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APOPA

Cyclic resistance and shear stiffness properties
of a clean sand stabilized with colloidal silica

A.D. Vranna® and Th. Tika

Aristotle University of Thessaloniki, Thessaloniki,
Greece

ABSTRACT This paper presents results from a laboratory
investigation into passive site stabilization of liquefiable
sands by injecting colloidal silica (CS). In order to examine
the improvement of the cyclic resistance and shear stiffness
of liquefiable sands stabilized with CS, cyclic triaxial and
bender element tests were performed on a clean quartz
sand stabilized with two different concentrations of CS. The
stabilized sample preparation method adopted in the tests
is initially described and then results from the above tests
conducted on treated and untreated samples are presented.
It is shown that stabilization of the sand with CS significant-
ly improves the cyclic resistance, as well as the shear stiff-
ness. Whereas the increase in CS concentration does not
influence the cyclic resistance of the stabilized sand, it re-
sults in the increase of shear stiffness.

1 INTRODUCTION

Liquefaction of sandy soils is one of the major causes of
damage of earth structures and foundations during earth-
quakes. Over the last decades, widespread liquefaction-
induced ground deformation and related damage to founda-
tions has occurred, as a result of urban expansion and
building on liquefaction-prone sites. Thus mitigation and
preventing damage, due to liquefaction under existing de-
veloped sites, is one of main issues of seismic design. To
this end, the technique of passive site stabilization of lique-
fiable soil under existing structures has been proposed (Gal-
lagher & Mitchell 2002). This method is based on the use of
nanomaterials, such as colloidal silica, laponite and
bentonite, and involves slow injection of the stabilization
nanomaterial into the liquefiable soil by means of natural or
augmented groundwater flow.

Colloidal silica (CS) is an aqueous suspension of microscopic
silica particles, produced from saturated solutions of silicic
acid, H4SiO4 (Iler 1979). In dilute solutions, CS has a densi-
ty and viscosity similar to those of water and can be made
to gel by adjusting the ionic strength or pH of a given CS
solution. This property allows it to be injected or mixed with
soil, so that after gelling colloidal silica blocks the void
space in the soil and therefore alters its mechanical behav-
iour. The principal advantages of CS over other potential
stabilizers are its excellent durability characteristics, its ini-
tial low viscosity and the ability to attain low permeability in
grouted soils, long controllable and reproducible gel times,
non-toxicity and low cost.

Previous research on the mechanical behaviour of sands
stabilized with CS mainly involved unconfined compressive
strength tests and physical modelling tests. Monotonic and
cyclic triaxial testing on sands stabilized with CS are report-
ed in literature among a few others by Kabashima &
Towhata (2000), Gallagher & Mitchell (2002), Diaz-
Rodriguez et al. (2008) and Mollamahmutoglu & Yilmaz
(2010). Reported studies concerning the shear stiffness of
sands stabilized with CS are even more limited and have
been mainly conducted by means of resonant column and
centrifuge model tests.

With increasing application of passive site stabilization,
however, there is need to better understand both the
strength and stiffness characteristics of liquefiable sands
that are stabilized with CS under different loading condi-
tions, as well as to assess the limits of the applicability of
this improvement method. Vranna & Tika (2015) investigat-
ed the monotonic and cyclic behaviour of a clean sand sta-
bilized with CS with 10% concentration and the work pre-
sented herein is an extension to the above work. To this
end, a series of cyclic and bender element tests was per-
formed on a clean quartz sand, stabilized with two different
CS concentrations, of 6% and 10%. The effectiveness of the
CS stabilization was investigated by conducting also a series
of cyclic and bender element tests on untreated sand sam-
ples. The results from the two series of tests are presented
and discussed.

2 EXPERIMENTAL PROCEDURE
2.1 Tested materials

The soil used in this study is a natural clean quartz sand
(M31) with grains of variable roundness and sphericity. It
has a specific gravity Gs = 2.655, maxi-mum and minimum
void ratios of emax = 0.805 and emin = 0.558 respectively, a
mean diameter Dsp = 0.31mm and a uniformity coefficient
of C, = 1.5. Its gradation curve lies within the bound grada-
tion curves, suggested for liquefiable soils.

Ludox SM-30 was selected as the stabilizing agent of sand
samples, supplied as a 30% by weight silica solution with a
viscosity of 5.5cP, a pH of 10 and an average particle size of
7nm. Distilled water was added to the initial solution in or-
der to obtain concentrations of 6% and 10% CS. Gel times
of the two studied solutions were investigated by conduct-
ing viscosity measurement tests, by means of a rotating
Brookfield viscometer (Vranna & Tika 2015). It is noted that
gel time was defined as the elapsed time for which the test-
ed solution viscosity is equal to n = 3.5cP. Beyond that val-
ue, viscosity increases rapidly and eventually the solution
transforms into a rigid gel.

It was decided to employ CS gel times equal to 10 and 11
hours for the 10% and 6% CS solution, respectively. These
times were achieved by adjusting the pH value to pH = 6.0,
as well as the appropriate NaCl concentration of each solu-
tion.

2.2 Testing programme

The testing programme consisted of undrained isotropically
consolidated cyclic triaxial tests on untreated, as well as CS
treated sand samples. All tests were performed using a
closed-loop automatic cyclic triaxial apparatus (M.T.S. Sys-
tems Corporation), equipped with bender elements.

Cylindrical samples (height/diameter ® 100mm / 50mm)
were prepared at various densities, using the
undercompaction method, as proposed by Ladd (1978),
both for the untreated and treated sand. Saturation was
achieved by percolating throughout the sample, first carbon
dioxide gas (CO;) and then de-aired water. The CS solution
was then injected into the samples until it filled the soil
voids. The replacement of water by the CS solution was
considered to be complete when a solution volume equal to
four times the soil sample volume was extracted from the
top of the sample. The viscosity of the CS solution remained
low (n < 3.5cP) throughout the sample percolation process.

After the setting of CS, treated samples were placed in a
constant temperature and humidity chamber for a curing
time of five times the CS gel time. Saturation of treated
samples prior to testing was not performed, due to the infil-
ling of pore spaces with CS and the possibility of damaging
the formed CS bonds. It was assumed, therefore, that total
confining, po, and effective confining, p'o, stresses, coin-
cide.
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All samples were isotropically consolidated under p', rang-
ing from 20 to 600kPa.

During cyclic loading, a sinusoidally varying axial stress
(£04) was applied at a frequency of f = 0.1Hz, under un-
drained conditions. In this work, the occurrence of double
amplitude axial strain, epa = 5% is used as a reference point
to define cyclic softening of both treated and untreated
samples. For this reason, a series of cyclic triaxial tests with
different cyclic stress ratios, CSR = o4 / 2p o, Was carried
out in order to determine the number of load cycles, N, re-
quired for the development of €pp = 5% both for the treated
and untreated samples. In view of the typical number of
load cycles of actual earthquakes (10 to 20 for an earth-
quake of M7.5 magnitude), the onset of cyclic softening and
thus the cyclic resistance ratio, CRR;s, is considered as the
CSR required to produce €pa = 5% in 15 loading cycles. In
this work, cyclic loading of the samples was conducted at
p'o = 100kPa.

The bender elements were installed in specially constructed
top and bottom platens of the cylindrical sample. A function
generator was used for the excitation of the source element
(top platen) with an electrical signal. A digital oscilloscope
was used for the display and recording of both the input-
source and output-receiver signals. The function generator
and the oscilloscope were connected to a computer. The
type of electrical signal used to drive the source element
was a sinusoidal pulse of 10Volts (amplitude) at a frequency
ranging from 3 to 10kHz. An automated measurements
system was developed for signal acquisition and analyses
which included recording, appropriate filtering and auto-
mated measurement of travel time of the signal in time and
frequency domain (Theopoulos 2009).

The shear waves travel time through the samples was de-
termined using the start-to-start (Kawaguchi et al. 2001)
and cross correlation (Mancuso et al. 1989) methods, re-
spectively. To account for the near field effect disturbances,
due to the arrival of P waves before shear waves at the re-
ceiver element, as well as signal noises, signal arrival was
observed by passing waves of different frequencies (Brignoli
et al. 1996). According to the start-to-start method, when
the first amplitude in the time history of the receiver signal
matches the direction of source signal, the point where the
receiver signal takes-off from the base line (horizontal line
of zero voltage when there is no signal) is the time of shear
wave arrival. In case the first amplitude in the time history
of the receiver signal does not match the direction of source
signal, the point where the receiver signal first transverses
towards the source signal direction and intersects the base
line, is the time of shear waves arrival. According to the
cross correlation method, the arrival of shear waves at the
receiver element is identified by the maximum of the cross-
correlation function of the source and receiver signals.

For the untreated samples, the shear waves travel times
determined by the start-to-start and cross-correlation
methods, were practically identical. However, for the treat-
ed samples, problems were encountered in determining the
shear waves travel time, using the start-to-start method.
Due to this uncertainty, the cross correlation method was
used for the estimation of the travel time for both types of
samples. Measurements of shear wave velocity, Vs, were
conducted after completion of consolidation and prior to
cyclic loading.

3 TEST RESULTS AND ANALYSIS
3.1 Cyclic resistance

Figure 1a compares the cyclic response of loose untreated
and treated samples of similar void ratios, e, also subjected
to similar CSR (0.23 to 0.25) under p'o = 100kPa. It is indi-
cated that the untreated sand experiences much larger
strain in fewer loading cycles, N, than the corresponding
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treated samples. Whereas the values of N at gpp = 1, 2.5
and 5% are very close for the untreated sample, for the
treated samples with both CS = 6% and 10% there is a
distinct difference between N at gpp = 2.5 and 5%. For the
latter samples, €pa increases gradually during cyclic loading.
Figures 1b and c show the excess pore water pressure ratio,
Au/p’o, evolution in time and the stress path in the
deviatoric stress, g = 0',-0",, versus mean effective stress,
p' = (0',+20',)/3, space, respectively, for the untreated
sample. As seen for the untreated samples, €pa increases
rapidly and complete liquefaction (Au/p'c=98%) is reached
at epp = 3%. The same pattern of behaviour was also ob-
served at different e and CSR values.
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Figure 1. (a) Variation of double amplitude axial strain, €pa
with time, t, for treated and untreated sands, for e =
0.733-0.743 and CSR = 0.23 under p'o = 100kPa. (b) Vari-
ation of normalized excess pore water pressure, Au/p o,
with time, t, and (c) deviatoric stress, q, with mean effec-
tive stress, p ', for the untreated sand of Fig. 1a.

Figure 2 presents for various N values the CSR required to
reach three levels of epp = 1, 2.5 and 5%, for the treated
samples at a loose state with CS = 6% (Figure 2a) and
10% (Figure 2b), under p'y = 100kPa. The numbers of cy-
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cles required to reach gpa = 1, 2.5 and 5% are considerably

different from each other for both CS = 6% and 10%.
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Figure 2. Variation of CSR, with number of cycles N, for
treated samples with (a) CS = 6% and (b) 10%, at various
values of gpa, at p'o = 100kPa.

Figure 3a presents the variation of CSR with number N, at
€pa = 5%, for treated and untreated samples at a loose
state, at p'o = 100kPa. There is a remarkable increase of N,
for treated samples as compared to the corresponding of
the untreated. Furthermore, it is shown that the N, values
for samples with CS = 6% and 10% are very similar with
each other at high CSR values. The same observation holds
for treated samples at a medium dense state.

The variation of CRR;s with e, for untreated and treated
sands at p'o = 100kPa, is presented in Figure 3b. It is
shown that treated sands exhibit practically identical CRR;s,
irrespectively of the CS concentration, which is at least
double the cyclic resistance of untreated sands, under p'o =
100kPa, for the studied range of densities.

3.2 Shear stiffness

The small-strain shear modulus, Gmax, defined as the linear
elastic shear modulus, can be determined from Vs by the
following equation:

Grax = Vsz P (1)

where p is total mass density of the soil and it can be ex-
pressed by the following empirical equation (Jamiolkowski
et al. 1991):

Gmax = A - pal-m el p'Om (2)

where p, is a reference stress, assumed to be 100 kPa, and
A, m and n are parameters dependent on soil type.

The small-strain shear modulus, Gmax, was estimated from
the measured V; values in the bender element tests using
equation (1). Table 1 lists the values of parameters A, m

and n derived for the untreated and treated sands, accord-
ing to equation (2). Figure 4 presents the results from the
bender element tests. To correct for the effect of density,
Gmax Was normalized using the void ratio function, f(e) = e".
It is shown that both the presence and concentration of CS
have a positive effect on the small-strain shear modulus of
treated samples. For the CS concentration used in this
work, the increase of normalized small-strain shear modu-
lus of treated samples, [Gmax/f(€)ltreated, Over that of the
untreated, [Gmax/f(€)]luntreated, iNCreases with both p'y and
CS, as shown in Figure 5. At CS = 6% and p'o < 50kPa,
there is no effect of CS stabilization on the shear stiffness of
the sand. At p'o = 100kPa, the treated samples with CS =
10% show 35% higher values of normalized shear stiffness,
than the corresponding values of the treated samples with
CS = 6%.
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Figure 3. Variation of (a) CSR, with number of cycles, N,,
required for epa = 5% and (b) CRR;s with void ratio, e, for
treated and untreated samples, at p'o = 100kPa.

Table 1. Values of parameters A, m and n derived from
bender element tests.

Ccs A m n (r?)*
(%) (10%)

0 381.221 0.545 -6 0.960
6 381.221 0.545 -6.5 0.983
10 381.221 0.545 -5 0.982

(*) coefficient of correlation

Figure 6 presents the correlation of CRR;s with shear wave
velocity, Vs, for treated and untreated sands at p'y =
100kPa. It is indicated that the rate of increase of CRR;s
with Vs increases with both CS presence and concentration.
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Figure 4. Variation of normalized small-strain shear
modulus, Gnax / f(€), with effective mean stress, p o,
for treated and untreated samples.
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Figure 5. Increase of normalized shear stiffness ratio,
Gmax / f(e) of treated samples over the corresponding of
untreated.
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Figure 6. Correlation of cyclic resistance ratio, CRR;s,
with shear wave velocity, Vs, at p'o = 100kPa for treat-
ed and untreated samples.

4 CONCLUSIONS

The following conclusions can be drawn from the results of
this work on the behaviour of sands stabilized with CS =
6% and 10% and under the range of stresses and densities
studied:

a) CS stabilization improves significantly both the cyclic
resistance and the shear stiffness of the treated sam-
ples.

b) the treated samples exhibit increased deformation re-
sistance to cyclic loading, as compared to untreated
samples which experience much larger epa in fewer cy-
cles.

c) treated sands exhibit approximately double the cyclic
resistance of untreated sands, irrespectively of CS con-
centration.

d) both the CS presence and concentration have a positive
effect on shear stiffness. At a given CS concentration
and density, the increase of small-strain shear modulus
of the treated samples over that of the untreated, in-
creases with p'o.
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AMOTEAEZMATA
AIATQNIZMOY
AINAQMATIKHz
EPIrAzIAZ
EOPAPMOZMENOY
ENAIAGEPONTOzZ IIA
TO ETOZ 2015

O1 SINAWHATIKEG €pyaanieg nou eknovouvTal and Toug TeAEIO-
POITOUG TWV TUNUATwV MOAITIKOV Mnxavikwv sival duvaTtov
va eniAuoouv npoPARpaATa eiTe €peuvnTIKOU N MPAKTIKOU
evOIaQEPOVTOG. STNV NPWTN MNEPINTWON, UNAPXOUV APKETEC
€VAAAaKTIKEG duvaToOTNTEG OnUooicuong UAIKOU anod Tnv di-
NAWPATIKA. AvTiBeTa, 0Tav N JINAWWPATIKR €XEl KUPIWG EPap-
HoOpEVO mpooavaToAiopo, ol duvaTdTnTeG OnMogionoinang
gival NepIWPIOPEVEG.

H BpaBeucn dINAWHATIKOV EQAPHOCHEVOU EVIIAPEPOVTOC
anookornei 0To va avanAnpwaoel auto To Kevo Kal va eveap-
pUVEl TNV €knNOvnon JINAWNATIKOV UWPnA®V npodiaypapmyv
ME EQAPHOCHEVO avTIKEIPEVO. ZTadiakd, OAa Ta eAAnvika
noAutexveia d1aB£TouV To WNPIAKO NEPIEXOUEVO TWV SINAW-
HaTIKwV gpyaciov oTo d1adikTuo, ondTe auTtn n NpwToBouAia
Tng EEEEMM Ba BonBnoel otnv nepaitépw diaxuan Tng nAn-
popopiag.

STov e@eTeIvO dlaywviopd yia Tnv KAAUTepn OINAWMATIKA
€pyaocia epapuoopEVOU evIAPEPOVTOC CUMHETEIXAV Ol mapa-
KATW oUVASEAPOI HE TIG AVTIOTOIXEG EPYATIEG:

EipRvn MFewpyiou «ZTaTikn kal Auvapikn Andkpion KoiAwv
KuAivapik@v ®peaTtwv und Suvduaouevn Tpidiaotatn ®opTi-
on» (EniBAénwv KabnynTtng I. Fkalétag, ZxoAn MoAITIkwv
Mnxavikwv EMIM)

Ap1advn EAgaAdoyAou «Ti pnopei va netuxel n NapakoAou-
Bolpevn duaoikn EEaoBévnon oc XWPOUG PUMNACHEVOUG KE
xAwpoaiBevia» (EniBAgnouca KabnyAtpia M. Mavralidou,
Zx0oAn MoAiITikwv Mnxavikwv EMIM)

Tpiavra@uAAia Kakou «IMpoodiopioudg Tng Mapauévouaag
AvToXNC AvapoxAsupevwv Apvidwv pe Epyaotnplakeg Aoki-
MEG AakTuAlogidoug Aiatunong» (EniBAénwv Kabnyntnig T.
ABavaoonoulog, Tunua MoAImk®v Mnxavik®v MoAUTEXVIKAG
Sx0ANG MavenioTnpiou MNaTtpwv)

AZloAdynon Twv unoBANBeICWY epyaci®v €yive and eniTponn
TpIOV (3) YEWHNXaVIK®V, HEAWV TnG EEEEMM, ek Twv onoiwv
ol dUo €ival yewpnxavikoi TNG Npa&ng (MEAETNTEG) kal o Tpi-
ToG OJI0AOKWV YEWUNXAVIKAG OE NAVEMIOTAHIO €EWTEPIKOU
(KwoTtag Iwavvidng, ©avaong MAaTthg kai ZTtaupoUAa Ko-
VTOE, avTtioToixa).

H enitponn katéAn&e, opdpwva, oTnv BpaBeucn Tng epyaai-
ac Tng auvadéA@ou Eiprvng Mewpyiou. To BpaBeio cuvodeu-
€TAI ANO TIUNTIKA €YYypaA®r kal JIETH dwpeav ouvdpoun aTnv
EEEEIM kail otnv ISSMGE.

H enionun BpdBeuon Ba yivn oTo NpooeXeC naveAAAvio cu-
védplo Tng EEEEMM 10 2018.
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NEA ANO TIz
EAANAHNIKEZ KAI
AIEONEIz
FEQTEXNIKEZ ENQZEI2

SIMSG ISSMGE

24° Eupmnaiko Zuvédpio NEwv Fewpn)Xavikov,
Durham, UK

To 24° Eupwnaikd Zuvedpio Néwv lewpnyavikwv, «Euro-
pean Young Geotechnical Engineers Conference», npayua-
Tonoiénke aro Durham Tou Hvwuévou BaciAgiou oTIG apxeg
SenteuBpiou 2015. To Suvedplo opyavwdnke and Tnv British
Geotechnical Association (BGA), Tnv International Society of
Soil Mechanics and Geotechnical Engineering (ISSMGE) kai
Toug kaB. David Toll kar Ap. Ashraf Osman (Durham Univer-

sity).

Ol CUHMETEXOVTEG OTO OUVEDpIO «24™ European Young
Geotechnical Engineers Conference», Durham, Hvwpévo
BaoiAeio, 11 - 12 ZentepPpiou 2015.

MapoucidoTnkav 37 €pyacieg and €KNpoommoug TwV XWPwv
TnG Eupwnng. H Bepatoloyia Twv epyaciov apopolos oTh
MEAETN TNG €0AQIKNG OUUNEPIPOPAG, BEPEAIWTEIG, TOiXOUg
avTioTAPIENG, EUCTABEIQ NPAVWYV Kal OrPayyeg.

Mapouadiactnkav €niong dU0 NPOOKEKANUEVEG OIaAEEEIC and
Toug Richard Jardine (Ka@nyntng, Imperial College) kai Stu-
art Haigh (Aéktopag, Cambridge University), pue avTiKeEigevo
TNV €pyaoTnpiakn diepelivnaon TNG HNXAVIKAG CUMNEPIPOPAG
YEWAOYIKA YNPAOHEVWV €3V KAl TN CUMMEPIPOPA UNEPa-
KTIWV AIOAIKQV NApKwV, avTioToixa.

Ta ocupnepacuaTa Tou Zuvedpiou napouciacTnkav oTto 16°
Suvedpio MewTexVvikNG Mnxavikng «XVI ECSMGE - Geotech-
nical Conference for Infrastructure and Development» nou
npayuatonoinénke auéows Perd, oto ESiBolpyo TNG SKWTI-
ag (14 - 17 Zent.).

Tnv EAAGda eknpoownnoe oTo ouvedpio n AvTiyovn Bpavva,
unownela Aidaktopag oto AMO.

H eknpdéownog Tng EEEEMM kata Tnv napouaiacn Tou ap-
B8pou TnG.

o3 D

SIMSG ISSMGE

ISSMGE Council Meeting

H Fevikn Zuvéleuon (Council Meeting) Tng ISSMGE Ji€gnxon
Tnv Kuplakr 13 SentepBpiou 2015 orto Edinburgh Inter-
national Conference Centre pe Tnv napakdtw OgpaTtoAoyia:

1. Opening remarks by President Roger Frank and agree-
ment of the Agenda.

2. List of Delegates and other persons present - Apologies
for absence by the General Secretary Neil Taylor.

3. Confirmation of quorum (Statute 12K).
4. Confirmation of Minutes of the Paris Council Meeting.

5. Membership: status and communication. Report by Sec-
retary General.

6. Amendments to Statutes and Bylaws, re: Technical
Committees.

Present Bylaw 16.1:

Technical Committees may be instituted at the request of a
group of members interested in a specific topic and with the
knowledge and agreement of the President and Secretary
General. Suggestions of topics for the work of Technical
Committees should be submitted by Member Societies to
the Secretary General six months before the President takes
office.

Proposed Bylaw 16.1:

Technical Committees may be instituted at the request of a
group of members interested in a specific topic and with the
knowledge and agreement of the President and Secretary
General. Guidelines for the operation of Technical Commit-
tees are published on the ISSMGE website.
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The amendments were accepted by the Council.

7. Cooperation Agreement for the Federation of Interna-
tional Geo-engineering Societies.

The proposal was accepted by the Council.

8. Regional Reports by Vice-Presidents on Regional Activi-
ties.

Fatma Baligh - Africa, Ikuo Towhata - Asia, Mark Jaksa -
Australasia, Antonio Gens - Europe, Paul Mayne - North
America, Jarbas Milititsky - South America.

Board Level Committees

Reports on activities by Chairs of the Board Level
Committees

9. Innovation and Development Committee by Dimitris
Zekkos.

10. Technical Oversight Committee by Pierre Delage.
11. Young Members' Presidential Group, by Jennifer Nicks.

12. Corporate Associates’ Presidential Group, by Sukumar
Pathmanandavel.

13. Award Committee by Charles Ng.

14. Professional Image Committee by Sherif Wissa.

15. International Webinars.

16. International Seminars.

17. International Journal of Geo-Engineering Case Histories.
18. The ISSMGE Bulletin.

19. FedIGS report.

20. Presentation of Audited Accounts 2013, 2014 by Secre-
tary General Neil Taylor.

21. Budget 2015 - 2017 by Mark Jaksa.
22. The ISSMGE Foundation.
23. IXX ICSMGE, Seoul 2017. Oral report by KGS

24. The next Council Meeting will be held in Seoul, 2017.

3 D

SIMSG ISSMGE

BGH =

CTHE BRITISH -

XVI ECSMGE 2015

13-17 September 2015 - Edinburgh

GEOTEGHNIGAL ‘\’,_,
ASEGGIATION e

Geotechnical Conference for Infrastructure and
Development

The conference was held in the Edinburgh International
Conference Centre from 13™ to 17" September 2015.

A total of 1,025 abstracts were submitted from 65 countries
resulting in 701 papers being submitted from 55 countries.
676 papers were accepted for publication and these were
joined by three keynote lecture papers, six invited lecture
papers and the introductory paper giving 686 papers in all.

The seven volumes of the proceedings (Winter et al. 2015)
weigh almost 10kg and at 4,784 pages form the largest
under a single ISBN in its near-200 year history.

A total of 37 programmed additional meetings were held
during the conference, largely ISSMGE Technical Committee
meetings with a small number of International Geosynthet-
ics Society (IGS) Technical Committee meetings. Also
amongst these meetings were the ISSMGE Board meeting,
which was held on the Saturday before the conference, and
the ISSMGE Council meeting, which was held on Sunday 13
September along with many of the Technical Committee
Meetings.

The attendance at the event included 992 delegates, 163
exhibitors and 71 accompanying person - a total of 1,226.
All of the available information points to this being a sub-
stantial increase on the previous record for a conference in
the ECSMGE series. Mike Chrimes, the Institution of Civil
Engineer’s recently retired historian, has also indicated that
it is the largest conference on a civil engineering subject
ever held in the United Kingdom.

65 countries were represented and 28 of those are from
continents other than Europe.

The conference programme was designed to maximise the
number of presentations and 383 papers were presented
orally in nine plenary and 35 parallel sessions with 92
Chairs and UK Co-Chairs, excluding the Opening and Clos-
ing Ceremonies held on the Monday and Thursday respec-
tively. In addition, 211 posters were presented. The confer-
ence also introduced, for, we believe, the first time to an
ISSMGE event, e-Posters; these were available to authors
of all papers whether presented orally or by poster and at-
tracted 347 submissions that received more than 13,000
individual viewings.

Mike Winter
Conference Organizing Committee Chairman

Whisky tasting at the exhibition boots (Pierre Delage, Ecole
Centrale Paris, Jonathan Fannin, University of British Co-
lumbia Canada, ZtaupoUAa KovTtog, Imperial College, MNoUAn
AouAaAa-Rigby, TENSAR, XproTog Toatoavigpog, EEEEMM
kalr ®avn ToaTtoavigpou, NMANIAIA

2TO OUVEDPIO OUMMETEIXav 33 'EAANVEG, €K TwV onoiwv ol 16
diapévouv otnv EAAGda (AyamouAdkn, Boupdkng, Bpavva,
lkaléTag, Zupvng, KapaouAdvng, Kwpodpopog, ManaBaoi-
Agiou, Manadnuntpiou, Maxdkng, K. MmAakng, TyRakog,
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Tika, Toatoavipog, Taatong kai XaAoUAog) kal 17 oTo eEw-
TepikO [AvaoTaconoulog (HB), pappartikonouAou (HB),
AaokaAonouAog (HB), Anuntpiadn (HB), AouAaAda-Rigby
(HB), Zavia (Aavia), Zékkog (HMA), Iepwvupdkn (HMA),
Kapauntpog (HB), KaTtalyiavvng (HB), Kovtoé (HB), Mavri-
koG (HB), Ntouvng (HB), MavteAidou (HB), ZTaBonoUAou
(OAAavdia), Tolapnolon (HB) kail Toitoag (Poupavia)].

O kab. M'kalérag kaTd Tn napouaciacn Tou dpBpou “Estima-
tion of elastic and non-linear stiffness coefficients for suc-
tion caisson foundations”

2Ta npakTikd Tou ouvedpiou dnuoaielBnkav 62 apbpa oTn
ouyypa®n Twv onoiwv cuppeTeixav 'EAANvVeG ouvadeAgol. EE
auTwv Ta 34 ungBAndnoav péow Tng EEEEMM kar Ta undAoi-
na 28 HECW EMIOTNHUOVIKWV ETAIPEI®V ToUu £EwTepikol. Ta
apbpa Ba napouciacbouv oTadiakd oTo MepIodIKO. ZNHEIW-
VETal OTI Ta GpBpa auta anoteAouv To 8.8% TOU GUVOAIKOU
apibpou Twv apbpwv Tou cuvedpiou! 'OxI Aoxnua yia Tnv
xeipalopevn EANGDQ!

Ano To enionuo deinvo (Pierre Delage, MoUAN AouAaAa-
Rigby, ..., ..., John Burland, Fatma Baligh, Roger Frank, ...
and Mark Jaksa)

To apBpo, oTnV ouyypaer TOU OMoiou GUHUHETECXE O OUVA-
deA@og A. Mehekavog “The role of distributed sensing in
understanding the engineering performance of geotechnical
structures” K. Soga, V. Kwan, L. Pelecanos, Y. Rui, T.
Schwamb, H. Seo, M. Wilcock ftav Keynote Paper, kai na-
pouciaoBnke and Tov kab. Soga KATa TNV €vapkTnpla CUuve-
Opia. To apBpo “Vulnerability assessment of buildings ex-
posed to co-seismic permanent slope displacements” K.D.
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Pitilakis, S.D. Fotopoulou nATav Invited Lecture Paper, kai
napouciaclnke ano Tov kab. MTIAGkn oTtnv &vapén Tng
MAIN SESSION B: Slopes, Geohazards & Problematic Mate-
rials, Tnv Tpitn 15 ZenTepBpiou.

o3 D

SIMSG ISSMGE

ISSMGE European Member Societies Meeting

H Teviky Zuvéleuon (Council Meeting) Twv Eupwnaikwv
Xwpwv TNG ISSMGE 31gEAx6n Tnv Tpitn 15 ZenteuPBpiou
2015 oTo Edinburgh International Conference Centre.

The meeting was opened by Antonio Gens (AG), Vice-
President Europe at 18:30.

1. Opening remarks by Vice-President Europe and agree-
ment of the Agenda

AG thanked all the people present for attending the meet-
ing. He gave a special welcome to Professors Heinz Brand
and Ivan Vanicek (former Vice-Presidents for Europe) and
to Professor Neil Taylor, Secretary General of ISSMGE. He
also welcomed Dr. Andrew Bond, the Chairman of
TC250/SC7 (Eurocode) who had agreed to attend the meet-
ing to provide information concerning point 4 of the Agen-
da. The ISSMGE President, Roger Frank, apologized for his
absence as he was attending a simultaneous meeting of the
Technical Oversight Committee.

He thanked his colleagues Marcos Arroyo, Alberto Ledesma
and Ivan Puig for their help in keeping the minutes and for
assistance in the subsequent voting processes.

The Agenda (Annex 1) had been circulated to all European
Member Societies before the meeting. It was adopted with
no objections from the delegates.

2. List of Delegates and other persons present

There was a roll call of delegates. The following European
Member Societies were represented: Albania, Austria, Bel-
gium, Bosnia & Herzegovina, Croatia, Czech and Slovak
Republics, Denmark, Estonia, Finland, France, Germany,
Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Macedonia - FYR, Netherlands, Norway, Poland, Portugal,
Romania, Russia, Serbia, Slovenia, Spain, Sweden, Switzer-
land, Turkey, UK. A total of 32 (out of a possible 37).
Ukraine has delegated their proxy vote to the Vice-President
Europe.

An attendance list was circulated. The full list of participants
is provided in Annex 2.

3. Report from the Vice-President Europe

The Vice-President Europe presented a summary report
because many of the points had already been presented at
the ISSMGE Council meeting held the previous Sunday, 13
September. He stressed the following points:

- There are currently very few countries in Europe that

are not members of the ISSMGE (leaving aside very
small counties such as Monaco or San Marino): Armenia,
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Azerbaijan, Cyprus, Moldavia and Montenegro. Georgia
re-joined the International Society at the time of the
Paris International Conference. He was also happy to re-
port that Cyprus is completing the final administrative
stages in order to join ISSMGE shortly.

- AG emphasized the importance of the European Young
Geotechnical Engineers Conference (EYGEC) for the fu-
ture of the ISSMGE and of the geotechnical professionin
general. He reported that a successful Conference had
just been held in Durham (in connection with the Edin-
burgh European Conference). The 2016 EYGEC Confer-
ence will take place in Sibiu (Romania) from 21st to
24th June. In 2017 the Young Geotechnical Engineers
Conference will be an international one associated with
the Seoul International Conference. Finally, the 2018
EYGEC Conference will be held in Graz organized and
hosted by the Austrian Member Society.

- AG reported on the activities of the European Regional
Technical Committees (ERTCs). The creation and exist-
ence of ERTCs is justified if they deal with specific Euro-
pean topics or if it is considered that the subject matter
is not adequately covered by an International Technical
Committee. Currently there are four ERTCs: ERTC-3:
Piles, ERTC-7: Numerical Methods, ERTC-10: Evaluation
of Eurocode 7 and ERTC-12: Evaluation of Eurocode 8.

The following remarks were made:
ERTC-3: Piles. Chair: Maurice Bottiau (Belgium),

This is a very active Committee with a steadily expanding
membership. The Committee has held a number of online
and face to face meetings. The Committee is currently or-
ganizing an International Symposium in Louvain (Leuven),
Belgium, in April 2016, devoted to the theme: Pile design in
Europe - How did EC7 changed daily practice? In addition,
DLT guidelines and Design exercises are being prepared. A
new open web page is being developed.

ERTC-7: Numerical Methods. Chair: César Sagaseta
(Spain)

The Committee has organized a very successful 8th Europe-
an Conference on Numerical Methods in Geotechnical Engi-
neering (NUMGE) in Delft on 17-20 June 2014. The next
NUMGE Conference will take place in Porto (Portugal) in
2018. The Committee has also organized a workshop just
prior to the Edinburgh Conference.

ERTC-10 Evaluation of Eurocode 7. Chair: Trevor Orr
(Ireland).

The main activity for ETC 10 has been the planning and
preparation with TC205 and TC 304 of a workshop on
Eurocode 7 and safety and serviceability in geotechnical
design during the Edinburgh Conference

ERTC-12: Evaluation of Eurocode 8. Chair: Christos
Vrettos (Germany)

The main purpose for ETC 12 is to provide general, as well
as, specific comments on the EC8 code from the point of
view of earthquake geotechnical engineering practice, and
in the light of the latest research. Following the untimely
death of Professor Michele Maugeri, Professor Christos Vret-
tos from the Technical University of Kaiserlautern has been
appointed chair of the committee. We are grateful to him.

Finally, it should be noted that the ERTC-16 on Education
and Training was discontinued because of a general consen-
sus that its activities were better pursued within the TC-306
on “Geo-engineering education”.

Concluding, AG stated that he would strongly support any
initiative to create new ERTCs provided they enjoyed broad
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support and were consistent with the ERTC creation criteria
indicated above.

4. National Registration of Ground Engineering Profession-
als. A European perspective

AG explained that, when requesting items to include in the
Agenda of the meeting, he was contacted by Fintan Buggy
(Chairman of the Geotechnical Society of Ireland) suggest-
ing that the meeting of the European member Societies
would provide a very appropriate venue to discuss the issue
of a National Registration of Ground Engineering Profes-
sionals from a European perspective. This European per-
spective appears to be especially relevant given the
Eurocode 7 requirement of “appropriately qualified and ex-
perienced personnel” in EN 1997-1:2010 Section 1.3(2). AG
asked Fintan Buggy (FB) to get in contact with other Mem-
ber Societies that were pursuing similar objectives and to
prepare a presentation for the meeting.

A 10 minute presentation (Annex 3) was then made by FB
introducing the subject, summarising the progress and sta-
tus of four member societies to date (UK, Germany, Ireland
& Sweden) and outlining possible future goals or outcomes
for national registration systems dependent upon the de-
gree of coordination between European member societies
and possible modification of EN1997.

Andrew Bond, chairman of TC250/SC7 provided information
on the present status and plans for modification of the
Eurocode. He indicated that any potential changes to im-
prove the definition of the relevant term falls within the
remit of CEN Work task WG1/TG2 General Rules who have
just been approved to commence work and are due to re-
port with recommendations in 2018. He suggested that
some form of mandate from ISSMGE or the European sec-
tion would be useful to persuade CEN of the need to modify
the Eurocode to provide more definition.

M. Korff (Netherlands) and M. Bottiau (Belgium) comment-
ed that they had also begun to consider the need for such a
registration system. ].S. Steenfelt (Denmark) questioned
whether registration would ever result in practice in safer
outcomes in terms of geotechnical investigations and de-
signs. G. Franzén (Sweden) stressed that poor communica-
tion and understanding between professionals is the main
problem and she endorsed the matrix approach pursued by
Sweden as the best way to address this problem. M. Bottiau
(Belgium) emphasized that Registration is nor merely a
question of competence but of recognition as well. N. Smith
(UK) shared the valuable experience gained in the imple-
mentation of the UK Registration, the most advanced
scheme in Europe so far.

At this point AG asked for a show of hands to assess the
interest on the issue in the different countries represented
in the meeting. About 50-60% hands were raised indicating
a quite broad interest. AG proposed that Fintan Buggy coor-
dinated future developments related to this issue and he
graciously accepted.

More detailed Minutes of this item of the meeting agenda
and subsequent activities that have

taken place will be sent separately to all European Member
Societies.

5. Selection of the European Member Society to organize
the next European Conference

Two bids had been presented to become the hosts of the
next European Conference on Soil Mechanics and Geotech-
nical Engineering to be held in 2019. The venues proposed
were Brussels by the Belgian Member Society and Reykjavik
by the Iceland Member Society. Information on the two bids
had been circulated to the European Member Societies prior
to the meeting.
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Presentations of the bids lasting about 20 minutes were
delivered by Maurice Bottiau from the Belgium Society and
by Haraldur Sigursteinsson and Sigurdur Erlingsson from
the Iceland Society. After the presentations AG drew the
attention of the applicants to the need of ensuring that the
papers are properly indexed in the main scientific literature
databases. He also reminded them of the ISSMGE policy
that the copyright of the papers should remain with the
authors so this should be taken into account when negotiat-
ing with potential publishers. The representatives of the two
bids agreed to act in accordance with these observations.

Voting then took place using the ballot paper shown in An-
nex 4. The result was:

- Belgium - Brussels: 11 votes

- Iceland - Reykjavik: 22 votes

Therefore, the next ISSMGE European Conference will
take place in Reykjavik in 2019 and will be organized by
the Icelandic Geotechnical Society.

6. A.0.B

There were no further questions raised and AG closed the
meeting at 20:15 thanking all participants for a fruitful and

rewarding meeting.

Annex 3

Meeting of the European Member Societies

National Registration of Ground Engineering
Professionals — A European Perspective

Edinburgh | Tuesday 15 September 2015

£y B8 W -

Meeting of the European Member Sociefies | Edinburgh | Tuesday 15 S

National Registration of Ground
Engineering Professionals

Definifions = Register of professionals deemed fo be competent to perform

assessments, investigations, designs or forensic evaluations of the ground for

engineering application in development and construction.

Ground Engineering Frofessionals typically includes geotechnical engineers,
il mining i and potentially geo-science

specialists.

“appropriately qualified and experienced | 1" are ref ed in EN
1997-1:2010 Section 1.3(2) but not defined In EC7 text or Naticnal Annexes.

Frimary Goals - 1) protect the general public and engineering profession from
failure and consequential loss, enhance salety. provide confidence to clients
and employers that persons undertaking such works are adequately qualified.
2] best suited to local practice and needs of the ground engineering industry
3) fully compliant with relevant national & European Codes & Standards
including EN1997-1.
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UK Register of Ground Engineering Professionals roGer

Chartering bodies for Ground Engineering Professionals in the UK
+ Chartered Engineer
Institution of Civil Engineers (ICE)
Institute of Materials, Minerals & Mining (loM?)
+ Chartered Geologist
The Geological Society of London (GSL)

All of these bodies include very diverse specialisms in the same
qualification

Three Grades increasing in seniority:

Professional; Specialist; Adviser

National Registration of Ground
Engineering Professionals — A European
Perspective

Definitions and primary goals.

UK RoGEP - Chris Menkiti, British Geotechnical Association
Germany - Markus Herten, DGGT German Geotechnical Society
Ireland - Fintan Buggy, Geotechnical Society of Ireland

Sweden - Gunilla Franzén, SGF Swedish Geotechnical Society

Common / Unified European System — possible goals and options

P
Meefing of the European Member Societies | Edinburgh | Tuesday 15 Sepfember 2015 | [fEsg G i Weer

UK Register of Ground Engineering Professionals =oGer
Sponsorship and Assessment

Each applicant must have the support of two Sponsors, whe have to
be registered or be approved by the UK RoGEP Panel.

Every application is assessed by two frained Assessors, who are also
Registrants at the same or higher grade.

CPD in compliance with host institution requirements.

Benefits:

RoGEP enables the Registrant to:

« Demonstrate that their expertise lies within ground engineering (and
not another area of geology, environmental science, or engineering):
« Confirm their competence and CPD commitment ;

Demonstrate their career progression beyond chartership.

RoGEP enables potential Clients to find:

+ the right people for their project:

= ground engineering professionals whose competence has been
assessed;

+ geclogists and engineers with expertise in ground engineering

Earburoh | Tossder 15 Soplembeor 015 (= (il Ve [

UK Register of Ground Engineering Professionals roGer

Over 250 registrants since 2011 (original farget 700).

Distribution roughly as follows:

+ 35% Prolessional; 7% Specialist; 58% Advisor.

* MICE [geotech / civil engineers) 53%; C Geol (engineering
geclogists) 38%; MIMMM (mining) $%:;

+ 33% of registrants are dual chartered in more than one professional
body.

Formally endorsed by several UK public sector agencies: Highways
Agency: Network Rail: London Underground: Welsh Government:
United Utilities.

Application Fee £75 (€105) - reduced is applying jointly for
professional title: Annual Subscription Fee £12 (€17).

Lessons learmed: 10 years from inception fo commencement !; keep
it simple; avoid restraint of trade issues (base on competence) !

o vt s ssiromios 35 [ 224 = Voo [
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German National Ground Engineering Register Irish National Ground Engineering Register

+ Original reference: "EASV Sachversténdige fir Geotechnik: » Listing and qui ts of specialist pelencies has proven the most
Anforderungen an Sachkunde und Erfahrung” - Geotechnik, Vol. 36 p contentious issue, especially for engineering geclogists whe want the register o be
: r . i of & broad f Hee eq mining, ¢ ing, contaminated land
51-57, 2013, English translation by Markus Herten, DGGT is available. Pty tctae e SRR AuRnying: sonlammaisd e
+ Lack of definition of “appropriately qualified and experienced
personnel” referenced in EN 1997-1:2010 Section 1.3(2); typically not + UK RoGEF lists around 16 much broader areas of sub-disciplines which are more
clarified in National Annexes. acceplable fo Iish engineering geclogists, but not directly related to EN 1997,
+ Detailed Tertiary level education to bachelor or master degree level. s . s e e et
i o i « Fundomental disagreement in the goals of the register with engineering geoclogl
* Minimum professional expe’_'ence fmm 2 i? 4 years - Geo qu_'l / 2 and viewing the focus on EN 1997 as belng too restriclive and solely 1o the benefit of
5to 7 years - Geo Cat 3 projects (varies with academic qualifications). geotechnical engineers, Inclusion of small specialist companies working in niche areas
Note that German engineering degrees typically require much longer such as geophysics, rock slope stability etc is seen as very important fo them.

study duration than in UK / Ireland.
- : P . pes = Current Working Group recommendation i fo approach UK ReGEP fo discuss easier
Competence / experience in a minimum of 3 out of 9 project ty access for Irish based specialists and explore any potential expansion of the cument

plus 3 out of 7 engineering methodologies. register fo both UK and Ireland with parficipation of Engineers Iretand and Institution of
Minimum Continuous Professional Devel pment of 3 days in specialist Gealagists of lreland. Discussion at nexi RoGEP Board Meeting in Oclober 2015,
areas over 3 year period meeting DGGT accreditation criteria.

Meefing of the European Member Socketies | Edinburgh | Tuesday 15 Sepfember 2015 (st & VG 'm= ser - Moating of the European Mamber Socetier |Edinburgh | Tusiday 15 Seplember 2015
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Swedish National Ground Engineering Register

German National Ground Engineering Register or Swedih Makixof Compelence

DGGT registration requirements are currently (2015) not legally *Main goal fo secure the competence of all professionals in a project - this
compulsory in Germany but informally recommended. is @ much broader group than is considered by UK, Germany & Ireland

DGGT is atternpting to get specialist registration legally adopted by -Defined competence as: Knowledge + Experience + Education
Chamber of Engineers “Ingenieurkammer” in individual Federal

States. In Feb 2015 this was being progressed only in the State of *Sweden has adapted o stepwise procedure
Nordrhein-Westfalen (NRW) (North Rhine-Westphalia). + Step 1: Matrix of Competence

+ Specidalist registration under Public Law (e.g. by Chamber of - Common view of what competence you expect from each
Engineers) considered to be superior to that under Private Law [e.g. prafessional (Available)
by DGGT itself, or by EFG (EurGeol professional fitle)]. + Step 2: Matrix of courses

- Create the possibility to obtain the competence. (In progress, goal
2014/2017)

+ Step 3: Possible certificate

- Possibility in the future, but not the main goal (In future)

German registration system has more specific, quanfified eniry
requirements than UK, no sponsor is required with an application and
is more focussed on geotechnical consultants role and EN 1997.

UK RoGEP has wider appeal to the entire spectrum of geotechnical /
engineering geoclogy / mining professionals.
) o . dp + SGFis doing the work together with other ground engineering

Need for a unified European registration scheme is desirable and UK organisations with in “Knutpunkt Geostandarder” [“Hub Geo Standard”)
/ German schemes could serve as a base for such a development.

urah | Tomsday 15 Soplombor 2015 -4y T s e -

Mentng of the European Member Societies |Edinbugn | Tuesday 15 September 2015 (1~ (RSl 7o = Voo -

Swedish Matrix of Competence

Irish National Ground Engineering Register
Matrix of Competence with competence criteria for each box (preliminary)

* Existing precedence for specidiist Irish registers in areas of i i
Hydrogeologic Assessments for Historic Landfill Sites (2012) and Pyritic 1

;| f

i

Expansive Aggregates in Ireland (2013).
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«Joint Working Group formed by members of Geotechnical Society of
Ireland and Institution of Geologists of Ireland since February 2015 with
an interim report to Engineers Ireland / 1GI in July 2015.

« Joint Working Group contacted a number of key stakeholders from
national public & local government agencies plus professional and
trade associations in Ireland to solicit opinion. Broad support for a
register from most Employer agencies but mixed opinions from within
geotechnical engineers / engineering geologists and some strong
opposition from general engineering consultancy groups.

Critically evaluate
2 Understand/apply

Areas of competence

« Contact also made with RoGEP in UK to explore potential to join /
expand the applicable jurisdiction of the curent UK registration system.

]
§
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Swedish Matrix of Courses

Irish National Ground Engineering Register ) ) ) )

Ongoing work - filing each cell with courses/education
A draft outiine of reglsrrcrlqn requlremenrs was dEVEIOped Iﬂclud[ng astated Aim: Courses with high quality on a regulor basis avallable for all professionals.,
goal to meeling the requirements of EN 1997,

Craft requirements were a blend of UK RoGEP and German Geotechnical

Society DGGT proposals (Bock et al 2014) with the following primary

characteristics tallored to sult Irsh professional needs:

1. Educational and professional ﬁuulil‘lccﬂons - B. 5c. Degree plus Chartered
Engineer [ Protessional Geologist as a minimum requirement, Arras ol sempetrons

2. Professional i & Compet - 2 Level System. L
Professional level, 4 years in speclalist area with M. Sc. or 5 years with B, Sc.
EN 1997 Geotechnical Cat 1 or 2 [dual application with professional. exam)
Advisor level 12 years in specialist area with M. Sc. or 15 years with B. 5¢. EN
1997 Geotechnical Cot 3.

3. LUsting of specific technical competencies (22 total - broadly similar to
German proposals) with minimum reguirements for demenstrated
competence in 8 areas (Professional) or 12 areas (Advisor).

[S—
ey o,
Fietat b g
Constisstins
[
et
[res—-
ok Fommend

4. C Prof | D T t - minimum of § days of relevant
specialist fraining within past 2 years,

5. Application to be assessed by a speciallst panel of gectechnical engineers / Fr—
engineering geclogists appointed by professional bodies. Independent TV

sponsor required to verify experence ond competence. Mo written essay,

Homting of the Europedn Mamber Socktier |Edrtursh | Tusidey 15 Septembet 2015

clats |Ecinburgh | Tuesday |5 Seplember 2015 ‘r— % B4 e e -

teating of fhe
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Common / Unified European System - possible
goals and options.

The extent to which compliance with EN 19

'?7 should be a primary or secondary goal of any
n and dialogue, Engir g geclogists and

neers may p ECE5aTY O even exchy Y.

However, ignoring the requirements of EN 1997 doesn't seem appropriate either | - there sa
need for some degree of compromise.

Options going forwards could include any of the following:

1. with possibly & focus g UK &
Iresland; Benelux + ¥; Nordic & Ballic countries, Elc:

2. Europe wide agreemen’ a set of tund, | reglstrati -l ts & goals with
naticnal flexib o st local rules best suited to local / national practice [similor 1o EN

1997 National An

us mutual recegnifion of nafiono

3. Integrated EU wide registration syslem administarsd by = {: sional
|urlsctic fions — varlation In legal practices and professional status could make
1o gel a concencus an.

4, Revisions to EN 1997 due In 2020 could be used to clarify “oppropriotely qualified and
experenced personnel”, CEN Work task WG1/TG2 General Rules due to report in 2018,

tion systems:

s/
difficult

|Einsurgh | Toesday 15 Sephember 2015
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Geosynthetic Institute

The Geosynthetic Institute (GSI) has a long and successful
record of promoting geosynthetics research in university
engineering programs through is GSI Fellowship Awards
program. The 2015 - 2016 Fellowship Awards further ex-
tended the reach of eligible candidates, opening for the first
time to Master’s Degree students too instead of only doc-
toral candidates.

The outreach was a huge success, broadening the range
and number of proposals. A record 21 new proposals were
received and 12 recipients were awarded USD $5000 each
to begin or continue their research. (GSI allows for renewals
on some projects.)

The winners of the 2015 - 2016 Fellowships, as announced
by GSI and the GSI Board of Directors, are:

e Melissa Beauragard, University of Colorado “Protocol for
Selecting Wall Facing for GS Reinforced Structures.”
Advisor: Jonathan Wu

e Karl James Bester, University of Cape Town “Test Meth-
ods for GT Filters used in Waterway Engineering. ” Advi-
sor: Kelvin Legge

e Marton Bredacs, Montan University “Aging Mechanisms
and Life Time Assessment of PE Tunnel Liner.” Advisor:
Gerald Pinter

e Angel Gutierrez, Arizona State University “Evaluation of
GM Seam Strain Concentration Factors.” Advisor: Ed-
ward Kavazanjian

e Muji Huang, NPUST “RECP Soil Protection Properties due
to Variables in Channel Flow.” Advisor: Wayne Hsieh

TA NEA THZ EEEEI'M - Ap. 82 - ZENTEMBPIOZ 2015

e Grace Huang, Virginia Tech "GS Contribution to Stability
of Column-Supported Embankments.” Advisor: George
Filz

e Sadra Javadi, University of Louisville “Advection and
Sorption of Organic Containment in GCL with Organo-
bentonite.” Advisor: Qian Zhao

e Yan Jiang, University of Kansas “Evaluating Performance
of Hybrid GRE Walls.” Advisor: Jie Han

e Zeru Kiffle, Syracuse University “Finite Element Model of
GT Tubes Stacking in Dewatering Projects.” Advisor:
Shobha Bhatia

e Roland Sievering, RWTH Aachen University “Interaction
Modeling in Finite Element Simulation of GG Reinforced
Soil.” Advisor: Martin Ziegler

e Lei Xu, Columbia University “Centrifuge modeling of wire
mesh facing GS reinforced Soil Retaining Wall.” Advisor:
Hoe Ling

e Shahin Ghazi Zadeh, Colorado State “Evaluation of
Long-Term Internal Shear of GCLs in Mining Applica-
tions.” Advisor: Chris Bareither

The Geosynthetic Institute invites inquiries on the GSI Fel-
lowship Awards program. Contact Jamie Koerner, jrkoer-
ner@verizon.net.

Visit www.geosynthetic-institute.org.

o3 D
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Data on 1000+ Geosynthetic Products at
www.geosindex.com/.
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Ma TIC NaAaIOTEPEG KATAXWPNOEIG NEPICTOTEPEG NANPOPOPI-
€C MnopoUv va avalntnBolv oTa nponyoUpheva TeUxn Tou
«nepI0dIKOU» KAl OTIG NApaTIBENEVEC I0TOTEAIDEG.

ISSMGE is launching its Fifth Webinar of the
year!

Dear Colleagues around the Globe,

It was a great pleasure meeting some of you at the council
meeting in Edinburgh last month. As you know, during that
meeting, it was agreed to issue our announcements on the
first Monday of each month. However, an exception is be-
ing made this time for practical reasons.

In about 2 weeks, the International Society for Soil Mechan-
ics and Geotechnical Engineering (ISSMGE) with great
pleasure will be launching a very nice webinar on a very
exciting subject regarding Soil Dynamics and Seismic Ge-
otechnical Engineering, given by Prof. George Gazetas
(from the Technical University of Athens).

All Webinars are Free of Charge in an effort to assist ge-
otechnical engineers worldwide and to promote our profes-
sion.

As a Member Society officer receiving this email, action is
required from your side as mentioned at the end of this
message.

You are welcome to attend and highly encouraged to invite
all geotechnical & civil engineers as well as students to do
the same. Please distribute this message as soon as possi-
ble and as much as you can! This Webinar will be launched
on the 29" day of October 2015 @12 noon GMT. It will be
then followed by a 2-day Q&A session that, like the webinar
video, can also be viewed anytime later on via our ISSMGE
Website.

International Society for Soil Mechanics and
Geotechnical Engineering

pite motion

Part of ISSMGE’s webinar’series
October 292015
@ 12 noon GMT
I'l | e

Atwo day Q&A session will
follow the presentation
on the ISSMGE website!

George Gazetas,
Professor of Soil Mechanics at National
Technical University of Athens

Hyperlink:

http://www.issmge.org/en/resources/recorded-
webinars/782-soil-dynamics-and-seismic-geotechnical-

engineering

AS a reminder, you can view all previous webinars pub-
lished on our website for FREE!

With many thanks and best tegards

Dr. Marc Ballouz
ISSMGE Board Member - Liaison to IDC & CAPG & PIC

o3 D

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

land, www.6icege.com

SEOUL 2015 - 25th World Road Congress Roads and Mobil-
ity — Creating New Value from Transport, 2-6 November,
2015, Seoul, Republic of Korea,
http://www.aipcrseoul2015.0rg

4° TMaveAAnvio Zuveédpio AvaoTnAwoswv, NoguBplog 2015,
©sooalovikn, www.etepam.gr.

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

Tunnels and Underground Construction 2015, 11-13
November 2015, Zilina, Slovak Republic, www.tps2015.sk

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

GEOMATE, 16 -18 November 2015, Osaka, Japan,
www.geomate.org

VIII South American Congress on Rocks Mechanics, 15 - 18
November 2015, Buenos Aires, Argentina,
http://conferencesba2015.com.ar

Sixth International Conference on Deformation Characteris-
tics of Geomaterials IS Buenos Aires 2015, November 15th
to 18th 2015, www.saig.org.ar/ISDCG2015

Waterproof Membranes 2015, 17 - 19 November 2015,
Bonn, Germany,
www.amiplastics.com/events/event?Code=C691#5155

JTC-1 TR3 Forum Slope Safety Preparedness for Effects of
Climate Change, 18 and 19 November 2015 Naples, Italy,
www.cmcc.it/events/workshop-slope-safety-preparedness-
for-effects-of-climate-changes

GeoME 2015 - 7th International Conference GEOSYNTHE-
TICS Middle East, 16 & 17 November 2015, Abu Dhabi,
UAE, www.geosyntheticsme.com

Slope Engineering and Geotechnical Asset Management
Conference 2015, 18-19 November 2015, London, United

Kingdom, slopes.geplus.co.uk

TBM DiGs Tunnel Boring Machines in Difficult Grounds,
18-20 November 2015, Singapore, www.tbmdigs.org

Arabian Tunnelling Conference & Exhibition: Innovative Un-
derground Infrastructure - And Opportunities, 23-25 No-
vember 2015, Dubai, UAE, www.atcita.com

TA NEA THZ EEEEI'M - Ap. 82 - ZENTEMBPIOZ 2015
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Geo-Environment and Construction, 26-28 November 2015,
Tirana, Albania, Prof. Dr. Luljeta Bozo, lulibozo@gmail.com;
luljeta bozo@universitetipolis.edu.al

ICSGE 2015 - The International Conference on Soft Ground
Engineering, 3-4 December 2015, Singapore,
WWW.geoss.sg/icsge2015

The 1st International Conference on Geo-Energy and Geo-
Environment (GeGe2015) 4th and 5th December 2015,
Hong Kong, http://gege2015.ust.hk

2015 6™ International Conference Recent Advances in Ge-
otechnical Engineering and Soil Dynamics, December 7-11,
2015, New Delhi (NCR), India, wason2009@gmail.com;
wasonfeg@iitr.ernet.in, sharmamukat@gmail.com; mukut-
feg@iitr.ernet.in, gvramanaiitdelhi@gmail.com, ajay-

cbri@gmail.com

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

Environmental Connection Conference, February 16-19,
2016, San Antonio, Texas, USA,
www.ieca.org/conference/annual/ec.asp

ASIA 2016 - Sixth International Conference on Water Re-
sources and Hydropower Development in Asia, 1-3 March
2016, Vientiane, Lao PDR, www.hydropower-
dams.com/pdfs/asia20161.pdf

GeoAmericas 2016 3™ Panamerican Conference on
Geosynthetics, 11 - 14 April 2016, Miami Beach, USA,
www.geoamericas2016.0rg

International Symposium on Submerged Floating Tunnels
and Underwater Structures (SUFTUS-2016), 20-22 April
2016, Chongqing, China, www.cmct.cn/suftus

World Tunnel Congress 2016 “Uniting the Industry”, April
22-28, 2016, San Francisco, USA, http://www.wtc2016.us

International Symposium "Design of piles in Europe - How
did EC7 change daily practice?", 28-29 April 2016, Leuven,
Belgium, www.etc3.be/symposium2016

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

84th ICOLD Annual Meeting, 16-20 May 2016, Johannes-
burg, South Africa, www.icold2016.0rg

2" International Conference on Rock Dynamics and Applica-
tions (RocDyn-2), 18 - 20 May 2016, Suzhou, China
http://rocdyn.or

13" International Conference Underground Construction
Prague 2016 and 3™ Eastern European Tunnelling Confer-
ence (EETC 2016), 23 to 25 May 2016, Prague, Czech Re-
public, www.ucprague.com

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, www.geosafe2016.org/dct/page/1

14™ International Conference of the Geological Society of
Greece, 25-27 May, Thessaloniki, Greece, www.ege2016.gr

NGM 2016 - The Nordic Geotechnical Meeting, 25 - 28 May
2016, Reykjavik, Iceland, www.ngm2016.com

International Mini Symposium Chubu (IMS-Chubu) New
concepts and new developments in soil mechanics and ge-
otechnical engineering, 26 - 28 May 2016, Nagoya, Aichi,
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Japan,

www.jiban.or.jp/index.php?option=com content&view=artic
le&id=1737:2016052628&catid=16:2008-09-10-05-02-
09&Itemid

19SEAGC - 2AGSSEAC Young Geotechnical Engineers Con-
ference, 30" May 2016, Petaling Jaya, Selangor, Malaysia,
seagc2016@gmail.com

19'™" Southeast Asian Geotechnical Conference & 2" AGSSEA
Conference Deep Excavation and Ground Improvement, 31
May - 3 June 2016, Subang Jaya, Malaysia,
seagc2016@gmail.com

ISSMGE TC211 Conference Session within the framework of
the 19th Southeast Asian Geotechnical Conference
“"GROUND IMPROVEMENT works: Recent advances in R&D,
design and QC/QA”

ISL 2016 12 International Symposium on Landslides Expe-
rience, Theory, Practice, Napoli, June 12th-19th, 2016,
WWW.isl2016.it

4th GeoChina International Conference Sustainable Civil
Infrastructures: Innovative Technologies for Severe Weath-
ers and Climate Changes, July 25-27, 2016, Shandong,
China, http://geochina2016.geoconf.org

6™ International Conference on Recent Advances in Ge-
otechnical Earthquake Engineering and Soil Dynamics
August 1-6, 2016, Greater Noida (NCR), India,
www.6bicragee.com

EUROC 2016 - ISRM European Regional Symposium Rock
Mechanics & Rock Engineering: From Past to the Future, 29-
31 August 2016, Urgiip-Nevsehir, Cappadocia, Turkey
http://eurock2016.0org

3™ ICTG - 3™ International Conference on Transportation
Geotechnics 4 - 7 September 2016, Guimaraes, Portugal,
www.civil.uminho.pt/3rd-ICTG2016

IAS’5 5™ International Conference on Geotechnical and Ge-
ophysical Site Characterisation, 5-9 September 2016, Gold
Coast, Queensland, Australia http://www.isc5.com.au

SAHC 2016 - 10th international Conference on
Structural Analysis of Historical Constructions 13-15 Sep-
tember 2016, Leuven, Belgium, www.sahc2016.be

13 Baltic States Geotechnical Conference Historical Experi-
ences and Challenges of Geotechnical Problems in Baltic Sea
Region, 15 - 17 September 2016, Vilnius, Lithuania,
http://www.13bsgc.lt

EuroGeo 6 - European Regional Conference on Geo-
synthetics, 25 - 29 Sep 2016, Istanbul, Turkey,
www.eurogeob.org

3

2nd International Specialized Conference on
Soft Rocks
29-30 September 2016, Cartagena, Colombia

Contact Person: Mario Camilo Torres Suarez

Address: Calle 12C, No. 8-79 Of. 512

Telephone: +57 1 3340270

Fax: +57 1 3340270

E-mail: sociedadcolombianadegeotecnia@scg.org.co
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ARMS 9, 9th Asian Rock Mechanics Symposium, ISRM
Regional Symposium, 18-20 October 2016, Bali, Indonesia,
http://arms9.com

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

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

AfriRock 2017, 1st African Regional Rock Mechanics Sympo-
sium, 12 - 17 February 2017, Cape Town, South Africa,
Www.saimm.co.za/saimm-events/upcoming-events

3 D

BERGEN

World Tunnel Congress 2017
Surface problems - Underground solutions
9 to 16 June 2017, Bergen, Norway
www.wtc2017.no

“Surface problems - Underground solutions” is more than a
slogan; for ITA-AITES and its members it is a challenge and
commitment to contribute to sustainable development. The
challenges are numerous and the availability of space for
necessary infrastructure ends up being the key to good so-
lutions. The underground is at present only marginally uti-
lized. The potential for extended and improved utilization is
enormous.

O3 D

EUROCK 2017
13-15 June 2017, Ostrava, Czech Republic

Contact Person: Prof. Petr Konicek

Address

Studentska 1768

708 00 Ostrava-Poruba

Czech Republic

Telephone: + 420 596 979 224
Fax: + 420 596 919 452
E-mail: petr.konicek@ugn.cas.cz
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19" International Conference on Soil Mechanics and Ge-
otechnical Engineering, 17 - 22 September 2017, Seoul,
Korea, www.icsmge2017.org

o3 D

GeoAfrica 2017

3rd African Regional Conference on Geosynthetics
9 - 13 October 2017, Morocco

o3 D

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

(C-fR-0)

10th Asian Rock mechanics Symposium -
ARMS10
October 2018, Singapore

Prof. Yingxin Zhou

Address:

1 Liang Seah Street

#02-11 Liang Seah Place
SINGAPORE 189022
Telephone: (+65) 637 65363
Fax: (+65) 627 35754
E-mail: zyingxin@dsta.gov.sg

o3 D

AFTES International Congress
"The value is Underground"”
13-16 November 2017, Paris, France

o3 D
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WTC 2018
Dubai

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

O3 D

14th ISRM International Congress
2019, Foz de Iguagu, Brazil

Contact Person: Prof. Sergio A. B. da Fontoura
E-mail: fontoura@puc-rio.b
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Massive rock threatening to crash into base of
Arizona dam

Workers stabilizing a sandstone wall along the Glen Canyon
dam near Page, Ariz.

A massive piece of rock is at risk of crashing down from a
canyon wall to the base of an Arizona dam, prompting the
government to send in a crew of rappelers to keep the slab
in place.

The 500,000-pound slab — weighing more than many jum-
bo jets — began to break away from the canyon wall last
week in what the U.S. Bureau of Reclamation attributes to
erosion that is typical for that type of rock. The area below
the slab includes a passageway to a boat ramp, a machine
shop and water and power facilities for the dam.

The Bureau of Reclamation has cut off access to the boat
ramp, putting some rafting trips on hold until the rock can
be secured.

A three-person crew has been scaling the towering walls to
drill bolts that range from 6 feet to 8 feet into the sand-
stone. Six bolts were placed in the canyon wall a week ago
before a small chunk broke loose and crashed to the
ground, hitting a building and leaving a pile of rubble, said
Bureau of Reclamation spokesman Chris Watt.

"It's just plain luck that it didn't cause more damage be-
cause we don't know how big of chunks are going to fall,"
he said. "If more of it falls, that's a real concern."

The slab measures 30 feet at its widest point and is 50 feet
tall. Its thickness ranges from six inches to 4 feet, he said.

The plan is to attach bolts in the area above the crack to
make sure it's safe enough for crews to then work on the
slab that is in jeopardy of falling. Temperatures can top 110
degrees on the face of the wall, limiting the hours the crew
can work, Watt said. The work isn't expected to be com-
plete until the first week of October.

The slab is about 150 feet away from the edge of the dam,
which is not in danger of being hit by the rock. Watt also
said the location is at constant risk of falling rock, and engi-
neers have constructed protections at the site such as
stronger buildings and an area designed to catch falling
rock.

For now, a rafting company that takes tourists from the
base of the dam down the Colorado River to Lees Ferry has
cut down on the number of daily trips. Colorado River Dis-
covery general manager Korey Seyler said the company is
now launching at Lees Ferry, about 15 miles downstream,
and traveling up the river until it gets the OK to resume
normal operations.

"It certainly has had a major impact on us, as all of our
trips depart from the base of the dam," he said. "We've
ceased having the ability to access the area."

Rock falls aren't uncommon at Glen Canyon. The layer of
rock known as Navajo sandstone is common in the South-
west, particularly in Utah, and is prone to cracks due to
erosion.

This crack is the largest one in years, and workers at the
dam have been watching it closely, Watt said.

Frank Talbott, a former river guide who lives just outside
Page, said rocks have fallen into the river and taken out
part of a catwalk that goes to the lower part of the dam.

"They just happen, and it doesn't hurt anything, unless it's
right at a special place at the dam," he said.

(Felicia Fonseca / Associated Press,
http://www.msn.com/en-us/news/us/massive-rock-
threatening-to-crash-into-base-of-arizona-dam/ar-
AAdWQB1?ocid=se)

3

Qatar Rail TBMs entered into Guinness Records

Qatar Rail has been officially recognised by the Guin-
ness World Records for “The Largest Number of Tun-
nel Boring Machines Operating Simultaneously in a
Single Project”, marking a milestone for large-scale
transport projects in Qatar and across the region.

Since their launch, works for Qatar Rail's mega projects
have been progressing at full speed thanks to cutting edge
technologies from leading manufacturers and suppliers and
a strong focus on operational efficiency.

Deployed across the works for the Doha Metro stations,
Qatar Rail's 21 advanced tunnel boring machines (TBM)
have achieved many breakthrough milestones for the pro-
ject’s overall progress.

Qatar Rail’'s Managing Director, Eng. Abdulla Abdulaziz Al
Subaie said: “Since we embarked on this journey, we've
committed ourselves, our resources, our partners and our
technologies to delivering world-class projects with speed
and efficiency. This recognition by the Guinness World Rec-
ords is a hard-earned and well-deserved testament to the
collective power of our teams, our partners and our stake-
holders, who never lost sight of what is needed to deliver
our ambitious plans. This certificate is only a chapter in our
story. I am confident in that Qatar Rail will be seeing more
record-setting achievements in the future.”
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Eng. Saad Ahmed Al Muhannadi, Qatar Rail's CEO con-
curred: “With a Guinness book recognition under our belt,
we carry an even greater and larger responsibility towards
our community in successfully closing the tunnelling phase
for the Doha Metro project. Qatar Rail is keen on meeting
and outperforming on its ambitious objectives and world-
class benchmarks. We dedicate this achievement - that is a
clear indication of the scale and importance of the Doha
Metro project - to our team, as well as to the State of Qatar
and all our stakeholders who have shared our vision and
ambition”.

This record for Qatar Rail has broken the previous world
record which had set an initial benchmark of 19 simultane-
ously operational TBMs.

Qatar Rail's management team receiving the Guinness Book
certificate at the company's headquarters in Doha.

The certification process for Qatar Rail entailed a stringent
verification process undertaken by the Guinness World Rec-
ords Authority, which included a verification committee of
20 inspectors appointed for every operational TBM. Each
machine was filmed in action.

Qatar Rail also had to supply the Geographic Information
System (GIS) data to the inspectors which confirmed works
and status of all TBMs.

Validating the results has been undertaken by Professor
Arnold Dix, an independent record verifier and a highly ac-
complished tunneling expert and lawyer who heads a legal
chapter in the International Tunneling Association (ITA),
and whose credentials were accepted by the Guinness
committee.

Currently, Qatar Rail manages the operations of 21 TBMs
working underground as part of the Doha Metro project.
The high tech machines imported from Germany, are set to
accomplish the tunnelling phase in 2017, while the first
stage of the Doha Metro project will be delivered later in
2019.

(Kim Kemp / Construction Week Online.com, Sep 27, 2015,
http://www.constructionweekonline.com/article-35521-
gatar-rail-tbms-entered-into-guinness-records)

3 D

The Lake That Was Born From An Earthquake

In 1911 a local earthquake caused a large landslide which
blocked the Murghab River. The valley is relatively new on

the geological scale which means that it is deep and narrow
and has steep slopes. That is why this landslide was enough
to form the extremely high Usoi Dam (approximately 550
m) - the highest in the world, natural or artificial.

Despite the tempting turquoise waters, the story behind this
beautiful lake is worrying. The Sarez Lake in Tajikistan is in
the depths of the Pamir Mountains.

The length of the Usoi Dam is about 500 meters which is
almost equal to its height. However, the lakes formed by
landslides are not uncommon in the Pamir or anywhere else
in the world.

The lake is located 3,263 m above the sea level, and it puts
millions of people in Tajikistan, Afghanistan, and Uzbekistan
living below the Sarez Lake and along the banks of rivers
Mugrab, Panj and Amu Darya into jeopardy. The Usoi Dam
is solid enough to resist corrosion and create such a big
lake, but it is doubtful if it can withstand a major earth-
quake, which is not unusual in the area. Not only can an
earthquake destabilizes the Usoi Dam directly, but it can
cause a landslide which could result in a tsunami and lead
to the overflow of the dam.

(Written by Geoengineer.org, 14 September 2015)

The Sarez-Pamir Earthquake and Landslide of
18 February 1911

Nicholas Ambraseys* and Roger Bilham
INTRODUCTION

A hundred years ago 2.4 cubic km of rock fell from a Pamir
mountainside >700 m to the valley floor, releasing potential
energy equivalent to an Mw 7.8 * 0.1 earthquake. Its fall
created the world’s highest dam, impounding a 17-km3 lake
that remains to this day. Seismograms recorded in Europe
and Asia registered an earthquake at the approximate time
of the fall, and soon after the details of the landslide had
been evaluated a controversy arose concerning whether
these seismograms had recorded an earthquake that had
triggered the landslide, or whether the seismograms had
merely registered waves generated by the potential energy
release of the landslide’s impact. Boris Galitzin (1915) rea-
soned that the radiated energy almost exactly equaled the
potential energy released by the fall, and hence represented
the unique case of the hypocenter and the epicenter being
identical. Otto Klotz (1916) translated Galitzin’s article with
a preface underlining its importance, and Harold Jeffreys, in
a 1923 article, despite revealing flaws in Galitzin's calcula-
tions, confirmed both the approximate coincidence in loca-
tion of the two events and the equality of energy release
computed by Galitzin. However, that same year Richard
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Oldham dismissed the implications of Jeffreys’s calculations,
noting that the maximum epicentral damage was offset
from the landslide and that the area of felt shaking was
typical of a deep earthquake. Though Oldham’s arguments
were eventually to win, it would take another decade before
it was realized that it was the long duration of energy re-
lease in the landslide that accounted for its apparent ab-
sence in distant seismograms. The details of the causal
earthquake, and the curious equality in landslide and earth-
quake energy, have never been fully resolved. We attempt
to do so in this article. We quantify what is known of the
earthquake and trace the history of exploration and analysis
of the landslide, whose effects remain a threat to Pamir
populations to this day.
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Figure 1. Significant landslides since 1900. Open circles
indicate submarine slides, and triangles are volcanic flank
collapse events. Cumulative volumes from multiple earth-
quake-induced slides are indicated by crosses (after Keefer
1984).

The landslide blocked the Murghab River at Usoy, impound-
ing the 60-km-long, 550-m-deep Lake Sarez, named after
the town it flooded a year after the collapse. The level of
Lake Sarez currently hovers approximately 40 m below the
summit of the Usoy landslide, in approximate equilibrium
between river discharge and leakage through the porous
upper part of the debris pile. The level of the lake fluctuates
seasonally, but a decrease in permeability has resulted in a
mean rate of rise of 18.5 cm/yr in the past five decades.
The future stability of the dam is a concern (Alford and
Schuster 2000a, 2000b) but is not discussed here. We first
place the volume of the landslide in context. The volume of
the Usoy slide is the largest single landslide in the world to
have occurred in the past century (Figure 1). It was accom-
panied by numerous smaller landslides with an unknown
total volume. These subsidiary landslides occurred largely
within an area we identify as Intensity VI (MSK) in Figure 2,
with the most prominent slides occurring within the zone of
Intensity VII. The area affected by triggered landslides in

mountainous regions is approximately proportional to
earthquake magnitude (Keefer 1984). For example, the
1950 Assam earthquake (Mw = 8.5) resulted in a 47-km3
surge of sediments downstream in the following several
decades (Kingdon-Ward 1953; Goodbred et al. 2002). The
2008 Wenchuan earthquake (Mw = 7.9) launched =150,000
slides, which dammed >100 rivers with a cumulative land-
slide volume of 5-15 km3 (Wang 2008; Huang and Li 2009;
Parker et al. 2011). In the years following the 1911 Pamir
earthquake, landslides were mapped between Pasor and
Irkht and along the length of Lake Sarez, consistent with
the =50-km radius for landslide activation anticipated from
an Mw = 7.5 earthquake (Keefer and Wilson 1989). Access
routes were inadequate to provide a thorough survey of the
zone affected by minor landslides.
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Figure 2. Pamir and surroundings with locations discussed
in text. Isoseismal contours (MSK) dashed.

We relate the history of the several official and private ex-
peditions to the central Pamir that were responsible for in-
vestigating the evidence for the epicentral damage. Then
we attempt to locate and assign a magnitude to the earth-
quake from these data and to place the earthquake in the
context of what we now know of the tectonics of the north-
ern Pamir range.
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Figure 3. Photo montage of contemporary photographs of the Usoy landslide and its approaches and maps by Shpilko (1914,
1915), Stein (1928), and Chuenko (1936). (A) The natural dam of Usoy thrown across the Bartang River. In the background is
the scarp left after the collapse of the south face of the mountain. Clouds of dust raised by rock falls were seen on higher slopes
in August 1915. The crest of the dam is on the left in the foreground, with the western end of Lake Sarez on the right (Stein
1933, Plate 373). (B) One of the rockslides followed by ice flow (Preobrazhenski 1915). (C) Kirghiz camp near the head of
Bashgumbaz Valley in 1913 (Stein 1933, Plate 379). (D) Center: Crossing debris thrown down by the earthquake near Palaz in
the Tanimz Valley in 1915 (Stein 1933, Plate 369). (E) The gorge of Bartang River blocked above Raut by the earthquake. A
newly formed tarn can be seen in the foreground; the former riverbed was buried under rock debris in 1915 (Stein 1933, Plate
371). (F) Shpilko’s expedition surveying in a homemade boat in Lake Sarez in 1913 (CECD 2007). (G) Shpilko’s surveying boat in
Lake Sarez in 1913 (CECD 2007; Stein 1933 Plate 371).

(Seismological Research Letters Volume 83, Number 2
March/April 2012, pp. 294-314)
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ENAIAG®EPONTA -
2EI2MOI

O1 nio 1oXupoi HeTa§U AnpiAiou — OkTWRpiou
O1 osioHOoi aiveTal va ennpeadovral ano TIG -
NOXEG TOU £TOUG

MNa kanolov AOYO MoOU Ol ENIOTAHOVEG dev €Xouv akdun ava-
KaAUWel, ol nio 1oXupoi Kal PE PeyaAUTeEpo eoTiakd Badog
ocIopoi (aiveTal va ennpeadovTal anod Tnv €noxr Tou £Toug,
kabwc yivovtal ouvndwg peTa&l Anpiliou-OkTwRpiou.

Ta supipara

EpeuvnTég oTic HMA, PE €NIKEPAANG TOV ZOVYKYOUEV Zav
Tou IvomiTouTou Texvoloyiag Tng KaAipopvia (Caltech) kai
Tov NMitep Zipep Tou IvoTiToUTOU QKeavoypagiag Scripps
HEAETNOAV OAOUG TOUG CEIOPOUG NOU ouveRnaav otn I'n WeTa
T0 1900.

Ano TOUuG OUVOAIKG 60 peyaloug (avw Twv 7 BaBuwv) Kai
BaBiolg oeiopoug (o BABOG KATW Twv 500 XIAIOMETPWV), Ol
nepioaoTepol (42) ocuvéBnoav TNV nepiodo AnpiAiou-OKTw-
Bpiou. Avaloyo €noxIkO MpOTUNo Jev (AiveTAl va UNApXEl
OTOUG MIKPOTEPOUG Kal nio pnxoug oeigpolg. Npo@avng €&n-
ynon dgv undpyel. «Ano QUOIKN OKOMIA, N €noxIKOTNTa Jgv
£XEI vONua» dNAwoe o Zav.

Mia miBavr aitia sivar o1 dUVAUEIC Nou BEXETAl 0 NAAVATNG
ano Tn BapuTtnTta Tou ‘HAIou 1 AOYW TNG NEPICTPOPNG YUPW
ano Tov afovd Tou Kai ol ornoie¢ pnopei va augopsinwvovTal
avaloya e TNV €noxn Tou £Touc. 'OPWG AUTEG Ol DUVAMEIC
gival JIKPEC o€ OXEON ME TN BAPUTIKA €nidpacn TNG SeAAVNC
navw otn rn.

Ano Tnv aAAn, os Badn 500 £wg 700 XIAIOPETPWV Ol BEpUO-
Kpaoieg kal ol niEosIg sival TOoo PeEYAAEC, Mou Ta NETp®UATA
0a €npene va sival TO00 Yaiakd, wote dev Ba ATav kav ni-
B8avd va ugioTavTtal Eapvika pAypaTta kal va npokalolvTal
OEIoOI.

MaAida 18€a

H enoxikr TAon OToug OclopoUC €ixe MpoTabei yia npwTn
@opa otn dskacTia Tou ‘30. TIG eNOPEVEC dEKAETIEG OPWG, VE-
a oTolxeia kal oTaTioTika dedopéva nou AABav oto pwg, Pa-
VNKE va avaipoUv Tov IoXUpIohO auTd. H veéa peEAETN ena-
vagepel To ZATNMA TNG ENoXIKOTNTAG, aAAG dev €XOUV MEIOTEI
OAoI ENIOTAMOVEG MEPi auToU.

JUppwva Pe Tn véa avaAuon, n enoxikOTNTa €ival noAu nio
0paTh Ot PEPIKEC MEPIOXEG ano O,TI o AAAeg. 'ETol, n.X. oTn
oeiopoyevn Ianwvia oxedov OAol ol Ioxupoi kal Babioi oel-
opoi oupBaivouv peTa&l Anpidiou kal OkTwRpiou. H PEAETN
dnuooigveTal otnv  eniBewpnon «Geophysical Research
Letters».

(Newsroom AOA, pe nAnpo@opisc anod AME-MME /25 Zen.
2015, http://news.in.gr/science-
technology/article/?aid=1500028243)

Possible seasonality in large deep-focus earth-
quakes

Zhongwen Zhan and Peter M. Shearer
Abstract

Large deep-focus earthquakes (magnitude > 7.0, depth>
500km) have exhibited strong seasonality in their occur-
rence times since the beginning of global earthquake cata-
logs. Of 60 such events from 1900 to the present, 42 have
occurred in the middle half of each year. The seasonality
appears strongest in the northwest Pacific subduction zones
and weakest in the Tonga region. Taken at face value, the
surplus of northern hemisphere summer events is statisti-
cally significant, but due to the ex post facto hypothesis
testing, the absence of seasonality in smaller deep earth-
quakes, and the lack of a known physical triggering mecha-
nism, we cannot rule out that the observed seasonality is
just random chance. However, we can make a testable pre-
diction of seasonality in future large deep-focus earth-
quakes, which, given likely earthquake occurrence rates,
should be verified or falsified within a few decades. If con-
firmed, deep earthquake seasonality would challenge our
current understanding of deep earthquakes.

(Geophysical Research Letters / AGU Publications, 16 Sep-
tember 2015,
http://onlinelibrary.wiley.com/doi/10.1002/2015GL065088/
full)

o3 O

O1 oTRAEG TOUu Havdua
Maykoopia a§ovikn Togoypagia deixvel Tn 'n va
KoxAadel

'Evag TpiodiaoTaTog XApTng Tou ynivou pavdla, o omnoiog
dNMIoUpYNBNKE HE MPOCOUOIWCEIGC KAl AvAAUON OEICHIKWOV
dedopévwy, sniBeBaiwvel TNV Kpatoloa Bswpia yia TIG oTh-
Aeg kauToU Bpaxou nou avaBAulouv ano Badog 2.900 xiAio-
METPWV Kal ouxva yevvoUv NeaicTela oTnV ENIPAveid.

To UNoAoYIGTIKO HOVTENO Beixvel OekAdEC OTAAEC KQUTWV
NETPWHATWV va avaBAufouv ano tn Bacn Tou pavdua (Mn-
yn: University of California - Berkeley)

To e0wTePIKO TNG NG poialel Pe KPEPPUDI: 0 €EWTEPIKOG
(A0IOG, O OMoiog MEPIEXEI TOUG WKEAVOUG Kal TIG NREgipoug,
kaAUnTel évav naxyu pavdla anod Bepud aAAa aTépeo Bpaxo.
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KaTtw anod Tov pavdua BpiokeTal 0 eEWTEPOG NUPRVAG, anoTe-
AoUpevog and AMWHEVO 0idnpo Kal VIKEAIO, KAT®W ano Tov
onoio kpUBsTal 0 €0WTEPOG pavdlag, pia yiyavria ogaipa
ano6 cupnayn oidnpo.

H BgpuoTnTa TOU nuprnva avaykalel Ta NETp®UATA ToU pav-
dUa va aveBaivouv PEXPI ToV PAoIO O6mou wuxovTal Kal ap-
xiCouv va EavanépTouv npog To KEVTPO -To idio cupBaivel
yla napdadsiyya Pe To VEPO nou Beppaiveral otn Bdon piag
KaToapoAdg.

To 1971, o apepikavog YEwPUalkdg TlEioov MOpykav npoTel-
VE TN Bewpia OTI 0l TEKTOVIKEG NAAKEG TOU PAoIOU €MIMAEOUV
navw ano oTaTikéG, avodIKEC OTAAEG KauToU Bpdaxou, ol o-
noieg avaBAulouv and To Oplo avapeoa oTov pavdua Kai Tov
®Ao10. € avTiBeon HE TIC TEKTOVIKEC NMAAKEG nMou diap-K®G
METakIvoUVTal, AUTEG Ol OTAAEG, YVWOTEG KAl wG Aopia, na-
papévouv oTn B£0n TOUG Yia eKaToupUpIa Xpovid.

S€ OPICUEVEG NEPINTWOEIG, Ta Aogia diangpvolV TOV UMNEPKEI-
Hevo @Aold nou kiveiTal kal dnpioupyoUv €Tol AAUCideG n-
(PAICTEIOK®V VNCIOV ONwG To apxinéAayog Tng XaBang.

MExpl OnUEPa, ENICNKAIVOUV Ol CUVTAKTEG TNG VEAG WEAETNG,
ol evOei&eIg yia TNV UnNapén auTwv TV OTNA®V napgéusvav
avenapkeic.

H véa €peuva, n onoia dnuoaieleTal oto neplodiko Nature
(http://www.nature.com/nature/journal/v525/n7567/full/na
ture14876.html), deixvel Twpa va eniBeBaiwvel Tn Bswpia.
O1 epeuvnTeg Tou Mavenigrnpiou TnG KaAipopvia oto Mngp-
KAEl avéAuoav TNV Nopeia TWV CEICPIK®OV KUPATWV ano 273
1I0xUpoUG oeiopoUG TNV TEAEUTAIA €IkogaeTia. H TaxuTnTa Kai
n nopsia TWV KUPATWV auTOV ennpealstal anod PeTABOAEG
TNG NukvOTNTAG, ENITPENOVTAG OTOUG EPEUVNTEG VA UMNOAOYi-
gouv Tn doun oAdkAnpou Tou pavdla.

To unoAoyIoTIKO HOVTEAO MOU MPOoEKUYe Ocixvel OekAdEG
Aogia kauTou Bpdxou va koxAalouv Katw and Tov @AoIo.
«Mexpl oApepa Kaveic dev €ixe del AUTA TaA KIOVOEIdN AVTIKEI-
Meva nou ouvexiovTal and Tn Bdacon Tou pavdua HEXPI TO
avewTEPO TUAMA Tou» unepngaveleTdal 0 SKoT PPevTE, Npw-
TOG ouyypageag TnG dnHoacisuonc.

To evTunwolako €ival nwg 6Aa Ta Aogia deixvouv va nnya-
Couv and dUo BepuEC neploxec oTn Baon Tou pavdla, diape-
Tpou 5.000 xIAIopETpwv N kaBeyia, ol onoieg BpiokovTal og
avTIDIGUETPIKEC BEOEIC KATW anod TNV A@pPIKN Kal Tov Eipnvi-
KO.

e Babog 1.000 xIAIOPETPWV and Tnv e€nipaveia, Ta Aogia
£€xouv di1apeTpo 600 £wg 1.000 XxIAiopeTpa. MNavw and auto
To BdaBog apxilouv va anAwvovTtal gav Ta dEATA Twv MNoTa-
HQV. Z€ auTEG TNG NEPIOXEG TOU GAoIoU undapyxouv cuxvd n-
QaioTela, €0TwW KI av dgv BpiokovTal akpIBwG navw and To
Ao@io.

Ta Aogia gival Touhdxiotov 400 BaBuolg KeAaoiou nio Bepud
ano Tov undAoino pavdua kair neavoTrata £Xouv eAaQpg
JIaQOPETIKA XNMIKA ouoTacn, KATI NMou anoTUNWVETAl Kal
oTn oUoTaon TV NPaloTeiwv Navw and Ta Aogia.

Ta Ao@ia ekTigdral 0TI Nnapapévouv evepya Kal OTAciha yia
NoAAG ekaTopupUpia xpovia. To evTunwolakd OuwG €ival oTi
ol dUOo YIyavTieg BepuEG neploxeg and omou avaBAulouv Ta
Aooia ekTipdTal 6T napapévouv ortn B€on Toug, KATw anod
TNV A@pIKn Kal Tov Eipnviko, €dw kal 250 skaToppupia Xpo-
vida.

(BayyeAng MpaTikdkng / Newsroom AOA, 07 Zen.
2015, http://news.in.gr/science-
technology/article/?aid=1500023724)
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Broad plumes rooted at the base of the Earth's
mantle beneath major hotspots

Scott W. French & Barbara Romanowicz

Nature, 525, 95-99 (03 September 2015), doi:10.1038/
naturel4876

Plumes of hot upwelling rock rooted in the deep mantle
have been proposed as a possible origin of hotspot volca-
noes, but this idea is the subject of vigorous debate. On the
basis of geodynamic computations, plumes of purely ther-
mal origin should comprise thin tails, only several hundred
kilometres wide2, and be difficult to detect using standard
seismic tomography techniques. Here we describe the use
of a whole-mantle seismic imaging technique—combining
accurate wavefield computations with information contained
in whole seismic waveforms—that reveals the presence of
broad (not thin), quasi-vertical conduits beneath many
prominent hotspots. These conduits extend from the core-
mantle boundary to about 1,000 kilometres below Earth’s
surface, where some are deflected horizontally, as though
entrained into more vigorous upper-mantle circulation. At
the base of the mantle, these conduits are rooted in patches
of greatly reduced shear velocity that, in the case of Hawaii,
Iceland and Samoa, correspond to the locations of known
large ultralow-velocity zones. This correspondence clearly
establishes a continuous connection between such zones
and mantle plumes. We also show that the imaged conduits
are robustly broader than classical thermal plume tails,
suggesting that they are long-lived, and may have a ther-
mochemical origin. Their vertical orientation suggests very
sluggish background circulation below depths of 1,000 kilo-
metres. Our results should provide constraints on studies of
viscosity layering of Earth’s mantle and guide further re-
search into thermochemical convection.

3

Zidepo oTo Ba6og
'OTav n kapdia TnG 'ng apxi1o0e va nay®vel

O €0wTeEPOG nuprvag TG NG, pia pnaika and pacie oidepo
Aiyo peyaAuTepn ano Tov MAoUTwva, npeEnel va oxnuariorn-
KE VwpiTeEpa and O,TI €ixe ekTIUNOei wG ONUEPa, €KTIUA VEa
ueAETN oTo Nature. Kal n ekTignon €xel onuaacia yia 1o PEA-
Aov TngG Jwng ortn In.

H 'n anoTeAeital ano T€oogpa oTpwpaTa: PAolog, pavduag,
eEwTepOg Kal eowTepog nupnvag (Mnyn: University of
Michigan)
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To €EwTepikO OTpwHA TNG NG €ival o AenTOG PAOIOG, KATW
ano Tov onoio Undapxouv Ta Bepud neTpwpata Tou pavdua.
Mo katw, oc BaBog nepinou 3.000 XIAIOPETPWY, BpiokeTal
€vag eEmTePoG Pavduag and peuaTo aidnpo Kal VIKEAIO. ZTo
KEVTPO TOU BPIOKETAlI O E0MWTEPOG, OTEPEOC NUPRVAG. WE dia-
METPO yUpw oTa 1.200 xIAIOPETPa, 0 onoiog oTadiakd peya-
ADVEI Kal HEYAADVEL.

O €0WTEPOG NUPRAVAC OXNKATIOTNKE ano Tnv nn&n, i orepeo-
noinan, Tou peucToU OIdRPoU Kabwg N veoyevvntn I'n €xave
BepUOTNTA aANoO To €0WTEPIKO TNG. O oTePedS Gidnpog PBubi-
OTNKE OTO KEVTPO, KABWCG £Xel MeyaAUTEPN NUKvVOTNTA ano
Tov AIwpEVO aidnpo.

O1 eKTIUAOEIG YIA TO NOTE AUTO OUVERN noikiAAouv, anod Ta
500 skaToppUpla PEXP! Ta 2 dioekaToppUpIa Xpovia npiv.

>Tn véa HEAETN
(http://www.nature.com/nature/journal/v526/n7572/full/na
ture15523.html), yewAoyor Tou MavenioTnuiou Tou AiBep-
nouA otn Bpetavia e€eralouv apxaia nupiyevr NeETpwuaAra,
dnAadn Bpdxouc mou oxnuaTtioTnkav anoé Tn oTepsonoinon
paypatog. MoAAd neTpwpATa MNEPIEXOUV owuaridia payvn-
TIKQOV UAIKOV ONw¢ o aidnpog, kal diatnpouyv £T01 Wi JVAMN
TNG €vTAoNG Kal TnG KaTeubuvong Tou payvnTikoU nediou TnG
NG TNV €noxn Nou axnuarioTnkav.

O1 peTpnoeig £€dsi€av OTI n €vraon Tou payvnTikoU nediou
au&nbnke anoTtoua npiv anod nepinou 1 pe 1,5 dioekaToppU-
pia xpovia. H au&non autn eival nIBavo va ouveéneoe Xpo-
VIKA HE TNV €vapén Tou oxXnuUATiopoU ToU E0WTEPOU NUpPRva,
AEVE Ol EpEUVNTEG.

To payvnmikd nedio dnuioupysiTal anod pelpaTta Alwpévou,
NAEKTPIKA ay®yihou o1dfpou oTov eEwTEPO nupnva. Ta peu-
JaTa, Ye Tn ogipd Toug, dnuioupyolvTal Aoyw Tng BepudTtn-
Tag nou dlappEel anod Tov €0MTEPO NUPHva Kal avadelel Tov
MwEVO aidNpo oTov €EWTEPO Nupnva.

H oTepsonoinon Tou 0I18fpoU OTO KEVTPO TNG NG, EKTING N
MEAETN, 10XUpONOINCE AUTA Ta peUuaTta, agou n BUBIoN Tou
oTepeoU 013 PoU avaykaoe Tov peuaTo aidnpo, pali e alAa,
eAappUTepa oToixeia, va peTakivnBouv and To KEVTPO OFE
HIKpOTEPA BAON.

H xpovoAodynon Tou sowTepou pavdla €xEl onuacia yia To
HayvnTiko nedio, eNionuaivouv ol EpeuvnTEG: O6Tav n diadika-
oia oAokAnpwBei kal o nuprvag orepeonoindei eVvTeA®S, TO
HayvnTiko nedio 6a EagavioTei, kal Ba nawyel €Tol va npo-
oratevsl TN ' and Ta opTIoPEVa owpaTidia TG NAIGKAG Kal
KOOMIKAG akTivoBoAiac.

O €0WTEPOG NUPNVAG NAPAMEVEI PEUOTOG €NeIdn diaTnpei €va
MEPOC TNG BepupdTnNTAg TNG veoyévvnTng 'ng, n omoia ATav
KanoTe pia didnupn pndAa anod paypa. O nupnvag Opwg ou-
vexilel va napayel BgppdTnTa AOyw TNG d1a0Nacnc pual-KwV
pPadIEVEPYWV OTOIXEIWV ONWG TO OUPAVIO.

«To BewpnTIKO HOVTEANO Mou Taipialel NeploodTEPO WE Ta Oe-
dopéva pag unodeikviel OTI 0 E0WTEPOC pavdlag xavel Bep-
MOTNTa nio apyd and oO,TI onoladAnoTe OTIYMN Ta TeEAeuTaia
4,5 dioekaTopplpia Xpovia» ava@epel o AvTi Mniykiv, npw-
TOG ouyypageag TnG dnUoacisuonc.

«AuTn n pon evépyelag Ba npénel va kpatnosl {wvTavo To
payvnTiko nedio yia €éva d1oekaToupUpIo Xpovia i Kal nepio-
OOTEPO».

To 11 6a cupBei otn 'n OTav xaocel To NPOCTATEUTIKO Medio
NG €ival eppaveg otov onuepivo Apn. O yeTovikdg nAavi-
TNG €ival TPEIC POPEG MIKPOTEPOC anod Tn 'n kal kpUWOE Mo
ypnyopa, ondTe €xace Tov PEUOTO MuUprva Tou Kal paldi pe
auToVv Kal To payvnTiko nedio. SAPeEpa, n eNIPAveId Tou gival
Hia €pnpog nou BoppapdileTal andé Bavdacipa enineda akTivo-
BoAiag.
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(Bayy&Ang MpaTikakng / Newsroom AOA, 08 OkT. 2015,
http://news.in.gr/science-
technology/article/?aid=1500031289)

Palaeomagnetic field intensity variations sug-
gest Mesoproterozoic inner-core nucleation

A. J. Biggin, E. J. Piispa, L. J. Pesonen, R. Holme, G. A.
Paterson, T. Veikkolainen, L. Tauxe

Nature, 526, 245-248 (08 October 2015) doi:10.1038/
naturel5523

The Earth’s inner core grows by the freezing of liquid iron at
its surface. The point in history at which this process initiat-
ed marks a step-change in the thermal evolution of the
planet. Recent computational and experimental stud-
ies have presented radically differing estimates of the ther-
mal conductivity of the Earth’s core, resulting in estimates
of the timing of inner-core nucleation ranging from less
than half a billion to nearly two billion years ago. Recent
inner-core nucleation (high thermal conductivity) requires
high outer-core temperatures in the early Earth that com-
plicate models of thermal evolution. The nucleation of the
core leads to a different convective regime and potentially
different magnetic field structures that produce an observa-
ble signal in the palaeomagnetic record and allow the date
of inner-core nucleation to be estimated directly. Previous
studies searching for this signature have been hampered by
the paucity of palaeomagnetic intensity measurements, by
the lack of an effective means of assessing their reliability,
and by shorter-timescale geomagnetic variations. Here we
examine results from an expanded Precambrian database of
palaeomagnetic intensity measurements selected using a
new set of reliability criteria. Our analysis provides intensi-
ty-based support for the dominant dipolarity of the time-
averaged Precambrian field, a crucial requirement for
palaeomagnetic reconstructions of continents. We also pre-
sent firm evidence for the existence of very long-term var-
iations in geomagnetic strength. The most prominent and
robust transition in the record is an increase in both aver-
age field strength and variability that is observed to occur
between a billion and 1.5 billion years ago. This observation
is most readily explained by the nucleation of the inner core
occurring during this interval; the timing would tend to fa-
vour a modest value of core thermal conductivity and sup-
ports a simple thermal evolution model for the Earth.
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ENAIAG®EPONTA -
NMEPIBAAAON

EIKOVEG TNG KATACTPOPNG
Nekpa @daAacoa: Ti culdBaivel oTn yn oTav To
VvEPO e&apavidsTal

Nekpa ©aiaooa: Kabwg n oTadun neépTel, To £€3aPog uno-
XWPEI.

H Nekpd ©alacoa nebaivel AOyw Twv avBpwnivwv napeupa-
OEWV, PE TN OTABWUN Tou vepoU va UMNOXWPEI KATA NEPICOOTE-
po and éva PETPO To XPOvo. Mia and TIC CUVENEIEG €ival ol
ekaTovTadeg kaTaBodBpeg nou ep@avilovral KAaTa PRKOG TwV
EEPWV AKTWV -KAMOIEG O HEYEBOG ynnedou, AAAEG APKETA
BaBi£g yia va katanioUv oAOKANpa oniTia.

H Nekpa ©ailacoa, oTnv NPayuaTikoTnTa pia Aigvn KOpeouE-
vn e aAaTi, Bpéxel Tnv Iopdavia, To IopanA kai Tn AuUTIKNA
'Ox0n. 'Exel XaunAOTEPO UWOHETPO anod kabe AAAn nepioxn
Tou MAavnTn, M€ TNV eNIPAVEIa TNG va BpiokeTal onuepa 429
METPA KATW ano Tnv enipaveia Tng 6aiacoac.

To vepd, nou eiopéel aTn Aekavn and Tov notapd Iopdavn
oTa Bopela kal anod HEPIKA pudKIad OTA aAvaToAika, Oev €xel
kapia 0dd dlaQuyng. Q¢ anoTEAEoNa, N CUYKEVTPWON aAa-
TIoU €ival oxedov O&ka POpEG WeyaAuTepn anod O,TI oTo 6a-
Aacoivo vepo -ol Apafeg, paAiota, Tnv ovopalouv Mnap
AouT, nou onuaivel «@ailacoa Tou AoT».

Tig TeAeuTaieg dekasTieg N Nekpd OAANacaa €xel oUPPIKVWOEI
dpapaTikd, kabwg ol yUpw XWPEG avtAouv vepd and Tov
Topddvn noTauod kal Ta PIKPOTEPA NOTAWIA NMOU TNV TPOPodo-
ToUV.

O1 kaTaBoBpeg NTAv KANOTE ONAVIO QAIVOHEVO, MAEOV OPWG
eu@avifovral Kata ekatovradeg KABe Xpovo, Kal €xouv ndn
KaTaniei NUA®VEG Tou SIKTUOU NAEKTPOSOTNONG, TPOXOONITA
Kal JIkpd KThpia.

e TouAdxioTov pia nepinTwon, avagépsl To Reuters, Toupi-
OTEC TpauuaTioTnKav MNEQTOVTAg OTIG TPUNeG. Mpiv ano €€
MNVeG, o dpduog aoTov d&ova Boppd-voTou nou JiEpYETal anod
710 IopanA kail Tn AuTIKr 'OXOn XPEIGOTNKE va KAEiosl AOyw
€vOG AAKKOU Mou ePgavioTnKe oTNV AoPAATo.

To @aivopevo OQEiAeTal OTNV UNOXWPNON TOU AAWUpPOU Ve-
poU. AuTO divel TNV gukalpia o YAUKO vePO ToU UdPOPOPOU
opiCovta va &enAUvel To aAdTI anod To £5aQog, dNHIOUPYWV-
Tag €701 KOIANOTNTEG NMoU TEAIKA KATApPEOUV Kal oxnuaTiouv
KaTapobpeq.

AUcon dev @aiveTal va unapxel otov opifovra. To 2013, To
IopanA, n Iopdavia kai n MaAaioTiviakn Apxn anodéxTnkav
oxedio Tng Maykoopiag Tpanedag yia avalwoyovnon Tng Ne-
KpAag ©alaocoag pe aApupod VEPO NOU NEPICOEUEl anod €yka-
TaoTacelg apaAdTwong otnv Epubpd ©dAacaoa.
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Mapapével acageg av 1o npdypauua Ba ulonoindei, kai ol
nepIBAANOVTIKEG OpYavWOEIG To XapakTnpilouv oTayova
OTOV WKEAVO.

(BayyeAng MpaTikdkng / Newsroom AOA, 08 Zen. 2015,
http://news.in.gr/science-
technology/article/?aid=1500024031&ref=newsletter)

O3 D

Atlantropa: the colossal 1920s plan to dam the
Mediterranean and create a supercontinent

Egyptian billionaire Naguib Sawiris recently announced
plans to buy a Greek island to give refugees from the Middle
East and Africa a country of their own. Though Sawiris re-
ferred to his proposal as a “crazy idea” on Twitter, it pales
in comparison to an earlier scheme for the Mediterranean
from the first half of the 20th century, which was seriously
considered by heads of state and, at one point, even the
United Nations. It was called Atlantropa, and would have
involved the partial draining of the Mediterranean Sea and
the creation of a Eurafrican supercontinent.

Atlantropa was the brainchild of the
German architect Herman Soérgel, who
tirelessly promoted his project from
1928 until his death in 1952. His ex-
perience of World War I, the economic
and political turmoil of the 1920s and
the rise of Nazism in Germany con-
vinced Soérgel that a new world war
could only be avoided if a radical solu-
tion was found to European problems
of unemployment, overpopulation
and, with Saudi oil still a decade

away, an impending energy crisis. With little faith in politics,
Sorgel turned to technology.

Dams across the Strait of Gibraltar, the Dardanelles, and
eventually between Sicily and Tunisia, each containing gi-
gantic hydroelectric power plants, would form the basis
for the new supercontinent. In its final state the Mediterra-
nean would be converted into two basins, with the western
part lowered by 100 meters and the eastern part by 200
meters and a total of 660,200 km? of new land reclaimed
from the sea — an area larger than France.

Later plans for Atlantropa also included two dams across
the Congo River and the creation of a Chad and Congo Sea,
which Sérgel hoped would have a moderating influence on
the African climate making it more pleasant for European
settlers. In line with the colonial and racist attitudes of the
times, Sorgel envisaged Africa with its resources and its
land to be entirely at the disposal of Europe, a continent
with plenty of space to accommodate Europe’s huddled
masses.

While Sérgel’s proposal may sound absurd to our ears, it
was taken seriously by architects, engineers, politicians and
journalists at the time. The extensive Atlantropa archive in
the Deutsche Museum in Munich (http://www.deutsches-
museum.de/en/research/projects/focal-point-i/cluster-1/)
abounds with architectural drawings for new cities, the
dams and bridges of the future continent as well as letters
of support and hundreds of articles about the project, which
appeared in the German and international popular press as
well as in specialised engineering and geographical maga-
zines.

What made Atlantropa so attractive was its vision of world
peace achieved not through politics and diplomacy, but with
a simple technological solution. Atlantropa would be held
together by a vast energy net, which would extend from the
gigantic hydroelectric plant in the Gibraltar dam and provide
the entirety of Europe and Africa with electricity. The power
plant would be overseen by an independent body who
would have the power to switch off the energy supply to
any individual country that posed a threat to peace. Moreo-
ver Sorgel calculated that the construction of the supercon-
tinent would require each country to invest so much money
and people power that none would have sufficient resources
to finance a war.

Putting his faith in the people of Europe and their desire for
peace, Sorgel dedicated a large part of his work to the pro-
motion and dissemination of the project through the popu-
lar press, radio programmes, films, talks, exhibitions and
even poetry and an Atlantropa symphony. He hoped popu-
lar support would help him get the backing of politicians.

Unsurprisingly, in the eyes of his contemporaries the re-
quired collaboration between nation states always appeared
even more utopian than the vast technological dimensions
of Atlantropa. As the New York-based magazine UN
World observed in 1948:

Harnessing Gibraltar for mankind’s good does sound like a
dream, but in this 20th century no dream — not even that of
cooperation among nations — is quite impossible.

By 2012, when the European Union was awarded the Nobel
Peace Prize in acknowledgement of its contribution to last-
ing peace in Europe, the hope expressed by the UN World
appeared to finally have come true. However, in 2015, co-
operation among nations sadly looks like a distant dream
once again. Where once Herman Sorgel had used the image
of a Europe bursting at the seams that is saved by a peace-
ful merger with the African continent, we are now confront-
ed with the mirror image as people from across Africa and
the Middle East seek refuge in Europe.
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|} Atiantropa Project
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Venice - connected to the Mediterranean
via canal

Planned by Herman Sirgel

Gibraltar - Main dam and power station

Sl'c.i.;y:- second dam to lower the sea
level of the eastern Mediterranean
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Now would be the time to prove that the Peace Prize was
indeed deserved. Now would be the time to show solidarity
and unity. Instead, the EU appears on the brink of being
torn apart over its inability to find a communal solution to
accommodate a group of refugees, whose number ultimate-
ly comes to no more than a meagre 0.11% of the overall
population of the Union. Sadly European unity, and with it a
solution for the refugee crisis, once again appears more
utopian than Sorgel’s plans for draining the sea.

Clips from 1951 Atlantropa film
(https://www.youtube.com/watch?t=44&v=Ahw7wOIGpR4)

(Ricarda Vidal - Lecturer in Visual Culture and Cultural His-
tory, King's College London / The Conversation, September
17, 2015, https://theconversation.com/atlantropa-the-
colossal-1920s-plan-to-dam-the-mediterranean-and-create-
a-supercontinent-47370)
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ENAIAG®EPONTA -
AOINA

H BiIBAI0ORKN ThG AAeEavdpeiag

Mia ekmAnKTIKr napouciaon TNG BIBAIOBAKNG TnG AAe€av-
dpeiag kar Tng YnaTtiag and Tov avunépPBAnto Carl Sagan.
https://www.youtube.com/embed/jr9IAS6cxt4?rel=0
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HAEKTPONIKA
NMEPIOAIKA

- E
www.geoengineer.org

KukAo@opnoe 1o Teuxog #127 Tou Newsletter Tou Geo-
engineer.org (ZenTtepPpiou 2015) pe NOAAEG XPHOIMEG NAN-
poQopieg yia OAa Ta B£uaTa TNG YEWHNXAVIKAG. YnevOuuile-
Tail 0T To Newsletter ekdideTal anod Tov ouvadeA®o Kal PEAOG
Tng EEEEMM AnunTpn Zékko (secretariat@geoengineer.org).

(G248 -0

International Society for

@A’

ISRM

No.31, September 2015
www.isrm.net/adm/newsletter/ver html.php?id
newsletter=117&ver=1

KukAo@opnoe To TeUxocg 31 (ZenteuBpiou 2015) pe Ta na-
PAKATW NEPIEXOMEVA:

2016 ISRM International Symposium

ISRM Symposium EUROCK2015 and 64th Geomechanics
Colloquium

VIII South American Congress on Rocks Mechanics
ARMS9, Bali, 18-20 October 2016: Call for papers

11th ISRM online lecture by Dr Nick Barton was broad-
cast and is now online

ISRM Rocha Medal 2017 - nominations to be received by
31 December 2015

New ISRM National Group of Iceland

FedIGS website has been launched

Rock Stress 2016, 7th International Symposium on In-
Situ Rock Stress

Invitation to RockDyn-2, May 2016, Suzhou, China, an
ISRM Specialised Conference

Geosafe 2016 to be held in Xi'an, 25-27 May 2016: an
ISRM Specialised Conference

China Shale Gas 2015 - Successful I SRM Specialised
Conference in Wuhan, China

Prestigious Turkish Tunnelling Society Award given dur-
ing the Turkey Tunnel-Expo 2015

ISRM Sponsored Meetings
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EKTEAEZTIKH ENITPONH EEEENM (2012 - 2015)

Mpoedpog

A’ AvTINpoedpog

B’ AvTinpdedpog

Fevikog Mpapparteéag:

Tapiag

'Eqopog

MEAN

AvanAnpwparika

Xpnotog TEATZANIDOZ, Ap. MoAITIKOG Mnxavikdg, MANTAIA ZYMBOYAOI MHXANIKOI E.MM.E.
president@hssmge.gr, editor@hssmge.gr, ctsatsanifos@pangaea.gr

Mavayiwtng BETTAZ, MoAITIKOG Mnxavikog, OMINOZ TEXNIKQN MEAETQN A.E.
otmate@otenet.gr

MixdAng NMAXAKHZ, MoAiTikdg Mnxavikog
mpax46@otenet.gr

Mapiva MANTAZIAQY, Ap. MoAImikdg Mnxavikdg, AvanAnpwTpia Kaényntpia E.M.M.
secretary@hssmge.gr, mpanta@central.ntua.gr

Mwpyog NTOYAHZ, MoAITikog Mnxavikdg, EAAOOMHXANIKH A.E.- TEQTEXNIKES MEAETEZ A.E.
gdoulis@edafomichaniki.gr

Mowpyog MNEAOKAZ, Ap. MoAImikdg Mnxavikodg, Enikoupog KadnynTrg TEI ABrivag
gbelokas@teiath.gr, gbelokas@gmail.com

Avdpéag ANAINQZTOMOYAOZ, Ap. MoAITIKOG Mnxavikog, OudTiiog KaBnyntng EMM
aanagn@central.ntua.grn

MavwAng BOYZAPAZ, MoAITIKOG MNnxavikog
e.vouzaras@gmail.com

MixdAng KABBAAAZ, Ap. MoAITKOG Mnxavikog, AvanAnpwTtng Kaényntig EMN
kavvadas@central.ntua.gr

MeEAN Xpriotog ANAITNQZTOMOYAOZ, Ap. MoAITIKOG Mnxavikdg, Kadnyntig MoAuTeXVIKNG ZXoAng AMO

anag@civil.auth.gr, canagnostopoulos778@gmail.com
Snupog KABOYNIAHS, Ap. MoAITIKOC Mnxavikoc, EAA®OS SYMBOYAOI MHXANIKOI A.E.
scavounidis@edafos.gr
AnunTpng KOYMOYAOZ, Ap. MoAImikog Mnxavikdg, KASTQP E.M.E.
coumoulos@castorltd.gr
MixaAng MMAPAANHS, MoAITIKOG Mnxavikdg, EAAGOS SYMBOYAOI MHXANIKOI A.E.
mbardanis@edafos.gr, lab@edafos.gr

EEEEIM

Top£ag MEWTEXVIKNAG TnA. 210.7723434

ZXOAH MNOAITIKQN MHXANIKQN Tot. 210.7723428

EONIKOY METZOBIOY NOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,

MoAuTtexveioUnoAn Zwypapou geotech@central.ntua.gr

15780 ZQrPA®0OY

IotooeAida www.hssmge.org (und KaTaokeun)

«TA NEA THXZ EEEEMM» Ekd0OTNnG: XprioTtog Toatoavipog, TnA. 210.6929484, ToT. 210.6928137, nA-3I. ctsatsanifos@pangaea.gr,

editor@hssmge.gr, info@pangaea.gr
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