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Advice for Expert Witnesses

AGS members who are experienced in their chosen fields
may be approached by parties involved in disputes to act
as expert witnesses to provide their views on for, for exam-
ple, issues of potential professional negligence, or in a foren-
sic capacity. Their evidence can be crucial in determining
the extent of the parties’ liabilities. Such appointments can
be a good source of income for members but are not with-
out risk.

A recent BBC Panorama undercover investigation revealed
evidence of expert withesses who, perhaps too keen to se-
cure the appointment, were prepared to produce reports
setting out false defences for clients who had admitted their
guilt. Although the dishonest behaviour shown by these ex-
pert witnesses was exireme and, one hopes, rare, it never-
theless serves as a useful reminder that an expert’s duty is to
give an honest and unbiased view of his client’s perfor-
mance or behaviour, for the benefit of the court. The
breach of that duty was clear in these examples where the
experts were willing to give false testimony. The vast majority
of experts are, however, honestly trying to fulfil their duties to
the best of their ability. This involves treading the sometimes
fraught line between being of assistance to their clients,
whilst also fulfilling their duty to the court

Experts are often called upon by their clients to provide
technical advice on the merits of their case at an early
stage, in order to help them and their legal team decide
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to pursue or defend a claim by way of litigation. At this
stage, the expert is acting in an advisory capacity and owes
duties to no one other than their client. The advisory report
will be confidential and privileged, for the benefit of the
client only and not intended for exchange with or for view-
ing by any other parties.1 The advisory report should ad-
dress the technical strengths and weaknesses of the client’s
case, so that an informed view as to the position can be
reached.

In the event that proceedings are commenced, the same
expert is likely to be called upon to prepare a formal report
for exchange with the other side. This will form the basis of
the evidence on which the expert may be cross-examined if
the matter goes to trial. When preparing this report, the
expert must have regard to Part 35 of the Civil Procedure
Rules ("CPR’) and the associated Practice Direction. In par-
ticular, CPR 35.3 states:

(1) It is the duty of experts to help the court on matters
within their expertise.

(2) This duty overrides any obligation to the person from
whom experts have received instructions or by whom
they are paid.

Problems can arise if the expert, having given over- Mont St. Michel, France
optimistic or partisan advice at the advisory stage, subse-
quently radically alters their position at the litigation stage,
either in their formal report or during an experts’ meeting
for example, making concessions that his client would not
have expected. This could leave the expert open to a pro-
fessional negligence action (as, following the Supreme Court
judgment in Jones v Kaney2, experts are no longer immune
from suit) whereby the client would seek to recover the
wasted costs of litigation.

The expert should therefore ensure that the evidence is
given careful and unbiased consideration at the advisory
stage. Experts can sometimes come under some pressure
from clients who feel strongly that they have done nothing
wrong but it is important that the expert maintains their
independent position in this situation, even if it is not what
their clients want to hear - it is the job of the lawyer to
advocate and the role of the expert to provide a technically
sound opinion.

The expert may, of course, only have limited documents . .
and information available when the advisory report is pre- Near the chamonix glacier
pared and their views may change when further information
and documents are disclosed. The expert should review
their opinion as soon as any such evidence comes to light
and keep their client informed of any changes in their
views.

Detailed guidance for expert witnesses can be found in:

e Part 35 Civil Procedure Rules:
https://www.justice.gov.uk/courts/procedurerules/civil/r
ules/part35

e Practice Direction to Part 35:
https://www.justice.gov.uk/courts/procedurerules/civil/r
ules/part35/pd part35

e Section 13 of the Technology and Construction Court
Guide:
https://www.justice.gov.uk/downloads/courts/tech- Rivedoux, France

court/tec-con-court-quide.pdf

Prepared for the Members of the Association of Ge-
otechnical and Geoenvironmental Specialists by Zita
Mansi, BLM in December 2015.
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Foundation motion filtered by piles: effect of
soil inhomogeneity

Mouvement d'entrée sismique modifié par pieux: effet
de nonhomogénéité du sol

E. Rovithis, R. Di Laora, and L. de Sanctis

ABSTRACT The effect of soil inhomogeneity on kinematic
response of single flexural elastic piles to vertically-
propagating seismic SH waves is explored. The system un-
der consideration consists of a fixed-head long pile embed-
ded in a viscoelastic soil layer underlain by a rigid bedrock;
soil stiffness is assumed to increase linearly or constant.
Both harmonic and real earthquake motions are employed
to investigate soil-pile kinematic interaction in frequency
and time domain. Pile response in inhomogeneous soil is
analysed in terms of kinematic interaction coefficients relat-
ing pile-head to free-field soil lateral motion and compared
to its homogeneous counterpart. The problem is tackled
numerically by means of both rigorous elastodynamic Finite-
Element analyses and Beam-on-Dynamic-Winkler-Founda-
tion (BDWF) formulations. The role of model parameters
such as pile diameter, rate at which soil stiffness increases
with depth and average shear wave velocity Vs,30 referring
to soil type C or D according to EC8 is elucidated. Results
indicate that: (a) the horizontal displacement of fixed-head
piles under harmonic excitation is essentially governed by a
single dimensionless frequency parameter based on an av-
erage Winkler wave number incorporating pile-to-soil stiff-
ness ratio, pile slenderness and soil inhomogeneity and (b)
piles-induced filtering effect tends to increase by increasing
the degree of soil inhomogeneity and pile diameter, reveal-
ing a substantially reduced seismic demand on the super-
structure compared to that pertaining to the free-field mo-
tion. The above filtering action although neglected in seis-
mic codes may of importance in pile design practice.

1 INTRODUCTION

Within seismic design of structures founded on piled foun-
dations, it is assumed that the input motion at the founda-
tion level of the structure is equal to the free field surface
motion, thus neglecting possible piles induced filtering ef-
fects generated by pile-soil kinematic interaction. However,
accumulated theoretical and experimental evidence demon-
strates that piles may exert a significant filtering action,
resulting in reduced seismic demand at the base of the
structure compared to that associated with the free-field
condition. A comprehensive review of the filtering mecha-
nism has been presented by Gazetas & Mylonakis (1998)
and Di Laora & de Sanctis (2013). The latter study proposes
a reduction factor for acceleration design spectra, which can
be easily computed from the shear wave velocity of the
upper layer and the mechanical properties of piles; results
of this work, however, were obtained for a two-layer soil
model with constant stiffness in both the upper and lower
stratum.

By contrast, the assumption of soil homogeneity may result
in poor predictions of the natural vibrational characteristics
and over-predictions of damping for compliance base struc-
tures (Mylonakis & Gazetas 2000). Furthermore, the in-
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crease in overburden stresses with depth combined with
stress modifications due to pile installation will invariably
result in soil profiles with stiffness varying with depth (pos-
sibly also in the radial sense). Referring to soil modulus
increasing linearly with depth, the effect of soil in homoge-
neity on kinematic pile response was investigated in a num-
ber of publications. Kenai & Kassel (1991), as an example,
showed that piles in inhomogeneous media filter to a great-
er extent the high frequency components of the seismic
motion compared to a homogeneous medium. This observa-
tion was later verified by Fan et al. (1991) as part of a par-
ametric Winkler analysis on kinematic pile response in ho-
mogeneous and no homogeneous media.

In this paper, the effect of soil in homogeneity on the elas-
tic-dynamic response of a fixed-head pile is explored with
reference to a continuously inhomogeneous layer over a
rigid base. The variation of soil shear modulus with depth is
described by a linear function referring to a Gibson-type of
soil (Gibson 1974). The problem is tackled numerically by
means of a BDWF model in conjunction with a layer trans-
fer-matrix approach known as the Haskell-Thompson tech-
nique (Thompson 1950), complemented by a rigorous fi-
nite-element model of the soil-pile system. Pile-head-to-
free-field kinematic interaction coefficients in terms of hori-
zontal displacement and spectral acceleration ratios are
derived under harmonic and seismic base motions, respec-
tively. Pile-head response in inhomogeneous soil is com-
pared to its counterpart in homogeneous soil conditions with
the same Vs,30 according to the criteria of soil classification
indicated in EC8 (CEN 2003). The scope of the study is: (a)
to elucidate the role of key parameters on kinematic soil-
pile interaction in inhomogeneous soils; (b) to investigate
the effect of soil inhomogeneity on structural response due
to the filtering action exerted by piles.

%

A

~+

Figure 1. Problem under consideration: a single elastic
fixed-head pile embedded in a inhomogeneous layer with
linearly varying stiffness over rigid base.

2 PROBLEM STATEMENT

The system under consideration consists of a fixed-head pile
embedded in a continuously inhomogeneous viscoelastic soil
layer on a rigid base (Figure 1). The pile is modelled as a
linearly elastic cylindrical solid beam of diameter d, length
L, elastic modulus E, and mass density p,. Soil mass densi-
ty, ps, Poisson’s ratio, vs, and hysteretic damping ratio, Ss,
are considered constant with depth, whereas shear modulus
Gs(z) is assumed to increase according to the linear func-
tion:
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Gs(z)=Gsd§ (1)

referring to a Gibson-type soil (Gibson 1974) with zero
stiffness at the ground surface. Gy, is the shear modulus at
the depth of one pile diameter (z = d). The above variation
of soil stiffness can be considered representative of soft to
moderately overconsolidated cohesive soil, where piles are
frequently required to avoid a bearing capacity failure
and/or to reduce foundation settlements (Viggiani et al.
2011). The case of a homogeneous medium with constant
shear modulus along z (i.e. Gs = Gs) is also explored. The
pile-soil system is subjected to S-waves propagating verti-
cally in the soil mass.

3 PILE-SOIL KINEMATIC INTERACTION: HARMONIC RE-
SPONSE

3.1 Homogeneous soil

Following the early studies of Flores-Berrones & Whitman
(1982) and Gazetas (1984), it may be shown that in a ho-
mogenous halfspace the ratio between the acceleration atop
a fixed-head infinitely long pile, a,, and that at the soil sur-
face, ax, denoted in Figure 1 is given by:

I _a, k +imc, (2)
Yoag Eplp(k“+4)c‘)

where (ky+iwcy) is the complex-valued dynamic impedance
of the Winkler bed, E,I, is the pile flexural stiffness, k (=
w/Vs) is the soil wavenumber and A is the Winkler wave-
number:

1/4

_| k, tioe, (3)
4E 1

Soil material damping can be incorporated in the solution by
means of the corresponding principle of viscoelasticity using
the standard substitution Vs — V" = Vs V(1+2iE). Pertinent
expressions for ky and cy referring to the spring and dashpot
coefficient, respectively, have been reported in Roesset
(1980), Dobry et al. (1982), Gazetas & Dobry (1984).

Upon introducing the dimensionless frequency ao (= w/
/AVG), the kinematic response coefficients I, of Eq. 2 may be
rewritten as (Anoyatis et al. 2013):

.
I, - [H%az} 4

3.2 Inhomogeneous soil

With reference to a continuously inhomogeneous soil, an
average wavenumber uy (measured in units of 1/Length)
may be defined as the mean value of A (Eq. 3) within the
active length L, of the pile (Mylonakis 1995, Mylonakis and
Roumbas 2001, Rovithis et al. 2013):

n= L%IOLH Mz)z (5)

where the active pile length L, may be taken equal to 10
pile diameters, as an approximation, for typical values of
pile-to-soil stiffness ratio. By treating ¢ and A as real-valued
functions (Gazetas & Dobry 1984) and assuming that the
Winkler springs modulus ky(z) follows the same variation
with depth as soil Young’s modulus Es(z) does (Mylonakis &
Roumbas 2001), the solution of the integral in Eq. 5 for the
particular case of Gibson-soil type examined herein may be
expressed as:
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w=22, [2) (6)

where A, corresponds to the (static) wavenumber of a pile
in @ homogeneous layer with Young’s modulus equal to Eg,:

/4

LY (7
4E. L

Concerning the identification of the key parameters govern-
ing the kinematic response of piles in inhomogeneous soils,
the dimensionless frequency parameter (@) defined by Di
Laora & Rovithis (2014) as

W
= (8)
Aeff Yy

s,av

is employed, where V; ., refers to an average shear wave
velocity providing equal travel times between a homogene-
ous soil with Vs = V;,, and an inhomogeneous soil. For a
Gibson soil type with zero stiffness at surface, V., is given
by:

0.5
V‘;,av - V\‘d |:Zzlff i| (9)

where zq« is an effective depth of soil contributing to kine-
matic pile-head response. Naturally, for a homogeneous soil
aefr IS equal to aop.

3.3 Parametric study

In order to investigate pile filtering effect, different soil-pile
configurations were analyzed by considering a pile diameter
d of 1 mor 1.5 m whereas the average shear wave velocity
Vs 30 was set equal to 100 and 200 m/s, thus corresponding
to soil type D and C according to EC8. The above V3, val-
ues were considered for both the homogeneous soil and the
Gibson soil, so as a total of eight soil-pile cases was ana-
lyzed (Table 1). In all cases, the pile’s length and Young’s
modulus were set equal to 20 m and 30 GPa, respectively.
The height of the soil layer was 30 m, whereas soil density
(ps) and Poisson ratio (vs) were set equal to 2 t/m3 and 0.2,
respectively. Soil stiffness degradation with increasing shear
strains under seismic motion was accounted for by taking
the effective soil stiffness equal to 1/3 of the corresponding
low-strain value, as suggested by EC8 recommendations.

Table 1. Soil-pile configurations examined within in the
parametric study.

d Va0 Stiffness
Case B e g

[m] [m/s] distribution

1 100 umfom
2 | proportional

3 uniform
4 2 proportional

5 100 umform
6 15 proportional

7 ' uniform

200 :

8 proportional

In Figure 2, the above Winkler approximation in terms of
kinematic interaction factor I, is compared for each one of
the examined soil-pile systems with rigorous finite-element
results following the numerical procedure described in Di
Laora & Rovithis (2014). The former were derived for z.s
equal to:
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. _1.25 (10)

O homogeneous soil F.E.M. results
A "Gibson" soil F.E.M. results

homogeneous soil
»~ Winkler analysis

05 -  "Gibson soil"
Winkler analysis

0 0.5 1 1.5 2

At = 0/ uV
Figure 2. Pile-to-soil acceleration ratio for inhomogeneous
soil conditions, as function of the dimensionless parameter
Qeff.

The agreement between FE results and Winkler solution is
very satisfactory; in addition to this, Figure 2 clearly indi-
cates that pile kinematic response is essentially governed
by the dimensionless frequency a.x, for both the homoge-
neous and the Gibson-type soil. It is worth noting that the
homogeneous case is an upper bound of the kinematic in-
teraction coefficient I, whereas the Gibson soil is a lower
one. In this manner, a narrow band of curves is identified,
indicating the range within which the filtering effect is ex-
pected to fall at any value of the dimensionless parameter
aerr. The similarity of curves suggests that a.s may be inter-
preted as the single dimensionless frequency parameter
governing pile-head horizontal displacement under kinemat-
ic action. Upon implementing Eq.4, with a,, replaced by aes,
dynamic effects on I, may thus be computed for inhomoge-
neous soils.

4 TRANSIENT RESPONSE

Transient response analyses were carried out via the com-
mercial program ANSYS to derive acceleration spectral rati-
os between pile-head and free-field motion and thus inves-
tigate piles induced filtering effect under seismic motion.
For this reason, a set of nine real earthquake recordings
were specified as input motion at the base of the soil pro-
file. The corresponding acceleration time histories normal-
ized by the peak acceleration amplitude at the bedrock level
are plotted in Figure 3. Further details on the selection of
the above recordings may be found in Di Laora & de Sanctis
(2013). Based on the transient response at the pile-head
and the free-field surface, the corresponding response spec-
tra were computed for each one of the selected earthquake
motions. Then, mean spectral acceleration ratios §, defined
as the average spectral value of pile-head motion, S.p,av,
over the average spectral value of free-field motion, S, ys,av,
were derived for each of the soil-pile systems under exami-
nation. Results in terms of reduced spectral acceleration
ratios are synthesized in Figure 4a and 4b, for the homoge-
neous and Gibson soil, respectively. Evidently, the filtering
action exerted by the pile is more pronounced for increasing
pile diameter and decreasing soil stiffness. The reduction of
spectral acceleration is larger for the inhomogeneous soil,
for which a substantial reduction of the seismic demand
affecting the superstructure is observed compared to the
pile filtering effect in the homogeneous soil.

Note for example that for a “"Gibson” subsoil with V30 = 100
m/s, which is representative of a very soft normally consoli-
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dated clay, the filtering action exerted by piles may reduce
seismic action up to 60-80% for a supported structure with
a natural period in the range of 0.1 - 0.5 sec. The above
reduction is almost twice that of the homogeneous soil case.

1 T l T T T '| T '| T
Borgo Cerreto |

Nocera Umbra |

1 T T . . I .
Tolmezzo |

Valle Alterno |

normalised rock acceleration, a, / |a, ..l

1 . . - T - T :
Kozani |

-1 . 1 . I . 1 . 1 .

0 4 8 12 16 20

time [s]

Figure 3. Earthquake recordings employed within the par-
ametric study for transient kinematic response analysis.
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Figure 4. Spectral ratios for different configurations pile
and soil configurations.

5 CONCLUSIONS

In the present work, filtering action exerted by fixed-head
long piles on foundation motion in homogeneous and non-
homogeneous soil has been investigated by means of ana-
lytical and numerical tools. Kinematic response factor in
terms of displacements may be described in the frequency
domain through a unique dimensionless parameter which
encompasses frequency of excitation, pile diameter, pile-to-
soil stiffness ratio and soil stiffness distribution. Owing to
such novel normalization, pile-to-soil acceleration ratio may
be estimated by a simple equation. The effect of pile filter-
ing on superstructure has been also elucidated for non-
homogeneous soil. It was found that pile filtering is more
pronounced for piles with large diameters supporting stiff
structures on soft soil. In addition, inhomogeneous soils
lead to a drastic reduction of foundation motion compared
to homogeneous soils with the same average stiffness. This
reduction may reach 80% for structural periods up to 1 se-
cond.
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Numerical development of p-y curves for soft
clays

Développement numérique des courbes p-y pour les
argiles molles

K.P. Tzivakos and M.]. Kavvadas

ABSTRACT The paper presents a 3D numerical study (using
the finite element code ABAQUS) of the undrained lateral
response of a single, free-head pile under monotonic load-
ing. Soil conditions simulating saturated normally consoli-
dated clays are examined (linearly increasing shear strength
with depth). The study first compares the results of several
p-y curve methods from the literature (e.g. diagrams of
lateral load versus horizontal displacement of the pile head
and distributions of the horizontal displacement and bending
moment along the pile) and shows that the differences are
very significant. Due to these differences, the present study
revisits the subject by performing parametric 3D finite ele-
ment analyses with the objective to develop a new set of p-
y curves for saturated normally consolidated clays under
undrained lateral loading. Soil behavior is modeled by the
Modified Cam-Clay (MCC) constitutive model to investigate
the effects of normal compression line slope (A) and critical
state line slope (M) on the initial stiffness and the ultimate
resistance of the p-y curves. Although the numerical model
uses effective stresses, the loading was applied sufficiently
rapidly to ensure practically undrained conditions. Interface
elements are used along the periphery of the pile in order to
simulate separation and slipping effects on the response.
Based on the results of the finite element analyses, a new
set of p-y curves for soft clays is proposed and the key pa-
rameters of the curves are determined.

1 INTRODUCTION

P-y curves are nowadays a common practice for the calcula-
tion of bending moment and horizontal displacement along
laterally loaded piles. They are applicable as non-linear
springs along a beam-on-nonlinear-Winkler-foundation
(BNWF) simulation of the laterally loaded piles. P-y curves
for static pile head lateral loading are investigated in the
current paper, due to their importance for the formulation
of p-y curves for cyclic or dynamic loading.

P-y curve formulations consist of three parts: the initial
small-strain stiffness, the yielding section of the curve and
the ultimate lateral resistance. The scope of the present
paper is the determination of such curves for soft, normally
consolidated clays.

2 P-Y CURVES FOR SOFT CLAYS

There are various methodologies for the design of laterally
loaded piles in cohesive soils using p-y curves (Matlock
1970, DNV 1977, Wu et al. 1998, Georgiadis & Georgiadis
2010). However, none of these is clearly applicable to clays
with increasing undrained shear strength with depth. Figure
1 shows the differences among the p-y curves computed by
the aforementioned methodologies.
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Figure 1. Typical p-y curves for soft clay (z=2m).
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The observed variety of p-y curves for a specific soil type
leads to the computation of different deformational values
and internal forces along the pile for each case. The results
of a 2D simulation of a laterally loaded pile in soft clay (Tzi-
vakos & Kavvadas 2014) corroborate the previous state-
ment (Figure 2). Therefore, the objective of the present
study is to propose p-y curves for such soils through an
advanced numerical simulation of the problem.

1400
1200 -
1000 ~
Z 800 -
é - i
T 600: —=—  Matlock (1970)
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200 : P % ——  Wu et al. (1998)
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0
10
£ |
N
20 +
—=— Matlock (1970)
4 —— DNV (1977)
—+—  Wu et al. (1998)
30 -=— (Georgiadis (2010)

Figure 2. Pile head lateral load-horizontal displacement
(up) and bending moment along the pile (down) for differ-
ent p-y curves methodologies.

3 NUMERICAL SIMULATION
3.1 Soil and pile parameters

The investigation of the pile response is carried out for the
case of undrained loading conditions, since this is consid-
ered critical. In this paper, the lateral response of fully satu-
rated, soft, normally consolidated clays is simulated and
investigated (OCR=1, S,=100%) with undrained shear
strength increasing with depth.

In order to develop more accurate p-y curves for this soil
type, a more sophisticated constitutive law is used for the
simulation of the clay, namely the modified Cam-Clay
(MCC) model (Roscoe & Burland 1968). The slope of the
critical state line of the clays taken into account by the pre-
sent study ranges between M=0.98-1.42 (corresponding to
friction angle @=25-35deg according to Equation 1). The
slope of the normal compression line ranges between
A=0.065-0.175 (A = C./ In10, thus the corresponding range
is C.=0.15-0.40). The slope of the unloading-reloading line
is considered equal to k=(1/5)*\, which is a generally real-
istic approach. Poisson’s ratio v=0.333 and k,=0.50 are
assigned to the soil. The clay permeability is assumed equal
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to k=10-10 m/s, sufficiently low in order to achieve un-
drained loading conditions.

i
e sin ¢ )
3—sing

The results presented herein are derived from numerical
lateral loading tests of a free-head, reinforced concrete pile
with length L=30m and diameter D=1m (Figure 3). Struc-
tural serviceability limit state design demands the elastic
behavior of the pile. Therefore, the pile is considered elastic
with Young’s modulus E,=30 GPa and Poisson’s ratio
v=0.20.

3.2 The 3D finite element model

A 3D finite element model is designed in the commercial
code ABAQUS in order to simulate the single laterally loaded
pile (Figure 3). Solid, 8-node, full integration pore pressure
elements are used to model the soft clay, while 2-node
beam elements acting in the three-dimensional space simu-
late the pile. The Modified Cam Clay constitutive model is
assigned to the soil elements and effective stress analyses
are carried out. The MCC vyield surface assigned to each NC
clay layer is increasing with depth, referring to equivalent
undrained shear strength (Equation 2).

%p' p'm/p’ (‘_E)
2 2

cC =

u

(2)

where M the slope of the critical state line, p’n, the reference
size of yield locus, p’ the mean effective stress and k, A the
slope of the unloading-reloading and the normal compres-
sion line respectively.

Figure 3. Boundaries and geometry of the laterally loaded
pile 3D finite element model through Simulia ABAQUS 6.12.

Special attention is drawn to ensure undrained soil condi-
tions during the coupled analyses. The loading of the model
pile must be sufficiently rapid compared to the permeability
of the clay for undrained soil response to occur. Diagrams of
volumetric strain against vertical strain are plotted for rep-
resentative soil elements around the pile depicting no vol-
ume change of the laterally loaded soil. Thus, the desired
undrained loading conditions are achieved.

The surface interaction between the pile and the surround-
ing soil in the shear direction is simulated according to the
Coulomb friction law, allowing for relative slippage of the
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pile against the soil if the ultimate shear strength of the
interface is reached. The p-y curves proposed in the current
paper are for rough pile-soil surface interaction, namely
interface ultimate shear strength equal to the in situ un-
drained shear strength (c,) of the clay. Referring to the
normal stress interaction between the pile and the sur-
rounding soil, possible separation is taken into account. The
lateral soil pressure p of the numerical p-y curves is calcu-
lated from the contact forces acting on the aforementioned
surface interaction.

3.3 Application of lateral load

The natural lateral loading of a pile involves a concentrated
load H on the pile head (Figure 3). However, this approach
leads to failure of the clay around the pile up to a specific
depth. The observation of two different failure mechanisms
of the soft clay surrounding the pile, led to an alternative
application of the lateral load. More specifically, a wedge
failure mechanism is observed above a depth of (5+6)-D,
while a plain strain mechanism develops below this depth.
In order to reach the ultimate lateral resistance of the clay
at depths greater than this failure mechanism transition
depth, a uniform horizontal displacement is applied along
the pile. Thus, both shallow and deep NC clay reaches fail-
ure and the ultimate lateral resistance can be estimated for
all depths.

Figure 4 depicts the satisfactory similarity between p-y
curves obtained from finite element analyses with a pile
loaded by a horizontal concentrated load H on pile head and
the ones with the uniform horizontal displacement along the
pile. Therefore, the p-y curves proposed for both shallow
and great clay depths derive from FEA with uniform hori-
zontal displacement imposed along the pile.

p-y (z=1D) p-y (z=8D)
~ = lateral head load -~ = lateral head load
= uniform displacement uniform displacement
L o e IS e s O
0 01 02 03 04 05 086 0 0.1 02 03 04 05
y (m) y (m)

Figure 4. Comparison of p-y curves calculated for concen-
trated lateral load H on pile head and uniform horizontal
displacement along the pile, at the depth of 1D (left) and

8D (right).

4 PROPOSED P-Y CURVES
4.1 Form of the p-y curves

The current section deals with the analytical form proposed
for the p-y curves for NC clays. It is widely observed in lit-
erature that the mathematical form of the proposed p-y
curves is a hyperbola, easily transformed into a linear equa-
tion for the calculation of the ultimate lateral resistance p,
and the initial stiffness K; of the curve (Equation 3).

h% b% 1 1
p=——— > T=—yi— ()

1 =
—+ y p pu K."

Ki pu

However, it is observed through the present study that the
hyperbola form consistently overestimates stiffness and
ultimate lateral resistance after a specific depth, as depicted
in Figure 5.

Thus, a new exponential form of p-y curves for soft, nor-

mally consolidated clays is proposed in the current paper
(Equation 4).
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where p, is the ultimate lateral soil resistance, y, is the hor-
izontal displacement of the pile at which p, is observed and
a is a parameter controlling the exponential transition from
the initial part of the curve to the plateau.
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Figure 5. Simulation of the numerical curve at z=5D
through the hyperbola p-y form.

There is one unique g value that leads to a best-fit expo-
nential curve of the numerical p-y curve derived from the
FEA output. This a value is derived through a curve fitting
process, using the regression procedure. In order to carry
out this procedure, certain assumptions needed to be taken
into account on the determination of p, and y, from the
numerical output. The ultimate lateral soil resistance p, is
assumed equal to the clay lateral pressure at which
dp=pi+1-pi<0.5%. It is considered rational to assume that y,
is equal to the value of horizontal displacement, at which p,
is reached by the clay.

4.2 Determination of p-y parameters

In order to determine the p,, y, and a parameters of the
proposed p-y curves per depth, a thorough curve fitting
process is carried out. The p-y curves derived from the FEA
coincide satisfactorily with the ones proposed after the
aforementioned process.

Equations (5), (6) and (7) summarize the determination of
the p-y parameters required, where o and c, indexes refer
to ground level and asymptote values - below a critical
depth - respectively.

L —8)-[1 —exp (—0.5-3}} (5)
D ‘ D

c -

o

2o 0.05+v_ —0-05)'[1 —E [_O‘S'iﬂ ©
D - P

a=a +(a, —a)- |:I —exp (—0.25 3 ij:| (7)
D

It is observed that the N; and the g; terms of the aforemen-
tioned equations vary with the MCC compressibility parame-
ter A - rational for a NC clayey soil. Thus, Equations (8) to
(11) are proposed corresponding to the curves of Figure 6
for the overall determination of the p-y curve.

N, =-2.04-In(2)+6.45 (8)
N, _ =082-1+0.03 (9)
o, =—2.55-In(2) —0.04 (10)
o =—642-2+391 (11)
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Figure 6. V; and a; parameters fitting with compressibility
index A.

In order to clarify the distribution of the parameters calcu-
lated by Equations (5), (6) and (7) with depth, certain func-
tions of these parameters are depicted in Figure 7 for
A=0.13 and M=1.07 (corresponding to C.=0.30 and
Pp=27deg).

Values of legend parameters
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Figure 7. Common diagram of p,, y, and a functions (see
Equations (5) to (11)) with depth for A=0.13 and M=1.07.

4.3 Verification of the proposed p-y curves

The proposed p-y curves of paragraph 4.2 are verified
through a particular 3D FEA of a laterally loaded pile - with
concentrated load H on pile head - in a NC clay with A=0.13
and M=1.07 (corresponding to C.=0.30 and @=27deg). The
p-y curves derived from the aforementioned analysis are
compared to the ones proposed by the present study and
the agreement between the two curves is satisfactory for all
the depths examined (Figure 8).

5 EFFECT ON PILE RESPONSE
The general idea of the p-y curves is to simulate the lateral
response of the soil through nonlinear springs, applied along

the laterally loaded pile. This concept is realized in the cur-
rent section through a 2D finite element simulation of the
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Figure 8. Comparison of the proposed p-y curves to the
ones derived from a FEA with random A and M values for
depths z=1, 2, 4 and 6D.

pile (see paragraph 3.1) in order to observe the effect of
the proposed p-y curves on the pile response. Typical NC
clay parameters are chosen for the soil, namely A=0.13 and
M=1.07 (corresponding to C.=0.30 and ¢=27deg) and a
concentrated lateral load H=2000kN is applied on the pile
head in load increments of 100kN each. Thus, diagrams of
the pile head lateral load-horizontal displacement, the hori-
zontal displacement and the bending moment along the pile
are depicted in Figure 9 and Figure 10 respectively. For
comparison purposes to the existing p-y curves methodolo-
gies for soft clays, the corresponding pile response derived
from these curves is also depicted in the aforementioned
diagrams.
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Figure 9. Pile head lateral load-horizontal displacement
curve.
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Figure 10. Distribution of bending moment (left) and hori-
zontal displacement (right) along the pile.

It is clearly observed that all existing methodologies are
conservative in terms of deformations and internal forces
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along the laterally loaded pile - compared to the proposed
p-y curves methodology. Even for relatively low values of
the applied load H (namely 300kN), a minimum difference
of 30% is observed between the values calculated by the
existing p-y curves and the proposed ones.

6 CONCLUSIONS

The problem of a single, free-head laterally loaded pile in
NC clays under undrained conditions is studied through 3D
effective stress finite element analyses, using the MCC con-
stitutive law. Based on the results of the analyses, a new
relationship is proposed for the p-y curves simulating the
undrained lateral response of the pile-soil system. It is ob-
served that existing methodologies potentially applicable to
soft clays do not take into account the increasing undrained
shear strength of NC soil with depth. Therefore, they pro-
vide a conservative calculation of deformations and internal
forces along the pile. The proposed p-y curves lead to a
stiffer response of the pile, possibly attributed to the non-
linear stress-strain curve of the MCC constitutive law simu-
lating the soil.
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Buried pipelines subjected to normal fault:
simulation vs experiment

Pipelines enterrées soumis a faille normale : analyse
par rapport a I'expérience

A. Tsatsis, I. Anastasopoulos and G. Gazetas

ABSTRACT Buried pipelines often cross tectonically active
areas capable of producing large earthquakes and large
ground deformations. Based on the observed damage
mechanisms of buried pipelines during past earthquakes,
faulting-induced ground deformations prove the most det-
rimental for their safety. Motivated by this, this paper pre-
sents a finite element methodology to simulate the re-
sponse of a pipeline subjected to normal faulting, account-
ing for the nonlinear behavior of the pipe, the complex be-
havior of the soil and the rupture propagation through it, as
well as the interaction between the pipe and the soil. The
numerical methodology is validated against 1g small scale
experiments conducted at the Laboratory of Soil Mechanics
of NTUA. The good agreement between the predictions of
the numerical model and the results of the experiment give
confidence to our numerical tools.

1 INTRODUCTION

Permanent ground-induced actions due to earthquakes,
such as fault movements, landslides, liquefaction-induced
lateral spreading are responsible for the majority of seismic
damages in oil and gas buried steel pipelines. Therefore,
substantial effort is dedicated by the research community in
the last decades to unravel the behavior of buried pipelines
subjected to excessive ground deformation.

Several methods to address this problem have been intro-
duced. Early works on this issue are based on simplified
analytical models that use beam-on elastic foundation and
elastic beam theories. Newmark and Hall (1975) were the
first to use such a method to analyze the response of a
pipeline subjected to large fault displacement. The most
recent contribution to the simplified analytical method
comes from Trifonov and Cherniy (2010). With the introduc-
tion of finite element methodology, an alternative approach
has been introduced based on the numerical treatment of
the problem. In numerical models, a pipeline is modeled
with beam elements, while the pipe - soil interaction is
modeled with springs (e.g. Takada et al. 1998; Calvetti et
al. 2004). With the evolution of the computational capabili-
ties, the numerical tools also evolved leading to the 3D sim-
ulation of the problem, with the soil being modeled with
inelastic continuum elements (e.g. Vazouras et al. 2010).
Modern numerical models are more rigorous, being able to
capture the nonlinear behavior of the pipe, the pipe-soil
interaction and second order effects due to large displace-
ments.

This paper introduces a new 3D finite element methodology
to realistically simulate the phenomenon of a continuous
buried pipeline subjected to permanent ground displace-
ment due to normal faulting. The numerical methodology
aims to simulate the behavior of the soil stratum subjected
to slip deformations at its base (bedrock), the pipe response
subjected to deformations of the surrounding soil due to
faulting and the interaction between the two. To gain confi-
dence in our numerical tools, the methodology is extensive-
ly validated against a series of 1g small scale experiments
conducted at the Laboratory of Soil Mechanics of NTUA.
From the ensemble of the experiments conducted in the
framework of this experimental series, one is selected and
presented in this paper.

2 EXPERIMENTAL EQUIPMENT

2.1 The Fault Rupture Box

The present experimental series has been conducted utiliz-
ing the Fault-Rupture Box of the NTUA Laboratory of Soil
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Mechanics (Figure 1). This custom-built apparatus has been
designed to simulate quasistatic fault rupture propagation
and Fault Rupture-Soil-Structure Interaction. It comprises
a stationary and a movable part, which can move down-
wards or upwards to simulate normal or reverse fault condi-
tions. The movable part is connected to a servomechanical
screw-jack actuator, which can generate a maximum stroke
of 200 mm. The dip angle a can be adjusted from 45° to 90°
(for this experimental series, a = 45°). The internal longitu-
dinal dimension of the Fault Rupture Box is 2.65 m, its
depth is 0.9 m, while the out-of-plane dimension is 0.9 m.

Figure 1. The Fault Rupture Box and its dimensions.

2.2 The soil material

Dry Longstone sand, an industrially produced fine and uni-
form quartz sand with dsp = 0.15 mm and uniformity coeffi-
cient C, = dso/d10 = 1.42, was used in the experiments. The
void ratios at the loosest and densest state have been
measured as emax = 0.995 and e, = 0.614, and the specific
weight of the solids as Gs = 2.64. Material and strength
characteristics of the sand, as derived through a series of
laboratory tests, have been documented by Anastasopoulos
et al., (2010). During this experimental series the relative
density of the sand was selected D, = 90 %.

2.3 The pipe models

The pipe models were selected from a range of commercial-
ly available pipes. Pipes of various diameters were tested,
yet for the purposes of this paper only the smaller available
pipe of diameter D = 10 mm is presented. Commercially
available small diameter pipes typically do not have large
D/t ratios, hence the thickness of the pipe is t = 1 mm. The
pipe models are made of Aluminum 6036. In order to accu-
rately obtain the stress - strain relation for the pipe materi-
al, samples from the pipes were subjected to uniaxial ten-
sile test. From the measured stress-strain curve, first yield-
ing occurs at gyield = 0.0018.

2.4 Instrumentation

In order to record the pipe response within the soil, strains
along the pipe were measured using 12 strain gauges. The
strain gauges were 10 mm long, with resistance of 120 Q
and were temperature compensated. The gauges were
placed at characteristic locations along the crown of the
pipe. Each strain gauge was coated with scotch tape to pro-
tect the gauges from being dragged along by the moving
soil around the pipe. Laser displacement transducers were
used to measure the displacement distribution along the
surface of the soil.

3 NUMERICAL METHODOLOGY
The simultaneous modeling of the rupture propagation

through the whole depth of the soil deposit within the Fault
Rupture Box and of the interaction between the pipe and
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the surrounding soil poses a substantial obstacle. The di-
mensions of the pipe cross-section (diameter D = 10 mm)
calls for small elements, of the order of dFE = 1 mm, in
order to accurately capture its response. On the other hand,
the dimensions of the Fault Rupture Box are several orders
of magnitude larger (length x width x height = 2650 x 900
x 650 mm), rendering the simultaneous simulation of the
pipe and the soil within the rupture box impossible. To
overcome this obstacle, the problem is decoupled. First, the
rupture propagation is analyzed through the whole soil de-
posit considering free field conditions (i.e. without the pres-
ence of the pipe). Taking advantage of the plane strain con-
ditions of the fault rupture propagation phenomenon, this
analysis is conducted in 2D. Subsequently, the pipe - soil
interaction problem is analyzed; due to the demand for
small elements only a soil prism around the pipe is regard-
ed. Yet, the dimensions of this prism are adequately large
to avoid any effect of the boundaries on the pipe response
and on the accurate simulation of the pipe - soil interaction.
The displacement history during the fault rupture propaga-
tion computed from the free field analysis is imposed at the
boundaries of this prism. The proposed decouple analysis
methodology tactically assumes that the presence of the
pipe does not affect the evolution of the fault rupture prop-
agation at the global level - a reasonable assumption. This
can be justified through the small relative stiffness of the
pipe compared to that of the displacing soil mass of the
hanging wall. Moreover, ensuring that the boundaries of the
3D model are adequately far from the pipe (distance at
least 10 times the pipe diameter), allows any potential in-
teraction between the pipe and the surrounding soil at the
immediate vicinity of the pipe to take place.

4 FREE FIELD RUPTURE PROPAGATION

Tectonic faulting takes place at bedrock, which is typically
at a large depth, and propagates towards the ground sur-
face through the soil. During such fault rupture propagation,
the rupture path and the consequent displacement pattern
may be substantially altered by the overlying soil strata
(e.g., Bray et al., 1994). To realistically account for the soil
behavior an appropriate constitutive model for the soil be-
havior is needed, that incorporates the localization of shear-
ing within a narrow shear band. Thus, an elastoplastic
Mohr-Coulomb constitutive model with isotropic strain sof-
tening is utilized to simulate soil behavior (Anastasopoulos
et al., 2007). Shearing of a soil element from a fault is quite
similar to the shearing of a specimen subjected to direct
shear testing. Therefore, the constitutive model parameters
are calibrated through direct shear test results. Figure 2a
presents the comparison between the laboratory direct
shear tests and the results of the constitutive model utilized
in the analysis for various magnitudes of vertical effective
stress.

a
( ) 250 -
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Figure 2. (a) Application of the soil constitutive model:
comparison between laboratory direct shear tests and re-
sults of finite element modelling of these tests. (b) Depend-
ence of the peak and post-peak friction angle on stress lev-
el.

In addition, since the experiments were conducted at small
scale without using a centrifuge, small scale effects are ex-
pected to make an effect. In particular, the computed peak
and residual internal friction angle of the sand was found to
increase as the vertical effective stress decreases, as re-
vealed from the direct shear test results (Figure 2b), a de-
pendence that was accounted for in the analysis.

Figure 3 presents the results of the numerical analysis in
terms of mesh deformations and the associated shear strain
localization compared to the observed deformation during
the experiment for various magnitudes of vertical fault off-
set h. To facilitate comparison, the shear band formed dur-
ing the experiment is highlighted with dashed lines. The
analysis is in good accordance with the Fault Rupture Box
test as far as the evolution of the phenomenon is con-
cerned. Initially, a practically vertical shearing path is de-
tected within the soil mass. As the bedrock offset increases
the primary rupture is gradually formed and it propagates
towards the surface. For h = 15 mm it reaches the surface.
Further increase in the fault offset leads to the formation of
a secondary antithetic rupture. For bedrock offset h = 25
mm, the analysis successfully predicts the emergence of the
secondary antithetic rupture all at the surface. Figure 4 pre-
sents the prediction of the surface displacement profiles
according to the numerical analysis compared to the meas-
ured surface displacements during the experiment. The
comparison between the analysis and the experiment
proves that the numerical analysis realistically captures the
soil behavior.

5 PIPE-SOIL INTERACTION

In the ensuing, the numerical methodology focuses on the
pipe - soil interaction. The pipe and a soil prism around it
are modeled in 3D, and the computed displacements from
the free field analysis are imposed as input at the bounda-
ries of this prism. The pipe is placed at depth z = 0.55 m
from the surface. This was made to realistically model the
interaction forces between the pipe and soil. This means
that the pipe to soil stiffness, and strength ratios are con-
sistent with a case of common practice. Suppose we have a
steel pipe buried at depth 1 - 1.5 m - a rather common
case in practice. Since these experiments are conducted in
1 g (and not in a centrifuge), the pipe must be placed at the
same depth to achieve analogous interaction forces. How-
ever, with the simultaneous reduction of the pipe stiffness
(aluminum instead of steel pipe), the pipe can be placed at
smaller depth (z = 0.55 m).
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Figure 3. Simulation of normal fault rupture propagation:
Comparison between the numerical prediction and the re-
sults of the experiment for various magnitudes of fault off-
set (h = vertical component of the bedrock displacement).
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Figure 4. Comparison between the numerical prediction
and the results of the experiment in terms of vertical dis-
placements along the surface.

Figure 5 presents the deformed mesh for vertical fault offset
h = 20 mm. Figure 6 presents the comparison of the pre-
dicted strain distribution at the top centerline of the pipe
according to the numerical analysis compared to the meas-
ure strain distribution for various magnitudes of fault offset.
The numerical methodology succeeds in predicting the max-
imum strains as well as the distribution of strains along the
pipe, hence, both the stressing of the pipe as well as the
deflection due to faulting is accurately predicted.

6 CONCLUSIONS

This paper presents a new 3D finite element methodology to
simulate pipeline response subjected to normal faulting. The
numerical methodology can successfully capture the soil
response and the fault rupture propagation, the pipe re-
sponse and the interaction between the pipe and the sur-
rounding soil. It decouples the phenomenon, analyzing first
the fault rupture propagation assuming that the pipe does
not affect the evolution of the rupture at global level. Sub-
sequently, the pipe - soil interaction problem is analyzed;
the computed displacement time histories are applied to the

boundaries of the local, more detailed model (i.e., having a
much finer mesh), comprising the pipeline and the sur-
rounding soil. The proposed methodology was validated
against 1g small scale experiments conducted at the Labor-
atory of Soil Mechanics of NTUA. The results of the numeri-
cal models compare very well to the response of the pipe
during the experiments. The agreement between the nu-
merical and the experimental results give confidence to the
numerical tools.

Figure 5. Deformed mesh of the pipe-soil interaction model
with superimposed displacement contours for h = 20 mm.
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Figure 6. Comparison between the numerical model predic-
tion and the results of the experiment in terms of strain
distribution along the top centerline of the pipe for various
magnitudes of fault offset.
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Seismic faulting and palaeo-liquefaction in an
ancient harbor

Stathis Stiros and Vasso Saltogianni
Department of Civil Engineering, University of Patras,
Patras, Greece

Remains of a 2300 years-old mole have been identified at
Palairos, SW Greece mainland. This mole is submerged a
few meters due to tectonic effects and global sea-level rise,
and has an unusual Z-type shape: its main axis seems to be
laterally shifted by several meters (Fig. 1) with no signs of a
substantial vertical deformation. Hence the question aris-
ing is whether this shape reflects an original construction
(for example a mole built above certain shoals), or a post-
construction deformation?  Clearly, the area is prone to
earthquakes and to strike slip faulting tending to produce
lateral (strike-slip) displacements, but the apparent offset in
Fig 1 is too large to have been produced by tectonic defor-
mation associated with the faults expected in the area.

~ / ® o o y >
‘ﬂﬁ“i, /‘ // i
o‘" g
Pogoma ¢
modern

brea kwater s s

ancient submerged
breakwater

approximate
ancient shoreline

Figure 1. The Palairos mole superimposed on Google Map
Imagery (after Stiros and Saltogianni, 2016). The unusual
shape of the mole is explained as a combined result of
seismic tectonic faulting and of seismic sliding on sediments
liquefied during the first part of the earthquake. Several
other possible explanations were examined, but they were
discarded.

PROPOSED SCENARIO In order to provide a plausible expla-
nation for the shape of the ancient mole, we examined all
possible scenarios which may explain its present-day pat-
tern: original construction, uneven erosion, tectonic offset,
sliding, etc. Still, all these explanation seemed unlikely.
For example gravitational sliding would shift the east part of
the mole to the east, towards the deep part of the gulf, not
towards SW.

Only the following scenario was likely:

(i) A strike slip fault crossing the ancient structure reac-
tivated during an earthquake of rather medium size
(magnitude around 6 in the Richer scale) and produced
minor tectonic offset (<1m) in the mole.

(ii) The first part of the seismic motion (strong motion)
produced liquefaction of the fine sediments underlying
the mole.

(iii) Because of the liquefied foundations, during the contin-
uing strong seismic motion the lateral motion was am-
plified, and at the end of the earthquake the overall off-
set was far exceeding the original tectonic motion.

Hence an unusual combination of a tectonic displacements
and of surficial movement led to a permanent lateral motion
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about one order of magnitude larger than the original tec-
tonic/seismic motion.

FEASIBILITY OF THE PROPOSED SCENARIO
This scenario is reasonable because

(1) Strike slip faults, relatively strong earthquakes, seismic
ground deformation and liquefaction are frequent in the
wider region.

(2) During an earthquake dynamic seismic displacements
next or close to a strike slip fault are NOT characterized
by oscillatory movements, but by displacements essen-
tially in one direction, parallel to the fault.

(3) Liquefaction is observed at the early parts of an earth-
quake and its effect is that sediments lose their strength
and behave like a viscous liquid (sometimes producing
mud volcanoes etc.). Liquefied strata can produce large
scale dislocations, even without earthquakes (“static lig-
uefaction”), such as sliding on ice. A superb example of
such a motion is the failure at a quay at Barcelona some
years ago: some parts slid nearly horizontally by up to
90 (ninety) meters!

For a detailed study and documentation:

Stiros, S., Saltogianni, V. (2016). Deformation of the an-
cient mole of Palairos (Western Greece) by faulting and lig-
uefaction, Marine Geology, 380, 106-112 (doi: 10.1016/
j.margeo.2016.08.001)

The mapping and the archaeological study of the mole were
reported in:

Murray, W.M. (1985). The ancient harbour of Palairos. In:
Raban, A. (Ed.), Harbour Archaeology. Proc. First Int.
Works. Ancient Mediterranean Harbours. British Archaeolog-
ical Reports International Series, 257, 67-80.
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NMAPOYZIAZH
AIAAKTOPIKQN
AIATPIBQN 2THN
F’EQTEXNIKH
MHXANIKH

KaTtaoTaTiknf NMpooopoiwon TnG MnXavikng
Zupnepipopdag Mn Kopeopévmv Edapmv

Mavayi®oTng Xp. ZiTtapéviog, MoAITikdoGg Mnxavikog, M.Sc.

EniBAénwv: MixaAng Kappadag,
AvanAnpwTtng Kaénynting EMN

EOvikO MeTooBI0 MoAuTE)VEIO
ZxoAn MoAITik®Vv Mnxavikowv / Topéag NFEWTEXVIKAG

MNepiAnywn

O kUplog okondg TnG diIdakTopikng d1aTpIBRg ATav n avanTtu-
€n evog kartaoTaTikoU MPOCOUOIMUATOC YIA KN KOPEOWEVA
€0apn, N TEKUNPIiwar Tou Kal n €l0aywyr Tou oTo npdypau-
Ma nenepacpévwy oTtoixeinv Simulia Abaqus. O pepIkOg Ko-
PECUOG OE MPakTIKO €ninedo agopd KUpiwg (UOIKA N OUH-
NUKVWPEVA €3APn HPE KOIVO TOUC XAPAKTNPIOTIKO TNV avi-
goTponia TNG HNXAvikng TouG CUMNEPIPOPAG. MNa Tov Adyo
auTo EMIAEXBNKE OTO MPOTEIVOUEVO KATAOTATIKO MPOCOMOIW-
pa va oupnepiAneBei n duvaToTnTa npdBAEWNG TNG AvVICO-
Tponiag, We anoTeAsopa To TeAIKO MapadoTéo va anoTeAsi
éva VEO KATAOTATIKO MNPOCOHOIMHA Yyia aviooTpona
OTEPEONOINMEVA, U KOPECHEVA £6APIKA UAIKG, HE du-
varoTnTa EEMTEPIKNG EVOWHATWONG OTOV KMOJIKA MNENE-
pacpévmyv otoixsiwv Simulia Abaqus.

Ta KUpIOTEPA XAPAKTNPIOTIKA TOU MPOTEIVOUEVOU KaTa-
oTaTikoU NPOCONOI®KATOG ouvowilovTal wg €ENG:

e Xpnoigonoliei To oTpePAO eAAelyoeidég Tou Kavvadas
(1982) wc¢ Tnv smipdaveia nAaoTikAg diapponc avigdTpona
OTEPEOMOINKEVWV EDAPIKWV UAIKDV.

e EvowMaTwVel €vav Pn OUOXETIOPEVO VOUO pong, N diaTu-
nwaon Tou onoiou BacileTal oTnV evowPATWON Hiag ni-
(aveiag NnAaoTikoU duvapikou, OHOIoOU OxnpaTog kal dia-
(POpPETIKOU NPoaavaToAlopoU Os OXEon HWE TNV eNIPAVEIA
dlapponc. O npoTelvOUEVOG VOUOG pong Wnopei va Bab-
HovounBei woTte va npoBAEnsl TNV enBUPNTA NAACTIKN
d1a0TOANIKOTNTA OE AKTIVIKEG TAOIKEG 0deUoeIg (UE EUpaann
o€ OuVvONKeG HovodIaoTaTNG NapapopPwonG) evw Tau-
TOXPOVaA EMITPENEI TOV AveEApTNTO EAEYXO TNG BEONG TNG
YPAMKNG KpioIUNG KATAoTaong oTo €ninedo AOYOU KEVWV
(v) - péong evepyou Taong (p).

e Evowpatwvel évav VEo HIKTO VOHO KPATuvong o onoiog
nepiAauBavel Tpia eNIPEPOUC HEPN:

a) &vav véo VOWO 100TponnG KpATUVONG, O OMoiog eVow-
JaTtwvel To nAaiolo gyysevoUg cupnieong Twv Belokas
& Kavvadas (2011) kar duvaral, o€ ouvduadoud pe
TOV VOMO KIVNUATIKAG KPATUVONG, va NEPIYPAWEl WE
akpifela TN OUOYXETION TWV KAUMUA®V £yYEVOUG OUU-
nieong Pe To €ninedo TNG €NIBAAAOPEVNG TATIKAG avi-
cgoTponiag,

b) Tov «kivnuaTikd voépo kpdtuvong Tou Kavvadas
(1982), o onoiog neplypa®el Tnv €€EAIEN Tou npooa-
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vaToAIopoU TNG €nipaveiag diappong e Tnv €EEAIEN
TNG avicoTponiag Kal

C) £vav VEo VOMO KIVNUATIKNAG KPATuVvonG, 0 0Mnoiog HECW
TV SIEKTPOMNIKWV MAACTIKWV NAPANOPPOWOEWV MEPI-
ypAagel TN oTadiakn «anwA&gla JVAPNG» TNG aviocoTpo-
niag oe TaolkeG 0deUaelg Nou npokalolv acTtoxia. O
NPOTEIVOUEVOG VOMOG KIVAMATIKAG KPATuvong ano-
OKOMEl TNV €vonoinuUEvn Kal GUOIKR Neplypagr, agp-
evOG TNG TAOIKAG XaAdpwong mou emdeikvlouv avi-
o0Tpona oTepeonoinueva €dagikd UAIKG Ot JOKIMEG
aoTpdayyloTnG TPIAEOVIKAG CUMMNIEONG, apETEPOU Wiag
gviaiag kar povadikng Kpioiung karaoraong, ave&dp-
TATNG TOOO TNG APXIKAG avicoTponiag 6go Kal TNG Eni-
BaAAopevng Taoikng diadpoung nou odnyei oTnv a-
oroxia.

e H enékTaon Tou KATAOGTATIKOU MPOCOMOI®UATOG Yia £da-
(PIKEG KATAOTAOEIC MEPIKOU KOPEOHOU YiveTal PE Xpnon
TNG Taong £dagikol oKeAETOU Tou Bishop w¢ n npwTtn
KAaTaoTaTikn NapdpeTpog, Kabwg kal Tng pugnong kai Tou
BaBuolU KopsopoU WG EMINAEOV KATAOTATIKEG NAPAME-
TpouG. H xpron Tng Taong Tou Bishop eniTpénel Tn Quai-
KN neplypa@n Tng eEEAIENG TNG avToxng e Tn puZnon kai
eMNPOOBeTa EMNITPENEI TNV NPOCOHOIWON Wiag ohaAng pe-
Tapaong and KataoTdosliC NAAPOUG KOPECHOU OfE KaATa-
OTACEIG HEPIKOU KOPETHOU Kal To avTiBeTo.

e TENOG, evOWMATWVEI Wia KATAOTATIKA e€nipdveia TUnou
®dopTiong - Kartappeuong (Loading - Collapse) yia Tnv
nepiypaen nAAcTIKOV KATACTACEWV MouU OuvdEovTal HE
@OPTION £Ni KATACTACEWV NAPBEVIKAG cupnieong uno dia-
(POPETIKA €ninegda PUTNONG Kal PE TIG OYKOUETPIKEG PETA-
BoA£c nou npokaAoUvTal AOyw MPeTABoOAAG TnG pulnong.
BaoileTal o éva vEo nAQiclo CUMMIECTOTNTAG Yia KATa-
OTACEIG JEPIKOU KOPECHOU, TO ornoio NpoBAENEl YPAUUEG
napBevikng oupnieong We kAion e€apTwpevn TO6oo and Tn
pUZnon 6oo kai anod Tov Babud kopeouou.

270 ZxnKa 1 napoucidleTal n enigpdaveia diappong Tou npo-
TEIVOUEVOU KATACGTATIKOU MPOCOHOIMUATOG OTOV XWPO HEDNG
Taong Tou Bishop (o) - diekTponikng Taong (s) Kabwg kai n
€MIPAVEId QOPTIONG KATAPPEUONG N onoia oploBeTel TNV €-
AQOTIKN ngploXf oTov XWPo pulnong (s) - péong Tdong Tou
Bishop (o).

TO MPOTEIVOUEVO KATACTATIKO MPOCOMOIWHNA EVOWHATMVETAI
og aAyopiBuo eniAuong TwV KATAOTATIKWV €EEICWOEWV O€
UAIKO Onueio, 0 onoiog XpNoIMOMOIEITAl TOGO YIA TNV EKTEAE-
on anA®v NPoOCoHOINCEWY TUMIKWV TACIKWV 00eU0EWV POp-
TIONG Kal WETABOANG TNG MUINONG O UAIKO onueio, 000 Kal
yla TNV €VOWPATWON TOU MPOCOHOIMUATOG OTOV KwdIKA Me-
nepacpévwyv oToixeiwv Simulia Abaqus. MNa Tnv npayparto-
noinon NPOCOMOIWOEWY TNG CUMNEPIPOPAG HN KOPEOHEVWV
£0aQ®V, EVOWHPATOVOVTAl OTOV aAyopiBuo duvaToTnTEC OU-
CeuypEvNG availuong TNG KNXAVIKAG Kal UdPAuAIKNG OUpne-
pIQOPAC HECW TOU MABNUATIKOU MPOCOMOINUATOG MEPIYpa-
(NG TNG KAUNUANG ouykpdtnong UdaTtog Twv Gallipoli et al.
(2003).

MNa tTnv enaAnB@suon kai a§loAdynon Tou KaraoTaTikoU
NPOCOMOIWMATOG EKTEAEOTNKAV Ol AKOAOUBEG €nipépoug ep-
yaoieg:

e EkTeA£oTnKe 1KavO MANBOC NAPAUETPIKOV aVAAUCEWV HE
okond: a) Tnv enaAfBsucn TNG CUNHOPPWONG TOU MpPo-
OOUOINUATOC ME TIC NPOBAEWEIC TOU MAQICiOU PNXAVIKAG
OUNNEPIPOPAG, B) TNV MOIOTIKN CUYKPION TwV NPoBAEWe-
WV TOU MPOCOMOIMKATOG PE TA OUuvhBn eupnuarta epya-
OTNPIGK®V JIEPEUVACEWY, Y) TNV anocagnvion Tng €nip-
pong d1apoOpwV nNapapeTpwyv Pe okond Tn dIEUKOAUVON
TnG Babuovounong Tou kai 8) Tn oUyYKpIOn TwV aAnoTe-
AeopaTwV avaAloewy UAIKOU onpeio pe Ta anoTeAéopara
avaAUoswV NENEPACHEVWV OTOIXEIWV OE €ninedo anAwv
Taolkwv 0del0ewV CUVABWV £pyacTnPIaK®V JOKIH®V Yid
TNV €naAnBeuon Twv apiBUNTIK®V epyaleiwv. ZTo SXAua
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TOU MPOTEIVOUEVOU MPOCOUOIMKATOG MMOPOUV va Guvoyl-
oTOUV OTd €ENG:

e AUvaTtal va nepiypayel pe akpifeia Tnv €€aptnon Twv
KauNUA®V gyyevoug oupnieong anod Tov BaBud Tng eni-
BaAAouevVNG TATIKNAG aviocoTponiag.

e O NPOTEIVOUEVOG VOHOG PONG NEPIYPAPEl EMITUXWG TIG
NAQOTIKEG NAPAUOPPWOEIG TOGO Ot OOKIPEG AKTIVIKAG
OUMNIEONG 000 Kal O€ OTPAYYIOUEVEG SOKIUEG TPIAEOVIKNG
POpTIONG.

e O npoTEIVOPEVOG VOHOG KPATUVONG Yid TNV «anwAeid
MVAMNG® TNG avicoTponiag Pe TN CUGOWPEUGCN BIEKTPOMI-
KOV MAQOTIKOV NAPAPOPPWOOEWY MNEPIYPAPEl EMTUXWDG
TOOO TNV TACIKA XaAdpwaon nou enidsikvUouv avigoTpona
oTepeonoinueva €da®ikd UAIKA 000 Kal pia eviaia kpioiun
karaoTaon.

e H gpappoyn TnG Tdong £dagikoU okeAeToU Tou Bishop
nepypagel Ye emituxia Tnv €E€AIEN TnNG dIATUNTIKAG AvTo-
XNC UE TN NUTNON O KATAOTACEIG HEPIKOU KOPETHOU.

e To MPOTEIVOUEVO NMAAICIO CUUMIECTOTNTAG YIA KATAGTACEIG
HEPIKOU KOPeCHOU, MPOCOUOINVEI EMITUXWG TNV €EENIEN
TNG oupnIECTOTATAG We TN MUInon kal Tov BaBuod Kope-
opoU kal duvaTtal va npoPAEnel: a) KAPNUAEG oupnieong
ave€aptnTeg TNG MUINoNG yia KataoTdoslc NARPOUG KO-
PECMOU, B) ouvexn WETABOAN TNG CUMMNIECTOTNTAG YId Ka-
TAOTACEIG QPOPTIONG UNO oTadepr] pulnon kabwg kai y)
€Va PEYIOTO OTIG OYKOUETPIKEG NAPAPOPPWOEIG AOyw Ji-
aBpoxng (katappeuon).

MeAAOVTIKEG EKOOOEIG TOU MPocopolwuaTog Ba npEnsl va
€0TIAO0UV OTNV Apon TWV KUPIOTEPWV aduvapiowv Tou Mpo-
TOMOINMATOCG, WG EENG:

e To npocopoiwpa TEIVEI va UNEPEKTING TN MEYIOTN avToxn
aviooTpona oTepeonoinUévwy €3a®wyv. AnaiTeitTal Tpono-
noinon Tou VOHOU KIVNUATIKAG KpATuvong Tou Kavvadas
(1982) pe okono Tn duvartoTnTa peyaAuTepng eueAigiag
WG NPOG TOV NPOCAVATOAIONO TNG EMIPAVEIAg diappong o€
AKTIVIKEG TaolkéG odeUoelc. STnv napoloa £kdoon TO
npoBANUa autd pnopei va EenepaoTei HECW KATAAANANG
BaBuovounong Twv NAapapeTPWV TOU NPOCOHUOIMKNATOC.

e NAOYW TNG MEYAANG €AACTIKNG MEPIOXNG, Ol MPOBAEYEIG
TOU NPOCOUOIWMUATOG UOTEPOUV O€ KATAOTACEIG NOU ava-
(PEpovVTal Oc €VTovd UMNeEPaTEpoONoInNUEva €daika UAIKA.
Ma Tnv BeATiwon Twv NpoBAEYewV anaiTeiTal n lcaywyn
E0WTEPIKNG €MIPAVEIAG NAAOTIKAG SIAPPONG yia TNV Me-
TATPOMM TOU MPOCOUOIMHUATOG OE MPOCOHOIWMUA OPIaKNG
NAQCTIKOTNTAG, OMOId PE TA MPOCOMOIWHA TWV MneAoKag
(2008) kai Karog (2014).

e O vOpog pong anaitei BeATiwon pe okond Tnv KaAUTepn
npoBAewn Tng al&nong Tng TAoNG yia dIACTOAIKN CUMME-
pIPOoPd MOU Ta N KOPEOHEVA €DAQIKA UAIKA €nIdEIKVU-
ouv. H evowpdtwon kdnolou TUNOU APEONG €5APTNONG
NG enipavelag nAaoTikoU duvapikoU ano To €ninedo Tng
pUZnong 6a unopoloe va anoTeAei €évav niBavo Tpono
BeATIWONG TWV NPOCOPOIWTEWY.

H unoomnpién tng AiatpiBng eyive oric 14/07/2016 evwniov
TNG €NTAUEAOUC EEETACTIKNG EMITPOMNC ANOTEAOULEVNC ano
TOUG: K. KaBBada MixanA Av. Ka6nyntry EMI (EniBAénwv),
K. MnoukoBdAa lewpyio, Kabnyntrny EMI (uéAog Tng Tpiue-
AoU¢ oulBoUAEUTIKNG emiTponng), ka. Mewpyidvvou BaoiAikn,
Av. Kabnyntpia EMI1 (UEAOG TNG TPILEAOUG OULPBOUAEUTIKNG
emTponng), k. l'kaléta lewpyio, Kabnyntn EMI, k. Gens
Antonio, Kabnyntn UPC, k. l'epoAuuo NikoAao, Enik. Kaén-
ynt EMIM kai k. Manadnuntpiou AxiAAéa Enmik. Ka@nyntn
EMI1. H opkwpoaoia Tou k. ZITapeviou €yive atnv levikn Suv-
EAguon Tng 2xo0AngG MoAmkwv Mnyxavikwv Tou EMIT oTIg
08/11/2016.
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OAbkAnpo 1o TeUxoc TnG AiatpiBnc sivar diabeaiuo anod Tnv
Kevtpikn BiBAi0Bnkn Tou EMI puéow Tou akdAouBou ouvde-
ouou:

https://dspace.lib.ntua.gr/handle/123456789/43849
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NEA ANO EAAHNIKEZ
KAI AIEONEI2
F’EQTEXNIKEZ ENQZEI2

S

EAAHNIKOZ ZYNAEZMOZ FrEQZYNOETIKQN YAIKQN
HELLENIC GEOSYNTHETICS SOCIETY (HGS)

2Ti¢ 31 MapTiou 2016, npaypaTonoindnke n TAKTIKR €KAOYI-
kn Fevikn ZuvéAeuon Tou EAANVIKOU ZuvOECOHOU MEWOUVOETI-
KOV YAIKoV oTnv aiBouda ekdnAwoewv Tou TEE, Nikng 4,
ABnva. Mpoedpog TnG M.Z. ekAeExONKe o0 kK. A. ATUATZidNng Kal
MpauuaTéag n ka E. Kanodyiavvn. Sulnthénkav Ta napakatw
B¢para :

e Eyypagég Newv MeAwv.

e [enpaypéva — OIKOVOUIKOG ANOAOYIGHOG

e ApaotnpidtTnTeg EAANVIKOU Kal AlEBvav SuviEopwv MeEw-
OUVOETIKOV YAIK®V.

e EkAoyn veou AloiknTikoU ZupBouliou.

o EkAoyn E&eAeykTikng EniTponng.

Kata Tn ouvedpiaon ekAEXONKAV WG HEAN TNG EPOPEUTIKNG
€MITPONAG yia TNV disaywyn TnG ekAoyikng diadikaaoiag ol A.
ATHaTlidonG (Mpoedpog) kal . ABavaoonoulog (MpappaTeag).

Mpo Tng .Z. kal €éwg Tnv TeTapTn 30 MapTiou 2016, cUPP®-
va Pe To apBpo 15 Tou KaTtaotaTtikoU Tou SUAAOYou, sixav
SnAwael UNOWNPIOTNTA TA KATWOI PEAN :

KoAAI0g Avaotaoiog, ®ikipng Iwdavvng, Todatoog NikOAaog,
Kanoyiavvn 'EAeva, Pitgoc AndoToAog, STpatakog XproTog,
Z€kkoG AnunTpiog, Mapkou Iwavvng, Maxdkng MixanA, Toi-
Tonoulog AAEEavdpog, Malidng KwvaoTtavTivog.

Katoniv gavepnc wneogopiag (nap. 7., apbpo 8 karaoraTi-
KoU) ekA€xBnkav yia To A.Z. TnG enopevng nepiddou (TpieTia
2016-2019) o1 KaTwe! :

KoAAIog AvaoTdoiog, ®dikipng Iwavvng, Toatoog NikoAaog,
Kanoyiavvn ‘EAeva, PiToog AnOOTOAOG, ZTpATAakog XproTog,
Z€kkoG AnuATplog, Mapkou Iwdavvng.

KaTtoniv sniong gavepng wneogopiac (nap. 7, apbpo 8 ka-
TAOTATIKOU) ekAEXBNkav yia Tnv E&eAeykTikr) EniTponn Tng
€nopevNG nepiodou (Tpietia) ol KATWO! :

Maxakng MixanA, TomonouAog AA£Eavdpog, MaAidng Kwv-
oTavTivog

Tnv 19n AnpiAiou 2016 Ta ekAeypéva PEAN TNG wngpogpopiag
TG Mevikng Suvéleuonc TnG 31ng MapTiou 2016 (BAEne oxe-
TIKA KAl TO MPAKTIKO TNG EPOPEUTIKNG EMTPONNG TnG 18ng
Anpihiou 2016) guykpoThBnkav o€ owpa PE TNV akoAoubn
guvBeon :

Néa SuUvBeon A.3. 2016-2019
MNpoedpoc: KoAAIOG AvaoTaaiog

AvanAnpwTng Mpoedpog: dikipng Inavvng
YneuBuvog Oikovouik®wV: Taatoog NiIkoAaog
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Ipappatéag: Kanoyiavvn 'EAeva

MéAog: PiToog AnooToAog

MéANOG: ZTpaTaKog XproTog

MENOG: ZEKKOG ANUNTPIOG
AvanAnpwpatikd Mélog: Mdapkou Iwavvng

Katd Ttnv Jdidpkela Tou ouvedpiou EUROGEO 6 -
Ljubljana (25-28.09.2016) ouppeTeixav and EAANVIKAG
nAeupdg povov ol ouvadeA@ol - ekBéteg and Tnv THRACE
Non-wovens and Geosynthetics (Je nepinTeEPO) Kal wg olv-
€dpol and Ta NAaoTikd KpAtng (ZT. ®Aoupng) kabwg kai ol
N. MouTtaeng kai A.KoAAIOG.

(C2 -0

A1aAéSeig Tng EMAET

H Etaipeia MeAéTng Apxaiag EAAnviknAg TexvoAoyiag €xel
NPOYPAUMATIOEl yid TOUG €MOHEVOUG MNAVEG TIG NAPAKATW
d1aAgEeig, o1 onoieg kal Ba npaypatonoinfouv oTnv aibouca
Tou ZUAAOyou Twv ABnvaiwv (Kékponog 10, MAdka), ue wpa
€vapéng 18.30 .

- 5 AekepBpiou — MvAun Eudyyelou KakaBoyiavvn. Eicayw-
yn: . Bapoupdkng, OpiAnTéG: O. KakaBoyiavvn, Z. Koup-
ooupung

- 16 Iavouapiou 2017, M. AuyepivoU «Néa supniuarta otnv
apxaia udpeuon Twv Meyapwvs»

- 30 Iavouapiou 2017, ©.M. Tdoiog «IdIOTNTEG OTEPEWV OW-
MATWV KATA ToV APICTOTEAN>»

- 13 ®eBpouapiou 2017, K. MaAuBol <«ApXITEKTOVIKN Kdl
€vOUuon — OIKOJOMIKN Kal panTikni»

- 6 MapTiou 2017, E. XI®Tng «Ta MIvwikd aoTika udpaulikd
épya»

- 20 Mapriou 2017, T. AgBetln, K. Mniptaxa «H TexvoAoyia
TV XpWHATWV oTnv Enoxn Tou XaAkou. Evdeifeic and Tov
NpoicTOPIKO OIKIONO 0TO AKPWTAP!I Orpac»

- 3 AnpiAiou 2017, K. Mniptaxa «Evdsieic yia Tn Xpnion
epyaAeinv-BondnuUATwV KATA Tn oXediaon Twv HOPP®V OTIG
ToIxoypagiec Tou AkpwTnpiou Ofpac»

- 24 Anpihiou 2017, K. MNavvakog «MpanTteg Mnyeg, TexvoAlo-
yia Zeomig AiBodopng kai Mapoucia Twv Muknvaiwv oTtnv
Kunpo»

- 15 Maiou 2017, A. ApxovTidou «EpyacTipia avayAu®ng
KEPAMEIKAG oTN MUTIARVN»

- 29 Mdaiou 2017, ApXalOTEXVOYVWOTIKI EKOPOUN.
H e€icodog eivar €AelBepn yia To KoIVO. [MAnpogopieg:

emaet.tee@gmail.com, www.emaet.tee.gr, TnA. 6949
829158.

O1 opihieg Tng EMAET payvnrookonouvTtal anoé 1o ‘Idpupa
Mnodoadakn
(http://www.blod.gr/lectures/Pages/viewevent.aspx?Eventl
D=297).
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NMPOZEXEI2
FEQTEXNIKEZ
EKAHAQZEIZ

Ma TIG NaAaIOTEPEG KATAXWPNOEIG NEPITTOTEPEG NMANPOPOPI-
€G pnopoUv va avalntnBouv oTta nponyoUueva TeUXn Tou
«MePIOdIKOU» KAl OTIG NAPATIBEUEVEG I0TOOEAIDEG.

Basements and Underground Structures 2016, 5-6 October
2016, London, United Kingdom,
https://basements.geplus.co.uk

2" International Specialized Conference on Soft Rocks -
ISRM 2016 Understanding and interpreting the engineering
behavior of Soft Rocks, 6-7 October 2016, Cartagena, Co-
lombia, www.scg.org.co/?p=1634

GEO-EXPO 2016 Scientific-Expert Conference Geotechnics,
Ecological Engineering And Sustainable Development, Octo-
ber 7 - 8, 2016, Banja Luka, Bosnia and Herzegovina
www.geotehnika.ba/en/Home.php

HYDRO 2016 - Achievements, opportunities and challenges
10-12 October 2016, Montreux, Switzerland,
www.hydropower-dams.com/hydro-2016.php?c id=88

The British Tunnelling Society Conference and Exhibition
2016, October 11 - 12, 2016, London, United Kingdom,
www.btsconference.com

65th Geomechanics Colloquium 2016, Georg Feder Collo-
quium, October 13 - 114%™, 2016, Salzburg, Austria,
www.oedd.at/en/geomechanics-colloguium-3/65th-

geomechanics-colloguium-2016-georg-feder-colloquium-79

ARMS 9, 9th Asian Rock Mechanics Symposium, ISRM Regi-
onal Symposium, 18-20 October 2016, Bali, Indonesia,
http://arms9.com

SFGE 2016 Shaping the Future of Geotechnical Education
International Conference on Geo-Engineering Education
20 - 22 October 2016, Minascentro, Belo Horizonte, MG,
Brazil, http://cobramseg2016.com.br/index.php/sfge-
sobre/?lang=en

10" ICOLD European Club Symposium & Exhibition, 25-30
October 2016, Antalya, Turkey, http://trcold.com

1%t International Symposium on Seismic Rehabilitation of
Heritage Structures 30-31 October 2016, Tehran, Iran,
www.srhs.ir

NEMO International Conference Probing the Santorini vol-
cano for 150 years / Aiebveg ouvedpio NEMO 150 xpodvia
MEAETNC nealoTeiou Tng =avTtopivng, 3-5 November 2016,
Santorini, Greece, http://nemo.conferences.gr

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

3rd Annual Underground Infrastructure & Deep Foundations
UAE, 13 - 15 November 2016, Dubai, United Arab Emirates,
www.undergrounduae.com
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Risk Management in Underground Construction, November

14-16, 2016, Florida University, USA,
http://undergroundriskmanagement.com/agenda

5™ International Conference on Geotechnical Engineering
and Soil Mechanics, 14-16 November 2016, Tehran, Iran,
www.icgesm2016.ir

RARE 2016 Recent Advances in Rock Engineering
16-18 November 2016, Bangalore, India, www.rare2016.in

TBM DiGs Istanbul 2016 2" International conference on
“TBM DiGs in difficult grounds”, 16-18 November 2016, Is-
tanbul, Turkey, www.tbmdigsturkey.org

International Seminar on Roads, Bridges and Tunnels, 18-
24 November 2016, Thessaloniki, Greece,
http://isrbt2016.civil.auth.gr

GEOTEC HANOI 2016, The 3™ International Conference on
Geotechnics for Sustainable Infrastructure Development,
24-25 November, Hanoi, Vietham, www.geotechn.vn

TUNNELLING SUMMIT - Pinpointing project opportunities
and exploring innovation in tunnelling, 7-8 December 2016,
London, U.K., https://tunnelling.newcivilengineer.com

5% International Conference on Forensic Geotechnical Engi-
neering, 8-10 December 2016, Bangalore, Karnataka, India,

http://5icfge.com

International Symposium on Submerged Floating Tunnels
and Underwater Tunnel Structures (SUFTUS-2016), 16-18
December 2016, Chongqing, China, www.cmct.cn/suftus

(CZ -0

MPM 2017

First international conference on the material
point method for
Modelling Large Deformation and Soil-Water-
Structure Interaction
10 - 13 January 2017, Delft, The Netherlands
http://mpm?2017.eu

We are delighted to invite you to join us at the First Inter-
national Conference on the Material Point Method for “Mod-
elling Large Deformation and Soil-Water-Structure Interac-
tion” organised by the Anura 3D MPM Research Communi-
ty in January 2017 in Delft. This is the first conference fol-
lowing a series of international workshops and symposia
previously held in Padova (2016), Barcelona (2015), Cam-
bridge (2014) and Delft (2013) in the context of the FP7
Marie-Curie project MPM-DREDGE.

The aim of the conference is to provide an international
forum for presenting and discussing the latest develop-
ments in both the fundamental basis and the applicability of
state-of-the-art computational methods that can be effec-
tively used for solving a variety of large deformation pro-
blems in geotechnical and hydraulic engineering. Special
focus is on the numerical modelling of interaction between
soils, water and structures where the interface and transi-

ZeAida 21


https://basements.geplus.co.uk/
http://www.scg.org.co/?p=1634
http://www.geotehnika.ba/en/Home.php
http://www.btsconference.com/
http://www.oegg.at/en/geomechanics-colloquium-3/65th-geomechanics-colloquium-2016-georg-feder-colloquium-79
http://www.oegg.at/en/geomechanics-colloquium-3/65th-geomechanics-colloquium-2016-georg-feder-colloquium-79
http://arms9.com/
http://cobramseg2016.com.br/index.php/sfge-sobre/?lang=en
http://cobramseg2016.com.br/index.php/sfge-sobre/?lang=en
http://trcold.com/
http://www.srhs.ir/
http://nemo.conferences.gr/
http://seags.ait.asia/news-announcements/11704
http://undergroundriskmanagement.com/agenda
http://www.icgesm2016.ir/
http://www.rare2016.in/
http://www.tbmdigsturkey.org/
http://isrbt2016.civil.auth.gr/
http://www.geotechn.vn/
https://tunnelling.newcivilengineer.com/
http://5icfge.com/
http://www.cmct.cn/suftus
http://mpm2017.eu/
http://mpm2017.eu/

tion between solid and fluid behaviour plays an essential
role.

Papers on any aspect of these subjects are most welcome.
Active discussion on key topics will be facilitated through
invited keynote lectures. In addition, the partners of
the MPM-DREDGE project will present the highlights of their
research programme, achieved through intense collabora-
tion between industry and academia. The results include
validated computational tools based on the material point
method to improve the understanding of installation of
geocontainers, liquefaction of submarine slopes, landslides
and erosion around offshore and near-shore structures.

For more information and the latest news regarding the
conference programme and registration, please regularly
visit our website at www.mpm2017.eu.

On behalf of the MPM 2017 Conference Organising Commit-
tee we are looking forward to welcoming you in Delft in
January 2017!

CONFERENCE TOPICS

e Material point method, formulation and applications

e Other computational methods for large deformations in
geomechanics and fluid mechanics, amongst many oth-
ers e.g. SPH, DEM/LBM, PFEM, ALE, CEL, UL-FEM, CFD

e Coupling of geomechanics and fluid mechanics concepts

e Constitutive models for large deformations, dynamic
problems, cyclic loading, unsaturated behaviour

e Soil-water interaction and transition, modelling of sedi-
mentation and erosion, sediment transport and deposi-
tion, coastal erosion and scouring

e Modelling of water-soil boundary layers under currents
and waves, turbulence modelling
Experiments, benchmarks and case studies:

e Physical modelling of large deformation engineering
problems at field-, model- or laboratory-scale

e Forensic engineering: (back-)analysis of large defor-
mation failure events and natural hazards

e Case studies and benchmark solutions for large defor-
mation problems

Applications in geotechnical and hydraulic engineer-
ing:

e Slope liquefaction and breaching, dredging processes,
jetting, cutting

e Installation of geocontainers, stability of breakwaters,
wave attack on structures

e Submarine slides, turbulent flow slides

e landslides (weather-, earthquake-, man-induced), de-
bris flows, avalanches

e Dike stability (e.g. macrostability, piping, erosion) and
dike reinforcement

e Installation problems, e.g. pile installation

e Soil investigation, e.g. pile load testing, CPT simulation,
pore pressure dissemination testing

e Impact problems and stability problems, e.g. boreholes,
sinkholes

Contact

Anura3D MPM Research Community

Conference Secretariat MPM 2017

c/o Deltares, P.O. Box 177, 2600 MH Delft, The Netherlands
Visiting address: Boussinesqweg 1, 2629 HV Delft, The
Netherlands

info@mpm2017.eu
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International Workshop on “Advances in Multiphysical Test-
ing of Soils and Shales”, 18-20 January 2017, Villars, Swit-
zerland, http://atmss.epfl.ch

ICNCGE-2017 International Conference on New Challenges
in Geotechncial Engineering, 23 January 2017, Lahore, Pa-
kistan, www.pges-pak.org/home/icncge-2017

(G240

TUNNELLING ASIA’ 2017

Design, Construction and Risk Management in
Underground Construction : Issues & Challenges
9 - 10 February, 2017, Mumbai, India

Location of various facilities underground will be the order
of the day in the immediate future to ensure sustainable life
for future societies by providing necessary infrastructure to
accommodate transportation, communication utility net-
works and complexes for handling, processing and storage
of many kinds of materials, more so in urban areas which
will have to accommodate large populations. Application of
new technologies besides use of sophisticated equipment for
underground construction works would be warranted for
execution of works in a cost effective manner conforming to
sustainable development. With rapid growth of underground
structures anticipated, there will be evolution of new tech-
nologies and innovative construction practices.

With a view to provide information at international level of
knowledge and experience gained in the large scale under-
ground structures and tunnel projects for the benefit of fu-
ture projects throughout the world, delegates will be pro-
vided with a unique opportunity through this conference to
facilitate exchange of views and ideas with professionals
who have been actively involved in the success of the tun-
nel projects. A large number of experts are likely to partici-
pate to stimulate the debate on the challenges met and the
lessons learnt, with the application of new practices and
technologies. It is in this context that this International
Conference “Tunnelling Asia’ 2017”, is being organised by
Tunnelling Association of India, Central Board of Irrigation
and Power (CBIP), Delhi Metro Rail Corporation Ltd. and
Mumbai Metro Rail Corporation Ltd. jointly on 9-10 February
2017 at Grand ITC Maratha, Mumbai which would be unique
experience for the participants.

TOPICC

Planning, Investigation and Design of tunnel, Cavern & un-
derground Projects

e Planning, Investigation & Interpretation of Geological
Data;

e Engineering Classification and Characterization of Rock
Mass;

e Hydraulic and Structural Design of Tunnels;

e Stabilization and Support System for Tunnelling;

e Determination of In-situ Stresses for Underground Exca-
vation;

e Instrumentation Monitoring, Back-analysis and Modelling
Methodologies;

e Analysis and Design Methodologies including Effect of
Seismicity on the Underground Structure.
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Tunnel & Cavern Construction technologies and equipment

e Construction Methodologies for Tunnels, Caverns, Un-
derground Storages including Remedial Measures for
Large Collapses;

e Tunnelling in Urban Areas - Cut & Cover method and
TBM Tunnelling

e Micro Tunnelling;

e Soft Ground Tunnelling including Shotcrete Methods,
Lining;

e New Developments - TBM Performance & NATM Experi-
ences;

e Trenchless Technology - Practice and Evaluation;

e Cost optimization in tunnel construction - Assessment of
new developments and cost saving in Excavation, con-
struction equipments, single shell lining system, spray
applied water proofing membranes etc.

Risk Management

e Better Preparedness against Tunnel Related Natural
Hazards;

e Fixed fire fighting systems and new challenges in the fire
protection of tunnels

e Risk Analysis and Decision-making Techniques for Large
Underground Projects.

Environmental and Social Impacts

e Environmental and Social Impact Assessment of Under-
ground Works and their Norms and Methodologies;

e Environmental Control in Tunnel/Cavern and Under-
ground Spaces;

e Effective Ventilation in Tunnels and Practices.

Safety Issues — Standards and Policies

e Fire Safety Arrangement and Measures in Tunnels and
Transport;

e Safety Standards and Policies in Different Countries and
New Developments.

e Traffic Management while construction of underground
space.

e Behaviour aspects of tunnel fires and evacuations

e Tunnel ventilation

Contractual, insurance aspects and Financing of under-
ground Construction Works

e Costing and Contractual Practices in Tunnel and Under-
ground Works including Aspects of Measurements and
Payment;

e Experience and Structure of Model Contract Document;

e Project and Equipment Financing of Build Operate Trans-
fer (BOT) Projects;

Research & Development
e Robotisation of TBM Tunnelling

INDUSTRY SPECIAL ASPECTS

In addition, the following Tunnel and Underground Industry
special aspects will also be covered in the special session on
industries special aspects will be presented by the sponsor
organisation during the conference

EXCAVATION :

1. Mechanised Tunnelling Equipment

Tunnel Boring Machines

e Case Histories for tunneling in Urban areas
¢ Monitored disk cutters

e Cutter optimization

e Large diameter TBM

e Solution for Mechanised Tunnelling

Drill and Blast method
2. Roadheaders
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e Use of road header in tunnel and underground construc-
tion

e Instrumented road headers

e Tool optimization

e Conquering different ground

3. Innovation in Concrete Pumps, Formwork, Ventilation Fan

and Instruments for Underground Construction

4. Materials

¢ Innovation in materials, segments and shotcrete

e Future development of shotcrete lining & associated
methods

e Innovation in materials, segments and shotcrete

e Speed Dam/ Smart Dynamic Concrete Technology

e Use of Fibres for fire control

5. Waterproofing

e Overview of the Waterproofing for Tunnels and Under-
ground Structures

e Waterproofing Methods and Case Histories : Injections,
Pre-grouting, Membrane Sheets, Spray-on Water Proof-
ing Membranes

e Composite Tunnel Lining

e Contractual Aspects, Liability and Costs

e Fire protection during Construction and Consequences
during Operation

Conclave Secretariat

Secretary General

Tunnelling Association of India and Secretary
Central Board of Irrigation & Power

Malcha Marg, Chanakyapuri, New Delhi - 110 021, India
Phone : 91-11-2611 5984 / 2611 6567 - Ext. 113;
Fax : 91-11-2611 6347

Contact Person : Mr. A.C. Gupta (Mobile No 91-
9871995996) / Mr. Sunil Sharma (Mobile No 91-
9811299136)

Email : sunil@cbip.org; cbip@cbip.org;

Website : http//www.cbip.or
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CASPIAN AND CENTRAL AS
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International Congress and Exhibition
HYDROPOWER
CASPIAN AND CENTRAL ASIA
15-16 February 2017, Thilisi, Georgia
www.hydropowercongress.com

This international congress is a professional platform for
high-level participants to discuss key topics to guide the
course for hydropower construction and operation in the
Caspian and Central Asia region. High-profile speakers will
discuss the changing role of hydropower in the energy mix
and the benefits of interconnections beyond national bor-
ders. Participants will review initiatives and commitments
and discuss action priorities.

e Stake on hydropower! New projects in the Caspian and
Central Asia. Business meets Ministers of Ener-
gy regarding the international cooperation that will ena-
ble better hydro
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e 11 states - one goal. Turkey, Iran, Armenia, Georgia,
Kazakhstan, Azerbaijan, Russia, Ukraine, Belarus, Tadji-
kistan and Kirgizia - which facilities are in progress of
construction and design?

e Case studies from the companies implementing success-
ful projects for the construction of HPPs in America, Eu-
rope and Asia

e Specialized parallel streams for large, as well as medium
and small hydropower plants

e Hot issue: Where’s the money coming from - invest-
ments and finance. Alternative solutions

e Roadshow: innovations and breakthrough technologies

e Special session and exclusive exhibition: modern tech-
nologies and equipment - construction and moderniza-
tion

e Ultimate networking opportunities: coffee and network-
ing breaks, gala-dinner, exhibition, round tables

e Meetings with investors, who will discuss how the early
understanding and management of sustainability can
remove barriers to investment

Contacts
E-mail: events@vostockcapital.com

o3 D

4th Arabian Tunnelling Conference & 20th Gulf Engineering
Forum - Advancing Underground Space, 21-22 February
2017, Dubai, UAE, www.atcita.com

AFRICA 2017 - Water Storage and Hydropower Develop-
ment for Africa, 14-16 March 2017, Marrakech, Morocco,
www.hydropower-dams.com/AFRICA-2017.php?c id=89
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3RD ANNUAL

< URBAN UNDERGROUND
~ SPACE & TUNNELLING

1 marcusevans event

27th-29th March 2017 | Singapore

.—.

http://isocarp.org/events/3rd-annual-urban-
underground-space-tunneling

Overwhelming growth of cities in developing countries,
shifting demographics and aging infrastructure in older cit-
ies engaged with the demand for improved liveability and
environmental protection are creating a strong demand for
new underground infrastructure. The underground as a spa-
tial asset needs to be clearly understood by urban decision
makers if it is to achieve its full potential in adapting cities
to the many challenges that will be faced in the coming
decades. In a congested city, the main concerns are design-
ing of sustainable underground space and exploring the
tunneling aspects to address the problems of urban sprawl,
traffic congestion and pollution that have threatened the
prospects of biodiversity, livability and general well-being of
the inhabitants. The underground space in big cities is an

important potential resource, where effective utilisation of
urban underground space can perfect the urban compre-
hensive function.

This conference will cover technology of underground space
and tunneling and the corresponding protection measures to
put forward and provide guidelines for engineering practice
for the infrastructure sector in cities.

The large scale conference will be focusing on the following
streams:

Stream One: Underground Space Design & Develop-
ment

This stream will highlight about Urban underground space
potential that could contribute significantly to the sustaina-
ble and resilient development of cities. Despite this, the
importance of the ground beneath cities is still under-
recognised and often overlooked, this stream will further
focus on Planning and design aspects of urban Underground
Space which would mainly cover non-Tunneling aspects,
Sustainable growth of cities and the livability of urban popu-
lation in new underground spaces.

Stream 2: Innovative Construction & Tunneling Tech-
nologies

This Stream will cover Engineering and construction techni-
calities, TBM issues and challenges, Operational and
maintenance aspects of underground structures, Incorporat-
ing innovative technologies and advancements for effective
and efficient underground development.

General enquiries

Maheswari Ganga Gangaya

Marketing Assistant

Suite A-20-1, Level 20, Hampshire Place Office
157 Hampshire, 1, Jalan Mayang Sari

50450 Kuala Lumpur

Telephone: +603 2723 6745

Fax: +603 2723 6699
Email:_maheswarig@marcusevanskl.com
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Innovation, best practice and projects
29- 30 March 2017 | Inmarsat, London, U.K.
https://monitoring.geplus.co.uk

Building on the success of previous years, the 2017 Instru-
mentation and Monitoring event will again be an essential
gathering for anyone using monitoring on major construc-
tion or asset management projects. Whether you are a cli-
ent or contractor procuring the monitoring work, a consult-
ant writing the specifications or a supplier bringing innova-
tive new sensors to market, the event has something for
you.

Instrumentation and Monitoring is an essential event for
industry leaders and those new to the sector, looking learn,
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build knowledge and network with the clients, consultants
and contractors that matter.

Enquiries: Adam Hassan 020 3033 4296,
adam.hassan@emap.com
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2" International Conference on Geotechnical Research and
Engineering (ICGRE'17), April 3 - 4, 2017, Barcelona, Spain,
http://icgre.or

IS - Sdo Paulo 2017, 9th International Symposium on Ge-
otechnical Aspects of Underground Construction in Soft
Ground, April 4 and 5 2017, Sdo Paulo, Brazil, www.is-
saopaulo.com

3

Southeast Asian Conference and Exhibition in
Tunnelling and Underground Space 2017
(SEACETUS 2017)

Innovation and Sustainable Underground Space
Development
18 - 19 April 2017, Subang Jaya, Selangor, Malaysia

The Tunnelling & Underground Space Technical Division of
The Institution of Engineers, Malaysia (IEM TUSTD) is host-
ing for the first time the Southeast Asian Regional Confer-
ence and Exhibition on Tunnelling and Underground Space
in March/April 2017 in Subang Jaya, which is approximately
27 km from Kuala Lumpur City Centre (SEARCETUS 2017).
The conference will offer case studies and strategies that
demonstrate innovation, skills and best practices, and help
delegates understand the technologies and techniques guid-
ing the Tunnelling and Underground Space Development
Industry.

Its aims are to promote the sharing of knowledge, experi-
ence, skills, ideas and achievements in the designing, fi-
nancing and contracting as well as construction, operation
and maintenance of tunnels and other underground facilities
among the ASEAN Countries on an organised basis and with
agreed aims. International paper contributions are also wel-
comed.

The Conference covers:

e Tunnelling projects - this includes past and present pro-
jects;

e Collaboration among researchers, governments, devel-
opers, consultants, contractors and specialists Tunnel &
trenchless contractors;

e Standards, legal, social, economic, safety & risk man-
agement and related topics on the use of underground
space.

A wide range of high quality scientific and technical papers
of International or Regional significance on Tunnelling and
Trenchless Technology is expected on the following topics:

e Tunnelling to include process, operation, ventilation and
maintenance.

e Trenchless Technology such as micro-tunnelling, pipe-
jacking, directional drilling and rehabilitation.
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e Related areas such as detection and inspection services,
robotic development, sewerage services and structural
aspects.

e Safety health environmental quality and legal aspects.

e Machine development and designs, latest models
presentation from manufacturers of tunnelling and relat-
ed machines.

e Geotechnical aspects with particular references to tun-
nelling and trenchless technology.

e Research and recent development and progress related
to tunnelling & trenchless technology

SEARCETUS 2017 Secretariat

c/o IEM Training Centre Sdn. Bhd.

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

46720 Petaling Jaya, Selangor Darul Ehsan, MALAYSIA

Tel. No.: +(603) 7958 6851

Fax No.: +(603) 7958 2851

E-mail: nora@iem.org.my

3

EURO:TUN 2017 IV International Conference on Computa-
tional Methods in Tunneling and Subsurface Engineering, 18
- 20 April 2017, Innsbruck, Austria, www.eurotun2017.com
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SEE TUNNEL
2017 Zagreb
7th International Symposium on Tunnels and
Underground Structures in South-East Europe
May 4-5, 2017, Zagreb, Croatia
www.promovere.hr

ITA Croatia is organizing in 2017 a new 7th International
Symposium on Tunnels and Underground Structures in
South-East Europe with the title “SEE Tunnel®. With the
support of International Tunneling Association ITA-AITES
and our neighboring countries we are glad to open the pos-
sibility to speak about ideas, technical possibilities and fi-
nancial interest to develop numerous future underground
solutions in SEE cities.

The Symposium will be held in the city of Zagreb, Croatia in
Sheraton Zagreb Hotel, from Wednesday to Friday, May 3-
5, 2017.

MAIN TOPICS

. Underground traffic infrastructure in SEE region

. Hydraulic structures in SEE region

. Underground space for various purposes in SEE

. New technologies, materials and methods in tunneling
. Financing of underground structures

ua b wN =

Contact us for further information:

Lorena Vukelic, Mag. Ing.

Marketing Branch Manager

Email: lorena.vukelic@promovere.hr
Tel: 00385 51 410-447

M: 00385 99 4410-447
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YSRM2017 &
NDRMGE 2017

Challenges and Innovations in Rock Mechanics
and Engineering
10-13 May 2017, Jeju Island, South Korea
www.ysrm2017.com

Korean Society for Rock Mechanics (KSRM) cordially invites
the international community of rock mechanics and rock
engineering to attend the joint international symposium, the
2017 ISRM Young Scholars’ Symposium on Rock Mechanics
(YSRM 2017 - an ISRM Specialized Conference) and the
2017 International Symposium on New Developments in
Rock Mechanics and Geotechnical Engineering (NDRMGE
2017). Both series of international conference have been
well attended in the past decade since there were many
ongoing or planned rock engineering projects with challeng-
ing issues and innovative technologies involved. The theme
of the Symposium “Challenges and Innovations in Rock Me-
chanics and Rock Engineering” was therefore selected to
provide a forum to discuss the related subjects.

The event will be held in beautiful Jeju Island, a UNECSO'’s
World Natural Heritage Site. The beautiful volcanic island
and lava tubes attract many national and international tour-
ists because of easy access with convenient flight schedules
and no-VISA entry policy for most countries.

We would like to welcome you to Jeju Island in May 2017 to
exchange knowledge and experiences in rock mechanics
and rock engineering and to discuss innovative ideas in
multi-disciplinary subjects among participants including
many young scholars.

Topics

Papers on a wide variety of topics in rock mechanics and
rock engineering are invited to submit.

e Fundamental rock mechanics

e Laboratory and field testing and physical modeling

e Analytical and numerical methods in rock mechanics and
rock engineering

e Underground excavation in civil and mining engineering

e Slope stability and subsidence for surface and under-
ground mining system

e Sustainable development for energy and mineral re-
sources

e Petroleum geomechanics

® Rock dynamics

e Coupled processes in rock mass

e Environmental issues in mining and land development
e Safety and risk management

e New frontiers and innovations of rock mechanics
Contact Information

Prof. Ki-Bok Min (Seoul National University)

Main 810, Korea Science & Technology Center 22, Teheran-
ro 7-gil, Gangnam-gu, Seoul, 06130, KOREA

Tel : +82.02.3408.4387

E-mail : kbmin@snu.ac.kr
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TechnoHeritage 2017 3rd International Congress Science
and Technology for the Conservation of Cultural Heritage,
May 20-23, 2017, Cadiz, Spain,
http://technoheritage2017.uca.es

EPS’17 5% International Conference on the Use of EPS
Geofoam Blocks in Construction Applications, 22-24 May
2017, Istanbul, Turkey, www.geofoam?2017.org

Rapid Excavation and Tunneling Conferrence, June 4-7,
2017, San Diego, USA, www.retc.org
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INTERNATIONAL COURSE ON GEOTECHNICAL AND
STRUCTURAL MONITORING

JUNE |ROME 2017
7'\”

T, 3 ORGANIZED BY: e L - ]
| £ Niwcr 2 e

www.geotechnicalmonitoring.com/en

“During the last three years more than 330 people have
come from 48 countries to attend the “International Course
on Geotechnical and Structural Monitoring” in the 1000
years old Castle of Poppi in the beautiful countryside of Tus-
cany. Moreover, 42 international companies have exhibited
their products during the course.

Evaluations by attendees have shown how very much the
courses have been appreciated, both from technical and
networking perspectives. We strive to make each edition of
the course better than the previous one, including technical,
cultural, historical and social considerations.

For 2017 we've decided to take up the challenge of moving
the venue to Rome - a city of huge historical and cultural
interest that hosts one of the oldest and largest universities
in the world: Sapienza University of Rome. This new venue
allows us to satisfy the continuously increasing number of
participants and make accessibility for participants easier
than in Poppi.

In 2016 we initiated sessions on “New Monitoring Trends”
and “Case Histories and Lessons Learned”, with presenta-
tions given by practitioners and exhibitors. These were well
received and in 2017 we plan to strength their content. We
invite all of you to take advantage of our offer to make
presentations during these sessions, by contacting pao-
lo.mazzanti@nhazca.com.

In addition, we're organizing some Master Classes (that will
be held the day before the official beginning of the course),
led by international experts, specifically oriented to provide
practical basic know-how on use of the most common moni-
toring systems (inclinometers, piezometers, total stations,
GNSS, extensometers, terrestrial RADAR).

Contacts

Nhazca s.r.l.

via Cori s.n.c.

00177 Rome (Italy)
Tel. +39 06 9521 6501
info@nhazca.com
www.nhazca.com
Skype: nhazca
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Progressive Rock Failure
5-9 June 2017, Ascona, Switzerland
www.prf2017.ethz.ch

The situation

Geological materials change their strength properties
through time, which has significant implications for the sta-
bility of natural and artificial slopes, surface or subsurface
excavations, and deep boreholes used for energy pro-
duction.

The challenge

While some of these mechanical property changes lead to
slow phenomena like creep, consolidation and swelling, oth-
ers lead to rapid and hazardous deformations and failure of
geological materials. Time-dependent aspects of weaken-
ing and failure in natural systems are, however, difficult to
study as internal damage is not visible to the naked eye,
and the underlying processes can last from several seconds
to many thousands of years.

Conference goal

Better understanding and predicting these processes repre-
sents a great challenge to those involved in the preserva-
tion of existing structures, future development of critical
transport and energy infrastructure, and the assessment of
natural hazards in response to a changing climate. By bring-
ing together participants from diverse backgrounds, this
event will provide an exciting opportunity to address pro-
cesses controlling the degradation and failure of brittle rock
across an exceptional range of spatial and temporal scales.

Core themes

Three days of seminars/discussions and one day of inte-
grated excursions will be arranged around five core themes:
creep and stress corrosion, long term strength limits, pro-
gressive slope failure, environmental drivers, and, subsur-
face infrastructure. The core themes will allow practitioners
and researchers from diverse backgrounds to progress be-
yond current knowledge barriers, and lay out a framework
for the future evaluation of time-dependent weakening and
failure of brittle rocks. Participants are encouraged to pre-
sent recent insights derived from:

e field observations in both surface and sub-surface envi-
ronments,

e |aboratory testing,

e theory and conceptual modelling, and,

e advanced numerical methods.

Depending on the level of interest, workshops arranged for

the final day will demonstrate practical approaches to ob-

serving and modelling progressive damage evolution and
brittle failure using industry-leading tools and software.

Contact: prf2017@erdw.ethz.ch

Dr Mathew Perras

Address: NO G1.2, Sonneggstrasse 5
8092 Zurich, Switzerland

Telephone: +41 44 633 38 65
E-mail: mperras@ethz.ch

TA NEA THz BEEHM
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EAgs - EurAsian Geotextiles Symposium 2017, 07 - 08 June
2017, Beijing, China, www.edana.org/education-
events/conferences-and-symposia/event-detail/eurasia-
geotextiles-symposium-2017

World Tunnel Congress 2017 Surface challenges - Under-
ground solutions, 9 to 16 June 2017, Bergen, Norway,
www.wtc2017.no

EUROCK 2017 Human Activity in Rock Masses, 20-22 June
2017, Ostrava, Czech Republic, www.eurock2017.com

BCRRA 2017 Tenth International Conference on the Bearing
Capacity of Roads, Railways and Airfields, 28th to 30th June
2017, Athens, Greece, www.bcrra2017.com
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85th Annual Meeting of
International Commission on Large Dams
July 3-7, 2017, Prague, Czech Republic
www.icold2017.cz

Dear colleagues, members of ICOLD and friends of dam
engineering and associated disciplines.

For the first time in its history the ICOLD Annual Meeting
will be held in Prague. On behalf of the Czech National
Committee on Large Dams, one of the founding members of
ICOLD in the early thirties, let me introduce what will be on
the agenda of ICOLD 2017 Annual Meeting, which is to be
held in the charming capital of the Czech Republic.

During your visit to the Czech Republic on the occasion of
the ICOLD 2017 Annual Meeting you will have an opportuni-
ty to attend the technical part of the Annual Meeting as well
as to learn more about the history and present time of
dams and experience the cultural and social life of our coun-
try.

The key event of the technical agenda of the Annual Meet-
ing will be a one day symposium called “Knowledge Based
Dam Engineering®. Other important items on the agenda
will be the discussions of the Technical Committees, Work-
ing Groups, regional clubs and other groups of ICOLD The
venue - Clarion Congress Hotel Prague - and its surround-
ings will offer a pleasant working environment for all the
events held as part of the technical programme of the An-
nual Meeting.

The traditional technical tours, from which the participants
can choose, will be directed to three regions of the Czech
Republic. The participants will visit dams and other places of
interest in each of these three regions. The tours will in-
clude past and present examples of dam engineering and
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construction in the Czech Republic. At present World Regis-
ter of Dams includes 118 structures located in the Czech
Republic. The history of dam construction on the territory of
what is now the Czech Republic dates back to the thirteenth
century. Eight big reservoirs, which are on the ICOLD list,
have survived since Middle Ages (structures built from 1272
to 1590) and are still in operation. Some systems of lakes,
particularly in South Bohemia, built in medieval times are
now protected natural reserves together with the landscape
that surrounds them.

Late in the nineteenth and mainly in the twentieth century
modern dams were built with multipurpose reservoirs. In
the first period from 1850 to 1940 thirty two dams were
built. After WWII seventy eight dams were built from 1943
to 1997, which are in the ICOLD World Register of Dams.

As part of the ICOLD Annual Meeting Prague 2017 we are
preparing post study tours for those interested in learning
more about other regions of the Czech Republic where there
are many cultural and technical sites of interest. The post
study tours will lead to five regions of the Czech Republic.

Ladies and Gentlemen, we are looking forward to meeting
you at the technical and social events in the contemporary
and historic parts of Prague during the warm summer
month - in the region with a long tradition of water man-
agement which is often referred to as the “Roof of Europe”.
We will share our experience with you and we will be inter-
ested in and inspired by your achievements in the design,
engineering, construction and operation of dams.

We are looking forward to a friendly atmosphere of tradi-
tional annual meeting of the ICOLD family. We most cordial-
ly invite you to participate in this event.

SYMPOSIUM THEMES

1. Investigation and application of advanced materials,
technologies and solutions in dam engineering

2. Enhancements in dam surveillance systems for dam
safety and site security

3. Uncertainties and risk-informed decision making in dam
design, construction and operation

4. Balancing technical, socio-economic and environmental
aspects of dam engineering

5. Advancements in analysis and design within flood pro-
tection reservoirs, levees and tailing dams

6. Recent improvements and modern applications in reser-
voir and catchment management

7. Design and operational considerations of global climate
change, regional droughts and other extreme events

8. Assessment of aging dams considering remaining ser-
vice life and decommissioning

9. Hydro-electro-mechanical equipment of dams
Contact

Meeting Secretariat

GUARANT International spol. s r.o.
Na Pankraci 17

140 21 Prague 4 - for correspondence
140 00 Prague 4 - for courier services
Czech Republic

Tel: +420 284 001 444

Fax: +420 284 001 448

E-mail: icold2017@quarant.cz

Czech National Committee On Large Dams
Thakurova 2077/7

160 00 Prague 6

Czech Republic

E-mail: secretary@czcold.cz

www.czcold.cz
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GeoProc2017
o 6th International Conference on Coupled THMC Processes in Geosystems

@ @ 7.0 2017 Parts (Frawe)

6th International Conference on Coupled THMC
Processes in Geostystems
5-7 July 2017, Paris, France
https: eoproc2017.sciencesconf.or

As part of GeoProc conference series, this event carries for-
ward certain traditions as well as breaks new grounds relat-
ed to Coupled Thermo-Hydro-Mechano-Chemical (THMC)
processes in Geosystems.

After Stockholm, Sweden, in 2003 (GeoProc03), Nanjing,
China, in 2006 (GeoProc06), Lille, France in 2008 (Geo
Proc08), Perth, Western Australia in 2011 (GeoProc11) and
Utah, United States in 2015 (GeoProcl5), the 6th GeoProc
is held in Paris, France, at the Ecole des Ponts ParisTech,
between 5 and 7 July 2017.

It is co-organized by the Ecole des Ponts ParisTech (ENPC),
the French institute of science and technology for transport,
spatial planning, development and networks (IFSTTAR), the
University of New South Wales (UNSW) and the Common-
wealth Scientific and Industrial Research Organisation
(CSIRO).

The conference theme "“Multiphysical processes and phe-
nomena across the scales” symbolizes scientists, engineers
and practitioners coming together from different back-
grounds to address common scientific issues for a wide
range of natural and engineering phenomena in geological
systems and energy production. These phenomena include
traditional fields, such as oil extraction, nuclear waste dis-
posal, formation of mineral deposits, induced seismicity and
natural hazards, as well as some new emerging areas, such
as enhanced oil and gas recovery, geothermal energy and
CO;, geological sequestration. Although each field may have
its own characteristics, a number of common scientific is-
sues remain the same.

Geoproc gives emphasis into approaches that highlight the
coupled multiphysical aspects of the applications as well as
the techniques used to approach them.

TOPICS

e Reservoir mechanics (Nuclear waste disposal,
CO, sequestration, Energy storage, Petroleum engineer-
ing, Geothermal energy etc.)

e Hydrauling fracturing
e Induced seismicity, fault reactivation and landslides
e Numerical challenges in THMC modeling

e Instabilities, bifurcation phenomena and strain localiza-
tion due to THMC processes

e Experimental advances in THMC processes
e Legal and economical aspects related to induced seis-
micity and reservoir mechanics

Contact: geoproc2017@sciencesconf.org

O3
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10th World Congress on Water
Resources and Environment
"Panta Rhei"
5-9 July 2017, Athens, Greece
http://ewra2017.ewra.net

Based on the decision of the General Assembly of the Euro-
pean Water Resources Association (EWRA) held in Porto (26
June 2013), which was reaffirmed during the General As-
sembly of EWRA in Istanbul (10 June 2015), the 10th World
Congress on Water Resources and Environment will be held
in Athens, 5-9 July 2017.

The Congress is organised by the National Technical Univer-
sity of Athens and the American Society of Civil Engineers.

The aim of the Congress is to promote environmentally sus-
tainable water resources management and assist in improv-
ing the capacity of countries to mitigate and adapt to cli-
mate change and natural hazards. The Congress intends to
become a benchmark event, by gathering a large number of
scientists and engineers from various countries and cultures
around the world, who will interact and explore ways to face
the old and new global and regional challenges on water
resources and ecosystems, for the benefit of the present
and future generations.

A large number of cutting edge topics addressing the most
critical aspects of Water Resources Management and Envi-
ronment with world dimensions will be presented and dis-
cussed in the Congress. Key issue behind these topics is the
change of variables and processes in time and space, which
is delineated by the saying of the ancient philosopher Hera-
clitus “Panta rhei” (everything flows).

Topics

The Congress will be organised in a humber of specialised
Conferences around the following topics:

e Hydrological Processes in a Changing Environment

e Groundwater Hydrology and Contamination

¢ Geo-information and Water Resources

e Water Distribution and Water Treatment

e Water Pollution and Eco-systems Conservancy

o Wastewater Treatment and Reuse

e Climate and Land Use Changes

e Environmental Vulnerability and Risk

e Water-Energy-Food Nexus

e Sustainable and Adaptive Water Resources Management

e Social, Political, Institutional, Legislative Aspects and
Ethics

Call for Papers

There are four types of papers which can be submitted to
the Congress: a) Oral b) Poster c) Demonstration d) Dis-
tant. http://ewra2017.ewra.net/abstract submission/

Contact

Interested scientists may contact the organising committee
at: ewra2017@ewra.net

Secretariat: D. Asimianaki, dasimian@central.ntua.gr

Queries on abstract/paper submission: H. Vangelis,
harrivag@central.ntua.gr

TA NEA THZ EEEEIT'M - Ap. 94 - ZENNTEMBPIOZ 2016

o3 O

GeoMEast2017, 15 - 19 July 2017, Sharm EI-Sheik, Egypt,
www.geomeast2017.org

3" International Conference on Performance-based Design
in Earthquake Geotechnical Engineering (PBD-III), July 16 -
19, 2017, Vancouver, Canada, http://pbdiiivancouver.com
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ICTUS17
The 2017 International Conference on Tunnels
and Underground Spaces
28 August 2017 - 1 September 2017, Seoul, Korea
www.i-asem.org/new conf/asemi17.htm

The Korean Tunneling and Underground Space Association
(KTA) would like to invite you to the 2017 International
Conference on Tunnels and Underground Spaces (ICTUS17)
ICTUS17 will be held on 28 August - 1 September 2017 at
KINTEX (Korean International Exhibition and Convention
Center) in Ilsan (Seoul), Korea. The conference is operated
ynder the platform of the 2017 world congress of Advances
in Structural Engineering and Mechanics (ASEM17). ASEM17
is a single platform for various fields of studies including
tunnel technologies, a total of 8 conferences will be held
under the platform of ASEM17.

ICTUS17 is the conference dedicated to tunnel and under-
ground space related technologies. The theme of the con-
ference is "Frontier Technologies in Tunneling and Under-
ground Space Technologies", which includes sessions as
following:

- Innovation in Mechanized Tunneling

- Improvements in Conventional Tunneling

- Tunneling and Underground Works in Extreme
Conditions

- Structural and Hydraulic Interaction in Underground
Structures

- Resilience and Sustainability in Underground Space

The conference will be a wonderful platform to exchange
new information and ideas related to tunneling and under-
ground space construction industry, and it will be a success-
ful one with experience gained through ITA-WTC 2006, TU-
SEOUL 2013, Subsea Tunnel Forum 2015, held by KTA.
Since ICTUS17 will be held in close association with Techno-
Press journals, in particular with the "Geomechanics and
Engineering An International Journal (SCI(E) Indexed), se-
lected papers will be considered for publication in the "Con-
ference Special Issue" of GAE journal.

For more information ictusl7@gmail.com

o3 O

19" International Conference on Soil Mechanics and Ge-
otechnical Engineering, 17 - 22 September 2017, Seoul,
Korea, www.icsmge2017.org
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SIFRMEG 2017

Shaoxing International Forum on
Rock Mechanics and Engineering Geology
http://forum.hmkj.com.cn/index.php/Index/show/ti
d/20

The SIFRMEG will be hosted by Shaoxing University and
sponsored by International Society for Rock Mechanics
(ISRM), International Association for Engineering Geology
and the Environment (IAEG), National Natural Science
Foundation of China (NSFC), Chinese Society for Rock Me-
chanics and Engineering, the Engineering Geology Commis-
sion - Geological Society of China, Bulletin of Engineering
Geology and the Environment, and the International Journal
of Rock Mechanics and Mining Sciences.

The Forum is aimed at the fundamental innovation of theory
and technology in rock mechanics and engineering geology.
Different from the current conferences, deeply and broadly
discussion on the specialized topic will be the main style of
the forum. The Forum will be organized every two years,
each focused on a special topic. The Scientific Committee of
top scholars for the Forum will select topics for each of the
forum. One or two international famous scholars will be
invited for keynote speeches and outstanding speakers will
give invited lectures. English will be the official language of
the forum. And the Forum will be open and free of registra-
tion fees. A website will be developed as the platform for
information exchange and resources provision for profes-
sional education and training.

The first Forum, SIFRMEG 2017, will be held in Shaoxing
University on September 20, 2017, focused on “The Rock
Mechanical and Engineering Geological problems for the
B&R” (B&R, i.e. Silk Road Economic Belt and the 21st-
Century Maritime Silk Road). Around 50 international fa-
mous scholars will be invited to the meeting.

3 O

AfriRock 2017, 1st African Regional Rock Mechanics Sympo-
sium, 2 - 7 October 2017, Cape Town, South Africa,
WWWw.saimm.co.za/saimm-events/upcoming-events/afrirock-
2017

Geotechnique Symposium in Print 2017 Tunnelling in the
Urban Environment, http://www.icevirtuallibrary.com/pb-
assets/Call%20for%20Papers/Geo-Symposium-CFA-AW.pdf

(C- -0
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HYDRO

Shaping the Future of Hydropower
9-11 October 2017, Seville, Spain

Aqua~Media International is pleased to announce the Call
for Papers for HYDRO 2017, which will take place at the
FIBES I Congress and Exhibition Centre in Seville, southern
Spain, from 9-11 October 2017.

The Aqua~Media team is delighted to be bringing the annu-
al hydropower conference back to Spain, following success-
ful events in Barcelona (1995), Granada (2007) and Bilbao
(2012).

Spain has been, and continues to be, among Europe’s lead-
ing countries for water resources development, hydropower
and pumped storage. Unevenly distributed water resources,
with southern areas suffering severe droughts, led the
country to develop a comprehensive water management
strategy and in particular a National Hydrological Plan.

The country’s history of dam construction dates back to the
second century of the Christian era, with several Roman
dams still in operation for water supply, such as Prosperina
and Cornalvo.

Today there are 1082 large dams in operation, by ICOLD’s
definition, providing a total storage capacity of 56.5 km3.
About 20 per cent of the dams have hydro production as
there sole purpose, and a further 12 per cent are multipur-
pose, with hydro production as one of the functions.

Spain’s installed hydro capacity currently stands at 19.6
GW, which represents 18 per cent of the total. Among the
major Spanish hydro plants are Aldeadavila (1139 MW, see
photo above right) and Alcantara (915 MW). The largest of
the country’s 25 pumped storage plants is Cortes-La Muela
(1720 MW). Hydro produces around 43 TWh/year, which is
about 17 per cent of total production. Spain is a major de-
veloper of other renewable sources of energy, particularly
wind and solar power.

The Spanish Government, principal utilities and industry
warmly welcome the world hydro community to Seville,
where there will be a chance to learn about Spanish past
and present water resources development, and to visit
some of the most important hydro and pumped-storage
installations.

CONFERENCE THEMES

POTENTIAL AND PLANNING

e Unexploited potential: country profiles

¢ New tools for site identification

e Feasibility studies

¢ Hydraulic modelling

e BIM: roles and applications

e Civil and E&M aspects: synergy in planning

PROJECT PREPARATION

e Securing finance

e Project structuring

e Contractual issues

e FIDIC from the perspective of all players
¢ Risk management

e Legal and insurance aspects
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¢ Anticipating and avoiding delays
e Innovative design: case studies

PROJECT IMPLEMENTATION

e Advances in construction techniques

¢ Construction management

e Interface between civil and electromechanical design
¢ Challenging site conditions

¢ On-site safety

¢ Avoiding cost and schedule overruns

OPERATION AND MAINTENANCE

¢ Reservoir operation and management

e Optimization for multiple stakeholders (multi-criteria deci-
sion analysis)

e Monitoring, maintenance and upgrading

¢ Ensuring powerplant safety

e Control and automation

e Gateworks: selection, operation and safety

e Learning from incidents and failures

e Cyber security

UPGRADING AND PLANT LIFE EXTENSION

o Retrofitting existing water infrastructure
¢ Uprating electromechanical equipment
e Refurbishment of dams and appurtenant works

REGIONAL COLLABORATION

e Transboundary projects

e Power trading

e Legal issues

e Integrated regional development

e Water rights and usage issues

¢ Roles of river basin agencies and power pools

ENVIRONMENTAL AND SOCIAL ASPECTS

¢ New approaches to sustainable development

e Timely communication with stakeholders

e Enhancing public awareness

* Benefits of multipurpose schemes: case studies
¢ Fish protection and species conservation

e Sedimentation management

CLIMATE ISSUES

e Issues arising from COP 22

e Climate research

e Hydrology

¢ Climate resilience: strategies and experience

¢ Flood and drought mitigation and management
¢ Flood discharge works

HYDRO TECHNOLOGY

e Research and development for hydro machinery

e New developments in hydro turbines and generators
e Improving safety and efficiency

e Instrumentation and flow measurement

e Marine energy (tidal, wave, instream systems)

e Penstocks and hydromechanical equipment

SMALL HYDRO

e Small,micro and pico hydro: technical issues
¢ Innovative case studies
¢ Incentives for development

PUMPED STORAGE

¢ Role and benefits: case studies

e Innovations in pumped-storage schemes

e Pumped storage versus battery storage and grid intercon-
nection?

e Optimising operation in developing power grids

GRID ISSUES

e Increasing grid capacity

e Hydro in synergy with other renewables
e Regional supergrids

e Smart grids
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CIVIL ENGINEERING

e Innovation in dam design and construction

e Spillway design and operation

¢ Building dams in challenging site conditions

e Safety and monitoring of water infrastructure
e Seismicity and extreme hazards

e Geotechnical issues and tunnelling

REGIONAL SESSIONS AND ROUND TABLES

e Updates and case studies on development issues and pro-
jects in Africa, Asia, Latin America, Europe

e Special session on hydro and pumped storage in Spain
and Portugal

CAPACITY BUILDING AND TRAINING

e Preparing the next generation of hydro practitioners
¢ Training opportunities and industry encouragement
¢ (A panel discussion is planned for young engineers)

CONTACT

HYDRO 2017

Mrs Margaret Bourke

Conference Project Manager

Aqua~Media International

PO Box 285 Wallington, Surrey SM6 6AN, UK.
Tel: +44 20 8773 7244

Fax: + 44 20 8773 7255

Email: hydro2017@hydropower-dams.com
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GeoAfrica 2017

Q8 - 11 October 2017, Marrakech - Morocco

GeoAfrica 2017
3rd African Regional Conference on Geosynthetics
9 - 13 October 2017, Morocco
http: eoafrica2017.com

The Organizing Committee would like to thank you for taking
the time to consider participating in GeoAfrica 2017, the 3rd
African Conference on Geosynthetics — Hosted IGS Moroccan
Chapter .

A Rich History: The previous editions of GeoAfrica featured a
vibrant influx of attendees from throughout the Africa, eager to
exchange knowledge, and do business. It is an engineering
event like no other—one that needs to be experienced.

Fantastic Location: Conference participants will be drawn
from all Africans countries. It is no coincidence that we have
selected a conference location in Marrakech. Serviced by the
international airport. The conference and accommodations are
all in one place for easy access to sessions and great network-
ing.

You can enjoy your stay in Marrakech to discover the city that
offers many opportunities for visits.

We look forward to welcoming you to Marrakech soon. We
have a few things to mention as you prepare for your trip.

If you have questions or suggestions, please contact us by one
of the following means:

Secretary of the Moroccan Committee of geosynthetic - C.M.G
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Adress : LPEE, 25 rue Azilal Casablanca
E-mail : contact@geoafrica2017.com
Phone : 00 212 522 54 75 81

Fax : 00 212522547512
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30 MaveAAnvio Zuvédpio
dpayHaTwv kal TAHIEUTHP®V
Alaxeipion ‘Epymv kai MpoonTikéGg Avantugng
12 - 14 OkTwPRpiou 2017, ABRiva
www.fragmata2017.gr

H EAANvIkR EmiTponr Meyalwv ®payupaTtwv (EEM®) diopya-
vovel To 3° MNaveAAnvio Zuveédpio dpayuatwv kai Tadi-
gUTRPpWV otnv AOnva, oTig 12 - 14 OkTwRpiou Tou
2017.

ZTa duokoAa xpovia nou diavuel n xwpd pag, ATav avano-
(PEUKTO aKOWNn Kal Ta nio PeydAa Kkal onuavTika €pya, va
VI®OOUV TIG ENIMTWOEIG TNG OIKOVOUIKNAG UPeoNG. Ta gpayua-
Ta dev anoTéAecav e£Eaipeon, ME ouvenesia MoAAd €pya va
napapévouv nUITEAN f oTa XapTid, NapoT €ival JeyaAlTepn
napd noTté n avaykn diaxeipiong udaTikoU duvapikolU Kal
napaywyng udponAekTpiknG evepyelag (eyxwplag, @ONvRg
Kal npaoivng). H au&avopevn anaitnon d1aBecipdTNTAG VE-
pouU yia Udpeuon kal apdeucn, n avaykaidtnta napaywyng
nPAacivng NAEKTPIKAG evEépyelag kal n duvarotnTa napoxng
avTINANUUUPIKAG npoaTaaciag, €vioxUouv TNV avaykn Qpov-
Tidag kal npooTaciag Tou nepiBaAlovTog (enavatpoPodoTn-
on unoyeiwv udpoPopewy, avapaduion NoTapiwyv Kar Aigva-
iwv olkoouoTNUATWV) KABWC Kal TNV NPORAEWN yia avanTuén
napdnAeupwv dpacTnpPIOTATWV CE TAMIEUTNPEG. 'OAa Ta na-
pandvw ouvdEovTal AppnKTa Kdl PE TOV TOupiond nou amo-
TeAel évav and Toug nAéov Bacikolg agoveg avanTugng Tng
X®pag pag.

H EEM® kaAei 6Aoug 600ug nioTelouv OTI Ta ppAyuaTa yia
Tapieuon vepoU Kkal AAAEG KpPIOIPEG XPNOEIG, €ival anuavTika
yla Tn Xwpa pag kal To Aad TnG, va CUPPETACXOUV OTO SU-
védplo, va avTaAlAd&ouv yvaoeIG, eUNelpieg kal 1I0€EG Kal va
HoipacToUV Toug NPoBANKATIOHOUG TOUG OXETIKA HE TIG €EEAI-
E€IG KAl TO PHEANOV TWV £PYWV QUTWV. STOXOG TOU Suvedpiou
eival va avadeixbolv, PHECW TNG EUNEIPIAG TWV OUYYPAPEWV
Kdl TWV OUuvedpwv, Tponol, hyéoa Kal diadikaagieg, woTe Ta
@pdayuata va napouv Tn B¢on nou Toug a&ifel oTto Oxnua
avanTuéng Tng Xwpag, Tng diaxeipiong Twv udaTiKwv Nopwv,
Kal va yivouv napdAAnAa nio @IAIKG oTo nepiBAiAov, nio
anodekTa oTO KOIVO, MIO ApTIa TEXVIKA, MNio oUyxpova TEXVO-
Aoyikd, ao@aléoTepa oTn AsiToupyia TOug Kal Mo @IAIKA
oTnv avanTu€n napanAsupwv dpacTnpPIoTATWY.

®diINodoEoupe TO 3° MaveAAnvio Zuvedpio dpayudTwv Kai
Tapieutnpwy, Badifovrag oTta Xvaplia TwV MNPonyoUHEVWV
ouvedpiwv, va anoTeAéoel epyaleio BeATiwong kal avanTugng
OxI HOVO Tou BgopikoU nAdigiou, OXI HOVO AUTWV MOU AgXO-
AoUvTal Ye To oXedIAONO, TNV KATAOKEUNR, TNV €niBAswn, Tn
A&IToupyia Kair Tn OuvTAPNON Toug, AaAAd kal OAwv auTwv
nou €ival anodEKTEG TwV OETIKOV ENINTOOEWY AUTOV TWV
HEYAAWV KAl ONUAVTIKOV €pywV, dnAadn dAwv pag.

2ag KaAoUpe AoINOV va OUMMETACXETE OTIG EPYATIEG TOU ZU-
vedpiou Kal va anooTEIAETE €pYACieC OXETIKEG WE TO Beparto-
Abdyio nou napoucidleTal NapakaTw.

Oepatoloyia Epyaciov

1. ®paypara, TapieuTnPEG kal nepIBaAAlov

o  DIANIKEG NPog To NePIBAANOV KATAOKEUEG QPPAYHATOV
Kal TAUIEUTHPWV

e [lepiBallovTikoi Opol, KOIVWVIKA OMEAN Kal €NINTM-
O€Ig

e [lepIopIOPOG UDPOHOPPOAOYIKWV AAAOIMOEWY Kal ai-
oOnTIkA anokaTtdoTacn NepIBAAAOVTOC

e EunAouTIONOG — anokaTdoTacn unoyelwv UdpopopE-
WV, dnuioupyia uypoBIOTONWY AVTINANUMUPIKN Npoo-
Taoia K.An.

e Aiatrpnon kai BeATiwan NoldoTNTAg UdATIKWV NOPWV
e EKTiUNON Kai dIaxeipion PEPTWOV UAWV

2. ®payparta kali oAokAnpwpHévn Jiaxeipion udAaTIK®OV
nopmwv

e Alaxeipion udaTikwv nNopwv oOc eningdo Askavng a-
noppong

e OI TAUIEUTAPEG WG £pya dlaxeipiong udaTikwv nopwv
noAAanAou okonou

® TEXVIKO-OIKOVOUIKA KPITRPIa UAOMOINONG VEWV Qpay-
paTtwv

e O pOAOC TWV PPAYHATWV OTOV EVEPYEIAKO OXEDIQOHO
- ZUYXPOVEG TAOEIG KAl TEXVOAOYIKEG €EEAIEEIG

e TapIeuTnpPeG Kal UuBpIdIKA CUCTAMATA NApaywyng e-
VEPYEIQG
3. AoQdA&ia PpayHATWV KAl TAHIEUTAPWV

e E@appoyn Tou Kavoviopou Aco@daAeiag dpaypdtwv —
AloiknTIKN Apxn ®payuaTwy.

e T[lpoBAnRuaTa opydvwong Tou Kupiou OIAaXEIpIOTH TOU
£pyou

e [lapakoAoUBnon CUUNEPIPOPAG PPAYHATWY KAl TAMI-
EUTAPWV

e Avaluosig 8paliong GpdayuaTog Kal ENNTWOEIG

e Makpoxpovia CUHPNEPIPOPA Kal KivOuvol OQEeINOHEVOI
oTn ynpeavon Twv @payudatwyv

e Kivduvol opeIAOevol ag aoToxieg H/M gEonAiouou

e AOCQAAAG NAPOXETEUON EKTAKTWV MANUUUPIKOV MNapo-
XWV KATAVTN — dnaiTnoeig opioBETNONG TNG KOITNG

e >xedia AvTiyeTwniong Enikivduvwv KataoTdoswv

e [lapoucgiaon Npdo@aATwV CUURAVTWY i NEPICTATIKWV

4. EEeli&eig oTig pEBOSOUG OXESIACHOU & KATAOGKEUNG

e [podlaypa@Eg PEAETOV QPayudTwVv-cuunAnpwon E-
TEN

e YAIKd kataokeung dpayuaTtwyv, HEBOSOI KATAGKEUNG,
VEEG TEXVIKEG

e ExTiunon, emAoyn kal avabewpnon NANPUUPOV OXE-
dlaouou

e >xedlaopOG UNEPXEINIOTOV — avaBadpion unepyelAl-
oTOV

e H enmippon Twv FEWAOYIKQOV oUVONKWV OTO OXEDIACHO.
e EEeAifeig oTo MewTeXVIKO 0XEDIAOHO
e EEeAifeic oTOV QVTIOEIOUIKO OXEDIAOHO

e EEelifeig otov H/M €onAioud
5. Mapouciaon épywv

Fpappareia Zuvedpiou

Meooyeiwv 15, 11526, AuneAoknnol, ABrva
K. 'En ManaoTtauponoUAou

TnA. (+30) 210 7499337

Tot. (+30) 210 7705752

HA.Al. efip@triaenatours.gr
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XIII International Conference
“'Underground Infrastructure of Urban Areas
2017"

24-26 October 2017, Wroclaw, Poland

o3 D

PARIS 2017 AFTES International Congress "The value is
Underground", 13-16 November 2017, Paris, France,
www.aftes2017.com

3 D
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WTC 2018
Dubai

World Tunnel Congress 2018
20-26 April 2018, Dubai, United Arab Emirates

o3 D

EUROCK 2018
22-26 May 2018, Saint Petersburg, Russia

Contact Person: Prof. Vladimir Trushko
Address: 21-st line V.0O., 2

199106 St. Petersburg

Russia

Telephone: +7 (812) 328 86 71

Fax: +7 (812) 328 86 76

E-mail: trushko@spmi.ru
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16th European Conference on Earthquake Engineering
(16™ECEE), 18-21 June 2018, Thessaloniki, Greece,
www.l6ecee.org

CPT’18 4th International Symposium on Cone Penetration
Testing, 21-22  June 2018, Delft, Netherlands,
www.cpt18.org
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RockDyn-3 - 3rd International Conference on
Rock Dynamics and Applications
26-27 June 2018, Trondheim, Norway

Sem Sealands veg 1

749 Trondheim

Norway

Telephone: +47 98630706
E-mail: charlie.c.li@ntnu.no

(CZ -0

UNSAT2018 The 7™ International Conference on Unsaturat-
ed Soils, 3 - 5 August 2018, Hong Kong, China,
www.unsat2018.org

11th International Conference on Geosynthetics (11I1CG), 16
- 20 Sep 2018, Seoul, South Korea, www.11icg-seoul.org

3

ARMS10
10th Asian Rock Mechanics Symposium
ISRM Regional Symposium
29 October - 3 November 2018, Singapore
www.arms10.org

Contact Person: Prof. Yingxin Zhou
Address: 1 Liang Seah Street
#02-11 Liang Seah Place
SINGAPORE 189022

Telephone: (+65) 637 65363

Fax: (+65) 627 35754

E-mail: zyingxin@dsta.gov.sg

o3 D

[l - >
14th ISRM International Congress
20-27 September 2019, Foz de Iguacu, Brazil

Contact Person: Prof. Sergio A. B. da Fontoura
E-mail: fontoura@puc-rio.b
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ISDCG 2019
7th International Symposium on
Deformation Characteristics of Geomaterials
26-28 June 2019, Strathclyde, Scotland, UK,

Organizer: TC101

o3 D

The 17th European Conference on
Soil Mechanics and Geotechnical Engineering
15t - 6" September 2019, Reykjavik Iceland
www.ecsmge-2019.com

The theme of the conference embraces all aspects of geo-
technical engineering. Geotechnical engineering is the
foundation of current as well as future societies, which both
rely on complex civil engineering infrastructures, and call
for mitigation of potential geodangers posing threat to the-
se. Geotechnical means and solutions are required to en-
sure infrastructure safety and sustainable development.
Those means are rooted in past experiences enhanced by
research and technology of today.

At great events such as the European Geotechnical Confer-
ence we should: Spread our knowledge and experience to
our colleagues; Introduce innovations, research and devel-
opment of techniques and equipment; Report on successful
geotechnical constructions and application of geotechnical
design methods, as well as, on mitigation and assessment
of geohazards and more.

Such events also provide an opportunity to draw the atten-
tion of others outside the field of geotechnical engineering
to the importance of what we are doing, particularly to
those who, directly or indirectly, rely on our services,
knowledge and experience. Investment in quality geotech-
nical work is required for successful and safe design, con-
struction and operation of any infrastructure. Geotechnical
engineering is the key to a safe and sustainable infrastruc-
ture and of importance for the society, economy and the
environment. This must be emphasized and reported upon.
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Crossrail, London, UK

e Location: London, UK

e Value: £14.5 billion

e Contracts Used: ECC, PSC, FC
e Start-Finish: 2009 - 2018

e Employer: Crossrail Limited

e Contractor: Various (see below)

e Project Manager: Bechtel

With an estimated total cost of £14.5 billion and a peak
workforce of 14,000 people by 2013, Crossrail is Europe's
largest construction project and the biggest ever to be pro-
cured by NEC3 contracts. Work started in May 2009 and is
due for completion in 2018. The central section through
London includes 21km of new twin-bore rail tunnels, eight
new sub-surface stations, shafts for ventilation and escape,
provision of all necessary railway systems and a mainline
train fleet allowing 58 peak-period services along its overall
118km route. NEC3 contracts are being used to procure all
central section works and systems requirements.

Achieving Excellence

According to Steve Rowsell, Interim Head of Procurement
between 2008 and 2010, "Crossrail's approach to procure-
ment is aligned with the UK government's achieving excel-
lence in construction principles, including a fair allocation of
risk and reward, early involvement of the supply chain, min-
imising of interface risks, incentivising performance and
selection of suppliers on the basis of best value.

Following a review of available contracts and lessons learnt
from recent major projects, we decided to use the NEC3
suite because it supports the desired culture and way of
working, provides robust contract management processes,
achieves a fair and sensible allocation of risk and can be
used for all project requirements to give consistency in ap-
proach.

Crossrail is a wholly owned subsidiary of Transport for Lon-
don (TfL) and NEC3 contracts are also TfL's contracts of
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choice, being those considered most likely to achieve a suc-
cessful outcome”, said Rowsell.

Hear from Chris Dulake, Crossrail Chief Engineer and David
Morrice, Delivery Contracts Director, on how NEC Contracts
have been used on Crossrail.

ECC, PSC and FC

A full range of NEC3 contracts are being used. Programme
partner Transcend a joint venture of Aecom, CH2M Hill and
Nichols Group is engaged under a £100 million NEC3 Pro-
fessional Service Contract (PSC), and project delivery part-
ner Bechtel is similarly engaged under a PSC worth £400
million.

Design framework agreements totalling £300 million have
been secured by twelve engineering consultancies, along
with enabling works framework agreements with 17 con-
tractors worth £350 million. All of these are based on the
NEC3 Framework Contract (FC).

Three major tunnelling contracts worth £1.25 billion were
awarded in 2010 under the NEC3 Engineering and Construc-
tion Contract option C (target contract with activity sched-
ule). The largest of these for the eastern running tunnels,
worth over £500 million, went to a joint venture of
Dragados and John Sisk. A joint venture of Bam Nuttall,
Ferrovial Agroman and Kier Construction won a combined
contract for the western running tunnels and station tun-
nels, also worth £500 million. The third contract for the
eastern station tunnels was awarded to a joint venture of
Balfour Beatty, Vinci and Morgan Sindall.

Over 20 more major ECC contracts will be awarded in 2011
and 2012, including £1.5 billion for the six central stations.

Benefits of NEC3

e Supports the clients desired culture and way of working
and sends a message of intent to the industry.

e Can be used for all project requirements to give con-
sistency in approach.

e Provides robust contract management processes and
achieves a fair and sensible allocation of risk.

Further Information

Contact: Jonathan Baggs, Press Officer, Crossrail
Tel: +44 (0)20 3229 9552

Email: pressoffice@crossrail.co.uk

Web: www.crossrail.co.uk

o3 D

Modular Precast Dam - Cheaper, Faster, Safer

French Development Enterprises, Oldcastle Precast and GEI
Consultants have constructed and assembled the first proto-
type French Dam, a modular precast impoundment
for construction and retrofit of dams to impound water for
hydroelectric facilities, water control systems and power-
houses.

According to a joint press release, the prototype is 24 feet
long and 16 feet high and consists of six 27,000-Ib concrete
blocks 8 feet by 8 feet by 8 feet. The blocks are intercon-
nected and anchored to the foundation. The entire dam was
installed and assembled in less than 3.5 hours, the release
says.
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“With the introduction of modular precast technology to
dam construction, we can significantly decrease time, re-
duce cost and minimize risk of the civil stage of the con-
struction process, making it more feasible and attractive to
investors, developers and dam owners,” said Lenny
Lozinsky, executive vice president of French Development
Enterprises.

French Development Enterprises’ technology was funded for
$1.7 million in January 2016 by the U.S. Department of
Energy under its Research and Development of Innovative
Technologies for Low Impact Hydropower Development of-
fering. The technology was also supported by the Massa-
chusetts Clean Energy Center.

(Elizabeth Ingram / hydroworld.com, 19 October 2016,
http://www.hydroworld.com/articles/2016/10/prototype-of-
modular-dam-construction-technology-completed.html)

Prototype of modular dam construction tech-
nology completed

French Development Enterprises, LLC (FDE)
(www.fdepower.com) of North Billerica, Mass., Oldcastle
Precast of Littleton, Colo., and GEI Consultants of Woburn,
Mass., announced successful construction and assembly of
the first prototype “French Dam” — a modular precast im-
poundment for construction and retrofit of hydroelectric
dams, water control systems and power houses.

French Development Modular Precast Concrete Scalable
Technology is an innovative approach for construction of
new and retrofit of existing small to medium Hydro electric
and Water Control Systems.

French Dam technology is predicated on manufacturing
modular segments off-site in a controlled environment and
delivering and installing them on-site with a reduced impact
on the environment. The segments are interconnected and
secured to the river bed using underpinning. The lighter,
more robust modular dam provides a number of benefits
compared to the traditional gravity or RCC dams.

Market Challenge: Civil costs comprise the highest portion
of total costs in new dam construction (66% of the total
costs for large project and up to 90% of the costs for small
and medium size projects). Current construction me-
thods significantly reduce the dams’ financial and econo-
mic feasibility. French Dam technology addresses both
the technical and financial aspects to this problem.

Key Benefits
Reduction in Project Duration

Substituting the traditional dam cast in place construction
methods with off-site precast manufacturing and on-site
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installation provides an ability to significantly (up to 4
times) reduce project duration, resulting in commissioning a
precast dam into production for a fraction of the time com-
pared to traditional methods.

Ability to Construct “"In-the-Wet”

Precast modules are manufactured off-site, in a controlled
environment, and delivered on site “Just in Time”, thus al-
lowing installation to be weather-independent. Ability to
construct “In-the-Wet” often eliminates a need for expen-
sive cofferdams and diversion tunnels, providing minimum
environmental impact on the construction site. Installation
can be done utilizing standard construction equipment.

Increase in Quality

In-house manufacturing of precast segments eliminates
dependency on external factors that allows for the highest
level of batch consistency and product quality. Employment
of existing pre-cast materials and technology allows certify-
ing the products up to 100-years warranty.

Scalable and Adaptable

The intelligent precast modular dam is a scalable segmental
technology, compatible with the majority of small and me-
dium hydro equipment, allowing flexible on-site serviceabil-
ity and upgradeability of the equipment. The precast seg-
ments can be manufactured in any shape and size to reflect
the civil structure needs of any manufacturers of hydro
power equipment on the marketplace.

Reduction in Civil Costs up to 60%

Standardization and Modularization of the segments results
in a significant cost savings on all stages of the process
from manufacturing and installation to operations and
maintenance of the dam.

Risk Mitigation

Decreasing the construction time and supplementing an
outdoor construction environment with an off-site precast
manufacturing facility significantly lowers the risk of the
project from start to finish. In addition, extended warranty
of the product reduces cost of ownership and operations.

(https://www.linkedin.com/groups/1579967/1579967-
6208724720687288320)

(C2 4R -0)
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Retaining wall collapse in Istanbul caught on
camera

According to Cumhuriyet website, the event occured in
Ikitelli Organized Industrial Zone, the biggest industrial cen-
tre in Turkey.

https://www.youtube.com/watch?v=o0ts3Rd8Uqgzs

(Cumbhuriyet, 27 September 2016,
http://www.cumhuriyet.com.tr/video/video haber/606500/i
stanbul da faciadan donuldu Cokme ani kamerada.htm)
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‘ETO1 dNHIoUpYRONKE n Zavropivn...

-
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: i@rgtorhiatws*m;

'Eva oguykAovioTiko BivTeo yia Tn dnuioupyia Tou vnaioU TnG
ZavTopivng KUKAopopei oTo diadikTuo Kal JEiXVEl NWG KYEV-
vNBnke» To vnaoi, aAAG Kal NwG EPTATE va €XEl TN ONUEPIVA
TOU Hop®n.

Me Tn BonBeia Tng TexvoAoyiag, ¢aiveral n dnuioupyia Tou
KUKAadIiTIKOU vnoloU PeTa anod ekpnEeig aAAa kal ogiopolg
ano 4 diIaPopETIKA nPaioTeia.

To Bivreo dnuioUpynoe kal avéBace oto diadiktuo o Nikos
Korakakis pe Baon é&peuveg enioTnUOvVwV, 1I8PUMATWV Kdal
navenioTnuiwy.

https://www.youtube.com/watch?v=FHuwIbQRvZs
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Study Finds Earthquakes Can Trigger Near-
Instantaneous Aftershocks on Different Faults

Scripps scientists are studying earthquake after-
shocks to better understand their triggers

Helena High School following a major aftershock from the
1935 magnitude 6.2 earthquake near Helena, Montana.
Credit: NOAA/NGDC

According to a new study by scientists at Scripps Institution
of Oceanography at the University of California San Diego, a
large earthquake on one fault can trigger large aftershocks

on separate faults within just a few minutes. These findings
have important implications for earthquake hazard prone
regions like California where ruptures on complex fault sys-
tems may cascade and lead to mega-earthquakes.

In the study, published in the Sept. 9 issue of the jour-
nal Science
(http://science.sciencemag.org/content/353/6304/1133.ppt
), Scripps geophysicist Peter Shearer and Scripps graduate
student Wenyuan Fan discovered 48 previously unidentified
large aftershocks from 2004 to 2015 that occurred within
seconds to minutes after magnitude 7 to 8 earthquakes on
faults adjacent to the mainshock ruptures.

In one instance along the Sundra arc subduction zone,
where the magnitude 9 Sumatra-Andaman mega-earth-
quake occurred off the coast of Indonesia in 2004, a magni-
tude 7 quake triggered two large aftershocks over 200 ki-
lometers (124 miles) away. These aftershocks miles away
reveal that stress can be transferred almost instantaneously
by the passing seismic waves from one fault to another
within the earthquake fault system.

“The results are particularly important because of their
seismic hazard implications for complex fault systems, like
California,” said Fan, the lead author of the study. "By stu-
dying this type of triggering, we might be able to forecast
hosting faults for large earthquakes.”

Large earthquakes often cause aftershock sequences that
can last for months. Scientists generally believe that most
aftershocks are triggered by stress changes caused by the
permanent movement of the fault during the main seismic
event, and mainly occur near the mainshock rupture where
these stress changes are largest. The new findings show
that large early aftershocks can also be triggered by seismic
wave transients, where the locations of the main quake and
the aftershock may not be directly connected.

“Multiple fault system interactions are not fully considered
in seismic hazard analyses, and this study might motivate
future modeling efforts to account for these effects,” said
Shearer, the senior author of the study.

The National Science Foundation funded the study.

(Mario Aguilera, Sep 08, 2016,
https://scripps.ucsd.edu/news/study-finds-earthquakes-
can-trigger-near-instantaneous-aftershocks-different-faults)
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Moon'’s pull can trigger big earthquakes
Geologic strain of tides during full and new moons
could increase magnitude of tremors.

Big earthquakes, such as the ones that devastated Chile in
2010 and Japan in 2011, are more likely to occur during full
and new moons — the two times each month when tidal
stresses are highest.

Earth’s tides, which are caused by a gravitational tug-of-war
involving the Moon and the Sun, put extra strain on geolog-
ical faults. Seismologists have tried for decades to under-
stand whether that stress could trigger quakes. They gener-
ally agree that the ocean’s twice-daily high tides can affect
tiny, slow-motion tremors in certain places, including Cali-
fornia’s San Andreas fault! and the Cascadia region? of the
North American west coast.
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But a new study, published on 12 September in Nature Ge-
oscience?, looks at much larger patterns involving the twice-
monthly tides that occur during full and new moons. It finds
that the fraction of high magnitude earthquakes goes up
globally as tidal stresses rise.

Satoshi Ide, a seismologist at the University of Tokyo, and
his colleagues investigated three separate earthquake rec-
ords covering Japan, California and the entire globe. For the
15 days leading up to each quake, the scientists assigned a
number representing the relative tidal stress on that day,
with 15 representing the highest. They found that large
quakes such as those that hit Chile and Tohoku-Oki oc-
curred near the time of maximum tidal strain — or during
new and full moons when the Sun, Moon and Earth align.

For more than 10,000 earthquakes of around magnitude
5.5, the researchers found, an earthquake that began dur-
ing a time of high tidal stress was more likely to grow to
magnitude 8 or above.

Breaking point

“This is a very innovative way to address this long-debated
issue,” says Honn Kao, a seismologist at the Geological Sur-
vey of Canada and Natural Resources Canada in Sidney. "It
gives us some sense into the possible relationship between
tidal stress and the occurrence of big earthquakes.” Perhaps
the miniscule added strain of tides, he says, could be the
final factor that nudges a geological fault into rupturing.

The current study will not be the final word on the matter,
adds Kao. There are just too many factors that contribute to
triggering an earthquake — such as how stress transfers
within the ground to cause a geological fault to move — to
untangle exactly what role tides might have.

But “the results are plausible”, says John Vidale, a seismol-
ogist at the University of Washington in Seattle who helped
to debunk some of the more tenuous tide-earthquake
claims?. “They’ve done a very careful job.”

The discovery does not affect how societies should prepare
for possible earthquakes, says Ide. Even if slightly enhanced
by the tides, the probability of a quake happening on any
particular day in an earthquake-prone region remains very
low. “It's too small to take some actions,” he says.

Ide is now looking at an additional list of earthquakes that
occur where plates with oceanic crust plunge beneath conti-
nental crust, to see if the pattern holds up there as well.
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Z£I0p0G Amatritce - Mt Vettore
Mpodpoun Avakoivwon

And Tnv eniokewn Tng EpeuvnTikng Opadag Mewoyiag Twv
Selopywv Tou A.M.O. (Earthquake Geology Research Team;
http://eqgeogr.weebly.com/) oTn neploXr TOU OEIOHOU

(24/8/2016) Tng Kevtpikng ITaliag (Amatritce - Mt Vettore)
22-25/9/2016 npowBoUpe TIC NPOJPOUEG NAPATNPNOEIG HAG
Kal TIC NPpWTEG PWTOYpAPIie¢ unaiBpou and Ta YewAOYIKa
prAyuata, Tn Yewpop@oAoyia Kal Kupiwg TIG E€MNIPAVEIAKES
dlappnEeic Tou ocigpoyOvou prydatoc. ©a akoAoubrjoouv
TPIODIACTATEG EIKOVEG KAl EVAAAAKTIKEG EPUNVEIEG TNG YEW-
METPIAC TwV pNYHATWV MouU evepyonoinenkav.

-01 eNIPAveIakEG OUV-OEIONIKEG dlappnEeig, oTo Bodpelo pry-
Ma (segment) ep@avifovral yia opiopéva XIAIOPETpA OTa
Bouva Vettore kai Vettoreto (BA. wT.) 0 PeYAAQ UWOUET-
pa.
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- Alappn&eig pe aApata 0-10 cm eugavilovral TOOO O KO-
prAudata, oe pavdua anocdbpwaong, 000 Kal O NETPWHATA
Tou unofadpou, Kupiwg noAudiappnyuéva avepakikd, o€
HIKPEG TEKTOVIKEG ENIPAVEIEG (BA. PWT.)

-H ogiopikn PHeTATONION PTAVEl OTNV €NIPAVEIA KAl KATAVENE-
Tal o NOAAG MIKPA KAVOVIKG pRyMaTta piag eupeiag {wvng
d1appnéng NAAToug PeyaAuTepou Twv 250 m (BA. QwT.).

-3T0 GAAO VOTIO TUAMA TOU OEIoNIKOU pryuaTog (segment)
oTtnv neploxn Amatritce (Fault Della Laga) o1 napatnpoupe-
VEC Alyec emipaveiakeg dlappneic dev €ival TUMIKEG OGUV-
OeIoNIKEG, aAAa BapuTnTag (gravitational cracks mainly).

-O1 NOAAEG NapaTnpoUNPEVEG Kal XapTOoypAPNUEVEG KATANTW-
osIg Bpaxwyv, odpeg, “KaTtoAioBnoeic” KTA eupavifovral Ku-
piwC o€ TEXVNTA Npavn dpopwv (BA. QWT.).

2nupog B. NauAidng
KabnynTng rewAoyiag A.M.0.
Mpoedpoc AS EAAnviknG MewAoyikng ETaipiag
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10 alien landscapes on Earth

Pamukkale Thermal Pools, Pamukkale, Turkey

Uluru, Uluru-Kata Tjuta National Park, Australia

Salar de Uyuni, Uyuni, Bolivia

Waitomo Glowworm Caves, Waitomo Caves, New Zea-
land
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Danakil Depression, Afar Region, Ethiopia

Zhangye Danxia Geopark, Gansu, China

(https://www.tripadvisor.com/TripNews-
a_ctr.2016alienlandscapesEN)
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Information Systems Briefing Sheet
Handover of Digital Asset Information
for Owner and Operator Value

ICE’s Information Systems Expert Panel has published a
series of reports concerned with various subjects such as
British Standards BS 1192: 2007, Sustainable roads - ener-
gy efficiency in road design, construction and operation,
Wikipedia, A civil engineers guide to GPS and GNSS and
many others. Designed to be both informative and contem-
porary, the reports are updated regularly and are intended
to provide accurate information to a varied audience. The
present report focuses on the handover of digital asset in-
formation at the end of complex projects, and how that can
add value to owners and operators.

Importance of digital asset information
The project’s dual deliverables: physical and digital

Digital information about physical infrastructure, such as
airports, roads, railways and stations can be used by long-
term owners and operators to improve operational perform-
ance and sustainability. Thus owners are beginning to pro-
cure both physical infrastructure and the related digital as-
set information. They see their investment in infrastructure
projects as adding value through this dual output, with both
a physical and digital deliverable.

This requires changes in the supply-side, as it becomes an
information-intensive, and seeks to collate reliable digital
asset information during the project; to handover this in-
formation to owners and operators and to work with them
as they takeover responsibilities for management of this
information. Such handover is vital to achieving the ambi-
tions of the UK government BIM agenda.

Information integration and hand-over

Where infrastructure programmes have an organization that
operates as the delivery client, this handover can have two
parts, with: first, a handover of as-built information from
project or sub-project supply-chains; and its approval, col-
lation and integration at the programme-wide level; and
second, a handover of as-built information collated at the
programme level to the long-term owner and operator.

Construction projects 1

*

ery and interests in operational readiness; commercial
launch; change control; and planning for next generation
support for digital asset information.
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Systems integration

Client for the \
delivery phase

Delivery » Chent Ownoer /
Focus Focus Operator (s)

Effective handover of digital asset information
1. Systems integration

Challenges of the first handover of as-built information from
project supply-chain to the programme-wide level are:

e Obtaining high quality information from the supply-chain
towards the end of construction;

e Collating and checking information before teams dis-
band; and

e Controlling changes to requirements and information.

These challenges can be addressed through progressive
build-up of information through the life of the project, with
a structured set of meetings; deliverables; and responsibil-
ity matrices understood through a ‘time minus’ process to
manage timely delivery of digital asset information. Training
is needed to ensure the supply chain understands informa-
tion requirements; and can implement meta-data and con-
tent checks for document compliance. This process should
start early in the project. Assumptions regarding the time
taken to check and approve information from the supply
chain need to be tested. In the systems integration phase, a
change control process is needed to control changes to re-
quirements and digital asset information. Completeness of
documentation should be monitored with different resource
scenarios to avoid resource escalation as key people and
organizations leave in the project close-out phase.

2. Handover to the owner operator

Challenges of the second handover of as-built information
from the project or programme to the owners and operators
are:

e Extraction of data to owner-operator systems;

e Establishing practices for managing change and main-
taining the “single source of truth”;

e Understanding (evolving/shifting) requirements for op-
eration; and

e Timing of data handover.

The takeover of information by the owners and operators is
different from the handover of information from the supply
chain. There is a need for the supply-side to work with and
help owner-operator teams in upskilling to takeover digital
asset information; and in the extraction of data to owner-
operator systems, which should be piloted and checked be-
fore batches of information are transferred. The operator
needs information to be delivered alongside physical assets.
The operator needs understanding of the project as an in-
vestment, with a business plan beyond infrastructure deliv-

2 Operational information use

A Source: Whyte, 2015

For further information please contact the author: Jennifer
Whyte (j.whyte@imperial.ac.uk).
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How artificial intelligence will reshape
civil engineering

The next industrial revolution is dawning - powered not by
steam but artificial intelligence and big data. Arup’s Tim
Chapman looks at what this will mean for the industry.

As computers are taught to think and solve more complex
problems, the impact will be felt from the tools engineers
use to the skills required.

The UK construction industry is being challenged to make
huge improvements in its performance, in terms of the
speed of project delivery, out-turn cost and contributing to
reductions in national carbon emissions.

Fortunately, these challenges come at a time when technol-
ogy is rapidly advancing, and the next industrial revolution
is dawning. This second machine age is seeing machines
that can think rather than just do.

Just as machine-brawn made vast earth-moving operations
so much simpler from the middle of the 19th century, so
thinking machines will make many intellectual tasks so
much easier in the 21st century.

We are used to computers and their ability to do tasks for
us - the speed of communications has vastly sped up over
the past quarter century as email has replaced fax and tel-
ex. But the power of computers to change our industry is
just starting. BIM is already occurring, implemented suc-
cessfully on many projects, enabling electronic models of
new schemes to be collaboratively shared and developed,
saving time and improving deliverability. However films like
Ex Machina shows us that current technology can achieve
vastly more when the full powers of Artificial Intelligence
begin to be effectively harnessed.

Big data revolution

Artificial intelligence will be the next huge wave to engulf
our industry - using the vast data banks built up on our
projects, supplemented by terabytes of easily accessible
data from providers like Apple and Google and a myriad of
other data providers that will emerge. Once we start to de-
tect patterns and learn from these experiences and pro-
cesses, then we will enable computers to be vastly more
helpful - and to make our industry vastly more efficient.

Big data style data crunching can reveal hugely insightful
patterns that we humans may suspect but can’t prove - so
machines will hugely assist our engineering judgement. The
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sorts of revolution that have happened in retail and financial
services will be visited on us, for good and for bad.

The good and the bad

The good will be excellent - with a huge number of routine
project planning and design tasks made so much slicker,
with efficiencies feeding directly into construction processes
too. The bad things will be more insidious and will need our
professional institutions to ponder hard on how they should
influence the future.

Artificial Intelligence will render many of the simpler profes-
sional tasks redundant - potentially replacing entirely many
of the tasks by which our younger engineers and other pro-
fessional learn the details of our trade. Experienced engi-
neers probably have less to fear, at least initially, but we
need to decide how we may form and develop the experi-
enced engineers of tomorrow, if the tasks for younger engi-
neers of today have been computerised. Later, as expert
systems replace human thinking and process improvement
steps up several gears, we also will need to reconsider the
ethics that underlie our profession, as we code computers to
replace much of what we now call engineering judgement
exercised by humans.

BIM, drones and autonomous vehicles are today’s technolo-
gies for which we can foresee many opportunities tomor-
row. Artificial Intelligence is tomorrow’s technology that will
shake every aspect of our profession — mainly for great
good, but not always. We need to consciously shape how
such changes are introduced.

(Tim Chapman / Director Infrastructure Design Group,
Arup, 30 August 2016, https://www.ice.org.uk/ice-
thinks/infrastructure-transformation/how-artificial-
intelligence-will-reshape-civil-eng)
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N E E Z E KAOZ E IZ ZTIZ BANUATIOUEVO EVEPYO MOAITN QUTAG TNG XMPAG».

Znupog MauAidng Kabnyntng MewAoyiag ApiotoTeAeiou Mav-

r EQT EX N I KE Z gnioTnuiou @scoalovikng
ENIZTHMEZ (UNIVERSITY STUDIO PRESS, 2016)

TEQPTIOL K. ETOYPNAPAY

IMopprerpo Toctor

AIAXPONIKH
DTEIONNOETIKH & SIAOXODIKH
TIPOZECTIZH

MappnTeipa Faia

AIAXPONIKH ®YZIOINQZTIKH &
PINOZOPIKH MPOZEITIZH

rewpyiog K. ZToupvapag

To BiBAio Tou I. ZToupvapa eivar eva Tagidr orn ®uon, otn
M'voon kal otn Zogia, nou eniBeBalwvel Evav op@PIKo UPvo
yia Tnv MNappnTteipa ©ed, Tnv Mappnirteipa Faia, vpvo nou
napariBeral w¢ TeAeuTaia papTupia yia Ta diaAapBavopeva
oTo BIBAio, aAAG kal yia TNV apxaloeAAnvikn oKEWn, yvwon
Kal @IAocoia.

«Q ®Uol, napuATEipa Bgd, MOAUPRAXAvE WATEP, oupavia,
npéoBeipa, noAukTioTe daipov, davacoa, navdapdtwp, add-
JaoTe, KUBEPVATEIpA, navauyng, navrokpdarteipd... MNavrwv
MEV OU natnp, KNTNP, TPOPOG NdE TIBNVOG, WKUAOXEID, Ha-
kaipa, noAUonopog... Navrta ool €i0i Ta Navra. Su yap povn
TAde TeUXEIG. AAAG, Bed, AiTopai o€ ouv €UOABOICIV €V WPAIG
€IprivNV uyigiav ayev, al€noiv anavtwv...».

«...0 unoypapwv Bewpsi OTI To SUyypaupa auto e€ival To
€MIOTNMO-PIAOCOPIKO andoTaypa TnG Hakpdag nopsiag Tou
Mwpyou SToupvdapda, GUVIOTA MIA NPAyUATIKA GUPBOAR oTnv
eANvIkn BiBAloypagia kar eAniel 0TI Ba Bpel OTOV ENICTNHO-
VIKO, Kal oxl uovo, KOOPO TNV annxnon nou npaypartika a&i-
(El. SUYKEVTPWOE OUCTNUATIKA, a&loAoynos Pe npoBAnuaTio-
MO Kal Napouciace Pe AYWOYO OUVEIPPO Kal AOYIKN TIG KUPIO-
TEPEG ANOWYelg yia TNV €EENIEN kal To PEAAOV TNnG 'ng kai To
pOAo Tou vepoU oTn dnuioupyia KataAAnAou nepiBAAAovTog
yla Tnv apxéyovn Zwr Kal Tnv €EEAIEN TNG OTIG ONUEPIVEG
HOPPEG.»

Fewpylog ZoUAlog, OuoTIHOG KabnynTng ApiotoTeAegiou Ma-
VEMIOTNHiOU @€00aAoVikng

«...0 kabnynTng Mewpylog ZToupvapag, oupuBaliel oTo Bau-
pa auTd pe Tnv ouyypagpn autoU Tou BIRAiou, nou KAaAunTel
OAn TNV YewAoyikn IoTopia TnGg 'ng ano Tnv yévvnon Tou
NAIGKOU OUCTAMATOG KAl TO XA0G vOG NpWwTAPXIKOU VEPOUG.
Mag 310AoKel, €Niong, JE KATAVONTO TPOMO, NoU aneubuveTal
Kal 0To €UPU KOIVO, MoIoG €ival o pOAOG Tou vepoU aTn Yév-
vnon kai diaudp@waon Tou NAAVATN MAg, NWG TO VEPO KAVEI
TN n €va {wvtavd opyaviouod PEPOG TOU OMoiou €ipacTe Kal
EMEIG».

Zevo@®Vv Alov. Mouodg, AoTpovopog, apunnpetnoac, Kaén-
ynTng ®uoikng AlaotnuaTog MNavenioTnuiou ABnvav

«...To véo BIBAio Tou KabnynTr Mewpyiou ZToupvdpa anoTe-
A€l pia guxdpioTn €knAn&n otnv eAAnvikn BiBAloypagia, oTo
XWPO TWV YEWEMIOTNH®V, apoU KIVeiTal og éva €upuTEPO
EMIOTAMOVIKO, KOIVWVIOAOYIKO Kal (PIAOCOQIKO mnAdiclio. Ano-
TeEAEI NPAYMATIKA MId VEd, MPpWTOMNOPIAKN, OAICTIKA Kdl Ou-
vapnacoTikf 81adpopn yia TNV €voTnTa Kal ouvexn €eEEAIEN
auToU TOU KATAMANKTIKOU MAAQVATN pag, H€oa and Ta noAAd
kal evdia@épovta daidaAwdn povondartia TngG €NICTAKNG Kal
NG ®IAoco®iag. To npoTeivw avenipUAakTa o€ KABe npo-
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e The ISRM held its Council meeting in Urgiip, Turkey, on
28 August

e 15th ISRM online lecture by Prof. Nielen van der Merwe

e ARMS9, Bali, Indonesia, 18-20 October 2016

e 2017 ISRM International Symposium - AfriRock 2017, 2-
7 October, Cape Town, South Africa

e EUROCK 2017, Ostrava, Czech Republic, 20-22 June

e The 2016 ISRM International Symposium was held in
Cappadocia (Urgip), Turkey, 29-31 August 2016

e ISRM Rocha Medal 2016 - winners were selected

e 2nd ISCSR, 6-7 October, Cartagena, Colombia, an ISRM
Specialised Conference

e VIII SBMR, 19-22 October 2016, Belo Horizonte, Brazil,
an ISRM Specialised Conference

e RARE-2016, 16-17 November, Bengaluru, India,an ISRM
Specialised Conference

e YSRM 2017 & NDRM - Challenges and Innovations in
Rock Mechanics and Engineering, Jeju Island, South Ko-
rea, 10-13 May 2017, an ISRM Specialised Conference

e GeoProc 2017, Paris, France, 5-7 July, an ISRM Special-
ised Conference

e Shaoxing International Forum on Rock Mechanics and
Engineering Geology SIFRMEG 2017, an ISRM Special-
ised Conference

e ISRM Sponsored meetings

3
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e Florida Sinkhole Leaks Hazardous Water Into Aquifer
(Video)

e Useful preliminary findings from the earthquake se-
quence in central Italy unveiled by an Italy-US GEER
team's engineering reconnaissance

e Clay Mineral Image Collection for Education in Geotech-
nical Engineering and the Earth Sciences Made Freely
Available

e Researchers Develop Theory Behind New Madrid Earth-
quakes

e Photos Found from Aberdeen Sewer Construction in
1901

http://campaign.r20.constantcontact.com/render?m=11013
04736672&ca=19faa057-444f-47d2-a9f6-627c35add5ef
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EKTEAEZTIKH ENITPOINH EEEENM (2015 - 2018)

Mpoedpog : rewpylog FIKAZETAS, Ap. MoAITIkog Mnxavikdg, Kabnyntng E.M.M.
president@hssmge.gr, gazetas@ath.forthnet.gr

A’ AvTinpoedpog Mavayiwtng BETTAZ, MoAITIKOG Mnxavikog, OMIAOZ TEXNIKQN MEAETQN A.E.
otmate@otenet.gr

B’ AvTinposdpoc MixaAng MAXAKHS, MoAITIkdG Mnxavikog
mpax46@otenet.gr

levikog Mpappartéac: MixaAng MMNAPAANHZ, MoAITikog Mnxavikog, EAA®OS SYMBOYAOI MHXANIKOI A.E.
mbardanis@edafos.gr, lab@edafos.gr

Tapiag : MNwpyog NTOYAHZ, MoAITikog Mnxavikog, EAAOOMHXANIKH A.E.- TEQTEXNIKES MEAETES A.E.
gdoulis@edafomichaniki.gr

'Eqopog : MNwpyog MMNEAOKAS, Ap. MoAImikog Mnxavikdg, Enikoupog KaBnyntng TEI ABrvag
gbelokas@teiath.gr, gbelokas@gmail.com

MéEAn : Avdpeag ANATNQZTOMOYAOS, Ap. MoAITIKOG Mnxavikog, OpoTinog Kadnyntig EMM
aanagn@central.ntua.grn

BaAia ZENAKH, Ap. MoAimikdg Mnxavikog, EAAOOMHXANIKH A.E.
vxenaki@edafomichaniki.gr

Mapiva MANTAZIAQY, Ap. MoAITIKOG Mnxavikog, AvanAnpwTtpia KadnyAaTtpia E.M.IM.
mpanta@central.ntua.gr

AvanAnpwpaTikod
MéAog : KwvoTtavTivog IRANNIAHZ, MoAITikdg Mnxavikog, EAAOGOMHXANIKH A.E.
kioannidis@edafomichaniki.gr

Ek30TNG : Xpnotog TEATZANI®OZ, Ap. MoAITIKOG Mnxavikdg, MANTAIA ZYMBOYAOI MHXANIKOI E.M.E.
editor@hssmge.gr, ctsatsanifos@pangaea.gr

EEEEIM

Topéag MFeE®TEXVIKNAG TnA. 210.7723434

ZXOAH NMNOAITIKQN MHXANIKQN Tor. 210.7723428

EONIKOY METZOBIOY NOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,
MoAuTtexveioUnoAn Zwypapou geotech@central.ntua.gr

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

«TA NEA THZ EEEEMM» Ekd0TNnG: XproTog Toatoavipog, TnA. 210.6929484, ToT. 210.6928137, nA-3I. ctsatsanifos@pangaea.gr,
editor@hssmge.gr, info@pangaea.gr

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

TA NEA THZ EEEEI'M - Ap. 94 - ZENTEMBPIOZ 2016 ZgAida 47


mailto:president@hssmge.gr
mailto:gazetas@ath.forthnet.gr
mailto:otmate@otenet.gr
mailto:mpax46@otenet.gr
mailto:mbardanis@edafos.gr
mailto:lab@edafos.gr
mailto:gdoulis@edafomichaniki.gr
mailto:gbelokas@teiath.gr
mailto:gbelokas@gmail.com
mailto:aanagn@central.ntua.grn
mailto:vxenaki@edafomichaniki.gr
mailto:mpanta@central.ntua.gr
mailto:kioannidis@edafomichaniki.gr
mailto:editor@hssmge.gr
mailto:ctsatsanifos@pangaea.gr
mailto:secretariat@hssmge.gr
mailto:geotech@central.ntua.gr
http://www.hssmge.org/
mailto:ctsatsanifos@pangaea.gr
mailto:editor@hssmge.gr
mailto:info@pangaea.gr
http://www.hssmge.gr/



