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ABSTRACT

The temple of Zeus at Olympia in the renowned archaeo-
logical site of the Olympic Games, in SW Peloponnese, is a
typical case of an ancient monument associated with claims
of earthquake damage and destruction. The German ar-
chaeologists that initially excavated the site and studied the
temple debris the last quarter of the 19th century, as well
as later and recent investigators, postulate that the Temple
although in ruinous condition, was utterly destroyed the 6th
century AD by an earthquake. Recent sedimentological in-
vestigations suggest that a tsunami may also have contrib-
uted to the destruction and the subsequent burial of the
temple with silt. The aim of this paper is to examine in a
quantitative way the hypothesis that the last standing col-
umns of the Temple of Zeus were overturned by the seis-
mic shaking of a damaging earthquake and if so what was
the likely intensity and characteristics of the strong ground
motion at the site. On the basis of dynamic analyses of dis-
tinct element models of the columns, it is found that even
exceptionally strong seismic shaking is unlikely to overturn
them. The location of the fallen columns also differ signifi-
cantly by the patterns revealed by the numerical analyses.
On that basis the hypothesis that the columns were inten-
tionally pulled down by ropes pulled by animals during the
early Byzantine period, seems more likely and should be
investigated more thoroughly.

INTRODUCTION

The general tendency of the scholars that studied the find-
ings of early archaeological excavations and remains of
ancient structures (temples, fortifications or palaces) in
Greece, to frequently ascribe evidence of destruction to
strong earthquakes without scrutiny, has been strongly
criticized by later researchers, who emphasize the need to
systematically re-examine such hypotheses. The develop-
ment of modern analytical tools and laboratory techniques
in a wide spectrum of scientific fields and the establishment
of a consistent archaeoseismological methodology (Guido-
boni et al., 2002) to evaluate and cross check the evidence,
provide the necessary tools to undertake such endeavors.
The benefit of such investigations is twofold: to clarify the
conditions of damage and the final abandonment of impor-
tant architectural complexes of the antiquity, and to provide
data to probe into the seismic history of the examined sites
with certain implications to our understanding of the re-
gional seismic hazard.

A typical example of such unverified claims for an “archaeo-
logical” earthquake is the Temple of Zeus at Olympia. The
German archaeologists that initially excavated the site and
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studied the findings, as well as later investigators, from
Dinsmoore (1940) to Younger and Rehac (2009), postulate
that the Temple has been seriously damaged by strong
earthquakes, and subsequently repaired in the mid 4th cen-
tury B.C. and the 2nd century B.C. and was utterly de-
stroyed by an earthquake the 6th century AD. A number of
column drums, which can be observed today by the ordi-
nary visitor of the site to lay on the ground in a domino-like
fashion, form the basis of the hypothesis that at least some
of the last surviving columns of the temple were overturned
by a strong earthquake. Some recent researchers go be-
yond the traditional explanation and examine the possibility
that the sanctuary of Zeus was inundated by a tsunami that
reached the site the mid 6th century A.C. (Vott et al.,
2011) which toppled (?) the last standing columns. They
observe that the remains of the fallen columns (or at least
some of them) “float” in high energy sediments probably
deposited by the tsunami. The aim of this paper is to exam-
ine in a quantitative way the hypothesis that (at least) the
last standing columns of the Temple of Zeus were over-
turned by the seismic shaking of a damaging earthquake
and if so what was the likely intensity and characteristics of
the strong ground motion.

THE TEMPLE OF ZEUS AT OLYMPIA

The Temple of Zeus was built from 470 to 456 BC within
the sanctuary of Zeus at Olympia, under the direction of the
Elean architect Libon. It was the largest Temple of the an-
tiquity in the Peloponnese and later (circa 430 B.C.) it
housed the renowned chryselephantine statue of Zeus,
sculpted by Pheidias (figure 1). The peristyle of the temple
consisted by 6 x 13 columns, about 10.43 m high and
measured 27.5 x 64.1 m. The temple itself was over 20 m
high (figure 1). Within the peristyle were the pronaos (front
porch), cella (central room) and opisthodomos (rear porch)
built by large limestone blocks. Two rows, each of 7 Doric
columns, divided the cella into 3 aisles (see cross section in
fig. 1). The platform (crepis), where the temple was stand-
ing, is 27.68 m by 64.12 m in size (figure 2) and has 3 un-
equal steps. The crepis was built on a foundation 2.50 m
deep, presumably to reach competent ground. The temple
was build by local shelly limestone covered with stucco. It
stood at its place for almost a thousand years, saw mo-
ments of glory as it was the center of the Olympic festivities
and suffered damages induced by natural disasters as well
as warfare, invasions and looting.

The 3rd century AD saw the site suffer heavy damage ei-
ther from earthquakes or man made interventions. The
threat of invading tribes (Heruls) in 267 AD led to the erec-
tion of rough fortifications with robbed material from the
monuments of the sanctuary. Despite the destruction ob-
served in the monuments and the general decline of the
sanctuary, the Olympic festival continued to be held until
the last Olympiad in 393 AD. Apparently, after the suspen-
sion of the games the Temple of Zeus was abandoned and
probably destroyed to a large extend around 426 AD follow-
ing an edict by Theodosius II enforcing the ban on pagan
festivals. The nearby workshop of Pheidias was turned into
a Basilica and the site was inhabited by a Christian commu-
nity which prospered during the 5th century AD until Justin-
ian's plague. The two Earthquakes of the mid-6th century
(522 and 551) known by historical sources that caused
widespread damage to the Peloponnese are held responsi-
ble for the temple’s complete destruction. Repeated floods
of the nearby Kladeos river (Foundoulis et al., 2008), or
flooding by a tsunami(es) according to Vott et al., (2011),
ensured that the settlement was finally abandoned alto-
gether in the early 6th Century. Over time the site was bur-
ied under accumulated alluvial deposits, up to 8 meters
deep.

The exact site of ancient Olympia was re-discovered in

1766 by the English antiquarian Richard Chandler. The first
excavation of the sanctuary at Olympia was not carried out
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Figure 1 Reconstruction of the West fagade of the temple of
Zeus and of a cross section

until 1829, by the French "Expedition Scientifique de
Moree" and the first systematic major excavation of Olym-
pia began 50 years later in 1875, by the German archaeo-
logical school. During these excavations the temple of Zeus
was fully uncovered by the sediments. Many columns of the
southern flank were found on the ground in an impressive
domino style arrangement of the drums, which was imme-
diately interpreted by the archaeologists to be a result of an
earthquake. On the basis of archaeological data they esti-
mated that the final destruction of the temple, which was
probably already in ruinous condition, took place in the mid
or late sixth century AD. Figure 2 depicts the plan view of
the ruins of the temple as found during the archaeological
excavations of the last quarter of the 19th century and fig-
ures 3 and 4 photographs of the fallen columns during the
archaeological excavations and at their present condition.

Figure 2. The ruins of the Temple of Zeus as discovered
during the excavations of the last quarter of the 19*" cen-
tury undertaken by the German Archaeological School (Cur-
tius and Adler 1892)
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ZEUS-TEMPEL VON SUDWEST GESEHEN.

Figure 3 The fallen columns of the temple of Zeus as un-
earthed during the archaeological excavations of the last
quarter of the 19th century (Curtius and Adler 1892).

Figure 4 The fallen columns of the temple of Zeus as they
are preserved today.

SEISMOTECTONIC SETTING AND POTENTIAL EARTH-
QUAKE SOURCES

The tectonic activity which controls the seismic hazard in
South-Western Greece is dominated by two mechanisms:
thrusting along the western part of the Hellenic Arc and
extension at the interior of the Arc. The first mechanism is
associated with large but infrequent earthquakes, which
may have affected the site from a distance, while the latter
is associated by more frequent small to medium size events
with a potential to affect the site from very short distances.
Figure 5 depicts the major tectonic features of the Aegean
arc and highlights the regions at the interior of the arc
which undergo the most rapid extension, while figure 6
presents the major known active faults of the Peloponnese
compiled by Lyon-Caen et al. (1986) and Lekkas et al.,
(1994). The site of ancient Olympia is situated within the
Alphios river tectonic graben, a similar tectonic structure
but significantly less active, to the Corinth gulf graben. The
Alphios river graben is bounted by E-W and NE-SW trending
normal faults. The length of these active faults does not
exceed 25-30 km and the expected maximum earthquake
magnitudes are limited to 6.0 to 6.4. The inset of figure 6
depicts the location of the Katakolo fault (KF) located at a
distance of 12-15 km from the site of ancient Olympia
which is the most active tectonic structure at the vicinity of
the Olympia site (Lekkas et al., 1993). Offshore to the west
lie the Hellenic trench where larger thrust faults are capable
of producing stronger earthquakes of magnitude7.0-7.2.
These faults are difficult to map and can only be traced by
offshore geophysics and microearthquake surveys. Fault
plane solutions of earthquakes along the arc as well as in
the back arc area are presented on the map of figure 5.
Intermediate depth earthquakes also occur on the subduct-
ing slab of the African plate underneath the Peloponnese.
The 1962 Corinthos earthquake (M=6.8), the 1964 Messe-
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nia earthquake (M=6.0), as well as the 2006 Kithira island
earthquake (M=6.7) are good examples of such events. The
intermediate depth earthquakes are characterized by an
attenuation pattern and strong motion frequency content
significantly different to the shallower events.
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Figure 5. Tectonic setting for the Hellenic subduction zone

Thick dark lines with solid barbs indicate active trenches,

Orange shading indicate the zones of active oblique exten-
sion. (Royden and Papanikolaou 2011)

Figure 6. Active faults in the Peloponnese. The selected
fault plane solutions depicted in the figure indicate the pre-
dominant tectonic stress field of the crust.

The focus of our research is the 6th century A.D. when the
temple was completely destroyed and covered by sedi-
ments. As mentioned before, there is historical evidence for
strong earthquakes that seriously damaged some cities of
the Peloponnese during the 6th century A.D., but informa-

tion is vague and confusing. During this period western
Peloponnese is outside the important trade routes of the
era and references by travelers and scholars are very
scarce. An earthquake that damaged the city of Corinth in
521 (or 522), (Evangelatou-Notara 1988) is unlikely that
had an effect in Olympia. However in 551 (or 552) accord-
ing to the contemporary annalist Procopius of Caesaria
damaging earthquakes occurred in the whole Greece and
devastated many Greek towns (Chaeronea, Coroneia, Nau-
paktos and Patras) and numerous villages in Boeotia,
Achaia and the Krissaean Gulf (Gulf of Itea). (Evangelatou-
Notara 1987-1988, Guidoboni 1994) The extent of the
earthquake damage reported by Procopius, along the entire
length of the Corinth Gulf from Patras to Chaeronia, is im-
pressive and it could only be explained by assuming a se-
quential reactivation of a chain of faults, which bound the
southern coast of the Corinth Gulf, (shown in figure 6) oc-
curring within a few weeks or a few months. In this case,
the Olympia site would be outside the meisoseismal area of
these earthquakes and damages to the temple of Zeus can-
not be explained. The destruction of the temple could only
be associated with these descriptions in the context of a
large intermediate depth earthquake, occurring underneath
the Peloponnese or an independent thrust fault event oc-
curring offshore the western coast of the Peloponnese. In
any case, the possibility that the temple was stricken by a
small local earthquake, which was not associated to the
earthquakes reported by Procopius, should also be consid-
ered.

On the basis of these considerations, possible earthquake
scenarios for the Olympia site are: a) a near field normal
fault event with a magnitude 6.0 to 6.4; b) a larger thrust
fault earthquake event with a magnitude up to 7.0 to 7.2
but occurring at a longer distance; and c) an intermediate
depth earthquake event of a magnitude up to 7.0-7.5 oc-
curring deep underneath the site. Three characteristic
strong motion records were selected to represent each of
these scenarios: The Kalamata 1986 accelerogramm which
was recorded at a close epicentral distance (R=10 km) to
the Ms=5.8 normal fault earthquake, and stroke the city of
Kalamata, situated 80 km south of Ancient Olympia; the
1979 Montenegro earthquake (Ms=7.2) recorded at the
hotel Olympic, represents the thrust fault event, and the
peculiar accelerogramm that was recorded at Bucharest
during the 1977 Romanian (Vrancea) Earthquake of 1977
(M=7.0) represents the intermediate depth earthquake
scenario. The possible seismic scenarios and the selected
records are tabulated in table 1.

Table 1 Earthquake scenarios considered and records se-

lected
Eanthquake scenarios
Earthquake Distance from Earthquake mechanism Representative Record
magnitude M the source (km) and source depth
. e it o Kalamata 1986
Normal or Strike Slip e PGA=0.2Tg
M=6.0-6.4 5-10 km Lallow (OTE Building) .
Shallow Ms=5.75. R=10 ki PGV=32.3 cm/sec
AMoutenegro 1979 .
Thrust I A PGA=0.29g
M=7.0-7.2 30-50 kin y . (Ulemyj-Hotel Olimpic) — =
Shallow Ms=72. R=24 km PGV=47.1 cin/sec
- Bucharest 1973 .
- Thrust i ; PGA=0.20g
M=7.0-7.5 40-80 km . (Building Res. Institute) iy "=
Intenmediate depth Me=7.05. R= 161 kmt PGV=T3.1 cin/sec

We deliberately selected records with a strong impulsive
character, attributed to directivity effects, because it is well
known from previous studies on the seismic response of
ancient columns (e.g. Psycharis et al. 2000) that such
structural systems are more vulnerable to long period
pulses. The acceleration and velocity time histories of the
strongest component of the selected records are presented
in Figure 7 along with their response spectra. The earth-
quake records and the relevant metadata were taken by the
Ambraseys et al., (2000) strong motion record collection.
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Figure 7. The stronger component of the three records used
in the analyses and corresponding response spectra

STRUCTURAL RESPONSE

Ancient Greek and Roman Temple columns are constructed
by a number of prismatic rock blocks (drums) that lie on
top of each other without mortar or any other bonding ma-
terial. There are only a few exceptional cases of monolithic
columns. Under earthquake excitations the column blocks
can slide or rock, accumulating permanent dislocations and
in extreme cases overturn. Each column of the temple of
Zeus was constructed by 14 drums of equal height. The
columns were crowned by Doric capitals and on top of them
the architrave blocks and entablature slabs were connecting
the columns to a continuous colonnade supporting the roof.
The typical column of the peristyle of the temple has base
diameter 2.21 m and top diameter (below the capital) 1.70
m. The aspect ratio of the typical column of the flanks is
H/D=4.73. The size and the proportions of the typical col-
umn of the temple of Zeus at Olympia are compared with
the columns of other Doric style ancient temples in figure 8.
It can be seen that the columns of the temple of Zeus at
Olympia are slightly higher than the columns of the Athe-
nian Parthenon and the columns of the temple of Zeus at
Nemea, but they are significantly less slender and hence
significantly more resistant to earthquake shaking.

Figure 8. Comparison of a typical column of the temple of
Zeus at Olympia with columns from other classical Doric
temples (after Miller-Wiener 1988)
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The earthquake response of single and multi drum columns
is a complicated, highly non linear structural problem. The
dynamics of a rocking block were investigated originally by
Housner (1963) and subsequently by many other research-
ers, either by analytical or by numerical methods. Analytical
solutions are limited only to the study of the transient re-
sponse of two dimensional free standing blocks, subjected
to trigonometric or other simple pulses (e.g. Makris and
Rousos 2000, Jhang and Makris 2001, Dimitrakopoulos &
Delong 2012 and Voyagaki et al. 2013). However these
solutions are valuable since they provide insights to the
controlling parameters of the response and can provide an
approximate estimates of the safety of more complex rock-
ing structures.

In figure 9, on the basis of the safe-unsafe boundaries de-
rived by Jhang and Makris (2001), we compare the safety
of the “equivalent single blocks” of all the Doric style col-
umns presented in figure 8, when subjected to a cosine and
a sine pulse of ag=0.5g and T,=0.8 sec and ag=0.3g and
Tp=1.5 sec. The first case grossly represent the directivity
pulse of a small earthquake at short site to source dis-
tances and the latter the directivity pulse of a larger earth-
quake at larger distances. It is observed that the larger
columns (Zeus at Olympia, Zeus at Nemea, Athens Parthe-
non) are less likely to overturn because of their lower p
values (where p = V3g /(4R) and R =V b2 + h2 = half di-
agonal of the block-a measure of its size). Moreover, the
relatively small aspect ratio of the columns of the temple of
Zeus at Olympia classifies them among the most resistant
between the columns shown in figure 8. On the basis of this
comparison, under single strong motion pulses of duration
longer than 1.5 sec and amplitude higher than 0.3g, most
of the columns shown in figure 8 are likely to overturn if
they behaved monolithically.

Despite the valuable insight provided by analytical treat-
ment of the rocking response of rigid blocks, numerical
analysis of such systems is more flexible and can handle
complex 3 dimensional multi-block columns subjected to
real earthquake excitations. The distinct element method in
particular, which was selected here for our analyses, has
been employed in the past (Psycharis et al. 1998, Psycharis
et al. 2000, Psycharis 2007, Psycharis et al. 2013), to simu-
late the dynamic response of multi-drum column assem-
blies, with satisfactory results. Although the dynamic re-
sponse of such systems is very sensitive to initial and
boundary conditions, it has been acknowledged that distinct
element models do capture the most significant aspects of
real dynamic behavior, as compared by observed response
during shaking table tests (Papantonopoulos et al. 2002,
Papantonopoulos et al. 2009) does not suffer from com-
promises on reproducing the details of a real life multi block
assemblies comprising ancient monuments. In the context
of the present investigation, models of a single free stand-
ing column as well as a pair of columns coupled by an ar-
chitrave (limestone slabs) were set up and analyzed by the
commercially available distinct element code 3DEC (Itasca
Consulting Group). The numerical models presented in fig-
ure 10 are used not only as a means to constrain the strong
motion level necessary to overturn the columns, but also to
investigate the mode of collapse and to predict the final
location of the fallen column which can be compared di-
rectly to their position in the archaeological site. The mod-
eling methodology and the material model parameters are
similar to the ones presented by Psycharis (2007).

A series of 3-dimensonal dynamic analyses of the single
column model, subjected to the earthquake records se-
lected in the previous paragraph, was performed by gradu-
ally scaling them up until instability of the column is
reached in order to bracket the strong motion intensity
necessary to overturn the columns and to study the mode
of rocking. Figure 11 summarizes the results of these nu-
merical analyses, in the form of maximum response dis-
placement of the capital versus the peak ground accelera-
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Figure 9. Safety against overturning for cycloidal pulses of
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tion and peak ground velocity of the excitation. The free
standing columns of the temple of Zeus overturn for a peak
ground acceleration of 0.24 to 1.20 g, depending on the
period of the directivity pulse contained in the record and
for a peak ground velocity of 70-130 cm/sec. The peak
ground velocity is better correlated to the maximum rota-
tion of the column and is a better indicator of the overturn-
ing potential of the record as suggested also by other re-
searchers in the field (Makris and Roussos 2000). The
strong motion of a small local earthquake, like the
Kalamata 1986 earthquake, is unlikely to overturn a free
standing column, since the Kalamata record should be
scaled up almost by a factor of 4.5(!) to overturn it. Like-
wise the Montenegro 1979 record should be scaled up by a
factor of 1.8 to overturn a free standing column. On the
other hand the Bucharest 1973 record represent a more
realistic scenario, since it overturns the column almost
without scaling. With respect to the mode of rocking, for all
the examined records, the column generally rocks vigor-
ously and looses its upper 5 to 10 drums, but with no ex-
ception a number of the lower drums remain in place, as
shown in figure 12. It is stressed out at this point that in
the archaeological site only the first drum was found in

place on the temple platform (crepis). All the other column
drums lay in a domino-like fashion aside the temple.

(e )

Figure 10. 3DEC single and two-column models used in the
analyses. A recently restored column of the temple is
shown on the photograph.

The mode of rocking of a couple of identical columns linked
with rigid slabs (representing the architrave blocks) is more
complex. The mode of rocking of the system is altered by
the addition of the blocks on top of the columns due to the
increased inertia. Analytical work presented by Makris and
Vassiliou (2013) for a plane trilith rocking frame, shows
that the addition of a beam on top of a couple of slender
rigid blocks increases their in plane resistance to overturn-
ing. In the three dimensional space the induced asymmetry
of the system also contribute to the increased dynamic re-
sistance of the system. The two columns do not rock in
phase and consequently the top beam starts to rotate in
order to follow the asynchronously rocking columns. This
mechanism cancels-out some high and medium frequency
pulses and consumes energy by friction between the top
beam and the columns. The instability of the system occurs
with an out-of-plane overturning of one or both columns.
The stability thresholds are for the two column model is
significantly higher. The Bucharest 1973 record should be
scaled up 1.6 times to overturn the two-column model, the
Montenegro 1979 record, 2.0 times and the Kalamata re-
cord 6.0(!) times. When the strongest component of the
accelerogramm is aligned to the colonnade axis the re-
quired scaling is even higher. Figures 13 and 14 present the
mode of rocking of a two-column model subjected to the
Bucharest 1973 and the Montenegro 1979 record. The
mode of collapse does not change significantly when we
rotate the two components of the record to align the
stronger or the weaker one with the colonnade axis. How-
ever the stability is found to be significantly higher when
the stronger component is parallel to the colonnade axis. In
these figures it is also observed that only the upper drums
of the columns and the capital fall over while a number of
the lower drums remain in place. Figure 14 presents in plan
view the likely location of the fallen debris of the two-
column model. It is observed that due to the top beam ro-
tation it is more likely the columns to reach the ground at
an angle to the colonnade axis and less likely to overturn in
a perpendicular direction. However the fallen drum patterns
are different to the ones unearthed by the archaeologists
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during the excavations of the site (compare figure 2 to fig-
ure 15).

595 pga.=0.24:1.20 g

1:75 ' /\
150 il / / 5
\/

max hor. displacement of the capital [m)

1.25 _é
1.00 /
075 D‘E—--ﬂj
0.50 —— —&—Bucharest 1977
0.25 —O— Kalamata 1986 ]
—— Monienegro 1979
0.00 | !
0 oA 075 1 125
pgatag
pgv,=70+130 cmisec
2325
200 =

1:?5 \
1.50 /
1.25 / /

max hor, displacement of the capital {m)

e/
0.75 / I:Lu-—-.;j
0.50 — —O— Bucharest 1877
095 |— —0— Kalamata 1988
—&5— Montenagro 1972
0.00 5 ’ t
o &0 80 120 150 180

pgv : cmisec

Figure 11. Maximum horizontal displacement registered at
the top of a free standing column model versus pga and
pgv of the scaled records.

7. DISCUSSION AND CONCLUSIONS

On the basis of the analyses presented previously, it seems
that free standing columns or the colonnades of the
peristyle of the temple of Zeus at Olympia are significantly
resistant to ordinary strong ground motions and they could
have toppled only by a strong earthquake shaking contain-
ing an exceptionally high amplitude long period pulse(s).
Such pulses have been recorded in the near field of large
earthquakes (M>6.5) but it is unlikely to be inherent in the
strong motion of smaller local earthquakes, like the ones
associated with the relatively short length faults mapped in
the vicinity of the Olympia site. Intermediate depth earth-
quakes occurring underneath the Peloponnese or thrust
fault events occurring offshore the western coast of Pelo-
ponnese are possible and more likely sources of such strong
ground motions.

The careful examination of the temple debris poses further
questions than provide answers. In all the analyses pre-
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sented here, when the columns topple more than four of
the lower column drums remain in place and only the upper
part of the column falls over. This mode of failure revealed
by the analyses is clearly not in agreement with the location
of the fallen drums found on site.

ey

Bucharest x1.05
Montenegro x1.80
Kalamata x4.80

frmmany [y [t |y

W A
[ e

Figure 12.Rocking mode and overturning of a free standing
column under the excitation of the three scaled records.

The radial arrangement of the fallen columns might suggest
that either human action led the temple’s final destruction,
or that the preservation of the roof elements in their place
when the earthquake stroke, produced such a pattern of
fallen debris. In figure 2 it can be observed that six of the
columns of the southern flank were found overturned
straight to the south, while five of the columns of the
northern flank have been toppled to the North. Moreover,
two of the columns of the western flank are found over-
turned to the west and one of the columns of the East flank
to the east. Not a single column was found overturned to-
wards the interior of the peristyle. It might be postulated
that the superstructure elements and the temple roof might
pushed the columns in an outward direction and is respon-
sible for this radial arrangement of the fallen columns. But
where are the superstructure elements? The cella wall
blocks, as well as almost all of the frieze blocks, were never
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found on site, which means that either before or after the
collapse of the temple the debris have been extensively
robbed. A reasonable answer is that the blocks that were fit
for second use were removed and used probably for other
constructions and only the enormous cylindrical column
drums, that was difficult to cut or move, were abandoned
on site.

| Bucharest x1.60 j

Front View Side View

Bucharest x2.50 E !

Front View Side View

Figure 13. Snapshots of a two-column model subjected to
the Bucharest (x1.6) record. The strongest component of
the record is applied normal (left) and along (right) the axis
of the colonnade

I Montenegro »2.00 E

Front View Side View
n Montenegro »2.80 E
Front View Side View

Figure 14. Snapshots of a two-column model subjected to
the Bucharest (x1.6) record. The strongest component of
the record is applied normal (left) and along (right) the axis
of the colonnade.

But if it is not an earthquake that destroyed the temple
what were the means and the methods that were used dur-
ing the early Byzantine period to demolish such structures?
Prof. S.Miller, who describes the gradual demolition of the
temple of Zeus at Nemea (Miller S. 1986), notices that a
simple method to topple the slender (but massive) columns
of this temple, was to undermine them either by removing
the stylobate blocks or by breaking the bottom drum. A
seriously undermined surviving column is a living proof of
this practice, also referred as tree-felling technique. A lively
description of the methods used for the destruction of an-
cient temples in the late 4th century A.D. is also provided
by Theodoret in his “Ecclesiastical History” (see also Talloen
and Vercauteren 2011) where he describes the destruction
of the Temple of Zeus at Apamea in Syria by Cynegius, the
praetorian prefect of emperor Theodosius I in the East. “An
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initial attempt was made to pull down the temple but the
stone was so hard and the columns so massive, and held
together with iron and clamps, that the prefect despaired of
pulling them down. Praying for divine assistance, he was
visited the next morning by a simple laborer, who sug-
gested that the foundation of three of the columns be un-
dermined and replaced by timber beams, to which he then
set fire. When their support had vanished the columns
themselves fell down, and dragged the other twelve with
them. The side of the temple which was connected with the
columns was dragged down by the violence of their fall, and
carried away with them".

Figure 15. Final position of the collapsed columns for the
Bucharest (up) and the Montenegro (down) records (from
figures 13 and 14). The long arrow indicates the direction of
the strongest component of the record.

By examining the fallen columns of the temple of Zeus, one
can also observe that in 18 from the 34 columns of the
peristyle the bottom drum (gray shaded in figure 2) was
found in place, and that the crepidoma is also intact. Most
drums of the fallen columns are also intact and hence we
can safely conclude that the undermining technique was
definitely not used in Olympia. The other method to over-
turn the columns is to pull them down by ropes and pack
animals (figure 16). Given the size of the columns of the
temple of Zeus at Olympia and their low aspect ratio it
would be required a significant effort and resources for such
an endeavor. Each column weights approximately 80 tons
and with a slenderness ratio of 4.73 a horizontal force of 17
tons would be required under static conditions to overturn
them. A single column would require at least 16 of the
strongest horses and at least 10 strong oxes to apply such
a force. The provision of the animals as well as the neces-
sary ropes for such an operation would require a consider-
able preparation and organization.

Figure 16. A possible method to pull down the columns us-
ing pack animals and ropes.

In conclusion, our analyses highlighted the resistance of
columns with the size and proportions of those of the tem-
ple of Zeus at Olympia to earthquake shaking and their
relative vulnerability to impulsive near fault motions. The
toppled columns of the temple could be the imprint of




strong motions similar to the Bucharest or the Montenegro
records, while smaller earthquakes are unlikely to produce
such long period-high velocity pulses able to topple the
columns. However the domino like pattern of many columns
as well as the radial pattern of some of the columns around
the temple is more difficult to explain by considering simple
one or two-column models. A more complete structure
(with some roof elements) might end up in the ground in a
similar manner, but such a model has not been investigated
in the present stage of research.
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The 10-year Extended Landslip Preventive
Measures Project in Hong Kong

Introduction

Hong Kong has a population of over 7 million. It has a small
land area of about 1,100 km2, about 60% of which com-
prises hilly terrain. The scarcity of flat land had led to dense
urban development on hillsides in the past. At the time of
rapid economic expansions in the 1960s to 1970s, the little
statutory control in regulating slope formation works had
led to a large stock of substandard and potentially unstable
slopes in the territory. Coupled with high seasonal rainfall,
there were frequent landslides claiming many lives. In par-
ticular, two disastrous landslides occurred on 18 June 1972
making it the darkest day in the history of landslides in
Hong Kong. One of these landslides involved the collapse of
a 40 m high road embankment in a resettlement estate,
killing 71 people. The other occurred on a steep hillside in a
residential area. The debris demolished a 13-storey build-
ing, killing 67 people.

Since its establishment in 1977, the Geotechnical Engineer-
ing Office (GEO) has developed and operated a comprehen-
sive Slope Safety System to manage the acute landslide
problem in Hong Kong. One of the key components of this
System was the implementation of the Landslip Preventive
Measures Programme (LPMP) from 1977 to 2010 to sys-
tematically study and retrofit old substandard man-made
slopes.

The Project

The LPMP had undergone various stages of evolution to
cope with the growing demand and expectation of the pub-
lic for slope safety. In the period 2000-2010, the GEO
launched a project entitled “10-year Extended LPM Pro-
ject” under the LPMP. The Project targeted to upgrade
2,500 substandard slopes. These were selected from a pool
of 60,000 slopes and the most deserving ones were se-
lected by means of a risk-based priority ranking system.
The locations of the slopes are shown in Figure 1. The total
expenditure of the Project was about US$ 1200 million.

N

Figure 1. Location of Man-made Slopes in Hong Kong

Challenges of the Project

The Project involved upgrading a large number of slopes,
the majority of which are located close to existing buildings
and busy roads (Figure 2). There were over 150 active con-
struction sites, scattered around the territory, at any one
time throughout the project period. The scale and potential
impact of the works called for close liaison with the stake-
holders affected, effective project management, careful
selection of design options, thorough planning of site logis-
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tics and good construction control. The increasing public
expectation on aesthetically-pleasing slope appearance also
posed a great challenge.

Figure 2. Slopes Close to Existing Developments and Busy
Roads

Application of Innovative Ideas and Technology

The challenges of the Project were overcome through inno-
vative application of technology, engineering skills and
practices in the project delivery, as illustrated by the follow-
ing examples.

Pioneering design options

Up to the late 1980’s, substandard soil cut slopes in Hong
Kong were commonly treated by trimming back to a gentle
angle. However, it was recognized that there were uncer-
tainties inherent in a slope design such as the geological
model, selection of slip surfaces, groundwater conditions
and shear strength of the groundmass. With growing num-
ber of sites with space limitation and occurrence of several
massive failures of some of these “trimmed-back” slopes, a
pioneering approach was adopted in the Project by using
soil nailing as the common engineering solution for improv-
ing the stability of cut slopes. The soil nailing technique is
simple and versatile, rendering it adaptable to the physical
constraints usually encountered in typical slope sites. In
addition, because soil nails are usually installed at close
spacing, they can reduce the vulnerability of the slope to
undetected weak geological zones and unfavourable relict
joints by binding the soil together to form an integral mass.
That means soil-nailed cut slopes are more robust and reli-
able. More than 2,000 cut slopes were upgraded by soil
nailing under the Project, and the track record has been
excellent in that no major failures have occurred on the
soil-nailed cut slopes so far. In order to improve the soil
nailing technology, studies comprising field tests, site trials,
laboratory tests, numerical modeling and physical modeling
were conducted, which culminated in the publication of a
technical standard on soil nailing works (GEO 2008).




For some large slopes exceeding 100 m in height, novel
schemes such as hand-dug caissons and drainage tunnels
had been adopted respectively in addition to the typical
stabilization measures (Figures 3 and 4).

Figure 3. Hand-dug Caissons

Sub-wertical
Drain

Figure 4. Drainage Tunnels

Loose fill slopes were traditionally stabilized by removing
and recompacting the upper few metres of loose material.
The construction involved extensive earthworks and clear-
ance of the vegetation on the slopes. To minimize the dis-
turbance to the environment, various innovative stabiliza-
tion methods had been developed and tried out, including
grouting, installation of displacement piles, pit-by-pit fill
replacement and installation of soil nails. The latter two
design options have proved to be effective in enhancing the
stability of fill slopes and involve relatively simple works for
common site settings in Hong Kong, and they have now

become a common practice. The use of soil nails and con-
crete grillage to stabilize loose fill slopes is a cutting edge
technology (Figure 5).

Grillage

Figure 5. Use of Soil Nails to Stabilize Fill Slopes
Novel construction materials

To enhance the effectiveness and efficiency of the works,
our project engineers always look for opportunities to apply
novel construction materials. An example is the application
of numerous novel proprietary products for greening of
steep slopes that are protected by hard covers (Figure 6).
This improved the appearance of the slopes. Another ex-
ample is the trial use of carbon fibre soil nails, which is a
lightweight and corrosion-free material.

Figure 6. Proprietary Products for Greening on Hard Surface
Innovative construction processes

Soil nail installation requires the erecting of a working plat-
form. In the upgrading of slopes along some busy roads
which could not be closed for more than a few hours a day,
the erection of a permanent working platform was not pos-
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sible. To overcome the site constraint, mobile platforms
were used, which could be put in place quickly and removed
at the end of work every day (Figure 7).

Figure 7. Mobile Platform for Soil Nailing Works
New technology for quality control

Like other buried works, it is difficult to verify the quality of
soil nails once installed in the ground. The GEO pioneered
the use of the time domain reflectometry (TDR) testing
technique to check the length and grout integrity of in-
stalled soil nails (Cheung & Lo 2011). The TDR test is sim-
ple, economical and reliable. This provided additional as-
surance on the quality of soil nails.

Advances in Slope Engineering Practice

Besides the implementation of slope upgrading works, sys-
tematic landslide investigations were carried out as part of
the 10-year Extended LPM Project, which have led to a bet-
ter understanding of the nature of slope safety problems in
Hong Kong. Through diagnosis of landslide incidents, areas
for improvement in further enhancing the reliability and
robustness of engineered slopes were identified. Guidance
on improved slope engineering practice arising from the
findings of landslide investigations was promulgated to the
profession through the publication of GEO Reports,
Geoguides and Technical Guidance Notes, all of which are
available for free downloading from the departmental web-
site www.cedd.gov.hk/eng/publications/geo/index.htlm.

Sustainability Considerations

Sustainability considerations from the environmental, social
and economic perspectives were incorporated in all aspects
of the Project.
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Environmental perspective

An integrated management system complying with ISO
14001 was in place. Contractual provisions were also incor-
porated in works contracts requiring contractors to develop
an environmental management plan at an early stage to
identify the potential environmental impact of the works
and propose necessary mitigation measures. Audits were
regularly conducted to ensure compliance with the require-
ments.

A holistic approach in slope greening was adopted. Special
emphasis was placed in making the appearance of the
slopes, after the upgrading works, as natural as possible
and blending with their surroundings. In this regard, exist-
ing vegetation on slopes would be preserved wherever pos-
sible. The surface of the upgraded slopes would be vege-
tated with native tree or shrub species for developing an
eco-friendly environment (Figure 8).

(b) After LPM Works
Figure 8. Landscape Treatment for an Upgraded Slope

Where a hard surfacing was required, landscape treatments
would be applied to minimize the visual impact. Under the
Project, more than two million trees and shrubs were
planted. The slope greening efforts had not only won the
general approval of the public but also recognition from
professional bodies (Figure 9). The experience gained in the
Project has helped establish good practices on slope green-
ing and landscape treatment.

Social perspective

Due to close proximity of the works to urbanized areas, it
was imperative to solicit supports from the local community
to ensure smooth implementation of the Project. Public en-
gagement activities in the form of public forums or meet-
ings were conducted at an early stage, to collect feedback
and views from the community affected by the works. Their
views and opinions would be incorporated in the design and
construction process as far as possible. Close partnering
with the community helped earn people’s trust, which is
essential for smooth delivery of the Project.
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Figure 9. A Booklet Showing Successful Landscape Meas-
ures on Slopes (top) and Achievement in Slope Appearance
Appreciated by Landscape Professionals (bottom)

Slope works are intrinsically dangerous due to the need to
work at height, which is exacerbated by the steepness of
the slopes, difficult access and lack of working space. The
price of site accidents to the society was high. To address
this problem, a number of safety initiatives had been incor-
porated in the Project, such as a “Pay for Safety Scheme”
which comprised separate pre-priced payment items on
safety provisions in all works contracts to encourage con-
tractors to enhance site safety (Tang et al. 2007). To foster
and sustain a safety culture, Site Safety Management
Committee meetings with the top management of contrac-
tors were held regularly and surveillance safety inspections
were frequently conducted. Through the concerted effort,
the accident rate of the Project had remained low, being
less than 0.3 accidents per 100,000 man-hours and with no
fatal accident.

Economic perspective

The Project created about 18,000 jobs (in man-years) for
professionals, technical staff and construction workers, pro-
viding stable employment. Training courses and experience
sharing among the stakeholders were conducted regularly
to facilitate skill development and technology transfer
among the industry. Improvement in slope safety reduced
disruption to the society and economic losses arising from
landslides.

Project Planning and Delivery
Engagement of Consultants and Contractors

Due to the large amount of design and construction works
involved, the GEO partnered with the geotechnical profes-
sion to provide leverage on their resources for project im-
plementation. At peak production, there were more than 40
consultancy agreements and 40 works contracts. For qual-
ity assurance, a list of consultants and a list of contractors
meeting specified financial, technical, and management

criteria were established. Only those consultants and con-
tractors on the lists would be engaged for the Project.
Regular liaison meetings were held with the consultants and
contractors to share experience and address general issues
of concern. Almost all the consultancy agreements and
work contracts were completed satisfactorily with little con-
tractual dispute.

Financial management

The GEO exercised stringent financial management for the
Project. Management meetings at different levels were
regularly conducted to closely monitor the expenditure to
avoid over or under spending. The annual fund allocation
(budget) was generally around US$ 110 million. The Project
was successfully completed within budget, with the annual
expenditure kept within 95% to 99% of the allocation.

Programme management

In order to ensure that the overall project target would be
met, milestone output in terms of number of slopes up-
graded was set each year. The programme management
team planned ahead, taking into account the lead time re-
quired for consultants selection, site investigation, design
and construction. The output of the Project was monitored
closely through regular management meetings at different
levels. An information management system which records
budget, nature and progress of the works at each slope site
was developed to facilitate efficient programme manage-
ment. Through the concerted efforts, the annual target out-
put was achieved consistently throughout the 10-year pro-
ject period. The Project was successfully completed in
2010. A total of 3,080 slopes were upgraded, which ex-
ceeded the target by more than 20%.

Contribution to the Well-being of People and
Communities

Upon the completion of the Project in 2010, the landslide
risk arising from slopes was assessed by state-of-the-art
guantitative risk assessment to have been reduced to less
than 50% of that in 2000. This is reflected by the substan-
tial decrease in the number of people killed by landslides in
recent years (Figure 10). The improvement in slope safety
is also a pre-requisite to land development and infrastruc-
ture construction, and one of the key success factors ena-
bling Hong Kong to develop into one of the most vibrant
economies in the world.

Set-up of
140 | GEO

Number of Fatalities Each Year

| The Project
0] started in 2000
|
| I | I | I
Il--l Maan LR R - all ae a
88

3§§§§§§§§

Year
Figure 10. Landslide Fatalities in Hong Kong from 1948 to
2010

Epilogue

Despite the achievements of the LPM Project, there are still
residual landslide risks which would pose a threat to the
community of Hong Kong. Therefore, a long-term Landslip
Prevention and Mitigation Programme (LPMitP) was rolled
out by the GEO in 2010 to dovetail with the LPMP. Apart
from man-made slopes, the Programme also mitigates
landslide risk from natural terrain. A natural terrain hazard

TA NEA THZ EEEEI'M - Ap. 67 — IOYAIOZ 2014 ZgAida 14



study (NTHS) is carried out to formulate the geological and
geomorphological model for the hillside and evaluate the
hazards involved. Technical development work has been
instrumental in formulating Quantitative Risk Assessment
(QRA) and Design Event methodology for application to
NTHS (Ng et al, 2003). Significant advances have also been
made in the application of digital and remote sensing tech-
nologies, such as digital photogrammetry, Geographic In-
formation System (GIS) and terrestrial and air-borne Li-
DAR, to enhance the capability and efficiency of NTHS
(Wong, 2007).

The strategy of the LPMitP is to contain the remaining land-
slide risks to within an as low as reasonably practicable
level through rolling enhancement of man-made slopes and
systematic mitigation of natural terrain hazards.
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NEEZ KAOTNEzZ
2TON TOMEA
FEEQTEXNIKHZ EMIN

EONIKO METZOBIO NMOAYTEXNEIO
2XOAH MOAITIKQN MHXANIKQN
TOMEAZ TEQTEXNIKHZ

ABrva 1 OkTwBpiou 2014
Ap. MNpwT. 113

AZi6Tigov MpuTtavn EMM
KaénynTtAv Iwavvn FkoAia

Koiv.: KaOnyntnv Znupidwva Maupako
AvTinpUTavn EMN
Kaényntiv Anuntpio NManavrovn
AvTinpUTavn EMN
Kaényntiv AyyeAo ZioAa
AvTinpUTavn EMN
Kaényntiv A. Koutooyiavvn
KoounTtopa ZxoAng MoAITIkwv MoAITIKOV

AyannTe ke MpuTavn,

AUCTUXWC Yia TpiTn @opd &vTog Tpiufvou To EpyacTrpio
Edapoduvapikng dieprxdn !!

AkOun SUOTUXEDTEPA, EKAGMNNOAV UMOAOYIOTEG KAl gpyaleia
TOU €pyacTnpiou Ta onoia XpnoiponoloUvTav yid To EUpw-
naikd npoypappa GIPIPE To onoio np&nel va napadwooupe
oTIG 3 NogpuBpiou 2014. AvTiAauBaveoBe To npoBAnua.

YrnevOupilw OTI yia Ta gpeuvnTikd pag npoypdappara to EMN
EXEl HEXPI ONMEPA KAVEI KPATNOEIC Nepinou 413.000 €. Ma-
PAKAA® €va PIKPO TUAMA TWV XPNHATWV auTwv va doBsi yia
va ayopacBoUv kal pag anodwbouv 0Aa Ta kAanévrta (HY-
laptops, KGUEPEC epyacTnpiou, spyaAsia spyacTnpiou, npo-
BoAfag power point). Nopilw oTI auToé 8a ATav n eAaxiorn
unoxpewon Tou IdpUparod.

EnminAgov, ag¢ sniokeuaoBouv/avaBadbuicBolv smiTéAouc Ta
napabupa kai ol €i00d0I TOU €pyacTnpiou Kal TWV ypapeiwv
gag. Otav npo Tpignvou (smoxn nou eocic Bepaiwg dev si-
caoTtav oTnv Aloiknon Tou EMM) €ixe yivel n noAAanAn diap-
pNEN epyacTtnpiou Kal ypageiov pag, ixage syypapwc (kai
NPOQPOPIKWG) {NTACEI TNV &vioxuon Twv acBevwv aut®v
€1000wVv. AUCTUX®G €I HATNV.

M'vwpilovTag oTi n BnTeia oag POAIC Twpa APXIOE, NAPAKAA®
va Oei€eTe TNV anapaitnTn ano@acioTikOTNTa WOTE va Te-
AEI®OEI MIA QUTRA N KATaonataAnon UAIKQV, XpNHAaTwy, Xpo-
VOU, Kdl WUXIKAG NPEMiag yag.

. Mkalétag
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AIAKPIZEIZ
EAAHNQN
F’EQMHXANIKQN

O Kaényntng Nwpyog Nkalérag TiHROnKe HE TO
“ISET Shamsher Prakash Award for
Significant Contribution
in Geotechnical Earthquake Engineering”
yia 1o €10G 2014

O KabnynTtnig Tou Topéa MewTeXVIKNAG TNG ZXOANG MOAITIKQV
Mnxavik®v EMM Twpyog MkaléTag eneAeyn yia To MNpwTO
BpaBeio Tou Ivdikn Etaipeia AvTioeiopikng TexvoAoyiag
(ISET) yia 10 2014, yia TIC ONUAVTIKEC TOU CUMBOAEG OTh
FewTexVIKn AvTiosiopikn Texvoloyia. H BpaBeuon nepihap-
Bavel xpnuatikd nood Rs.51000, ocuv «a Shawl and a
Plaque”, 8a anoveunBei d¢ oTo 15™ Symposium on Earth-
quake Engineering Tng Ivdiag, Tnv 11 AekeuBpiou 2014.

Prof. Shamsher Prakash, Honorary Fellow and former Presi-
dent of the Indian Society of Earthquake Technology (ISET)
and Professor Emeritus, Department of Civil Engineering,
Missouri University of Science and Technology, Rolla, MO
65409-0030, USA has instituted a 4-yearly “ISET Shamsher
Prakash Award for Significant Contributions in Geotechnical
Earthquake Engineering” to honour individuals for their out-
standing contributions in Geotechnical Earthquake Engi-
neering. The award consists of an award money of INR
51,000/-, plus a Shawl, and a plaque. This award was insti-
tuted on March 12, 2008 and has been given for the year
2010 to Prof. W.D. Liam Finn, Department of Civil Engineer-
ing, University of British Columbia, Vancouver, BC Canada.
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NMPOZ®OPA EPTAzIAz
2E TEQMHXANIKOY2

2.0 0

Mott MacDonald

Our company is currently working on a hydropower project
located in the Adjara region of Georgia. The site is ap-
proximately 1hour and 15mins drive from the Black Sea
port of Batumi and this has an international flight connec-
tion each day to multiple airport hubs. The project is being
developed by a Norwegian/Indian developer and is backed
by the World Bank. Civil construction is by a Turkish con-
tractor and the electromechanical contract is by Alstom
India. The project involves three dams/weirs, two power-
houses and 37km of tunnels varying from 4m to 6.2m di-
ameter. There is a vertical pressure shaft of around 250m
depth. The tunnels are being constructed by drill and blast
with tunnel drives up to 4.5km long although the majority
are much shorter. Apart from enabling works, the con-
struction has been underway for around 3 months, but
there have initially been significant delays to the project
due to land access issues. These are now resolved.

Mott MacDonald is the Owner’s Engineer working for the
client. For this role we are looking for a tunneller or Engi-
neering Geologist with ideally up to 3 year’s experi-
ence who would be prepared to work 12 hour shifts on a
shift pattern (typically on average around 55 hours per
week). The inspector would be responsible for supervising
the quality of the tunnelling work including rock support
installation, grouting, drilling etc and confirming that the
contractor is building the works in accordance with the de-
sign. Training will be provided. Ideally the person would
have knowledge of the Q system and very good English
language skills.

We also have a position for an Assistant Resident Engi-
neer (Tunnels) who would be a tunneller or Engineering
Geologist with between 5 and 10 year’s experience,
preferably with some hard rock tunnel construction experi-
ence and familiar with the Q system, direction of tunnel
rock support and very good English language skills. Work
would be a 10 hour day 5.5 days per week.

A camp has been constructed by the contractor and ac-
commodation is provided for the Owner’s Engineer team.
Food is provided in the site canteen.

If any of the positions for a 1 year contract in Georgia are
of interest to you or others in your professional circles, I
would be more than happy to receive your updated CV and
provide you with additional information.

Thank you in advance and warm regards,

Mircea Nicolae VASILESCU

Project Manager

Mott MacDonald

246 Traian Street, 3™ Floor, Apartment 5, Zip code 024046,
District 2, Bucharest, Romania

T: +40 (0)376 203 810 (Romania)

F: +40 (0)21 252 2737 (Romania)

M: +40 (0)755 055 176 (Romania)

W: www.mottmac.com

W: www.mottmac.ro

Global management, engineering and development consult-
ants

SC Mott MacDonald Romania SRL. Registration no:
J40/9360/1998. Vat no: RO11071473
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NEA ANO TIz
EAANAHNIKEZ KAI
AIEONEIz
FEQTEXNIKEZ ENQZEI2

SIMSG ISSMGE

International Society for Soil Mechanics and
Geotechnical Engineering

XVI ECSMGE 2015

13-17 September 2015 - Edinburgh

Dear Members of the Scientific Committee and Chairs /
Secretaries of the European Member Societies

Having extended the deadline for paper submission
to 17 October, I would be most grateful if you could
remind your members of the need to complete and
submit their papers in good time.

Best wishes and thank you in advance for our support.
Mike

Dr Mike Winter

mwinter@trl.co.uk

+44(0)7824303565

Head of Ground Engineering / Honorary Chief Scientist
Transport Research Laboratory (TRL)

3 O

EAAHNIKH
EMIZTHMONIKH

& MTEQTEXNIKHE
MHXANIKHZ

EnmioToARn Evert Hoek
Dear Christos,
You may be aware that I have retired from active consult-
ing and that I am now wokring on updating the "Practical
Rock Engineering" notes that have been available on the
RocScience web site

(http://www.rocscience.com/education/hoeks corner)

for several years. Earlier this year I started working with
RocScience on a new series of videos which are designed to
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present a more practical view of rock engineering for those
who do not wish to or do not need to get involved in the
detailed technical discussions presented in these notes.

The first two of these 30 minute videos have now been
completed and can be viewed at the following links:

Lecture 1 - The Development of Rock Engineering - a brief
historical overview with a few case histories.

Lecture 2 - The Art of Tunneling in Rock - a presentation of
case histories on unusual tunnelling problems and solu-
tions.

If you click on one of these links you will be asked to pro-
vide your name, email address and company before you are
taken to the video site. This is to enable RocScience to get
some background on the viewers and their geographical
location in order to judge the reaction and to assist in their
planning for future videos. I would, of course, like to re-
ceive your comments or criticisms since this will assist me
in the preparation of additional videos. I have a list of about
additional 6 topics that I would like to cover and I am cur-
rently working on three of these new videos which I hope to
complete later this year.

Lecture 1 has just been released on the RocScience web
site and it is planned that the general release of Lecture 2
will follow in June. This is just to give RocScience time to
evaluate the response to these general releases. Hence, I
would ask you to limit the distribution of the link to the
second lecture until it has been released on the RocScience
web site.

With best wishes,

Evert

Dr Evert Hoek

203 - 3200 Capilano Crescent
North Vancouver, BC

Canada V7R 4H7

Phone 1 604 988 3064
Cell 1 604 617 5363
Email ehoek@xsmail.com
Web www rocscience.com

(C- 4R -0)

EAAHNIKH
EMIZTHMONIKH

& MTEQTEXNIKHE
MHXANIKHZ

A1aAeEn Carlos Santamarina
H o@eTteivr) opiAia Terzaghi 2014 Tou kaBnynth Carlos San-
tamarina pe TiTAO Energy Geotechnology: Enabling New
Insights Into Soil Behavior €ival diaB¢oiun oTo youtube:

https://www.youtube.com/watch?v=YQGdw -mQyc

Mia npoyeveaTepn €kdoxn TnNG OMIAiaG akouoape oTIG 16
(ABrva) kal 17 (Gsooalovikn) ZenTepPBpiou 2013

(http://www.hssmge.gr/Santamarina,%202013.pdf).
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Av gicaoTtav oTo akpoaTtnplo, a&ilel va TNV €NIKAIPOMOINOETE.
Av £XETE NEPIOPIOPEVO XPOVO, aPIep®oTe 10 AenTd oTnv
Tagivounon €dagwv (52:00 - 1:02:00), éva KOWWATI Mou
€AEINE ANO TNV NEPUOIVI OMIAIQ.

O3 D

THE EUROPEAN ASSOCIATION
FOR EARTHQUAKE
Za== ENGINEERING

@ ENAMMNIKD FAEHAMA ANTIEESE MICHY htH XANIKIE

EAAHNIKO TMHMA ANTIZEIZMIKHEI MHXANIKHE

16° Eupwnaiko ZuvEédpio ZEICHIKNG MNXavikng

Me 101aiTepn Xapd Kai IKAvomoinon avakolvwveral OTl To
E.T.A.M. avéAaBe Tnv dlopydavwon Tou enopevou 16ou Eu-
pwnaikoU Zuvedpiou ZeIopIkAG Mnxavikng nou 6a npayua-
TonoinBel oTtnv O@sogoalovikn To 2018. H andégacon Tng ava-
Bgong eAAPON oTnv KwvaoTtavTtivounoAn oTiG 26 AuyouaTou
2014 karta Tnv ouvedpiaon Tng EkTeAeoTikng EmTponng Tng
Eupwnaikng 'Evwong AvTIOEIOWIKNG Mnxavikng (European
Association for Earthquake Engineering) nou npayuaronoin-
Onke kaTtad Tnv didpkeia Tou 2ou Eupwnaikol Suvedpiou Zei-
OMIKNG MNXaviknig kai eiopoAoyiag.

SnuUel®veTal oTI n diopydvwaon auTn, n onoia 6a npayuaro-
noinBei orig 18-21 Iouviou 2018 oTo ZuUvedplakd XmPO Tou
Meydapou Mouaikng ©ggoalovikng, CUHUNINTEl JE TN CUMMAN-
pwaon 40 eTwv anod Tov osiopd Tng 20/6/1978, yeyovog nou
anoTéAeoe KOWPIKO onueio oTnv 10Topia TNG AVTICEIGHIKAG
Mnxavikng oTn Xwpa Hag.

O @dakehog unown@IOdTNTAG, O OMOIOC KATATEBNKE anod To
E.T.A.M. kal enehéyn opdwva and Toug €0vikoUG avTinpo-
ownouv Tng EAEE, eivar diaBéoipog otn  dielbuvon:
http://issuu.com/milosisd/docs/thessaloniki 16ecee

MapdaAAnAa, avakoivwveTal n onuavTikn d1akpion dUo HEAWV
Tou E.T.A.M. Tou kaB. AvdpEa Kannou o onoiog eEeAéyel atn
0¢on Tou levikoU Mpapparteéa Tng Eupwnaikng Evwong AvTi-
OEIoNIKAG MNxavikng kabwg kal Tou kab. Kupialn MTiIAdkn o
onoiog €EeAeyel otn B€on Tou AvTinpogdpou. Kal ol duo e-
KAOYEG UNNPEAV OHOPWVEC.
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Avapévetal 0TI ol avwTEPw eEeielg Ba evioxUoouv NepaiTe-
pw TOV 31aXpoVIKA 13IaiTEPO POAO TNG EAANVIKNG ENIGTNHOVI-
KAG KOIVOTNTAG OTA TEKTAIVOUEVA TNG AVTICEIOWIKAG HAXaVvi-
KAG O1eBv®C. =To nAaiglo auTd eival €EOXwG onuavTikn n
EVEPYOC OUHMETOXA TWV HEA®V Tou E.T.A.M. OTIC EMIKEIPEVEG
dpAaoceIg Tou.

Brochure
Ek pépoug Tou A.Z. Tou E.T.A.M.

Kupialng MTiAdkng, Npodedpog
AvaoTaciog Z£ETog, MpappaTtéag

3 O

ISRM

7" ISRM Online Lecture
"Measurement and back analysis in rock engineering"
Prof. Shunsuke Sakurai

The lecture will be broadcast in November, at a date and
time to be announced soon. The lecture will remain online
so that those unable to attend at this time will be able to do
it later. As usual, the attendees will be able to ask ques-
tions to the lecturer by e-mail during the subsequent 48
hours.

Professor Sakurai graduated in Civil Engineering from Kobe
University, Japan, (B.E. in Civil Eng) in 1958, obtained the
Master degree from the Kyoto University in 1960, and the
PhD from the Michigan State University, USA, in 1966.

He worked in Department of Civil Engineering of Kobe Uni-
versity as Associate Professor from 1966 to 1973 and as
Professor from 1973 to 1999, and then moved to Hiroshima
Institute of Technology, Japan, as President from 1999 to
2003. He is now Professor Emeritus of both Kobe University
and Hiroshima Institute of Technology.

In the ISRM, Professor Sakurai was Vice-President at Large
from 1988 to 1991 and President from 1995 to 1999. In
2011 he was inducted as ISRM Fellow, the highest and
most senior grade of membership of the ISRM. Professor
Sakurai is currently Chairman of the ISRM Commission on
Underground Nuclear Power Plants.

The previous ISRM Online Lectures were given by Prof. Wulf
Schubert, Prof. John Hudson Dr. Pierre Dufaut, Prof. Edu-
ardo Alonso. Dr John Read and Prof. Herbert Einstein. All
the ISRM Online Lectures remain available on the ISRM
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website in a dedicated webpage
(http://www.isrm.net/gca/?id=1104).

O3 D

Imperial College
London

Linked In
The MSc Soil Mechanics group aims to keep in
touch with alumni of the course and their ac-
tivities.

Stavroula Kontoe Senior Lecturer at Imperial College
London

Established in 1950 the MSc course cluster in Soil Mechan-
ics remains the flagship in its subject. Distinctive features
of this programme include strong links with industry, em-
phasis on fieldwork, laboratory testing using state-of-the-
art facilities and numerical analysis using in-house state-of-
the-art software, integration of teaching with sister course
in Engineering Geology, and teaching by leading experts in
the field of Soil Mechanics.

Our Department has been ranked top in the world
for Civil Engineering in the 2013 QS University
Rankings

The QS World University Rankings are widely regarded as
the preeminent guide to the relative quality of universi-
ties from around the globe.

I am delighted to say that we have been ranked top in
the world for Civil Engineering (up from 6 in 2012), fol-
lowed by 2. Berkeley, 3. Tokyo, 4. Delft and 5. MIT. We
are the only UK university to be ranked in the top 20 for
Civil Engineering - Cambridge are 22nd, Oxford 28th and
UCL 48th.

The full table is available

at: http://www.topuniversities.com/university-
rankings/university-subject-rankings/2013/engineering-
civil-and-structural

This is a tremendous reward for the hard work of every-
one in the Department and increases our visibility to po-
tential staff, students, employers and research sponsors
from around the world.
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NMPOZEXEIZ
EKAHAQZEIZ
FEQTEXNIKOY
ENAIA®EPONTO2
2THN EAAAAA

7° NANEAAHNIO EYNEAPIO

FEQTEXNIKHZ MHXANIKHE

5 — 7 NoguBpiou 2014, AIF'AH Zannegiou, AGRva
http://www.Z7hcge2014.gr

H EAAnvikn EnioTnpovikn ETaipeia Edagopnxavikng kai MNew-
TEXVIKNG MNXavikng, oTo nAdicio Twv dpacTnpioTATWV TNG,
dlopyavwvel To 70 MaveAAnvio Zuvedpio MewTexXVIKNG Mnxa-
VIKNG uno Tnv alyida Tou Anyou ABnvaiwv Kal Tou TeXVIKOU
EnipeAnTnpiou EAAGSAG. 2TOXOG Tou Zuvedpiou €ival va ka-
Taypawel TIG NPoodouG TNG YEWTEXVIKNAG UNXAVIKAG oTnv EA-
Aada Tou 210U diwva OnNwg avTikaTonTpifovTal oTa onuavTi-
KA YEWTEXVIKA aAAG kal aAAa épya (o1dnpodpopika, odonol-
iag, Alevikd, udpaulikd, KTiplakd, nepIBaAlovTika) HE on-
MavTIKO YEWTEXVIKO QVTIKEIPMEVO, MOU €XOUV HeEAETNBei Kal
KaTaokeuaoTei 1 kataokeualovTal, KABWG Kal oTa AMOTEAE-
OopaTa TNG €PEUVNTIKNAG dpacTnPIOTNTAG TWV EAANVIKWOV MO-
AUTEXVEIWV Kal MOAUTEXVIKWV OXOA®WV. Enidingn ival ol gp-
yaocieg Tou Zuvedpiou va avadesifouv npwTdTUNA OTOIXEIQ
OUMBOANG TNG YEWTEXVIKNG MNXAVIKAG aAAd kal va npofd-
Aouv BewpnTIKEG Kal NEIPANATIKEG EPEUVEG O daQIKA, Bpa-
X®On kal nuiBpaxwdn UAIKG nou Bpnkav f pnopolv va
Bpouv epappoyr otnv npagn."
OepaTikéG EvoTnTEG
1. Zupnepipopd Edapwv: ‘Epsuveg YnaiBpou kai EpyaoTn-

piou

Supnepipopd Edapwv: MNMpooopoidpara

Enipavelakeg kal BabeiEg OspeAinoeig

AAMnAenidpaon Edagoug - Kataokeung

Mpavr - KatoAioBnoeig

BaBeiég Ekokapeg - AvTIOTNpIEEIG

Znpayyeg

BeATiwoeig Edapwv

®payuata, AonAa EnixwuaTa
. OnAiopéva Emixopara
. Epappoyn EupwKkmdikwv
. Epappoyeg MrewouvOeTIK®OV YAIKOV

© N U R WN

= =
= O

[
w N

. Eda@oduvapikn / Texvikn Zsiopoloyia

. Bpaxounxavikn

. NepiBaAlovTikn FewTEXVIKNA

. Evepyeiakn Mrewtexvikn (energy geotechnics)

T S o
N o b

. MoAimoTikn KAnpovopid kal FewTexVvikA Mnxavikn

-
[ed)

. AidaokaAia kar Maenon MewTexVIKNS MNXavikng
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NMPOZEXEIZ>
FEQTEXNIKEz
EKAHAQZEIZ

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

5th International Forum on Opto-electronic Sensor-based
Monitoring in Geo-engineering (5th OSMG-2014), Oct 12-
14, 2014, Nanjing, China, http://www.osmg2014.com

International Congress Tunnels and Underground Space
risks & opportunities, 13-15 October 2014, Lyon, France,
www.congres.aftes.asso.fr/en/content/invitation

HYDRO 2014 Building on Recent Development Progress, 13
to 15 October 2014, Villa Erba, Cernobbio, Italy,
www.hydropower-dams.com/pdfs/hydro2014.pdf

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

Geostructures Asia, 14-16 October 2014, Singapore,
http://truproductsafrica.com/EVENTS/GEOZ.pdf

9" International Conference on Structural Analysis of His-
toric Constructions, 14 - 17 October 2014, Mexico City,
Mexico, www.linkedin.com/groups/SAHC-2014-Mexico-City-
3930057.5.213150607

International Seminar GEOSYNTHETICS INDIA 2014 and
Workshop on “Design of Geosynthetic Barriers”, 15-17 Oc-
tober 2014, New Delhi, India,
http://cbip.org/ExternalFile/Ge0%20India%2014.pdf

6th International Conference on Protection of Structures
Against Hazards, 16-17 October 2014, Tianjin, China,
http://cipremier.com/page.php?764

2" International Conference Innovations on Bridges and
Soil - Bridge Interaction IBSBI 2014, Athens, 16 - 18 Octo-

ber, 2014, http://ibsbi2014.ntua.gr

1st International Conference on Volcanic Landscapes
(VOLAND 2014), 16 - 18 October 2014, Santorini Island,
Greece, voland@heliotopos.net

1st International Conference on Discrete Fracture Network
Engineering, October 19 - 22, 2014, Vancouver, British
Columbia, Canada, www.dfne2014.ca

Drill and Blast Africa 2014 - Optimising Drilling and Blasting
Operations on the First Shot, 20 - 21 October 2014, Johan-
nesburg, South Africa, enquiry@igpc.co.za

12 International Conference Underground Infrastructure of
Urban Areas, 22-23th October 2014, Wroclaw, Poland,
http://www.uiua2011.pwr.wroc.pl

H xprion véwv Texvoloyi®v oTnv npdAnwn kai Tn diaxeipion
QUOIK®V KaTaoTpopwv - O pOAOG TNG NOAITIKNAG NpoaTaaciag,
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24 = 26 OKTwPpiou 2014, Podog,
http://saferhodes.blogspot.gr

AusRock 2014 - 3rd Australasian Ground Control in Mining
Conference - an ISRM Specialized Conference, 5 - 6 No-
vember 2014, Sydney, Australia
www.groundcontrol2014.ausimm.com.au

3rd ISRM International Young Scholars' Symposium on
Rock mechanics - an ISRM Specialized Conference, 8 - 10
November 2014, Xi‘an, China
http://www.isrm.net/fotos/editor2/NI26/sysrock2014 copy.
pdf
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JTC-1's First International Landslide Workshop
on Physical Processes and Mechanisms of
Precipitation-Induced Landslides
November 2014, Seoul, Korea
http://2014jtc-1workshop.or

JTC-1's first International Landslide Workshop will be held
in Seoul in November 2014 and Prof. Su-Gon Lee is the
chairman of the organizing committee of the workshop.

Every year several thousands of people are killed by pre-
cipitation-induced landslides, such as the one shown adja-
cent, which occurred in South Korea a few years ago. For-
tunately, this one did not cause any loss of life.

In late November this year, JTC-1 (the joint technical com-
mittee on natural slopes and landslide set up by ISSMGE,
ISRM and AIEG) will organise a workshop on precipitation-
induced landslides. This will be held at the University of
Seoul in South Korea from 24 to 26 November. It will be
followed on 27 November by a forum on “slope safety pre-
paredness for the effects of climate change” and a half day
meeting that will examine recent fatal landslides in Asia.
On 28 November there will be a one day field trip.

If colleague is interested in the workshop, please contact

Prof. Su-Gon Lee: sglee@uos.ac.kr.
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7th International Congress on Environmental Geotechnics,
10-14 November 2014, Melbourne, Australia,
www.7iceg2014.com

Waterproof Membranes 2014, 17 - 19 November 2014,
Bonn, Germany,
http://www.amiplastics.com/events/event?Code=C628#44
23

GEOMATE 2014 Fourth International Conference on Geo-
technique, Construction Materials + Environment, 19 - 21
Nov. 2014, Brisbane, Australia, www.geomate.org

International Symposium “Geohazards” Science, Engineer-
ing & Management, 20-21 November 2014, Kathmandu,
Nepal, www.ngeotechs.org/ngs/index.php/geohazards-2014
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6° NMaveAAnRvio Zuvédpio
Alaxeipion kai BeAtimon NapakTiov Zovev
24-27 NogpBpiou 2014, ABnva, Idpupa Euyevidou
lhw@central.ntua.gr

To Epyaomnpio Aipevikwv Epywv Tou E.M.M., ye tTnv uno-
otnpIEn dnuoCiwV Kal IBIVTIKOV (POPEWV, OlOpYavwvel TO
'EkTo MaveAAnvio Zuvedpioyia Tn AIAXEIPIZH KAI BEA-
TIQZH MNMAPAKTIQN ZQNQN. To Zuvedpio Ba npayuaro-
noinBei otnv ABnva, oto 'Idpupa Euyevidou, 24 - 27 Nogy-
Bpiou 2014.

AvTIKEipEVO TOU Zuvedpiou €ival n napouciaon TwWV VEOTE-
pwv £EeAiEEwV OTO XWPO TWV ENICTNH®V KAl TWV TEXVOAO-
YIOV Mnou oxeTifovTal pe TIG napdkTieg {wveg otnv EAAGda
kal Tnv Kunpo, Tnv £€peuva, Tov oxedlaouod, TNV npooraaia,
TNV MEAETN, TNV KATAOKEUN Kal Tnv dlaxeipion Twv napdkTi-
WV €pYywV, KaBWwg eniong Kal TNV ekTiynon Twv nepifaAlo-
VTIKQOV ENIMTOOEWV OTIG NAPAKTIEG {WVEG.

ZTOX0G TOU Zuvedpiou €ival n evnuépwaon, n avraiiayn a-
NOWEWV Kal n npowdnaon TnG TEXVOyvwaiag oTov suaiodnTo
XWPOo TNG napdkTiag {wvng.

To Zuvédplo aneuBbuUVETAl OTOUG EPEUVNTEG, MEAETNTEG, Ka-
TaokeuaoTeg, AEI, dnuoaioug gopeic, OTA, Aipevika Taueia,
nePIBAANOVTIKEG OpYAVWOEIG KAl UNNPETIEG Nou evOIAPEPOV-
Tal Kal acXoAoUvTal Pe TIG NapakTisg (WVEC.

OEMATOAOrIIA ZYNEAPIOY

e [apdakTIO PUCIKO Kal avBpwnoyeveg nepiBaAlov
e [apdakTia yewpoppoAoyia kal Kivnon 1Znuarog

e Néeg uéBodol kal TEXVOAOYIEG yia TNV napakoAoudnon Twv
napdkTiov {wvov

e Enidpaon kAIgaTik®v ailAaywv. Zuvénegieg and Tnv avu-
Wywon TNG Balacaoiag oTadung. Akpaia KAIMATIKG Qpaivoue-
va

e 'Epya npooTaciag akTmv

e XWPOoOETNON NAPAKTIOV £PYWV

e OAokAnpwpeévn diaxeipion NapdkTiwv {wVmV

e OeopikO nNAaiolo kal vopoBeaia

e OIKOVOWIKN Kal KOIVWVIKN MOAITIKM. AIEBVEIG TAOEIG

e ToupIOTIKA EKMETAAAEUON NAPAKTIAG {WVNG

e MepIBAANOVTIKEC EMNTWOEIC ANO TNV KATAOKEUN Kal AEl-
Toupyia NApakTIWV £pywv Kal TNV Xpron 8aldcoiwv no-
pWV

e MNapakTia oIkoouoTHKATA

. HgAsoéoulKéq Kal XwpoTa&lkdg axedlaouog napdakTiwv {w-
VOV

e APXITEKTOVIKI) NAPAKTIOU PHETWMNOU
e [poypappaTifopeva peifova eépya oto 6aAAcoio HETWNO

O1 €niBUPOUVTEG va OUMHETAOYXOUV OTO ZUVESPIO MApAka-
AoUvTal va ansubuvBolv oTo:

E.M.MM.

EpyaoTtnpio Alpevikov 'Epywv

(y1a 1o 'EkTo MaveAAnvio Suvedplo

“AIAXEIPIZH KAI BEATIQ>H MAPAKTIQN ZQNQN")
Hpwwv MoAuTexveiou 5

Zwypagpou T.K. 157 80

oTo fax 210 - 772 2368 i} e-mail : Ihw@central.ntua.gr
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7th International Conference on Scour and Erosion (ICSE-
7), 2™ - 4" December 2014, Perth, Western Australia,
http://www.2014icse.com

Underground Infrastructure & Deep Foundations UAE, 7-10
December 2014, Dubai, United Arab Emirates,
enguiry@igpc.ae

(C- 4R -0)

CONFERENCE & EXHIBITION
2nd Arabian Tunnelling Conference and Exhibition

Abu Dhabi, United Arab Emirates, 9-10 December 2014
www.atc2014.ae

In response to the need to learn more about Tunnels, Sus-
tainability and Management, the Society of Engineers - AE,
in collaboration with SOE-UAE Tunnelling Chapter and with
the support of the International Tunnelling and Under-
ground Space Association (ITA), will host the second edition
of Arabian Tunnelling Conference and Exhibition.

Our scientifi ¢ committee, which is chaired by HE Eng. Essa
Al Maidoor, Director General of Dubai Health Authority and
President of Society of Engineers - UAE, and includes engi-
neers from multidisciplinary professionals, scientists and
educators, has developed a program that will appeal to a
broad range of professionals and trainees.

Themes

1 Planning & Designing of Underground Spaces

2 Innovations in Tunneling

3 Best Practice in Tunneling / case Studies

4 Smart Tunnels

5 Sustainable Tunnels

6 Managing Information & Communications Technology in

Tunneling
7 Tunnels Efficiency
8 HVAC & Indoor Air Quality

9 Environmental Impact of Construction and operations in
Tunnels

10 Managing Tunnels through Project Management
11 Contract Management in Tunneling

12 Risk Management in Tunneling Projects

13 Safety Aspects in Tunnels

14 Tunnels infrastructure Management

Contacts

Conference Secretariat

K.I.T. Group Middle East FZ LLC
PO BOX 77893

Abu Dhabi, UAE

T: + 971 2 401 2960

Email: atc2014@kit-group.org

3 O
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Third Australasian Ground Control in Mining Conference
2014, Sydney, Australia,
Www.mining.unsw.edu.au/node/608

Proceedings of the Institution of Civil Engineers, Geotechni-
cal Engineering, THEMED ISSUE 2015, Construction proc-
esses and installation effects, Editors: Benoit Jones, Univer-
sity of Warwick, UK and Stuart Haigh, University of Cam-
bridge, UK, sarah.walker@ice.org.uk

IGS Chennai 2015 6™ International Geotechnical Sympo-
sium on Disaster Mitigation in Special Geoenvironmental
Conditions, January 21-23, 2015, IIT Mandras, Chennai,
India, http://igschennai.in/6igschennai2015
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Spritzbeton - Tagung 2015

Shotcrete Conference and Exhibition
January 29-30, 2015, Congress Centre Alpbach, Austria
http:/ /www.spritzbeton-tagung.com

Prof. Wolfgang Kusterle and his team welcome you to the
Conference and Exhibition Shotcrete 2015 at the Alpbach
Conference Centre, Tyrol, Austria, January 29 and 30,
2015.

Knowledge and experience do not help, if they remain hid-
den. This platform has gathered shotcrete specialists for 25
years, in a surrounding field where the exchange easily
takes place.

Secretariat

Agneta Kusterle

Dérreweg 6

A-6173 Oberperfuss

Tel +43 (0)650 8244610

e-mail: spritzbeton@kusterle.net
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Geosynthetics 2015, February 15 - 18, 2015, Portland,
Oregon, USA, http://geosyntheticsconference.com

12th Australia New Zealand Conference on Geomechanics
(ANZ 2015), 22-25 February 2015, Wellington, New Zea-
land, http://www.anz2015.com

O3 D

GE®

GeoProc2015: International Conference on
Coupled THMC Processes in Geosystems
25-27 February 2015, Salt Lake City, USA
https://secureweb.inl.gov/geoproc2015

Focus Areas

+ Unconventional Qil/Gas Development: Heavy oil, Shale
oil, Tight gas, Shale gas, Oil shale, Gas hydrate, Coalbed
methane, etc.

+ Improved Oil Recovery: Thermal methods, Water and gas
flooding, Chemical methods, etc.

+ Geothermal Development: Enhanced Geothermal Sys-
tems (EGS), Supercritical systems, Hydrothermal, Ther-
mal stimulation, etc.

Contact Information:

Hai Huang

Idaho National Laboratory
hai.huang@inl.gov

John McLennan

University of Utah
jmclennan@egi.utah.edu
Milind Deo

University of Utah
milind.deo@utah.edu
Robert Podgorney

Idaho National Laboratory
robert.podgorney@inl.gov
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International Conference & Exhibition on
Tunnelling & Underground Space 2015
(ICETUS 2015)

Sustainable Transportation in Underground
Space Development
3rd - 5th March 2015, Kuala Lumpur, Malaysia
http://icetus2015.iemtc.com

Following the successful First and Second International
Tunnelling and Trenchless Technology Conference held in
Malaysia in 2006 and 2011 respectively, Tunnelling & Un-
derground Space Technical Division of The Institution of
Engineers, Malaysia (IEM) has decided to organise the third
conference on 3rd - 5th March 2015. This coincides with
the massive development of the Klang Valley Mass Rapid
Transit (KVMRT) currently at construction stage and ex-
pected to be in advanced stage of completion in 2015.

The IEM together with its co-organisers and supporters wel-
come you to register your interest/ booking to participate in
the conference in any capacity such as: speaker(s), exhibi-
tor(s), participant(s), sponsor(s) and accompanying per-
son(s).

The Conference covers:

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

- Collaboration among researchers, governments, develop-
ers, consultants, contractors and specialist tunnel &
trenchless contractors;

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

This conference is aimed at providing a forum for practicing
professionals - engineers, consultants, contractors, tech-
nologists, researchers, academicians, manufacturers and
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suppliers to share their experiences, research, studies and
views so as to contribute to the advancement of Sustain-
able Tunnelling and Trenchless Technology in general and
particularly in Asia. A wide range of high quality scientific
and technical papers of International or Regional signif-
cance on Tunnelling and Trenchless Technology is expected
on the following topics:

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

- Trenchless Technology such as micro-tunnelling, pipe
jacking, directional drilling and rehabilitation.

Related areas such as detection, inspection services, ro-
botic development, sewer, services and structural as-
pects.

Safety health environmental quality and legal aspects.

Machine development and designs, latest models presen-
tation from manufacturers of tunnelling and related ma-
chines.

Geotechnical aspects with particular references to tunnel-
ling and trenchless technology.

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

A Special Session will be dedicated to the Klang Valley Mass
Rapid Transit (KVMRT) Project.

The KVMRT project involves the construction of a rail-based
public transport network which, together with the existing
light rail transit (LRT), monorail, KTM Komuter, ERL and
KLIA Transit systems forms the backbone of the Greater
Kuala Lumpur/Klang Valley region. The project was ap-
proved by the Government in December 2010. The first
KVMRT line to be implemented will be the 51km Sungai
Buloh-Kajang line. Construction of the line was officially
launched in July 2011 and expected to be operational by
2017.

The KVMRT project was initially proposed to the Govern-
ment by a private-sector consortium in early 2010. The
proposal was for the construction of three KVMRT lines The
Government conducted a study on the proposal and ap-
proved the implementation of the Sungai Buloh-Kajang line
first. The Government decided to implement the other two
lines after further studies are done on the proposed align-
ment in conjunction with the Greater Kuala Lumpur/Klang
Valley Land Public Transport Masterplan.

The project consists of underground construction in the
Kuala Lumpur City areas bounded by the North and South
Portals and the elevated structures in the outskirt of Kuala
Lumpur.

Contacts Us

IEM TRAINING CENTRE SDN BHD (127273-K)
(Wholly owned subsidiary of The Institution of Engineers,
Malaysia)

Address

No. 33, 1st Floor

Jalan 52/18, Seksyen 52

46200 Petaling Jaya

Selangor Darul Ehsan

Contact Number

Tel: +60-3-7958 6851

Fax: +60-3-7958 2851

E: icetus2015@iemtc.com
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AFRICA 2015 - Water Storage and Hydropower Develop-
ment for Africa, 10 to 12 March 2015, Marrakesh, Morocco
http://www.hydropower-dams.com/AFRICA-

2015.php?c id=89
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Third United Nations World Conference
on Disaster Risk Reduction
14 -18 March 2015, Sendai City Miyagi Prefecture
Japan
http://www.wcdrr.org

The Third UN World Conference on Disaster Risk Reduction
will be composed of three main segments of discussions:
an Intergovernmental Segment, a Multi-Stakeholder Seg-
ment and a Public Forum.

The Inter-Governmental Segment will be composed of
three main elements: a High-Level Dialogue, Ministerial
Roundtables and an Official Plenary Session.

A High-Level Dialogue on “Global Partnership in Ad-
dressing Emerging Risks in a post-2015 Global
Agenda” that will focus on the development of a global
strategy and global partnership to address emerging risks
in a post-2015 framework for disaster risk reduction. The
High Level Dialogue will also aim at building alignment and
mutual reinforcement between the post-2015 framework
for disaster risk reduction, the post-2015 development
agenda with the Sustainable Development Goals (SDGs)
and climate change agreements.

Ministerial Roundtables will focus on commitments for
implementation. They will develop further the priorities
highlighted by the High Level Segment and build formal
commitments by Governments and Ministers from a se-
lected range of sectors (Planning, Finance, Development,
Education, Health etc.). The Ministerial Roundtables are
expected to support the Global Partnership for Disaster Risk
Reduction and Resilience implementation. They will benefit
from professional moderators who will guide the discussions
and capture the essence of the commitments made and the
implementation steps proposed by Governments.

An Official Plenary Session with statements running
through the five day-conference.

Dialogues with Major Groups will provide an opportunity
to interested stakeholders from the disaster risk reduction
community to interact and exchange views on the draft text
of a post-2015 framework for disaster risk reduction with
the World Conference co-Chairs.

The Multi-Stakeholder Segment is an interactive part of the
conference in which accredited stakeholders are welcome to
contribute to the official discussions. The Multi-Stakeholder
Segment include four components: a) Working Sessions, b)
Ignite Stage, c) Study Tours and d) Excursions.

Working sessions will focus on implementation practice in-
cluding the development of concrete and result-oriented
implementation plans and the forging of innovative partner-
ships around key priority areas in support of the Global
Partnership’s implementation. They will take into considera-
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tion the voluntary commitments and announcements made
by Governments and stakeholders in support of a post-
2015 framework for disaster risk reduction.

Some Working Sessions will report on progress based on
experience in implementing the five priorities of the Hyogo
Framework for Action (HFA) and the continuous work
planned in support of a post-2015 framework for disaster
risk reduction. A few others will focus on implementation
based on emerging risks and new priorities identified
through the consultations on a post-2015 framework for
disaster risk reduction. Other sessions will present com-
mitments for implementation by a wide range of stake-
holders and focus on the identification of major commit-
ments and priority areas to help accelerate disaster risk
reduction implementation under a post-2015 framework for
disaster risk reduction, as highlighted through global advo-
cacy campaigns.

Ignite Stage

The Ignite Stage is a space for short presentations maxi-
mum 15 minutes on a disaster risk reduction topic, project
or initiative. The Ignite Stage aims at providing opportuni-
ties to a broader array of topics not included in the official
sessions and discussions to be briefly presented and ac-
knowledged by the World Conference audience.

Study Tours

Study tours will be arranged around the Tohoku Region to
learn about the Great East Japan Earthquake and ongoing
efforts at reconstruction. Exact details will be announced in
October 2014. Accredited Conference participants will be
able to attend for free.

Excursions

Excursions will be organized for Conference participants and
their spouses after the conference for general sightseeing
(including disaster-affected areas).

The Public Forum is a significant part of the World Confer-
ence and promotes a shared responsibility of reducing risk
and building resilience. The Public Forum will be held over a
number of venues during the period of the conference and
is open to conference participants and the general public.

Segments of the Public Forum open for application

* Side Events (such as symposiums, seminars and work-
shops)

* Exhibition Booths
* Poster Exhibitions

Contact us at wedrr2015@un.org if you need more details.
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16th African Regional Conference on Soil Mechanics and
Geotechnical Engineering, April 27 to 30, 2015 in Hamma-
met, Tunisia, http://www.cramsg2015.0rg

ISP7-PRESSIO2015 1 to 2 May 2015, Hammamet, Tunisia,
http://www.cramsg2015.org/isp7-pressio2015

13 ISRM International Congress on Rock Mechanics Inno-
vations in Applied and Theoretical Rock Mechanics
10-13 May 2015, Montreal, Canada, www.isrm2015.com

Shale and Rock Mechanics as Applied to Slopes, Tunnels,
Mines and Hydrocarbon Extraction, Special One day Sym-
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posium, May 12, 2015, Montreal, Quebec, Canada,
www.isrm2015.com/Page/PageContent/ShaleSymposium

World Tunnel Congress 2015 and 41° ITA General Assembly
: Promoting Tunnelling in South East European (SEE) Re-
gion, 22 - 28 May 2015, Dubrovnik, Croatia,
http://wtc15.com

83rd ICOLD Annual Meeting & Congress Hydropower’ 15,
June 2015, Stavanger, Norway, www.icoldnorway2015.0org

ISFOG 2015 3™ International Symposium on Frontiers in
Offshore Geotechnics, Oslo, Norway, 10-12 June 2015,
www.isfog2015.no

DMT 15 The 3™ International Conference on the Flat Dila-
tometer, Rome 15-17 June 2015, www.dmt15.com

ICGE 2015 International Conference in Geotechnical Engi-
neering - Colombo-2015, 10 - 11 August 2015, Colombo,
Colombo, Sri Lanka, http://www.slgs.lk/?p=564

China Shale Gas 2015 - an ISRM Specialized Conference, 6-
8 September 2015, Wuhan, China,
http://english.whrsm.cas.cn/ic/ic/201405/t20140509 1206
92.html

16" European Conference on Soil Mechanics and Geotechni-
cal Engineering “Geotechnical Engineering for Infrastructure
and Development”, 13 - 17 September 2015, Edinburgh,
UK, www.xvi-ecsmge-2015.0org.uk

Workshop on Volcanic Rocks & Soils, 24 - 25 September
2015, Isle of Ischia, Italy, www.associazionegeotecnica.it

EUROCK 15 ISRM European Regional Symposium & 64th
Geomechanics Colloquy, 7 - 9 October 2015, Salzburg,
Austria, www.oegg.at/eurock-2015

Environmental Connection Conference, February 15-18,
2015, Portland, Oregon, USA,
http://www.ieca.org/conference/annual/ec.asp

European Conference in Geo-Environment and Construc-
tion, October/November 2015, Tirana, Albania, Prof. Dr.
Luljeta Bozo, lulibozo@gmail.com; |uljeta bozo@univer-
sitetipolis.edu.al

International Conference on Engineering Geology in New
Millennium, 26-31 October 2015, New Delhi, India,
http://isegindia.org/pdfs/1st%?20circular-international-
IAEG.pdf

6th International Conference on Earthquake Geotechnical
Engineering, 2-4 November 2015, Christchurch, New Zea-

land, www.bicege.com
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SEOUL

ORLD ROAD CONGRESS
>N 1 -

25th World Road Congress
Roads and Mobility -
Creating New Value from Transport
2-6 November, 2015, Seoul, Republic of Korea
http://www.aipcrseoul2015.0or
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Roads have long played an integral part in the life, cultural
exchange, and economic development of mankind. Espe-
cially in the automobile age, roads greatly contributed to
the rapid global development and the rise of modern civili-
zation.

The core value of roads is to enable safe and quick trans-
portation of people and goods. Road travel today increas-
ingly involves advanced environmental and information
telecommunications technologies, and integration of roads
in their environment is more than ever required. Sustain-
ability of the road transport system has become key for the
social and economic benefits of our communities.

The roads of the future are expected to create new spaces
with the adjoining land, generate energy using sunlight and
geothermal heat, and create a new culture and social func-
tions to satisfy all kinds of needs.

Now is the time for experts in road transportation to ex-
plore new roles of roads and facilitate their advancement by
recognizing the enormous potential of roads and supporting
the values that may lead to various advanced technologies.

The 25th World Road Congress Seoul 2015 will establish
concepts and discuss strategies to create new values in
road transportation based on the four strategic themes of
the World Road Association (PIARC) : Management and
Performance; Access and Mobility; Safety; and Infrastruc-
ture.

Main Sessions

- Strategic Direction Sessions
+ Technical Committee Sessions
+ The Special Sessions

The Technical Committee Sessions will include:

- a brief summary of activities carried out during the period
of 2012-2015, highlighting the main productions. The
session does not aim to make an exhaustive presentation
of all activities carried out by the Technical Committee
over the last four-year period, but rather to emphasize
the essential outcome (PIARC technical reports in particu-
lar), and the progress achieved in the various areas stud-
ied by the Technical Committee;

+ a discussion, introduced by the introductory report, on a
topic linked to the state-of-the-art in the specific field of
the Technical Committee. This discussion is intended to
be prospective;

+ a discussion on the future directions of Technical Com-
mittees based on the discussion at the Strategic Direction
Sessions, the suggestions made by the outgoing Techni-
cal Committee and the outcome of the above mentioned
discussion.

As an additional input to the preparation of sessions, Chair-
persons of Technical Committees can make an international
call for individual papers.

Technical Committee Sessions, in accordance with the four
Strategic Themes

ST1 Management and Performance

TC 1.1 Performance of Transport Administrations

TC 1.2 Financing

TC 1.3 Climate Change and Sustainability

TC 1.4 Road Transport System Economics and Social De-
velopment

TC 1.5 Risk Management

ST2 Access and Mobility
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TC 2.1 Road Network Operations

TC 2.2 Improved Mobility in Urban Areas

TC 2.3 Freight Transport

TC 2.4 Winter Service

TC 2.5 Rural Road Systems and Accessibility to Rural Areas

ST3 Safety

TC 3.1 National Road Safety Policies and Programs

TC 3.2 Design and Operations of Safer Road Infrastructure
TC 3.3 Road Tunnels Operations

TF1 Road Saftey Manual Task Force

TF2 Security Task Force

ST4 Infrastructure

TC 4.1 Management of Road Assets
TC 4.2 Road Pavements

TC 4.3 Road Bridges

TC 4.4 Earthworks and Unpaved Roads

The Special Sessions are designed to consolidate PIARC's
relationships with other international and regional organiza-
tions active in the field of road and road transport.

These sessions should address topical issues which are dif-
ferent from those dealt with by Technical Committees and
Strategic Direction Sessions.

Topics for the call for papers

Individual contributions are solicited for the following topics
exclusively - papers that fall outside this scope will not be
considered:

Evolution of road and transport administrations

Accountability

Fighting corruption

Road financing and funding

Circular economy

Climate change mitigation and adaptation - The role of

transport authorities

7. Environmental commitments

8. Ex ante appraisal of transport projects

9. Ex post evaluations of infrastructure projects

10. Risk management

11. Low cost solutions for road networks monitoring

12. ITS Architectures oriented to services for road net-
works operations and improvement of mobility

13. Information to users and system efficiency for maxi-
mized acceptability

14. Motorcyclists in urban areas

15. How to better enforce the dedicated lanes use?

16. Commuting from home to work in large cities

17. Evolution of heavy commercial vehicle design and
regulation

18. Challenges of urban freight

19. Infrastructure assessment and monitoring against
heavy traffic loads

20. Winter service strategies and climate change

21. Multimodality and climatic adversity in winter

22. Advanced technologies and management of winter cri-
sis

23. Rural roads

24. Road safety investments and planning

25. Transportation safety and land use

26. Safety of vulnerable road users

27. Systemic safety approach to combat driver distraction
and fatigue

28. Sustainable road tunnels operations

29. Safety measures for people with reduced mobility in
road tunnels

30. Road tunnels in multi-modal systems

31. Management of road assets

32. Road pavements

33. Road bridges

34. Optimal use of local materials

oukhwne
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35. Slope and foundation drainage and storm water man- 3 ™
agement

36. Maintenance techniques for unpaved roads in develop-
ing countries

Contact Information

a
Organizing Committee of the 25th World Road Congress
Seoul 2015

805, Daewangpangyo-ro, Sujeong-gu,

Seongnam-si, Gyeonggi-do, 30 PAN-AMERICAN CONFERENCE ON GEOSYNTHETICS
SEOUL 461-703 KOREA

SEQUL 461703 KORE 11-14 APRIL 2016 - MIAMI BEACH - USA
info@piarcseoul2015.0rg

www.piarcseoul2015.0rg

World Road Association (PIARC)

La Grande Arche-Paroi nord, niveau 2 NAGSDirector05@gmail.com
92055 LA DEFENSE Cedex (France)

Tel. 43314796 81 21

info@piarc.org

WWW.piarc.org

O3 D

3 O

The 15th Asian Regional Conference on Soil Mechanics and
Geotechnical Engineering, 9-13 November 2015, Fukuoka,
Japan, http://www.15arc.org

15th Pan-American Conference on Soil Mechanics and Geo-
technical Engineering, 15 - 18 November 2015, Buenos
Aires, Argentina, http://conferencesba2015.com.ar

The Warld Tunnel Congress

VIII South American Congress on Rocks Mechanics, 15 - 18 Including NAT20156

November 2015, Buenos Aires, Argentina,
http://conferencesba2015.com.ar

Sixth International Conference on Deformation Characteris- World Tunnel Congress 2016
tics of Geomaterials IS Buenos Aires 2015, November 15th Uniting the Industry
to 18th 2015, www.saig.org.ar/ISDCG2015 April 22-28, 2016, San Francisco, USA

th . . http://www.wtc2016.us
2015 6™ International Conference Recent Advances in Geo-

technical Engineering and Soiul Dynamics, December 7-11, Contact
2015, New Delhi (NCR), India, wason2009@gmail.com; John Hayden

waskoni;eq@i_i_tr.ernet.i_n, sharmamqkzt%gmail.cam; Deputy Executive Director
mukutfeq@iitr.ernet.in, gvramanaiitdelhi@gmail.com, Public Affairs and Government Relations

aeyebrdsmall.com 12999 E. Adam Aircraft Cir
Englewood, CO 80112
Tel. (303) 948-4250
Email hayden@smenet.org
3 ™ Website www.smenet.org

Southern African Rock Engineering Symposium “3
an ISRM Regional Symposium
5 January 2016, Cape Town, South Africa
http://10times.com/southern-african-rock

The Southern African Rock Engineering Symposium, organ-
ized by the International society for rock mechanics will
take place on 5th January 2016 in Cape Town, South Africa.
The conference will cover areas like Interdisciplinary Course
Encompasses the Fields of Rock Mechanics, Structural Ge-
ology, Earthquake Seismology and Petroleum Engineering ISRM
to Address a Wide Range of Geomechanical Problems That

Arise During the Exploitation of Oil and Gas Reservoirs.

Southern African Rock Engineering Symposium
- an ISRM Regional Symposium
May 2016, Cape Town, South Africa

Contact Person: William Joughin
SRK Consulting SA. PTY LDA
Tel. +27-11-441-1214

wjoughin@srk.co.za
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Contact Person: William Joughin
Telephone: +27-11-441-1214
E-mail: wjoughin@srk.co.za

3 O

84th ICOLD Annual Meeting
16-20 May 2016, Johannesburg, South Afrlca
d iti

annual meetlng-2016

The ICOLD General Assembly held in Seattle in August
2013, approved that the ICOLD Annual Meeting in 2016 be
held in South Africa. SANCOLD is very excited about this
matter and is hard at work organising an exciting event
with a substantial technical content. We hope to provide
the delegates and accompanying persons with insights in
our African country and region with its huge range of cul-
tural, scenic and touristic interests.

The Program for the week has been aligned with the devel-
opments arising from Seattle 2013.

ICOLD has some 28 Technical Committees which will meet
for 1 2 days. The meeting on the Monday afternoon is
intended to be in the form of a “workshop” for new Com-
mittees and a feedback and review workshop for those
Committees coming to end of their term of office.

Symposium

The theme of the Symposium on Wednesday 18 May will
be “Appropriate technology of dams in developing coun-
tries”. The Call for Papers will be issued in about March
2015. The Symposium may require some parallel sessions,
depending on the number of papers to be presented. The
papers and presentations will be supplied to the delegates
in electronic form for ease of transport.

Workshops

These were introduced in 2013 in Seattle to increase the
technical content of the week and to encourage increased
attendance. The attendance in Seattle was a record high
for an Annual Meeting. The USA showcased various aspects
of their dam engineering sector. South Africa and its
neighbours have particular water problems such as an arid
region with small rivers, high variability of flows and devel-
oping economies. Some potential topics for the Workshops
are:

= Inter-basin transfer;

® RCC (South Africa built the first rollcrete gravity arch
dam);

= System analysis;

= International and regional co-operation in shared rivers;

® Tailings dams;

® Labour-intensive construction of dams;

" Flood management in arid regions;

= Dam safety and dam rehabilitation.
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SANCOLD may also call upon some of the ICOLD Technical
Committees to provide inputs for the series of Workshops.
The Workshops will be held on the Thursday and Friday.

SANCOLD SECRETARY

Secretary: Dr Paul Roberts

Telephone: +27 12 460 9100

Fax: +27 12 336 8561

E-mail Address: secretary@sancold.org.za
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RS:ZDIG SYMPOSIU'M

7th In-Situ Rock Stress Symposium 2016
An ISRM Specialised Conference
10-12 May 2016, Tampere, Finland
www.rs2016.org

The Finnish National Group of ISRM and the Finnish Asso-
ciation of Civil Engineers RIL invite you to the 7th Interna-
tional Symposium on In-Situ Rock Stress to be held during
10-12 May 2016 in the beautiful city of Tampere, Finland.
There have been six previous International Symposia on
the rock stress topic, starting in 1976 in Sydney, Australia,
and with the most recent one being held in Sendai, Japan,
in 2013.

This 7th Symposium will be a natural continuation of the in-
situ rock stress topic, which is of great importance to most
rock engineering projects. In spite of the numerous re-
search and development projects that have been under-
taken in the subject of rock stresses, a great deal remains
to be achieved in order to confi dently establish the stress fi
eld and its variation at a particular site, plus the alteration
to the stress fi eld as construction proceeds. We now have
much improved stress measurement methods and associ-
ated 3-D computer programs—and the development is
moving fast.

Accordingly, we hope to welcome all interested rock stress
practitioners, modellers, designers and contractors to this
2016 rock stress symposium in Finland. We are sure that
the 7th Symposium will contain much new material and will
be an excellent forum for presenting your work, keeping up
to date with developments, and networking.

This symposium encompasses all aspects of rock stresses
such as

e Rock stress measurements with different methods
e Interpretation and analysis of results

e Case studies (nuclear waste disposal, mining, civil engi-
neering)

e Regional stress fields

e Seismicity and rock stress

e New, innovated stress measurement methods
e Rock structures and rock stress

e Stress modeling

Abstract submission will open in February 2015.
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Finland is an excellent venue for the Symposium because of
the large amount of rock engineering construction and the
fact that rock stresses play an important role in the design
of Finnish rock engineering projects—even in the shallow
underground facilities. Although the high horizontal stresses
can be utilized in stabilizing rock caverns, such high
stresses can cause rock damage around the rock facilities,
so understanding the stress fi eld and designing accordingly
is one of the keys to success.

Technical excursions and fi eld trips are being planned. De-
tails are provided on the symposium web page.

Contact Person: Erik Johansson
erik.johansson@rs2016.org

Finnish ISRM Group and Finnish Association of Civil Engi-
neers - RIL
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GEOSAFE: 1st International Symposium on
Reducing Risks in Site Investigation, Modelling
and Construction for Rock Engineering -
an ISRM Specialized Conference
25 - 27 May 2016, Xi'an, China

Contact
Telephone: 0086 27 87198913

Fax: 0086 27 87198413
E-mail: xtfeng@whrsm.ac.cn
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NGM 2016 - The Nordic Geotechnical Meeting, 25 - 28 May
2016, Reykjavik, Iceland, www.ngm2016.com
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EUROCK 2016
ISRM European Regional Symposium
Rock Mechanics & Rock Engineering:
From Past to the Future
29-31 August 2016, Urgiip-Nevsehir, Cappadocia,

Turkey
http://eurock2016.or

On behalf of the International Society for Rock Mechanics
(ISRM), Turkish National Society for Rock Mechanics cor-
dially invites the international community to attend
the EUROCK 2016 Symposium. The symposium will be held
between 29 and 31 August 2016 in Cappadocia (Turkey)
which is one of the seven sites included in the World Heri-
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tage List by UNESCO and also a natural and historical rock
engineering laboratory.

The theme of the symposium is “Rock Mechanics & Rock
Engineering: From Past to the Future”. The symposium in-
tends to cover all aspects of rock mechanics and rock engi-
neering from theories to engineering practices, emphasizing
the future direction of rock engineering technologies. This
event will be an excellent opportunity to promote the ex-
change of knowledge and experiences in various areas of
the rock mechanics and rock engineering, as well as to visit
many historical sites including old and modern rock struc-
tures caved in the soft tuffs of Cappadocia. The venue of
the symposium, Urgiip-Nevsehir, is located in the heart of
the Cappadocia Region with convenient access to restau-
rants, hotels, historical sites and national museums. We
believe that you will also enjoy participating to post-
symposium excursions in the Cappadocia Region and Istan-
bul.

Themes

* Fundamental rock mechanics

* Rock properties, experimental rock mechanics and physi-
cal modelling

* Analytical and numerical methods in rock mechanics and
rock engineering

Stability of slopes in civil and mining engineering
* Design methodologies and analysis
* Rock dynamics

* Rock mechanics and rock engineering at historical sites
and monuments

* Underground excavations in civil and mining engineering

* Coupled processes in rock mass for underground storage
and waste disposal

* Rock mass characterization
* Petroleum geomechanics

* Instrumentation-monitoring in rock engineering and back
analysis

* Risk management

* New frontiers (GPS, Extraterrestrial Rock Mechanics,
Methane Hydrate Exploitation, CO, sequestration, earth-
quake prediction)

Contact

Prof. Resat Ulusay

Hacettepe University, Faculty of Engineering,
Department of Geological Engineering,
Applied Geology Division,

06800 Beytepe, Ankara, TURKEY

Telephone: +90 312 2977767

Fax: +90 312 2992034
resat@hacettepe.edu.tr
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International Conference
: on Transportation Geotechnics

4 - 7 September 2016, Guimaraes, Portugal
www.spgeotecnia.pt/cpgt

The Transportation Geotechnics International Conference
series began under the auspices of ISSMGE-TC 3 and was
initiated in 2008 at the University of Nottingham, UK, as an
International event designed to address the growing re-
quirements of infrastructure for societies. The 2" Interna-
tional Conference on Transportation Geotechnics took place
in 2012, at Sapporo, Japan, under the ISSMGE-TC202 that
follows the TC-3 activities for the period 2009-2013. To
continue the successful of these conferences and the output
of ISSMGE-TC-202, the 3™ was scheduled for 2016, at
Guimaraes, Portugal. Following the previous one, the chal-
lenges addressed by this conference will include a better
understanding of the interactions of geotechnics on roads,
rails, airports, harbours and other ground transportation
infrastructure with the goal of providing safe, economic,
environmental, reliable and sustainable infrastructures. The
3" ICTG will be composed of workshops and several types
of sessions, as well as a technical exhibition, to better dis-
seminations of findings and best practices. A special atten-
tion will be paid to the publication of all the peer review
papers, some of them in specialised international journals.
On behalf of the organizing committee I am honoured to
invite you to the 3™ ICTG in the City of Guimardes, UNESCO
World Heritage (September 4-7, 2016).

Contact person: Prof. A. Gomes Correia (Chair)

Address: University of Minho, School of Engineering
Campus de Azurém

4800-058, Guimaraes, Portugal

Phone: +351253510200, +351253510218

Fax: +351253510217

E-mail: 3ictrgeo2016@civil.uminho.pt, agc@civil.uminho.pt
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EuroGeo 6 - European Regional Conference
on Geosynthetics
25 - 29 Sep 2016, Istanbul, Turkey
http://www.eurogeo6.or

eguler@boun.edu.tr
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ARMS 9
9th Asian Rock Mechanics Symposium
ISRM Regional Symposium
October 2016, Bali, Indonesia
rkw@mining.itb.ac.id

Contact Person: Dr Ridho Wattimena

Indonesian Rock Mechanics Society (IRMS)
Telephone: +22 250 2239
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6" Asian Regional Conference
on Geosynthetics
8-11 November 2016, New Delhi, India
uday@cbip.org

The International Geosynthetic Society’s Indian Chapter
invites you to this exciting conference in New Delhi, India,
on 8-11 November 2016.

India - the land of opportunities India is a fast-develop-
ing economy requiring large-scale infrastructures. The lib-
eralisation of the economy has further facilitated planning
and execution of many large scale-infrastructure, including
roads, railways, power and water resources, which will fur-
ther promote applications of Geosynthetics for infrastruc-
tural works. For India’s XII Plan (2012-2017), spending on
infrastructure is estimated to be USD 01 trillion, which is
expected to grow for infrastructure activities for the XIII
Plan (2017-2022).

The 6th Asian Regional Conference will be a step toward
providing opportunity for exchange of experiences, prac-
tices and collaborations to facilitate flow of appropriate
technology to enable successful implementation of infra-
structure projects.

Conference Themes Geosynthetics for Infrastructure De-
velopment

Sub-themes

* Roads and Railways

* Hydraulic Applications

* Ground Improvement and Slope Stability
* Erosion Control

* Environmental Applications

* Natural Fibre Geotextiles

* Geosynthetic Testing

O3
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11" International Conference on Geosynthetics
(11ICG)
16 - 20 Sep 2018, Seoul South Korea
csyoo@skku.edu
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ENAIAGEPONTA
FEEQTEXNIKA NEA

Néeg sinkholes
TepaoTieg TPUNEG Nou avoi§av Ta TeEAsuTaia xpo-
via o€ diapopa pépn TnG 'ng

Winter Park — ®Aopivra

Eival Baupa nou kaveig dev €xaoce Tn {wn Tou n Tpauuari-
OTNKE OTOV €V AOYW KPATAPd, O 0Mnoio¢ apnos oTo nNEPAcua
TOU MOVO OIKOVOMIKN KaTaoTpo®r, Kanou 4 ekat. doAdpia. O
dnuog £ByaAe BERala moAAG and Tnv NWANCN avapvnoTIKWV
t-shirts(!), kK&TI ATAVv KI AUTO PHECA OTNV KATACTPOOH...

Daisetta - T€§ag

Me neplocoTepa ano 270 péTpa dIAPeTpo kal navw and 80
METpa BaBog, n Tpuna auTth angiAnoe Tn {wn TNG HIKPAG no-
ANG PE NEPICCOTEPOUG TOU €VOG TPOMOUG, Tov BavaTo dnAadn
TWV KATOIKwV. ‘EQPePe TOV 0OIKOVOUIKO OAEBpo oTnv nOAnN,
EVM) TO KWHOKOTPAYIKO KEPATAKI OTNV ToUupTa ATav o aAlyd-
TOPAG MOU PETAKOMIOE OUVTOHA OTN GWAIA TNG...

Zav NTiéyko, Kahipopvia

To 0000TpWHA UNOXWPEI KAl aprvel Niow ToUu TO EVTUNWOIA-
KA TPOMAKTIKO auTO oKNVIKO. O dpOHOC MAPEUEIVE KAEIOTOG
yla nepioodTeEpOUG anod 5 prveg To 1998, avaykdalovrag Toug
AQUTOKIVNTIOTEG OE TEPACTIEG NAPAKAHUWEIG.

Zav ®pavaoioko, KaAipopvia

SPodpec BpoxonTwoel To 1995 €kavav To £3apog va umno-
XWPNOEI, KaTaAfyovtag os €vav kpatnpa diaugéTpou 70 pé-
TPpWV Kal Baoug 12 peTpwv. Mapd To yeyovog OTI KaTdnie
KaToikieg, dev OKOTWONKE Kaveig, aprivovrag BERaia Tig dn-
HOTIKEG apXEC va naAslouv PE Ta CUVTPIPMIA KAl TNV KaTta-
OTPOPN YIa WNVEG...

St. Jude - Kepnék

Téooepa oniTia BuBioTnkav oTn yn KAl T OWOTIKA OUVEPYEia
nou £0woav TEAIKA TOUC EVOIKOUG avaykaoTnkav va JOUAE-
WOUV HEDA OTA OUVEXWG KIVOUHEVA GUVTPIPIA...

Picher - OkAaxoua

AANOTE éva anod Ta NApaywyikOTEPA OpuUXEia HOAUBSOU Kal
weudapyUpou Twv HMA kal nOAN-QAvTacua CnUEPa, n eKTe-
Tapevn €E6pUEN KATEOTPEWE TN YEwAoyia TnNG NOANG kai ou-
VTOMA YIyavTiaiol KpAaTAPEG ApXIoav va Kavouv anpocdoknTa
TNV EUPAVIOT) TOUG, EPNUWVOVTAG To Picher. H ouykekpipevn
Tpuna Tou 2008 napapevel WOTOCO N EVTUNWOCIAKOTEPN...
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MNévte avBpwnol £xacav T {wn Toug To 2013 OTaAv Karano-
VTIOTNKE TO £€3ApOG O Pia Tpuna nAdTtoug 10 pETpwv. ApKe-
Toi AvBpwnol £€xacav To £daog KATw ano Ta nodia Toug Kai
ol unepavOpwneg nNPoondOeleq TWV OCWOTIKWV OUVEPYEIWV
nepiopioav Tov GoOpo os avBpwnivo aiya...

H AtAavTida TnG Eppou

e ﬁ

AANOTE PpoUpIo anopdnTo kal Aaunpd gunopikd KEVTPO TNG
nepIOXNG, N anopakpuopévn ndAn Ouundp, oTn OnNUEPIVN
Saoudikn ApaBia, €EagaviotTnke pia wpaia npwia and Tov
XapTn, PBuBilopevn HEOA OTOUG appOAopoucg. Kal paAioTta
ATAv Ta UnOyeld KoITaouaTa vepoU Mou TNV £0TEIAAV OTOV
XapOo, auTd akpIBWG Nou TNV €ixav PETATPEWEI O OAON PETA
oTo aQINOEevo nepIBaAAov TNG eprpou. 'HTav otn dekasTia
Tou 1980 o6Tav Tnv avakdAuwav ol apxaioAdyol, Ye Tn Bon-
Beia dopupopou TnG NASA, evTonilovTag PAAIoTa apKeToUg
dpOOUG Nou odnyouoav oTa anopeivapia TnG AAAOTE NoAU-
Boung apxaiag noAng.

SenteuBpiou 27, 2014
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ENAIAG®EPONTA -
2EI2MOI

To Tépag TnG Aipvng
Meploxég TV AANEWV KIVOUVEUOUV ANO... TOOU-
vagi

MévTe peyala TOoOUVAW! eKTIMATAI OTI €XOUV CUMBEI Ta TEAEU-
Taia 4.000 xpovia aTnv aAnikn Aipgvn TnG AoUKEPVNG

H EABetia dev Bpeéxerar and 6aAacoa, NepIEpyws OPWG OTI
KivduveUel and Toouvdapi: ol NePIOXES yUpw and TIG AiPVEG
TNG Mevelng kal TNG AoukEpvNG ansiAoUvTal ano yiyavria ku-
JaTa o€ nepinTwon KaTtoAiobnong n KaTtappeucng Tou nub-
Méva, npoeidonolouyv ol YEwAOYOI.

O1 NpWTeG €vOEi&eIC yia Tov KivOUVO TOOUVAW! OTIC AAMIKEG
Aipveg npBav npiv and duo xpdvia, 0Tav n AIPVoyewAdyog
KaTtpiva Kpepep avakaAluwe oe 1lapata evOei&eic yia €va
MeyaAo Toouvapl otn Aipgvn Tng Mevelng 1o 563 p.X. 'Onwg
€€nyei To Nature.com, n nAayia evog Bouvol KATEPPEUOE Kal
£NE0E OTA VEPA, ONKWvovTag KUPaTa 8 PETpWV nou eEaga-
vigav Tnv naAid noAn tng Feveung otnv aAAn akpn Tng Ai-
HVNG.

'EKTOTE, 01 evdei€eig OA0 kal NAnBaivouv. SUPNQWVA PE PEAE-
Tn nou napouaciace n Kpéuep oTig 18 AuyouaoTou, O OUVE-
dpio Tng Aigbvolc 'Evwong IZnuaTtoAoywv otn Meveln, ouvo-
ANkda névre peydAa Toouvapl eivar mbavd va €xouv GUpBEi
otn Aipgvn Tng levelng Ta TeAeuTaia 4.000 Xxpovia. AAAa
nPokANBnkav anod katoAloBnoeig, dAAa and Tnv kaTdppeuon
TWV UnoBpuUxIwV NAAyI®V MOU CUYKEVTPWVOUV Ta IAuarta
Tou noTapou Podavou.

Toouvapl ekTigaral eEaAAou ot énAngav dU0 PopEG TNV aA-
nikn Aipvn Tou Kopo ortnv ItaAia, Tov 60 kal Tov 120 ai®va
H.X., evw dUo akdpa Toouvaul nioTeUeTal OTI ouvéBnoav atn
Aipvn Tng Aouképvng Tov 170 aiwva.

Mo npdo@ara, To 1822, ekdNAWONKE TOOUVAUI OTNV AAMIKA
Aipvn MnoupCe oTngG YaAAIKEG AANEIG.

Me TIG avnouxNnTIKEG eVOEIEEIC va GUGOWPEUOVTAI, TO KAVTOVI
Tou NivTBaAvTev otnv EABeTia avayvwpios gnionua Tov Kiv-
duvo oTn Aigvn TnG AOUKEPVNG KAl KATAGTPWVEl TWPA OXEDIO
yla Tnv anopdkpuvon Tou nAnBucopol oThv nepInTwon Toou-
vagi.

O1 AAneig dev €ival 131aiTEPA OEICUOYOVOG NEPIOXN, NAATTOV-
Tal OPWG ano oeiopols Twv 6 Babuwy nepinou pia gopa ava
XiAia xpovia.

ZTn Aigvn TnG AOUKEPVNG, €vag TETOIOG OEIOUOG Ba PNopouce
va npokaA£osl katoAioBnon ortnv unoBpuxia nAayia onou
ouoowpelovTal IZnpara.
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O1 apxeg Tou NivrBaAvTev nepipyévouv TwPaA anod Toug eni-
OTNHOVEG vVa NapouciaoouVv XApTEG ME TIG MEPIOXEC nou Ba
kaTakAulovtav and vepd.

Kal, ekTog and Tig apuodieg apXeg, o Kivduvog iowg apyioel
Twpa va AauBaveral unoyn kal and TIC ao@AAICTIKEG €TdAl-
peieg.

(Newsroom AOA, 03 Zen. 2014, http://news.in.gr/science-
technology/article/?aid=1231344703)
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Picking Up Good Vibrations from Napa Post-
Quake Report

An earthquake-detection system under development by the
University of California's Berkeley Seismological Laboratory
proved its mettle on Aug. 24 by issuing a warning 10 sec-
onds before a magnitude-6 temblor struck south of Napa,
Calif. The alert could have gone out 2.5 seconds sooner if
the ShakeAlert system, based on Japan's primary-wave
detection system, were funded, and the lab were able to
install more sensors, says a lab spokesperson.
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UC Berkeley's early-warning system detects more benign
fast-moving shock waves (yellow) in advance of slower
vibrations, which cause more damage (red).

"It was definitely a great proof-positive that the system
works just like we'd hoped," says Jennifer Strauss, the lab's
external relations officer. "One of the things the Napa
quake did show us is you need to make sure there are
enough sensors," says Strauss.

Bay Area Rapid Transit is testing the alert system and re-
ceived eight seconds' warning, but none of its trains were
running when the quake hit at 3:30 a.m.

California State Legislature unanimously passed Senate Bill
No. 135 last year, which calls for the development of a
comprehensive statewide earthquake early-warning system
to alert Californians in advance of dangerous shaking. But
funding has not yet been found.

"It's an unfunded mandate, stipulating that we can't use
general funds for the system," says Strauss. "Both Mexico
and Japan built their early-warning systems after massive
damaging earthquakes. This is the chance for California to
build one before such a damaging quake."




Schools Undamaged

The epicenter of the American Canyon quake was at the
heart of the Napa school district's 30 campuses. Subse-
quently, three architectural and engineering teams as-
sessed "every room in every school" and observed no struc-
tural damage following the quake, says Mark Quattrocchi,
principal of Kwok Quattrocchi Architects and one of the sur-
vey team members. "There was not even a single panel of
cracked drywall," he says.

The schools performed so well because they are built or
retrofitted according to much stricter seismic codes than
commercial and residential buildings.

"There was no structural damage to any school in the dis-
trict, even the ones built to older codes in the 1940s, 1950s
and 1960s," says Quattrocchi. "Part of this is because seis-
mic upgrades at the schools are treated the same as build-
ing an entirely new facility," he adds.

Schools fared well for three reasons: seismic building codes
that are more stringent than those for commercial build-
ings, methodical reviews by the Division of the State Archi-
tect and "full-time" state inspection on school construction
sites, Quattrocchi says.

A 2006 California Seismic Safety Commission report—the
most recently published data on unreinforced masonry
buildings in the state—says approximately 70% of Califor-
nia's 26,000 brick buildings have been demolished or retro-
fitted. About 8,000 brick buildings remain at risk, the report
said.

In Napa, city inspectors remained at work tagging struc-
tures on the second round of damage evaluations. "As of 1
p.m., there are 1,053 structures in the city that have been
tagged—153 are on the red-tag list and around 900 are on
the yellow-tag list," the City of Napa reports. "It is possible
these numbers will rise as more structures receive their
second inspection and interiors are seen."

Ronald O. Hamburger, a senior principal with seismic struc-
tural engineer Simpson Gumpertz & Heger, says buildings
in general fared well. "Overall, the performance of buildings
in the Bay Area is a tribute to the effectiveness of building
codes in general and seismic retrofit techniques," he says.
Except for unreinforced or poorly retrofitted masonry build-
ings and older houses not bolted to their foundations,
"buildings did very well, despite ground accelerations, lo-
cally in Napa, that approached design levels. In part this
was due to the relatively short duration (10 seconds of
strong motion) of this earthquake, but also, at least in part,
it is a tribute to the effectiveness of western U.S. design
practices."

(Luke Abaffy and Nicholas Zeman with Nadine M. Post /
Engineering News-Record, 09/03/2014,
http://enr.construction.com/infrastructure/environment/20
14/0908-picking-up-good-vibrations-from-napa-post-
quake-report.asp)
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AnoTuxnHévn npoBAsywn oeICHOU
O Toianag npoBAEnel oeicHO oTnv EAAGda Tov
ZenTtépppio!

O oeiopoAdyog HAiag Toldnag ixe npoBAcwel pe akpifeia -
oUPQWVa PE TNV YVWOTH Tou Bewpia - Toug dUo TeAeuTaioug
ocIopoUG og XaAKIBIKN Kal ZnapTn.

Snuepa, €av eNIOKEPTEI KAnolog To site Tou, Ba S1ANICTWOEI
nwg ypdoel yia ogiopo otnv EAAAda otig 20 ZentepBpiou,
WOTO0O ONMEIVVEI NWG N CUYKEKPILEVN NPOYvVWon Unopei va
akupwBei epdoov oTIc 16 ZenTepBpiou ekdnAwdei 1oxUPN
CEIOUIKA N noaioTeiakn dpacTtnpiotnta ornv  ItaAial.
AE&iTE NAPAKATW TNV OXETIKN avapTnon:

AgiTe eniong TIC NPOBAEWEIG TOU yia ZNApTn Kal XaAKISIKA:

Re: APXEIQ TEIZMON
Dot Mklng o T Al 26, 2514 1034 aem

M NPOrKOEH

Avapevopevn oaoyikr bpaoTnpuétnTa: 20 AuyoloTou 2014
amd Hilag » Nap lodd 18, 2014 11:52 am
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AQVAPEVETAl OEIOHOG avaAoyou HeEYEBOUG 1} OUNVOG HIKPOTE-
pwv otnv EAAGda, yUpw oTic 20 ZentepBpiou 2014
(http://www.tsiapas.gr/forumgr/viewtopic.php?f=14&t=59)

H npoyvwon aKupwveTal, WG Npog To PEYEBOG TOUAdxIoTOV,
av yupw oTic 16 ZentepBpiou 2014 =kdnAwbei 1oxUpn
OEIONIKN N neaioTeiakn dpaaTnpioTnTa otnv ITaAia.

JUpewva Pe Tnv Bewpia Tou HAia Toiana:

TA NEA THZ EEEEI'M - Ap. 67 — IOYAIOZ 2014 ZgAida 37



Mpoyvwon CEICHOV

A. Ta ouoTaTikG nou MPoKAAoUV OEICHOUG Kal EKPNEEIC N-
paioTeiov KivoUvTal andé Auopdg npog AvaToAdg. Ano
OTATIOTIKEG UEAETEC, €XOVTAC OAV APETNPIA €va OEIOUO,
YVwpiloupe:

Tn diadpopn nou Ba akoAouBrigouv Npog AvaToAdg,
TIG NPOEEOXEG N} TOUG KPATNPEG NPaioTEiwv nou Ba
ouvavTnoouv oTn NopEia Toug,

TO XPOVO MOU AnaiTeiTal yia va ¢Tacouv 0'auTEG Kal
To PEyeBOG nou Ba €xe€l 0 AVAPEVOUEVOG TEIOUOG OTIG
OUYKEKPIMEVEG NPOEEOXEG - NMEPIOXEG.

MNa Tov EAAadIkO Xxwpo naipvoupe wg apeTnpia Toug osl-
opoUC nou yivovTal oTn KevTpikn Auepikn ano 00 péxpl
400 kal Aiyo BopeldTEpa 1 voTIOTEPA avaloya WE TNV &-
noxr (KAoviopOG Kai - €AEeIg SeAnvng - HAiou). O dia-
OpopEC Mou akoAouBoUv Ta OUCTATIKA MEPVOUV KATW
anod To QAoId TNG AUEPIKAVIKNG NMEIpoU, Tou ATAQVTIKOU
wkKeavoU, ouykAivouv oto MBpaATap kai otn Ouvéxela
kateuBUvovTal Kupiwg npog ITalia 1 EAAGda og 50 i 53
NUEPEG Nepinou and TNV A@eTnpia avTioToixa kal deuTe-
PEUOVTWG O AAANEG XWPEC TNG Meooyeiou kal BaAkavi-
KNG, 6nou Ba npokaAeoouv ekpnEeig npaioTeiwv (AiTva n
STpounoAl otnv ItaAia) n véoug osiopoUG avaAoyou He-
yé€Boug (} ounvog peoaiou peyeboug aeiopoUg).

Meta tnv EAAGda ouveyifouv Tn nopeia Toug npog Ava-
TOAGG.

B. la Tov akpIBECTEPO NPOGDIOPICUO TOU EMIKEVTPOU XPN-
oigonoioUPe To MAéov a&idmioTo npodpopo PaIvVOPEVO
TnVv al&non Tng Bepuokpaciag Tou pAoloU, nou evronile-
Tdl 0€ €vad KWVO PE KOPUPH TO UNOKEVTPO KAl KEVTPO Ba-
ONG TO EMIKEVTPO TOU QVAPEVOWEVOU CeIohoU. Me éva di-
KTUO OEPUOMETPWV OUVOEDEPEVA HECW YEWTPNOEWV HE
Tov undyeio udpPoPOpo opilovTa f dOPUPOPIKA NMAPAKO-
AouBouUpe Tnv augnon Tng Beppokpaciag, n onoia oup-
Baivel Aiyeg HEPEG npIv TNV ekdNAwaON €vog oeigpoU. 'ETol
YVwpiloupe nou BpiokeTal €YKAWPBIOHEVN CUYKEKPIUEVN
noodTNTa UYpWV Kal Je Tn diapuyn Toug AvaTtoAikd 6a
ekONAWOEI CEITHOC.

Me TNV npwTn PEBOJO YVWPIJOUHE TOV XpOVO, TO HEYEDOG
Kal PE OXETIKMA MPOCEYYION TO €MIKEVTPO Kal n deUTepn
OUMBAAEI OTO akpIBECTEPO NPOCJIOPICHO TOU EMIKEVTPOU.
Me 1o ouvduaoud Twv dUO auTwv PeBOdWV NPoBAEno-
vTal e akpiBeia ol ogiouoi. Ag onUeEIwBEel 0TI N NPoOyvwon
naviel va 1oxlel av ekdnAwBei €kpnén naioTteiou, mnou
BpiokeTalr peETAgU TNG MEPIOXNG NMOU ekdNAWONKE o0 O€l-
OMOC NOU MAipVOUNE WG apeTnpia Kal TG NEPIOXAS Onou
avapEvoupe va ekdnAwBEl 0 VEOG OgIoNG.

H ouxvdTnTa Kai To PEYEBOC TWV CEICHWV O NAyKOOMIa
KAigaka peioveral otav undpxel €vrovn NQaloTEiakn
dpacTnpIOTNTA Kal avTioTpopa.

MNeploodTepa yia Tnv Bewpia Tou HAIG Toidna oTov 10TOTONO
http://www.tsiapas.gr.

(C- 4R -0)

‘Hneipol and nayo
Eupmnn: TEKTOVIKA 3pacTnpioTNTA AVIXVEUONKE
Yid np®Tn Qopa ekToG 'ng

H Eupwnn, €va psydlo ¢eyydpl Tou Aia mou kpuUBel €vav
Babu wkeavo kATw ano éva KAAuppa nayou, ival To NpwTO
oWwua eKTOC TNG NG oTo onoio avixveluovTal eVOEIEEIC TEKTO-
VIKNG 0pacTnpIoTnTag -evOEiEEIG MOU avanNTEPWVOUV TIG €A-
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nideg yia avakaluyn pikpoBiakng {wng, Kal iowg smrayu-
vouVv TIC npoondBeieg TNG NASA yia Tnv e€epelivnon autou
TOu aiviyparikoU KOouou.

O naywpévog pAoIog TNG Eupwnng @aiveTal 0TI aVaKUKA®-
VETal d1apKWG AOYW TNG TEKTOVIKNAG dpaaTnpioTnTag (dwTo-
ypagia: NASA/IPL-Caltech )

OI TEKTOVIKEG MAGKEG TNG NG €ival YIYavTIeEG PETEC oTEPEOU
(AoIOU MouU €MINAEOUV OTO UMOKEIUEVO, NMIPPEUCTO GTPWHA
Tou pavdua. To idlo @aivopevo deixvel va diauopPwVEl Kal
TNV enipaveia Tng Eupwnng, pdvo nou o€ autn TNV NeEPINTW-
on NPOKEITAl YIA YIYAVTIEC NAGKEC NAYOU NMou enINAEOUV €iTe
o€ €vav UMOYEI0 WKEAVO €iTe 0€ €va OTpwHa BepuoTEpOU,
nio eUNAacToU NAyou.

MponyoUueveg PeAETEG cixav deifel OTI n enipaveia TnG Eu-
pwWNNG €ival OXeTIKA veéa Kkal OTI Ol TEPAOTIEG PWYHEG MOU
dIaTPEXOUV TNV €MIPAvEId TOU @eyyapioU EMITPENOUV OTO
undyelo vepo va aveBel oTnv eniPAvela KAl va YETATPANEl OE
PpETko Ndayo. MExpl ONUEPA, OPWG, NAPEPEVE AOAPEC NWG O
NAayog avakuKAWVETAl KAl AVAVEWMVEI TO KAAUMKA nayou.

EpeuvnTég Tou MavenioTnuiou Tou AlvTaxo kal Tou Maveni-
otnuiou «Tlovg XOnKIVG» ava@épouv OTI BphAkav Tnv and-
vTNon o€ €IKOVEG TNG anooToAng Galileo, n onoia peAéTnoe
To oloTnua Tou Aia and To 1995 £wg To 2003.

E€eTdlovTag To naykoopio nal\ nou oxnuarifouv ol NAAKEG
nayou OTnV €MIQAVEId, N E€PEUVNTIKA opada evTonioe €va
KOMMATI nayou, nepinou oTo peyeBog Tou IopanA, To onoio
€iXe Pe kanolo TpdNo €€apavioTei.

SUPPWVA PE TO TEKTOVIKO HJOVTEAO MOU MPOTEIVOUV Ol EPEU-
vnTéGg upe dnuooitsuory Toug oTo Nature Geoscience
(Evidence for subduction in the ice shell of Europa,
http://www.nature.com/ngeo/journal/vaop/ncurrent/full/ngeo224
5.html), peyaAeg nAdkeg nayou otnv Eupwnn xavovTal yAl-
OTPOVTAG KATW ano YEITOVIKEG NAAKEG -€va (paivousvo ava-
AOYo HE TNV unoBUBIoN TWV TEKTOVIKWV NAAK®V oTn 'n kata
MAKOG MEYAAWV pNyHATWV.

H avakaAuyn evioxUel T®pa TIG unowieg yia Tnv Unapén
HIkpoBIakng {wnG oTo NAywHEVO Qeyydpl, KaBWG N TEKTOVI-
Kf 8pacTnpIOTNTA CUVOEEI TOV UMOYEI0 WKEAVO WE TO unep-
Keipgevo oTpwpa ndyou kai eENITPENEl 0 BPENTIKA OUOTATIKA,
iowg kal og YikpoBia, va aveBaivouv anod Ta Baen ortnv eni-
(Avela Kal To avTioTpogo.

Eivar n deuTepn onuavTikn avakaluywn otnv Eupwnn og d1d-
oTnua Aiywv pnvov, €NEITa anod ToOV EVTONIOHO YIYavriov
MmMdakwv VEPOU (http://news.in.gr/science-
technology/article/?aid=1231280389) oTo voOTIO nNdAO Tou
dopupopou.

O1 avakaAuyelg iowg emTaxUvouv Twpa Ta oxedia eEgpelivn-
ong TnG Eupwnng. H NASA €&etalel €dw kal Xpovia To evOe-
XOMEVO HIag anoaToANG OTO HUCTNPINOEG Peyyapl, BETovTag
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OMWG TO MAAAOV XaunAo Oplo Tou &vOog dICEKATOMMUPIOU
doAapiwv yia To KOGTOG TNG ANOCTOANG.

To apepikavikd Koykpeao €xel ekdNAWOEl evdIaPEPOV yia Tn
MEAETN Tng Eupwnng, kar uéxpl Tig 17 OkTwPpiou n NASA
déxeTal 106G yIa Ta €MNIOTNMOVIKA Opyava nou Ba pnopouoe
va nepiAappavel n GIAGS0EN anoaToAn.

Oa nepacouv NAvTwg xpovia MPEXP! va opioTikonoindsi o
oxedIaoWOC TOU EYXEIPAMATOC KAl va WABOUNE NeEPITTOTEPA
yia auTtdv Tov naywpévo aAAd mbavwg eIAOEEvo KOGHO.

(BayyeAng MpaTikdkng / Newsroom AOA, 08 Zen. 2014,
http://news.in.gr/science-
technology/article/?aid=1231345783)

O3 D

H avnouyia peyaA@vel
«Z1TnVv KmvoTavrivounoAn o eNOMEVOG HEYAAOG
O€I0H0G» oTo PRiypa Tng AvartoAiag

Anatolian Plate
-

=

Cypris ne

African Plate

H kiTpiv ypapun onueinvel To Bopeio Priypa Tng AvaTtoAiac.
Ta BEAn deixvouv Tnv kivnon Tng EupaciaTtikig ka Tng Apa-
BIKAC TEKTOVIKNAG NAAKAG.

MeTPROEI§ TwV HETATOMIOEWY TOou €3AQOUG TNV TeAeuTaia
20¢€Tia deixvouv OTI 0 ENOMEVOC WEYAAOG OEIOHOC O0To Bopeio
Priypa Tng AvaTtoAiag, To onoio diatpéxel Tn Bopeia Toupkia
Kal kataAnyel oo Alyaio, ival mbavo va cupBei otn Oalac-
oa Tou Mapuapd, nepinou 8 XIANIOUETpa SUTIKA TNG KwvoTav-
TIVOUMNOANG, EKTINOUV €pEUVNTEG OoTNV Toupkia kal To MIT.

H peAETN, n onoia dnMOoIgUETAl OTNV £YKPITH EMBEWPNON
Geophysical Research Letters, ouciaoTikd eniBeBaiwvel TIg
unowieg noAA@V enioTnuovwy 0TI n KwvaoTavTivounoAn 6a
gival To €NiKEVTPO TOU EMOHEVOU HEYAAOU OEICHOU OTNV ne-
pIOXM, AVAQEPOUV Ol EPEUVNTEG O AVAKOIVWOT) TOUG.

To Bopeio PAypa Tng AvatoAiag, pia and TiG nio OEICHOYOVEG
nepIOYXEG TOU NAAVATN, €ival To Oplo nou Xwpilel Tnv Eupaaoi-
aTIKn TEKTOVIKA MAAka and Tnv mAdka Tng AvaToAiag, n o-
noia nepiAapBavel To peyaAuTepo pEpog TnG Eyyug Avaro-
ANG.

EpeuvnTéc Tou MIT kal dia@oOpwV TOUPKIK®V 10pUNATWY,
avdapeod Toug To Texviko MavenioTnpio TnG KwvoTtavTivou-
noAng kai To MapatnenThpio Tou KavTiAl, gniong otnv Kwv-
oTavTivounoAn, avélucav kataypa®eg anod 100 deékteg GPS
nou PeTpoUV TIC WETATOMNIOEIC TOU PAYHUATOG Ta TeAeuTaia 20
Xpovia. MNa Tn ©alacoa Tou Mapuapd, 6nou n PETPNON TNG
METATOMNIONG TOU BUBOU cival TexViKG dUOKOAN, Ol EPEUVNTEG
Xpnoigonoinoav padnuatikd JovTeAa.
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H avaAuon €8eiEe OTI To PeyaAUTePO pEPOG Tou Bopeiou Pryy-
HaTog Tng AvaTtoAiag petartonileTal opiovTia Kata 25 XiAio-
oTad 1o XpOvo. H peratdnmion auth cupBaivel €iTe opaAd Kai
abdpuBa, oTav ol SU0 MAEUPEG TOU PRYHATOG YAIGTPOUV n
Mia dinAa otnv aAAn, r oTn didpKela CEIOPW®Y, oNdTE N evép-
YEIQ TOU PRYHATOG EKTOVMVETAl AnOTOMd.

TiG TEAEUTAIEG DEKAETIEG, OUCOWPEUNEVN EVEPYEIQ EXEI EKTO-
vwOei 0g pia ogIpd OEICPWV-VTOUIVO anod Td avaToAIKa npog
Ta dUTIKA -0 TEAeUTaiog ekdNAwONKe To 1999 otn Nikoundel-
a, oTa avaToAika TnG KwvaoTavTivounoAng.

2Tn ©daAacoa Tou Mappapd, OPWG, KAl GUYKEKPIMEVA OTNV
nepioxn Twv Mpiykinoviowyv dUTIKA ThG KwvaoTavTivounoAng,
0 BuBog dev gxel peTatonioTei 600 Ba €npens: anod Tov Te-
AEUTaiO OEIOPO Mou ekdNA®ONKE TNV neploxn npiv ano 250
Xpovia, o BubBdg Ba enpene va gixe YeTakivnBei kata 2,4 €wg
3,0 p€tpa, kATI nou dev £xel CUMBEl, KABWC Ta METpWUATA
oTIG dUO MAEUPEG TOU PRYHATOG £XOUV «KOAARCEI» KAl OUO-
owpelouv TAaaon.

H cucowpeupévn evépyeia Ba pnopolos BeWpPNTIKA VA EKTO-
vwOei og pia ogipd NoAAwV aoBevwv OsIOP®Y, WOTOTO0 Ol €-
PEUVNTEG BewpoUV NIBAvOTEPO TO EVOEXOHEVO EVOG IOXUPOU
ocIopoU, peyeboug TNG TAENG Twv 7 Babuwv.

‘Evag TETO10G 0€IopOG Ba peTaTonile To £€3aPOG AnOTONA £WG
Kal Kata 3 pETpa Kal dev pnopei napd va npokaloUoe eKTe-
Tapéveg {nUiEG otV KwvoTavTivounoAn, onou «moAAd KTh-
pia €ival naAia kar dev nAnpoUv TIG cUYXPOVEG mpodiaypa-

PEG>.

To ndéte Ba xTunnoel o Eykeéhadog napapevel Bepaia dyvw-
oTo.

(Newsroom AOA, 11 Zen. 2014, http://news.in.gr/science-
technology/article/?aid=1231346776)

Istanbul's earthquake hot spots: Geodetic constraints
on strain accumulation along faults in the Marmara
seismic gap

S. Ergintav, R. E. Reilinger, R. Cakmak, M. Floyd, Z.
CakOdr, U. Dogan, R. W. King, S. McClusky and H. Ozener

Abstract

2T°E 28°E 29°E 30°E

During the past century, a series of predominantly west-
ward migrating M > 7 earthquakes broke an ~1000 km
section of the North Anatolian Fault (NAF). The only major
remaining “seismic gap” along the fault is under the Sea of
Marmara (Main Marmara Fault (MMF)). We use 20 years of
GPS observations to estimate strain accumulation on fault
segments in the Marmara Sea seismic gap. We report the
first direct observations of strain accumulation on the
Princes' Islands segment of the MMF, constraining the slip
deficit rate to 10-15 mm/yr. In contrast, the central seg-
ment of the MMF that was thought to be the most likely
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location for the anticipated gap-filling earthquakes shows
no evidence of strain accumulation, suggesting that fault
motion is accommodated by fault creep. We conclude that
the Princes' Islands segment is most likely to generate the
next M > 7 earthquake along the Sea of Marmara segment
of the NAF.

(Geophysical Research Letters, 22 Aug 2014,
http://onlinelibrary.wiley.com/doi/10.1002/2014GL060985/
abstract)

Seismic gap may be filled by an earthquake
near Istanbul

After tracking seismic shifts, researchers say a major
quake may occur off the coast of Istanbul.

This map of Turkey shows the artists' interpretation of the

North Anatolian Fault (blue line) and the possible site of an

earthquake (white lines) that could strike beneath the Sea
of Marmara.

When a segment of a major fault line goes quiet, it can
mean one of two things: The “seismic gap” may simply be
inactive — the result of two tectonic plates placidly gliding
past each other — or the segment may be a source of po-
tential earthquakes, quietly building tension over decades
until an inevitable seismic release.

Researchers from MIT and Turkey have found evidence for
both types of behavior on different segments of the North
Anatolian Fault — one of the most energetic earthquake
zones in the world. The fault, similar in scale to California’s
San Andreas Fault, stretches for about 745 miles across
northern Turkey and into the Aegean Sea.

The researchers analyzed 20 years of GPS data along the
fault, and determined that the next large earthquake to
strike the region will likely occur along a seismic gap be-
neath the Sea of Marmara, some five miles west of Istan-
bul. In contrast, the western segment of the seismic gap
appears to be moving without producing large earthquakes.
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“Istanbul is a large city, and many of the buildings are very
old and not built to the highest modern standards com-
pared to, say, southern California,” says Michael Floyd, a
research scientist in MIT's Department of Earth, Atmos-
pheric and Planetary Sciences. “From an earthquake scien-
tist's perspective, this is a hotspot for potential seismic
hazards.”

Although it's impossible to pinpoint when such a quake
might occur, Floyd says this one could be powerful — on
the order of a magnitude 7 temblor, or stronger.

“When people talk about when the next quake will be, what
they're really asking is, ‘When will it be, to within a few
hours, so that I can evacuate?’ But earthquakes can’t be
predicted that way,” Floyd says. “Ultimately, for people’s
safety, we encourage them to be prepared. To be prepared,
they need to know what to prepare for — that’s where our
work can contribute”

Floyd and his colleagues, including Semih Ergintav of the
Kandilli Observatory and Earthquake Research Institute in
Istanbul and MIT research scientist Robert Reilinger, have
published their seismic analysis in the journal Geophysical
Research Letters.

In recent decades, major earthquakes have occurred along
the North Anatolian Fault in a roughly domino-like fashion,
breaking sequentially from east to west. The most recent
quake occurred in 1999 in the city of Izmit, just east of
Istanbul. The initial shock, which lasted less than a minute,
killed thousands. As Istanbul sits at the fault’s western end,
many scientists have thought the city will be near the epi-
center of the next major quake.

To get an idea of exactly where the fault may fracture next,
the MIT and Turkish researchers used GPS data to measure
the region’s ground movement over the last 20 years. The
group took data along the fault from about 100 GPS loca-
tions, including stations where data are collected continu-
ously and sites where instruments are episodically set up
over small markers on the ground, the positions of which
can be recorded over time as the Earth slowly shifts.

“By continuously tracking, we can tell which parts of the
Earth’s crust are moving relative to other parts, and we can
see that this fault has relative motion across it at about the
rate at which your fingernail grows,” Floyd says.

From their ground data, the researchers estimate that, for
the most part, the North Anatolian Fault must move at
about 25 millimeters — or one inch — per year, sliding qui-
etly or slipping in a series of earthquakes.

As there’s currently no way to track the Earth’s movement
offshore, the group also used fault models to estimate the
motion off the Turkish coast. The team identified a segment
of the fault under the Sea of Marmara, west of Istanbul,
that is essentially stuck, with the “missing” slip accumulat-
ing at 10 to 15 millimeters per year. This section — called
the Princes’ Island segment, for a nearby tourist destination
— last experienced an earthquake 250 years ago.

Floyd and colleagues calculate that the Princes’ Island seg-
ment should have slipped about 8 to 11 feet — but it
hasn’t. Instead, strain has likely been building along the
segment for the last 250 years. If this tension were to
break the fault in one cataclysmic earthquake, the Earth
could shift by as much as 11 feet within seconds.

That gives very little warning for nearby Istanbul, says
Marco Bohnhoff, a professor at the German Research Cen-
ter for Geosciences in Potsdam, Germany.

“The nucleation point is pretty close to the city center,

which makes early warning time pretty short — between
two to six seconds,” says Bohnhoff, who has studied seis-
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mic patterns in the region. “Since the international airport
is located in an area where ground motion would be high, it
would be difficult to get in emergency troops, and unfortu-
nately 90 percent of buildings in Istanbul do not fulfill build-
ing codes, and might not resist the expected earthquake.”

Although such accumulated strain may be released in a
series of smaller, less hazardous rumbles, Floyd says that
given the historical pattern of major quakes along the North
Anatolian Fault, it would be reasonable to expect a large
earthquake off the coast of Istanbul within the next few
decades.

“Earthquakes are not regular or predictable,” Floyd says.
“They're far more random over the long run, and you can
go many lifetimes without experiencing one. But it only
takes one to affect many lives. In a location like Istanbul
that is known to be subject to large earthquakes, it comes
back to the message: Always be prepared.”

(Jennifer Chu / MIT News Office, September 11, 2014,
http://newsoffice.mit.edu/2014/seismic-gap-earthquake-
istanbul-0911)

O3 D

A Day in Pompeii

AciTe éva eknNANKTIKO animation video 6nou deixvel NWG ka-
TaoTpaPnKe Kal eEapavioTnke péoa oe Aiyeg Pépeg pia ano
NG nio OpopPeG NOAEIC TNG apxaiag POuUNG.

H aneikdvion gival Tooo KaAf nou vouileig 6T OvTwg Bpioke-
oal eKei TNV WPA TNG KaTaoTPoPng!

A Day in Pompeii, a Melbourne Winter Masterpieces exhibi-
tion, was held at Melbourne Museum from 26 June to 25
October 2009. Over 330,000 people visited the exhibition --
an average of more than 2,700 per day -- making it the
most popular traveling exhibition ever staged by an Austra-
lian museum.

Zero One created the animation for an immersive 3D thea-
tre installation which gave visitors a chance to feel the
same drama and terror of the town's citizens long ago, and
witness how a series of eruptions wiped out Pompeii over
48 hours.

This video is available in full HD stereo. Please get in touch
with Zero One through their website for licensing informa-
tion for exhibitions, television and other media or to discuss
3D Visualisation solutions. Copyright 2010 Zero One Anima-
tion and Melbourne Museum.

https://www.youtube.com/watch?v=dY 3ggKgOBc#t=68
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ENAIAG®EPONTA -
NMEPIBAAAON

Giant hole appears at 'the end of the world' in
Siberia

A mysterious crater has appeared at the “end of the world”
in Siberia, leaving a pit 80m wide and so deep it has not
yet been measured.

Researchers are being dispatched to investigate the hole,
which has confounded scientists with its dramatic appear-
ance.

Some have speculated it could have been made by a mete-
orite striking earth, an underground explosion, or is a sink-
hole caused by collapsing rock, the Siberian
Times reported.

One imaginative online commenter claimed it could even be
evidence “of the arrival of a UFO craft” to the planet.

The area’s name, Yamal, translates as the “end of the
world” and the remote peninsula reaches into the Arctic
Ocean.

It holds some of Russia’s largest gas reserves and the cra-
ter appeared less than 20 miles from the biggest gas field,
Bovanenkovo.

The dark colour of the crater’s sides was said in a Zvezda
TV report to indicate “temperature processes” or burning.

Whatever caused it, it is large enough to comfortably fit
several military helicopters in the entrance.

Experts from the Centre for the Study of the Arctic and the
Cryosphere Institute of the Russian Academy of Sciences
will take samples of soil, air and water.

A spokesman for the Russian Emergencies Ministry’s Yamal
branch ruled out a meteorite but said it was too early to say
what cause the crater.

Initial reports about the phenomenon were dismissed as
fakes but evidence has proved its existence for the last two
years.

Anna Kurchatova, from the Sub-Arctic Scientific Research
Centre, told the Siberian Times global warming could be a
cause.

She believes the hole was formed by a mixture of water,
salt and gas, igniting an underground explosion.

The gas had accumulated in ice mixed with sand beneath
the surface of what was a sea 10,000 years ago, and ig-
nited when the permafrost melted “like popping a cham-
pagne bottle”, she claimed.

If her analysis is correct, another explosion could have wor-
rying implications for the many underground gas pipelines
running through the region.

The nearby Bovanenkovo field is of central importance to
gas supplies from Siberia to the world.

Yamal is also known for its huge reindeer herds, which are
managed by the indigenous Nenets.

(Lizzie Dearden / The Independent, Wednesday 16 July
2014,
http://www.independent.co.uk/news/world/europe/giant-
hole-appears-at-the-end-of-the-world-in-siberia-
9609728.html)

How the ‘mysterious holes’ formed in the
Yamal peninsula

Noted scientists tell RIR that the holes found on the Yamal
Peninsula that have sparked so much interest on the inter-
net have no known analogues on land, but could indicate a
serious degradation of the permafrost, with global implica-
tions.
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Any such holes known to science have only previously been
discovered at the bottom of the Arctic seas. However, ac-
cording to Doctor of Technical Sciences Vasily Bogoyavlen-
sky from the Institute of Oil and Gas Issues at the Russian
Academy of Sciences, even these have virtually never been
studied.

In a practical sense this means that, in the absence of fun-
damental research, scientists will not know the conditions in
which these holes can form and the regions in which they
can form.

If they are sufficiently analogous to the holes in the Kara,
Pechora, Barents and other seas (these are known by the
scientific term ‘pockmarks’) and are formed as a result of
natural gas explosions, then this could pose a significant
threat.

“If this is the case then it could cause ships to sink, which
has happened on more than one occasion abroad,” ex-
plained Bogoyavlensky. "“In 1995 the Russian ves-
sel Bravenit almost sank in the Pechora Sea as a result of
an underwater gas explosion that occurred while a shallow
engineering shaft was being drilled.”

The unique Kungur ice cave, one of the largest karst caves
in European Russia, is located in the Filippovka village, 100
kilometers off the city of Perm. Pictured: Grotto with an
underground lake. Source: Igor Kataev / RIA Novosti

According to the scientist, the Arctic seabed has, as far as
can be told, the same geological structure as that found on
the Yamal Peninsula, with one exception: The ground is
covered with a thick layer of permafrost, which is all but
absent from the northern seas.

“The majority of what is now the Arctic seabed 10-15,000
years ago was land with permafrost formations. Apart from
that, this huge area was covered by a powerful glacier, part
of which survives to this day in Greenland,” Bogoyavlensky
added.”

“A significant part of the Paleo-permafrost zone in the Bar-
ents and Kara seas has been melting up until the present
day. In some areas, the frozen ground has been retained,
particularly close to the shore. There is frozen ground in the
Kara Sea but this is breaking down.”

Since there are hundreds and thousands of pockmarks on
the seabed, this could indicate that further degradation of
the permafrost would lead to new holes appearing in the
future.

The permafrost is a huge reservoir of greenhouse gases,
and specifically of methane, which is causing the atmos-
phere to warm up.

Since the permafrost occupies such an enormous area, the
thawing of the permafrost as well as other processes have
a direct effect on the global climate. According to forecasts
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conducted by United Nations experts, this in turn could lead
to a rise in global sea levels of a meter within this century.

A lake is going to form

Doctor of Geological and Minerological Sciences Marina
Leibman (of the Earth Cryosphere Institute of the Siberian
Branch of the Russian Academy of Sciences) supports this
gas theory.

A permafrost expert with more than 40 years’ experience,
Marina was one of the first to arrive at the mysterious hole
close to Bovanenkovo - one of the largest gas deposits in
Russia.

“For me the biggest surprise was that the location appeared
untouched by any kind of human activity. My first thoughts
were that this hole was the result of an accident that oc-
curred whilst drilling for natural gas,” Leibman explained to
RIR.

Scientists did not risk venturing down into the hole: There
was a very high risk of it collapsing, but they did lower a
video camera down to the bottom.

There is a small lake at the bottom of the hole, formed of
dirty water. As the temperature is above freezing, but the
walls are frozen, this water, which is mixed with clay, is
draining down the walls and collecting at the bottom.

According to Leibman it could take 2-3 years for the hole to
fill with water and become a lake.

By all accounts, the hole could have been formed as a re-
sult of an increase in temperature in the local climate. Does
this mean that the topography of the Yamal Peninsula is
suited to these cavities?

"It is not the case of course that the entire topography is
suitable, since specific conditions need to come together in
one location for this to happen. This is linked to the type of
rocks found near the surface. It depends on the geological
cross-section, on the gas content within the rocks, and the
amount of ice,” the scientist said.

Leibman explained that if the ice content is high, and the
density of ice is half that of rock, processes begin to work
to redistribute matter in the soil, adding that the gas would
need to be at a depth accessible to warmth seeping down
into the rock from above.

“It would take several decades for the present rise in tem-
perature to reach down to a depth of 100 m. I think that
the temperature wave would have travelled 20 m under-
ground by 2012. In the location where the hole formed the
soil had thawed to a depth of 73 cm.”

As Leibman noted, there is a similar hole at Taymyr in
northern Siberia, and in theory this could also happen in
Chukotka (in the Russian Far East) but there is no reason to
expect new holes to appear south of 69-70° in northern
latitudes.

“Around 10,000 years ago it was warmer than it is now, so
the permafrost had melted in more southerly latitudes. The
permafrost at these latitudes is not solid any more, but is
isolated, and interrupted by river valleys and under deep
lakes. Whatever needs to escape [this refers to methane -
RIR] has already escaped long ago. There is no longer any
need for the gas to fracture the permafrost since it can es-
cape via the rocks, which have thawed out,” Leibman ex-
plained.

(Gleb Fedorov / RIR, August 6,
2014, http://in.rbth.com/economics/2014/08/06/how_the

mysteri-
ous holes formed in the yamal peninsula 37237.html)
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AOIMNA

Denmark bridge collapse blocks motorway

Denmark’s main route running north from Copenhagen, the
Helsinggr motorway, was blocked in both directions after a
bridge, which had only just been built, collapsed on Satur-
day night.

One engineering expert, Christos Georgakis from the Tech-
nical University of Denmark, described it as unacceptable,
saying such a mishap should not happen in a country like
Denmark.

(euronews, 28.09.2014,
http://www.euronews.com/2014/09/28/denmark-bridge-
collapse-blocks-motorway)

O3 D

Ti1 kpUBETAI KATW AnO6 Th ' :
AnioTeuTeg PWTOYpAPiEG HECA o€ onnAla Aapag
E£KATOVTADEG HETPA UNOYEIA

Me diaTaceig navw and dUo Hilia kKal EKaTovradeg no-
d1a unoyela, BpiokovTdl auTd Td evTunwolaka JdikTua
onnAdinv nou £éxouv Ba@Tei KATW and Tnv OUaoIyKTOV
oTig HMA.

O1 BeapaTikEG OWARVEG ep@avilouv €va KaAgidooKOMIo Xpw-
MATWV - nou oxnuaTtifeTal navw ano 8.000 xpovia npiv

and Tn AdBa nou péel ota oToifayua péoa oto Badu gpapay-
yi.

O owToypd®og Josh Hydeman, digpelivnoe ToV €KNANKTIKO
oXNUaTiopo, o onoiog eival 325ft kKATW and To £3aQog,
pagi pe Toug ouvTpogoug Tou Eric Guth, Garry Petrie kai
Jason l'ewpyiou.

H eéuneipn opdda dnAwoe OTI NTAV APKETA IKAVN yid va ava-
AaBel 1o JikTUO TwV onnAdiwv - aAAd napadéxdnke OTI yia
gvav aneipo eEepeuvnTn, n diadpoun Ba nTav Bavatneodpa.

«H onnAia npwToxapToypa®nlnke To 1993»

Eivar pia €&aipetikad povadikry onnAid AdBag, kabwg ol ne-
pIOCOTEPEG anoTeAoUvTal and €va eninedo n éva owAnva,
aAAd N OUYKEKPIPEVN €XEl MEVTE Kal €ival nMoAUXpwHn, Kdi
APKETA PWTEIVN.

«To onAAdlo €xel Toug KIVOUVOUG TOoU. YNAPXOUV WEPN mou
npénel va aveBeite oto Bpdxo, nou ival acTabr kal unap-
XOUV noAAoi Adkkol nou Ba npénel va nAonynBsiTe Xpnaoiyo-
noIWVTAG TEXVIKEG HE OXOIVi, ONOU OE €vav Aaneipo eEepeuvn-
T 8a ynopolos ciyoupa va anoBei poipaio.»
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LIQUEFACTION
AROUND MARINE
STRUCTURES

Liquefaction Around Marine
Structures
(With CD-ROM)

B Mutlu Sumer

Ik Matls Swmr

Advanced Series on Ocean Engi-
| e neering: Volume 39

This book, whose primary aim is to describe liquefaction
processes and their implications for marine structures such
as pipelines, sea outfalls, quay walls and caisson breakwa-
ters, discusses the subject of soil ligeufaction in the marine
environment.

In addition, the physics of liquefaction (including examples
illustrating the catastrophic consequences of soil liquefac-
tion with regard to marine structures) are described, and
the mathematical modelling of ligeufaction is treated in
detail. Also, carefully selected numerical examples support
the discussion of assessing liquefaction potential, and
benchmark cases such as buried gas pipelines and their
floatation, caisson breakwaters, cover stones and their in-
teraction with liquefied soil along with counter measures
are investigated.

Contents:

Introduction and Physics of Liquefaction
Biot Equations and Their Solutions
Residual Liquefaction

Momentary Liquefaction

Floatation of Buried Pipelines

Sinking of Pipelines and Marine Objects
Liquefaction Under Standing Waves
Liquefaction at Gravity Structures
Stability of Rock Berms in Liquefied Soil
Impact of Seismic-Induced Liquefaction
Counter Measures

Readership: Professionals and researchers in the area of
coastal, ocean and marine civil engineering; graduate and
post graduate students.

(World Scientific, May 2014)
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KataokeuaoTikn TEXVIKN.
YnoAoyioTikn Aigpelvnon. Zul-
Baoiaka O¢uara.

* KaTosucuosmng ufﬂ; i .
By B KwoTtonoulog A. Znupog

To napov novnua NpayuaTelsTal To QUOKOAOTEPO iowG €idog
YEWTEXVIKNG KATAOKEUNG, TIG ONPayyes. Ta unoyeia auTta
€PYQ, €K TNG QUOEWG TWV KAl HOVOV, CUP@UOVTAl OTOV HEYI-
oTo BaBbud pe To anpOBAENTO, YEWAOYIKOU KUPIWG XapakTn-
pa, WOTE N YEW-YVWON va naifel Tov NAEOV onUavTiko poAo.
O1 Mnxavikoi OUWG, EPXOMEVOI AVTIMETWNOI JE TNV ATEAEIWTN
MOIKINOTNTA Kdl MOAUNAOKOTNTA TNG (UONG, KATAPEPAvV Kal
naAl va peyaAoupynoouv dlaxpovikda, ano To nepignuo Eu-
naAivelo 0puypa TnGg ZAPou €wG TNV MEPIOVUMN onpayya
Seikan Tn¢ Ianwviag Tou ofuepa. O1 onpayyeg - kal dn ol
dIavoIyOUEVEG OTIG OMOIEG KAl €0TIAZETAI TO €vOIAQEPOV TOU
BiBAiou auToU eival €pya unodoung, apa avanTu&lakd, Kai
UnepTEPOUV €V YEVEI TWV ENIYEIWV O0JEUTEWV-TOUAAXIOTOV
ano nepiBalAovTikn Bewpnan.

Oewpnlnke okoOMIPO N UAN Tou BIBAiou va diaxwplobei oe
TEoOEpa pOvov ekTevh) KepdaAlaia akoAouBolUpeva and entd
MapapTAuara.

To npwTo KedAalo, wg eupeia sicaywyr, napoucialel Ta
Baoika ¢nTrpaTa nou oxertiovTal Ye TNV uAonoinon onpay-
YWV: TO OKENTIKO TNG €mAOYAG Twv wG AUONG €vavTl piag
unepyelag Xapaéng (Me éugaon otov ogfacud Tou nepIBAi-
AovTocg), Tnv Texvikn MewAoyia nou TI¢ dIENEl, TNV avaykaia
YEWAOYIKI €MIOKOMNNON KAl TNV CUPNApodapTolod YEWTEXVI-
kA dlaokonnon-diixveuon TnG unodsxOpevnG Wia onpayya
vewpalag, TIC ApxEC YEWTeXVIKOU oxediaguou, 000 Kal Ta
ouoTApara katata&éng Tng "Bpaxopalac” wg pHEoa NPwTOAEI-
ag 31aoTacioAdynongG Tou £pyou.

H KATAaokeuaaoTIKn TEXVIKN TWV onpdyywv avantUuooeTdl in
extenso oto deUTepo Kepdalaio Tou movhuaTog, Omou na-
poucidlovtal dIEODIKA N EKOKAWIPOTNTA TNG YewHalag Kal
ol pEBodOI unoyelag dIAvoIENC Kal UMooTAPIENG: HNXavikn
avopugn, eKPNKTIKA, OAOMETWNN | TUNUATIKN €KOKA®M, N-
ADOEIC Kal BAATPA, E£KTOEEUOHEVO OKUPOJENA, HETAAAIKA
nAaiola, npokartackeuacpévol dakTUAIol K.d. Idiaitepn €u-
(aaon didsTal oTnV MOIOTIKA anokwdIKonoinon Twv Pnxavi-
oMWV aoTabeiag TG00 XWpPIic 600 Kal unod TNV napouaciav u-
novelwv vepwv (kal Tnv disuBeTnon Twv), aAAd Kal TNV gy-
®avion «dUOKOAWV» YEWTEXVIKQWV OUVONKWV and KATAOKEU-
aoTIKAC NAEUPAC, OTOIXEIWV Mou 8a odnynoouv ToV avayvo-
otn otnv kat’ 1diav a&ioAdynon Twv avaAuTIKoV HeBOdwV
NPOCOMOIWONG TWV PAIVONEVWV AUTMOV.

H unoAoyioTikf digpelivnon TwV onpayywv avantuooesral
oTo TpiTo KepdaAaio Tou napdvTog NovAHUATOG. MPOKEIPEVOU
va eniTeuxBei 0 TEAIKOG OTOXOG Tou OAOU £yXelprpNaTog, dn-
Aadn pia TeAIKn 100pponia gs oladfinoTe dIaToWN Tou £pyou,
Ba npenel va kataktnBouv anod Tov Mnxavikd (MeAeTnTh Kkai
Avadoxo) ol pnxaviopoi aAAnAenidpaong peta&u Tng anai-
ToUpEevNG "unooTtnpiEng" (akapwia), TnG evexOUEVNG YEWHA-
Zac (MIKPO Kal HAKPOXPOVIEG HNXAVIKEG 1010TNTEC), KABWG Kal
TWV XPOVIKWG EEAPTWHEVWYV TACIKWV Avadiavou®y rnou npo-
kunTouv ano Tnv diadikacia diAvoiEng (ekokagn + unoaoTn-
pIEN).

To TETapTO Kal TeEAeuTaio KepaAaio Tou NnapovTog novrnuaTog
apiepwveTal aTnVv "ocupBaacioloyia". AlsukpivifovTal ol £vvol-
€G Tou kIvdUvou, Tng diakivOUVEUONG, TNG AGMAAEIAG, TNG
noioTNTAG, TOU KOOTOUG TWV onpdyywyv, n oXEon nolioTnTag-
KOOTOUG, Ol TpoOMol dnuonpdtnong, o pOAoG Twv "€IdIKWV
oupBoUAWV", kal n (UNOXPEWTIKA NAEov) ao@AaAlion Twv £p-
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ywv. IdiaiTepn €ugacn SideTal oTnv AenTOUEPR MNEPIypAPn
NG "MpoTunng FewTexvikng ‘EkBeong" (Geotechnical Base-
line Report).

2YNOMNTIKA NEPIEXOMENA
KEDAANAIA

: Eupeia Eicaywyn

1 KaTaokeuaoTIKn TEXVIKN

: YnoAoyioTikr digpelivnon TwV onpayywyv
: SupBaciaka Bgparta

P WN~

MAPAPTHMATA

A: BaBuovounon tng Bpaxopalag

B: Aouvexeieg - Mpagikn aneikovion Tng acTdbeiag
I Ogpuiknf ene€epyacia TV YEWOXNHATIOHWOV

A: Mnxavikn 6pugén Twv onpayywv

E: AvaTivageig

3T: Texvoloyieg unooTnpigng

Z: AVAAUTIKEG DIEPEUVNOEIG

(Ekd0TIKOC 'OpiAog IQN, 24.07.2014)

Surface Wave Methods for Near-
Surface Site Characterization

S. Foti, C. G. Lai, G. J. Rix & C.
Strobbia

This book provides a unified treat-
ment of surface wave propagation,
signal processing, inverse theory,
and the testing protocols that form the basis of modern
surface wave methods. The use of these tests has increased
dramatically since the 1980s, but they are too often per-
formed and interpreted in a variety of ways that are confus-
ing. This book answers the pressing need for a guide to the
basic principles as well as outlining a set of reliable, de-
pendable, and accepted practices.

Features

e Authoritative reference as well as guide to the basics
o Illustrated with case studies
e Provides guidance to relevant software

Contents

Overview of surface wave methods.
Linear wave propagation in vertically inhomogeneous con-
tinua.

Measurement of surface waves.
Dispersion analysis.

Attenuation analysis.

Inversion.

Case histories.

Advanced surface wave methods.
References.

Index.

(CRC Press / Taylor & Francis Group, August 2014)
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@ International Society for Rock Mechanics

ISRM

[ |
http://www.isrm.net/adm/newsletter/ver html.php

?id newsletter=101&ver=1

KukAo@opnoe To Teuxog 27 (SenTeuPpiou 2014) ye Ta na-
PAKATW NEPIEXOPEVA:

e Welcome to ARMS8 in Sapporo Japan, 14-16 October -
The 2014 ISRM International Symposium

e 13th International ISRM Congress, May 2015, Montreal,
Canada

e The ISRM Orange Book was published and will be
lauched in October during the ARMSS8 in Sapporo, Japan

e New frontpage of the ISRM website

e "Measurement and back analysis in rock engineering" -
the 7th ISRM online lecture by Prof. Sakurai

e Prof. Marek Kwasniewsky passed away

e VIII South American Congress on Rocks Mechanics, 15-
18 November 2015, Buenos Aires, Argentina

e "Rock Mechanics Based on an Anisotropic Jointed Rock
Model" a new book by ISRM Past-President Prof. Walter
Wittke

e ISRM Rocha Medal 2016 - nominations to be received by
31 December 2014

e AusRock 2014: 3rd Australasian Ground Control in Min-
ing Conference, Sydney, 5-6 November 2014

e 3rd ISRM International Young Scholars' Symposium on
Rock Mechanics, Xi'an, 8-11 November 2014

e Workshop on Volcanic Rocks & Soils, 24-25 September
2015, Isle of Ischia, Italy

e 7th International Symposium on In-Situ Rock Stress,
Tampere, Finland, May 10-12, 2016

e ISRM sponsored meetings

e ISRM Conference on Soft Rocks was held in Beijing,
China

e VI Brazilian Symposium of Rock Mechanics (SBMR2014)
was held in Goiania, Brazil

e South American ISRM National Groups met in Brazil on
11 September 2014

e 2nd International Conference on Information Technol-
ogy in Geo-Engineering (ICITG 2014) was held in Dur-
ham, UK. 21-22 July 2014

3 O
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International Journal of Geoengineering Case
Histories

g

Vol. 3, Issue 1
http:/ /casehistories.geoengineer.org/volume/

volume3/issue2/IJGCH 3 2 1.html

Bengt H. Fellenius «Discussion of: Ground Improvement
Using Preloading with Prefabricated Vertical Drains».

3 O

vgen_.mmm

www.geoengineer.org

Kukhogpopnoe TO TeUxog #115 Tou Newsletter ToOU
Geoengineer.org (ZenteuBpiou 2014) pe NOAAEG XPNOIMEG
nAnpogopieg yia 0Aa Ta BEpaTa TG YEWHNXAVIKAG. YnevOu-
MiCeTal oTI To Newsletter €kdidsTal and Tov ouvadsA®o Kal
HENOG g EEEEIM AnunTpNn Z€KKO
(secretariat@geoengineer.org).
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GEOSYNTHETICS
J TR

] ety
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Vo |4

Geosynthetics International
www.thomastelford.com/journals

KukAo@opnoav Ta Telxn ap. 4 kair 5 Tou 21° Topou (IouAi-
ou kal AuyouoTtou 2014) Tou nepiodikoU Geosynthetics
International ps Ta akdAouBa nepiexodueva:

Telxog 4

W. Kongkitkul, T. Chantachot ans F. Tatsuoka “Simulation
of geosynthetic load-strain-time behaviour by the non-
linear three-component model”

E.C.G. Santos, E.M. Palmeira and R.]J. Bathurst “Per-
formance of two geosynthetic reinforced walls with recycled
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construction waste backfill and constructed on collapsible
ground”

F.H.M. Portelinha, J.G. Zornberg and V. Pimentel “Field per-
formance of retaining walls reinforced with woven and non-
woven geotextiles”

A. Rosete, P. Mendonga Lopes, M. Pinho-Lopes and M.L. Lo-
pes “Tensile and hydraulic properties of geosynthetics after
mechanical damage and abrasion laboratory tests”

Telxog 5

F. Xu and J.-C. Chai “Lateral displacement of PVD-improved
deposit under embankment loading”

V.K. Midha, S.Suresh Kumar and A. Sharma “Performance
of transesterified jute rolled erosion-control products”

M.G.A. Guimardes, D.C. Urashima and D.M. Vidal “Dewater-
ing of sludge from a water treatment plant in geotextile
closed systems”

L. Miao, F. Wang, J. Han and W. Lv “Benefits of geosyn-
thetic reinforcement in widening of embankments subjected
to foundation differential settlement”

Find the download of the articles at:
http://www.icevirtuallibrary.com/content/issue/gein/21/4
http://www.icevirtuallibrary.com/content/issue/gein/21/5
For the IGS members to have FREE access to the papers
they MUST log in through the IGS website.
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Centieemle

Geotextiles & Geomembranes
www.geosyntheticssociety.org/journals.htm

KukAo@oOpnoe To TeUXoC ap. 5 Tou 42° Topou (OkTwRpiou
2014) Tou nepiodikoU Geotextiles & Geomembranes L&
Ta akoAouBa nepiexdueva:

Cover 2: Editorial Board/Aims & Scope
Regular Articles

Wei Guo, Jian Chu, Wen Nie, Shuwang Yan “A simplified
method for design of geosynthetic tubes”, Pages 421-427

Tingfa Liu, Liming Hu “Organic acid transport through a
partially saturated liner system beneath a landfill”, Pages
428-436

Jinchun Chai, Suksun Horpibulsuk, Shuilong Shen, John P.
Carter “Consolidation analysis of clayey deposits under vac-
uum pressure with horizontal drains”, Pages 437-444

TA NEA THZ EEEEI'M - Ap. 67 — IOYAIOZ 2014

R. Kerry Rowe, Lauren.E. Ashe, W. Andy Take, R.W.I.
Brachman “Factors affecting the down-slope erosion of ben-
tonite in a GCL", Pages 445-456

P. Voottipruex, D.T. Bergado, L.G. Lam, T. Hino “Back-
analyses of flow parameters of PVD improved soft Bangkok
clay with and without vacuum preloading from settlement
data and numerical simulations”, Pages 457-467

Moustafa I. Awad, Burak F. Tanyu “Laboratory evaluation of
governing mechanism of frictionally connected MSEW face
and implications on design”, Pages 468-478

Chia-Nan Liu, Kuo-Hsin Yang, Minh Duc Nguyen “Behavior
of geogrid-reinforced sand and effect of reinforcement an-
chorage in large-scale plane strain compression”, Pages
479-493

M.R. Abdi, A.R. Zandieh “Experimental and numerical
analysis of large scale pull out tests conducted on clays
reinforced with geogrids encapsulated with coarse mate-
rial”, Pages 494-504

S.H. Lajevardi, L. Briangon, D. Dias “Experimental studies
of the geosynthetic anchorage - Effect of geometric pa-
rameters and efficiency of anchorages”, Pages 505-514

Yufeng Gao, Shangchuan Yang, Yongxin Wu, Dayong Li, Fei
Zhang “Evaluation of oblique pullout resistance of rein-
forcements in soil wall subjected to seismic loads”, Pages
515-524

Romain Girout, Matthieu Blanc, Daniel Dias, Luc Thorel
“Numerical analysis of a geosynthetic-reinforced piled load
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