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In AtrpiAiou 2008, oTig 19:00, otnv AiBovoa EkénAwoewy TNG
IXOANAC MOAITIKGV Mnxavikcv Tou EMIT. H cuvélevon avtnh
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oTToia KaBlEpBNKe N SLVATOTNTA CULPUETOXNG OTIC WNPO-
POPIEC apxalpeTIV Kal &I° aAAnAoypapiag.

Ye TIEQITITON PN ATTaPTIag, OTTWS ALTA TTEOPRAETETAI ATTO TO
KataoTaTikd (armmaiteital COPPETOXN TOUAAXIOTOV Tou Y2 Twv
TAKTIKWV MEAWV MOU €XOUV EKNANPWOEI TIG UMOXPEWOEIG
TouG npog Tnv EEEEMM), n levikh Iuvélevon Oa emavacL-
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EXOUV €KMANPWOEI TIG UMOXPEWOEIG TOUG MnpoG Tnv EE-
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Maiov 2008 cTOV i610 TOTTO KAl XPOVO UE OTTOIOVENTIOTE APIO-
HO TTAPOVTWY PEAWV. (OLVEXEIQ OTNV O€A. 3)
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otnv AGnva tnv Asutépa 18 defpovapiov 2008, n ekdnAwon
yia Tnv mapovciaon Tng 51 AGnvaikng AlaAe§ng MewTeXVIKNG
Mnxavikng aveBAnOn yia tTnv Agvtépa 17 Maprtiov 2008 (BA.
NMpooexeic EmoTnuovikég EKSNA®OeIg, oeA. 19)
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(ouvéxela and Tnv NpwTn oeAida)
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MPOZKAHZH FENIKHZ ZYNEAEYZHZ

H EAAnvikr Emotnuovikn ETaipeia Edagopnxavikng kai Mrew-
TEXVIKNG MNxavikng kaAei Ta MEAn Tng ot TakTIkn TEvIKnA
Suvéleuon nou Ba yivel oTig 01/4/2008 kal wpa 19:00 otnv
AiBouoa EkdNA®OEWV TNG ZXOAAG MOAITIKOV Mnxavikov -
E.M.M. Zwypagou.

e nepinTwon nou dev eniteuxBei anaptia, n levikn Zuvé-
Aeuon Ba enavaAngBei oTig 22/4/2008 kal wpa 19:00 otnv
id1a aibouaa.

S€ nepinTwon nou kal ndAi dev eniteuxBei anapTia, n Mevikn
Juvéleuon 6a npaypartonoindei Tnv Tpitn 13/05/2008
Kal wpa 19:00 orov 310 TONO KE onolov3nnoTe apiBuo na-
pOVTWV TAPEIaKWG evTagel pehav, cUPPwva pe To Kataora-
TIkO (GpBpo 7).

Ta 6¢parta Tng Huepnoiag AiGTa&ng sivai:

1.AnoAoyIiopoC nenpaypévwv Tng EkTeleoTikAg Enimponng
and Tnv nponyoUpevn ekAoyikr Tevikn ZuveéAeuon TngG
24/05/2005.

2. OIKOVOHIKOG anoAoyIoHOG 0IKOVOHIKOU €Toug 2007.

3.'EkBeon EEeAeykTikng EmTponng.

4.'EyKpIOn MNENPAYHEVWV KAl OIKOVOHIKOU danoAoyiopou Kdl
anaAAayn Tng EkteAeoTikng EmTponng and kabe subuvn.

5. Alopyavwon 15° MaveupwnaikoU Zuvedpiou.

6.Evnuépwon - Aiapopa OEuara.

7.Ekhoyn veéag EkteAeoTikng EmiTponng kai EEEAEYKTIKNG
EniTponng

ABnva, 4 MaprTiou 2008
O Npdedpog

MixaAng Maxakng

Tnv 1" ®eBpouapiou 2008 n EkTeAeaTikn EniTponn npookda-
Aeoe Ta péEAN Tng EEEEMM va unoBdalouv unoyn@ioTnTeG yia
Tnv EkTteAeoTikr Enirponn f yia Tnv EEeAeykTikn EmiTponn,
ME KATaANKTIKR nuepopnvia Tnv 21.02.2008. MeTa Tnv uno-
BOAN TWV UNOWNPIOTATWY Kal €V OUVEXEia EAEYXO TNG VOUI-
MOTNTAC auTwyv, cUUPWVA HE TO KATAOTATIKO, OUVTAXONKE
gviaio YnPodEATIO pe dUO Mivakeg PE Ta ovopaTa TWV umno-
wneiwv (€va yia Toug unowngioug yia Tnv EkTteAeaTikn Eni-
TpOMA Kal €va yia Toug unown@ioug via Tnv EEeAeykTikn
Enitponn) wg akoAoUBwg:

YNOWH®IOI I'A THN EKTEAEZTIKH ENITPONH

AvayvwaoTonouAog AvdpEag
BeTTag MNavayiotng
Boulapdag EppavounA
KaBBadag Mixanh
KaBouvidng Znupidwv
KoUpouAog AnuATpIog
Mnapdavng Mixanh
NToUANG M'ewpyiog

. NTouviag M'ewpyiog
10. Naxakng Mixanh

11. Toatoavipog XpnoTog

WRINOURWNE

YNOWH®IOI I'A THN EZEEAETKTIKH ENITPOMH

1. Kapapiwtng ApIOTOTEANG
2. Kopylalog Oeddwpog
3. Manayewpyiou Op€aTtng

Ta npoPBAendueva and Tnv diadikacia TnG TaXUDPOMIKNG
yngogopiag, nou gykpibnke ano Tnv I. =. Tng 16" Iouviou,
2006, £xouv wC €ENG:

EEfvTa (60) nueEpeg mpiv and Tnv np®TN NUEpounvia ou-
YKANong Tng Mevikng ZuvéAeuong, oTnv onoid nMpokeiTal va
yivouv apxaipeoisc, n EkTeAsoTikn EmiTponn KaAsi eyypa-
PWG Ta TakTIKA PEAN TNG €Taipesiag va unofdlouv unoyn-
PIOTNTEG WE KATAANKTIKA nuepopnvia 40 nuéPsg npiv ano
TNV WG Avw NUepopnvia.

O1 unown@I1OTNTEG anooTéEAAOVTAl O Taxudpouikr Bupida
Mou avoiyeTdl yid To okono TNG €KAOYNG, KAl TNG onoiag n
dielBuvon yvwaTonolgiTal ota WEAN WE TNV mpookAnon. H
ExTeAeoTikny EniTponr) €A€yxel TNV VOHIMOTNTA TwWV UNOBAN-
010wV UNOWNPIOTATWY CUPPWVA KE TO KATACTATIKO Kal aTn
OUVEXEIQ OUVTAOOE! vidio YN@POodEATIO Pe dUO NiVAKEG PE TA
ovopaTa Twv unown@inyv (€va yia Toug unowngioug yia TV
ExTeAeoTikny EmiTponr) kai éva yia Toug unoyngioug yia Tnv
EEeAeykTiKn EMiTponr), TO 0omnoio anooTEAAEl TAXUDPOMIKWG
0Ta TAKTIKA WEAN padi pe Tnv avayyeAia ouykAnong Tng le-
VIKAG SUVEAEUONC KAl PE E0WKAEIOTO (PAKEAO WRQOU, Mou
®epel TN ogpayida Tng EEEEM kai Tn povoypa®r Tou
Mpo&dpou.

O1 Yn@o@oOpol TOMOBETOUV TO WNQPOJIEATIO OTOV (PAKEAO
wneou, Tov oppayifouv kai Tov TonoBeToUv o€ HEYAAUTEPO
€EWTEPIKO PAKeAO, OMOU Kal JOVO avaypa@eTal To OVOUad Kdal
n S8ieubuvon Tou anooToAéa kal n enypa®n «Mepiexel Wn-
@o». O pAKeAOC anoaTEAAETAI OTNV NpoavagepBeioa Taxu-
dpopikn Bupida eykaipwg woTe va napaineBei dUo (2) nué-
PEC MPIV anod TNV Np®TN NUEPOMNVia ouykANonG TG Mevikng
Juveéleuong. KaTtd tnv nuepopnvia autr ol @dkeAol napa-
AapBavovTtal and Tpia YEAN Tng ExkTeAeoTikAG EniTponng kai
napadidovTar otnv E@opeuTikry EmiTponr katda Tn [evikn
Suveleuon. H E@opeuTikf Enitponn agou onuei®osl To O-
VOpa TOU Wn@opOpouU OTOV KATAAOYO TWV TAMIOKWG TAKTO-
NoINUEVWV HEA®WYV, anooppayilel Tov €EWTEPIKO PAKENO Kal
PIXVElI TOV KAEIOTO PAKEAO TNG WHPOU OTNV KAAMN.

Se nepinTwon nou degv eniTeuxOn anapTia KaTa TNV NpwTN
nuepopnvia oclykAnong Tng Mevikng SUVEAEUONG, O PAKEAOI
wnou dev avoiyovTal, aAAa apibuouvTal, kataypagovTai
o€ NpakTiko napaAaBng, To onoio unoypdagouv o Mpoedpog,
o levikog Mpappartéag kal éva peAog Tng EkTeAeoTikng Eni-
Tponng Kai puAacoovTal oTo ypageio Tng EEEEMM pe eubuU-
vn Tou levikoU Mpappatéa péxpl TNV enavaAnnTikn Fevikn
Suvéleuan. O1 @dakelol wneou nou Tuxdv Ba anocotalolv
oTo evdiapeco diaotnua, 8a napaAngBolv ano Tov Mpode-
dpo, Tov levikO MpappaTeéa Kal €va PEAOG TNG EKTEAEOTIKAG
Enitponng, duo (2) nUEPeg mpiv TNV npayparonoinon Tng
€navaAnnTiknG Tevikng Suvélsuong. dAkelol WhHQou nou
TuXOV Ba AnpBoUv peTayevéaTepa dev Ba kaTapeTpnoolv.

H anooToAr Tou WneodeATiou TaXUdPOUIK®WG NPENEl va yivn
otnv dielBuvon:

EAAnvikA EmioTnUoviki ETaipeia
Eda@opnxavikng kai FEWTeXVIKANG MnXavikng
Taxudpopuikn Oupida 26025
AGHNA (T.K. 100 22)

Méoa oTtov npoavagepBevTta eEWTEPIKO QAKEAO Ba npenel
eniong va nepIAneOn ewTOoavTiypapo Tou NapacTaTikou Tng
KaTaBoAng Twv oQeIA®vV, £av dev £xel AdN evnuepPwOn o
Tayiag Pe TOT.

WnoodeATia nou Ba napaAneBolv petd Tnv 29.03.2008 Ba
KaTtapeTpnBouv og nepinTwaon nou dev undpsl anapTia KaTa
TNV NpwTn nuepopnvia ocUykAnong Tng .2, kai €’ o6oov Ba
napaiAn®@Bouv To apyoTepo HEXP! dUo (2) nUEPEG mpiv and
TNV NUEPoUnvia npayuaronoinong Tng enavaiAnnTikng IM.2.

H TakTonoinon TnG o®EIANG CUVOPOUWV PMOPEi va yivel au-
TONPOOWNWG Kal KAata TNV nuépa Tng .. Npo TNG wnPopo-
piag.
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APOPA

Ta napakdtw apBpa anoTeAoUV CUMPMETOXEG MEA®V TnG EE-
EEMM oTo npdogato XIV™" European Conference on Soil Me-
chanics and Geotechnical Engineering nou Jdiggnxdn ortnv
Madpitn (24 - 27 ZenTeuPBpiou — BAENE NponyoUHEVO TEUXOG
NEQN).

Parametric analysis of a prestressed tie-back
Analyse paramétrique d’ une paroi ancree-precontraint

S. D. Costopoulos & N. Makris
Department of Civil Engineering
Univeristy of Thessaly, Greece

ABSTRACT

The paper deals with parametric analysis of a retaining di-
aphragm wall of usual geometry anchored by one row of
prestressed anchors using the finite difference code FLAC?,
The study focuses on displacement fields inside and on the
surface of the retained sand during various excavation
phases and the way these fields alter by changing free anc-
hor length and its prestress level. In all cases studied the
effect of the excavation depen-ing on displacements can be
controlled by selecting the appropriate values of free anchor
length, anchor pre-stress load and wall embedment ratio.

RESUME

L’ étude paramétrique presentée concerne une paroi de
souténement ancrée par un seul lit d’ ancrages précon-
traints. Les analyses bidimensionelles accomplies a I’ aide
du programme de differences finies FLAC?® se concentrent
aux champs des déplacements & I intérieur et a la surface
de la masse de sable retenue pendant differentes phases d’
excavation, ainsi que le mode ces champs s’ altérent quand
la longeur libre du tirant et son taux de précontrainte chan-
gent. Dans tous les cas etudiés il a eté mis en evidence que
les déplacements peuvent ete controlés par une combinai-
son appropriée de la fiche de la paroi, de la longeur libre du
tirant et son taux précontrainte.

Keywords: tie-back, anchor prestress, free anchor length,
sand displacements

1 INTRODUCTION

Tie-backs are more or less rigid and continuous diaphragm
walls supported by prestressed anchors, the principal aim of
which is to limit the displacements of the excavation face. A
large number of such retaining systems have been con-
structed all over the world during the last decades, yet it is
questionable whether the basic mechanics of wall behavior
is really understood and whether the perfomance of such
complex systems is systematically documented. This might
be partly due to the relatively limited and dispersed infor-
mation furnished by experiments on physical (Hanna and
Mattallana, 1970, James and Jack, 1974; Anderson et al,
1977) and numerical models (Clough and Tsui, 1974; Gunn
et al, 1993) or by in situ measurements on real size struc-
tures (Saxena, 1974; Dunnicliff, 1988). In the former case,
the research either focused on the system’s behavior near
limit equilibrium or, in very few cases, it made reference to
lower displacement levels which, however, were reproduced
on highly idealized models simplifying the soil-structure
interaction. In one study an attempt was made to extrapo-
late test results to real size monitored structures, so that
the gap between experiment and reality might be bridged

(Costopoulos, 1988). Had that been the case, the model
findings could have proved useful in practice.

This paper deals with the interaction between an almost
rigid diaphragm wall anchored by one row of pre-stressed
anchors and the surrounding sand mass; it focuses on dis-
placement fields inside and on the surface of the retained
sand during various excavation phases and the way these
fields alter by changing the free anchor length and its
prestress level. The parametric analyses were conducted
with the aid of a numerical model based on the finite differ-
ence code FLAC?®. The results presen-ted may be useful in
gaining a practical insight into the complex behaviour of
retaining diaphragm walls.

2 THE NUMERICAL MODEL

The model adopted in this study simulates an anchored
diaphragm wall embedded into an homogeneous mass of
almost uniform, clean and dry sand. The wall has a total
depth of 6.5m and its thickness is 0.4m. An anchor inclined
at 10° to the horizontal offers lateral support, as its head is
placed at a distance of 1.5m from the wall crest; the tie rod
is a steel tendon of variable free length that is bonded at its
lower end to the sand over a length of 5m. This figure
represents a tie-back supporting a usual two basement
excavation, as depicted in Figure 1.

The midplane vertical section of the model is selected for

+10.00m
F1o.00m
+8.50m
— I
\f\%
H ,/foe /
Sand
Jasom fl ®=35°
Ly 1y c=0KPa
+2.00m PP y=20kN/m?
+0.00m Rock
®=48°, c=70MPa, y=27kN/m?

Figure 1. Geometric configuration of the tie-back studied

the 1-D numerical analyses. The finite difference mesh has
a total horizontal length of 30m and a depth of 10m; it is
composed of 1,200 square elements having e-ach a 0.5m
side, totaling thus in 1,314 nodes. For each parametric con-
figuration adopted in this study analysis was conducted in
eight steps as follows :

¢ mesh formation and implementation of soil proper-
ties; the model comes into stability under geostatic
stresses

e the diaphragm is formulated as an equivalent series
of beam elements which can sustain tension, com-
pression and bending; the model comes again into
stability under geostatic stresses

e first excavation stage up to the level of the anchor
head is simulated by considering the appropriate
elements as null; the model comes again into stabil-
ity under geostatic stresses

e the anchor is installed by introducing two cable ele-
ments, one for the free length which is attached to
the appropriate beam element and one for the
bonded length; the first element behaves as an elas-
tic-perfectly plastic material that can sustain tension
or compression, having though no bending resis-
tance; in the second element resistance is progress-
sively developed along its circumferencial surface as
the load on it increases, with ultimate design pa-
rameters being the compressive strength of the
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grout and its shear stiffness; the anchor is then
prestressed to its predeterminded level and a new
stability is numerically achieved under geosta-tic
stresses

e the rest four steps of the analysis refer to conse-
qutive excavation stages that reflect wall embed-
ment ratios (f/H) normalized to 61%, 46%, 31%, 15%
and 8” of the total wall depth.

Free anchor length was given four values as follows : 3,
4.5, 6 and 9m that correspond to 46%, 69%, 100” and 138"
of the total wall depth (l/H). The prestress loads used in
the analyses are normalized (V,) to 0%, 12.5%, 25%, 50%,
75% and 100” of the design value (V,) given by conven-
tional limit equilibrium analysis.

The sand is supposed to behave as an elastic-perfectly plas-
tic material according to the Mohr-Coulomb criterion in con-
juction with a non-associated flow rule in order to simulate
the non-linear soil behaviour; the parameters used as input
data in the analyses were the bulk modulus K, shear
modulus G, cohesion ¢, angle of shear resistance ®, angle
of dilation W and ultimate resistance in tension o.

3 RESULTS OF THE ANALYSES
3.1 Sand displacements

Sand displacements develop progressively as the excava-
tion is deepened; in all cases studied major displacements
occurred near the wall decreasing progressively inside the
retained mass up to zero values, while maximum displace-
ments have been detected around the wall crest. Very small
movements were calculated close to the bonded anchor
length when the prestress load was applied, being insignifi-
cant thereafter.

1oy

oz orso 1250 1750 120 7|
ey

Figure 2. Characteristic displacement field inside the sand
mass (f/H = 61%, V, = 40%, I./H = 46%)

Horizontal sand displacements were in fact larger than the
vertical ones, which presented their maximum values at a
distance from the wall crest that ranged between 5% to
15%H and extended to a depth of the order of 30% to 50%H,
depending on the anchor prestress load and the free anchor
length. As a general trend sand displacements, both hori-
zontal and vertical, decreased monotonically with anchor
prestressing and with increasing its length; they almost
vanished at a distance from the wall crest approaching its
full depth. Maximum horizontal dis-placement appeared at
the smallest free anchor length and at zero prestressing, its
value being nearly 0.20% of the wall depth when the em-
bedment ratio was only 8” this depth; the corresponding
maximum vertical displacement was about half this value. A
gradual decrease of these values occurred as the prestress
load was increased; however, almost insignificant changes
were detected when this load exceeded a normalized value
of 50%.

On the excavation side displacement vectors were inclined
at almost 45° to the horizontal near the wall becoming pro-
gressively vertical thereafter, obviously due to unloading by
the removal of sand in this area.

3.2 Wall displacements
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Confirming well-known facts analyses have shown that, as
the embedment ratio decreased, the wall moved laterally
towards the excavation and settled much less, while under-
going a rotation around an axis the position of which was
variable along the wall height; it was very close or even
under the wall foot at very small embedment ratios. Maxi-
mum normalized wall crest horizontal displacement (sn/ H)
appeared again when the embedment ratio was only 8% H,
the anchor length was fixed at the least considered value
(3m) and no prestress was applied; as expected, wall crest
displacements were identical to sand displacements at this
point of the soil-wall interface. It is of practical significance
to note that, as the free anchor length increases, wall dis-
placements decrease according to a mutual combination of
the prestress load and the depth of the wall embedment. In
fact, Figures 3 and 4 depict the decrease of the wall crest
displacement as a function of the anchor length and the
applied prestress level. From the first diagram it can be
seen that the emerging curves, corresponding each to a
specific embedment ratio, are nearly parallel, a fact insinu-
ating that the rate of decrease of the wall crest displace-
ment remains constant at each excavation stage. However,
as the free anchor length increases, this rate of decrease
also increases.

0.20

0.15 {\\

IP\.\.\L
0.10
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—— fIH=61%
—=— flH=46%
— fIH=31%
fIH=15%
—— fIH=8%
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0.00 T T T T
0 20 40 60 80 100
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Figure 3. Normalized wall crest displacements as a function
of the embedment ratio and the prestress level
(Il = 4.5m)
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Figure 4. Percent reduction of wall crest displacements
(Asy) as a function of the free anchor length and
the prestress level (f/H = 15%)

From a series of analogous graphs referring to the varying
parameters examined it was soon realized that the maxi-
mum decrease of the wall crest displacement presented an
extremum, except in the case of 100% normalized prestress
level; in fact, as the free anchor length increased less were
the curves that present this extremum, especial-ly these
that refer to lower prestress levels. As the free anchor
length increased, the extremum vanished at very high em-
bedment ratios.

Maximum wall rotation was very small, of the order of
0.08° towards the excavation in the most unfavourable
combination of the examined parameters; however, a
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negative wall rotation (towards the retained sand mass)
was evaluated (-0.022°) when the embedment ratio was
only 8%, the free anchor length was at its maximum (9m)
and the applied normalized prestress load was at 100%.
From the results obtained it is concluded that as prestress
increased the influence of the free anchor length is becom-
ing primordial in wall rotation. Again, a mutual combination
of the free anchor length and the prestress load on the an-
chor governs the value of the maximum wall rotation angle;
the maximum value of this angle corresponded to an em-
bedment ratio of 30% and the longest free anchor length
examined (9m).

3.3 Anchor load

In the free anchor length axial load on the tendon remained
constant while in the bonded length it diminished towards
its end. As expected, maximum tension appeared when the
embedment ratio was least (8%), the free anchor length was
maximum (9m) and the normalized prestress load was
100%; its value was estimated at almost 93% of the applied
prestress load. From the analyses perfomed it was con-
cluded that the tendon receives a load which in-creases as
the free length and the prestress load augment; in fact, the
influence of the prestress load is increased as the free an-
chor length is getting longer.

3.4 Sand pressures on the wall

Sand pressures on the wall continuously changed with wall
penetration depth, anchor prestress load and anchor
length; following an initial, nearly hydrostatic distribution at
zero wall displacements, a slight decrease could be detected
in the first excavation stage. Pressures generally aug-
mented as the free anchor length increased under the influ-
ence of a certain prestress load on the anchor. In the case
of zero prestressing (passive anchor) the total earth thrust
was only 15% greater than the one predicted by classical
limit equilibrium methods of analysis (114KN/ m). However,
these values appear to increase as the prestress load on the
anchor augmented and diminish as the free anchor length
decreased; in fact, the total thrust that the sand exerts on
the wall presented a nearly 36% increase between 0% and
100% prestress load for the maximum anchor length (9m),
while this increase was only 11.4% for the minimum anchor
length (3m). A characteristic distribution of sand pressures
is presented in the following Figure 5.
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Figure 5. Sand pressures on the wall (lv/H = 69%, f/H = 8%)
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From this diagram it can be seen that the distribution of
sand pressures exerted on the soil-wall interface is far from
being triangular according to the Rankine theory; greater
pressures made their appearance around the anchor head
on the wall even at zero prestress loads, and lower pres-
sures were calculated at deeper levels. However, at these
lower levels the influence of anchor prestress is not as sig-
nificant as it is at the anchor head, where sand pressures
approach a nearly "passive” condition (Kp).

Parametric analyses have also shown that, due to the mode
of wall rotation, the sand thrust on the excavation side was
very close to the active value suggested by Rankine.

4 DISCUSSION OF RESULTS

In the light of the numerical evaluations accomplished in
this study it became apparent that tie-back walls are char-
acterrized by a very complex soil-wall interaction process.
The fact that sand displacements develop progressively,
remaining however inside a trapezium-shaped wedge (de-
fined by the horizontal free surface, the soil-wall interface
and two inclined surfaces in the retained mass that meet in
the bonded anchor zone) mirrors to so-me extent a dis-
placement field that is composed of two associated fields;
one attributed to a free-standing wall that moves towards
the excavation as this latter deepens (Costopoulos, 1979)
and one that corresponds to an an-chor under an increas-
ing tension load behind an immovable wall (Costopoulos,
1987). No abrupt boundary of separation between a mov-
ing and an immovable mass is detected; in fact, a progres-
sively fading displacement field towards two inclined sur-
faces of "zero displacement” (Kezdi, 1948) emerges, where
at rest conditions prevail. The dimensions of these surfaces
are changing in accordance to the embedment ratio, the
free anchor length and the anchor prestress load; the lower
of these zero displacement surfaces was generally inclined
to the horizontal at an angle smaller than the one defined
by the Rankine theory, suggesting a partial mobilization of
shear resistance inside the retained sand mass.

Calculated values of wall movements seem to support this
view as the maximum horizontal displacement, that always
appear on the wall crest, did not exceed 0.20% of the total
wall depth. Similarly, sand pressures on the wall were far
from being in accordance with the Rankine theory of earth
pressures.

Three points to be emphasized here are first, horizontal
sand displacements showed almost insignificant changes
when the normalized prestress level exceeded a value of
50%; second, maximum displacements can be controlled by
a convenient combination of the anchor length and the an-
chor prestress load at each excavation stage; third, these
displacements can be small. It might thus be questioned
whether a limit equilibrium condition is attained inside the
retained sand mass under service conditions.

This numerical evidence reflects behavioral trends that are
outside the mainstream of masterful acceptance of conven-
tional design models based on ultimate strength concepts;
it simply gets around the need to focus the design on "real”
behavior. Some years ago this issue was very puzzling, as
the requirements for success of a new proposal had to face
well-tried methods of analysis. With the ultimate aim of
controlling soil displacements, an increasing effort has gone
the last decades into instrumented real size structures, as
well as on simple or sophisticated numerical models; ex-
tensive experience has been gained on this front (Clough &
O’ Rourke, 1990). These efforts confirmed the uncertainty
surrounding conventional prediction processes that were
based on the dogma "it is better to err on the high side”.
However, an engineer can design everything with enough
confidence, albeit a good engineer designs a structure con-
fidently with the least cost.
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Based on this philosophy the writers believe that a
prestressed tie-back should be designed for service condi-
tions on the basis of a "displacement criterion” and checked
against generalized or local failure. This criterion might be
expressed in terms of settlement of the free sand surface or
of maximum horizontal displacement of the wall, which
should be smaller than a limiting value fixed in advance and
compatible with the specific problem at hand. In this con-
text the elder writer proposed some years ago a closed-
form analytical procedure to model tie-back behaviour un-
der service conditions (Costopoulos, 1988). This procedure
consisted in modifying a limit equilibrium model after Kranz
(1949) by introducing a different position of the rotation
axis on the wall, zero displacement surfaces instead of fail-
ure surfaces, a trapezoidal rather than a triangular pressure
distribution on the wall, and a force equilibrium expressed
in terms of the mobilized soil shear resistance (®mob). This
model was appropriately trimmed to cope with the present
numerical findings. The configuration selected in this ana-
lytical trial was as fol-lows (Figure 6) :

f/H = 15%, l/H = 69%, V,/V, = 50%

On this closed-form analytical model the axis of wall rota-
tion was situated at a depth of two thirds the total wall
height; above the rotation axis sand pressures on the wall
followed a trapezoidal distribution, while below they fol-
lowed the Ka line in accordance with the Rankine theory of
earth pressures; the total earth pressure on the soil-wall
interface was very nearly 25% greater than the correspond-
ing active value; on the excavation side active pressures
according to Rankine are present; finally, the deforming
sand mass was bounded by two lines of zero displacement
(BC, CD) on which at-rest conditions of earth pressure are
expected to prevail (E,, Q).

With an overall safety factor of unity, back analysis had
shown that in the major part of the sand mass the angle of
shearing resistance was partially mobilized approaching 85%
of the peak value given by conventional triaxial tests;
thus the corresponding partial safety
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Figure 6. Force system on the model tie-back

factor is of the order of 1.25. In this case the total thrust on
the wall is about equal to the mean value of the active and
the at-rest condition after Rankine. Force Equilibrium on the
wall member considering its own weight (W,,) and the soil
reaction (R) under its base, without however any friction on
the soil-wall interfaces, revealed an even smaller mobiliza-
tion of sand shear resistance in this area.

5 CONCLUSIONS

A numerical model based on the two-dimensional finite dif-
ference code FLAC?® had simulated a tie-back of usual ge-
ometry during service conditions. Parametric analyses
based on this model revealed the profound influence that

free anchor length and anchor prestress load exhibit on the
behavior of the system, and especially its displacements. It
was shown that a convenient combination of wall embed-
ment, free anchor length and anchor prestress load can
lead to a controlable wall crest displacement, which is usu-
ally considered as a criterion for tie-back perfomance.

The closed-form analysis performed showed that, in case
numerical models are not available, simple analytical mod-
els based on appropriately modified limit equilibrium con-
cepts can reflect tie-back response under ser-vice condi-
tions where partial mobilization of shear resistance prevails
within the retained sand mass; this chiefly concerns a first-
stage design which is essentially credited with some uncer-
tainty. Since there is an economic insentive in the design of
tie-backs, a novel proposition that fulfils conventional de-
mands might be an interesting issue in future design proc-
esses.
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ABSTRACT

This paper deals with the estimation of ground surface set-
tlements in “free field conditions”, due to tunneling in weak
rock conditions, on the basis of a new parameter, the Tun-
nel Stability Factor (TSF). In this paper the mathematical
expression of the tunnel stability factor is given and its use-
fulness is documented from the results of nhumerous para-
metric numerical analyses. Design charts and mathematical
expressions are presented for the estimation of the relative
ground loss and the maximum ground surface settlement
by using the tunnel stability factor in weak rock conditions.

RESUME

L'estimation des tassements de la surface, & cause du creu-
sement des tunnels en milieux rocheux des faibles proprié-
tés mécaniques, en fonction d’un nouveau parameétre, Fac-
teur de Stabilité en Tunnel (T.S.F.), est étudiée. L'équation
mathématique du parameétre (T.S.F.) est donnée et apres,
son application est comparée avec des analyses paramé-
triques. Des nomogrammes, des équations analytiques pour
I’estimation de la perte du volume du sol (V.) et des valeurs
maximales des tassements de la surface en fonction du
parameétre (T.S.F.), en milieux rocheux des faibles proprié-
tés mécaniques, sont présentées.

Keywords: tunneling, weak rocks, surface settlements,
ground volume loss, Tunnel Stability Factor

1 INTRODUCTION

Tunneling induces movements to the overburden soil mass.
The result of these movements is ground surface settle-
ments. The induced ground surface settlements depend on
the surrounding soil in which tunneling takes place, the
depth and the geometry of the tunnel and the method of
tunneling which is used.

While it is impossible to eliminate settlements during tun-
neling, it is possible to reduce them considerably, in such a
way to prevent excessive settlements and/or surface fail-
ure.

This can be achieved by taking the appropriate ground
improvement measures and by applying the appropriate
method for underground excavation. In order to choose the
appropriate measures and methods, it is important, among
others, to make a realistic estimate of the magnitude and
the distribution of surface settlements.

The space distribution of surface settlements depends
mainly on the ground volume loss which emerges from the
soil mass movement above the tunnel, towards the interior
of the underground excavation. Peck (1969) and Schmidt
(1969) interpreted with their work, the mechanisms which
are responsible for the creation of ground volume loss dur-
ing the excavation of a tunnel.
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In the case of tunneling in an urban environment, it is pos-
sible that if they exceed certain values, surface settlements
can affect the stability of nearby structures, even to the
local lifeline networks.

In the case of tunneling in weak rock conditions, M. Kav-
vadas (1986) initially suggested the: “Weathered Rock Ap-
proach”, which has combined elements from underground
construction in soil and in disintegrated rock conditions.
The proposed differentiations are defined by the peculiari-
ties of the substratum, which are qualitatively integrated
between the boundaries of soil conditions and weak rock
conditions.

2 SURFACE SETTLEMENTS
2.1 Distribution of surface settlements

Many researchers (Peck 1969, Schmidt 1969, Clough-
Schmidt 1981, Attewell-Yeates 1984) consider that in the
“trench” of ground movements above the tunnel , in “free
field” conditions, the distribution of settlements vertically to
the tunnel axis, can be estimated, with a good accuracy, by
the inverted curve of the normal distribution (i.e. the Gaus-
sian distribution).

The mathematical expression of the curve is given by the
well known relationship:

2
)

S=§__.e 2 (1)

max

where S, is the surface settlement on a vertical distance y
from the tunnel axis.

Smax, is the maximum ground surface settlement above the
tunnel axis.

i, is the distance of the inflection point from the axis of
symmetry of the curve.

Researchers connect the distance i to the soil type, the
position and the geometry of the underground opening
through nomograms (Peck 1969, Clough and Schmidt
1981, Mair and Taylor 1997). Oteo and Sagaseta (1982),
based on many finite element analyses, suggest the deter-
mination of the distance i from the following relationship:

i/R=1.05(h/D)-0.42 @

where : R, D the radius and the diameter of the tunnel, and
h the excavation depth of the tunnel axis.

Ground volume loss, Vs is correlated to the value of the
maximum surface settlement S, through relationship (3).
Based on Vs the relative ground loss volume V, can be de-
fined as:

Vs = [sdy =27is,,, (3)

V, =V, IV (%) 4)

where V is the ideal volume of excavated soil material per
linear meter of the tunnel.

It is obvious that based on V; (or V) and the distance i/,
the characteristics of the distribution of ground surface set-
tlements due to tunneling can be estimated.

In the present paper, the estimation of ground surface set-
tlements, due to tunnelling in weak rock conditions, is at-
tempted through analyses with the help of a new factor,
the Tunnel Stability Factor (Mihalis, Kavvadas, Anag-
nostopoulos, 2001).
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2.2 Tunnel Stability Factor

The distribution and the magnitude of surface settlements
depends on factors such as the in situ rock mass strength,
the geometry and the depth of the tunnel.

I. Mihalis, M. Kavvadas and A. Anagnostopoulos (2001)

suggested the use of the Tunnel Stability Factor, (TSF), for
the estimation of the stability behavior of underground
openings in weak rock conditions. The Tunnel Stability Fac-
tor combines all the above factors and it is possible to con-
sist a significant parameter for the initial estimation of the
behavior of unsupported tunnel cross-sections.
The inclusion of size (equivalent diameter, D) of the under-
ground openings in TSF, results from the practical experi-
ence that in similar geotechnical conditions and at the same
depth, tunnels of different size exhibit modes of deforma-
tional behaviour of different scale and degree of criticality.

Tunnel Stability Factor (TSF) is defined through the rela-
tionship:

TSF =— e (5)
7/ . H o . D a

where: 0., is the in situ rock mass strength (in kPa),

y is the unit weight of the rock mass(in KN/m?3),

H is the depth of the tunnel’s crown (in m),

D is the equivalent tunnel diameter (in m) and

a is a dimensionless factor

The in situ rock mass strength o, can be estimated from
the different relationships, as for example Hoek’s (2000)
proposal:

GSI

o, =002-0,-e%° (6)

where: g is the intact rock uniaxial strength, and
GSI the geological strength index of the rock mass

3 PARAMETRIC ANALYSES
3.1 Data of analyses

The parametric study presented in this paper, addresses the
importance of TSF for the assessment of the distribution of
surface settlements due to shallow tunnelling in weak rock
conditions.

The examined cases covered a large number of tunnelling
conditions, in which the depth and size of underground op-
erations and the quality of the surrounding rock mass are
given in the following paragraph. The well known finite ele-
ment code Phase? of Rocscience was used in the analyses of
all the examined cases.

The factors: (Smax / D), (Vs / V) and (i / D) were derived in
all the examined cases and a unifying framework is devel-
oped to account for the ground deformational behaviour
due to shallow weak rock tunnelling in terms of TSF values.

The rock mass shear behaviour was modelled with the use
of the Generalised Hoek-Brown failure criterion (Hoek and
Brown, 1997), according to Equations 7, 8, 9 and 10:

a

o
0,=03+1t0 mb'a3 +S (7)

ci

where: 0;, 03 are the maximum and minimum principal
stresses at failure, m, the value of the Hoek-Brown con-
stant of the rock mass (Eq. 8), s and a are constants which
depend upon the GSI value of the rock mass (Egs. 9 & 10).

m, =m exp(GSI —100) (8)
b — i* P
28

where m; is the Hoek-Brown constant for intact rock.

(GSI —100j
For GSI > 25, S = €Xp T anda =0.5 (9)

|
For GSI < 25,s =0and @ = 0.65—£ (10)

200

The deformation moduli of the rock masses, E, were esti-
mated by applying the following mathematical expression:

- oy .10[681;10)

11
100 e

where E is in GPa for o, expressed in MPa.

Equation 11 is based upon a large number of observations
and back-analyses of excavation behaviour in poor quality
rock masses and has been observed for the in-situ modulus
of deformation of weak rocks (Hoek and Brown, 1997).

In the framework of the present parametric analyses, the
following combinations of unsupported circular tunnels were

examined with diameters,D : 4m, 6m, 8m, 10m and
height of overburden soil above the tunnel axis, h: 10m,
15m, 20m, 25m, which are excavated in weak rock condi-
tions, with intact rock mass strength o, equal to: 2.5MPa,
5MPa, 10MPa values of GSI: 10, 20, 30, 40. The rest of the
geotechnical properties of the rock mass were: y =
25kN/m?, m; = 10, K, = 1, v = 0.35.

Based on the above elements, the value of the factor a
(relationship 5) was determined a = 0.70, as well as nomo-
grams and relationships which are useful for the estimation
of V; and Sn.x for a variety of weak rock conditions.

3.2 Results of parametric analyses

Based on the evaluation of the results of the previously
mentioned parametric analyses, the following Figure 1
presents the correlation between the distribution of surface
settlements, i, to the depth of the tunnel axis, h, as well as
the geometry, D, of its cross-section.

ilR

Figure 1. Correlation between i/R and h/D

The mathematical relationship which corresponds to the
best-fit correlation is the following:

(i/R) =1,79-(h/D)-117 (12)
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From the same analyses, Figure 2 correlates the maximum
surface settlement to the values of the rock mass Geologi-
cal Strength Index (GSI).

The significant scatter of the results in the previously men-
tioned Figure 2 should me emphasized. It is an indication of
the fact that only the geological / geotechnical environment
can by no means be considered as the unique controlling
parameter of the deformational behavior of rock mass sur-
rounding unsupported tunnels.
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Figure 2. Correlation between Sp./D and GSI

Figures 3 and 4 correlate the ratio V; / V, the magnitude of
Smax to the values TSF. The relationships which result from
the above correlations are the following:

tionship, concerning cases of unsupported tunnels which are exca-
vated in soils with ideally elastic or ideally elastoplastic behaviour, is
one of the most popular.
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Figure 4. Correlation between Sp.x/D and TSF

In Figure 5, the results are compared to those, for the same image,
which resulted from the current research for weak rock conditions,
where instead of S, g, values were applied.

(Vs /V) =0,0011- (TSF)+* (13)
(S,../ D) =0,0002 - (TSF)2® (14)
S,.. =0,0018-(TSF)3¥ (15)
0015
000 ]

VIV
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Figure 3. Correlation between Vs/V and TSF

It is remarkable that in spite of the very wide range of con-
ditions included in the finite element analyses, the results in
figures 3 and 4 tend to follow a very similar trend. In addi-
tion, the fitted curves are considered to give a satisfactory
indication of the surface settlement distributions, which are
caused by shallow tunnels, without including the effects of
their primary support.

Clough and Schmidt (1981) also connect the relative ground volume
loss (Vi / V)% with N, N = (p, — p)/S, where p, is the total over-
burden pressure at the tunnel axis level, p; is the pressure in the
interior of the tunnel due to the presence of retaining measures
(which can be taken p; = 0 for safety) and S, is the undrained shear
strength of the clayey soil mass surrounding the tunnel. This rela-

100
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- [e]

RELATIVE GROUND VOLUME LOSS, V| (%)

____ Unsupported cylind. opening
Ideally elastic behavior
Ideally elastoplastic behavior

° Shield
° No shield

° Microtunnel

> Tunnel in weak rock

0,001 { | | | |
3 4

2 5
OVERLOADING FACTOR, N

Figure 5. Correlation between V. and N
4 REMARKS - CONCLUSIONS

This paper has considered the use of TSF for settlement calculations
in the case of shallow tunnels in weak rock conditions, based on the
designed nomograms and the results of the examined applications,
the following initial conclusions can be derived.

Figure 1 (/R vs h/D) completes Oteo and Sagaseta’s suggestion
(fine line), as it now includes a wider spectrum of geotechnical con-
ditions for tunnelling, i.e. weak rock conditions.
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From Figure 2 (Smax/D vs GSI), a significant scatter of the results of
parametric analyses can be confirmed, regarding the magnitude of
surface settlements as a function of GSI values. This can be attri-
buted to the fact that it is not possible for the geological strength
index (GSI) of the rock mass to consist a parameter of unequivocal
correlation to the mechanical behaviour of a shallow underground
opening.

As it is shown in Figures 3 (Vs/Vvs TSF) and 4 (Spa/D vs TSF), the
scatter of results of the numerical analyses is limited. Furthermore,
they are confirmed by the limited number of in situ measurements.
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NMNEPINHWEIZ
NMPOZOATQN
AIAAKTOPIKQN
AIATPIBQN
EAAHNIKQN
NMOAYTEXNIKQN
2XOAQN

MHXANIKH ZYMMEPI®OPA KOKKQAQN YAIKQN ME
EYOPYNTOYZ KOKKOYZ

Iwavvng - OpeoTng 2. N'ewpydnouAog
EBvikd MeTooBlo MoAuTexveio
Zx0AN MoAITIKOV Mnxavik®mv

H epappoyn kai Xxpnon Tng apyng TwV evepywv TAOEWV KATA
Terzaghi ota nAaioia TNG yEwPNXavikng e€etaleTal oTIC Nepl-
NTWOEIG KOKKWOWV UAIKQV HE aoBeveig KOKKOUG. H diapopad
TOV TIHOV TNG YWVIAg €0WTEPIKAG TPIRNAG ToUu OIOYKWHEVOU
nepAiTn, €vOog aoBevOKKOKOU UAIKOU, UMOAOYICUEVN ano
oTpayyI{ONEVEG Kal aoTpAyyIoTeG JOKIMEG TPIAgovikng OAi-
wewg, dev pnopei va €gnynbei oUppWva Pe TNV apxr TV
evVeEPYWV TAOEWY, oUTE pnopei va anodoBsi os nepiopiopévn
EMITEAEOTIKOTNTA 1 aflonioTia Twv €pyacTnpiakwy Ou-
oKeU®V. O1 KOKKOI TOU Unod €EETacn UAIKOU UMOKEIVTAl £VTO-
vo Bpuppartiopd kai KatakepuaTiogd kATw and uywnAég Ta-
oeiG. H evepyonoinuévn vywvia €0WTEPIKNG TPIBAG ®Bivel
HovoTOVWG Me Tnv auvgnon Tng Mpéong nieong. Av kal o
JIoyKWHEVOG NEPAITNG €ival €va auoTnpwe MN-OUVEKTIKO
UAIKO, @aiveTal va €xel pia onuavTikn @aivopevn ouvoxn
KATw and XapnAEg kal HEoeg TAOEIC. To UAIKO amokTa SouIKA
OUVEKTIKOTNTA AOYyw TNG €mnedoOTNTAG TWV E€NAPWOV TWV
KOKKWV, N onoia gival ouvaprTnon Tng HEONG nieong. =€ uywn-
AEG TAOEIG, TO UAIKO KOVIOPTOMOIEITAl, XAVOvTag £TOl TN
doMIKN Tou avTtoxn. Baoiloyevol atnv apxikn npotacn Tou
Taylor kal TNV PETENEITA Tpononoinon Twv Bishop & Skinner
oTNV apxn TwV €evepywvV TAoswv kaTd Terzaghi, pia
napdueTpog Tou UAIKOU A XpNnoIMOMOIEiTal yid TIC TACEIG
METAEU TV KOKKWV. H mpoTeIivOuEVn KaTaoTaTikn eEicwaon, n
onoia agopd OTIG TACEIC METAEU TwV KOKKWV, MNAPAMEVEI
anAn otnv Xpnon Kalr Prnopsi va nepiypdysl TNV WNXavikn
OUHMEPIPOPA AOHEVOKKOKWY UAIKQOV, KEKOPETHEVWY UdATOC,
oc oTpayyIilOPEVEC KAl AoTPAYYIOTEC OOKIMEG TPIAEOVIKAG
OAigewc. H avdAuon npaypaTonolgital otnv BAcn TnG apxng
TWV EVEPYWV TACEWV KABWG KAl OTAV TPOMOMOINUEVN £K-
(pacn vyia TIG TACEIC WETAEU TwV KOKKwV. H npoTeivopevn
napaueTpog A ouvdéetal PHe To AOYO CUMMIECTOTNTAG, ONWG
auTog opileTal wg 0 AOYOCG TNG CUMMIECTOTNTAG TOU KOKKOU
WG NPOG TNV CUMPMNIECTOTATA TOU WECOU. TO MIKPO-HNXAVIKO
HOVTEAO anoTeAeiTal and aoBeveiG KOKKOUG, TWV OMoiwv
u959 ol enaPg sival eninedeg kar UNokeipeveg os nison Uda-
ToG, OxI Kat' avaykn ion pe Tnv nieon UdATOG TOU HAKPO-
nopwdoug.

(IoUAlog 2006. EmiBAénwv KadnynTtng I. BapdouAdkng kai
MEAN TNG TpIPEAOUG emiTponng ol KadnynTég M. MkaléTag kai
1. Aapahiac).

2ZYMBOAH =ZTH AIEPEYNHZH THZ ANOKPIZHZ OMA-
AAZ MAZZAAQN YNO KATAKOPY®H ®OPTIZH

ZnupidoUAa Mnapéka
TuApa MoAITIK®V MnNXavikov
MavenioTnuiou Ggooaliag
EpyaaTrpio YNoAoyIOTIKAC FEWTEXVIKAG MNXAVIKAG

KUplo avTikeipevo Tng d1aTpIBnC aneTEAE0s N anokpion ouda-
dag naccAaAwv Kal o NpoodiopIoHOG TWV CUVEMNEI®V TNG aA-
AnAenidpaong unod kaTakopuen ¢opTion. H anoTtiunon Tng
aAAnAenidpaong oTn QEpouca IKavoTnTa opadag Nnaccalwyv
anoTeAei To NpwWTO €peuvnTikd Nedio TNG dIATPIPAG HE anw-
TEPO OTOXO TN OUYKPION TWV AMOTEAECUATWY PE TA AVTIOTOI-
xa d1ebvwg npoTeivopévwy peBodoloyiwv. H guvoAikr and-
Kpion opadag naccalwv anoTeAei 101aiTepa nio oUvVOETO
AVTIKEIPHEVO, TO 0Moio oUTWG 1 AAAWG EMNEPIEXEI KAl TO MPO-
nyoupevo otadlo, Kal anoTeAei To deUTEPO Kal NAEov ouaia-
oTikO gpeuvnTiKO nedio. To evdiapepov eoTialeral 181aiTePA
otn duokapyia opadag NacodAwv, Mou OUVABWC anoTeAE
Kal Tov kabopioTikd napdyovra NPoCOHOoiwOoNG TNG anokpi-
ONG TWV NACCAAO-OEUEAIWOEWY HE ONUAVTIKEG ENINTWOEIG
0TO 0X€dIaopO TNG Npog Bepeliwon avwdoung. H anoTipnon
TWV ENINTOOEWV TNG AAANAENiIdpaong oToug ENIPNEPOUC NAC-
oaloug anoTeAei eniong 101aiTepa evdiapépov onpeio, kad’
OTI kaBopilel To axedlaouo TNG Bepeliwong kal npoadiopilel
Ta WETPA nou pnopoUv va enTUXOUV OHOIOHOPPOMNOoInNon TWV
avanTuooopuevwVY dpAgswyV OTOUG NACCAAOUG Kal TOV €vidio
KEPAANOOEOHO NMOU OUVIEEI TIG KEPAAEG TWV NACOAAwvV. Mé-
pav TWV avwTéPpw onueinv eEetalovTal kal diagopa Bépara
NMou anoTeAoUV €IBIKEG, ONUAVTIKEG €VTOUTOIG MEPINTWOEIG
avanTuing eIBIKOTEPWVY WNXAVIOHMWV TWV BEUEAIDOEWV ME
nacodAoug, 6nwe n BspueAinon opadag nacocalwv edpalope-
vwv og Bpaxwdeg undBabpo kal n avantugn apvnTiIK®V TPI-
Bov.

I31aiTepn npoondBeia kaTtaBAndnke oTov NPoadiopiCHO TOU
enau&nTikoU ouvTeAeoTn kabilnong R,, 0 onoiog opileTal wg
0 Adyog kaBifnong opdadag NacodAwv Kal JEROVWHEVOU, Yia
TO 010 pETO QopTio. O OUVTEAEOTAC AUTOG AMOJEIXTNKE OTI
dev anoTeAei povo ouvaptnon Tng dIATaENg Twv NAcodAwy,
ONwW¢ AAAWOTE ival Koiva anodekTo, aAAa sEapTdaral kal ano
To eningdo TnG kabifnong. O NPoadiopICHOG TOU AVWTEPW
ouvTeEAEOTN €ival 181aiTepa onuavTikog dedopévou OTI divel
Tn duvaTtdTnTa NPOBAEWNG AnokKpiong ouadacg We Ikavomnoin-
TIKA akpiBeia. MNa Tov npoodiopioud Tou ouvTeAeoTh R, €&e-
TAoTNKe n 10XUG npoTabsiocag ox€ong Kal oTn CUVEXEID Mpo-
TAONKe Tpononoinon TNG woTe va Bpel nedio sQappoyng yia
To OUVOAO OXEDOV TWV MPAKTIKWG epappolopévwy diaTage-
WV ONAdwWV NacoaAwy.

Ma TNV anoTignon Twv ENINTOOEWV TNG aAANAENiIdpacnc Twv
nacocaAwv e€eralovral, diatageig opdadag 2*3, 3*3 kal 5*5
JE OXETIKA anooTraon PETa&l Twv PeA®V TG opadag 2.0D,
3.0D, 4.0D kai 5.0D. To OXETIKO MNAKOC TWV NACCAA®WV Aau-
Baveral ico pe L/D=25 kai 50. To £dagog BepeAinong Bsw-
peiTal opoyeveg. EidikdTepa eEeTalovTal TECCEPIC NEPINTW-
0€IG apylAIkoU €3Agoug Kdl TPEIG NEPINTWOEIG AMH®OOOUG
€dagouc. MNa kabe nepinTwon npayuaTonolsiTal Kalr n avri-
oToIXn avaAuon HEUOVWHEVOU MACCAAOU HE OTOXO Tn OU-
yKpIon Twv anokpioswv. H enggepyacia TwvV anoTEAECUATWV
odnyei OTNV MIVAKOMOINoN TWV EMITPENOHUEVWV KAl OPIAK®V
@opTiwv ouadag kal aTov npocdIopIoNd ‘HEIWTIKWOV' CUVTE-
AEOTOV @Epoucag 1kavoTnTag Tng opadag. H nepaitépw
XPronN TwV anoTEAECUATWV EMNETPEWYE TNV TPOMonoinan Tng
npotabeioag and Tov Comodromos (2004) efiowong Tng
anokpiong opadag Pe XpAon Tou OuvTeAeaTn enal&nong
andkpiong HE TNV €l0aywyr Tou Opou TnG a&ovikng anoora-
ong €Tol WoTe To nedio epapuoyng va dieupuvBei kal o€ o-
padeg nacodAwv pe dIaTAEEIG nou €xouv afovikn anodoTaon
2.0D £w¢ kai 6.0D.

H véa oxéon nou opilel Tov enau&nTikd ouvTeleoTn kabdiln-
ong diverar ano Tig e§lowoelg 1 kal 2. ZUPpwva Pe TNV €§i-
oWwaon auTh 0 CUVTEAEOTAG R, €€apTdTal and Tov apiBuo Twv
YPAUM®V KAl 0TNA®V MIag opadag naccailwyv, TO GUVOAIKO
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apiBud TWV Nacoalwv, Tn OXETIKA anooTracn HeETA&l Twv
NacoaAwv-PeAwv TNG opadag kal Tnv kabinon Tou PeEPOVW®-
MEvou maoodAou. O ouvTeAeoThC BaputnTacg Tng kabilnong
TOU MEMOVWHEVOU NACcCAAOU WETABAAAETAl PN-YPAUMIKG HE
To eninedo Tng kabifnong. H petaBAnTr Nk avTinpoowneUel
TNV €nidpacn Tou ouvoAikoU apiBuol Twv NacodAwv Kdl n
d1aTaén Twv naccdAwv elodyeral otnv e€iowon WeE €niong
dU0 31aOPETIKOUG CUVTEAEDTEG BapUTNTAG.

R, = A[S,° (L23N,)° +5,5 *e*™ | In(L2s+ 21 (1)
S

n

N, =—
" n, +n,

(2)

onou R, : €nau&nTikoG ouvTeEAEDTNG Kabidnong
Shs : avolypévn kaBifnon Tou PHEPOVWHEVOU NAcaaAou
¢ npog TN didueTpo D
N : OUVOAIKOG aplBudc nacodAwv oTnv ouada
Ny, N : ApIBUOG YPAUU®V KAl OTNAWV PETA oTnv opada,
avTioToixa

MeTa Tov Npoodiopiopd Tou ouvTeAEDTn R, and Tnv e€icwon
1 kal BewpwvTag TNV Kabifnon Tou HEHNOVWHEVOU NacodAou
Smis YIO OUYKEKPIKEVO HECO QopTio Ny yvwaoTn, n e€icwon 3
divel Tnv kabilnon Tng opadag Twv NAcoAA®WV Sme. H idia
€Eiowon ouoXeTilel TNV Kavovikonoinuevn kabilnon Tou pe-
HOVWHEVOU NACOAAOU HE TNV avTioTolXn TNG opadag.

SmG = Ra SmLs

3
SnG = Ra Sns @

O npoodiopIoPOG TWV KATAAANAOTEPWV TIH®V TWV MNAPAME-
Tpwv A, B, C kal E emTuyxaveral JEOw €IBIKNG UNOPOUTIvVag
TOou npoypaupato¢ MS EXCEL oTo onoio &vowpaT®wenke
yAwooa npoypappatiopou Visual Basic. Kata Tn diadikaacia
auTn emAExBnkav ol TINEG Twv A, B, C kal E, £To1 waoTe Kal ol
76 NepINTWOEIC NOU avaAuBnkav va napoucialouv anodekTd
0plo opaipartog. Mpopavwg yia kabe unonepintTwon 6a uno-
pouos va Bpedei 0 KATAAANAOG OuVOUAONOC TWV Napapé-
TPWV £TOI WOTE TO OPAAPA va sival ansiposAdaxioro. Kari
TETOI0 OPwG dev Ba NTav 1I31aiTepa XPRaoIUo yiaTi ol TIHEG Au-
TEC dev Ba pnopoucav va xpnoigornoinBouv os AAAN nepi-
NTWON NEPAvV TNG CUYKEKPIPEVNG Opadac NacodAwv yia Thv
onoia €yivav ol unoAoyiopoi. MNa Tnv neparépw enainbeuon
TNG MPOTEIVOMEVNG OXEONG MpaypaTonoindnkav npooBEeTeG
emAUoeig og diaTdgelg 2*2 kal 4*4 kal yia katnyopia €54-
@oug C2 kal C3 ot oxeTikn anooTtacn 3.0D kal OXETIKO Wn-
KOG naccaAwv L/D=25. AapBdavovtag unown Ta AmnoTEAE-
opaTa kal Twv 80 MEPINTWOEWV MOU €EETACTNKAY, O BEATI-
OTEG TIMEG TV napapeTpwv A, B, C kal E npocdiopicBnkav
oe A=0.8, B=0.07, C=1.9, kal E=-0.08. =10 oxnua 1 na-
poucidlovtal ol anokpiceig d1d@opwv dIATAEEWV OpAdWV
naccdAwv nou e€etaoTnkav otnv napoloa avdaAuon, ol o-
noieg d1eEAxOnoav and To npdypaupa FLAC® (ouvexeic
YPAMMEG) Kal ol avTioTOIXEC TNG NPOBAEWNC TNG NPOTEIVOUE-
vnG €Eiowong (JIOKEKOUHEVEG YPAHUEG) ME €QAPHOYR TWV
OUYKEKPIPEVWV TIH®V YIa TIC napapeTpoug A, B, C kal E.

H akpiBela Twv npoBAenduevwy KaunuAwv gival apkeTd Ika-
VOMoINTIKN YIA TIG AVAYKEG TOU OXeSIAOHOU TWV MEPICOOTE-
pwV avwdouwv. To HEYIOTO OPAAUA MOU UMNOAOYIOTNKE Yia
TIG NEPINTWOEIG TWV APYIAIKQV €dapwv dev Eenepva 1o 11%,
EVD TO MECO OQAAPA OAWV TWV MNEPINTOWOEWV IooUTal WE
7.5%. To o@daApa yiveral HikpOTeEPO OO0 HEIWVETAI TO €Mine-
00 kabifnong, evw yia kabilnosic pueExpl 5% nou pMopei va
Bewpnbei wg TO pEYIOTO €ninedo €nITPENOUEVNG KkaBilnong
KaTa Tn AsiToupyia €vog £pyou, N akpipeia TG NpoBAswng
ME XPron TNG NPOTEIVOUEVNG €§i0wong pnopei va BewpnBei
131aiTEPA 1IKAVOMOINTIKN.

ria TIC NEPINTWOEIC XAAAPWV Kal PEONG MUKVOTNTAG AMPW-
dwv €dapwV n epappoyn Tng e€icwaong odnyei os Ikavonoin-

TIkG anoteAéopara Pe eAaPpad dUOPEVECSTEPO MOCOCTO AKpi-
Belag oc oxéon WE TIG apyiloug. Ag onuelwBei OTI n Xpnon
KOIVAG £€iowaong npdBAswng napoucialel 101aiTepo evdiage-
pov dedouévou OTI divel Tn duvaToTNTA EQAPHOYNG OE NMOAU-
OTPWHATIKA €3aPn. ZNUEI®VETAl akoun OTI n KATAaoKeun
NacoaAwv o€ NOAU NUKvVA agumdn €3aen dev Bpiokel auyvo
nedio spappoyng dsdopévou OTI N dIATUNTIKA avtoxn Tng
Katnyopiag auTtng sivail 1Idiaitepa uwnAn, ol NapdueTpol ou-
HNIEOTOTNTAG €niong €ival 101aiTepa UWNAEG PE ANOTEAECHA
va diveral n duvatotnTa BepeAiwong Pe eNPavelakeg Bepe-
MWOoEeIG. Ze kKABE NEPINTWON N EPAPHOYH TNG NPOTEIVOUEVNG
€€iowong yia TNV nepinTwaon nNoAU NUKVOV aupwdwv £da-
(v 0dnyei O Mo CUVTNPENTIKN NPOBAEWn anod Tnv npaypa-
TIK CUMNEPIPOPA opaAdag naccdAwv kal uno Tnv &vvola
auTr) 6a pnopoucs, n NPOBAEWn AUTR, va anoTeAEdel €va
IKavonoInTikd KATw OpI0, O NEPINTWON EANEIWNG aKpIBETE-
pNG NpOBAEYnNG.

H napandvw pedodoloyia dev Bpiokel nedio epapuoyng o€
neEPINTWOEIG onAdwV MNacodAwv ol onoieg edpalovral o€
Bpaxwdn oxnuaTiopgo. AAMwOTeE anoTeAei  koivr d1gbvwg
napadoxn OTI n £dpacn naccaAwv ot Bpaxo anoTeAesi 101G-
Couoa nepinTwon, n onoia dev unakoUel OTIG OXECEIG ANO-
KpIONG Nou avTioTolXxouv ot £dagiko péoo. Eival akoun Koi-
va d1eBvwg anodekTo OTI ol OPAdEG NacoAAwV We €dpaaon o€
Bpaxo snnpesalovTal aiobnTa AlyoTEPO ano To PalvVOUEVO TNG
aAAnAenidpaong opadag. H Bewpnon evog kaTw opiou, 6Mou
ol nacoahol £dpalovTal O NPAKTIKA ACUMMIECTO Bpaxo Kal
TO UNEPKeiMeEVO €3aQog €ival PeydAng oupniecTdTNTAG KAl
MIKPNC dIaTUNTIKAG avToXnG, odnyei Npopavwe o PNJEVIKEG
NEAkTIKA €NINTWOEIG TOGO OTN (PEPOUCA IKAvOTNTa opadag
000 Kal oTnVv anokpion. AvTiBera oTnv nepintwon 181aitepa
HaAakoU Bpdaxou kal UnepKeievou €3apoug Pe Peyain dia-
TUNTIKA avToxn Kair noAU pikpR cupnieoTdTNTa, 0dnyei Ot
EMNNTWOEIC Nou dev pnopoUv va ayvonBoulv, €dika oTnv
nePINTWon nNaccaAwv peydAou pAkoug. MNa Tnv kaAUTeEpn
dlepelivnon Tou B£€UATOC Kal TNV NOCOTIKA Kal NoIoTIKR ano-
Tiunon TV ENINTWOEWV, NpaydaTonoloUvTal OXETIKEG ava-
AUCEIC Ot aVTINPOOWNEUTIKEG MEPINTWOEIC UMNEPKEINEVOU
£dagouc ‘evdidueonc’ KaTaoTaonc.

Id1aiTepn onuacia orn diatpifr) 308nKe oc €va AAAo evdia-
PEpov BEPa TwV BEPENIOOEWY E NACCAAOUG: TO BEua Twv
apvnTIKQV TPIBWV. H Xprnon €UnEIpIKOV OXECEWV and CUp-
BaTIKEG MPOCEYYIOEIG YIQ TOV UMOAOYIOUO TWV ENINPOCBETWV
POoPTiWV O0TOUG NAcaaAoug NpoUnoBETel NARPN KivnTonoinan
apvnTikQV TPIB®V NAvw and To oudeTepo onueio (onueio
oupBIBaocTol WPETAKIVACEWV MNACOAAOU Kal MePIBAAAOVTOC
€dagoucg). H npoogyyion autrn odnyei o€ UNEPBOAIKEG TIHEG
@opTiwv, dedopevou OTI yia TV NAAPN KivnTomoinon Twv
apvnTIKQV TPIBWV anaiTeital ev yEvel n ekONAWON PEYAAWV
kaBilnoswv oto nepiBaAiov €dagoc. AvTioToixa, dev anai-
TeiTal kat’' avaykn avantu&n peydAwv kabilAoswv yia Tnv
ekdOAAwon di1oAioBnong katd WAKoG TG dienmipaveiag £0da-
(ouG-nacodAou. H akpiBng anoTiunon TwV avwTEPw anaiTei
TNV €niAuon Tou npoBARuaTog ato nAaioio aAAnAenidpaong
£dapouc-naccalou KaTta Tnv onoia 6a Aappavovral unown
n ouvageia kai n duokapyia katd PRKog TG dIEMNIPAvEIAg, N
dlaTuNTIKA avtoxn kalr n duokapwia Tou £3Aagoug Kabwmg
eniong kai n 81dTagn Twv nacodAwv Tng opadag. MNa Tnv
KaAUTepN KaTavonon TWV PNXavioPwV €kdNAWONG Kal ava-
NTUENG TOU (PAIVOUEVOU KAl TNV MOIOTIKN Kdl MOCOTIKN ano-
Tiunon TG dpAonG Ot MEUOVWHEVO MACCAAO Kal OMAdEG
naccaAwv npaypartonoinénkav TpIdIAOTATEG APIBUNTIKEG
avaAuoeic. Ano Ta anoTeAEoPaTa NPokKUNTOUV oap®s HIKPO-
TEPEG EMINTWOEIG ANO AUTEG MOU avTioToiXoUv oTo avw Oplo
Kal mou noAU ocuxva s@appolovTal. MpokunTel €niong To
OUMNEPAOHA HEIWONG TWV ENINTOOEWV HE EPAPHOYN KATAA-
ANANg akoAouBiag kaTaokeung, oto Baduo mou ToUTO E€ival
KATAOKEUAOTIKA duvaTov, TWV EMNIPNEPOUG QACEWV EVOG Ep-
you.

Mapd Tnv eKTeTapévn €peuva nou JIENXOn apkeTa eival
akdua Ta nedia ora onoia 6a pnopoUOes va yivel €NEKTAON
TNG epyaociag autnc. '‘Eva anod ta enopeva BrAuarta digpelvn-
ong anoTeAei n enippor) ToUu KEPAAOSEOHOU TOCO OTN
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Q€pouca 1KavoTnTa TNG opadag Twv naccaiwv, 60o Kal
OTNV KATAvour ToU (opPTioUu OToUG eni PEPOUG NAcodAouc.
MNépav oploPEVWV €I0IKOV EPYWV 01 EMNIPHEPOUG NMACTAAOl O-
Hadag ouvdéovTal PE eviaio KEPAAODEOHO, O OMOIOG HETAPE-
pEl Ta PopTia TG avwdounG OTOUC EMIPEPOUC NAGAAAOUC Kal
oTo €3agog £€dpaong. =TNV NEPINTWON NoU yia AOyoug anAo-
noinong o ke@aAodeouog BewpnBei akauntog eEacpahileral
KIVNUATIKA n €&icwaon Twv kKabiZoewv OAWV TWV NAGCAAWYV,

2,5
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Sxnua 1. SUykpion TnG anokpiong d1a@opwyv TUNWV opadacg
nacodAwv BAacel Twv anoTeAeoudTwv nou divel n TpiIdidoTa-
TN PN-YPAUMIKA avaluon kal n epapyoyn Tng npotabeioag
oxeong (a) kartnyopia €dagoug C1, d=2D kai L/D=25 (B)
katnyopia €dagouc C4, d=4D kai L/D=50 (y) kaTtnyopia
eddpoug S1, d=2.0D kai L/D=25 (d) katnyopia €dapoug
S1, d=3.0D kai L/D=50

EV® Ta QOPTid KATAVEUOVTAl JOVO OTOUG MACOAAOUG. STV
nepIiNTWoN €vToUTOIG NMOU N SUOKAUWia TOU KEPAAODEGHOU
dev eival 101aiTeEpa PEYAAN N KATAVOUR TWV QOPTIWV KAabmg
Kal n ouvelopopda TOU UMOKEIPeVOU €5APouG EapTaTal Ka-
B0opIOTIKA anod Tn OXETIKA NPo¢ To £3apOog Kal ToUug nNacaod-
Aoug TIpA TNG duokapwiag Tou kepalodeapou. H digpelivnon
Tou nediou autoU pMopsi va anoTeAETEl CUVEXEID TNG na-
pouoag Kai va GUVEICPEPEI ONHAVTIKA OTO OXESIAOHO £pYwWV
nou XapakTnpilovTal KaTAOKEUAOTIKA anod Ta avwTépw Xa-
PAKTNPIOTIKA (Unopel wg napddeiypa va avagepbei n nepi-
nTwon ouvduacpolU YEVIKAG KOITOOTPWONG KAl Naccaiwy,
raft foundations).

Ta napandvw anoTeAéopata OAwvV Twv €ni HEpoUG enmAUCE-
WV Xpnoigonoinénkav yia Tn ouyypa@r avrioToixwv dap-
Opwv katd Tn SIdpKeia eKkNOVNONG TNG dIATpIBNAG KAl Nnapou-
o1alovTal OTIG KaTWTEPW dNUOCIEUTEIC:

Comodromos, E.M. and Bareka, S.V. (2005) Evaluation of
Negative Skin Friction Effects in Pile Foundations using
3D Nonlinear Analysis, Computers and Geotechnics,
vol. 32, No. 3:210-221

Comodromos, E.M. and Bareka, S.V. (2005) Response Pre-
diction for Axially Loaded Pile Groups in Clays using 3D
Nonlinear Analysis. 16th Int. Conference on Soil Me-
chanics and Geotechnical Engineering, Ozaka, Japan,
2095-2098.

Comodromos E. and Bareka S. (2005) 'Response Predic-
tion for Axially Loaded Fixed Head Pile Groups’, Journal
of the Mechanical Behavior of Materials, Vol. 16, No 1-2,
pp 27-34.

Kwpodpoduog, A., Mnapska, 2. (2006). AvanTtuén apvntikwv
TpIBWV 0t ouaddeg¢ nacodAwv: AMoTiunon EemnTWOEWYV
OTOUC EMIUEPOUC nacodAouc. 5° lMaveAAnvio Suvedpio
Fewtexvikng kai NewnepiBaiovriknG Mnxavikng, Toy. 3,
223-230.

Mnapéka, 2., Kopodpoduog, A. kal Aaloudn M. (2006). Aie-
PEUVNON TNG OUMMEPIPOPAC ouada nacodAwv edpaloye-
vwv oc Bpaxwdec unoBabpo. 50 lMaveAinvio Zuvedpio
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FewTexviknG kai ewnepiBaliovTikne Mnyxavikng, Tou. 3,
261-268.

Comodromos, E.M. and Bareka, S.V. (2006). On the re-
sponse Prediction of axially Loaded Fixed Head Pile
Groups in Clayey Soils (submitted for publication in Geo-
technique)

(MapTiog 2007. EmBAénwv Kadnyntng Ain. Kwpodpopocg)

AYNAMIKH ANAAYZH ZYZEYITMENQN ZYZTHMATQN
EAADOYZ - MNAZZANOGEMEAIQZHZ - ANQAOMHZ

EppavounA PoBiéng
ApioToTéAelo MavenioTnpio ©@sooaAovikng
TufRpa MoAImkav Mnxavikov
EpyaoTrpio EdapounxXavikng, OepeAIOoswy Kal FEWTEXVIKNAG
ZeIopIkAG MNXavikng

H xprion nacocdAwv anoteAei pia and Tig NAEov JOKIUEG AU-
O£IG yia TNV BOgueAiwon KATAOKEUWV Kal TEXVIKOV £pYwV,
101aiTepa OTaAv TO €dAPOG XApaKTNpileTal and PAAAKeg eni-
(PAVEIAKEC OTPWOEIC HEIWHPEVNG avToxng. Kpiveral katd ou-
VEMEIQ ONUAVTIKN N YVOON TWV KPICIHWV NAPAUETPWV KAl
TWV INXAVICPWV andkpiong nou Ba NpEMEl va CUVEKTIHMOVTAI
oTa nAaiola evdg aopalolg oxediaopou. Mpog TNV KaTeu-
Buvon auTn kal pe dedopévn TNV €vtovn oUleUEn TOU CUYKE-
KPIMEVOU TUMou Bepeliwong He To nepIBailov €dagog, o
OUVUNOAOYIOHOG TNG aAAnAenidpaong €3apoug-BepueAinong-
avwdopng KATd TNV EKTIUNON TNG OEIOPIKAG OUMMEPIPOPAG
TWV KATAOKEUWV aMOTEAEI OE OPIOPEVEG MEPINTWOEIC £vav
anapaitnTo €Aeyxo nNpiv Tov TeEAIKO OXeDIAOHO, ONWG AAAW-
oTe €nIBAAAETAl 1} TOUAGXIOTOV avayvwpileral and Tnv nAsl-
ovOTNTA TWV AVTICEIOUIKOV KAVOVIOU®V.

©£ToVTaG WG Baciko nedio €psuvag Tov PHEPOVWHEVO NACOA-
Ao, n napoloa diaTpIBr apopd Os PIa EPNEPIOTATWHEVN dle-
pelivnon TnG SUVAMIKNG anokpiong Tou ouleuyHEVOU CUOTH-
gaTtog £dagoucg-nacoaloBepelinong-avwdopng. O1  Kuplol
oTOX0! TNG d1aTPIBNG TEBNKAv OXETIKA pe: (i) Tov avaoTpoPo
UNOAOYIGHO BPOXwWV p-y ME BAON TIC AVANTUGGOUEVEG POMEG
nacodAou Kal ev CUVEXEIQ TNV XPNOIPOMoIinan Toug yia TV
ekTignon TNG duvapikng aAAnAsnidpaong £dapoug-nacoalou
oTa nAaiola Tng Bewpiag Winkler (ii) Tnv napapeTpikr avd-
Aucn Tou GuaTAPATOG evronidovrag aTnV €nipporn TNG aAAn-
Aenidpaong orta Juvapika XapakTnpeIoTIKa TnG avwdoung,
oTtnv diagoponoinon TNG Kivnong Tou nacodAou OE OxXEon HE
TNV €3aQikn Kivnon oTo eAeUBepo nedio, oTov Babud oTov
onoio n ouxvoTNTa TNG POPTIONG KAl N OXEON TNG ME TIG Be-
HEMIWDEIG 1D100UXVOTNTEG TWV EMIPHEPOUG OCUVIOTWOWV TOU
ouCTANATOG JIAUOPPWVEI TRV KAUMTIKA €MINOVNON TOU Nac-
oalou, katadeikvUovTag TNV GUMBOAR TnG adpaveiakng kal
KIvnuaTikng aAAnAenidpaong, Kabmc kal oTnV €MIpporn Twv
ouUVOPIaKWV OUVONKWV TNG avwdopng oTtnv andkpion Tou
ouotnuartog (iii) Tnv €€aywyn pIag evaAAakTIKAG MPOCEyYI-
ong npoadiopiopol Twv oTabepwv duokapwiag kalr anooBe-
ONG TWV KATAVEUNMHEVWV €AATNPiwV Kal dnooBeCThpwY TOU
nacocdAou, wG PEAOG TOU OUVOAIKOU OUCTHANATOG, ME GUEDN
duvartoTnTa Xpnong o€ anAonoinuéva NpocouoI®uUaTa TUnou
Winkler nou ouxva uioBstolvTal atnv npagn.

I31aiTepn €u@acn d06nKe aTov €Acyxo Twv d1adikaciwv ava-
Aucong nou avanTuxdnkav kal Tnv aduovounon Tou Kwdika
NENEPACHEVWV COTOIXEIWV MOU XpNnoihonolnénke, aglonoiw-
VTAG KUPiwG dIaBECIPNEG AVAAUTIKEG OXEOEIG KAl KAAA TEKUN-
pIWUEVA nelpapaTikG dedopéva. Ma Tnv neplypa®r Tou ou-
Ceuypévou OuCThHATOG UIoBeTABNKAV, OTA nAdiola Tng na-
papeTpIkAG diepelivnong, adldoTaTeC NAPAUETPOI MEOW TWV
onoiwv anoTIUNBNKE n €MIPPOr TNG OXETIKNG duokapwiag
£dAPOUC-KATAOKEUNG KaBW¢ Kal TnG AuynpdtnTag Tou nac-

oGAouU Ot OUVOUAOHO HE TNV OXETIKA Tou Jduokapyia wg
npog To nepIBairlov £dagoc.

St éva npwTo oTadio diIanioT®WONKe n 0pBOTNTA TNG XPNONG
TOV BPOXWV p-y W HETPO TNG dUVAMPIKAG aAAnAsnidpaong
€dAQOoUC-Nacoalou, NApEXOVTAag WAAioTa anoTeAéouaTa
oupBaTa pe To €niNedo £vTAONG TNG OSIOWIKAG JIEyEPONG Kal
UNEPTEPWVTAG OAPWG EVAVTI UPICTAPEVWV AVAAUTIKQV HO-
VTEAWV p-y MoU ouxva epapuolovral otnv npdén. Ano Tnv
NapapeTpikf availuon Tou culeUYPEVOU GUOTAHATOG anodei-
XTNKE apxIKA n onUavTikr peimon Tng evepyou (SSI) 1d100u-
XvOTNTAg TOU OUOTAMATOG AOYW aAAnAenidpacng, Kupiwg
O0Tav auto xapaktnpiferal and uwnAd enineda OYETIKAG OU-
oKapyiag €3apouG-KaTAaoKeUNG Kal eUKAPnTo nacaaho. Ma-
pAAANAa TekunpliwBnKe n Kpioiun oupBoArl Tou Opou TNG
ouleuypeévng NaAIvAIKNG-AIKVIOTIKAG (Kuw) duokapwiag Tou
nacodAou oTa OuVapIika XapakTnploTIKa TOU CUOTHANATOG,
MEIOMVOVTAG TNV £vePYO 1dIocuxvoTnTa £€aitiag Tng al&nong
NG €8aQIKNG €vdooINOTNTAG Nou enipepel. IdiaiTepa onpa-
VTIKOG O€ €Minedo CUPNEPACUATWV MPOEKUWE Kal O €VTOMI-
OHOG Twv Bacikwv I18100UXVOTATWV Mou ennpedlouv Tnv
anokpion ToUu NacodAou w¢ PEAOG Tou culeuyuEVOU OUOTH-
HaTog. EkTOog and Tnv evepyd 18100UxvOTNTA TOU OUCTNHA-
TOG, N onoia XPNoIJOMOIEiTal WEXPI CNUEPA YIa TNV HEAETN
TNG aAAnAenidpaong, n avdAuon kaTedelge kal Tnv Unapgn
MIag GAANG ouxvoTnTag otnv onoia anoddOnke o 0pog evep-
YOG weudo-10100UxvOTNTA TOU OUCTAHATOG Kal n onoia opi-
OTNKE WC N OouXvOTNTA OTNV onoia PeYIoTOMOIEITal 0 AOYyOoG
TNG andkpiong OTnV KOPU®PR TNG avwdopng npog Tnv ano-
Kplon OTNV KEPAAR ToUu nNacodAou. H ouox£TIon TNG GUXVO-
TIKAG €5apTNONG TNG Kivnong TOU NACOAAOU HE TIG CUYKEKPI-
MEVEG 10100UXVOTNTEC OBNYNOE OTO CUMMNEPACHA OTI OTNV
oupBaTika opilduevn evepyo 18100UXVOTNTA TOU CUCTANATOC
n anodokpion TOU NAcodAou ep@avilel TNV PEYIOTN evioxuon
EVQ OTNV €vePYO Weud0-13100UXVOTNTA TOU CUCTHAMATOG N
Kivnon Tou nacocdAou eAAxIOTOMNOIEITAl OE OXECN ME TO €AEU-
Bepo nedio. To yeyovog auTd NPOEKUWE oUOTNMNATIKA yia Ta
eEetaldpeva ouleuypeva ocuoThpara pe dUOKAPNTn nacoa-
AoBepeliwon kalr augnuéva enineda OxeTIKAG duokapwiag
£dAPOUC-KATAOKEUNG. € €ninedo KAPNTIKAG €MINOVAONG TOU
nacodAou, n HEAETN TwWV AVANTUCCOWEVWY POMNWV 0drnynoe
OTO YEVIKOTEPO CUWNEPACHA OTI N EMIMEPOUG GUMBOANR TNG
adpaveliakng Kal  KivnuaTikng aAAnAenidpaong e&aprtaTai
Kata kUpio Adyo and Tnv oxeéon PeTa&l Tng ouxvoTnTac Tng
JIEyEPONG Kal TwV IDI0CUXVOTATWY OTIG onoieg evTonileTal n
anokpion, aveEaptnta and Tov BaBud oTov onoio N aAAnAe-
nidpaon ennpealel TeAikd Ta dUVAMIKA XApaAKTNPIOTIKG Tou
OUOTAMATOG. SUYKEKPIYEVA, OTNV MNEPINTWON KATa Thv onoia
To olUoTnua ouvTtovileTal, n adpaveiakr aAAnAenidpaon e-
nnpealsl NEPICOOTEPO TIG AVANTUOOOWEVEC POMEC TOU MaAc-
OAAOU KOVTA OTNV KEPAAN TOU €v® OTAv N ouxvoTnTa Tng
OIEYEPONG EVEPYOMOIEI aVWTEPEG 1DI0UOPPEG TOU £3APOUC
aAAd n avwdour anokpiveTal g did ouxvoTnTa Pakpida ano
auThVv Tng dIgyepong TOTE N ENIPPON TNG KIVNKATIKAG AAAN-
Aenidpaong npokUNTEl EvTovOTEPN 0dNYWVTAG OTNV avanTu-
&N oNMAvTIKOV ponwv Kdl 0€ PEyaAuTepa BABN katd pRkog
Tou nacodAou. H xpron de TNG KApnTIKAG napapdp@waong
TOU NAcodAou WG PETPO TNG KAPATIKNG TOU €NINOVNONG 0dr-
ynoe oTo NpOCHETO cuNNEPAcpa OTI N Yeiwan TNG SiapéTpou
Tou nacodAou dev odnyei NAVTOTE 0 €AAPPUVON TNG Ka-
MATIKAG TOU €minovnong, KatadeikvuovTag OTI HIKPOTEPNG
dlapETpou ndooalol evOEXETAl va eninmovouvTal KAPMTIKA
NEPIGAOTEPO anod OTI HEYAAUTEPNG JIAUETPOU. SXETIKA ME TNV
ENIPPON TWV GUVOPIAKWV OUVONKWV OTNV KOPU®PH TNG avw-
OOoMNG, NPOEKUWE OTI N BECUEUCN TNG duvVATOTNTAC OTPOPNG,
yia idia 15100UxXvOTNTA NAKTWHEVNG KATAOKEUNG, MEIWVEI TA
@aivopeva aAAnAenidpaong Xwpic Opwe va diapoponolsi Tov
TPOMO HE TOV OMOIO 01 EMIPEPOUG IBIOTNTEG TOU OUCTNHATOG
(oxeTikf duokapwia £dAPOUG-KATAOKEUNG, €ninedo duokay-
wiag kar AuynpdtnTa naccdAou) cupPfaillouv otnv diapop-
PWOoN TWV dUVAUIKWV TOU XAPaKTNPIOTIKWV Kal €V YEVEI TNG
anokpiong Tou. Kartd T1o TeAikd oTadio Tng d1aTpipng, o6nou
TA ANOTEAECUATA TWV NAPAPETPIKWV aVAAUCEWV O €Minedo
pPOM®V TOU NACCAAOU XPNOIJOMNOoINOnNKav yid ToV UnoAoyioHO
TWV KATAVEUNMEVWV €AATNPiWV KAl anooBecThpwv, MNPOE-
KUWe 0TI avaAoya Pe To €ninedo duokapwiag Tou nNacoaiou
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diagopwvetal pia {wvn TIHWV, TOOO YIa TOV OUVTEAECTN
duokapyiag ky 000 Kal yid TOV GUVTEAECTH anOCoBECNG aKTI-
VOBOAIAG Cy,rad, EVTOG TNG OMOIAG Ta anoTeAéopaTta diagopo-
nolouvTalr AOyw Tng TAAAVTwoNG TnG avwdoung, npokUnTo-
VTagG Yevikd HEIWPEVA O OXEON ME TIG NPoBAEwelg diabEai-
MWV avaAuTIkK®V oxéoewv. H 0An diadikacia kaTteAnge og pia
€VAAAQKTIKI MPOCEYYION UMOAOYIOHOU TWV CUVTEAESTWV Ky
KAl Cxrad., N TIHN TV onoiwv diagoponolcital NAéov avaioya
HE To €ninedo OXeTIKNG duokapuwiag eddPOUG-KATACKEUNG Kal
TIC 1310TNTEC TOU NacgodAou, Pe apeon duvaTdTNTa €Qapuo-
YNNG o€ avaAuoeig Tunou Winkler Tou ouvoAikoU ouoThpATOg
£dAPOoUC-NacoaAou-avwdounc.

(21 AekepBpiou 2007. EmBAEnwy Kabnyntng K. MTIAGkng)

TA NEA THZ EEEEI'M - Ap. 12 - ®DEBPOYAPIOZ 2008



EKOEZEIZ
EKMPOZQIQN
EEEE'M

18° Zuvédpio NEwV MFEMTEXVIKOV MNXavik®v
Ancona, Italy, 17 - 20 June 2007

Me Tnv napouca €kBeon 0ag NAapaBeTw TIGC EVTUNWOEIG HOU
Kal TIC EPMEIPIEC MOU AMOKOWIoa and TAV GUUHETOXA HOU WG
eknpdownog Tng EEEEMM oto 18° Zuvedpio Néwv MewTexVi-
KOV Mnxavikov nou €Aafe xwpa ornv Avkova Ttng ItaAiag
KAaTa To Xpoviko diacTnua 17-20 Iouviou, 2007.

H a@i&n pou oTov TOno dieEaywyng Tou cuvedpiou npaypa-
Tonoindnke Tnv Kupiakf 16 Iouviou onoTe Kal oAOKARpwoa
Tnv d1adikacia CUMKPETOXNAG LOU OTO CUVEDPIO WE TNV napa-
AGBn TWV MAPAKTIKOV Kdl TOU UMNOAOINOU GuVEDPIAKOU UAI-
koU.

Kata Tnv np®Tn NUEPA TWV £PYAci®V Tou cuvedpiou napa-
koAoUBnoa TIG NPOYpAPMPATIOPEVEG MNMAPOUCIACEIG —HETASU
TWV onoiwv Kal TRV noAU KaAn napouciacn TN KaAng ouva-
OEA@OU AyyeAikng Apandkou- kabwg kal TIG OIAAEEEIG TwV
kabnynTtwv M. Jamiolkowski kal W. Van Impe.

Kata tnv deUTepn nuépa napakoAolBnoa TIG nMpoypapudari-
OHEVEG NAPOUCIACEIG TWV UNOAOINWY CUVEDPWY, TIG OIAAEEEIG
TwV kadnyntwv P.S. Pinto kal R. Frank , ev® To andysuua
npayparonoinoa kai Tnv JIKr HOU napouaciaon.

3T0 NePIBWPIO TWV €PYACIOV TOU CUVEDPIOU yvmpioa Toug
NEPICOOTEPOUG TWV OUVESPWV, ME TOUG OMoioug €ixa Tnv
gukaipia va oulnTnow yia 8£uaTta nou agopoUlv OTO AVTIKEI-
MeVo TNG MewTexVIKAG Mnxavikng, aAAa kai va £€pbw og ena-
®n HE TIG aVvTIANWEIG MoU enikpaToUv o€ dAAa eupwnaikd
KpaTtn yia Tn 6£€on Tou Néou MewTeXviKOU MnxavikoU TOGO
oToV 131WTIKO 000 Kal OToV akadnuaikd Xwpo.

O1 epnelpieg nou TeAIKA anokopioa B6a pou gavouv 1diaitepa
XPNOIMEG OTNV CUVEXEIA TNG EMICTNMOVIKAG Hou d1adpoung
Kal yia To Aoyo auto 6a nbeha va euxapiotnow Tnv EEEEMM
nou Pou €dwOE TNV €UKAIPIa VA CUPHPETACXW OE auTd TO OU-
vEdpIo.

Me Tiun

Apouddakng AAEEaVSpoG

ANAZKOIMHzH
FEFTONOTQN
FEQTEXNIKOY
ENAIAGEPONTO2

AIAAEZH Dr. MALCOLM DUNSTAN

H OIGA€EN €ixe TiTAO «The State-of-the-art of RCC dams»
Kal napouciaoTnkav ol TeAeuTaieg e€eAifeig oTnv TEXVOAOYia
(PPAyHATwV KUAIVOpOUHEVOU OKUPOJEPATOG Kal napadeiypa-
TA KATAOKEUNG ano HPeyaAo aplOud @paypaTwv O Nayko-
opIo €ningdo.

O Dr Malcolm Dunstan €ival dieBvoug @nung €idikdg o€ Be-
paTa YEAETNG KAl KATAOKEUNG ppaypaTwyv and KulivopoUue-
vo okupOdepa. YnhpE&e oUuBouAog TNG AEH oTn peAETN Kai
KATAoKeun Tou @payuaTtog MAatavopBpuong otov noTaupd
NéoTo, padi pe Tnv kadnyntpia Iwavva Manayidvvn Tng Mo-
AUTEXVIKNG =XO0ANG Tou AMO, €18IKAG OTNV INTAKEVN TEPPQ.

O Dr Dunstan aoyoAsital pe Ta KuAivdpoUueva okupodEpaTa
Ta TeAeuTaia 35 xpodvia kal €XEl CUMHETAOXEI OTN PEAETN Kal
KATAoKeUM NEPIOOOTEPWY and 120 @payudtTwyv

H O1aA€En €366n oto EMM Tnv Mépntn 14 ®dePBpouapiou
2008 kai diopyavwbnke oTa nAdiola TwV NPONTUXIAKWY Kal
METANTUXIOK®V Padnudtwy yia ¢payuata nou didackouv ol
NeékTOpeG Tou Topéa YdaTikwv Mopwv & MepiBaliovTog TnG
SX0AAG MoAImikwv Mnxavik®v EMMN Ap. N. Moutaeng kai Ap.
I. ZTe@avakog. Tnv napakoAolBnoav Pe HEYAAO eviIApEPOV
nepioaoTepol ano 130 npookekAnuévol. Msta Tn dIGAEEN o
Dr. Dunstan anavrtnos og EpWTNOEIG.
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NMPOZEXEIZ>
FEQTEXNIKEz
EKAHAQZEIZ

Ma TiIg NaAa1dTEPEG KATAXWPNOEIG NEPIGOOTEPEG NANPOPOPIES
Mnopouv va avalntnbouv oTa nponyoUueva TeUXn TOU «ne-
p10dIkoU» Kal OTIC NapaTIBEPEVEC I0TOTENIDEG.

AIAAE=H EZ ANABOAHZ
NMPOZKAHZH

H EkTeAeaTikny EmiTponn Tng EAANVIKAG EnioTnuovikng Etal-
peiag Edapopnyavikng kal FemTeXVIKAG Mnxavikng €xel Tnv
TIUA va oag npookaAéoel atnv 5" ABnvaikn AIGAEEn MewTe-
XVIKAG Mnxavikng nou 6a dobei and Tov OpdTIHo Kabnynth
Tou EOvikoU MetooBiou MoAuTtexveiou Avdpéa Avayvom-
oTonoulo e Béua «KaBinosig Enpavelak®v Oegpe-
AMwoswv» Tnv AsuTtépa 17 Maptiou 2008, wpa 18:00 otnv
AiBouoa EkdnAwoewv Tou KTipiou Aloiknong EMIM, MoAuTe-
XVelounoAn Zwypdapou.

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

Techniques d’ amélioration et de renforcement
des sols
4 et 11 mars 2008, Bruxelles, Belgique

Le théme des techniques d’amélioration et de renforcement
des sols sera abordé en deux sessions. Dans une premiére
session seront abordées les techniques pour lesquelles une
amélioration du massif de sol en tant que tel est envisagée
(en général sans ajout de matériaux étrangers). Les tech-
niques de consolidation, des drains verticaux, de densifica-
tion en profondeur, mais aussi des colonnes ballastées dans
les sols non cohésifs seront traitées. La deuxiéme session
abordera les techniques de renforcement des sols pour les
quels des matériaux étrangers sont ajoutés dans le sous-
sol. Il s’agit de techniques d’injection, de jet grouting (entre
autres compensation grouting), deep mixing, des inclusions
rigides (rigid inclusions) et des colonnes ballastées (dans
les sols cohésifs).Durant ces deux sessions, aussi bien les
aspects relatifs a I’ exécution, au contréle de qualité, aux
informations récentes concernant la normalisation euro-
péenne ainsi qu’au dimensionnement seront abordés.

Le théme des techniques d’amélioration et de renforcement
des sols sera traité en deux sessions. La premiére session
traitera des techniques de consolidation et de densification.
Durant la deuxieme session, les techniques d’injection, de
grouting, et de deep mixing seront approfondies. Les deux

sessions sont données aussi bien en néerlandais qu’en
frangais.

Session 1 (Techniques de consolidation et de densification)

Date et heure : 4 mars 2008 de 18 a 21 h (session néer-
landophone), 11 mars 2008 de 18 a 21 h (session franco-
phone)

Session 2 (Techniques d’injection, de grouting et de ma-
laxage)

Date et heure : 15 avril 2008de 18 a 21 h (session néer-
landophone), 22 avril 2008 de 18 a 21 h (session franco-
phone)

Secrétariat GBMS

c/o Centre Scientifique et Technique de la Construction
A |" att. de Carine Godard

Lozenberg7

B-1932 Sint-Stevens-Woluwe, Belgique

Tél: +32 2 655 77 11 - Fax: +32 2 653 07 29

E-mail: carine.godard@bbri.bePriére

O3 D

GeoCongress 08 - The Challenge of Sustainability in the
Geoenvironment, 9 - 12 March 2008, New Orleans, USA -
WWW.geocongress.org
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Workshop
Low-Noise Pavement and Road Surfaces
14 March 2008, Athens, Greece

STo nAaioio Tou nmpoypdaupaTtog INQUEST (Information
Network on QUiet European road Surface Technology) Tng
Eupwnaikng 'Evwong To Epyaotnpio Odonoliag Tou EBvikou
MeTooBiou MoAuTexveiou (EMIM) Siopyavwvel otnv ABrva
Aigbvn Hpepida pe TiTAo “Low Noise Pavements and Road
Surfaces” oTnv onoia 8a avanTtuxBoUv B£uata nou oxeTilo-
vTal YE TNV npokAnon BopUBou and Ta o0dooTPpWHATA KATA
TNV Kivnon Twv oxNUATWV Kal TIG duvaToTnNTEG NEPIOPICHOU
TOU. OTO MAQiCIO AVTIMET®NIONG TwV MNEPIBAAAOVTIKQV €ni-
NTWOEWV ANd Ta CUCTAKATA HETAPOPWV.

H nuepida 6a npaypartonoinBei, und Tnv alyida Tng Eupwna-
ikng 'Evwon EpyaoTnpiwv Odonoliac (FEHRL), otnv AiBouoa
EkdnAwoswv TnG ZXoAng MoAimikwv Mnxavikowv EMM oTnv
MoAuTexvelounoAn Zwypapou oTic 14 MapTiou 2008.

EidikdTepa, otnv nuepida Ba avantuxBouv kal Ba oculnTtn-
BoUv oI JIanIoTWOEIC Kal Td CUPNEPAONATa nou npoékuyav
andé T1o Eupwnaikd npodypaupa SILVIA (Sustainable Road
Surfaces for Traffic Noise Control) onou digpeuvnOnKe n
unapxouoa karaortaon ornv Eupwnaikr ‘Evwon kai ol duva-
TOTNTEG MeiwonG Tou KukAogopliakoU BopuBou anod Ta odo-
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OTPWMATA WE EUPACN OTA EMNIPAVEIAKA XAPAKTNPIOTIKA TOUG.
MapaAAnia 6a napouciacToUv kal 8a oulnTndoUv OXETIKA
B8cpaTa and Tnv EAANVIKA €unsipia oTo AvTIKEIMEVO, OS OUV-
duaopo PE TA ANOTEAECHATA TOU €UPWNAIKOU MPOypAHHATOG
SILVIA.

H ouppestoxn ornv nuepida sivar eAsuBepn. Epooov evdia-
(PEPECTE VA CUMKETAOXETE NAPAKAAOUME va TO YVWOTOMOIN-
OETE OTN YPAMMATEIA TNG NUEPIdAG TO CUVTOHOTEPO duvaTo
(B€0cIG NeplopIOPEVEG - Ba TNPNBEi OsIpd NPOTEPAIOTNTAG).

FpaupaTeia Hpepidag: EpyaoTrpio Odonoliag EMM, Hpwwv
MoAutexveiou 5, Zwypagpou, T.K. 15773, TnA.: +30 210
7721279, Fax: +30 210 8078692, E-mail:
pavnet@central.ntua.gr

ICE-JSCE International workshop on
New trends of seismic design based on per-
formance and life cycle analysis
27 March 2008, London, United Kingdom
http://iceconferences.ice.org.uk/ve/ZZa006872tmj8
585N58W

The conventional seismic design of geotechnical structures
is shifting toward performance-based design as part of ISO
Code for Geotechnical Earthquake Resistant Design. Al-
though other fields of civil engineering are moving toward
such direction, geotechnical engineering has to solve its
own problems. The reliability of field investigation and the
accuracy of performance prediction are typical problems.
Another problem is the decision on the criteria of allowable
and unallowable seismic performance. The aims of this
workshop are to discuss these issues and to present results
of recent studies on life-cycle-cost criteria of seismic per-
formance.

The program of the workshop would be as follows:

e Introduction

e Design principles in 1S023469 and application to per-
formance evaluation of quay walls (Professor Susumu
Iai, Kyoto University)

e Numerical analysis vs. model tests. Reliability and limi-
tation of numerical analyses (Professor Ikuo Towhata,
University of Tokyo)

e Life cycle analysis of seismic design (Professor Ikuo
Towhata)

e Discussion on ISO and Eurocode7/8
e Seismic responses of levee systems in the Sacramento
San-Joaquin Delta (Professor Boulanger, University of

California at Berkeley)

e Research and practice of earthquake resistant design in
Iran (Dr. Abbas Ghalandarzadeh, Tehran University)

e Future scope of performance based design (Professor
Soga, University of Cambridge)

e Panel discussion on performance based design (Iai, Bou-
langer, two UK)

e Summing up
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The event is free to delegates and is supported by the In-
stitution of Civil Engineers and the Japanese Society of Civil
Engineers.

To book a place on the workshop, please email your name,
job title, company and daytime telephone number to: Pau-
line.arundel@ice.org.uk.

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

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

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

European Geosciences Union General Assembly 2008, Vi-

enna, Austria, 13 - 18 April 2008 - meet-
ings.copernicus.org/egu2008
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PRAYED CONCREIE
L|IIehammer, Norway, 22. — 24. April 2008
www.sprayedconcrete.no

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

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

The Symposium will focus on wet mix fibre reinforced
sprayed concrete for underground support.

The International Tunnelling and Underground Space Asso-
ciation (ITA) is sponsoring the symposium as shotcrete is
an important element in tunnelling and sub surface excava-
tion and also in ITA. In conjunction with the symposium ITA
will take the opportunity to conduct a meeting of the Ex-
ecutive Council of the organisation. Within ITA, its efforts in
developing and promoting the use of shotcrete is organised
by Working Group 12 on Shotcrete.

WG 12 on Shotcrete will arrange an interim meeting for its
members prior to the official opening of the symposium.
The meeting in Working Group 12 will take place in the
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afternoon on Monday. Everyone with a professional interest
in our work is welcome to join the meeting. See the sympo-
sium schedule for detailed information on ITA activities dur-
ing the symposium.

Workshop I - II. The symposium will include two half day
workshops to be held as the afternoon sessions. The aim is
to create an open forum for knowledge sharing and discus-
sions on specific technologies within the use of Sprayed
Concrete linings. The first topic is Reinforcement of Sprayed
Concrete. The focus will be on the use of steel fiber rein-
forcement versus the rapid growing use of synthetic macro
fiber reinforcement. The second topic will be on waterproof-
ing systems for sprayed concrete linings. The focus will be
on the performance of traditional membrane systems ver-
sus new and innovative systems. There will be invited Key
Note Speakers to present the different technologies. Partici-
pants on the workshops are invited to create interaction
and participate as speakers by submitting their short pres-
entations (power point) during the symposium. Others are
invited to raise questions and participate in the discussion.

For more information contact

Secretary:

Mrs. Siri Engen

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

P.0.Box 2312, Solli

N-0201 OSLO, NORWAY

Fax: +47 22 94 75 01

E-mail: info@sprayedconcrete.no

generalised view of soil behaviour is then applied in the
analysis of field situations.

The lecture will present documented case histories that
demonstrate the relevance and implications of the devel-
opments described for geotechnical engineering practice.

Professor Gens received his PhD from Imperial College,
University of London. After a period working in industry, he
joined the faculty of the Technical University of Catalonia
(UPC) in Barcelona where he became Professor of Geotech-
nical Engineering in 1988. From 1999 to 2006, he served as
Head of the Department of Geotechnical Engineering and
Geosciences and he was a member of the Governing Coun-
cil of the University from 2002 to 2006. His research inter-
ests lie in the fields of unsaturated soils, numerical analysis
of geotechnical problems, underground structures and
geoenviromental engineering. He has provided advice on a
large number of projects involving deep excavations, foun-
dations, tunnels, breakwaters, dams and other geotechnical
structures. He has served in a number of ISSMGE’s Techni-
cal Committees and he is a core member of TC-5 on Envi-
ronmental Geotechnics. In 1998 he delivered the BGS Tour-
ing Lecture and in 2000 the 8th Prague Geotechnical Lec-
ture. In 2005 he became a member of the Royal Academy
of Doctors in Spain. He is the recipient of the Chandra
Desai Medal (International Association for Computer Meth-
ods and Advances in Geomechanics), the Case History
Award (American Rock Mechanics Association) and, twice,
the Telford Medal (Institution of Civil Engineers, UK).

A1GA€En

KaélnynTtn Antonio Gens
Technical University of Catalonia, Barcelona, Spain

Soil-environment interactions in

geotechnical engineering
(2007 Rankine Lecture)

17 AnpiAiou 2008

Aifouca EkdnAmocswv KTtipiou Aloiknong
EOvikO MeToOBI0 MoAuTEXVEIO, ZOYpagou

ABSTRACT

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

In the lecture, a number of developments incorporating the
effects of new phenomena and new variables on the behav-
iour of soils will be described and discussed. Recent devel-
opments in Unsaturated Soil Mechanics will be reviewed
first. It will be shown that they provide a consistent frame-
work for understanding the engineering behaviour of un-
saturated soils and the effects of suction and moisture
changes. Building on those developments, soil behaviour is
further explored by considering the effect of high and low
temperatures as well as of chemical variables. The resulting

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

International Young Scholar Symposium on Rock Mechanics
2008, 25 - 28 April 2008, Beijing, China -
www.isrm.net/eduacation
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Zupnoocio-ZuvEdpio
«IH ka1 GANAZZA 1n¢ KOPINGOIAZ :
FewAoyia - ZeiopoAoyia - MepiBaAiov»
2-3 Maiou 2008, Kopiveog

O Anupog KopivBiwv, oTa nAaiold TWV €0pTACTIKWV €KON-
ADOEWV Yia TN oudnAfnpwaon 150 xpoévwv anod Tnv idpuon
NG Neag KopivBou Ba dlopyavawoel ZUPMOoIo - ZUVEDPIO HE
0¢ua :«IFH kai OANAZZA Tng KOPINOIAZ: M'swAoyia -
Zeiouoloyia - MepiBaiiov».
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To dinpepo ouveédpio Ba yivel otnv Kopivbo oto Néo AnpoTi-
KO O¢aTtpo, oTic 2-3 Mdiou 2008 kal 6a dobsi éupaon ota
BcpaTta nou agopouv TRV KopivBia. To ouvedpio Ba vyivel
und Tnv aryida Tng EAAnvikn¢ FrewAoyikn¢ Eraipgiag kai
Ba evrtaxBsi oTig ekdnAwoeig Tou 2008: ETog - MAavATng
rn.

MNepiogdTepeg NAnpogopiec and Ta PEAN TnG OpyavwTiKAG
Emitponnc AvanAnpwth Kaénynti Tavvn KoukouBéAla
(iannis@upatras.gr) kal  Aéktopa Kwota BoudouUpn
(kvoudour@geo.auth.gr).

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

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

2" International Conference on Geotechnical Engineering
for Disaster Mitigation and Rehabilitation (GEDMARO08), May
30 - June 2 2008, Nanjing, Chine - www.geohohai.com/
news/english/2008/1.shtml

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

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

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

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

2nd International Conference on Debris Flow, Debris Flow
Monitoring, Modelling, Hazard Assessment, Mitigation
Measures, Case Studies, and Extreme Events, Erosion,
Slope Instability and Sediment Transport, 18 - 20 June,
2008 - The New Forest, UK -
www.wessex.ac.uk/conferences/2008/debris08/index.html

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

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

10" International Symposium on Landslides and Engineered
Slopes, June 30 to July 4 2008, Xi‘an, China, www.landslide
.iwhr.com
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Green5

1 - 4 July 2008, Vilnius, Lithuania
www.green5.co.uk

Throughout the centuries the construction industry has
supported (both directly and indirectly) the development of
society and has made major contributions to the living
standards of mankind, e.g. clean water supply, sewage
treatment, durable and efficient buildings, safe disposal of
wastes, transport networks. At the same time the construc-
tion has an obligation to make the best use of the earth’s
resources and to preserve the environment for future gen-
erations.

The GREEN conferences are a four-yearly series of inter-
national gatherings that were inaugurated in 1993 to pro-
vide a forum for the exchange of ideas and new develop-
ments relating to the interaction between construction and
the environment. To date GREEN conferences have been
held in Germany, Poland and the UK with themes of;

Engineered waste disposal by landfill

Contaminated land

Exploitation of mineral resources and the consequences
Waste disposal

APLnNE

The purpose of GREENS is to examine the contribution of
construction to achieving a sustainable environment, e.g.
by providing ways to protect the natural and built environ-
ment from the effects of climate change, by using up waste
materials produced by other industries at the same time
conserving primary resources, by creating durable systems
to contain refuse and ground contamination to provide
natural organisms with the time to breakdown and neutral-
ise pollutants.

For more information contact:

Prof R W Sarsby (Civil Engineering Section, SEBE), Univer-
sity of Wolverhampton

Wulfruna Street

Wolverhampton WV1 1SB

UK

Tel: (44) (0)1902 322263, Fax: (44) (0)1902 322743
Email: R.Sarsby@wlv.ac.uk
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2008 Seismic Engineering International Conference com-
memorating the 1908 Messina and Reggio Calabria Earth-
quake (MERCEA'08), 8 — 11 July 2008, Reggio Calabria and
Messina, Italy - www.mercea08.org

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

1st International Conference on Transportation Geotech-
nics, 25 - 27 August 2008, Nottingham, United Kingdom -
www.nottingham.ac.uk/ncg

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

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

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

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

5% International Geotechnical Seminar “Deep Foundations
on Bored and Auger Piles”, September 8 + 10, 2008, Ghent,

Belgium - terzaghi.ugent.be

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

Conference Secretariat :

ORGWARE ] ;

Ing. Nora BADIKOVA

Tovarenska 12 - PO Box 52

900 31 STUPAVA

Slovak Republic

Phone/fax : + 421 (0)2 659 36 486
Mobile : +421 (0)905 586 542
e-mail : orgware@mail.t-com.sk
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11th Baltic Sea Geotechnical Conference “Geotechnics in
Maritime Engineering”, 15 - 18 September 2008, Gdansk,
Poland - www.11bc.pg.gda.pl

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

India - www.cbip.org

@8 Fourth International Symposium on
& Deformation Characteristics of Geomaterials
i Monday-Wednesday, Sept. 22-24, 2008

www.isatlanta2008.org

The Georgia Institute of Technology and Committee TC-29
of ISSMGE are pleased to announce the 4th International
Symposium on Deformation Characteristics of Geo-
materials (IS-Atlanta 2008). This event builds on the suc-
cess of previous symposia: IS-Hokkaido 1994, Symposium
in Print - Geotechnique (London, 1997), IS-Torino 1999,
and IS-Lyon 2003. The papers presented at these symposia
have had a significant influence on the understanding of the
deformation properties of soils and rocks, particularly noting
the small strain shear modulus (Gmax) as a fundamental
stiffness. The latest symposium on the topic will be pro-
duced in two hard-bound volumes and CD versions by Mill-

press as an invaluable reference document in geotechnical
engineering.

Additionally, a one-day Research Symposium on Char-
acterization and Behavior of Interfaces (CBI) is being
organized in conjunction with IS-Atlanta 2008 (21 SEP
2008). CBI will focus on a topic that has emerged in impor-
tance over the past decade, but has not yet been the sub-
ject of a formal national or international symposium.

The symposium themes are as follows:
Broad Themes

1. Field characterization techniques - focus on new and
innovative in situ methods for measuring deformation
properties of soils and the use of complementary
methods for characterization of soil behavior over a
broad range of strain levels

2. Laboratory characterization techniques - focus and
new and innovative laboratory methods for measuring
deformation properties of soils

3. Numerical methods - focus on the development, cali-
bration and use of numerical methods including FEM,
FD, strain path, and discrete element techniques

Focused Themes

1. Small-strain stiffness of geomaterials, including effects
of anisotropy, strain rate, ageing, lab-field compari-
sons, and modulus reduction behaviour

2. Influence of discontinuities on deformation properties -
shear bands, compaction bands, desiccation fractures,
ice lensing, and polygonal faults

3. Influence of spatial variability on deformation proper-
ties - the effects of spatial variability and anisotropy
on the deformation response of soils

4. Deformation properties of improved soils — the defor-
mation properties of treated soils or soils with man-
made inclusions

5. Performance-based geotechnical engineering - design
approaches and case studies focusing on performance-
based geotechnical engineering
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The 12th International Conference of IACMAG - Interna-
tional Association for Computer Methods and Advances in
Geomechanics, 1 + 6 October 2008, Goa, India

AFTES - International Congress “Building underground for
the future”, 6 - 8 October 2008, Monaco -
www.aftes.asso.fr
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Progressing World Hydro Development
CONFERENCE and EXHIBITION
Ljubljana, Slovenia ~ 6 - 8 October 2008
www.hydropower-dams.com

There is renewed impetus worldwide for hydropower devel-
opment, as new policies developed in recent years are lead-
ing to concrete actions. Greater sensitivity to environmental
issues, improved communications with stakeholders, and
innovative approaches to project financing have all played a
role.

But many challenges remain: water and energy needs in
the less developed countries make accelerated development
essential. Worldwide, more complex sites have to be tack-
led, making safety issues critical. Uncertainties about cli-
mate change have implications for the planning of water
infrastructure.

The elegant city of Ljubljana, Slovenia, in the heart of
southern Europe, has been chosen as a central meeting
point to discuss global hydropower development at HYDRO
2008. Delegates will assemble from Africa, Asia, Austral-
asia, the Americas and of course all parts of Europe.

Development needs will be outlined, and all practical as-
pects for meeting those needs (technical, financial, social
and environmental) will be discussed over three days during
the Conference. International companies will have the op-
portunity to demonstrate their products and services at the
Technical Exhibition, and Tours to multipurpose dams, hy-
dro plants and pumped-storage schemes will follow the
Conference.

Emphasis will be on furthering the implementation of well
planned hydro schemes in all parts of the world, and also
on maximizing the value of existing hydro plants by timely
refurbishment and upgrading.

Themes for Hydro 2008

- REVIEW OF WORLD HYDRO NEEDS
- POLICY AND PLANNING
- FINANCING STRATEGIES
- RENEWABLE ENERGY SYSTEMS
- HYDRO MACHINERY
- PUMPED STORAGE
- CLIMATE CHANGE
- HYDROLOGY
- SEDIMENTATION MANAGEMENT
- CIVIL ENGINEERING
e Designing for adverse conditions: geology, extreme cli-
mates, etc
e Seismic design of dams, hydro plants and gateworks
e Tunnelling challenges and achievements
e Hydro in remote areas
o Alkali aggregate reaction in dams and powerplants
e Dam safety: review of national regulations
e Spillways: innovation in design
* Project layout: economics and efficiency
e Materials handling at large/remote sites
- REFURBISHMENT AND UPGRADING
- SMALL AND MICRO HYDRO

e Small hydro for rural electrification
e Reducing engineering costs
e Safety standards at small hydro plants
e Appropriate technology for rural areas
e Advances in small hydro machinery

- SOCIAL ASPECTS

- ENVIRONMENTAL ISSUES

- SYSTEM MANAGEMENT

To receive more information, or if you would like to be
added to our mailing list to receive the Final Bulletin, please
contact: Mrs Margaret Bourke, HYDRO 2008, Hydropower &
Dams, Aqua~Media International Ltd, Westmead House,
123 Westmead Road, Sutton, Surrey SM1 4JH, UK. Tel: +
44 20 8643 5133 ~ Fax: + 44 20 8643 8200 ~ Email:
mb@hydropower-dams.com.
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Xth International Conference
Underground Urban Infrastructure 2008
22-24 October 2008, Wroclaw, Poland
www.wbliw.pwr.wroc.pl/uiua2008

The aim of the conference is to create a forum for the ex-
change and transfer of experience and to induce a discus-
sion on topics related to the general theme of tunnels and
subterranean urban infrastructure including geotechnical
and urban planning. In particular, the conference will be
focused on such underground structures and utilities like: -
tunnels (roads tunnels, rail tunnels, metro); - sewerages,
water mains and other pipelines; - garages. It is vitally
important to involve and put in touch a wide circle of re-
searchers, investors, engineers and contractors. It is hoped
the conclusions drawn from the event will cover all the cru-
cial issues. Discussion seems to be essential in the face of
the immediate necessity of adapting Polish subterranean
structures and infrastructure to contemporary international
standards. This requires specific matters to be placed under
broad consideration in their technological and legal aspects.

For more information contact:

Andrzej Kolonko

Tel.: +48 71 320 29 14

Fax: +48 71 328 18 89

e-mail: andrzej.kolonko@pwr.wroc.pl

Arkadiusz Szot
Tel.: +48 713 20 34 66
Fax: +48 713 28 18 89

e-mail: arkadius.szot@pwr.wroc.pl
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NUCGE 2008 - International Conference on Numerical
Computation in Geotechnical Engineering, October, 27-29
2008, Skikda, Algeria - www.univ-skikda.dz/conference/
accueill.html

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

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

3° MaveAAfvio Zuvedplo AVTIOEIOWIKAG Mnxavikng kal Texvi-
KNG Zeiopohoyiag, 5 - 7 Noeupfpiou 2008, A6nva -
www.civil.ntua.gr/3-PCEEES
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20 |niemational Conlerence
a“%}ﬂ% The Atlantis Hypothesis:

Searching for a Lost Land

[ 10- 11 Noveinber 2008, Alhens, Greece | Venue National Hellenic Research Foundation

Athens, 10 - 11 November 2008
atlantis2008.conferences.gr/4299.html

The 2nd International Conference on the “Atlantis Hypothe-
sis: Looking for a Lost Land” aims to serve as a forum for
the presentation and constructive discussion of all the is-
sues related to the hypothesis of the lost land of Atlantis.
The purpose of the meeting is to gather specialists of all the
different disciplines involved in highlighting the scientific
aspects of this fascinating subject.

Topics comprise scientific approaches to the three main
questions: if, when, and where, based on research and evi-
dences related to the following disciplines:

e History, Mythology, Geomythology, Philosophy, Philology

e Archaeology, Maritime Archaeology, Geoarchaeology,
Archaeometry

e Geography, Cartography, Geomorphology, Oceanogra-
phy, Climatology

e Geology, Geophysics, Seismology, Tectonics, Geomagne-
tism, Volcanology

e Meteors, Impactors

More information from the Congress Organizing office and
secretariat: Heliotopos Conferences, 28, Ypsilantou str. GR-
172 36, Dafni, Athens, Greece, Tel. +302109730697, Fax
+302109767208, E-mail: atlantis@heliotopos.net

INTERNATIONAL CONFERENCE ON
Deep Excavations (ICDE) 2008

ermational Convennon & Exrsemon Centre

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

The quantum leap in urbanisation calls for the need to ad-
dress challenges in subterranean development in order to
meet the demand for space. The conference would focus
on the design, planning and execution process, especially in
heavily-urbanised areas. Hence, the theme of the confer-
ence “Challenges and Risk Management of Underground
Construction” with particular emphasis on their role in ur-
ban development. The Conference will cover all aspects
related to urban tunnelling and underground construction,
including but not limited to:

Analysis of Tunnels and Deep Excavations
Soil Investigations and Ground Improvements

Instrumentation and Monitoring of Underground Con-
structions

Damage Assessment and Mitigation Measures
Tunnel Construction and Risk Management
Project Management & Insurance Practices
Case Histories and Lessons Learnt
Observational Methods in Deep Excavations

All correspondence for information and details should be
directed to the ICDE 2008 Conference Secretariat - Contact
Person: Rosalind Zee, Email: secre-
tariat@icde2008singapore.org

AV Consultants Pte Ltd, 1-B Aliwal Street, Chenn Leonn
Building, Singapore 199894, Tel: (65) 6735 6255, Fax:
(65) 6392 4090, URL: www.avconsultants.com.sg

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

Foundation Congress Yoo [ | o
4 & Equipment Expo '09 1 o

15 - 19 March 2009, Orlando, Florida, USA
www.ifcee09.0rg

The International Foundations Congress and Equipment
Expo ‘09 (IFCEEQ9) will provide a spectacular and compre-
hensive Congress. It combines the International Association
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of Foundation Drilling (ADSC), the Geo-Institute of ASCE,
and the Pile Driving Contractors Association (PDCA) 2009
annual meetings, and will bring together varied USA and
worldwide industry organizations.

As part of the technical program, engineers, foundation
contractors, equipment manufacturers, suppliers of tools
and services, and researchers will discuss the latest techno-
logical advances in the foundation and earth retention in-
dustry. The extensive outdoor large equipment exposition
and indoor displays provide attendees an opportunity to
examine the tools of foundation construction, and are an
additional incentive for constructors and engineers to attend
this mega-event. This expanded program builds on the
highly successful 2004 Geo-Support conference and equip-
ment exposition held in Orlando, FL.

IFCEE '09 will include a full technical program that will ad-
dress the following broad themes:

e Accelerated Construction

e Anchors

e Case Histories / Lessons Learned

e Construction Economic Outlook

¢ Construction Risk Management & Allocation

¢ Drilled Shafts

e Driven Piles

e Earth Retention

o Effects of Construction on Foundation Performance
e Emerging Technologies in Design & Construction
¢ Engineering Geology & Site Characterization

e Foundation Analysis and Design

e Foundation Design for Extreme Events

e Ground Modification

* Micropiles

¢ Monitoring and Testing of Foundations

¢ Professional Issues in Equipment Management
e Quality Control and Quality Assurance

e Rebuilding Infrastructure

e Reliability Issues

¢ Soil Nails

e Tiebacks

e Other Related Topics

More information from the secretariat:

IFCEE ‘09 CONGRESS

c/o ADSC

14180 Dallas Parkway, Suite 510

Dallas, TX 75254, USA

Tel. 001 (214) 343 2091, Fax. 001 (214) 343 2384
E-Mail info@ifcee09.org

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

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

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

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

17™ International Conference on Soil Mechanics and Geo-
technical Engineering “Future of Academia & Practice of
Geotechnical Engineering”, 5 - 9 October 2009, Alexandria,
Egypt - www.2009icsmge-egypt.org

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

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

Ynodei&eig yia enifioon HETAG and CEICHO

Anoondaoparta anod To apbpo Tou Doug Copp oTo "Triangle of
Life".

To ovopd pou eivalr Doug Copp. Eipar o Apxnyog Aidowong
kal AleuBuvTAG KataoTpopwv TnG Apepikavikng Ouadag Ale-
Ovoug Aldowong (American Rescue Team International,
ARTI), n nio €uneipn opada d1dowaong Tou kKoagpuou. O1 nNAn-
POPOPIEG NoU NepIEXOVTAl ' AuTO To apBpo Ba cwaoouv {WEG
0TO £vOEXOMEVO EVOC OEITHOU.

To NpWTO KTiplo OTO onoio pnoucoUAIca oTa TECOEPA RTAvV
€va oxoAgio orn noAn Tou Me&ikou kata Tn JlApKEId TOU
osiopoU Tou 1985. 'OAa Ta naidia nATav katw and Ta Bpavia.
‘ONa Ta naidid KUPIOAEKTIKA KATANAAKwORKave 0€ onueio
Ioon€dwong. ©a pnopoloav va sixav ocwbei dua eixav &a-
nAwoel OinAa ota Bpavia kata prkog Tou diadpopou. ‘HTav
PPIKTO, KaBOAou avandPeukTo Kal avapwTtnénka yiaTti Ta
naidia dev nTav oToug diadpopouc. Aev NR&epa ekeivn Tn
oTIyun OTI gixe d0Bsi 0dnyia ota naidid va KpuPToUV KATW
ano onolodnnoTe €ninAo.

AnAd, éTav Ta kTipla ykpepidovTal, To BAPOG TNG 0POPNG Nou
néPTel Navw orta diagopa avTikeideva n €ninAa evog dwpa-
Tiou ouvOAiBel auTa Ta avTiKeiYeEva, aPnVovTag KAnoio Xwpo
1 _Kevo dinAa Toug. AuTOG 0 XWPOG €ival auTO MOU ANOKAA®
"Tpiywvo Tng Zwng". '0go peyaluTepo kai duvaTtdTepo eivail
TO AVTIKEIYEVO, TOOO TO AIlyoTEPO Ba gupnieaTei. ‘'Oco AlyoTe-
PO OUMMIECTEI, TOOO MEYAAUTEPO TO KEVO Kal TOOO WeyaAUTe-
pn 6a sival n mBavoéTnTa 0 AvBpwnog Nou XPnNOoIUONoIEi To
KEVO aQUTO Yia TNV AaoQAAEId TOU va Wn TpaupaTioTel. Tnv
€nopevn Qopd nou Ba deite KTipla nou €xouv katappeloel
oTnVv TNA€0pacn, HETPEIoTE Ta "Tpiywva" nou €xouv oxnua-
TioTei. Eival navtou. Eival To nio koivo oxnua nou Ba deite
oTa yKpepiopéva kTipia. Eival navTou.

AEKA YMOAEIZEIZ I'TA AZ®AAEIA AMNO ZEIZMO

1. Zxed0Ov OAol nou anAd "BoutoUv kai kpuBovTal KATW anod
KAaTI" oTav Karappeel £va KTipio ouvBAiBovTal pExpl BavaTou.
O1 avbpwnol nou X®vovTal KATw anod avTikeiyeva, onwg
Opavia | auTtokivnTa, cuvBAiBovTal.

2. O1 yaTeg, Ta OKUAIG Kal Ta HWPA NoAU ouxva Kal Quaika
JINA®VOUV TO OWHA TOUG OTnV guBpuakn B¢on. Mpénel va
KAVETE Kal €0€i¢ To idI0 Ot nepinTwon oegiopou. Eival éva
QPUOIKO £VOTIKTO ao@aAsiag kal eniBimwong. Mnopeite va eni-
BiwoeTe o€ €va pIkpO kevo. Mnyaivere dinAa o€ éva avTikei-
pevo, dinAa oe €va kavang, dinka o€ éva oyKWOEG avTIKEIpE-
vo nou Ba ocupnieoTei eAappd aAAd Ba apnroel eva kevod di-
nAa Tou.

3. Ta EUAIiva kTipia €ival n aoc@aA£oTepn KATAOKEUR MOU
pnopei kaveig va Bpebei kata Tn didpkeia evdg OsIoPoU. To
EUNo gival ehaoTikd Kal Kiveital ue Tn duvaun Tou oeiguoU.
Av OvTwg éva EUAIVO KTipio katappeucel, dnuioupyouvTadl
MeyaAa keva eniBiwong. EminAgov, €va EUAIVO KTiplo E€XEl
AlyOTEPN OUMNUKVWHEVN Wala otav katappeloel. Ta KTipia
ano ToUBAa Ba ondoouv g€ MOAAG aTtopika ToUBAa. Ta Tou-
BAa autd Ba npokaAéoouv MOAAOUG TPAUHATIOHMOUG, dAAAG
AlYOTEPA MOATOMOINUEVA MAT®MATA O CGUYKPION ME MAAGKEG
and PNeTov.

4. Av gioTe EanAwpevog og éva KpeRATI TN vUXTA Kal GUUBEI
ociopdg, anAd kuAnoTte €Ew and To kpePaTi. 'Eva aopalég
kevd Ba undpyel yupw and To kpeRari. Ta &evodoxeia Ba
gival gg B€on va netuxouv €va noAU uWnAOTEPO MOCOOTO
eniBimong and oeiopd, anAd Pe To va avapTioouv pia niva-
Kida oTo niow PEPOG TNG NOPTAC KABE dWHATIOU, MOU va Afel

OTOUG £VOiKOoUG va EanAwoouv oTo natwpa dinAa orn Baon
Tou kpeBaTioU kaTd Tn dIAPKEIa EVOC OEICUOU.

5. Av oupBei €vag osiopdg Kal dev PnopeitTe eUkoAa va Ee-
QUyeTE Pe TO va Byeite €Ew and Tn nodépta n To napdbupo,
TOTE EaNAWOTE KATW Kal SINAWOTE TO OWHA 0AG OTNV EUPPU-
akn 8¢on dinAa og £va kavane f os pia JeyaAn KapeEkAa.

6. =xedov OAol nMou nnyaivouv KATtw and To KoUPwHa Tng
nopTag OTav Katappéel To KTiplo, okoTwvovTal. Kal auTd
ylaTi av kaBeoTe KATW and To KOUPWMA KAl N noOpTa MNECE
npPo¢ Ta WUNpog | Npog Ta nicw 6a cuvBAIBeiTe and Thv opo-
®n and navw. Av n nopTa nécsl Npog Ta nAdyia Ba koneite
otn péon and To koUupwpua. Kar oTig dUo nepIinTwoel Ba
OKOTWOEITE!

7. MoTe va pn naTe 0TI OKAAEG. O1 OKAAEG £XOUV JIAMOPETI-
kA 101oouxvoTnTa (TaAavtwvovTal dIaPOopPETIKA and TO Ke-
VTPIKO OYKO TOU KTIpiou). O1 OKAAEG Kal To uNoAoINo TURANA
TOU KTIPIOU GUVEXWG NPOOKPOUOUV PETAEU TOUG PEXPIG OTOU
ol OKGAgg OlaAuBoulv ek BepeAiwv. O avBpwnol nou nave
OTIG OKAAEG npIv AABel Xwpa n opioTikA didAuor Toug, a-
KpwTnpialovral @GpIKTa and Ta OKAAOMNATIA TNG OKAAAg Tn
oTIYUn nou autd diaAuovTtal. Akdpa kal av To KTiplo Ogv
kaTappeloel, YEIVETE HAKpIA ano TIG OKAAEG, kaBdoov auTeg
gival and Ta nio mBava pépn Tou KTipiou va unooTouv BAA-
Beg. Akoua kail av ol okdAeg dev kaTappeUOoOUV anod To CEl-
OMO, WNOpPEi va kaTappeUoouyv apydTeEpa ano Tnv uneppop-
TWOT) TOUG anod Tov NavikoBANTo KOOHO Mou €xel oTpagei o'
QUTEC YIa €KKEVWON Tou KTipiou. OI OKAAEC nNpénel NAvTa va
eA€éyxovTal yia KataAAnAOTNTa PETA and CEIOPO, akOpa Kdi
av To unodAoino kTipio dev €xel unooTei InuiEg (0.0. auTa
B&Baia dev 10XUOUV YIa TA KAINAKOOTACIA TWV GUVNOWV KTI-
piwv ano wnAiguévo okupddepa atnv EANGda).

8. MnyaiveTe KovTa oTOUC £EWTEPIKOUC TOIXOUG TOU KTIPIoU N
€Ew ano auTtoUg av sival duvaTov. Eival noAU kaAUTepa va
€i0TE KOVTA 0TO €EWTEPIKO TOU KTIPiOU Mapd OTO ECWTEPIKO.
‘000 MIO PaKPIA €i0TE ANO TNV €EWTEPIKN NEPIJETPO TOU KTI-
piou, TOOO peyaAuTepn sival n mBavoTnTa va pnAokapioTei
n 0d0¢ diapuyng oag.

9. O1 avBpwnol nou BpiokovTal HEOA OTA OXNKATA TOUG OUV-
BAiBovTal 6Tav o Jdpopog and navw (aviconedor dpopol)
KaTtappeloel O MNEPINTWON O€IooU Kal KATAanAaKwoel Ta
oXAMATa Toug. AuTO €ival akpIBwG auTd Mou CUVERN ME TIC
nAdkec avapeoa oTa KaTaoTpwpata otn Aew@opo Nimitz. Ta
BUpaTa Tou osiopol Tou Zav dpavToioko usivav oAa peéoa
oTa auTtokivnTd Toug. ZkoTwlnkav OAol. ©a pnopoloav va
gixav owBei anAd pe To va sixav Byel £€Ew kal va sixav kabi-
oel | E&anAwoel dinAa oTa oxAUATA Touc. ‘'OAa Ta kartanAa-
KWHEVA auTokivnTa €ixav kevd UWoucg €vog WETpou dinAa
TOUG, €KTOG and ekeiva OTA onoia ol KOAWVEG and HNETOV
€ixav neoel eykapoia navw Touc.

10. AvakdAuwa, kaBw¢ prnoucouloUoa HECA Ot ypageia
€PNUEPIdWV Mnou eixav katappeloel, KABWCG Kal o AAAa
ypagpeia P noAU XapTiko UAIKO, OTI To XapTi dev cupniele-
Tal. Meydiha keva dnuioupyolvTal yUpw and oToiBeg and
Xapri.

TA NEA THZ EEEEI'M - Ap. 12 - ®EBPOYAPIOZ 2008




ANA®OPEz TOY TYNOY
2E TEXNIKA OEMATA

OWPAKIOHEVEG Ol KAIVOUPIEG YEPUPEG ANEVAVTI OE OEl-
OHO

MNepiogdTepec and 500 naliéG YEQPUPEG UNAPXOUV CHHEPA
010 eAANVIKO 081KO JIKTUO Kal, oUNPWVA PE TOV Kadnyntn
Tou TuNMartog MoAImkwv Mnxavik@v Tou ApioToTeAeiou Ma-
venioTnuiou ®sooalovikng (AM®), Avdpea Kanno, €ivar «gn-
TAMa €BVIKAG avaykaldtnTag» va unoBAnBolv ot NPOCEIoHI-
KO €Aeyxo.

«H ToAiTeia Ba npénel va WeEPINVACTEl yia €va npoypauua
TakTIKOU €AEYXOU Kal GUVTAPNONG TOUG», MPOOBEsE, HIA®-
vTag oTto AME - MME, o k. Kannog, o onoiog ATav kai o €ni-
OTNHOVIKOG uneUBuvog epsuvnTIKoU Npoypappartog Tng revi-
KAG MpappaTeiag 'Epeuvag kal TexvoAoyiag, yia Tn BeATinwon
TNG OSIOUIKAG CUMMEPIPOPAG YEQUPWY Mou kaTtaokeualovTal
r 6a kaTaokeuacBoUv oTo péAAoV oTnv EAANGDa.

To npdypappa €ixe wg oTOXO KAl TNV anoTignon Tng npaypa-
TIKAG OSIOWIKAG CUUMEPIPOPAC KAl TPWTOTATAC TWV UPIOTA-
MEVWV €AANVIKOV YEQUPWV KAl auTo JI0TI, Onw¢ €Enynoe o
K. Kannog, «ol NaAaieg YEQUPEG €ival NpoPpavwe HIKPOTEPNG
OEIOMUIKNG ENAPKEIAC anod O,TI ol cUYXPOVEG, ONWG AAAWOTE
Ta NaAid - npo Tou 1985- KTipla £XOUV WIKPOTEPN CEICUIKNA
aocpAieia and Ta YETAYEVEDTEPA».

2To nAQiglo ToUu npoypaupaTtog AvTICEIONIKNAG MpooTaciag
Fepupwv (AZMpole), nou oAOKANP®ONKE Npoo(aATa, n oua-
da Tou k. Kannou peAéTnoe 11 yEQuUPeG -OAOUG TOUG aVTI-
NPOOWNEUTIKOUG TUNOUG- TnG Eyvariag odou. ‘ETol, avénTuge
Mia peBodoloyia og O,TI apopd OTOV MPOCEITHIKO TOUG EAEY-
X0. AUTOG pnopei va yivel and duo Pnxavikoug -AgIiroupyouv
WG opada- PEOW KATAAANAWV epwTnuartoAoyiwv, Ta onoia
HnopoUv va oupnAnpwBoUv OXETIKA ypriyopd, Eneita ano
EMITOMNOU €MiOKEWN KAl EAEYX0 TNG YEQUPAG.

«To KOOTOG Miag TETolag d1adikaaoiag NPOCEITUIKOU EAEYXOU
Kal yia TIG NaliEg yepupeg dev eival peydAo. Anaiteital, o-
MwG, oXeTIKA BoUuAnon Tng MoAiTeiag, n onoia npénel va dw-
o€l 010 B€Ua TNV NPOTEPAIOTNTA MOU TOU APHOLEI», avEPEPE
0 kabnynTng. Emonuave de OTI «TO Kpioiyo BEua TnG avTi-
OEIOPIKNG aopaielag dev npenel va 1o Bupopaocte povov
£€neITa anod &vav KataoTpoQIKO CEITHO».

SUPQWva Pe Tov K. Kanno, «onuepa, sival diebvmwg anode-
KTO OTI 01 YEQUPEG anoTeAoUV TOV KPICIHOTEPO, ANO AVTIOEI-
OMIKA anown, kpiko otnv aAucida evog odikoU JIKTUOU, EVR
aoToxia yepupwv pnopei va onuaivel aduvapia npoécfaocng
npo¢ TNV nAnysioa nepioxn N kar aduvapia ekKEVWONG TNG,
€QOOOV anaiTnBei KATI TETOIO». IXETIKEG EPNEIPIEG, ONWG
€ing, €xouv OUAAexBei anod TIG {NMIEC -akOuN Kal KaTtappeu-
O€IG- MOU UNEOTNOAV YEPUPEG KATA TO OEIOUO Tou Aog A-
vTleAec (Northbridge), To 1994, aAAG kal Tou Koung, atnv
Ianwvia, To 1995.

'‘Ocov agopda oTIG neploocdTepeg anod Tig 1.000 kaivoUpieg
YEQUPEG, TOGO aTnv EyvaTtia -ge TNV oAoKARpwon Kai Twv
TEAEUTAIWV YEQUPWV TNG, 0 ApPIBUOG Toug Ba ¢Bdacel Tig 570
Kdl TO OUVOAIKO TOUG HRKOC Ba avéABel oTa 41,683 xIAIOuE-
Tpa- 600 kai oTov 0diko dfova MAGE (MaTtpwv - ABnNvev -
®sooalovikng - Eulwvwv), o kabnynTtig sival kabnouxaoTi-
KOG: «BA€noupe OTI Kal O TPOMOG MOU £XOUV KATAOKEUAOTEI
Kdl 0 TPOMOC MOU £XOUV UMOAOYIOTEI €ival TETOIOI WOTE va
€xoupe pia aioiodo&ia nwg dev Ba unap&ouv npoBARuara».

Mpoobeos de nwg dev eival Tuxaio OTI aTtnv EAAGda €xouv
yivel napa noAAoi osiopoi, Ta TeAeutaia xpovia, aAAd napo-
Aa auTd, av kai unnp&av katappeUoeIg KTIpiwv, dev unnp&av
ooBapec BAABEC O£ YEPUPEC. «3TO OEIOPO Tou 1999 oTtnv
ABriva», TOVIOE, «nou NAyaue Kal €idaPe YEPUPEG Kal aTnv

nepioxn TNG Neag diIAadeAgeiag, dev sixav kavéva npopAn-
Ma, nTav og napa noAU KaAn katacrtacn. MIAGUE OPWG Yia
KaIvoUpIEG YEPUPEG, AUTEG NAvw and TIC OMOIEG NEPVAVE Ol
Kaivouplol auToKIvNTOSpOoOI».

EEGAAoOU, Ta neplocdTEpa NPoBARUATA NOU EPPavioTnKav o€
naAlEg YEQUPEG oxeTiCovTav PeE MANUUUPEC MOU €ixav wg
anoTEAECKA TNV UNOOKAPH TwV Beueliwv, KabBwg To vePO
«TPWElI TO XWHA KATW anod TIG akpaieg oTnpi&sic Twv YeQuU-
PWV Kal £€XOUME aoToXiec». =TIG KaIVOUPIEG YEPUPEG, dIEU-
Kpivioe 0 kaBnynTng, €ival d1IaPopeTIKOG 0 TPOMOG Nou Bepe-
ANvovTal Ta akpoBabpd Toug kal mioTeloupe OTI dev Ba
€XOUME TETOIOU €idoug npofAnuara.

(OTENET PORTAL NEWSLETTER, 23.01.2008)

AVTIOEIOHIKOG €AeyXOG oTa nalia ye@upia

OEZ>AAONIKH. Emitaxuvon Twv d1adIkaci®v yia Tn dnpi-
oupyia €vOG UNTPWOU MNAAIOV YEQUP®V OTO onoio Ba pno-
poUV va avaTpEéXouv UMNPECIEG, UNXAVIKOi KAl KATaokKeua-
OTEC ava ndoa oTIYMR Kal KUpiwg O NEPINTWOEIC CEITHWV
npoTeivouv €101Koi €MIOTAHOVEG MOU AaoyoAoUvTdl Ta TeAEU-
Taia xpoévia PE TNV KATAOTAON TWV YEQUPWV OTO £BVIKO
0d1k0 BiKTUO TNG XWPAG.

MNepioodTepeg ano 500

H nio npdogartn npoondbeia karaypapng £deie OTI undp-
XOUV 0TO €AANVIKO 031kO JiKTUO MePICoOTEPEG and 500 na-
MEG YE@uUpeg nou npenel va unoPAnBolv O MPOCEIOHIKO
€\eyxo - oUuewva Pe Tov Kabnyntrn Tou TuAMATog MoAiTi-
KOV Mnxavikwv Tou AMO k. Avs. Kanno, €ival {iTnua €0vi-
KAG NpoTepaldoTNTAC.

Méxpl OTIYUAG 01 apuodiec unnpeoiec ouvnBifouv va onpw-
XVOUV To {ATNHA KATw anod To XaAi, epapupodlovrag pia Ta-
KTIK) oTpouBokapnAlopol AOYw Kal TOU OIKOVOUIKOU KO-
oTouc. «Kabe popda nou aAAalel kuBépvnon €dw kal 30-40
Xpovia oTEAVW andppnTtn €MIOCTOAR OTOV ApuOdIo UNMOUpPYyo
yia To 6€pa autd. To idlo €yive kal nmpo €Toug, OTAv OTO
nAaiolo Tou yvwoToU npoypdppaTtog EMANTYK Tou TEE a-
neuBuvenkape otov OZE kai To YNEXQAE yia Tov npogel-
OMIKO EAEYXO TWV MAAAIOTEPWV YEQUPWV - XWPIC amoTEAE-
OHa», avépepe MIA@VTAG OTnNV «K» 0 OMOTIMOG KabnynTng
Tou EMM k. ©. MN. Taoioc.

Mpiv anod Aiyo kaipod navrwg n Fevikn AlelBuvon SUyKoIvw-
viakwVv Epywv Tou YMEXQAE avéBeoe To MIAOTIKO €pyo Tng
«Tekunpiwong YQioTapevwyv Mepupov», PEPOG TNG omnoiag
Ba €ival kal 0 NPoOCEIoUIKOG EAEYXOG. «XPeIdleTal OPWG Mid
ONMAVTIKA €MITAXuvon Kar yevvaiotepn Xpnuatodotnon»,
enionuaiver o k. Taoiog.

«01 NalIEG YEPUPEG €ival MpoPAVWG HIKPOTEPNG CEIGHIKNAG
enapkeiac an’ & T ol oUyXpoveG, ONWG GAAWOTE Ta naAid
npo Tou 1985 KkTipla Ta onoia €Xouv MIKPOTEPN OEICHIKNA
aocpaAsia and Ta PerayeveoTepax», Tovilel and TNV nAsupd
TOU 0 K Kannog (enikepaAng epeuvnTikoU Npoypduuarog yia
TN BEATIWON TNG CEICUIKNG CUMMEPIPOPAG KAl TPWTOTNTAG
YEQUPWV). O kKabnynTng unoypappilel nwg «n MoAiTeia npé-
nel va HPEPIYVAOEN yia va doBei npoTepaldTnTa 0’ €va npo-
YPaupa TakTIKoU EAEYXOU KAl GUVTAPNONG TOUG».

O1 yépupec Tng Eyvatiag OdolU BswpolvTal cnuepa ol nio
aoQaAeiG kal NeEPICOOTEPO HEAETNHEVEG OTO €AANVIKO 001KO
dikTUO, ev®w OTO MAqiclo gpsuvnTikoU npoypauuartog os 11
and auTeg avanTuxbnke peBodoAoyia NPOCEITHIKOU EAEYXOU.

(ﬁa H KAGHMEPINH 23.01.2008)
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‘Eva Tpayoudi n oeIoHIKR akoAouBia
H I'n «Tpayouddsl» kai ...yiveral CEICHOG

Méoa oTo aTéppovo Ta&idl TNG oTov XWPO Kdl OTOV XPOVo N
n ox1 pOvov KiveiTal aAAd «avanveéer» kal «Tpayouddsi». To
TpayoUd! Tng Eekivasl anod Ta £€ykata Tng, ME PAECTPO TOV
Eyk€Ahado kai Byaivel oTnV €NIPAVEIa YE TOUG OEITHOUG!

Apepikavoi oegiopoAOyol, O ouvepyacia Pe WouaikoUg, Ka-
TOpOwoav va Kataypdyouv TougG NXOUG TNG OEICHIKAG aKo-
AouBiag Tou oeiopoU oTo AdvTepg TnG KaAipopviag To 1992
Kal va ouvBEoouv £va JIAENTO POUGCIKO KOMMATI MOU WMOPEi
0nologdnNoTE va akoUoel oTnV 10TO0EAIda TNG AHEPIKAVIKNAG
FewAoyikng Ynnpeaoiag (USGS).

SeIoOpIKG KUHaTa

O1 ogiohoAOYol napatripnoav OTI ol AaoTAPATNTEG PREEIG aTNV
ENIPAVEIa TNG YNG EUNAOUTICOUV TA OEIOUIKA KUUATA HE MOA-
AEC Kal JIAPOPETIKEG CUXVOTNTEG, XAUNAEG KAl UWNAEG, pnda-
0€G KAl NpiYEG, 0av Hia gnavra Je fyoug and Tupnavd, Tpo-
MNETEG KOVTPAUNAoa Kal KAapiva. Asv anokAgiouv G’ auTeg
TIG «vOTEG» va kpUBeTal To Nw¢g avtiAapBavovralr Ta {wa
£€vav Peyalo oeIouo npiv ekdNAWOEI.

","{r ot Ta «Tpayoudia», TIG «avAoceG», aA-
AG kal kabe T véo yia Tn dnuioup-
MAN-TAIA ~ via Tng NG OUYKEVTPWOE Ta TeAEU-

_-ANayyaia) z Taia Xpovia kal napoucialel oe £va
BiIBAio o kaBnynTng MewAoyiag Tou
AMNO k. ZnUpog MMauAidng. TiTAog
Tou BIBAiou «Mayyaia», pia Bloyew-
Aoyikn diadpopun oTov nAavnTn n.

Mia PEAETN yia TO TI KATAPEPE va
avakaAUWel €wg Twpa n €nioTNHO-
VIKI €peuva yiad Tov mAavnTn Hag.
MNa napadeiypa, n olyxpovn pEBo-
d0C TNG OEIOUIKNAG Topoypagiag nou avantUuxBnKe TIG TEAEU-
Taieg dekasTieg divel KATANANKTIKEG EIKOVEC TOU £0WTEPIKOU
TOU NAGQVATN MAg, V@ Ol WEAAOVTIKEG TEXVIKEG UNOOXOVTAI
akoun kaAlTepn @wtoypdpnon Tng Terra incognita kATw
and Ta nodia pag.

MpooPATWG €NICTAMOVEG Tou AMNO npayuaronoinoav TETOIEG
OSIONIKEG TOHOYPAPisg oTov BuBO Tou Alyaiou Kal yia npwTtn
@opa yvwpilouv ot onuavTtikd Babuo Tn dIaCTPpWHATWON
Tou.

Ta neTpwpaTta Tou ynivou gAoioU eupavifouv, AEVE ol YEw-
AOYOI, KUKAIKN N €ngicodiakn avuywaon kal kataBubion pe
puBpoUCg 1-10 XIAIOOTA TOV XPOVO KAl JE MAKN KUPATWV TwV
KIVAOEWV MOU (PTAVOUV TIG EKATOVTASEG WG XIAIAdEG XIAIOME-
Tpa. O1 peydAou PAKOUC KUNATOG apyoi KUMATIOHOI MdEX0-
vTdl NOAAEG epunveieg, aAAG unopei va €ival ol KIVAOEIG Jiag
d1apk®¢ NaAAopevng NG nou aiveral oav va avanveel.

Ti kpUBoOUV oI aAAayEC Tou payvnTikoUu nediou, nolol TEAIKG
gival o1 «npwTol KATOIKOI», MoU odnyeital n {wn Ndvw oTn
In, Unopei o avbpwnog va Tnv ennpedoel YEWAOYIKA HE TIG
napepBaoceic Tou; ©a undpyel o AvBpwnog €nsiTa anod Hepl-
KEC XIANIAdsg xpovia; «Eival {ntrApata nou PpiokovTal oTo
NPOOKAVIO Kal anacXoAoUv TNV EMIOTAMOVIKNA KOIVOTNTa»,
avagepel o k. MauAidng kai diapkwg &enpoBdaAlouv véa
OTOIXEIO Kal anavThioeig, onwc auTh nou B€Ael Ta BakThpia
Kal PETA Ta QUKN va BewpolvTal Ol NPWTOI «KATOIKOI» TOU
nAavnTtn pac.

( ®avaong Taiyyavag ﬁ, H KASHMEPINH 23.01.2008)

H napouaiaon Tou BIBAiou Tou kadnynTtn =nUpou MMauAidn
otnv ABnva Ba yivn Tnv Mapaokeur| 14 MapTiou 2008 (wpa
20:00) oto BiBAlonwAeio IANOZ and Toug MavwAn TAElo,
MauAo Mapivo, kaBnyntn EMIM, npdedpo EAANVIKNG FewAoyi-
kAG ETtaipiag, Mepaocipyo Manadonoulo, ociopoAoyo, Alsubu-

vTn Epeuvav Mewduvapikou IvoTiTolTou kal Etavpo Mana-
papivonouAo, kadbnyntn Tlew@uaikng Maveniornuiou MMa-
TPWV.
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NEA AINO TON KOzMO

New archipelago in Black Sea

Nederland-based architect Erick van Egeraat has released
details of a new development in the Black Sea close to the
winter Olympic city of Sochi.

Federation Island will be located 15 km from Sochi and the
regional airport at Adler. The 330 ha artificial archipelago
will include residences, hotels, cultural, leisure and recrea-
tional facilities.

Built in the shape of the Russian Federation it has been
design to reflect the country's major geographical features
with Russia’s river network and mountains providing inspi-
ration.

Federation Island actually comprises seven main, more than
a dozen private and three breakwater islands. Geograhpic
features will include sandy beaches, dunes, grasslands,
bushes, small forests and riversides.

The project is being developed by M-Industries of St. Pe-
tersburg and designed by Erick van Egeraat in co-operation
with Dutch engineering companies Witteveen + Bos and
Van Oord Dredging and Marine.

(INTERNATIONAL CONSTRUCTION, January 2, 2008, Editor:
Richard High)

World’s largest building

Foster + Partners’ Crystal Island scheme in Moscow has
been given preliminary planning permission, paving the way
for construction of the “world’s largest single building”.

Enclosed within a “vast mega structure” covering a floor
area of 2.5 million m2 - the project’s scale is enormous. At
450 m the project will also be one of the tallest structures
enclosing the largest volume, on the planet.

Located on the Nagatino Peninsula, just 7.5 km from the
Kremlin, it will provide “stunning” panoramic views over
Moscow. A vast mixed-use project it has been conceived as
a self-contained city within a city.

Amenities will include museums, theatres and cinemas, a
school, 3000 hotel rooms and 900 serviced apartments,

offices and shops making it a “major new destination” for
Moscow.

Surrounded by a public parks, which will provide a range of
year round activities, including cross country skiing and ice-
skating in the winter. The triangulated steel mega frame,
extending flush against the sloping facetted glazed outer
skin, creates a series winter-gardens that form a “breath-
able” second layer and thermal buffer for the main building,
shielding the interior spaces from Moscow’s extreme sum-
mer and winter climates.

A vertical louvre system sheaths the internal facades to
ensure privacy for the individual apartments.

Energy management will play a big role in the running of
the building, with additional strategies to include on-site
renewable and low-carbon energy generation. Enclosure
panels will be slotted into the structural framing to allow
daylight to penetrate deep into the heart of the building.
These can be controlled to modify the internal environment
- closed in winter for extra warmth and opened in summer
to allow natural ventilation.

-

Commenting on the project Norman Foster said, “Crystal
Island is one of the world’s most ambitious building pro-
jects. It is the largest single building in the world, creating
a year-round destination for Moscow and a sustainable,
dynamic new urban quarter. It is a paradigm of compact,
mixed-use, sustainable city planning, with an innovative
energy strategy and ‘smart’ skin which buffers against cli-
mate extremes.”

(INTERNATIONAL CONSTRUCTION, January 3, 2008, Edi-
tor: Richard High)

Malaysian gateway unveiled

New York-based Asymptote Architecture has unveiled its
design for the Penang Global City Center (PGCC).

The 1 million m2 mixed-use PGCC aims to turn Penang into
the main gateway for the multi-billion-dollar Northern Cor-
ridor Economic Region (NCER), a new governmental initia-
tive that aims to accelerate economic growth and elevate
income levels in northern Malaysia under the auspices of
Chief Minister Dr. Koh Tsu Koon.

Commenting on the development, Malaysian Prime Minister
Abdullah Ahmad Badawi, said, “The development of the
Penang Global City Center will be a catalyst for the NCER
and an important factor in the Malaysian economy as a
whole.”
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“Since Penang is the main entry point to the Northern Cor-
ridor, the city needs a high-calibre development that will
attract a great deal of foreign interest,” he added.

Asymptote’s design for the PGCC includes two iconic, 60-
story towers housing luxury residential units and five-star
hotels, the Penang Performing Arts Center (PenPAC), a
high-end retail and entertainment complex, an observatory,
a convention centre and a public arena in the form of a
plinth that serves as an entrance to the PGCC and connects
it to the city beyond.

The project is sited on Penang Hill and is a key component
of the 104 ha development site that was formally the
Penang Turf Club. Abad Naluri, a subsidiary of Malaysian
property firm Equine Capital, is developing the PGCC and
the entire site under the guidance of a master plan by Atel-
ier Seraji of Paris, France.

The first phase of development will commence within the
next twelve months.

According to the architects, the PGCC project is remarkable
for its “monumental proportions and programmatic diver-
sity” as well as its innovative design. The main components
include a 400000 m2 retail complex, a 100000 m2 conven-
tion centre, the 75000 m2 Penang Performing Arts Center
(PenPAC), 70000 m2 of condominiums, 50000 m2 of hotel
and serviced apartments, 25000 m2 of office space, a 1500
m2 observatory and 190000 m2 of parking space.

The design includes the latest in sustainable design and
engineering technologies including building-integrated wind
turbines, high-performance fagade engineering and design
with integrated, thin-film photovoltaics, high-efficiency cen-
tral mechanical systems using tri-generation, comprehen-
sive storm water management and water recycling.

Global aggregates demand to rise

Global demand for construction aggregates is expected to
grow +4.7% annually through 2011 to 26.8 billion tonnes,
or US$ 201 billion, according to the World Construction
Aggregates report by US-based industry market research
company The Freedonia Group.

Some of the strongest sales increases, said the report, will
be in India, which is already one of the largest national
markets, as well as in the huge Chinese market. Smaller
markets such as Indonesia, Thailand, a humber of develop-
ing countries in Asia, and Iran will also record strong gains,
spurred by industrialisation and continued growth in infra-
structure construction.

Growing environmental and land use concerns will spur
above-average sales gains for aggregates composed of
recycled materials such as concrete and asphalt waste.

Advances will not be as strong in the developed areas of
the world, including the US, Japan and Western Europe.
Infrastructure repair and maintenance construction will
drive demand in these areas through 2011.

The US should see demand reach 26800 million tonnes by
2011. Demand in the Asia/Pacific region will hit 14200 mil-
lion tonnes, while demand in Western Europe will reach
3210 million tonnes and the Rest of the World 4830 million
tonnes.

An increase in non-building construction projects in the US
will also contribute to overall aggregates market growth,
despite a slowdown in residential construction activity.

The non-building construction market, which accounted for
over 70% of worldwide aggregates demand in 2006, is
forecast to be the fastest growing. Gains in non-building
construction will predominantly be fuelled by an increase in
road and highway development in developing nations.

Demand for construction aggregates used in the production
of asphaltic concrete will climb the fastest of all major ap-
plication categories, said the report, spurred on by growth
in road building and maintenance construction around the
world. Aggregates used in hydraulic concrete applications,
which accounted for approximately 40% of total 2006
product demand, are expected to rise at a slightly more
moderate pace.

(INTERNATIONAL CONSTRUCTION, January 4, 2008, Edi-
tor: Richard High)

New islands for Dubai

Dubai, UAE-base developer Nakheel has announced two
major new projects, described as being at “initial concept
stages”. The first is yet another reclaimed island scheme
for the emirates coast, dubbed ‘The Universe’, which will
feature islands in the shape of the sun, moon and planets.
The second is the redevelopment of Port Rashid.

A site west of the existing ‘Palm Jumeirah’ and inland from
the ‘World’ reclamation projects has been identified for The
Universe. Nakheel says it will evolve the design following
engineering, feasibility and environmental studies, which it
says are already underway.

The developer was keen to stress the scheme will have
strong environmental credentials, and will be the flagship of
its new 'Blue Communities’ sustainability initiative. “Blue
Communities seeks to fund research and development ac-
tivity, and promote active engagement with international
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experts on the issues of sustainable development, construc-
tion, management and governance of costal communities
around the world,” it said in a statement.

Nakheel’s plans for Port Rashid reflect, it says, the changing
dynamics of the emirate, with more commercial activity
moving from this historic harbour to Jebel Ali Port. “Nakheel
is committed to preserving and expanding this site of his-
toric importance with a new urban waterfront that will cre-
ate real estate, generate jobs, attract tourism and help
drive economic growth,” it said.

Under its plans, which are already underway, the existing
port area will be expanded through reclamation to provide
homes for a total of 200000 people. The scheme is de-
signed to maintain Port Rashid as a tourist and cruise vessel
port, with commercial operations transferring to Jebel Ali

(INTERNATIONAL CONSTRUCTION, January 21, 2008, Edi-
tor: Chris Sleight)

Bribes freeze Bulgarian roads

A bribery scandal involving two civil servants is threatening
to bring major road construction projects to a halt in Bul-
garia. The European Commission has asked for funds to be
frozen pending investigations.

Two directors of Bulgaria’s state-owned National Road In-
frastructure Fund (NRIF) have been arrested after report-
edly being caught taking bribes. Lyubomir Lilov, director of
utilisation of EU funds and Ivan Vladimirov, a member of his
staff responsible for projects under the EU’s Instrument for
Structural Policies for Pre-Accession (ISPA) prgramme were
reportedly caught receiving BGN 25000 (€ 12800).

As a result of the arrests, which were apparently made fol-
lowing a tip-off from an unnamed person who Mr Lilov and
Mr Vladimirov had allegedly solicited the bribe from, the

European Commisison has asked for all payments to NRIF
to be frozen.

A statement from the Commission said, "The Commission
had been informed that two high-level officials from an
agency dealing with road infrastructure projects have been
arrested on charges of receiving bribes on contracts.
The Commission has written to the Bulgarian Ministry of
Finance asking it not to certify any expenditure before the
case is resolved, and not to sign any new contracts with the
agency. The Commission has written to OLAF regarding the
situation".

OLAF is the European Anti-Fraud Office.

(CONSTRUCTION EUROPE, January 29, 2008, Editor:
Chris Sleight)

World bridge record

have met for the first time, completing the world’s largest
arch span bridge.

The bridge, which is being constructed by Chinese contrac-
tor 2nd Navigation Engineering Bureau, spans the Yangtze
River near the city of Chongging in South West China. It is
a doubled decked structure with three car lanes per deck, a
railway and pedestrian walkways.

The US$ 358 million structure is 1741 m long and its main
arch spans 552 m, making it 49 m longer than Sydney
Harbour Bridge, on which it is modelled, and 3 m longer
than the previous record holder, the Lupu Bridge, Shang-
hai.

It consists of 72 steel arch boxes and just two piers, which
have a height of 190 m each, and was constructed by can-
tilevering out the side spans from each end, with temporary
stay cables to support the cantilevers. Specially designed
gantries were used to ‘walk’ the steel trusses and erect the
steel members.

The two sides of the ChaoTianMen Bridge, Chongqing,
China

Once fabricated, the two halves of the bridge, each weigh-
ing 20000 tonnes, were hydraulically tilted and steered in
order to align them with the centre span.

The centre span was installed by the full cantilever method,
with the assistance of sling pylons up to 100 m height. The
steel truss was put in place first, then the arch rib truss and
hangers until the centre span was closed.
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The ChaoTianMen Bridge will be painted China Red when
construction is complete and is expected to open to traffic
later this year.

(INTERNATIONAL CONSTRUCTION, January 30, 2008, Edi-
tor: Richard High)

Dubai Crossing design unveiled

Following the announcement of a sixth crossing at Dubai’s
Creek earlier this week, US-based FXFOWLE International
has unveiled the winning designs for the iconic structure.

The Sixth Crossing at Dubai Creek will span 1.7 km and rise
205 m, making it the largest and tallest spanning arch
bridge in the world. It will carry six lanes of traffic in each
direction plus two lanes for the extension of the Dubai’s
Green Metro line.

There will also a “sustainable transportation station”, pe-
destrian walkways, and multi-modal access to the future
Dubai Opera House.

FXFOWLE International’s proposal was selected by Dubai’s
Roads & Transport Authority (RTA) following an interna-
tional competition. The bridge will join five existing Dubai
Creek crossings (four bridges and one tunnel).

Commenting on the competition win, Sudhir Jambhekar,
senior partner at FXFOWLE said, “We are extremely
pleased, and honored, that our design for Dubai Creek’s
newest Crossing Bridge will be adopted by the Roads &
Transport Authority.”

According to Mr Jambhekar the bridge’s design was inspired
by “multiple sources”, including “the rhythmic grace of Du-
bai Creek’s current and the elegant splendor of the sand

dunes adjacent to the City, to the lighting patterns of the
lunar cycle and the design of the future Opera House.”

The bridge will unite the areas of Jadaf on the Burj Dubai
side to the west of the creek with the Lagoons and Festival
City developments to the east.

(INTERNATIONAL CONSTRUCTION, February 5, 2008, Edi-
tor: Richard High)
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Analysis of Asphalt Pavement
Materials and Systems :
Emerging Methods

(Geotechnical Special Publi-
cation No. 176)

Linbing Wang - Eyad Masad,
% Editors

The book contains 13 papers presented at the symposium
on Mechanics of Flexible Pavements at the 15th U.S. Na-
tional Congress of Theoretical and Applied Mechanics, held
in Boulder, Colorado, June 25-30, 2006. This Geotechnical
Special Publication covers a variety of important and timely
topics in the characterization, modeling, and simulation of
the behavior of asphalt pavement systems. Topics dis-
cussed include modeling, numerical implementation and
simulation, and experimental characterization. Engineers
involved in mix design, pavement design and analysis, and
pavement performance assessments will benefit from this
report.

(ASCE, 2007)

Permafrost
Foundations

Permafrost Foundations:
| - State of the Practice

Edwin S. Clarke, Editor

As building expands in the north-
ern latitudes, it is critical to get
information about soil conditions
and geotechnical and structural
issues in the hands of those deal-
ing with the many challenges of
building on frozen soils. Permafrost Foundations: State of
the Practice presents the most current techniques used to
design and construct foundations on permafrost. Failure to
understand the complexity of technical issues involved in
building under these extreme conditions can start with the
settlement or jacking of the soils, and result in conditions
ranging from sloping buildings to swayback roofs to com-
plete structural collapse. This monograph includes eight
chapters, which present the authors’ experiences in both
the design and remedial actions required for the continued
successful performance of these systems. It will be benefi-
cial to geotechnical engineers, structural engineers, and
anyone involved in design and construction on frozen soils.

(ASCE, 2007)

Proceedings of the 7th
International Symposium
on Field Measurments in
Geomechanics

(Geotechnical Special
Publication No. 175)

Jerry DiMaggio - Peter
Osborn, Editors

This proceedings was presented at the 7th International
Symposium on Field Measurements in Geomechanics,
FMGM 2007, held in Boston, MA from September 24-27,
2007. It contains 105 papers that cover the following
themes:

e Case studies demonstrating the role of field measure-
ments in problem-solving, research, safety assessment
and improving the design of civil engineering structures
and works.

e State-of-the-art and future trends in measurement
technologies, equipment, communications, data man-
agement and interpretation, and visions for future de-
velopment.

e Business side of instrumentation demonstrating and
quantifying the benefits of field measurements to pro-
ject management teams, owners, engineers, contrac-
tors, regulators and insurers.

(ASCE, 2007)

ICE design and practice guides:
Contaminated land - investiga-

iestgaton, assssemel  tion, assessment and remedia-

tion, 2nd edition

J. Strange and N. Langdon

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

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

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

(Thomas Telford, November 2007)

Internal Erosion of Dams and
their Foundations

Selected papers from the
Workshop on Internal Erosion
and Piping of Dams and their
Foundations, Aussois, France, 25-
27 April 2005

Robin Fell & Jean-Jacques Fry

Internal erosion and piping in embankments and their foun-
dations is the main cause of failures and accidents to em-
bankment dams. For new dams, the potential for internal
erosion and piping can be controlled by good design and
construction of the core of the dam and provision of filters
to intercept seepage through the embankment and the
foundations. Internal Erosion of Dams and their Foundations
brings together a selection of the best reviewed papers
from the Workshop on Internal Erosion and Piping of Dams
and their Foundations, held in the spring of 2005 in Aussois,
France. The book covers the whole internal erosion process,
from initiation of erosion, continuation, progression to form
a pipe, and formation of a breach. An overview chapter
based on the Workshop describes the state of the art in the
field and identifies research needs. This resource will be
most valuable to dam engineers, researchers and students
who are involved in assessing the safety of embankment
dams with regard to internal erosion and piping.

(Taylor and Francis)

Fundamentals of Rock Mechanics

Fourth Edition

J. C. JAEGER, N. G. W. COOK and
Robert Zimmerman

Widely regarded as the most authoritative and
comprehensive book in its field, the fourth edition of

Fundamentals of Rock Mechanics includes new and
substantially updated chapters to this highly praised text.

e  Extensively updated throughout, this new edition
contains substantially expanded chapters on
poroelasticity, wave propogation, and subsurface
stresses

e  Features entirely new chapters on rock fractures and
micromechanical models of rock behaviour

e Discusses fundamental concepts such as stress and
strain

e  Offers a thorough introduction to the subject before
expertly delving into a fundamental, self-contained
discussion of specific topics

e Unavailable for many years, now back by popular
demand.

"Previous editions of this seminal book have provided stu-
dents, researchers and practitioners the world over with the
rock mechanics basics for engineering applications. In this
4th edition, Professor Zimmerman, a world expert in the
field, has now updated the content in line with modern
thinking, while retaining vital emphasis on the fundamen-
tals of the subject. I strongly recommend this book to any-
one studying, researching or using rock mechanics: the
book is invaluable, both as a learning tool and as a refer-
ence source for the underpinning fundamental science.” -
John A Hudson, Emeritus Professor, Imperial College, and
President (2007-2011), International Society for Rock Me-
chanics.

(Wiley-Blackwell ,2007)

GeoCongress 2008: Geotechnics
of Waste Management and
Remediation (GSP 177)

Milind V. Khire, Akram N. Alsha-
wabkeh & Krishna R. Reddy, Edi-
tors

Geotechnics of Waste Management and Remediation con-
tains over 100 papers that were presented at the 2008
GeoCongress, held in New Orleans, Louisiana from March
9-12, 2008. This Geotechnical Special Publication addresses
the challenges of sustainability in remediation and waste
management. It covers topics including: new and conven-
tional remediation technologies, design and operational
aspects of bioreactor landfills, innovations in design and
assessment of covers and liners, management of mining
wastes, and recycle and reuse of waste materials.

(ASCE, 2008)
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GeoCongress 2008: Geosustain-
ability and Geohazard Mitigation
(GSP 178)

Krishna R. Reddy, Milind V. Khire
& Akram N. Alshawabkeh, Editors

Geosustainability and  Geohazard
Mitigation contains over 140 papers
that were presented at the 2008 Geo
Congress, held in New Orleans, Louisiana from March 9-12,
2008. This Geotechnical Special Publication discusses the
challenges of sustainability in geotechnics. It covers topics
on education, sustainable materials and infrastructure, risk-
based analysis and design, and impacts and mitigation of
geohazards.

(ASCE, 2008)

GeoCongress 2008: Characteriza-
tion, Monitoring, and Modeling of
GeoSystems (GSP 179)

GEOCOMNGRESS

2008 Akram N. Alshawabkeh, Krishna
R. Reddy & Milind V. Khire, Edi-
tors

e Asce == Characterization,

Monitoring  and

Modeling of GeoSystems contains
135 papers that were presented at the 2008 GeoCongress,
held in New Orleans, Louisiana from March 9-12, 2008. This
Geotechnical Special Publication covers mechanical and
chemical soil behavior, testing, and modeling. It presents
innovations on subsurface characterization and monitoring,
characterization of rocks, problematic soils and waste mate-
rials, and sensor technologies. Recent developments in nu-
merical and computational geotechnics, emerging technolo-
gies, fate and transport modeling, uncertainty modeling,
and micro- and environmental geomechanics are also dis-
cussed.

(ASCE, 2008)

Introduction to Computational
Earthquake Engineering

Muneo Hori

This book introduces new research
topics in earthquake engineering
through the application of computa-
tional mechanics and computer sci-
bvered discuss the evaluation of earth-
quake hazards such as strong ground motion and faulting
through applying advanced numerical analysis methods,
useful for estimating earthquake disasters.

Earthguake
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These methods, based on recent progress in solid contin-
uum mechanics and computational mechanics, are summa-
rized comprehensively for graduate students and research-
ers in earthquake engineering. The coverage includes sto-
chastic modeling as well as several advanced computational
earthquake engineering topics.
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www.texnikanea.gr

Moiol eipaoTe?

Ta TEXNIKANEA cival To nNpwTo nMEPAOIO TEXVIKO
Portal evnuépwong otnv EAAGda. To project, otnv na-
pouoa pop®r, «doulevsTal» and Ta péoa Tou 2006 ano
KAIMAKIO €I0IKWV Kal EUNEIPWY OTNV avAnTuEn Kal OTeEAE-
Xwaon SIKTUGK®WV NUA®V, cUPQVA HE Ta TeAeuTaia die-
evr npoTuna.

Me BgpaTtoloyia kal evnuepwTika deATia and Tnv EAAGda
kal Tov Koopo, Bfuarta evdiapépovtog Tou Texvikou
KAGdou aAAG kal Xpnolya o€ PNXavikoug gpyalgia onwg
n Ayopa Epyaciag, oi EkdnAwoeic, Ta Texvika AegATia
TUnou ka, IAodogia pag ATav, Kal NapaPevel, va «ayyi-
Coupe» OAO Kal apecoTEPA To €upl KOIVO TOU €AANVIKOU
TexvikoU KA&dou. MapéxovTag UAN oTnv onoia dev Kupl-
apXoUv OPICHEVEG WOVO €IDIKOTNTEG AAAG MOU avagpEpeTal
Kal oToug 10 kKAGdoUC PNXAVIK®V Kal ouva@wV avTIKEl-
MEVWV, anookonoupe aTnv dnuioupyia evog MaveAArviou
dikTuakoU epyaleiou, d1eBvav npodiaypapwyv Kai gupei-
ag avayvwpiong.

To JikTuo cuvepyatwv otnv EAAGda kai Tov Koopo
- SUMHETOXIKOTNTA

Me TIg Taoeig Tou oUyxpovou internet va sival 600 nep-
voUV Ta Xpovia OA0 Kal NEPIOOOTEPO «OUMMETOXIKEG», Td
TEXNIKANEA Jcv pnopoucav napd va akoAouBrjoouv
Tnv nopeia autn, diIaTnPwVTAg £€va dikTuo nou og EAAGda
kal d1ebvwg apiBuei oTic apxég Tou 2008 nepi Ta 100
EKAEKTA HEAN and Tnv JIeBVN TeXVIKN KAl akadnuaikn
KolvoTnTa. O apiBUoG auTWV TWV ATOPWV CUVEX®WG AU&d-
VETal KABWG o €BeAOVTIKN KUpiwg Bdon npaypaTonolol-
vTal KabnuepIva VEEG CUVEPYAOIEC ME auToUC nou eniBu-
poUV va GUPMETEXOUV evepyd.

O1 evdiagepOPevol, UNO TNV €MIKMEAEIT Kal Kpion piag o-
padag unelBuvwy PNXavikwy, anoé onou kai av Ppioko-
vTdl JnopoUv va evowpatwvovTal kal va agonololvTal
apTia Kal anoTeAeouaTika.

3£ NolouG ansubuvopaoTe?
Ta TEXNIKANEA ansuBuvovTal oToug €€N1G KAAdoug:

MoA.Mnxavikoi, ApXITEKTOVEG, HAEKTPOAOYOI, MnxavoAo-
yol, Xnu.Mnxavikoi, Tonoypagol, MetaAAgioAoyol, Nau-
nnyoi, Mnxavikoi MepiBaAAovTog kal Mnxavikoi Alaxeipi-
ong Texvikwv 'Epywv. Me To guvolo Twv EAAAVWV pnxa-
VIKQOV Mou ansubuvopaoTte SUVNTIKA vad avePXETAl OTIG
300,000 datopa (AEI, ATEI kal IDIWTIKEG ZXOAEG), TO ME-
YEBOG TNG QVTIKEIYEVIKNG WAG ayopdg -povo gg pnxavi-
KoUc- eEakoAouBei va avépxeral oe 300,000! AuTd, BI10TI
Ta TEXNIKA NEA, aneuBuvovTal o kabe nAikia kai ava-

yKn:

€ QOITNTEC Kal ano@oiToug, ae eAeUBEPOUG enayyeAua-
Tieg, TO00 Og VEOUG OO0 Kal O EUMEIPOUG, OE UNXavikoUg

nou anacyoAouvTal oTov Anuocio Touéa, akopa Kal o€
ouvTa&iouxoug pnxavikoUcg f Kal oTo gupuy KOIVO e avd-
Aoyoug npoBAnuaTiopouc kail avalnTnoeic.

BN 4 International Journal of
Geoengineering Case Histories

http://casehistories.geoengineer.org/volume/volum
el/issue2/issue2.html

KukAogopnoe To Teuxog V. 1 / I. 2 Tou International Jour-
nal of Geoengineering Case Histories (Iavoudpiog 2008) pe
Ta akoAouBa apbpa:

“Design Process of Deep Soil Mixed Walls for Excavation
Support” by Rutherford, C.J., Biscontin, G., Koutsoftas, D.,
Briaud, J-L., pp. 56-72 (Paper ID: IJGCH_1_2_1)

“Effect of Dredging and Axial Load on a Berthing Structure”
by K. Muthukkumaran, R. Sundaravadivelu, S.R. Gandhi,
pp. 73-88 (Paper ID: IJGCH_1_2_2)

“Geological Engineering Reconnaissance of Damage caused
by the October 15, 2006 Hawaii Earthquakes” by Edmund
W. Medley, pp. 89-135 (Paper ID: IIGCH_1_2_3)

“Lack of Maintenance Compromises Tunnel Structural
Safety” by Salah Sadek, Bilal Hamad, pp. 136-157 (Paper
ID: IIGCH_1_2_4)

vgen_mm

KukAogpopnoe To TeUxog #38 Tou Newsletter Tou Geoengi-
neer.org (®PeBpoudpiog 2008) pe MOAANEG XPHOIMEC NAnpo-
(Popieg yia OAa Ta BEPATA TNG YEWTEXVIKNAC MNXAVIKAC. YNev-
QupileTar 0TI To Newsletter €kdideTal and Tov OUVASEAPO
Kal HEAog TNG EEEEMM AnunTpn Zékko (secretariat@geoengi
neer. org).
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GEOHAZARDS

EXECUTIVE BUREAD

KukAo@oOpnoe To Teuxog Tou Iavouapiou 2008 Tou mAnpo-
poplakoU gpuAladiou TnG IGOS GEOHAZARDS INITIATIVE.

The IGOS Geohazards Initiative intends to respond to the
scientific and operational geospatial information needs for
the prediction and monitoring of geophysical hazards,
namely earthquakes, volcanoes and land instability.

The IGOS Geohazard Theme is steered by the GARS-IGOS
Geohazard Joint Committee.

Chaired by UNESCO and currently including the British,
French and United States Geological Surveys, the European
and Japanese Space Agencies, and the International Con-
sortium on Landsides, the Federation of Digital Seismo-
graph Networks, the World Organisation of Volcanoes Ob-
servatories and the Global Geodetic Observing Systems.

LESYRTIRETICS

Geosynthetics International
An Official Journal of the IGS
www.thomastelford.com/journals

Geosynthetics International is an official journal of the IGS
and has established itself as a premier peer-reviewed jour-
nal on geosynthetics. The Journal publishes technical pa-
pers, technical notes, discussions, and book reviews on all
topics relating to geosynthetic materials (including natural
fiber products), research, behaviour, performance analysis,
testing, design, construction methods, case histories, and
field experience.

Geosynthetics International is only published electronically
starting Volume 10 (2003) by Thomas Telford and is free to
IGS Members.

i1l

Geotextiles & Geomembranes
An Official Journal of the IGS
www.geosyntheticssociety.org/journals.htm

Geotextiles and Geomembranesis dedicated to the mission
of the IGS, which is to promote the scientific and engineer-
ing development of geotextiles, geomembranes, related
products, and associated technologies.

The Journal publishes technical papers, technical notes,
discussions, and book reviews on all topics relating to geo-
synthetics, research, behaviour, performance analysis,
testing, design, construction methods, case histories, and
field experience.

Geotextiles and Geomembranes is now available free in
electronic format to IGS Members.
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Topéag NEWTEXVIKAG TnA. 210.7723434

ZXOAH NMNOAITIKQN MHXANIKQN ToT. 210.7723428

EONIKOY METZOBIOY NMOAYTEXNEIOY HA-Ai. geotech@central.ntua.gr
MoAuTtexveioUNnoAn Zwypagpou IotooeAida www.ntua.gr/civil (uno kartaokeun)

15780 ZQIrPA®OY
«TA NEA THX EEEEMM» Ekd0TnG: XproTog Toatoavipog, TNA. 210.6929484, ToT. 210.6928137, nA-d1. pangaea@otenet.gr

«TA NEA THX EEEEMM>» «avapTwvTdl» Kal 0TnV I0TooEAida www.pangaea.gr
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