNV KATAOKEUN MOAA®V Onpayywv, TNV TeEAeuTaia
Kupiwg dekasTia, otov EAAAdIKO XWPOo KAl TV OXETIKN €ne-
Eepyaoia Tou UAIKOU auToU OJnuioupyndnke pia KevTpikn
Tpanela dedopEVWY, N OMoid OVOUAOTNKE «ZUoTnua AvaAu-
ong MAnpo@opinv Znpayywv» Kal avaQepetal wg TIAS
(Tunnel Information Analysis System). An6 povn Tng n dn-
pioupyia piag TéTolag Tpanelag JedopEVWV anoTeEAEl €va
onpavTikd gToixeio TNG diaTpIfiG. ZTOX0G TNG Tpdnelag eival
n oUyKpIon TWV NPOBAEPOEICOV KAl TWV NPAYUATIKOV YEW-
AOYIKOV Kal YEWTEXVIK®V GUVONK®WV Mou guvavtiénkav, n
agloAdynon TwWV XPNOIMOMNOIOUUEVWY HEBODdWV XapakTnpl-
opoU kal Tagivopnong TnG Bpaxoualag kabwg kKal OUOXETI-
O£IG yia TNV andkpion TnG Bpaxoualag kalr Ta PETPA evioxu-
ongG kai unoatnpi&ng. Baoikr nnyr Twv de00UEVWV ANOTEAE-
oav 62 onpayyec Tng EyvaTtiag OdouU yia TIC onoisg npaypa-
Tonoinenke, oTo NAaiolo Tng d1aTpIRNG, €peuva unaibpou kai
eneepyacia TwWV OTOIXEIWV WEAETNG KAl KATAOKEUNG TOUG.
ToviCeTalr T NOAAEG anod TIG ONPAYYEG AUTEG €XOUV KATA-
okeuaoTei KaTtw and 1diaiTepa duopeveic ouvlbnkeg. H Baon
nepiAauBavel 96 nivakeg €i0aywyng dedopevwy, 66 YEWTE-
XVIKOU XapakTrpa kal 30 €id3Ika yia TIG onpayyss. ‘Exel Tn
duvaToTnTa napoxng NAnpoeopiwv apxelakoUu XapakTnpa,
napoxng OTOIXEIWV YIa TIC AVAYKEC EAEYXOU TwV CGnNpayywv
0€ OXEON HUE TO YEWNEPIBAAAOV TOUG KABWG Kal aToIXEiwV yia
oUyYKpIOoN MEAETNG KAl KATAOKEUAG VEWV OoNnNpayywv oc ava-
Aoyeg ouvBnkeg. Ta dedopéva nou €l0dyovTal Kal enegepya-
CeTal To TIAS a@opoUVv YEWTPNOEIG, AnoTEAEOUATA EpYyAcTn-
PIAK®V T EMTOMNOU JOKIUWV, TAEIVOUNOEIG, TEXVIKOYEWAOYIK)
oupnePIPOPd (KATanTWOEIG, OUYKAIOEIC kal undyeia vepd),
napapéTpoug oxediaopoU, YEWTEXVIKEG avaAUoelg, Kabwg kal
NANPOPOPIEG yIa Ta HETPA AUECONG UMNOCTAPIENG Kal TO KO-

oTOoG.

Mapadeiypa avaiuong
OTOIXEIWV onpayywv (3w
N KaTavopr Tou OYKOoU Ka-
TANTWOEWV OTN QAo Ka-
TAOKEUNG onpayyag o ne-
PIBAANOV «ApPEUOU» PAU-

oxn).

Mapdadeiypua avaiuong oTol-
X€iwv Ta&ivounoewyv (edw n
KAaTavoun Tng TIUNG Tou GSI
Yla KaTakAaoTIKO aoBeCTO-
ABo oTn PAcn KATAOKEUNG).

Mapadeiyua avaiuong ep-
YaoTnpIakwy dedopEvwY
(edw n ywvia TpIBAG enipa-
VEI®V AOUVEXEI®V HOAATTI-
KWV OXNUATIORHWV ano do-
KIpA Gpeong d1aTunone)

Mapadelypa ouoxETIoNG
oTOIXEIWV ONPAYYWV HECW
X.0. (edw OYKOG KATANTW-

ongG Ye To avaioyo Brua

npoxXwpnong)
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Mapadeiyua avaiuong Te- , ,

XVIKOYEWAOYIKMV Kal YEW- Mapadeiypa HNKOTOIKNG

TEXVIKGOV NApapéTpwv oxe- | AVAAUONG OTOIXEIWV HEAETNG
31aopoU Kal KATAOKEUNG Kal ouuBg-

VTWV(KaTanTwoelG, EICPOEG)

0€ OUYKEKPIUEVO KAADO Or-
payyag.

SxNua 1. Mapadeiypata avalloswyv TnG Baong dedopuévwv
TIAS

Ma Tnv napouciacn Kai avaiuon Twv npoavapepbevTwy, yia
KaBe €va and Ta eEeTaldopeva YEWUAIKA, dnuioupynonke €va
TUNOAOYIO WOTE va WMopei va yiveralr eUkoAa n avalntnon
TWV OTOIXEIWV AUTWV avd YEWUAIKO Kal TUno Bpaxoualag.

MNa kaBe kaTtnyopia UAIKOU €pEUVATAl TO YEVIKO YEWAOYIKO
npoTUNO Tou nepIBAAAOVTOG Twv Bpaxopalwv Toug Ye Baon
Tn AIBoAoyia, Tn doun TWV OXNUATIOU®V, TIG KUPIEG TEKTOVI-
KEG EMIPAVEIEG, TIG UDPOYEWAOYIKEG CUVONKEG, To Babud Tng
anocadpwong Kal To HOP@OAOYIKO avayAugo. =Ta nAaicia
auTd avaAueTal To npooopoiwpa TnG Bpaxoualag pe Ta xa-
PAKTNPIOTIKA TOU KEPUATIOMOU, TNG anocd®pwong, Kal ako-
Hn TNG anodiopyavwpévng, XaoTIKNAG 1 dIaTUNHEVNG OOMNG.

H yewTexvikn Tagivopnon Twv unown Bpaxopalwv anoTeAEi
oNUAavTIKO TUAUa TNG dIdakTOpIKNG d1aTPIBNG. Ta anoTeAE-
opaTta TnG a&ioAdynong Twv XapakThpwyv OOUnG Kal aouve-
XEIWV 0drynoav otnv npoTacn VEwv dIaypapuudTwyV noooTi-
koU xapakTnpiopoU HECW TOU GUOTAHATOG GSI yia Tig Bpa-
XOualeg Tou QAUOYXN, TNG MOAACOAG, TWV YVeEUGiwv (OTIG
KATANOVNUEVEG KUpiwG OOMEG Tou) kai divovTal Ta e€upn
nPoBoANG Twv d1aPopwV NApaAAay®V yia TOUG aoBecToAi-
Boug Kal Toug oPIoAiIBoUGC. Zuyxpovwg, didovTal ouOoTACEIG
€QAPUOYNG TOU ouoTAuATog GSI, oulnToUvTal YEVIKOTEPA Ol
NeEPIOPIOUOI  EQAPUOYNG TWV TASIVOUNOEWV OTIC aoBeveiq
Bpaxoualeg kabwg Kai ol NeEPINTWOEIG AavOAoUEVNG XPNONG
NG Tagivopnong.

IXNUa 2. TEXVIKOYEWAOYIKO HOVTEAO TNG SOUNG OTNV NEPIO-
XN TNG onpayyag AvBoxwpiou énou ¢aiveral n noAUNAoKoO-
TNTA TNG YEWAOYIKNAG douNG o€ NepIBAAAOV QAUOYXN o€ éva
UETWNO enwONnONG.
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AlEpEUVOVTAI KAl NPOTEIVOVTAl GACUATA TIU®V YIa TI Napa-
UETPOUG Tou KpITnpiou Hoek and Brown (O, m;) Kai TG oTa-
Bepag napapopPwaoInoTnTag MR, pe Baon Tnv enegepyaaia
anoTeEAEOUATWY €pYAcTNPIAK®V SOKIUMV YId TA EPEUVAUEVA
YEWUAIKA, TILEG 01 OMoieg XpnaiponoloUvTal yia TNV availuon
(UE TN XPNON QVAAUTIK®WV OXECEWV I APIBUNTIK®V HEBODWV)
TWV UMNOYEIWV ekoKa@wyv. MpoTeivovTal eniong TIUEG YIa TIG
eTepoyeveic Bpaxouales.

TYTIOE BPANOMAZALZ | | AOMH GSI |
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Zxnua 3. TexvikoyewAoyikoi Tunol Bpaxopalag oe pAUCYIKO
nepiBarlov

ol Tpayeies, wyack, 4 Snooafpesves

TICWT KARH

N

Zxnua 4. Néo diaypappa Tagivounong GSI yia eTepoyeveig
Bpaxouales onwg o ALOXNG

EninAgov TnG YEWTEXVIKAG Ta&ivounong Tng Bpaxopadag kai
o€ ouvdUAOUO WE AUTH, NPAYUATONOIEITAl NEPAITEPW Kal pia
Tagivopnon Twv acBevayv Kal oUVOETWV YEWUAIKWV nou e&e-
TAoTNKAV, PE BACN TN TEXVIKOYEWAOYIKR TOUG GUUNEPIPOPA
KaTta Tn d1avolEn Twv onpayywv, O OXECN HE TOV HUNXAVIOUO
aoToxiag kal To kKatd nepinTwon Taoikd nedio. AvTioToIXOU-
VTal OUVEN®G, Ol pnxaviopoi méavng acToyxiag (napapop-
PWOEIG AOYW UNEPPOPTIONG, KATANTWOEIG I} OAIOBNOEIG OPpn-
VOV, EKTETAUEVEC KATANTWOEIG TUNOU Kapivadag, karappon
YEWUAIKOU) KaBwg kai n KAipaka Tng acroxiag.




FeVIK®G, N XPNoN TWV YVWOT®OV CUOTNHATWV Ta&ivopnong
€XEl TO UEIOVEKTNUA VA HNV OUVOJEUETAl UMOXPEWTIKA ano
nAnpogopieg ouunepIPopag TnG Bpaxouagag oTiG CrPayyes.
'ETOI NOAAEG POPEG XAVETAI N YEWAOYIKF TAUTOTNTA TOU YEW-
UAIKOU, apou auTtr dev ouvodelsl NARPWG TNV avaAuon Kai
gival duvaTdv va ayvoouvTal ol 1I31aITEPOTNTEG Nou Mmbavov
auTd va napouaialel. e kabe nepinTwon TovileTal 0TI N Te-
XVIKOYEWAOYIKN Kpion €xel 1I01AiTEPN onuacia oTav enixeipei-
Tdl MOCOTIKOMOINGN TWV XAPAKTNPIOTIKWV TnG Bpaxopalac.
STo nAaioclo auTto, dnuioupynenke €va clOTNUA EKTIUNONG
TWV UNXaviopwv - TUNWV oupnepipopag Tng Bpaxoualag yia
avunoaTnpIKTn diaTour ofpayyag, HE BACN OUYKEKPIUEVEG
TEXVIKOYEWAOYIKEG MAPAUETPOUG KAl TO TACIKO MEPIBAAAOV.
AUTEG gival n dour (cUp@wva pe To GSI), ol oplakeg ouven-
KEG TNG AVTOXNG O KAl N Mieon TWV UNEPKEINEVWV. H eKTi-
HNon agopd elUpn UNEPKEILEVWVY £wG 300m. Apou opilovTal
ol kaTd nepinTwon niBavoTepol pnxaviopoi aortoxiag, yia
Kabe TUMO avauevopevng Bpaxoupalag npocdidovTal ol Ka-
TAaAAnAol napduetpol oxediaouou (eite Tng PBpaxoualag
n.x.GSl, o4, Mm; av auTh CUUNEPIQEPETal I00Tpona, €iTe acu-
VEXEIMV AV AUTR CUUNEPIPEPETAl aviodTpona). Ta avwTEPw
ouvdeovTal Kal avTioTolxoUvTal eVOEIKTIKA HE TUMIKEG dlaTo-
HEG UNOOTAPIENG ONPAYYWV LE OUYKEKPIUEVEG MPOTACEIG YIA
KABe TUMO TEXVIKOYEWAOYIKAG CUUNEPIPOPAS. Me auTov ToV
TpOMNo, n opBOTNTA TwV TAEIVOUNOEWV KAl TO OUCTNUA UMO-
oTAPIENG pnopoUVv va eA€éyxovTal Auecda ano TIC UETPROEIG
TWV NAPAHOPPWOEWV I TWV XAPAKTNPIOTIKOV TUXOV ACTO-
XIOV KaTd Tn dIApKEIa TG EKOKAPRG ThG oApayyac.

MINAKAE TEXNIKOTEQAOITKHE YNEPKEIMENA
IYMNEPIDOPAI (TBC) Mikpt nigog (H<<) Meyiko niyos (H>>)
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Ixnua 5. MpoTelvopevo dIAypappa EKTIUNONG TNG TEXVIKO-
YEWAOYIKNG CUUREPIPOPAC TNG Bpaxoualag

Anpooisloslg o 81BVR eNIOTNUOVIKA NEPIODIKG KAl NPaKTIKa
ouvedpiwv

2004. Marinos V., Marinos P and Hoek E. The Geological
Strength Index - Applications and Limitations. Bulletin of
Engineering Geology and the Environment, 64, (1), 55-65.
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2004. Hoek E., Marinos P and Marinos V. Characterization
and engineering properties of tectonically undisturbed but
lithologically varied sedimentary rock masses. International
Journal of Rock Mechanics and Mining Sciences, 42, (2),
277-285.

2004. V.P.MARINOS, G. AGGISTALIS ,N. KAZILIS. “Engi-
neering geological considerations in tunnelling through ma-
jor tectonic thrust zones. Cases along the Egnatia Motor-
way, Northern Greece.” Lecture notes in Earth Sciences,
Engineering Geology for Infrastructure Planning in Europe,
R.Hack, R. Azzam and R.Charlier (eds), published by
Springer. Presented in 1st Regional European IAEG Confer-
ence, Liege, Belgium.

2004. B. N. MAPINOZ, M.r. MAPINOZ, E. HOEK. “I'ewAoyI-
KOG OcikTnG avtoxng GSI. Eqpappoyr, ouoTAcelg, NEPIOPIOOI
kal nedia peraBoAwv avaAoya pe Tov TUMO TOU MNETPWUA-
T0G.”. MpakTika 100u AigBvolg Zuvedpiou TnG EAANVIKNAG
FewAoyikng ETaipegiag, XXXVI/4, 1773-1780, Osooalovikn.

2004. V.P.MARINOS., P.G. MARINOS and HOEK E. Discus-
sion on rock mass characterisation with special emphasis in
the geological strength index and in tunnelling too. Keynote
opening lecture: 32nd International Geological Congress,
abstracts part 1, 398-399, Florence (abstract).

2005. MARINOS P., HOEK E., KAZILIS N., ANGISTALIS G.,
MARINOS V. The tunnels of Egnatia highway. Design and
construction in a variety of rock masses under difficult geo-
logical conditions. Proceedings of Geoline 2005, CD.

2005. Marinos P, Hoek E. and Marinos V. Variability of the
engineering properties of rock masses quantified by the
geological strength index: the case of ophiolites with special
on tunnelling. Bulletin of Engineering Geology and the En-
vironment, 65 (2),129-142.

2006. HOEK E., MARINOS P., KAZILIS N., ANGISTALIS G.,
RAHANIOTIS N., MARINOS V. Greece’s Egnatia highway
tunnels. Tunnels & Tunnelling International, September
2006, 32-35.

2006. V.P.MARINOS, FORTSAKIS P. AND PROUNTZOPOU-
LOS G. Estimation of rock mass properties of heavily
sheared flysch using data from tunnelling construction. Pro-
ceedings of the 10th International Congress of IAEG in Not-
tingham, paper number 314, CD.

2006. B.M.MAPINOZ. et al. H dnuioupyia yYEWTEXVIKNAG BAong
dedopévwy onpayywv yia Tnv Eyvartia 036 A.E. MpakTika
50u MaveAAnviou Zuvedpiou MewTeXVIKAG Kal MepiBaAlovTi-
KNG Mnxavikng, 3, 525-531, =aven.

2006. MAPINOZ 1., MAPINOZ B., METPOYTZATOY K., KOP-
KAPHZ K., MIPMIPHZ K., AAMIMPOMNOYAQOZ . H dnuioupyia
YEWTEXVIKNG Baong dedouévwv onpayywv yia tTnv EyvaTia
0080 A.E. MpakTika Huepidag Eyvariag Odou A.E., kaivoTo-
UEC Opdaocelg, £€peuva Kal ouyxpova cuoTnuarta diaxeipiong,
43-49, Osooalovikn.

2007. Marinos P., Marinos V. and Hoek E. Geological
Strength Index (GSI). A characterization tool for assessing
engineering properties for rock masses. Submitted for the
«Rock Mass Classification Workshop» in 1st Canada-U.S.
Rock Mechanics Symposium, Vancouver.

H Siatpifry eknovnBnke pe eniBAenovra Tov AvanAnpwtn
KalnynTtn Mewpyio Tolaundo kata 1o diaornua 2002-2007.




ANAZKOIMHzH
FEFTONOTQN
FEQTEXNIKOY
ENAIAGEPONTO2

Enavadpaornpionoinon TngG Texvikng Enirponng TC 19
™G ISSMGE
“Preservation of Monuments and Historic Sites”

MeTd and anogpaon Tou Mpogdpou TnG ISSMGE Prof. Pedro
Seco e Pinto enavadpaaoTtnplionoindnke n Texvikn Enirponn
TC 19, o1 gpyacieg TnG onoiag €ixav diakonei pHeTa Tnv ou-
otaon TngG Joint Technical Committee JTC 6 Tng Federation
of the International Geo-Engineering Societies - FIGS pe 10
id10 avTikeipevo. KUpiog oTdxog TnG TC 19 €ival n oAoKAnN-
pWON TWV OdNYIWV YId YEWTEXVIKEG EPEUVEG, avdAuon Kal
UEAETN ENEPBACEWY OE pvNUEia. TNV OUVEXEIQ napaTiBevTal
nio avaAuTika ol OTOXOol TNG €MTPONNG, KABWG Kal Ta HEAN
TOU Nupnva TngG:

Terms of Reference

1. To promote co-operation and exchange of scientific and
technical information on the geotechnical aspects of
preservation of monuments and historic sites.

2. To collect a number of well-documented case histories
to gradually develop general criteria and, in perspec-
tive, guidelines for geotechnical investigations, analysis
and interventions.

3. To present the work performed in a Satellite Confer-
ence or in an Open Meeting of the TC19 during the
XVII ICSMGE in Alexandria in October 2009.

Chairman
Dr. Christos Tsatsanifos (Greece)
Secretary
Dr. Prodromos Psarropoulos (Greece)

Honorary Members

Prof. Michele Jamiolkowski (Italy)
Prof. Ruggiero Jappelli (ltaly)
Prof. Carlo Viggiani (Italy)

Core Members

Prof. Atilla Ansal (Turkey)
Prof. Stefano Aversa (Italy)
Prof. John Burland (UK)
Prof. Giovanni Calabresi (ltaly)
Dr. Yoshinori Iwasaki (Japan)
Dr. Efrain Ovando-Shelley (Mexico)
Prof. Kiriazis Pitilakis (Greece)
Prof. Vladimir Ulitski (Russia)
o3

FIGS was officially launched

Following the previous approval by the IAEG and the ISRM,
the Council of the ISSMGE approved, last October, the Co-
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operation Agreement for formation of the Federation of the
International Geo-Engineering Societies - FIGS. The role of
the Federation is to carry out functions for the international
geo-engineering community that could not be carried out
with the same effectiveness and efficiency by the Members
individually. The Federation is founded on the principle that
each of the participating associations/societies will retain its
identity and autonomy.
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The inaugural meeting of FIGS took place in London, on 25
January 2008 (see photo). The activity developed until now
was reviewed. The main achievement so far has been to
form 7 Joint Technical Committees (JTCs) with members
from the 3 societies, which are already working. Another 4
JTCs are now being established. With the formal start of
operation of FIGS it is expected that its activities will be
significantly increased during 2008.

Following a procedure approved at that meeting, Prof. Wil-
liam van Impe was elected the President of FIGS for 2008-
2011.

(G248 -0

5" AGHNAIKH AIAAE=H FEQTEXNIKHZ MHXANIKHE
OpuoTipog Kaényntng E.M.M.
ANAPEAZ ANAITNQZITOMNMOYAOZ

3TI¢ 17 MapTiou 2008 napouadiaoTnke and Tov OuodTipo Ka-
enynTr Tou E.M.M. Avdpéa AvayvwoTonoulo, Mevikd Mpap-
patéa Tng EEEEMM n 5" ABnvaikr AIGAEEN MewTeXVIKNG Mn-
XAVIKNG HE TiTAO «KaBilnoeig Em@avelakwv OgueNIOOEWY».
H ekdnAwon npayupatonoinbnke oTnv aibouca ekdNAWOEWV
Tou KrTipiou Aloiknong Tou E.M.M. napoucia moAunAnBoug
akpoarnpiou.

H napouciacn nepiéAaBe 3 evoTNTEG anNd AUTEC MOU anacyo-
AouUv Tnv kaBnuepivn npdén:

A.  Tnv ekTignon Twv KabIZHoswV TWV SOUIKWV £PYWV
B. Tig eniTpenopeveg KabIZnoeIg KTIPIWV Kal YEPUPWV

. Tig npokaAoUUEVEG HETAKIVAOEIG Kal TV EnikivduvoTnTa
TWV KTIpiKV AOyw J1avoi&ewg onpdyywv
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KaTtapxnv enionudavenke ot o1 kabinoeig / dapIKEG LETAKI-
VNOEeIG €ival koivd nNpoBAnua HeTa&l MewTexvikoU Kal Aopo-
oTaTikoUu Mnxavikou. H eniluon Opwg evdg npoBARuaTog
ONwW¢ Twv KabIZnoswv, anaiTei pia cwoTH NPOCOLOIWON TOCO
TV 1010TATWV Tou €8AQoug, 000 Kal TNG YEWUETPIAG Tou
nPoBANUATOG, YEYOVOG Mou nepIAapBavel NOAANEG SUOKOAIEG
kal aBepaldoTnTEC.

ToUuAGxIOTOV TEGOEPIG GUVIOTWOEG EUNAEKOVTAl OTO NPORAN-
ua:

—  H €dagikn Toun Kal nwg dnuioupyndnke
—  H unxavikr oupnepipopa Twv eda@IKOV UAIKOV
—  H ekTipnon pe T xpnon katdAAnAou npotunou
— H npoUnapyxouoa Tekunpiwpevn guneipia

'ETo1, 0 pev AopooTtaTikdg Mnxavikog Ba npenel va kaTavor-
O€l TIC AVWTEPW EYYEVEIC DUOKOAIEC, AAAG Kal 0 MEWTEXVIKOG
Mnxavikog 6a npenel va KATAVONRCEl TNV «auoTnpoTnTA»
KATA TNV €KTipNon Twv kabilnoswv nou anaiTouv Ta Aopo-
oTaTika.

‘Ooov apopd TIg kKaBIZNOEIG TwV JOUIKOV EPYWV OE apyiloug,
£YIVE ava@opa aTn YEVIKA Xpnon £EI0WOEWV €AACTIKAG pOpP-
®NRG Kal enionuavenkav ol anokAiceig Nou UNopouv va npo-
KUWoUV, KATa TNV £Qapuoyn Tng Bswpiag sAacTikOTNTAC,
ONwg n.xX. 0€ NEPINTWOEIG JIACTPWUATIKOV EDAPIKWV OXNHA-
TIOU®V, OE NEPINTWOEIG ONOU TO METPO €AACTIKOTNTAG QUEG-
VETal pE To BABog, kaBwg kar éTav AapBaverar unown n eni-
dpaon Tou BaBoug BEUEAIWOEWG.

Enionuavenke eniong n olyxpovn anaitnon yia npoadiopi-
Opd TWV PETPWV EAACTIKOTNTAG OE MEPIOXEG WIKPWV napa-
HOPPWOEWY, KABWE Kal n XPNoipotTnTa Twv diaypappdTuyv
Mou OUVOEOUV KATAYEYPAUUEVEG KABIZNOEIG PE TO NAATOG TNG
BEPENIDOEWG.

‘Ocov agopd TIG KABIZNOEIC OE pn OUVEKTIKG €dAagn, ol o-
noieg BaagifovTal KUPiWG o€ anNoTeEAEOUATA €Mi TOMNOU JOKIUWV
(SPT-CPT-PMT), ava@&pbnke a®’ evog PEV O HEYAAOG apib-
HOC HEBOdWV unoAoyiopoU nMou u@ioTavTal, ap’ €Tépou de
OTI dev undApxel N duvaTtoTnTad OUYKPICEWG TwV d1apopwv
anoTeAEOUATWY HE Kanola BewpnTikoU XapakTtrpa pebodo-
Aoyia. 'ETol TeEAIKA, n akpiBeId TOUG €AEYXETAl HOVO HE TN
oUYKPION anoTEAECOUATWV EKTIUNOEWG-UETPNOEWY TWV KabI-
{Aoswv anod NePINTWOEIC TAG NPA&ng. Mpog TouTo ddBNKav
dIapopeg nepinTwoelg and Tn digbvry BiBAloypagia.

'EYIVE ava®opd OTnV avaykn eKTIUAOEWG TNG aAAnAenidpa-
ong €dAPOUG-KATAOKEUNG, OTAv auTr avauéveralr va eivai
ONUavTIKn Kal TovioBnke n duokoAia Mou MPOKUNTEl KATA
Tov KaBopiopud TNG MPOCOMOIWONG TNG CUUMEPIPOPAG TOU
€dApoug.

TE&AOG NapouciacOnke £€va NAAICIO TIHOV AVEKTWV €3APIKWV
UETAKIVACEWY Kal OTPOQ®V yia Ta Oouika €pya, pe PBaocn
gToIXEia ano Tn ouyxpovn digbvn BIBAloypagia kal avapep-
@nkav ol OXeTIKEC anaiThosig Tou Eupwkwdika EC-7.

H opiakn kaTtaoTacn AsiToupyiag oTIG YEPUPEG NpaypaTeUe-
Tal KpITAPIA yia Ta onoia eEac®alileTal ENapknG CUUNEPIPO-
pa und TIG avapevoueveg ouvenkeg @opTionG. H kabigépwaon
OMWG KOIVA anodekToU KpITnpiou KAANg AsiToupyiag ouvdée-
Tal pe noAAoUg napdyovTeg ONwg:

- ToidTnTa, aveon kai aioBnon aopdaleiag kata Tn Oié-
Aguon

—  EEao@dAion 1kavomoInTIKAG ASIToupyiag TwV apuov
diakonng

- DAopikég BAGBeg

- KboTtog ouvnBoug kai Bapidg ouvTnpnong ortn didpkeia
{wNG Tou £pyou
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O KaBopIopoOG TETOIWV KPITNPIWV EUNEPIEXEI LEYAAO NMOGOOTO
UMOKEIMEVIKAG KPiong Kal u@iotatal duokoAia yia eviaia
KpITAPIa.

H ekTipnon Tng €nidpacng Twv PETATOMICEWY TwV BepeA -
oswv / BABpwv oTNV avwdoun TWV YEQUP®V unopei va a&i-
oAoynBei pe dUo TpodMoUG:

- Kpitipia dopoaoTatikoU oXediacuou

- Kartaypa®n Tng enidpaong Twv peETATONIOEWV aAnd U-
NAapxXoUCEC YEPUPEC

Baosl Twv apXwv Tou dopooTaTikoU oXedIaopoU NpoKUATOUV
€EAIPETIKA AUOTNPA KPITHPId OE OXEON HE KATAYPAPEIOEG
UETATOMIOEIC nMou BewpouvTal anodekTEC O MPAYUATIKEG
YEQUPEG. MPpayuaTikeg OpwG KATaypa®eg TNG CUUNEPIPOPAG
YEQUPWV HECW METPNOEWV TWV METATOMICEWV, AMOTEAOUV
onpepa Tov nAéov aionioTo TPOMO yia Tov KABOPIGUO HEYI-
OTWV AVEKT®V 0piwV aTn ¢aon Asiroupyiag

H ouyxpovn pebodoloyia yia Tov KabBopiopd TwV avekT®V
HEYEBWV HETATOMICEWV YIA TIG YEQUPEG nepIAappavel Tnv
EKTIMNON: @) TWV AVeEKT®V 0pIfovTiwv PETAKIVAOEWY Kal B)
TNV QVEKTN EMIUNAKN YWOVIAKA NApapopewon.

METAKIVAOEIG XapakTnpiodbnkav G avekTeG akodun Ki €av
npokaAoUV MePIOPICUEVEG BAGBEC oTnv avwdour, €’ 6gov
dev ennpedlouv Tn CUMNEPIPOPA TOU (OpEéd TNG YEPUPAG
otn @aon Asitoupyiag. 'ETol, pe Baon oToixeia npoopaTtng
gpeuvag oTig H.M.A. anod Toug opyaviopoUg NCHRP kai TRB,
d06nkav KpITAPIa TOCO Yyia VEEG, OCO Kal yid NaAdiEg kaTa-
OKEUEG YEQUPWOV.

H ekTipnon Twv €3aQIK®V HETAKIVAOEWV Adyw O01avoiEewg
aBabwv onpayywv oc acTikO nepIBAAlov anoTeAsi éva ano
Ta NAEOV ONUAVTIKA MpoPBANpATA MOU OXeTijovTal YE TNV
KATAoKeUn TWV onpdyywv. H kaunUAn TV PETAKIVACEWV
nou npokUNTel €ni Tou €dagoug (KAbeTa npog Tov agova Tng
onpayyac), NPoCOUOIWVETAl WE IKAVOMOINTIKA akpifeia anod
pia kapnUAn Gauss yia CUVONAKEG «eAeUBepoU Nediou». AUTO
€XEl NpokUWel PeTA and afloAdynaon Kal oTaTioTIKh enegep-
yacia evog peydAou apibuou eni-TONou PETPAOEWY. KaTa Tn
JIGVOIEN OUWG TWV ONPAYYWYV, EKTOG TWV KATAKOPUPWY HE-
TAKIVAOEWV npayuaronolioUvTal €ni Tou €dA®OUG Kal opifo-
VTIEG UETAKIVAOEIG.

H ekTipnon Tng €nikivduvoTNTag €VOG KTIpiou AOYW TwV a-
VWOTEPW £0APIKWV PETAKIVATEWY YIVETAI YE BACN Ta KPITHPIA
TWV 0PIAKWV EPEAKUCTIKOV MNAPAUOPPOOEWY KaTa Burland
& Wroth (1974). 'ETOI, pnyHaT®oeIG ekdnAwvovTal ¢ éva
KTiplo AOyw unépBaong piag Kpioiung €PEAKUCTIKNAG napa-
HopewonG. MNa Tnv e@appoyn Opwe oTnVv npa&n To KTipio
Bewpeital 10eaTd WG pia «eAACTIKR S0KOG», N 0noia akoAou-
0¢ei TIG ONUIOUPYOUUEVEG KATAKOPUPEC UETAKIVNOEIG. H ekTi-
UNon TNG akapwiag Tou KTipiou yiveTal pe Tn Bonbeia «ué-
oWV TIHWV» E/G Kal pe Bacn Tnv npokUNTouod avnypeévn
EQPEAKUOTIKA Napapdpewon Adyw TwV MNApAHOPPWOEWY,
EKTIMATAI N ENIKIVOUVOTNTA.

AapBdavovtag undyn KAtd TOUG UMOAOYIOHOUG Kal Tnv a-
Kauwia Tou KTIpiou, NPOKUMTEl PEIWON TWV NAPAUOPPHIEWY
(ONWCG auTEG gixav ekTIUNOEI yia ouvOnKeg «eAeUBepou nedi-
OU») Kdal KaTAd CUVEMEIA Kdl TNG ENIKIVOUVOTNTAG TOU KTIPiou-
dokou.

H avwTépw peiwon TNG enikiviuvoTNTAG UNMNPEE QVTIKEIUEVO
NPooMATWV EPEUVOV Twv Potts-Addenbrooke (1997) kal
Franzius-Potts-Burland (2006), ol onoiol eEéTacav T6GO Thv
€nidpaon TnG akapyiag Tou KTipiou, 600 kal AAAwv napayo-
VTV YIa TO OKOMO auTo. MeVIKA, N CUVEKTIUNON TNG akapwi-
ag Tou I.B. Tou KTIpiou KABwg kal Twv TPIBwV aTn diENIPa-
VEId TNG oTABuNG TNG BgupeAimong pelwvouv Tnv enidpacn
NG opIZOVTIag NapapdpPwong, kKabwg kal To AOyo OXETIKNAG
UETATOMIONG KATA TNV EKTIHNON TNG €MIKIVOUVOTNTAG €VOC
KTIpiou.
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Ta «levikd Supnepaopatika ZxoAia» Tng SIAAEENG ExOuV WG
€&ng:

1) H opBr npooopoinwon TWV YEWTEXVIKOV CUVONKWV Kal
TNG CUUNEPIPOPAG TWV €DAPIKWV UAIK®OV AMOTEAEI TOV
KUPIOTEPO NAPAYOVTA Yia TNV eKTIUNON TwV Kabi{Hoswv
Kal AoINWV peEYEBQV.

2) Ta yvwoTd KpITApId TWV ENITPENOUEVWY KaBIZNOoEWV
avTIHeETWNI{oUV EMNITUXWG TA NPORANUATA TNG Kadnuepi-
VNG NPAkTIKAG ouvnBwv (KTIPIAK®WV) OJOUIK®OV EPYWV.
AnaiToUv Opwc 191aiTEPN NPOTOXH:

a) OI nePINTWOEIG ONMoU N KApnUAn Twv kabilnoswv
napouacialel «KUPTWan».

B) H mBavr avanTtugn opifovTiwv peraTonioswv nedi-
Awv.

Y) H nepinTwon TwvV avopoloyevmv £da@IK®V anoBe-
OEWV, KAT’ €KTAON Kal o€ BA6og .

3) H Bswpnon TnGg aAAnAenidpaong €dd@ouUg — KATAGKEUNG
odnyei 0g pPealIOTIKOTEPEG eKTIUACEIC KaBi{AOswy,
OTPOPWV KAM. Ba npenel va epapuodeTal kaTd Tn peAE-
Tn a&idAoywv £pywv, N akdun katd Tn digepelvnaon ol-
KOVOUIK®WV AUCEWV anod anoWews OeUeAIWOEWE O OU-
vnon €pya.

4) H ekTipnon TNG €Midpacng TWV PETATONICEWY TWV Bepe-
AMOOswV TV BaABpwv oTnv avwdourn TwV YEPUPOV
unopei va BacioBei o GUOTACEIG MOU €XOUV WG Bacn
NPAyHATIKEG KATAYPAPEG TNG CGUUNEPIPOPAG TWV YEPU-
pwv. H peBodoloyia auTr anoTeAei cUyxpovo kai a&lo-
nioTo TPOMO yia TOV KABOPIOUO TWV UEYIOTWV AVEKTWOV
0PIV UETATOMICEWV OTN (Acn ASITOUPYIag TWV YEQU-
pPOV.

5) Kartd Tnv nepinTwaon Tng EKTIUNONG TNG €NIKIVOUVOTNTAG
TV KTIpiwv Adyw diavoifewg onpayywv napartnpolvTal
oTI:

a) H neploxn KUPTWONG TNG EAeUBEPNG EMIPAVEIAG TWV
€dapmv anoTeAei TRV NALov enikivduvn {wvn.

B) H enidpaon Twv opifovTiwv avnyuévwv napapop-
PWOEWV 0TN Jwvn auTh €ivalr GnUavTikn.

Y) H ouvekTiunon Tng akapwiag Tou KTipiou, Kadwg
Kal GAA®V NapaydvTwy, PEIWVEl YEVIKAG TOOO TO pé-
vyeB0¢ TwV opIfovTiwv NApapopPWOEWY, 000 Kal TO
AOYO TNG OXETIKNAG HETATOMIONG. O NPOTACEIG OUWG
Twv Potts—Addenbrooke (1972) «kai Franzius—
Potts—Burland (2006) anotehouv a&idAoyn ouupo-
AN (yia €dagIKEG oUVONKEG avaAoyeg Npog TNV ap-
yIAo Tou Aovdivou).

d) ZTIC avwTEpw MPOTACEIG, ONWG Kal yia TNV nepi-
NTwon «eAelBepou Nediou», yia TNV EKTIUNON TNG
EnikivduvoTnTag Twv KTipiwv 10XUOUV Ol OUCTACEIG
Twv Boscardin — Cording (1989) kai Burland
(2001), o1 onoieg BewpoUvTal OUWG CUVTNPNTIKEG
EKTIUNOEIG.

€) Ta Tnv nepinTwon KTipiwv anod QnAIGUEVO SKUPO-
depa:

i) Mnopei va yivel pia npwTn npoogyyion Tng Eni-
KIvOuvOoTNTag KTIpiou pe Bacn Tnv npdTacn npo-
oopoiwong katd Burland — Wroth (1974), pe Ao-
yo E/G = 12.5.

i) MAgov dOKIpOG TPOMOG OTNV NEPINTWON AUTH a-
noteAei n avaAuon pe aAAnAenidpaon £dapoug —
KATAOKEUNG.

TA NEA THZ EEEEI'M — Ap. 12 - ANPIAIOZ 2008

AI1GAEEN
Kalnyntn Antonio Gens
Technical University of Catalonia, Barcelona, Spain
Soil-environment interactions in
geotechnical engineering
(2007 Rankine Lecture)

H didAegn mapouoidotnke Tnv MéuTTn 17 AmpiAiou 2008 otnv Ai-
Bouca EkdnAwoewv Tou Kripiou Aloiknong tou EBvikou Metcofiou
MoAuTexveiou, oToU ZWyYpPAPou. ZTn CUVEXEID TTAPOUCIAfETal TTEPI-
Anyn Tng.

The range of problems that geotechnical engineers must
face is increasing in scope and complexity. Some examples
are the collapse of unsaturated soils, foundations on expan-
sive clays, tunnelling in sulphate bearing materials, control
of subsidence due to oil or gas extraction, and containment
of toxic or hazardous waste. In addition, potential climate
change may pose new problems in areas such as slope sta-
bility or permafrost thawing as well as placing new empha-
sis on topics such as radioactive waste disposal or deep
CO2 sequestration. Classical saturated Soil Mechanics is
often insufficient to provide the understanding and tools to
tackle these issues effectively.

In the lecture, a number of developments incorporating the
effects of new phenomena and new variables on the behav-
iour of soils were described and discussed. Recent devel-
opments in Unsaturated Soil Mechanics were reviewed first.
It was shown that they provide a consistent framework for
understanding the engineering behaviour of unsaturated
soils and the effects of suction and moisture changes.
Building on those developments, soil behaviour was further
explored by considering the effect of high and low tempera-
tures as well as of chemical variables. The resulting gener-
alised view of soil behaviour was then applied in the analy-
sis of field situations.

The lecture presented documented case histories that dem-
onstrate the relevance and implications of the develop-
ments described for geotechnical engineering practice.
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International NATM Engineer University Course
1% October 2008 — 27" June 2010
Graz & Leoben, Styria, Austria

Organizer: Graz Univ. of Technology, and Univ. of Leoben
Contact Person

Mrs Dagmar Ritter

Inst. for Felsmechanik und Tunnelbau

Technische Univ. Graz

Rechbauerstr. 12

A-8010 Graz, AUSTRIA

Telephone: (+43)316/8738114

Fax: (+43)316/8738618

E-mail: NATM@tugraz.a

The continuously increasing worldwide demand for quali-
fied tunnel engineers cannot be covered by the standard
education at universities.

The University course aims at increasing the skills of the
participants in the fields of geotechnical engineering and
tunnelling, with an emphasis on the “New Austrian Tunnel-
ling Method” (NATM). The degree holders shall be enabled
to accomplish tunnelling projects on their own in the face of
geotechnical, structural, organizational, contractual and
economic needs according to the latest state of the art.

The Course addresses civil engineers, geotechnical engi-
neers and engineering geologists who do have a distinctive
technical education and aim at a specialization in tunnelling.

Future fields of work may be planning, design and consult-
ing of underground projects for engineering offices, or con-
struction management for contractors and owners.

The University Course lasts 4 semesters and will take place
between April 2009 and October 2010. Registration will be
open from July 1st 2008.

Master on Advanced Studies (MAS)
on Tunnelling
August 2008 to April 2009
EPFL — Switzerland
Imr.epfl.ch/mas

Organizer: Swiss Federal Institute of Technology, Lausanne
Contact Information:

MAS Tunnelling

EPFL — LMR

Station 18

CH-1015 Lausanne, SWITZERLAND

The application for the 2008-2009 MAS on tunnelling can be
send back until June 2008.

Master of Advanced Studies (MAS) on Tunnelling at EPFL is
an international advanced training program, jointly organ-
ized by the Swiss Federal Institute of Technology Lausanne
(Ecole Polytechnique Fédérale de Lausanne, EPFL) and the
International Tunnelling and Underground Space Associa-
tion (ITA).
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MAS degree is awarded by EPFL at the completion of study,
endorsed by ITA. The program offers advanced and special-
ised training to tunnel engineers.

MAS Tunnelling is an annual program starting in August. It
provides high quality training covering theory, analysis,
design, construction and practice, to tunnel engineers and
managers worldwide. The course structure and workload
are designed for motivated individuals desiring advanced
learning.
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NMPOZEXEIZ>
FEQTEXNIKEz
EKAHAQZEIZ

Ma TiIg NaAaIOTEPEG KATAXWPNOEIG NEPIOCTOTEPES NANPOPOPI-
€C unopouv va avalnTnbouv oTa nponyoUpeva TeUXn Tou
«nePIodikoU» Kal OTIG NapaTiBEUEVEG I0TOCENIDEC.

Supnoaoio-Zuvedpio «H kar OANASSA Tn¢ KOPINOIAS
:fewAoyia - ZeiopoAoyia - lMepiBdaArov», 2-3 Maiou 2008,
Kopiveoc.

(C- 4 -0)

International Young Scholars’ Symposium on
Rock Mechanics 2008
Beijing, China 12 - 15 May 2008

The International Young Scholars’ Symposium on Rock Me-
chanics 2008 will be held on May 12 - 15, 2008 in Beijing,
China.

This symposium aims to promote the exchange of ideas and
experiences and to share recent advances in rock mechan-
ics and engineering among young scholars in the world.
Discussion on education of rock mechanics in the future is
also an important topic. The symposium is held in Beijing
which will as well offer an excellent opportunity for all the
participants to personally contact China and the Chinese
community of rock mechanics and to visit the largest rock
engineering projects in the world, such as Three-Gorge Pro-
ject, Qinghai-Tibet plateau railway, etc

All young scholars in rock mechanics, especially including
Ph.D students are welcome to the symposium. This sympo-
sium is not limited to young people, all professors, research
scientists and engineers who concern about development
and education of rock mechanics and training young schol-
ars in rock mechanics are also welcome to the symposium.

SUBJECTS:

. Field Investigation and Instrumentation

. Rock Properties and Mechanical Behavior

. Underground Mining and Excavation Engineering
. Rock Slopes and Landslides

. Tunnels and Foundations

. Dynamics and Blasting

. New Techniques and Methods

NOOAWNERE

For more information contact:

Prof. Meifeng Cai

College of Civil and Environmental Engineering
University of Science & Technology Beijing

30 Xue Yuan Road

Haidian District, Beijing 100083

CHINA

Tel: +86-10-62332464

Fax: +86-10-62333833

E-mail: caimeifeng@ustb.edu.cn
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INTERNATIONAL SYMPOSIUM

GROUND ANCHORS

Limelette test field results
14 May 2008, Brussels, BELGIUM

www.b -gbms.be
www.wtcb.be/go/anchorsymposium

Ground anchors have been used for several decades to an-
chor retaining walls and submerged structures, to stabilise
slopes, quay walls, tunnel faces.

The originating installation techniques and the used mate-
rial and tools are in general well known. However, this is
less the case with alternatives and new anchoring systems
that have more recently appeared on the market. As a con-
sequence, current design rules are in general not adapted
to these new developments.

Besides this market evolution, Belgium had no geotechnical
standards in the past, which has resulted in the integration
of different design and test methodologies, mostly based on
French and German standards or documents, in the project
specifications of different owners.

As European standardisation is fully developing, and be-
cause the Belgian Building Research Institute (BBRI-CSTC-
WTCB) is co-ordinating the establishment of the national
annex of the Eurocode 7 in Belgium, it identified the need
to take the initiative to organise a national research project
on Ground Anchors.

The research programme was initiated by the end of 2004,
and is financially supported by the Belgian Federal Public
Service “Economy” and the Belgian Normalisation Institute.
The project is guided by an interprofessional Working Group
under supervision of the project partners K.U.Leuven (Prof.
J. Maertens) and UCL (Prof. A. Holeyman).

Backbone of the research project is the extended real scale
load test campaign on approximately 50 ground anchors
performed at the proof station of the BBRI in Limelette.

Different ground anchor systems were tested to failure in
the second half of 2006, in different soil layers encountered
at the test site : silt, clayey sand with silex stones and ter-
tiary Bruxellian sand. Many parameters have been inte-
grated in this extended test campaign, a.o. maintained load
testing versus cyclic testing, diameter of the boring tools...
An important added value is the excavation of approxi-
mately 30 of these tested anchors in order to observe their
dimensions and to analyse their influence on the results
obtained during the static load tests.

During this symposium the various aspects of the extended
load test campaign in Limelette (B) will be reviewed : soil
investigation, anchor installation methods, load testing and
interpretation, as well as observations related to the exca-
vated anchors. Suggestions for an approach to design and
test ground anchors in Belgium following the Eurocode 7
principles will be put forward.

Moreover attention will be paid to the experience with
ground anchors of three main organisations on the Belgian
building market: Tuc Rail, the Federal Public Buildings Ser-
vice, and the Ministry of the Flemish community.

Finally three contributions from neighbouring countries (NL,
F & DE) will deal with developments in anchoring tech-
niques and design approaches in their country and/or in
Europe.

Information :

BBRI
Carine Godard

ZeAida 20



Av. P. Holoffe, 21

B-1342 Limelette, Belgium

Tel.: +32 (0)2 655.77.11, Fax: +32 (0)2.653.07.29
E-mail: carine.godard@bbri.be

O3 D

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

(C- 4R -0)

International Conference On Geotechnical And
Highway Engineering
Advancement in Geotechnical And Highway Engineering

GEOTROPIKA 2008

26-27 May 2008, Kuala Lumpur, Malaysia
seminar.spaceutm.edu.my/geotropika2008

International Conference on Geotechnical and Highway En-
gineering GEOTROPIKA 2008 will be held on 26-27 May
2008 at Pan Pacific Hotel, Kuala Lumpur, Malaysia. The
Conference will be organized by Universiti Teknologi Ma-
laysia (UTM) and supported by Institute of Quarrying Ma-
laysia, Institution of Engineers Malaysia (IEM) and Public
Works Department, Malaysia.

The International Conference in Geotechnical and Highway
Engineering, GEOTROPIKA 2008 is aimed to provide op-
portunities for participants to exchange ideas and experi-
ences via technical papers and discussions on practical ap-
plications to generate better understanding amongst prac-
ticing Geotechnical and Highway engineers and other re-
lated professionals on the importance of their professions
and the impact on construction industry.

Main Theme "Advancement in Geotechnical and Highway
Engineering".

Listed below are the topics to be discussed:

e Performance Prediction of Geotechnics and Highway
Constructions

e Construction of Roads over Problematic Soils
e Soils Improvement, Stabilization and Reclamation
® Soil and Rock Slope Failures and Remedial Measures

e |Innovation on Highway Construction and Pavement
Materials

® Foundation Engineering
e Geological and Rock Engineering

® Other Related Topics

Conference Objective

Geotechnical and Highway engineers are always faced with
problems related to the performance prediction of construc-
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tions as well as the diagnostic of past failures. Therefore
the conference will be held with the following objectives:

e To provide opportunities to interact with world leading
figures in geotechnical and highway engineering.

e To provide avenue to network and exchange ideas with
stakeholders from industry.

e A chance to contribute and share knowledge, ideas and
experiences on the practical applications in Geotechnical
and Highway Engineering fields to enhance the prediction
performance of construction and minimize or prevent fu-
ture failures.

GEOTROPIKA 2008 Secretariat

School of Professional and Continuing Education (SPACE),
Universiti Teknologi Malaysia,

No. 40-50, Jalan Kebudayaan 1, Taman Universiti

81300 Skudai Johor Darul Takzim, MALAYSIA

Contact Person: Ms. Zarina / Ms. Hanim

Tel: +607-5218159/8170, Fax: +607-5211355

Website: http://seminar.spaceutm.edu.my/geotropika2008
Email: geotropika2008@spaceutm.edu.my

Workshop on
Planning of Construction of Tunnels for
High Speed Railway Connection AIS
(AUSTRIA, ITALY, SLOVENIA)
May 30, 2008, Portoroz, Slovenia
www.ita-slovenia.si

Sustainable development of European Union contains bold
plans of construction of contemporary and energy saving
economical railway connections that they include also con-
struction of tunnels, very often. Planned are contemporary
railway connections on directions north - south and east -
west and some second development sections, so that con-
struction of these connections in next decades won't go
around Republic of Slovenia.

Hilly and mountainous territory and other specialities, de-
mand construction of tunnels often, which enables to keeping
of natural and cultural heritages and possibility of develop-
ment of more districts. That is why are Slovenian Society for
Underground Structures and International Tunnelling and
Underground Space Association ITA-AITES organise Interna-
tional workshop on “Planning of construction of tunnels for
high speed railway connection AIS (AUSTRIA, ITALY, SLOVE-
NIA)”. It will light up more points of view of contemporary
construction of railway tunnels and make transfer of
newest technological solutions of construction possible for
wider professional public. Lecturers, that they are interna-
tionally confessed experts for individual fields of construction
of railway tunnels, will take part in foreseen debates between
individual subjects in time of workshop actively.

For information regarding hotel accommodation and registra-
tion please contact:

Auditoria d.o.o.

Malnarjeva 10

S1-1000 Ljubljana, Slovenija
T: +386 1 2445 676

F: +386 1 2445 675

E: registration@auditoria.si
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3 JUNE TO & JUNE 2008
MOSCOW, RUSSIA

www.nodig2008.ru

We were very glad to know about the decision of The Inter-
national Society for Trenchless Technology (ISTT) to hold
the International conference and exhibition NO-DIG 2008 in
Moscow. The Russian Society for Trenchless Technologies
was founded just several years ago but it has come a long
way since that time.

| believe that this positive decision was influenced by both
the progress of Russia in the application of trenchless tech-
nologies for placement, rehabilitation and repair of pipeline
networks as well as by the potential of their development in
Russia.

Being the Director General of Mosvodocanal | cannot avoid
saying about our achievements in Moscow. New methods of
construction, maintenance, rehabilitation and repair based
on trenchless technologies, which until recently were con-
sidered to be a novelty, or a risky innovation, have now
have become a part of our everyday work. And this is only
the beginning. I am sure that this trend will continue to
accelerate in Moscow, and will spread out to the other big
cities of Russia and indeed to the other countries of former
USSR.

On behalf of the Russian Society for Trenchless Technolo-
gies (RSTT) | have the honour to invite you to take part in
the International NO-DIG Conference and Exhibition 2008
in Moscow. | am sure that participation in the conference
and exhibition will be of great interest to you in your work
to improve the quality of life for your clients and customers.
We, for our part in the RSTT will do all that we can to make
NO-DIG 2008 Moscow the world leading trenchless technol-
ogy event for 2008.

Stanislav Khramenkov
President,
RSTT

Sessions

e New machines, techniques and developments for trench-
less applications

Trenchless techniques and practices of new installations
Trenchless techniques for repair and renovation
Micro-tunnelling — choices and practices

Asset management and Life Cycle Analysis

Utility corridor design construction and maintenance

For International support please contact:

The International Society for Trenchless Technology (ISTT)
Address: United Kingdom, LONDON,

SW1X 8PS, 15 Belgrave Square

Phone: +44 (20) 7259 6755

Fax: +44 (20) 8850 7447

E-mail: info@istt.co.uk

Website: http://www.istt.com

Contact person:

Mr. John Castle

Executive Secretary

Phone: +44 (1608) 674 900 (dir.)
Fax: +44 1608 674 707

E-mail: mdwfl7@dial.pipex.com
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Geo-Environmental Engineering 2008
12-14 June 2008, Kyoto, Japan

The conference provides an international forum to discuss
the problems facing the public and private sectors, the en-
gineering and scientific communities, in terms of the waste
management and remediation of contaminated lands, and
related topics.

The conference venue is the Clock Tower Centennial Hall,
which has come to symbolize Kyoto University.

The main goal of Geo-Environmental Engineering 2008 is to
bring together international information, experience and
research in order to give the conference participants a
greater knowledge and ability to help revitalize their com-
munities.

Conference Topics

* Waste / landfill management

= Landfill liner and cover

= Geosynthetics in geo-environmental engineering
« Geotechnical reuse of solid waste

= Contribution to global environmental problems

= Remediation of contaminated sites

« Environmental assessment

« Risk management

= Ground improvement technologies

« Lessons from the field and case studies

For more information Email: inui@mbox.kudpc.kyoto-
u.ac.jp
(G248 -

International Geotechnical Conference “Development of Urban Areas
and Geotechnical Engineering”, 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

O3 D

12th International Conference on
Ground Penetrating Radar
15 — 19 June 2008, Birmingham, United Kingdom
www.gpr2008.org.uk

GPR2008 seeks to showcase not only the best in terms of
academic and applied papers and posters, but also the
cutting edge of GPR and related technology. A full
conference programme, technical exhibitions, practical
demonstrations and poster sessions will combine to make
GPR2008 a very successful conference.

“GPR2008 in Birmingham will include all the normal activi-
ties of a thoroughly professional academic conference.
Supported by four GPR departments within the University of
Birmingham and the GPR industry from both the UK and
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Europe it promises to be a very memorable event held in an
exciting and vibrant city”

Dr Chris Rogers
Deputy Head of Civil Engineering, University of Birmingham
Co-Chairman GPR2008

Dr Richard J Chignell
Technical Director, PipeHawk plc
Co-Chairman GPR2008

“The University of Birmingham is one of Britain’s leading
research institutions. We seek to promote academic
excellence through research of the highest standard,
partnered by strong links with industry and commerce to
effectively transfer knowledge and technology to the wider
community. The University enthusiastically supports the
GPR2008 Conference and welcomes the opportunity to
engage with such a prestigious international scientific
organisation.”

Professor Mike Cruise
Pro-Vice-Chancellor (Research and Knowledge Transfer)

For information on registrations/bookings;
Rose Padmore
Tel: 01562 881013

Email: gpr2008@opening-doors.org.uk

Please send paper/abstract submissions to;
Michelle Web
Email: Michelle.Webb@pipehawk.com

For general enquiries or information on
sponsorship/exhibitor packages please contact;
Kirsty Mack

Tel: 0121 414 7254

Email: k.a.mack@bham.ac.uk

2 Gan-tnvironment ¥
und Langscaps

GEO-ENVIRONMENT &
LANDSCAPE EVOLUTION 2008
Third International Conference on Evaluation,
Monitoring, Simulation, Management and
Remediation of the Geological Environment and
Landscape
16 - 18 June, 2008, The New Forest, UK
www.wessex.ac.uk/conferences/2008/geoenv08

This Conference aims to study the role of geosciences in
environmental management. The geosciences understand-
ing of natural systems and their process is of fundamental
relevance for proper use of the land.

The study of the Earth’s materials and dynamic processes is
essential for different fields of application, and to increase
our knowledge of varying environmental problems, such as
air, soil and water pollution, soil erosion, waste disposal,
water quality, building materials and foundations, and
many others. Understanding geologic processes is also es-
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sential to other fields of study, such as engineering, envi-
ronmental management, land preservation and restoration,
urban environment, land and ecosystem inventories and
scenery assessments and landscaping.

The objective of the Meeting is to provide a forum for dis-
cussion of these topics among researchers, engineers,
planners, decision-makers, consultants and other profes-
sionals interested in the contribution of geosciences and
geo-information to environmental management, land pres-
ervation, remediation and sustainable development.

The first meeting of this successful conference series was
held in Segovia, Spain in 2004 followed by one in Rhodes in
2006.

Topics:

- Environmental planning and management
- Environmental modelling

- Environmental monitoring

- Environmental pollution

- Remediation

- Climateological processes

- Geo-environment in urban settings
- Geo-ecology

- Hydrological studies

- Landscape analysis

- Natural hazards and risks

- Remote sensing

- Soil and rock properties

- Vulnerability studies

- Ecological restoration

Conference Secretariat:

Rachel Swinburn

Conference Manager

Geo-Environment & Landscape Evolution 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

June 16 — 18, 2008, Chicago, lllinois, USA
www.ict.uiuc.edu/RILEM

This conference focuses on the causes, development, and
maintenance / rehabilitation of pavement cracking, as well
as techniques for abating pavement cracking. It will include
contributions on theoretical modelling, experimental re-
search, and case history studies on cracks in flexible, rigid,
and composite pavements.

Topics:

e Initiation and propagation of cracks including model-
ling, calibration, and validation

e Top-down and bottom-up crack mechanisms

e laboratory testing techniques and evaluation effective-
ness

® In-situ experimental studies: field construction and
rehabilitation techniques to inhibit pavement cracking
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e Performance of crack preventative techniques and
pavement service life prediction

e  Construction approaches and their relation to crack
development

Crack surveys and nondestructive evaluation
New design techniques

Conference Secretariat

Leslie Elble

lllinois Center for Transportation

University of lllinois at Urbana Champaign
1611 Titan Drive

Rantoul, IL 61866

Phone: (217) 893-0705, Fax: (217) 893-0601
RILEMcracking@gmail.com

Scientific Information

Imad L. Al-Qadi

University of lllinois at Urbana Champaign
1203 Newmark Laboratory

205 North Mathews, MC-250

Urbana, lllinois 61801

Phone: (217)265-0427, Fax: (217)333-1924
alqgadi@uiuc.edu

DEBRIS FLOW 2008

Second International Conference on Debris
Flow including all aspects of Debris Flow Moni-
toring, Modelling, Hazard Assessment, Mitiga-

tion Measures, Case Studies, and Extreme
Events, Erosion, Slope Instability and Sediment

Transport
17 - 19 June, 2008, The New Forest, UK
www.wessexXx.ac.uk/conferences/2008/debris08/ind
ex.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
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most advanced, state-of-the-art methodologies in monitor-
ing, modelling, mechanics, hazard prediction and risk as-
sessment.

Topics:

- 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

Geo-Environment & Landscape Evolution 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

(G248 -0

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'lngénieur
— 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

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

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

Gree5 Construction for a sustainable environment, 1 - 4
July 2008, Vilnius, Lithuania, www.green5.co.uk

(G248 -0
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www.e-unsat.dur.ac.uk

The 1st European Conference on Unsaturated Soils will be
held in Durham, UK from 2-4th July 2008. The conference
is intended to bring together researchers and practitioners
involved in unsaturated soils in Europe. This is a time of
increased activity in research and practice related to
unsaturated soils within Europe (particularly through the
MUSE project) and it will be an appropriate time to hold the
first European conference. We would like to invite you to
attend the conference and participate in the presentations
and discussions.

The broad theme of the conference is the engineering be-
haviour of unsaturated soils and this covers a range of soil
categories that includes expansive soils, collapsible soils,
natural soils, compacted soils, residual soils, arid soils, py-
roclastic soils, rockfill materials and fractured rocks. Papers
are solicited under specific sub-themes including but not
necessarily limited to the following:

Advances in Testing Techniques based on new or im-
proved methods for measuring/controlling suction and de-
termining the properties of unsaturated soils in the labora-
tory or in the field. These could include flow, mechanical,
thermal or chemical properties.

Engineering Behaviour of unsaturated soil observed dur-
ing high quality Ilaboratory testing with measure-
ment/control of suction and during field characterization
campaigns for the in-situ measurement of suction and other
unsaturated soil parameters.

Constitutive Modelling of deformation, water retention,
permeability and chemo-osmotic processes in unsaturated
soil. Formulations of coupled thermo-hydro-chemo-
mechanical constitutive models based on generalized defini-
tions of stress and strains are particularly welcome.

Numerical Modelling of boundary value problems in un-
saturated soil by using analytical solutions or computational
methods. Contributions are welcome on the development of
specific computational algorithms relevant to unsaturated
soils including, for example, integrators of complex consti-
tutive relationship, solvers of large algebraic systems and
techniques dealing with strain-localization.

Case Studies involving monitoring of suction and other
aspects of engineering or geo-environmental behaviour.
These include classical applications such as foundations,
road pavements, slopes, embankments, dams, retaining
structures, waste disposal and pollutant transport as well as
emerging applications of unsaturated soil mechanics like
the underground storage of carbon dioxide, gas release
from ocean seabed and enhanced oil recovery.

Contact by email at e-unsat@durham.ac.uk.
ACADEMIC SECRETARIAT

Dr David Toll: d.g.toll@durham.ac.uk
ON-SITE SECRETARIAT

Dr Charles Augarde
Email: charles.augarde@durham.ac.uk
Tel: (+44/0) 191 334 2504

Dr Charles Augarde
School of Engineering
Durham University
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South Road
Durham, DH1 3LE, UK
Fax: (+44/0) 191 334 2407
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2008 Seismic Engineering International Conference com-
memorating the 1908 Messina and Reggio Calabria Earth-
quake (MERCEA'08), 8 — 11 July 2008, Reggio Calabria and
Messina, Italy - www.mercea08.org
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GKK 08 - Geomechanics Colloquium Karlsruhe
"Fundamentals and Applications of Geomechanics"
Scientific Symposium on the occasion of the
70th birthday of Prof. Dr.-Ing. Dr. h.c. Gerd Gudehus
and the centenary of Baurat h.c. Prof. Dr. techn. Dr.
mont. h.c. Leopold Muller
Karlsruhe, July 24-25, 2008
www.ibf.uni-karlsruhe.de/gkk08/akk08_en.html

The Institute for Soil Mechanics and Rock Mechanics at the
University of Karlsruhe (TH) honours two of its outstanding
personalities.

In 1966, the university (at that time still Institute of tech-
nology) was able to enlist Professor Dr. Leopold Muller from
Salzburg, the founder of the International Society for Rock
Mechanics (ISRM), as honorary professor. Until his retire-
ment in 1976 he headed the department of rock mechanics
and has strongly influenced generations of students as aca-
demic teacher. With Prof. Leopold Miller we also com-
memorate a scientist who has established modern rock me-
chanics as an interdisciplinary science by his pathbreaking
research work. In January 2008 he would be 100 years old.

In 1973, Professor Dr. Gerd Gudehus was appointed to the
professorship for Soil Mechanics and Foundation Engineer-
ing. His competent familiarity with the fundamentals of
theoretical mechanics soon resulted in the chairs's inter-
national reputation as a centre for fundamental research in
soil mechanics. Bridging the gap between soil mechanics,
granular dynamics and physical chemistry has become the
ultimate scientific challenge in the lifework of Prof. Gude-
hus. Over the years his research resulted in the emergence
of a genuine "Karlsruhe school”. Prof. Gudehus celebrates
his 70th birthday in July 2008.

To mark these jubilees, you are invited to:

e Two days of scientific presentations from the areas of soil
mechanics and rock mechanics, foundation engineering
and rock engineering.

o the farewell lecture of Prof. Gudehus

e and an festive evening on July 24th, 2008

3 D

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
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International Summer School on Rockslides
and Related Phenomena

20 August — 5 September 2008
Kokomeren River Valley, Kyrgyzstan

Rockslides (bedrock landslides) are among the most haz-
ardous natural phenomena in mountainous regions. Though
relatively rare, in comparison with landslides in non-lithified
soils, they pose a threat to the vast areas due to enormous
amount of rocks involved (sometimes up to billions of cubic
meters in volume), their high mobility and ability to create
large natural dams. The latter cause inundation of the val-
leys upstream and catastrophic outburst floods down-
stream. The aim of the International Summer School is to
demonstrate various types of bedrock landslides and re-
lated phenomena to students and young landslide re-
searchers. Annual training course includes field study of
rockslides of different morphological types — long runout
rock avalanches, intact and eroded rockslide dams. Various
methods of rockslide identification, mapping, dating, detail
study of their internal structure and of rockslide debris
grain-size composition will be presented directly at the out-
crops.

Numerous rockslides and rock avalanches of various types
ranging from few millions to more than 1 billion cubic me-
ters in volume are concentrated in the Kokomeren River
valley (Central Tien Shan) within a limited area of about
40x%<40 km at a one-day trip distance from Bishkek city —
capital of Kyrgyzstan. Most of them are located near a road
along the Kokomeren River connecting villages in the
Suusamyr and Djumgal depressions. Sites in tributary val-
leys without motorways require only a few hours of hiking
to reach them. Due to arid climate and lack of vegetation
rockslides’ morphological features are well preserved and
clearly visible. Some of rockslide deposits are deeply dis-
sected by erosion that allows studying their internal struc-
ture in detail. Along with the bedrock slope failures several
very large landslides in non-lithified Neogene and Quater-
nary deposits can be found in the adjacent neotectonic de-
pressions.

Besides rockslides and landslides, the study area is ex-
tremely rich in the expressive manifestations of Neotecton-
ics and Quaternary tectonics such as active faults, one of
which had been ruptured by 1992 M7.3 Suusamyr earth-
quake, and numerous examples of tilted and folded pre-
Neogene planation surface.

The annual ICL International Summer School has been or-
ganized since 2006. It was attended by participants from
Czech Repubilic, Italy, USA and Kyrgyzstan.

The 2008 ICL training course will be focused basically on
the geological and geomorphic features typical of large
rockslides in rugged terrain. It will be supplemented with
the training course organized within the frames of the EU
Specific Support Action "International Working Group on
Natural Hazards in the Tien Shan" (NATASHA) focused
more on the geophysical and geotechnical methods of rock-
slide field studies. These training courses will be carried out
from August 20 till September 5, 2008.

The participation fee is 25 Euro/day, which includes all
costs at the site: camping (in tents; participants will be
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asked to bring sleeping bags), food, local transportation,
maps, guidebooks.

Organizers will provide help obtaining a visa if necessary.
Participants should arrive to Bishkek connected with Mos-
cow, London and Istanbul by direct daily flights. Arrival via
Almaty is possible as well.

ICL Summer Scholl guidebook can be downloaded from the
International Consortium on Landslides homepage:
http://icl.dpri.kyoto-u.ac.jp/Summer_School_Guidebook-
2007-small.pdf (to diminish file size figures' resolution was
reduced to 75 dpi). The NATASHA Summer School Guide-
book will be available in 2008 prior to the training course.
Printed copies will be provided to the participants in Bish-
kek.

Those who are interested, please contact:

Alexander Strom

Institute of Geospheres Dynamics, Russian Academy of
Sciences

Leninskiy Avenue, 38, Building 1, 119334, Moscow,
Russia

e-mail: a.strom@g23.relcom.ru,
a_strom2002@yahoo.co.uk

Abdrakhmatov Kanatbek

Institute of Seismology, National Academy of Science,
Asanbay 52/1, 720060, Bishkek, Kyrgyzstan

e-mail: kanab53@rambler.ru
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ALPPS 2008 — Alpine Landslide Problems and Projects Switzerland 2008

Bem, Switzerland, August 23 - September 3, 2008
Sponsored by the Intemational L ap ndd the Japanese Friends of the 1CF]

slide Rescarch Gr

August 23 - September 3, 2008, Bern, Switzerland,
www.alpps.ch

Welcome to the XII International Conference and Field Trip
on Landslides (ICFL), the ALPPS 2008. Founded by mem-
bers of the Japanese Landslide Society and the Interna-
tional Landslide Research Group, it has always been the
intention of the ICFL to provide scientists, engineers and
planners concerned with landslides with an environment,
where they could discuss and exchange ideas about land-
slide processes, investigations and monitoring right in the
field. After previously holding meetings in Japan, USA, Aus-
tralia, New Zealand, Switzerland, Austria, Italy, Czechoslo-
vakia, Spain, England, Poland and Norway, it is an honour
for us to announce, that the XIlI ICFL, the ALPPS 2008,
will again, be held in Switzerland. Through a variety of
fieldtrips and a symposium, the ALPPS 2008 will use the
surrounding Swiss Alps to provide an excellent environment
to observe and discuss different slide phenomena.

Program

23.08.08 Opening of ALPPS 2008 in Bern, UNESCO World
Heritage Site

24.08.08 Symposium at the Institute of Geography of the
University of Bern

25.08.08 Excursion to the Landslides of Schwarzsee and
Falli Holli (Western Pre Alps, Canton Fribourg)

26.08.08 Excursion to the Landslides of La Frasse (Alpine
Part of Canton Veaux) and Fully (Canton Valais)

27.08.08 Excursion to the Landslide of Randa (Mattertal,
Canton Valais)




29.08.08 Excursion to the Ritigraben (Mattertal, Canton
Valais) and lligraben (Rhonetal, Canton Valais)

30.08.08 Excursion to the Gemmi, Alte-Gemmi Rock Gla-
cier and the Ancient Landslides of Kandersteg
(Bernese Oberland)

31.08.08 Excursion to the Lutschinentéler (Bernse Ober-
land) and Baregg (Recent Rock Slide at Eiger
Mountain)

01.09.08 Excursion to the Top of Europe: Jungfraujoch,
UNESCO World Heritage Site (Engineering Geol-
ogy in Permafrost)

02.09.08 Excursion to the Mountain Torrents of Brienz
(Bernse Oberland). Closing of ALPPS 2008 in
Bern

Contact:

Universitat Bern

Geographisches Institut

Angewandte Geomorphologie und Naturrisiken
Hallerstrasse 12

CH-3012 Bern, Switzerland

Telephon: +41 31 631 47 18, Fax: +41 31 631 85 11

INTERNATIONAL
DISASTER AMD RISK
COMFERENCE BAVDS

DAVOS—re

IDRC Davos 2008
International Disaster Reduction Conference
24 - 29 August 2008, DAVOS - Switzerland

from thoughts to action
www.idrc.info

We are pleased to invite you to the forthcoming Interna-
tional Disaster and Risk Conference IDRC Davos 2008. After
the successful launching of the IDRC- idea with the first
global conference IDRC Davos 2006, held in Davos, Swit-
zerland in late August 2006 and with the first region con-
ference hold in Harbin, China, the IDRC Harbin 2007 con-
ference with the clear focus on China and South East Asia in
late August 2007, we are back again in Davos, Switzerland,
with its beautiful mountain surrounds, well known as host
of the World Economic Forum WEF and place for visionary
thinking and strategic discussions.

IDRC Davos 2008 will last from August 25th through August
29th, 2008 and will address global problems and attract
participants from all over the globe. We expect more than
1300 participants from 130 countries.

The conference will take an integrated, multidisciplinary
approach when addressing the different kinds of risks af-
fecting society today, risks which might be far beyond any
particular stakeholder’'s capacity to control and that may
adversely affect multiple parties across geographic borders,
sectors and industries.

The IDRC organising committee anticipates a very success-
ful and worthwhile conference and invites you to join this
global gathering of leading experts from fields such as the
natural, engineering and social sciences, government, the
private sector, civil society, international organizations,
NGOs and other risk management professions.

We look forward to welcoming you in Davos in August
2008!

Dr. Walter J. Ammann
Chairman IDRC Davos 2008
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Conference Topics

The conference motto for IDRC Davos 2008 is: “Public-
private partnership — Key for integral risk management and
climate change adaptation”.

Thus underlining the importance of the private sector in
disaster reduction and risk management. Solutions for an
effective and efficient global disaster and risk management
and for climate change adaptation need the involvement of
all stakeholders of the public and the private sector and
success will only be achieved if public and private institu-
tions share their interest and knowledge and cooperate
closely in financing common solutions, in developing com-
mon standards and — most important for success - in shar-
ing the benefits.

IDRC Davos 2008 will address a broad range of risks and
threats including natural hazards, risks of a technical, bio-
logical and chemical nature, but also climate change, pan-
demics and terrorism, with a clear focus on a consistent
and systematic risk management approach, to be able to
take effective and efficient decisions for disaster risk reduc-
tion and mitigation measures, which lead to transparent
and comparable results in different risk situations.

A particular focus will be set on disaster risk management
policies, climate change, critical infrastructures and pan-
demic diseases, always with the perspective of public-
private  partnership and sustainable development.
To continue the discussion on issues committed in the IDRC
Davos 2006 Declaration, special cross-cutting themes will
be addressed.

We highly appreciate abstracts which focus on lessons
learned, case studies or best practice examples, in particu-
lar also abstracts on experiences with public-private-
partnership projects and initiatives.

Cross-cutting themes:

urban risks

risk governance

risk dialogue

sustainable livelihood

gender and disasters

ethics in risk management

environmental vulnerability

regional aspects in disaster reduction and risk man-
agement

IeMmMUOowy

Specific conference Topics for IDRC Davos 2008:
Topic 1: Integral risk management

Incomplete understanding of the substantial medium and
long term benefits of effective risk management method-
ologies and implementation strategies is the most serious
impediment to overcoming disasters that cause death, loss
of property, destruction of the environment, damage to
critical infrastructure and disruption of livelihood.

Topic 2 : Climate change mitigation and adaptation

A holistic approach to address the impact of climate change
and other disasters in the lives and livelihoods especially of
the poor and vulnerable communities requires the integra-
tion of climate change mitigation and adaptation and disas-
ter risk management. To bridge the existing gaps between
the climate change and disaster risk management groups is
a major challenge.

Topic 3: Pandemics, diseases
A pandemic will likely occur simultaneously throughout in-

dividual countries and strike the whole world, preventing
shifts of resources. A critical shortage of personnel in im-




portant sectors is likely to occur. How can society deal with
a situation, which may last for months? Business continuity
planning becomes a major issue.

Topic 4: Critical infrastructures

Critical infrastructures are institutions, part of our built-
environment or services, which are of essential importance
to society. Single local events may lead to transboundary,
progressive failures and produce in our complex, global
world dramatic consequences for countries, business and
societies, thus being extremely susceptible to terrorist
threats.

IDRC

International Disaster and Risk Conference
Fluelastrasse 11

CH - 7260 Davos Dorf, Switzerland

e-mail: info@idrc.info

Tel. +41 (81) 417 03 72, Fax. +41 (81) 417 01 10

1st South American Symposium
on Rock Excavations
1 — 2 September 2008
Santa Fé de Bogota, Colombia
WWW.SCJ.0rg.co

Contact Person:

Mr Juan Montero Olarte

Telephone: (+57)1/6910659
E-mail: juanmonterol7@etb.net.co

O3 D

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

3 O

19th European Young Geotechnical Engineers
Conference
4 - 5 September 2008, Gyor, Hungary

Contact person: Dr Emoke Imre E-mail:
issmge@ymmfk.szie.hu; imreemok@hotmail.com

3 O
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EuroGeo4 - 4™ European Geosynthetics Conference, 7 — 10
September 2008, Edinburgh, Scotland, United Kingdom -
WWW.eurogeo4.org

International Workshop on Geoenvironment & Geotechnics,
8 — 9 September 2008, Milos Island, Greece -
milos.conferences.gr/?geoenv2008

1st International Conference on Transportation Geotech-
nics, 8 — 10 September 2008, Nottingham, United Kingdom
- www.nhottingham.ac.uk/ncg

“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

12th International Conference "Geotechnika - 2008 -
Geotechnics" on Techniques, Technologies and Monitoring
of the Geotechnical Construction, The High Tatras, Slovak
Republic, 10 - 12 September 2008

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

O3 D

Regional Conference on Geomorphology
Landslides, Floods and Global Environmental
Change in Mountain Regions
Brasov, Romania, 15-25 September 2008
www.geomorph.org , www.geoinst.ro

The Conference will promote exchange of ideas and meth-
ods for the investigation of landslides, floods, and associ-
ated geomorphic processes in connection with Global Envi-
ronmental Change. Mountain Regions are very sensitive
geosystems to Global Change. At the same time, they offer
a variety of goods and services to mankind.

Conference Secretariat

Marta Jurchescu, Lidia Garbiz

Institute of Geography, Romanian Academy, 12, Dimitrie
Racovitd Street Bucharest, 023993 ROMANIA Telephone:
004 021 313 59 90/ 314 37 48 Fax: 004 021 311 12 42 E-

mail: geoinst@rnc.ro Website.: www.geoinst.ro

(S
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1 Rock Mechanics Symposium

1st Southern Hemisphere
International Rock Mechanics Symposium
16 - 19 September 2008, Western Australia
www.shirms.com

SHIRMS 2008 will be an innovative symposium bringing
together rock mechanics researchers and practitioners from
the main areas of earth sciences to exchange ideas and
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lessons learnt, and to develop further collaboration and
synergies. This symposium will set the agenda for future
research and operational directions, and ensure the ongoing
viability of the mining and civil engineering industries.

The technical programme will feature papers discussing the
latest developments and improvements from around the
globe.

SHIRMS will feature four main technical streams including:

®  Mining rock mechanics
(] Civil rock mechanics
e Fundamental rock mechanics

e  Petroleum rock mechanics

Contact Person:

Dr Yves Potvin

PO Box 3296, Nedlands, WA 6009
AUSTRALIA

Telephone: (+61)8/64883300
Fax: (+61)8/64881130

E-mail: acg@acg.uwa.edu.au

3 O

ITA — AITES World Tunnel Congress and 34™ General As-
sembly of ITA — AITES, 19 + 25 September 2008, Agra,
India - www.cbip.org

4th International Symposium on Pre-Failure Deformation
Characteristics of Geomaterials and Symposium Deforma-
tion Characteristics of Geomaterials (IS-Atlanta 2008), 21 —
24 September 2008, Atlanta, U.S.A.,
www.isatlanta2008.org

O3 D

International Symposium
on Conservation of Ancient Sites 2008
21 — 24 September 2008, Dunhuang, China
www.dha.ac.cn

Contact Person:

Mr Ma Jianhong

Dunhuang Academy

Mogao Grottoes

RC-736200 Dunhuang, CHINA
Telephone: (+86)937/8869103
Fax: (+86)937/8869103
E-mail: miajianhong@163.com
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TETAPTO NANEAAHNIO ZYNEAPIO
AIAXEIPIZH KAI BEATIQZH NAPAKTIQN ZQNQN
MuTIAflvn, 23 — 27 ZenTepBpiouv 2008

To EpyaaTnpio Alpevik®v ‘Epywv Tou E.M.M. pe Tnv unoaoTn-
pIEN dNUOCiwV Kal IDIWTIKWV POopEWV, dlopyavmwvel To TeTap-
To MaveAAfqvio Suvedpio yia Tn AIAXEIPISH KAI BEATIQSH
MAPAKTIQN ZQNQN. To Zuvedpio Ba npayuaTonoindei otnv
MuTIAfVN OTIG 23 - 27 SenTeuBpiou 2008.

AVTIKEiPEVO TOU Suvedpiou €ival N napouaciacn TwV VEOTE-
pwv €EEAiEEWV OTO XWPO TWV EMIOTNHWV KAl TWV TEXVOAO-
Yyiov nou oxeTifovral pe TIG napdkTieg {wveg otnv EAAGda
kar Tnv Kunpo, Tnv €peuva, Tov oxedlaoud, Tnv npooraaia,
TNV UEAETN, TNV KATAOKEUN Kal TNV dIaxeipion Twv napakTi-
WV €pywv, KABWG €niong kal Tnv ekTipnon Twv nepifaiio-
VTIK®OV ENINTOOEWV OTIC NAPAKTIEG {WVEG.

To >uvedplo ansuBUVETal OTOUG EPEUVNTEG, MEAETNTEG, Ka-
TaokeuaoTeg, AEI, dnuooioug @opeig, OTA, Aipevikd Tapeia,
nepIBAANOVTIKEG OpYAVWOEIG KAl UMNPECIEG Mou evdiapEpo-
VvTal Kal agXoAoUvTal YE TIG NAPAKTIEG (WVECG, TOUG OMoioug
Kal NPOOKAAEl va MApoucidoouv To £pY0 Kal TIG EUMEIPIEG
TOUG.

OEMATOAOTIA XYNEAPIOY

MapdakTio Quoikd Kal avlpwnoyeveg nepiBailov
MapakTia yewpop@oAloyia kai diakivnon 1ZAuatog
Néec péBodol kal TEXVOAOYIEG yia TNV napakoAoudnon Twv
napakTiov {wvov
Enidpaon KAILATIKOV aAAQywv. SUVENEIEG ano Tnv avu-
wwaon Tng 8aAdoaoiag otadung

- 'Epya npooTaciag akTtwv
XwpoBETNON NAPAKTIWV EPYWV
OAoKANpwUEVN diaxeipion NapakTiwv VoV
OeouikO nAaiclo kal vopoBeaia OIKOVOUIKA Kdl KOIVWVIKD
noAITIKN. AlgBveig TAoEIg
MapakTiog ToupIopodg
MepIBAANOVTIKEG EMINTWOEIC ANO TNV KATAOKEUN Kal AEl-
ToupYia NapakTiwV £pywv Kal TNV Xpnon 8aldooiwv no-
pwv
MapdakTia 0IkoouoTHUATA
MOA€0JOMIKOG Kal XWPOTAEIKOC 0XeSIAoUOC NAPAKTIOV
{wvoV

- APXITEKTOVIKI NAPAKTIOU HETMMOU
MNpoypappaTiopeva peifova €pya oto BaAdacio pETwno

©a napoucdiacToUv 58 €IoNynoeIG KAl 4 MPOOKEKANUEVEG
OMUIAIEG.

NAHPO®OPIEZ

O1 evdia@epOueVOl YIa MEPICCOTEPEC NANPOPOPIEG pnopolv
va anegubuvBolv oto EpyacThpio Alpevikwv ‘Epywv EMII.
TnAépwva: 210.7722367, 210.7722375, ToT. 210.7722368
(E. Avaoracdkn, ©. Tiavton, B. TooukaAd), nA.di.
lhw@central.ntua.gr
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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

HYDRO 2008 “Progressing World Hydro Development”
CONFERENCE and EXHIBITION, Ljubljana, Slovenia ~ 6 - 8
October 2008, www.hydropower-dams.com
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Xth International Conference “Underground Urban Infra-
structure 2008”, 22-24 October 2008, Wroclaw, Poland,
www.wbliw.pwr.wroc.pl/uiua2008

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

(C- 4R -0)

 OSTERREICHISCHE
| FUR GEOMECHANIK
57th Geomechanics Colloquy 2008 in
honour of the 100th birthday of Leopold Miiller
and the 40th birthday of the OGG
Salzburg, October 9th to 10" 2008
www.oegg.at/english/events/events.htm

For information contact:

Austrian Society for Geomechanics
Bayerhamerstr. 14

A-5020 Salzburg, AUSTRIA
Telephone: (+43)662/875519
Fax: (+43)662/886748

E-mail: salzburg@oegg.at

O3 D

14th World Conference on Earthquake Engineering
(14WCEE), 12-17 October 2008, Beijing, China -

www.l4wcee.org

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

3° MaveAAfvio Zuvedpio AVTIOEIOUIKNG MNXavikng kal Texvi-
KAG ZeiouoAoyiag, 5 — 7 NoguBpiou 2008, A6hAva —
www.civil.ntua.gr/3-PCEEES

Atlantis 2008 - The Atlantis Hypothesis Q Searching for a
Lost Land, Athens, 10 - 11 November 2008,
atlantis2008.conferences.qgr/4299.html

International Conference on Deep Excavations (ICDE), 2008
10-12 November 2008, Singapore,
www.icde2008singapore.org

3 O
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International Conference on

Management of
Landslide Hazard

In the Asia-Pacific Region
11th -15th November 2008
japan.landslide-soc.org/index-e.html

Despite the increasing level of understanding of landslide
phenomenon and the recent scientific and technological
developments in landslide forecasting, prevention and miti-
gation, landslides are still threat and continue to affect hu-
man life. Even in the early years of this new millennium,
several large-scale landslides, such as those induced by the
recent earthquakes in Pakistan and the rainfall-induced
catastrophic landslide that occurred on Leyte Island in Phil-
ippines have devastated the lives and properties of large
numbers of people.

The Asia-Pacific region is seriously affected by landslides.
The combination of an extremely active but diverse tectonic
setting, high rates of weathering, and abundant rainfall
promotes an elevated level of natural landslide activity.
Furthermore, the rapid growth of the population and devel-
opment of infrastructure has led to an extreme vulnerability
to landslides. For example, many parts of Japan experience
many landslides. In 2004 an intraplate earthquake in Nii-
gata prefecture triggered a high density of multiple land-
slides. In response, a concentrated program of mitigation
and countermeasures had been undertaken to lessen the
hazard in this area.

During its 45-year history the Japan Landslide Society has
organized annual symposia on landslides in Japan and on
landslide hazard management. Furthermore, the Society
convened the International Conference and Field Workshop
on Landslides (ICFL) in 1985, and in coordination with the
Nepal Landslide Society, it co-hosted the “International
Symposium on Landslide Hazards in Orogenic Zones, from
the Himalaya to Island Arcs in Asia” in 2005 in Kathmandu,
Nepal.

As global trends of climate change, environmental destruc-
tion and population explosion are likely to further increase
the occurrence of landslide disasters, there is a pressing
need to develop opportunities for the exchange between
researchers, engineers and government personnel of the
most up-to-date information on the nature of landslides and
on techniques for their mitigation. In this regard, the Japan
Landslide Society has decided to coordinate with the related
organizations to convene an international conference. The
aim is to provide an opportunity to present and exchange
information on landslide hazard and management, with a
particular focus on the Asia-Pacific Region. This conference
will precede the First World Landslide Forum, Tokyo on 18-
21 Nov. 2008.

OBJECTIVES

The conference is designed to provide a stimulating forum
for geoscientists, engineers, programme managers, and
other decision makers concerned with landslide hazards and
their management.

It will provide a forum for landslide researchers in the in-
ternational community to share knowledge and exchange
ideas on how to undertake landslide hazard assessment;
landslide movement forecasting and prediction; landslide
management and landslide mitigation using state-of-the-art
techniques.

KEY THEMES

1. Landslide mechanisms
2. Measurement, instrumentation, monitoring and modeling
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3. Landslide hazard mapping

4. Countermeasure techniques for landslide stabilization

5. Non-structural measures and education on landslide
problems

Contact Persons:

Prof. Dr. Toyohiko MIYAGI
E-mail: miyagi@izcc.tohoku-gakuin.ac.jp
Tel: +81-22-773-3505

Dr. Vishnu DANGOL

E-mail: vdangol@yahoo.com
Tel: +81-22-773-3509
Contact Address:

Tohoku Gakuin University
Miyagi Laboratory

2-1-1 Tenjinsawa, lzumi-ku
Sendai 981-3193, Japan
Fax: +81-22-375-1279

(C- 4R -0)

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

(C- 4R -0)

5th Asian Rock Mechanics Symposium
24-26 November 2008 Tehran, Iran

peasepoLig R s

New Horizons in Rock Mechanics - Development and
Applications A technical exhibition is foreseen
www.arms2008.org

Information:

Secretariat of the Iranian Society for Rock Mechanics
(IRSRM)

c/o Dept of Mining Engineering, Fac. of Engineering, Tarbiat
Modares Univ.

P.O. Box No. 14115-314

Tehran, IRAN

Telephone: (+98)21/88630482

Fax: (+98)21/88630482

E-mail: irsrm@modares.ac.ir
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5th WBI-International Shortcourse
Rock Mechanics,
Stability and Design of Tunnels and Slopes
November 27 to 30, 2008
WBI, Aachen, Germany
www.wbionline.de

After four successful events in the past 4 years, we will
organize our shortcourse in 2008 again.

Acknowledged experts in their field will
- share their knowledge with you,
- illustrate the basics of rock mechanics to you,

- demonstrate the application of the WBI-developed fi-
nite element computer codes for static and hydraulic
analyses on the basis of case histories,

- present interesting case studies for tunnelling and con-
struction in rock

during four consecutive days. There will be plenty of room
for questions and discussion.

3" International Conference on
GEOTECHNICAL & GEOENVIRONMENTAL ENGI-
NEERING, ROCK MECHANICS & ENGINEERING

GEOLOGY
“Recent Advances”
10 - 12 December 2008, Chiangmai, Thailand
www.cipremier.com/ciframeset.htm?index2.htm

(G248 -0

www.jointedrock2009.or

In civil, geological, mining and petroleum engineering disci-
plines, the engineers face problems associated with geo-
technical systems that are in or on jointed rock. Some ex-
amples for geotechnical systems are underground and sur-
face excavations made for mineral extraction, hot dry rocks
for geothermal energy extraction, underground fractured
reservoirs for oil and gas recovery, hazardous waste isola-
tion caverns, underground caverns for oil and gas storage,
tunnels for hydropower and transport, foundations for vari-
ous types of buildings, bridges and dams, and natural and
man made slopes. In some of these rock engineering prob-
lems, the concerns are the stability and deformation of the
rock masses. In some other cases, the fluid and heat flow,
and transport through rock masses are of central impor-
tance. In a limited number of situations, notably the design
of underground radioactive waste repositories, storage of
liquefied natural gas or oil or geothermal energy recovery,
coupled thermal, hydraulic, mechanical and chemical effects
are of concern. Design and construction of the aforemen-
tioned geotechnical structures require a sound knowledge
of rock mass mechanical, hydraulic and thermal behavior.
Rock mass behaviors in turn depend on rock joint mechani-
cal, hydraulic and thermal behaviors. The International

ZeAida 31



Conference on Rock Joints and Jointed Rock Masses along
with pre-conference short courses/workshops, technical
field trips and exhibits are planned to provide the state-of-
the-art and the new developments on the aforementioned
subject areas.

The conference and the related activities will be held in
Tucson, Arizona, USA from 4th through 10th January, 2009.
I would like to invite the educators, practitioners and re-
searchers in geo-engineering who work in structural geol-
ogy, Engineering Geology, rock mechanics and rock engi-
neering disciplines associated with civil, geological, mining,
petroleum, construction and environmental engineering
projects to participate in the conference and other related
activities, and to share their novel ideas, new develop-
ments, technologies, state-of-the-art practices and experi-
ences. We expect you to benefit in your professional career
from the knowledge gained through exchange of informa-
tion and discussions that would take place at these gather-
ings.

A tentative list of the main sessions is given below. Other
topics will be included based on the abstracts received. At-
tempts will be made to select a leading lecture for each
session based on the quality of the submitted abstracts.
These leading lectures will be named as special lectures.
The three-day conference (January 7-9) will consist of a
technical program of parallel sessions of Special & Regular
Lectures.

Origin and Morphology of Fractures
In Situ Stress

Applied Fracture Mechanics
Geophysics Applications

Fracture Geometry Characterization
Joint Roughness

Joint Aperture

Physical Properties

Mechanical Properties

Thermal Properties

Flow and Transport

Chemical Properties

Coupled Processes

Dynamic Properties

Rock Mass Classifications

Rock Mass Surface Excavations
Rock Mass Underground Openings
Foundations

Dams

Tunnels and Shafts

Geothermal Energy Production

Oil and Gas Production

Hazardous waste isolation

Oil and Gas Storage

Blasting and Rock Fragmentation
Rock Mass Support

Laboratory and Field Techniques
Physical Modeling

Numerical Modeling

New Numerical Methods
Application of Probability & Statistics
Petroleum Applications

Mining Applications

Civil Projects

For inquiries please contact the following:

Prof. P.H.S.W. Kulatilake
Conference Chair

University of Arizona, USA
Tel: 1-520-621-6064, Fax: 1-520-621-8059
E-mail: kulatila@u.arizona.edu

Dr. Jinyong Park

Conference Secretary

Korea Institute of Nuclear Safety, Korea
Tel: 82-42-868-0797, Fax: 1-520-529-7116
E-mail: hijpark.ua@gmail.com

RGMA-09
International Symposium on
Rock Mechanics and Geoenvironment in Mining
and Allied Industries
12-14 February 2009, Varanasi, Uttar Pradesh, India
www.itbhu.ac.in/min/conferences

For more information contact:

Dr Sanjay Kumar Sharma

Convener RMGA-09

Dept of Mining Engineering, Inst. of Technology
Banaras Hindu Univ.

IND-221005 Varanasi, INDIA

Telephone: (+91)9450950078

Fax: (+91)542/2369434

E-mail: sksharma.min@itbhu.ac,in

nthetics

S 4=t o P

25 -27 February 2009, Salt Lake City, Utah, USA
www.geoshow.info

At Geosynthetics 2009 you’ll explore important issues af-
fecting the water resources, mining, construction, and regu-
latory communities in the US, Canadian and Mexican mar-
kets. As an engineer, environmental specialist, water or
transportation regulator, you will have a menu of technical
programs, workshops and courses to select from. You’ll
walk away with hundreds of new ideas—from design and
engineering strategies to cost-saving geosynthetics solu-
tions. It's everything you can use to grow your business.

Geosynthetics 2009

Industrial Fabrics Association International (IFAI)
Geosynthetic Materials Association (GMA)

1801 County Road B W

Roseville, MN 55114-4061 USA

+1 651 222 2508

800 225 4324 (U.S. & Canada)

Fax: +1 651 631 9334

www.ifai.com, www.gmanow.com

O3 D

International Foundation Congress & Equipment EXPO ’09,
15 - 19 March 2009, Orlando, Florida, USA,

www.ifcee09.org
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7™ International Conference on
GROUND IMPROVEMENT TECHNIQUES
20 - 22 April 2009, Macau, China
www.cipremier.com/ciframeset.htm?index2.htm

O3 D

SINOROCK2009

International Symposium
on Rock Mechanics
“Rock Characterization, Modelling
and Engineering Design Methods™
19-22 May 2009, Hong Kong
www.hku.hk/sinorock

For information:

Miss Aggie Sung

SINOROCK 2009

Department of Civil Engineering
The University of Hong Kong
Pokfulam Road, Hong Kong
Tel: +859 2859 1963

Fax: +852 2559 5337

Email: sinorock2009@hku.hk

Extra-terrestrial rock mechanics at SINOROCK 2009

Are you unworldly enough to tackle extra-terrestrial rock
mechanics?

For almost 50 years now, the ISRM has studied rock me-
chanics on Earth — but do all the fundamentals that we
have developed also apply on the planets?

Wanted: a theoretician to go through the fundamentals of
rock mechanics and establish whether they all apply out of
this world — and to give a report at the SINOROCK 2009
international ISRM symposium at the University of Hong
Kong in May 2009. Hopefully, Newton’s Laws apply. What
about poroelasticity? What about the Hoek-Brown failure
criterion?!

Volunteers please contact John Hudson at
john.a.hudson@gmail.com
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"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.wtc2009.0rg

Géotechniqgue SYMPOSIUM IN PRINT 2009, May 2009, www. geo-
technique-ice.com
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3rd International Conference on
New Development in Rock Mechanics and
Engineering & Sanya Forum for the Plan of City
and City Construction (NDRM'2009)
24-26 May 2009, Sanya, Hainan Island, China
www.ndrm2008.cn

The conference is to provide a forum for these engaged in
research and development of not only Rock Mechanics &
Engineering, but also Civil Engineering. There will be pres-
entations and discussions on original researches, new de-
velopment and case studies in Rock Engineering and Civil
Engineering for topics as wide as possible throughout the
industry. The conference should be attended by scientists
and engineers from civil, geological, mining, hydro-
electrical and a lot of related fields.

Conference Themes
A. Rock Mechanics and Engineering:
- New ideas in geology & geophysics;
Earthquakes & other geological calamity;
Environment & rock or soil engineering;
Intelligent rock mechanics;
Numerical rock mechanics;
Experimental rock mechanics;
- Analysis of the process of rock failure;
New techniques of design, construction &
support in tunnels or large caverns;
Underground mining & subsurface storage of gas and
oil;
- Case studies or others in rock engineering;
B. Civil Engineering:
- New ideas & new development of the plan of city
construction;
Studies of base & ground foundation;
- The construction of highway and road;
Researches & comparison between viaduct & sub-
way;
New ideas, new techniques, new technologies of de-
sign & construction of civil engineering;
New building materials;
Environment & civil engineering;
Discuss of art of the buildings at the beautiful Sanya;
Discuss of the plan of city construction at the beauti-
ful Sanya;
Case studied or others in civil engineering;

Enquiries should be sent to:
zhongtian.yu@hotmail.com, linym1234@yahoo.com.cn
Tel.: 86-24-83682448

Fax: 86-24-23915254

Mail address:

Prof. Lin Yunmei

NDRM’2009 P.O. Box 265

College of Resources and Civil Engineering
Northeastern University,

Shenyang, Liaoning,

P.R. China 110004
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International Symposium on Prediction and Simulation
Methods for Geohazard Mitigation

IS-Kyoto

May 25-27,2009 Kyoto, Japan

nakisuna2.kuciv.kyoto-u.ac.jp/tc34/is-kyoto

The mitigation of geohazards is an important problem in
geotechnical engineering. Heavy rains, typhoons and earth-
quakes are the main causes of geohazards. Due to climate
changes and extreme weather, geohazards are occurring
around the world. It is critical to mitigation, therefore, to
have an understanding of the mechanism of these geohaz-
ards which are brought about by various causes. Due to the
limited experimental techniques available, simulation-based
predictions, monitoring and the analyses of case records
are playing increasingly important roles.

The Kansai branch of JGS (Japan Geotechnical Society)
established the Technical Committee on the Mitigation of
Geohazards in River Basins 2006 and has been doing site
investigations on geohazards due to heavy rains and ty-
phoons ever since. On the other hand, TC34 of ISSMGE has
been working on prediction and simulation methods for
geomechanics. In particular, TC34 focuses on analyzing
unstable ground behavior, such as strain localization, which
is a precursor to ground failure, liquefaction, landslides,
seepage failures, etc.

The Kansai branch of JGS and TC34 of ISSMGE have de-
cided to organize an international symposium on prediction
and simulation methods for the mitigation of geohazards.
The symposium will provide a forum for discussing new
prediction and simulation methods for geohazards and for
exchanging ideas and information of mutual interest. This
symposium is being sponsored by the Japanese Geotechni-
cal Society (Kansai branch), TC34 of ISSMGE and the TC34
supporting committee of JGS.

The main theme of prediction and simulation methods for
geohazard mitigation includes:

¢ Mechanisms of geohazards, namely, heavy rains, floods,
typhoons, earthquakes, landslides, slope and snow slides,
tsunamis, land subsidence, coastal erosion, etc.

¢ Numerical and analytical simulation methods for geohaz-
ards, including conventional and advanced methods,
FDM, FEM, Extended FEM, DEM and SPH.

e Advanced constitutive modeling of geomaterials and nu-
merical implementations and constitutive parameter de-
termination using laboratory and field test results.

e Thermo-hydro-mechanical instabilities, namely, large
deformations, strain localization, progressive failure, lig-
uefaction, ground water flow analysis, the rapid flow of
complex geofluids such as mud flow, etc.

e Monitoring and non-destructive investigation methods for
geostructures during floods, earthquakes, heavy rains,
etc. and design methods.

e Evaluation of existing prediction methods, performance-
based design methods aided by advanced numerical
modeling, risk analysis and the management of mitiga-
tion programs.

e Case records of geohazards and mitigation projects
Information from:

Prof. F. Oka
Kyoto University, Department of Civil and Earth Resources
Engineering
Nishikyo-ku, Kyotodaigaku-katsura 4, C1 Bdg., Kyoto 615-
8540, JAPAN
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Tel. +81-75-383-3193, Fax. +81-75-383-3193
E-mail: foka@rmbox kudpe kvoto-u.scip

3 D

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

WCCE — ECCE — TCCE Joint Conference “EARTHQUAKE &
TSUNAMI”, 22 — 24 June 2009, Istanbul, Turkey -
Wwww.imo.org.tr/eqt2009

O3 D

The 3rd International Geotechnical Symposium
(1GS2009)
on Geotechnical Engineering
for Disaster Prevention and Reduction
22-25 July 2009, Harbin, China

Contact person: Professor MC Zhao,

E-mail: maocai@mail.ru, zhao_maocai@sohu.com
Website: igs2009.hit.edu.cn

(G2 4R -0

www.qgigsa.org

Come to “The Fairest Cape In All The World” (Sir Francis
Drake in 1580), and participate in a unique experience.
GeoAfrica 2009 will present a forum for consulting engi-
neers, manufacturers, installers and academics to exchange
informatin about current and potential applications for geo-
synthetics in Africa.

Thiw will be the first conference to be held under the aus-
pices of the IGS in the region, and will present an opportu-
nity to meet the top geosynthetics specialists and prospects
on the continent. Every visitor to the exhibition floor will be
a potential customer, and professionals seeking geosyn-
thetics solutions to their challenges will attend each techni-
cal session. This will be the largest gathering of geosynthet-
ics professionals seen in Africa to date.

The conference will include an exhibition for the specifica-
tion and trade of geosynthetic products and technology to
users throughout Africa, as well as those wishing to make
an entry into the continent.

Details of the conference are currently being finalised. If
you would like to participate in this major event and receive
an invitation to submit a technical paper, please send an e-
mail with your contact details to Kim Barnard at geo-




texgp@iafrica.com and we will put you on the conference
mailing list. Visit www.gigsa.org for future updates

O3 D

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

3 O

EUROCK'2009
Rock Engineering in Difficult Ground Conditions
- Soft Rocks and Karst
29-31 October 2009, Dubrovnik-Cavtat, Croatia

Contact Person:

Dr Ivan Vrkljan

Civil Engineering Inst. of Croatia
Janka Rakuse 1

HR-10000 Zagreb, CROATIA
Telephone: (+385)1/6125283
Fax: (+385)1/6125221

E-mail: ivan.vrkljan@igh.hr

O3 D

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

XVth European Conference on Soil Mechanics and Geotech-
nical Engineering, 12 — 15 September 2011, Athens,
Greece.

(C- 4R -0)

v

Beijing 2011

#%%12th International Congress on Rock Mechanics
L T4 __ Beijing, China

16-21, October 2011

Www.isrm2011.com

The ISRM national Groups for China and Singapore warmly
invite you to Beijing for the 12th ISRM International Con-
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gress on Rock Mechanics in 2011. The scheme for the ISRM
2011 Congress is "Harmonising Rock Mechanics and the
Environment” to emphasize the critical roles of rock me-
chanics and rock engineering in sustainable development
and environment preservation. In addition to the 4-day
technical program, workshops, short courses, technical vis-
its, exhibitions and social programs will be organised. Meet-
ings and functions of ISRM Board, Council, Interest Groups
and Commissions, and other ISRM related activities will also
take place in conjunction with the Congress. We look for-
ward to welcoming you to the ISRM 2011 Congress.

With the fastest growing economy and the largest popula-
tion in the world, China's economic and social growths re-
quire the development of resources and infrastructures.
Rock mechanics research and rock engineering practice
present unique opportunities as well as challenges to sci-
ence and technology. The ISRM 2011 Congress in Beijing
offers an excellent opportunity for the international rock
mechanics and rock engineering community to exchange, to
share, and to progress. The ISRM national Groups for China
and Singapore pledge to do our utmost to make the ISRM
2011 Congress the most exciting congress. With the com-
bined efforts and experiences of China and Singapore, and
supports of other Asian countries, we can assure you that
this will be the congress to long for and to be remembered
for years.

The Congress will cover the entire scope of rock mechanics
and rock engineering, with the emphasis on interfacing rock
mechanics and rock engineering with the environment. The
main topics include but not limited to the followings:

« Site investigation and field observation.

= Rock material and rock mass properties testing (labora-
tory and in situ).

« Analysis techniques and design methods, modeling and
numerical methods.

= Information system, artificial intelligence and other ad-
vanced techniques.

= Rock engineering in hazardous geo-environments.
* Rock breakage and excavation techniques.

« Underground storage of petroleum, gas, CO2, and nu-
clear waste disposal.

Conference Secretariat:

Secretary General

Chinese Society for Rock Mechanics and Engineering
(CSRME)

Beijing 100029 CHINA

Tel/Fax: +86-10-62008462

E-mail: secretariat@isrm2011.com
Website:http://www.isrm2011.com
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NEA Ano TON KOZMO OAupniakod ZTadio

Warsaw tower unveiled

UK-based Zaha Hadid Architects has unveiled its winning
design for the Lilium Tower in Warsaw, Poland.

The 240 m high, 101200 m? tower for developers Lilium
Polska, is a “light, transparent structure with a strong sense
of identity and character”, according to a spokesman for the
architects.

It will feature an apartment hotel, residential apartments,
spa facilities, underground retail area with an adjacent ex-
terior mall, restaurant, and underground parking. On the
ground floor, four separate lobbies provide access to the
hotel, apartments, restaurant and delivery area.

A “low energy strategy” informs the design, which includes
“low-energy services designed to cope with the extremes of
the local climate”, added the spokesman.

(INTERNATIONAL CONSTRUCTION, March 5, 2008, Editor:
Richard High)

OAupniakég EykaraoTtaoeig MNekivou

MapaBEToupe pia ogipd «PTOYPAPIOV» TWV EVTUNWOIAK®OV
VEWV aBANTIK®V £YKATAOTACEWV Tou Mekivou:
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Underwater Embankments on
Soft Soil: A Case History

William F. van Impe and
R. Daniel Verastequi Flores

Ground improvement is an es-
tablished technique in foundation
engineering. In recent decades,
modern methods of ground improvement have utilised ex-
plosives, impact energy, thermal treatment of the soil, vac-
uum consolidation, vibratory compaction technologies, sta-
bilization and solidification of soft soils, as well as combined
systems of ingenious grouting systems and deep mixing
technique. Internationally, deep mixing techniques are of-
ten the chosen method for dealing with increasingly-
demanding foundation problems. Initial experiences, using
inventive new developments of soft soil deep mixing tech-
nologies and various advanced high pressure mixing meth-
ods, have proved successful both onshore and offshore.

This publication illustrates a challenging example, sited in
the Port of Antwerp, Belgium, of the design and construc-
tion of a large underwater embankment on very soft soil.
This text will be a valuable reference case history for the
geotechnical engineer, both from the academic's as well as
from the practitioner's point of view.

(Taylor and Francis, 2008)

TRANSPORTATION
RESEARCH RECORD

Geology and Properties
of Earth Materials
2007

TRB’s Transportation Research
Record: Journal of the Transpor-
tation Research Board, No. 2016
includes 13 papers organized in
two parts. Part1l, Pavements:
Geotechnical Properties of Materials, explores rockfill em-
bankment settlement, evaluation of the light falling weight
deflectometer (FWD), performance deformation and critical
stress of cohesive soil under repeated loading, elastic
nonlinear finite element analysis of a flexible pavement
subjected to FWD loads, mechanistic classification of un-
bound materials, skid resistance of unpaved roads, gravel
roads surface performance modeling, seismic methods for
assessment of debonding in concrete slabs, assessing early
age delamination distress, and genetic algorithms-based
network optimization system with multiple objectives. Part
2, Characterization of Rock Slopes and Subsurfaces, Bio-
chemical Processes in Soils, includes papers on estimating

rock slope stability using logistic regression analysis,
ground proving seismic refraction tomography programs,
and Monod kinetics for aerobic biodegradation of calcium
magnesium acetate.

(TRB, August 2008)

Earthquake Monitoring and
Seismic Hazard Mitigation in
Balkan Countries

Earthapaikn Moniionng and Proceedings of the NATO Ad-
Speserver: Haraeg Ritgation vanced Research Workshop on
in Eakmn Louninies Earthquake Monitoring and
Seismic Hazard Mitigation in
Balkan Countries, Borovetz,
e e Bulgaria, 11-18 September
See———— i 2005

Series: NATO Science Series: 1V: Earth and Environ-
mental Sciences , Vol. 81

Husebye, Eystein S., Editor

With the Balkans being Europe’s most earthquake-prone
region, this much-needed collection of the latest research in
the field provides an account of past, present and likely
future seismological developments in Balkan countries.

It also offers various kinds of network operations on local to
global scales.

Station and network operations require near real-time re-
cord analysis and topics dealt with here include 2-D signal
detectors, epicenter location and earthquake monitoring.

The Balkans are the most seismically active part of Europe
due to multiple plate interactions in the Aegean Sea. The
tectonic evolution and on-going geodynamic deformations
are described in 2 articles.

Earthquake hazard analysis and topographic site effects are
discussed, as are large earthquake hazards in the Aegean
and the Marmara seas.

The book also examines the practical applications of such
procedures.

Written for: Seismologists, seismic network operators,

earthquake risk analysts, geodynamics and SE European
tectonic evolutionists

(Springer, May 2008)

Design and Construction of Tun-
nels

Analysis of Controlled Deforma-
tions in Rock and Soils (ADECO-
RS)

P. Lunardi
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This work illustrates how the Analysis of Controlled Defor-
mation in Rocks and Soils (ADECO-RS) is used in the design
and the construction of tunnels.

The ADECO-RS approach makes a clear distinction between
the design and the construction stages and allows reliable
forecasts of construction times and costs to be made. It
uses the advance core (the core of ground ahead of the
face) as a structural tool for the long and short term stabili-
sation of tunnels, after its rigidity has first been regulated
using conservation techniques. Tunnels can consequently
be driven in difficult stress-strain conditions to predeter-
mined safety standards with operations industrialised and
scheduled precisely.

Thanks to this approach design engineers have been able to
employ industrial criteria in tunnel excavation, even under
extremely difficult stress-strain conditions.

Written for: Practicing engineers, researchers and students

(Springer, May 2008)

T o husts

Geotechnical’
Earthquake

Geotechnical
Earthquake Engineering

Engineering

Springer Series in Geomechanics
and Geoengineering

1. Towhata

This book presents all issues of earthquake geotechnical
engineering in a comprehensive way. It summarizes the
present knowledge on earthquake hazards and their causa-
tive mechanisms, experimental studies on nonlinear com-
plex soil behaviour, an analysis to predict ground behaviour
during earthquakes, field studies to determine nature of
real ground as input data for analysis, and damage mitiga-
tion technologies. Information obtained from earthquake
damage investigation (such as ground motion, landslides,
earth pressure, fault action, or liquefaction) as well as data
from laboratory tests and field investigation is supplied,
together with exercises/questions.

Written for: Engineers, graduate students, and profession-
als in geotechnical engineering, civil engineering, earth sci-
ences, soil and ground mechanics.

(Springer, April 2008)

Slope stability and erosion con-

trol: Ecotechnological solutions
Enstechnlagical Solutiont

e

Norris, J.E., Stokes, A., Mickovski,
S.B., Cammeraat, E., van Beek, R.,
Nicoll, B.C., Achim, A. , Editors

This book is designed to assist the
civil and geotechnical engineer, geomorphologist, forester,
landscape architect or ecologist in choosing ecotechnologi-

cal solutions for slopes that are prone to a variety of mass
movements e.g. shallow failure or erosion. Within this book,
the ‘engineer’ is used in the global sense to encompass all
planners, designers, etc who are involved in the stabilisa-
tion of slopes. We review the types of problematic slopes
that may occur and describe briefly the nature of mass
movements and the causes of these movements. In this
book, we focus on the use of vegetation to stabilize soil on
slopes prone to mass movements. Before a plant can be
chosen for a particular function, its physical and hydrologi-
cal properties must be determined, thus the root architec-
ture of grasses, shrubs and trees are described and the soil
hydrological and mechanical factors which influence vegeta-
tion are discussed. Depending on the use of the slope, the
engineer may wish to ascertain either the stability of the
slope or the mechanical stability of the vegetation or both,
therefore slope stability analysis methods are reviewed and
the contribution the vegetation has to the stability of the
slope are explained. Models to assess the mechanical stabil-
ity of vegetation are reviewed. This book also introduces
new ecotechnological methods for stabilising active rockfalls
on steep slopes and slopes that are prone to soil erosion
following wild fires, as well as providing user friendly infor-
mation on traditional ground bio-engineering techniques
and tables of plants suitable for different functions. Case
studies where ground bio- and eco-engineering measures
have been put into practice are also discussed.

Written for: Research scientists, postgraduate level stu-
dents and managers working in the areas of slope stability,
landslide mitigation techniques, erosion control, forestry,
ecotechnology and environmental protection

(Springer, April 2008)

From Research to Practice in
Geotechnical Engineering

(Geotechnical Special Publication
No. 180)

| asce == & 1. E.Laier, D. K. Crapps, M. H.
L Hussein, Editors

From Research to Practice in Geotechnical Engineering, GSP
180, honors Dr. John H. Schmertmann, Professor Emeritus
and P.E., for his contributions to civil engineering. It begins
with his biography, a list of his students and writings, fol-
lowed by reprints of his selection of 16 representative pa-
pers from his career. Twenty-eight new, mostly invited pa-
pers follow on a great variety of subjects, including: the
installation and testing of piles; pile-structure interaction;
liquefaction and its mitigation; case histories of settlement
and landslide mitigation and capping a superfund landfill;
and computer modeling. The authors include six members
of the National Academy of Engineering. This GSP concludes
with a paper by one of these, Dr. Schmertmann, which it-
self concludes with a suggestion for improving your techni-
cal writing. Everyone working in the geotechnical profession
will find something interesting and useful herein.

(ASCE, 2008)
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Blue Book - the complete ISRM
Suggested Methods

The book "The Complete ISRM Sug-
gested Methods for Rock Characteri-
zation, Testing and Monitoring: 1974-
2006" was launched during the 11th
ISRM Congress in Lisbon. The "Blue Book" was edited by
Professors Resat Ulusay and John Hudson.

The book was published by the ISRM Turkish National
Group and can be purchased from them and also from the
ISRM Secretariat (see Products and Publications on the
website).
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HAEKTPONIKA
NMEPIOAIKA

INTERNATIONAL LANDSLIDE
RESEARCH GROUP

http://ilrg.gndci.cnr.it

KukAogpopnoe To TeUxog Volume 22, Digital Note 1, March
2008 Tou International Landslide Research Group Newslet-
ter.

é_engumg

www.geoendineer.org

KukAo@opnoe To Teuxog #39 Tou Newsletter Tou Geoengi-
neer.org (MAapTiog 2008) pe NMOAAEG XPNOILEG MANPOPOPIES
yia OAa Ta BEPATA TNG YEWTEXVIKNAG UNXAVIKAG. YNevOuuile-
Tal 671 To Newsletter gkdideTal and Tov ouvadeA@o Kal péAog
Tng EEEEMM AnunTpn Zékko (secretariat@geoengineer.org).

GS NIBEWS s

www.geosyntheticssociety.or

@ International Society for Rock Mechanics

WwWWw.isrm.net

KukAo@opnoe To Teuxog No. 1 - March 2008 Tou Newslet-
ter.
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Topéag NFrEWTEXVIKAG

ZXOAH NMOAITIKQN MHXANIKQN
EONIKOY METZOBIOY NOAYTEXNEIOY
MoAuTeXveIoUNoAn Zowypapou

15780 ZQrPA®OY

TnA. 210.7723434

ToT. 210.7723428

HA-A1. geotech@central.ntua.gr

IoTooeAida www.ntua.gr/civil (uno kartaockeun)

«TA NEA THZ EEEEMM» Ek30TnG: XpnoTtog TaaTtoavipog, TnNA. 210.6929484, ToT. 210.6928137, nA-dI. pangaea@otenet.gr

«TA NEA THXZ EEEEMM» «avapT@vTai» Kal oTnV 10TooeAida www.pangaea.gr
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