EAAHNIKH
EMXZTHMONIKH
ETAIPEIA
EAAOPOMHXANIKHX
& MEQTEXNIKHX
MHXANIKHX

Ta N¢a
MCEEEETM

Engineering the new age

A conversation with James Martin Il

When the New Pittsburgh Courier was preparing to inter-
view James Martin ll, the new dean of Pitt's Swanson
School of Engineering, we expected to talk about his in-
ternational reputation as an expert on earthquakes and
S disaster mitigation; about what his being the first Black
dean of the school might mean for minority enrollment;
about why he became an engineer.

We didn't talk about any of that—instead, we talked
about the Roman Empire, about philosophy, about
Chaos theory and non-linearity, about how the global
industrial age started here in Pittsburgh, and about how
its coming replacement—which no one has a name for
yet—could also start here in Pittsburgh.

“The focus in the industrial age was on efficiency. We
built institutions that mimicked the machines we built. It

T was a linear model,” Martin Il told the Courier. “But we
‘ @ live in a non-lineal world. It's not about size and consoli-
. [—— dating resources. It's about knowledge and connecting
‘ to flows of resources. It's why a company that didn’t exist

10 years ago, Uber, is valued at $150 billion and Sears is
going bankrupt.”

Roman engineers, Martin Il noted, before they ever

(ovvéxeia otny oeAida 3)
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learned a thing about engineering, learned philosophy, mu-
sic, languages—they learned how to think. The waning indus-
trial age model that puts knowledge and skills in distinct si-
los—medicine, law, business, engineering—limits thinking
and, more importantly, limits imagination.

“The structure of organizations dictates how we think. We
need a new way of thinking; not about what we know, but
about where we can go. Our opportunity here is to have a
deeper sense of purpose, being part of something larger than
ourselves,” he said.

“It’s like two guys building a wall. You ask one what he’s do-
ing, and he says he’s laying brick. You ask the other guy and
he says he’s building a palace.”

To that end, Martin II is reorganizing the structure of the Pitt
engineering school—from eliminating job titles and designa-
tions like “staff,” to replacing furniture in a conference room
so it is more conducive to collaborative working, probably al-
tering the curriculum.

Martin II, who took over as dean on Aug. 15, earned both a
master’s degree and a doctorate in civil engineering at Vir-
ginia Tech, according to a release from Pitt. He was inducted
into the Civil Engineering Department’s Academy of Distin-
guished Alumni in 2015. While at Virginia Tech, he also re-
ceived the department’s Alumni Award for Teaching Excel-
lence and the College of Engineering Dean’s Award for Excel-
lence in Professional Service. In addition, he was recognized
with the Norman Medal from the American Society of Civil
Engineers, the field’s highest honor for published work.

“The first person I hired is a psychologist—an expert in or-
ganizational science and human complexity. She is now our
director of organizational innovation,” Martin II said. “I think
the curriculum will be entirely different. Of course, you still
need math and physics, but engineers build communities. We
need to be building and making things and engaging in the
real world.”

Martin II argues that the “silos” organized around expertise
need to come down, so that more inclusive collaboration
among disciplines can flourish. His current research is looking
at the “strange attractors” that dictate how individuals coa-
lesce into social and working groups, how others act as
bridges between those groups, and how it can be predicted
and possibly designed—human engineering.

“Why is biomechanical engineering only now a thing? It
should have always been a thing,” he said. “We need to or-
ganize around solving problems. And a small part of all of us
is better than a whole lot of just a few.”

It's about perspective, Martin II said. When people say it's
hard for the school to get certain students because they are
first-generation, urban, low-income to excel because they
lack the more solid educational background, he says, “non-
sense.”

“It’s about continual learning. A 2.5 (GPA) student who’s
striving to get to where the 4.0 student came in has a positive
trajectory and research shows they maintain that,” he said.
“It's not that they aren’t ready for us, it's that we aren’t ready
for them.”

“And while we're at it,” Martin II continued, “let me say this
about diversity. I'm convinced the way we achieve diversity
is to stop talking about diversity and start talking about unity.
The federal government has spent $30 billion and diversity
and high school interest in sciences has actually gone down.
Focus on unity in the community as a more compelling place.
Right now, no one is talking about building the palace.
They’re just laying brick.”

(Christian Morrow, Courier Staff Writer / Pittsburg Courier,
25 October 2018, https://newpittsburghcouri-
eronline.com/2018/10/25/engineering-the-new-age-a-con-
versation-with-james-martin-ii/)

0.0. Mnopei kanoiol va cupg@wvouUVv Kdal kanoiol o0xl. Ag apxi-
ogoupe pia oulnTnon.
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AMNQAEIEZ

AUOTUX®G TO PBIVONWPO SV ApXIOE KAAd yIa TNV YEWTEXVIKN
olkoyévela. AUo diakekpipéva PEAN TG, o Mavvng Oavonou-
Aog kar o Nikog MouTd®ng €puyav and Tnv {wn HECa o€ pia
€BOopada. Aiwvia n YvhApn Toug.

rNnavvng ®avonoulog
1953 - 2018

O Mavvng, Epuye ano tnv {wn oTI¢ 28 ZenTeuPBpiou 2018 oTnv
Adpioa, XTunnuévog and Tnv endparn vogo. H kndeia Tou &-
yive atnv Adpioa oTic 29 SentepBpiou 2018, napouaia ana-
pNYyopNTWV Ouyyevayv, BAINPEVOVY QIAwV Kal NOAA®V ouva-
SEAQWV.

O lMavvng yevvnbnke otnv Adpioa, Tov AekéuBpio Tou 1953.
‘Htav To dsUTepo, and Ta dUo naidid TNG OIKoyEvelag Oavo-
nouAou. MoAU vwpic €puye ano Tnv {wn To NpwTo naidi Tng
olkoyévelag kal o Mavvng €ueive n povn €Anida kai To oTtn-
pIYHa TV yoviov Tou. O naTepag Tou ATAv YEWNOVOG TNG Y-
nnpeoiag Eyyeiov BeATiwoswv Tou Ynoupyeiou Mewpyiag otn
AApioa Pe onuavTikn oupBoAn oTnv apdeuTikn avanTuén Tng
©e00aAikng Mewpyiag. Kovrd Tou o Mavvng, veapds akodun,
MURBNKe oTnV peyalooUvn TNG KNXAVIKAG KAl 0TNV KOIVWVIKN
XPNOIMOTNTA TWV HEYAAWV USPAUAIKDV EPYWV.

O AkNg TwV Naidikwv Kal EpnpIK®V Tou XpOVWY, YiVETal yvw-
OTOG Kal ayannTog otnv Kolvwvia Tng Adpioag, 1600, yid TIG
MadbnTikéG Tou €nIdOCEIG, 0G0 Kal We TNV KIBApa Tou Kal Ta
Tpayoudia Tou. To 1971, PETA anod €I0AYWYIKEG, PBpiokeTal
@oITNTAG oToug MoAITIkoUg MnxavikoUg Tou EMM. Suveyilel TIG
EMITUXEIG OMOUBEG TOU TNV €noxr Tng XouvTag, €xovrag na-
PAAANAEG MOAITIKEG KAl KOIVWVIKEG avnouxieg. ANEOWG, WETA
napakoAouBei peTanTuxiakd aTnv Eda@opnyxavikn Kal eKnovei
AidakTopikn diatpiBy otn YdpauAikn, oTtnv FkpevounA Tng
FaAAiag, kAgivovTag évav onpavTikd Heyalo KUKAO ouvapmv
Kal upnAoU eninédou onoudwv Yyia TV PETENEITA ENITUXA &-
vaoyOAnor| Tou Pe Ta UOPONAEKTPIKA €pyd. ZTIG ApXEG TNG Oe-
kaeTiag Tou 80 BpiokeTal unaAAnAog Tng AEH/AAYE kal acyo-
AeiTar ge Tnv enifAewn kataokeung Tou YHE Awou pe Ta duo
@payupaTta Kal Ta noAAa unoyela €pya. To 1986 peraTifeTal
oro KAlpakio Tng AEH/AAYE oto Mouldki Tng ©sooaAiag kai
aoXOA&iTal pe MEAETEG Kal ENIBAEWEIC TOU PAPAWVIKOU Kal Te-
AIkda NUITEAOUG €pyou NoAAAnAnG okompoTnTag, TnG EkTponng
Tou noTapoU AxeAwou oTnv Oecoalia, e Ta TEooepa @pay-
pata kair Ta noAAd unoyeia épya. ‘Eyive and vwpig yvwoTog
yla TNV €vOEAEXN €MICTNHOVIKH KATAPTION TOU, TOCO, OTA YE-
WTEXVIKA, 000 Kal udpaulika Bparta, aAAa kal yia Tnv gupeia
KOIVWVIKOTATA Kal NAvToTE avlpwnioTIKA MPOCLEYYIon TwV
npaypatwv. € enoxn dUoKoAn, Jéoa anod Tnv Napaywyn Tov
£pYWV, ETOIHACE KAl dNUOCIEUTE ENIOTAMOVIKA B€uaTa nou u-

nAP&av oUPBOAEC OTNV YVMOON TWV KATAOKEUWV HEYAAWV €p-
ywv. O1 ouvadeAgol anod Ta épya Tng AEH Tov yvwpioav pe
TAV TEAEIA E€MIOCTNUOVIKA KATAPTION, TIG EMITUXEIC OUMBOAEC
oTa €pya, TNV MEAWDIKN KIBApa TOU NMou CUVOJEUE Ta XEINW-
VIaTika Bpadiva OTo NPOKEXWPNHEVO OIKIGHO TNG AEH oTo Ma-
XToUpl TNG opeivig Mivdou. MapdAAnAa pe Tnv epyacia, u-
nAPEE AATpNg TNG EAANVIKAG OPEIVAC pUONG, TV onoia «op-
YWOe» E TNV EVTOUPO WNXavn Kai Ta XIovonedIAa Tou Kal del-
vOG Ta&IGEUTNG TwV BaAAco®V, TIG 0NoiEG MOAANEG POPEG EOKIOE
HE TO 10TIOPOPO TOU.

‘HTav o gpnveuoTnq kai o Mpoedpog TnGg OpyavwTikng EniTpo-
nn¢ Tou 1ou EAANVIKoU Suvedpiou ®payudTwy nou £yIve aTnv
Aapioa 1o 2009, nou €yIve n anapyr ogipag Twv uynAou €ni-
NESOU OXETIKWV EAANVIKWV CUVESpPIwWV.

MeTa Tnv ouvta&oddTnor Tou and Tnv AEH, Tnv TeAeuTaia
NEVTAETIA, AOXOANBNKE ANOTEAECUATIKA PE TNV NAPOXN GUW-
BouAWV O€ HEAETEG KAl KATAOKEUEG PPAYHATWV KAl AAAWV HE-
YAAWV TEXVIKOV €pYywV, TOOO oTnVv EAANGda, 600 Kal oTo eEw-
Tepikd (Ivdia, AAyepia kAn).

Me Tnv anwAeid Tou, apnoe xnpa tnv culuyo Tou ‘OAya Kal
TNV noAuayannuévn Tou kdpn Aouila, oTnv €Toigacia Tng oi-
NAWPATIKAG TNG €pyaaiag yia TNV andktnon Tou AIMA®PaTog
ApXITEKTOVIKAG Tou EMIM. MapaAAnAa, apnoe €va peyaio kai
duocavanAnpwTo Kevd OTO XWPO TNG YVWONG TNG EMICTAMNG
TWV GPAYHATWOV KAl TOV UDPOTEXVIKDV EPYWV.

©a To BuUUONACTE gav Tov, KAAOCUVATO CUVOMIANTR, TOV €U-
yevn avBpwno, Tov 8eivd €paaTn TnNG GUONG, TOV KAAAIEpyN-
MEVO HOUaIKO, ToV €uBpIBN €niCTAPOVA, TOV EUMNEIPO Kal Mo-
AUKATApTIGHEVO PINXAaVIKO. Ag gival EAappU To XWHA Nou Topd
oe okenalgl.

Nikog MouTtagng
1946 - 2018

O Nikocg MouTd®ng yevvnenke otnv ABrva 1o 1946, TeAsiwos
To Auepikaviko KoAAéyio To 1965, éAaBe To BSc in Civil Engi-
neering ano6 To London University To 1970, To MSc og Soil &
Rock Mechanics To 1971 kai To PhD ndvw og Anisotropic Elas-
ticity To 1975 and Tto Aston University, UK. Evraxénke otnv
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Anuoaia Enixeipnon HAekTpiopou (AEH A.E.) To 1976, oTnv
onoia €ixe MIa AKPWG €mTuxnuévn oTadlodpopia HEXP! TO
1997. Kata tnv didpkela Tng unnpeaiag Tou otnv AEH cuppe-
TEOXE OTNV MEAETN KAl KATAOKEUN NOAAWV PEYAAwV uSponAe-
KTPIKQOV QPaypaTwy, evw SIETENECE Kal AleuBUVTAG Tou KAG-
dou MeAeTwv TnG AlelBuvong AvanTugng YOponAekTpikawv ‘Ep-
ywv. Ano 1o 1997 péxpl To 2013 ATav AEKTOpaAg aTnV =XOAN
MoAITIK@V Mnxavikwv Tou EBvikoU MetooBiou MoAuTexveiou
(EMM), evw napdAAnAa nNpooEpepe UNNPECieg aveEapTnTou
gupBoUAou. MeTd Tnv anoxwpnor Tou and To EMIM cuveéyioe
va NpooPEPel GULPBOUAEUTIKEG UNNPETIEC.

AleTéAeoe Mpoedpoc TnG EAANvikAG EmiTponng MeydAwv
OpaypdTtwyv and 1o 1993 péxpl To 2008 kai EniTigog Mpdedpog
TNG OTN CUVEXEIQ. SUMUETEIXE OTIG dpaoTnpIOTNTEG TNG Inter-
national Committee on Large Dams (ICOLD) kai ATav evepyo
MENOG TNG Technical Committee on Cemented Material Dams.
Ta @pdayuparta ano KuAivdpoUpevo okupddepa nTav pia and Tig
aduVapieg Tou, Kal GUPHETEIXE ONUAVTIKG OTAV GUYYPA®r Tou
oxeTikoU ICOLD Bulletin (o€ pop®n oxediou eni Tou napdv-
T0G).

ZUVOAIKA, OUMUETEOXE OTNV HEAETN 17 PpayuHdTwV o€ 0TAdIo
MEAETNC oKoMIWOTATAG, 46 PPaAYNATWV Ot OTAdIO TEAIKAG ME-
AETNG, 41 @paypdTwv o€ oTAdI0 KATAOKEUNG oTnv EAAGda
aAAa kal oto eEwTepIkO (AiIBionia, Ionuepivog, Nepol, BoAiBia
Kal Beve(ouéAa). ZUPMETEOXE, €NIONG, OTNV HEAETN USPONAE-
KTPIK®V, UDPAUAIK®OV Kal YEWTEXVIK®OV EPYWV, KABWG KAl aThV
MEAETN onpayywv. TEAOG, HEAETNOE KAl KATAOKEUAOE €va Mi-
KpO @payua otnv A£oBo, TOMO KATAYWYNG TWV YOVEWV TOU,
NPOKEINEVOU va KaAupBoUV ol avayKeg O VEPO HIKPWV XW-
pIV TOU vNnaloU, oTo onoio gppayua d66nke To dvoua Tou na-
Tépa Tou, Imwavvng MouTtdeng.

Juveypawe peydlo apiBud dpBpwv, ota onoia napouagiace
TNV YEYAAN Tou epneipia og OAa Ta Bgparta nou agopolv aTnv
MEAETN KAl KATAGKEUN GPAYyUATWV.

O Nikog AaTtpeue Ta Ta&idia, eNICKENTOPEVOG HEXP! Kal Ta Ga-
lapagos Islands kai To Rapa Nui Island. Ayanouoce To 814Ba-
OMa, TV KAQOIKN HOUGIKA, TNV QUGCN Kal AGTPEUE TNV OIKOYE-
veld Tou. MNavTpelTnke TNV Adpvn Kal anéktnoav duo KOpEeG,
Tnv Mapiavva kai Tnv Tlodva.

©a Tov BupopaocTe Pe Baupaoud kal Ba Asiyel o€ 6AoUG Hag.
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Interface response-based soil classification
framework

G.L. Hebeler, A. Martinez, 1.D. Frost
Abstract

Current soil classification systems based on cone penetration
testing (CPT) utilize a combination of the tip resistance (gt),
pore pressure (uz2), and friction sleeve (fs) measurements as
inputs. While the g: measurements are typically normalized
by the overburden stress, the s measurements are often nor-
malized by the net tip resistance, leading to the use of pa-
rameters that are dependent on each other. This paper pre-
sents the development of a soil classification framework that
utilizes a normalized multi-friction parameter (MFP) and the
CPT normalized tip resistance. The MFP parameter is obtained
from measurements with textured friction sleeves from
soundings with multi-sleeve attachments. The use of tex-
tured friction sleeves allows for fundamental differences in
soil-structure interface behavior and particle sizes to be cap-
tured due to the significant degree of shearing induced within
the soil. This classification framework was developed with re-
sults from over 30 soundings at six different sites. The anal-
ysis of samples taken from the field indicates that the pro-
posed framework provides a classification that better agrees
with the grain-size distribution for residuum, calcareous and
intermediate soils, as compared to existing CPT-based sys-
tems. The potential development of a simplified probe with
just one additional friction sleeve sensor can provide appro-
priate classification results and would facilitate adoption for
use in practice.
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(Canadian Geotechnical Journal,

https://doi.org/10.1139/cgj-2017-0498, Published on the
web 13 March 2018, Corresponding author: Alejandro Mar-

tinez (email: amart@ucdavis.edu).
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Performance of Taum Sauk Upper Reservoir
Dam During Refill

Experts describe the refill process, the instrumentation mon-
itored at the upper reservoir, the inspections conducted dur-
ing the refill program, and the performance of the dam during
the refill program.

Jared Deible, John Osterle, Charles Weatherford, Tom
Hollenkamp, and Matt Frerking

The Taum Sauk Project consists of an upper reservoir and a
lower reservoir connected by a vertical shaft, rock tunnel,
and penstock. The powerhouse at the project has two pump-
turbines with a total generation capacity of 450 MW. The orig-
inal rockfill dike, constructed in 1963 to form the upper res-
ervoir at the Taum Sauk Pump Storage Project, failed ab-
ruptly on Dec. 14, 2005. The original upper reservoir dam
was removed and completely rebuilt from 2006 to 2010 as a
2.8 million cubic yard Roller Compacted Concrete (RCC) Dam
in compliance with Federal Energy Regulatory Commission
(FERC) regulations and Missouri environmental permitting
regulations.

Paul C. Rizzo Associates, Inc. prepared a Dam Performance
and Instrumentation Report in cooperation with AmerenUE to
document and evaluate the performance of the Taum Sauk
Upper Reservoir Dam and instrumentation during the refill of
the reservoir.

The Taum Sauk Upper Reservoir was refilled in stages to as-
sess the structure's performance at each step. Because it is
a pumped storage project with no natural inflow, the reser-
voir level can be raised and lowered with the reversible pump
turbines at the project. The reservoir levels, start dates, end
dates, and approximate durations at each level are summa-
rized in Table 1 (Pg. 30). It is noted that the floor of the upper
reservoir is at approximately El. 1505 and the maximum op-
erating level is El. 1597.

The primary objective of the Refill Program was to assess the
behavior of the Dam under partial and full head by observing
and measuring the following:

- Leakage and/or seepage into the Gallery, Adits, Main Ac-
cess Tunnel, and Toe Ditches.

- Piezometric pressures in piezometers in the Gallery and
downstream of the Gallery at the Adits, and at critical loca-
tions in the foundation throughout the Dam.

- Alignment changes (horizontal and vertical), if any, of mon-
uments on the Crest Road.

- Deformation of the dam (downstream/upstream, along the
dam axis direction, and vertical) as measured with Joint Me-
ters installed at the Crest and Gallery at each Monolith Con-
struction Joint.

Instrumentation and Inspections

What follows is a description of the dam safety instrumenta-
tion monitored during the refill program, the monitoring fre-
quency, and a summary of the inspections performed. Instru-
mentation at the site includes 24 vibrating wire piezometers,
10 leakage flumes, and 23 surface monuments. Inspections

at the site during the refill program included a complete in-
spection of the upper reservoir every 12 hours.

Piezometers

A total of 24 vibrating wire piezometers are located at 11
stations throughout the dam. The piezometers are designed
to measure uplift at the RCC/Rock interface at several sec-
tions, and uplift along defects in the foundation in several
locations.

Twenty of the 24 piezometers at the upper reservoir are con-
nected to the Upper Reservoir Distributed Control System
(DCS). The DCS enables the piezometers to be read auto-
matically at specified intervals. Hourly readings were re-
ported for the piezometers connected to the DCS during the
refill program. The four piezometers not connected to the
DCS were read manually four times per day (approximately
every 6 hours) during the refill program.

Flumes

A total of ten trapezoidal flumes were installed at five loca-
tions in the gallery at the upper reservoir. A pair of flumes is
located at each Gallery outlet so that the total outflow from
the drainage gallery is measured.

The flumes are located in the drainage gallery trench so that
leakage from crest-to-gallery drains, foundation drains, and
any other leakage into the gallery flows through the flumes.
Flume readings were taken twice a day, once every 12 hours.

Surface Monuments

Twenty-three surface monuments were installed along the
Crest of the Upper Reservoir Dam. Two monuments are lo-
cated at each monolith joint, one on each side of the monolith
joint. Two additional monuments are located at critical sec-
tions of the dam.

The survey system also includes benchmarks off the dam.
The surface monuments are designed to measure any signif-
icant deformations of the dam. The monuments are surveyed
with a robotic total station and a digital level.

A baseline survey was conducted before the beginning of the
refill program, and surveys were conducted at Time Steps 1,
3, 5, and 7 during the refill program. The surveys taken dur-
ing the refill program were compared to the baseline survey
to estimate total displacements.

Joint Meters

Joint meters at the Taum Sauk Upper Reservoir consist of
three pins set in the concrete around a construction joint. The
gages allow displacements across the joint to be accurately
measured and compared to previous readings to detect
trends.

The distance between each of the three pins is measured with
a caliper, and each joint meter allows measurement of move-
ment in the vertical and horizontal directions.

Two joint meters are located at each monolith construction
joint in the dam. Ten joint meters are located on the Crest of
the Upper Reservoir Dam and ten joint meters are located at
the same joints in the Gallery. The joint meters were installed
to monitor differential displacements between Monoliths.

Inspections

Visual inspections were conducted every 12 hours during the
Upper Reservoir Refill Program by Rizzo and AmerenUE per-
sonnel. The following key items were included in the inspec-
tions:
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- Leakage/Seepage in Gallery, Adits, Access Tunnel, and Toe
Ditches, including an evaluation of the turbidity.

- Visual inspection of instrumentation pipe anchorages.
- Visual observation of Upper Reservoir Staff Gage.
Assessment of Dam Performance

The following sections discuss the performance of the Upper
Reservoir Dam and Instrumentation during the refill program
for each of the key parameters monitored.

In accordance with FERC guidelines, threshold levels and de-
sign basis values were established for instrumentation, where
appropriate, prior to the start of the refill program.

Threshold levels are defined by FERC as the reading that in-
dicates a significant departure from the normal range of read-
ings and prompts an action. The design basis value is defined
by FERC as the value that is used in the design analysis for
the project.

Design basis values were established for piezometers based
on stability analysis conducted for the project. Design basis
values were not established for flumes, joint meters, or sur-
face monuments because there was no design analysis in-
volving these instruments.

Preliminary threshold levels were established for all instru-
mentation for the refill program based on expected values.
Threshold levels were established based on expected values
because historic data was not available for the new upper
reservoir to establish a range of expected values. For pie-
zometers, the threshold levels established corresponded to a
drain efficiency of 60 percent.

Table 1 — Refill Program Summary

- Reservoir | Begin | End | Duration af
Level (. | Date | Date | Level (Days)
1 El. 1528 2/2610 o 3
2 El. 1505 3nano 3/310 2
3 El. 1550 3N0 60 3
4 El. 1525 3TN0 378010 1
5 El. 1570 3810 IN210 4
[} El. 1525 anano 314410 2
7 El. 1597 31510 3200 5
8 El. 1598 320010 Jr20N0 <]

9 El. 1528 3/2310

The Taum Souk Project was ossessed at each of the hold points listed above fo
ensure the structure was performing as expected.

Piezometers and Uplift Pressures

All piezometer readings were below threshold and design ba-
sis values during the refill program. Threshold levels were set
based on a drain efficiency of 60 percent, and piezometer
readings during the refill program indicate that actual uplift
pressures on the dam were less than expected values.

An analysis of the refill program piezometer data indicates
the drain efficiency varied from 79 percent to 100 percent for
the uplift pressures at the RCC/Rock interface.

To verify that the piezometers at the upper reservoir were
functioning correctly, the piezometer readings and reservoir
elevations were plotted vs. time. The plots showed all pie-
zometers responded to changes in reservoir elevation during

the upper reservoir refill. This indicates that all piezometers
were working correctly.

Movements and Structural
Visual Inspections

Visual inspections did not indicate any signs of structural dis-
tress during the refill program. No movement between mon-
oliths was observed, and there was no cracking or any other
sign of structural distress observed during the refill program
inspections.

Joint Meters

All displacements between Monoliths measured by joint me-
ters were less than the threshold levels established for the
refill program.

The maximum measured displacement was 0.09 in. or ap-
proximately 2.3 millimeters (mm) in the horizontal (joint
opening/closing) direction, and -0.38 in. or 9.7 mm in the
upstream/downstream (joint shear) direction.

Joint meters did not show any trends that would indicate sig-
nificant displacement occurred between monoliths during the
refill program.

Survey System

Survey data indicate the dam performed as expected with
respect to movements during the refill program. All measured
displacements, both horizontal and vertical, were less than
the threshold levels developed for the refill program.

A review of the survey data indicates no significant move-
ment of the dam occurred during the refill program, and there
were no trends indicating movement in the horizontal or ver-
tical direction. The maximum measured displacement was
0.29 inches. This is within the accuracy that was estimated
for the survey system.

Taum Sauk Upper Reservoir following the completion of the
refill program.

Leakage and Seepage
Visual Inspections at Downstream Toe

Visual inspections did not indicate any major seepage or leak-
age at the toe of the dam during the refill program. Several
wet spots were observed and one minor slough was noted a
significant distance downstream from the toe. It is suspected
that the wet spots and the associated minor slough were as-
sociated with a combination of sources including snow and
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ice melt, ponded water, and seepage through the floor of the
dam.

Foundation Drain Flows

Leakage from foundation drains during the refill program was
minimal and observed in approximately 15 of the 677 foun-
dation drains installed during construction. The measured
values for leakage from the foundation drains were below
threshold levels established for the refill program. All drain
flows were clear and no turbidity was observed.

Crest-to-Gallery Drain Flows

Leakage from crest-to-gallery drains was highly variable dur-
ing the refill program, with some drains being completely dry
and others leaking considerably, especially in Monolith Nos.
1, 2, and 4.

The major causes of the difference in the amount of leakage
between monoliths was likely the difference in the design of
the waterstops installed in these Monoliths and the presence
of a horizontal cold joint in monoliths 1 and 2.

mGuRt 1 Flume Flows Belore and Atter Sealing

350 B 3/17/10 3:00 AM 1597
Z 0 B8 3/30/10 6:30 El 1589.5
& 250
s 150
3
&

F-14 FL-1B FL-2A F-278 FL-3A FL-3B FL-4A FL4B  FL-BA  FLGE
Flume

As shown abowe, the sealing signiicamtly reduced leakoge in FL-14, FL-18, FL-24, ond FL-2B in monoliths
1 and 2, The fodol leckege through the Aumes continees o decrease with fime, ond of the fime quIﬂmﬁ.
-

the total leakoge at the upper reservair had decreased o approximately 100 gpm with the reservair ful

L Tha continuing decrease in |eakage is likely dus ta healing ond 5ilting of horizontnl and werticol joints,

A cold joint was present in Monoliths 1 and 2 where a lift joint
was left exposed for approximately one year, and flows from
the crest to gallery drains in Monoliths 1 and 2 were signifi-
cantly higher than in other monoliths.

The design of the vertical waterstops was changed early in
the project, and the revised design allowed for more stable
and restrained placement of the associated crack inducer
board. With the early waterstops, there was a tendency for
the crack inducer plate to move laterally, away from the wa-
ter stop bulb. With the re-design, the crack inducer plate was
fixed more rigidly and unable to move.

Leakage was also observed at several construction joints dur-
ing the refill program.

The majority of construction joints where leakage was ob-
served are located in Monolith 1and 2 where, as mentioned
above, the older style of waterstop was used.

Flumes

The flumes in the drainage trench capture all of the flow from
the foundation drains, crest-to-gallery drains, and construc-
tion joints. They provide a measure of the cumulative leakage
from the Reservoir for all sources, except for losses through
the floor of the Reservoir.

The flume data showed that the cumulative leakage peaked
at about 1,080 gpm on March 18, 2010, when the Upper Res-
ervoir level reached El. 1597 for the first time.

More than 80 percent of the flow was passing through flume
Nos. 1 and 2 in Monoliths 1 and 2. After the reservoir reached
El. 1597 for the first time, the cumulative flow of all flumes
and the individual flows from each flume decreased as the
reservoir elevation was held constant.

At the completion of the refill program, the upper reservoir
was dropped to approximately El. 1500. This allowed sealing

of horizontal joints and vertical joints in the upstream face of
the upper reservoir.

Over a period of several days, approximately 15,000 lineal
feet of horizontal joints and 34 vertical joints were sealed.
After sealing, the total leakage through the flumes with a full
upper reservoir had decreased to approximately 300 gpm.

A comparison of the flow through each flume prior to and
after sealing of the upstream face of the upper reservoir is
provided in Figure 1 (Pg. 32). Each set of leakage readings in
the plot in Figure 1 were taken when the upper reservoir was
near full.

Summary

The performance of the upper reservoir during the refill pro-
gram was monitored with dam safety instrumentation and
inspections. The reservoir was filled through a series of time
steps and the performance was assessed at each step.

The dam performed as intended at each time step. Instru-
mentation readings were generally consistent with expected
values and no dam safety issues were identified during the
visual inspections. The Taum Sauk Upper Reservoir was re-
turned to operation successfully.

After completion of the Refill Program, the leakage at the up-
per reservoir remained at or below levels observed during the
Refill Program through the summer of 2010. During the win-
ter of 2011, the leakage at the upper reservoir increased
above levels observed during the program. This increase in
leakage was attributed to opening of joints as the tempera-
ture of the RCC decreased.

Jared Deible is a Senior Project Engineer for Paul C.
Rizzo Associates. John Osterle is a Vice President of
Paul C. Rizzo Associates. Charles Weatherford is a Res-
ident Engineer for Paul C. Rizzo Associates. Tom Hol-
lenkamp is Chief Dam Safety Engineer for AmerenUE.
Matt Frerking is a Managing Supervisor for AmerenUE.

(Hydro Review, Vol. 30, Issue 3, April 2011, http://www.hy-
droworld.com/articles/hr/print/volume-30/issue-3/arti-
cles/civil-works-performance-of-taum-sauk-upper-reservoir-
dam-during-refill.html)
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Dam Safety: Stability and Rehabilitation of
"Smaller" Gravity Dams

Gravity dams about 100 feet high and smaller often require
special considerations when evaluating stability and rehabili-
tation of these structures. Three case histories are presented
that illustrate some of the unique challenges in the stability
evaluation and upgrading of these dams.

Gregory S. Paxson, David B. Campbell, Michael C. Ca-
nino, and Mark E. Landis

This article has been evaluated and edited in accordance with
reviews conducted by two or more professionals who have
relevant expertise. These peer reviewers judge manuscripts
for technical accuracy, usefulness, and overall importance
within the hydroelectric industry.

For many, the terms “gravity dam” and “concrete dam” con-
jure images of large structures, such as the Hoover and
Grand Coulee dams. However, most masonry and concrete
gravity dams in the U.S. are much smaller structures. Ac-
cording to the National Inventory of Dams, 90 percent of
gravity dams categorized as high or significant hazard struc-
tures are less than 100 feet tall.t

Design features common to large gravity dams often are not
incorporated into these smaller structures. For example,
many smaller dams do not include foundation drainage sys-
tems. In addition, large dams in steep canyons typically are
keyed into bedrock at the abutments, while for smaller struc-
tures the non-overflow sections may only extend a limited
distance beyond the original ground surface and many times
are not abutted into sound rock.

Geologic investigations and methods for stability evaluation
often are less rigorous and complex for smaller structures.
The behavior of larger dams necessitates a better under-
standing of the foundation conditions and a more in-depth
analysis of the performance of the structure under various
loading conditions, including finite element and deformation
analyses. This article discusses the stability analysis and re-
habilitation of smaller (less than 100 feet tall) gravity dams.

rGURE 1 Typical Forces for a Gravity Dam

Headwalér —e

For any size of gravity dam, typical forces included in o wo-dimensienal siobility analysis
inciude headwater and 1aitwater, weight of the dom, ond uplift,

Gravity dam stability analysis

The most common failure mode for gravity dams is sliding or
overturning along or beneath the dam/foundation interface.?
Stability analysis for gravity dams often is simplified into a
two-dimensional rigid body analysis of a cross section of the
structure (see Figure 1) and is focused on stability against
sliding. In this analysis, overturning of the dam is considered

within the context of its potential influence on sliding. Over-
turning tendencies express themselves through development
of tensile stresses at the heel of the dam. In these cases,
sliding stability is analyzed considering a cracked base, which
reduces sliding resistance. While the gravity dam stability
analysis often is simplified to evaluate failure along the base,
it is important to consider kinematically feasible failure mech-
anisms along joints, foliations and bedding planes or within
the rock mass.3

In addition to failures through the foundation and along the
dam/foundation interface, the stability analysis should con-
sider failure through the dam, commonly along horizontal
construction joints. This “partial section” analysis usually is
performed using the same methods applied to the stability
evaluation of the entire structure.

Guidance documents for the evaluation and design of gravity
dams have been developed by U.S. agencies that own or reg-
ulate dams, including the Federal Energy Regulatory Com-
mission, Bureau of Reclamation, and U.S. Army Corps of En-
gineers. In Canada, the Canadian Dam Association and BC
Hydro provide similar guidance for the evaluation of gravity
dams.3#

Material properties

The selection of physical and mechanical properties of the
dam and foundation are critical to the stability evaluation of
a gravity dam. Unit weight of the concrete or masonry is a
key component of the analysis. Estimates of the shear and
tensile strength of concrete in the dam can be estimated from
laboratory testing of representative samples and/or using
available guidance documents.4>®

The shear strength along the dam-foundation interface or
through the foundation is probably the most important pa-
rameter to define. Shear strength is comprised of the friction
angle and cohesion of the material(s) or interface. Typical
shear strength values are available.®7:® Friction angle often is
estimated using material testing and/or correlation with em-
pirical data for similar materials. Estimating cohesion (or ad-
hesion along the base of the dam) is more difficult, and the
selected value has a significant effect on the stability analysis
results. FERC recognizes the difficulty in accurately defining
cohesion along the base of the dam and provides alternate
requirements for stability if cohesion is not relied upon in the
analysis.®

FIGURE 2 Gravity Dam Abutment
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The areo between the end of o grovity dam and the bedrock surfoce is susceptible fo fallure
from ercsion during extreme floods when overtopping would oecur.

Loading conditions and safety factors

Most regulatory agencies, including FERC, categorize loading
conditions as “usual,” “unusual” and “extreme,” and the re-
quired safety factor increases with the probability of a given
loading condition. Typical loading combinations to be consid-
ered include normal operating conditions (usual), flood dis-
charge loading (unusual or extreme), loading from ice (unu-
sual) and earthquake forces (unusual or extreme).
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The stability analysis for flood conditions should consider a
range of floods to identify the combined reservoir (headwa-
ter) and tailwater loading that results in the lowest safety
factor. The largest hypothetical flood, or probable maximum
flood, is not always the most critical flood loading scenario.

As noted earlier, FERC guidelines allow a reduction in the re-
quired safety factor if cohesion is not considered in the anal-
ysis. For example, the minimum required safety factor for
normal operating conditions is 3.0 if cohesion is included but
otherwise only 1.5.

Uplift forces within the dam, on the base of the structure, and
within the foundation rock mass are important in stability
evaluations. For structures without an internal drainage sys-
tem or other special features, and with fairly uniform foun-
dation conditions, it is typical to assume that uplift varies lin-
early from full headwater at the heel to full tailwater at the
toe of the dam. For dams with a drain system, reduction in
these pressures should only be allowed when it can be veri-
fied that the drain system is effective.

Cracked section analysis

The gravity method of analysis requires that the resultant of
all forces acting on the dam lie within the middle one-third of
the base to avoid tensile stresses at the heel. When the re-
sultant lies outside the middle one-third, tensile stresses are
assumed to develop along the base of the dam. Most regula-
tory agencies (including FERC) require a cracked section (or
cracked base) analysis when tension develops at the heel of
the dam. Full uplift is then assumed to act on the cracked
section of the base (except under seismic loading, where full
uplift is assumed not to develop due to the rapid cycling from
seismic loads), and the analysis is revised to reflect this mod-
ified uplift distribution, with cohesion, if considered, acting
only along the uncracked portion of the base.

Most agency guidance suggests an iterative approach to the
cracked section analysis for static loadings. However, the
crack length and reaction pressure at the toe of the dam can
be solved explicitly.'®!! For earthquake forces, the crack
length can more easily be computed.

Rehabilitation of gravity dams

The most common methods for rehabilitation of gravity dams
that do not meet stability criteria include buttressing or an-
choring. Buttressing consists of adding mass to the down-
stream portion of the structure to resist sliding. This can be
accomplished using conventional mass or roller-compacted
concrete. High-capacity post-tensioned rock anchors have
been used to stabilize gravity dams since the 1960s, with
more than 300 dams in North America being anchored.!? Ver-
tically installed post-tensioned anchors add normal force, in-
creasing the sliding frictional resistance and preventing the
development of tension at the heel of the dam. Anchors in-
stalled at an angle will provide additional sliding resistance
by directly offsetting applied horizontal forces, but installa-
tion can be more costly than vertical anchors.

Gravity dams with inadequate spillway capacity can be al-
lowed to overtop during extreme floods, provided the dam
meets stability criteria under the flood loading conditions and
overtopping flows can be shown not to erode foundation sup-
port from the toe of the dam or abutments.

For many smaller gravity dams, the non-overflow sections do
not extend to bedrock at the abutments but are simply buried
in the earth abutment (see Figure 2). This typically is ac-
ceptable, provided the fill materials are satisfactory and the
spillway can pass the design flood without overtopping the
non-overflow sections or abutments. If these sections do
overflow, there is potential for erosion and failure of the earth
abutment, resulting in a potential dam failure or loss of res-

ervoir. In some cases, these dams have cutoff walls that ex-
tend further into the abutments than the gravity section.
However, these walls typically are intended to reduce abut-
ment seepage rather than prevent erosive failure from over-
topping. Dams lacking non-overflow sections that tie into
bedrock abutments may require modifications to prevent
overtopping or erosion of the earthen abutment.

Case histories

The following case histories include discussion of the gravity
dam stability analysis, the importance of parameter selec-
tion, rehabilitation to address stability issues and the poten-
tial for abutment erosion and failure.

Sugar Hollow Dam

Rivanna Water and Sewer Authority owns Sugar Hollow Dam
near Charlottesville, Va. This 80-foot-high concrete gravity
dam was completed in 1947 and consists of spillway and non-
overflow gravity sections, with cutoff walls extending into
earth abutments. In the mid-1990s, the Virginia Dam Safety
program identified the dam as having inadequate spillway ca-
pacity, and analyses indicated that the dam did not meet sta-
bility criteria for extreme flood loadings.

The authority planned to install 30 vertical multi-strand,
post-tensioned rock anchors through the gravity sections to
increase the frictional resistance and prevent overturning un-
der extreme flood conditions. Anchor sizes ranged from five
to 36 strands, with a maximum design load of about 1300
kips. Anchors were designed, installed and tested in accord-
ance with Post-Tensioning Institute standards.*3

Because the non-overflow sections would overtop during the
PMF, there was potential for erosion and failure of the earth
abutments and cutoff walls. Alternatives to address this con-
cern included armoring the abutments, stabilizing the cutoff
walls assuming downstream soils eroded, and raising the
abutments to prevent overtopping flows of these areas. Rais-
ing the earthen abutments by 10 feet with earthfill was found
to be the most cost-effective approach. The ends of the non-
overflow sections were also raised with concrete to confine
overflow to the central valley.

The project received the Association of State Dam Safety Of-
ficials award for National Rehabilitation Project of the Year in
2000.

Stony Creek Dam

Stony Creek Dam is a 35-foot-high concrete gravity dam con-
structed in the late 1920s for water supply. The dam, owned
and operated by the City of Burlington, N.C., has a 200-foot-
long spillway section with concrete non-overflow sections
that tie out to earth abutments. State dam safety regulations
require safe passage of half of the PMF. Although the concrete
of the dam is in good condition, the non-overflow sections
and abutments overtop at about the 100-year storm event,
and stability analyses demonstrate the dam does not meet
the required safety factor for events greater than an esti-
mated 300-year storm. For the modeled half PMF, the abut-
ments overtop by 12 feet, which would result in a breach of
the reservoir.

The rehabilitation design for Stony Creek Dam includes post-
tensioned anchors installed in the spillway and non-overflow
sections, spaced 10 feet apart with design loads up to nearly
800 kips. The left abutment will be protected by constructing
a concrete gravity section extension, and the right abutment
will be reinforced by the installation of a 48-inch-diameter
secant shaft wall with steel H sections placed in alternate
shafts and socketed 15 feet into rock and secondary shafts
terminated at the top of rock. The secant wall is designed to
provide cantilever resistance at half PMF water levels, with
erosion to rock on its downstream side.
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A concrete gravity section was built at Stony Creek Dam to
tie the dam into the bedrock at the left abutment (fore-
ground). The right abutment will be reinforced using a se-
cant shaft wall, and the spillway will be stabilized with post-
tensioned rock anchors.

Construction of the upgrades to Stony Creek Dam began in
spring 2011, and this work is expected to be completed by
the end of the year.

Green Lane Dam

Green Lane Dam is a 103-foot-high, 800-foot-long concrete
gravity dam northwest of Philadelphia. The dam, owned by
Aqua Pennsylvania, was constructed in the mid-1950s for wa-
ter supply. The design flood for this high hazard dam is the
PMF, which was re-evaluated in the late 1990s and found to
overtop the non-overflow sections of the dam by about 2 feet.
A preliminary stability evaluation indicated that the dam did
not meet generally accepted criteria, and the owner’s previ-
ous consultant recommended performing more in-depth field
explorations and analyses to support a rehabilitation design.
Initial estimates for stabilizing the dam with post-tensioned
rock anchors were $1 to $3 million.

At Green Lane Dam, subsurface information obtained and
detailed analysis indicated the dam met stability criteria of
the Pennsylvania Department of Environmental Protection.

As-built drawings and original construction photos indicated
that significant rock excavation (15 to 30 feet) was per-
formed. Concrete at the base of the dam was cast against the
bedrock, indicating that sliding could not occur without mo-
bilizing a significant rock wedge (shear through bedrock). In
addition, the roller bucket energy dissipater in the spillway
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section has a minimum 5-foot concrete thickness and is an-
chored into the foundation bedrock, thereby providing sup-
plemental sliding resistance.

A subsurface exploration indicated that the dam’s concrete
was of good quality. Most of the horizontal construction joints
were unidentifiable by visual inspection, indicating bond at
these joints. However, the rock at the concrete/bedrock in-
terface was highly fractured, suggesting that cohesion at the
interface could not be relied upon in a stability analysis.

Laboratory testing included unit weight and compressive
strength tests of the concrete and rock samples. Concrete
samples had an average dry unit weight of 157 pounds per
cubic foot (pcf), compared to the typical unit weight of good
quality mass concrete of 145 pcf to 155 pcf.

More detailed analyses were performed to estimate down-
stream flood levels because tailwater can have a significant
effect on stability. The HEC-RAS river modeling package, de-
veloped by the Corps, was used to model flow in the creek
and floodplain downstream of the dam. For the spillway sec-
tion, the tailwater computed using HEC-RAS was adjusted to
reflect effective tailwater against the dam, as influenced by
high-velocity flow through the spillway and roller bucket.

Corps guidance suggests that the effective tailwater force
downstream of a spillway can be reduced to as little as 60
percent of the depth in the downstream channel, a default
value used when supporting documentation is not provided.
Using model studies performed as part of the original design
and guidance provided by the Corps,!* the effective tailwater
for the Green Lane Dam roller bucket was estimated to be
about 85 to 90 percent of the downstream tailwater depth.

The findings of the documentation review, subsurface explo-
ration, laboratory testing and hydraulic analysis provided in-
formation that contributed to a refined evaluation of the sta-
bility of the structure, including:

e Unit weight of the concrete was higher than expected;

e Tailwater levels during the PMF were higher than assumed
in previous analyses; and

e The dam is “keyed” into the rock foundation.

An updated analysis was performed in 2004 incorporating
these findings, and the results demonstrated that Green Lane
Dam meets the Corps criteria for gravity dam stability, elim-
inating the need for an upgrade.

Summary and conclusions

Smaller gravity dams commonly are evaluated using simpli-
fied two-dimensional analyses with conservative assumptions
for strength along the dam/foundation interface and within
the foundation rock. For dams not meeting stability criteria,
stabilization is often performed using post-tensioned rock an-
chors or buttressing. In addition to stability concerns, many
smaller gravity dams are not “keyed in” to bedrock at the
abutments, creating the potential for abutment erosion and
failure.

These case histories demonstrate approaches for the rehabil-
itation of gravity dams with stability issues or potential for
abutment erosion. The case history for Green Lane Dam il-
lustrates the importance of detailed review of dam construc-
tion records, advanced hydraulic analysis for estimating ef-
fective tailwater, and laboratory testing (especially related to
unit weight and bond) when it comes to stability analysis re-
sults.
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The International Commission
on Large Dams
celebrates its

90" Anniversary

On this occasion, an International Conference, followed by a
cocktail will be organized on

Monday 3 December 2018
from 14:00 to 19:30

Palais d'Iéna in Paris
9 place d'Iéna - 75016 Paris

We will have the great pleasure to welcome you to this pres-
tigious place, where the main experts of dams and reservoirs
(engineers, scientists, professors, consultants, builders, op-
erators, financials,...) from the 5 continents will be repre-
sented.

Please confirm your presence at:

90anniversary@icold-cigb.org, www.icold-cigb.org
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NMPOZEXEIZ
FEQTEXNIKEZ
EKAHAQZEI2

Ma TIG NaAaIdTEPEG KATAXWPNTEIG NEPICCOTEPEG NANPOPOPIES
Mnopouv va avalntnBolv ota nponyoUUeva TeUXN TOU «Me-
p1odikoU» Kal OTIG NapaTIBEPEVEG I0TOCENIDEG.

Energy and Geotechnics The First Vietham Symposium on
Advances in Offshore Engineering, 1-3 November 2018, Ha-
noi, Vietnam, https://vsoe2018.sciencesconf.org

ACUUS 2018 16th World Conference of Associated Research
Centers for the Urban Underground Space “Integrated Un-
derground Solutions for Compact Metropolitan Cities”, 5 - 7
November 2018, Hong Kong, China, www.acuus2018.hk

3 O

18 The 9th International Conference on
Scour and Erosion

CSE 201 8 November 5-8, 2018, Taipei, Taiwan

www.icse2018.com

The 9th International Conference on Scour and Erosion will
take place in Taipei, Taiwan from 5-8 November 2018. The
conference provides a platform for scientists and engineers
from around the world to exchange ideas and share advances
in research and practice on the scientific and engineering
challenges related to scour and erosion.

The broad topics covered in ICSE conferences include funda-
mental mechanisms of erosion and scour, modelling (both
physical and numerical) of erosion and scour processes and
engineering applications that involve scour and erosion pro-
cesses. The ICSE conferences have been well attended by
scientists and engineers from broad areas such as civil engi-
neering, hydraulic engineering, coastal and offshore engi-
neering. One of the strong features of the ICSE conferences
has been the cross disciplinary collaborations between ge-
otechnical and hydraulic engineers.

The ICSE conference series was initiated by the International
Society for Soil Mechanics and Geotechnical Engineering
(ISSMGE) in 2002 and is currently run by the Technical Com-
mittee TC213 (Scour and Erosion). National Chiao Tung Uni-
versity is delighted to be organizing ICSE 2018 on behalf of
TC213.

Conference topics:

Internal erosion

River, coastal, estuarine and marine scour and erosion
Rock scour and erosion

Sediment transport: grain scale and continuum scale
Scour and erosion around structures

Soil erosion, restoration mechanisms and conservation
Terrestrial scour and erosion

Hillslope conservation and debris flow

Geotechnical issues related to scour and erosion
Field observation and analyses

Scour and erosion testing and experiment

Remote sensing, instrumentation and monitoring
Advanced numerical modelling of scour and erosion
Natural hazards due to scour and erosion
Management of scour/erosion and sediment

Conference Secretariat Office

Ms. Cherry Hsu

4F., No. 285, Sec. 2, Tiding Blvd., Taipei 114, Taiwan
Tel: +886-2-2798-8329 ext. 39

Fax: +886-2-2798-6225

Email: icse2018@icse2018.com

O3

ISRBT2018 International Seminar on Roads, Bridges and
Tunnels - Challenges and Innovation, 9-15 November 2018,
Thessaloniki, Greece, http://isrbt.civil.auth.gr

International Symposium Rock Slope Stability 2018, 13-15
November, 2018, Chambéty, France, www.c2rop.fr/sympo-
sium-rss-2018

PIARC International Seminar on "The Best Practices for
Earthworks and Rural Roads", Tunis, Tunisia, November 14-
16, 2018, https://www.piarc.org/ressources/documents/IN-
TERNATIONALS-SEMINARS-PROCEEDINGS/International-
Seminar-TC-D4-Tunis-Tunisia-November-2018/29086,Inter-
national-Seminar-First-Announcement-TC-D4-Rural-Roads-
and-earthworks-Tunisia-November-2018-World-Road-Asso-
ciation-PIARC.pdf

SASORE 3rd South American Symposium on Rock Excava-
tions, November 19-20-21, Santiago, Chile, www.sasore.com

GeoMEast 2018 International Congress and Exhibition: Sus-
tainable Civil Infrastructures, 24 - 28 November 2018, Cairo,
Egypt, www.geomeast.org

AR AUSROCK The Fourth Australasian Ground Control in Min-
ing Conference, 28-30 November 2018, Sydney, Australia,
http://ausrock.ausimm.com

O3

The 1st International Symposium on
Debris flow mechanisms and mitigation
for sustainable development, Hong Kong
2nd December 2018

Landslides are difficult to predict and monitor. They endanger
infrastructure and human lives in mountainous regions world-
wide, including Canada, China, Hong Kong, Italy and Swit-
zerland. Understanding landslide mechanisms and develop-
ing effective mitigation measures are thus urgently needed.
This international symposium aims to advance scientific
knowledge of landslide mechanisms and mitigation measures
for safe and sustainable development. The sessions will in-
clude: (i) interaction between flows and structural counter-
measures; (ii) mobility and flow mechanisms; and (iii) risk
assessment of landslides.
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No prior registration is required. For enquires, please contact
Clarence Choi (email: ceclarence@ust.hk)
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Second JTC1 Workshop on Triggering and Propagation of
Rapid Flow-Like Landslides, 03-05 December 2018, Hong
Kong, Email: ceclarence@ust.hk

o3 D

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

Lot

Winter School on
GEOMECHANICS for ENERGY and the ENVIRONMENT
22nd-24t January 2019, Villars-sur-Ollon, Swiss Alps

https: ete-school.epfl.ch
Welcome

Following the success of our 2018 Winter School dedicated
to Geomechanics for Energy and the Environment, we
are pleased to announce the 2nd edition in winter 2019 in the
same location (Villars-sur-Ollon, Switzerland).

Geomechanics, Environment and Energy are increasingly re-
lated and contemporary themes. The goal of the school is to
provide the participants with a deep understanding on se-
lected topics in Geomechanics which are fundamental for ap-
plications related to Energy and the Environment.

Morning lectures are scheduled in the first part of the day.
Extended breaks are given to review the course material, to
go skiing, or to enjoy the wonderful landscape of the Swiss
Alps at Villars-sur-Ollon. Late-afternoon gatherings are fore-
seen for the second set of lectures of the day. Evening ses-
sions will be devoted to presentations from the participants
to share ideas with the experts.

This Winter School is organized in the framework of the in-
ternational journal Geomechanics for Energy and the Envi-
ronment.

The flyer of the event can be downloaded here.

Registrations are open.

The 2019 course overview

e Antonio Gens (UPC)
Geomechanics for nuclear waste disposal

e Alessio Ferrari (EPF Lausanne)
Hydro-mechanical behaviour of shales and gas shales

e Joseph Labuz (University of Minnesota)
Experiments on strength and softening response of rock

e Lyesse Laloui (EPF Lausanne)
The Geomechanics of CO2 sequestration

e Kerry Rowe (Queen’s University)
Barrier systems for limiting contaminant migration

e Tomasz Hueckel (Duke University)
Evaporation, Drying, Cracking in Energy Geomechanics

Brainstorming evening sessions with presentations
given by the participants

The participants will have the possibility to present their work
during dedicated brainstorming evening sessions.

If you wish to share your work with the attendees and the
experts during the dedicated evening sessions, please send
a title and a 300-word abstract to gete-school@epfl.ch.

ORGANIZERS
Prof. Lyesse Laloui, Prof. Alessio Ferrari
Swiss Federal Institute of Technology Lausanne (EPFL)

o3 O

Intensive Short-Course on "Energy Geostruc-
tures: Analysis and Design" - 2nd Edition
March 6 to 8, 2019, Lausanne, Switzerland
www.formation-continue-unil-epfl.ch/en/for-
mation/energy-geostructures-analysis-design

Overview

The application of environmentally friendly technologies that
exploit renewable energy sources is key to follow interna-
tional agreements for the development of low-carbon build-
ings and infrastructures. Energy geostructures are an inno-
vative, multifunctional technology that can be used to ad-
dress the aforementioned challenge. By coupling the role of
the ground structures with that of the geothermal heat ex-
changers, energy geostructures can serve as structural sup-
ports as well as heating and cooling elements for buildings
and infrastructures.

The analysis and design of energy geostructures require the
integrated knowledge of various aspects in the broad field of
engineering. How can energy geostructures be analysed and
designed from an energy point? What will be the energy per-
formance of energy geostructures over time? How can energy
geostructures be analysed and designed from a geotechnical
and structural point of view? How can the coupled action of
thermal and mechanical loads be considered through current
standards and latest international recommendations?

Objectives

e Understand and analyse the thermal and mechanical be-
haviour of energy geostructures, with reference to the lat-
est scientific achievements

e Be able to perform the energy, geotechnical and struc-
tural design of energy geostructures

e Learn how to exploit current standards available at the
European level (e.g., the so-called “Eurocodes”) for the
design of energy geostructures

e Be able to perform all of the key steps involved in the
analysis and design process of energy geostructures with
practical application exercises

Programme
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PART A - Introduction (Day 1)

e Renewable energy exploitation for a sustainable
development
Governmental incentives and goals at the European level.
Geothermal energy and geothermal systems.

e Energy geostructures: the technology
Projects worldwide. The three main components of
Ground Source Heat Pump Systems. Typical operations
and applications. Challenges.

PART B - Energy aspects (Day 1)

e Heat and mass transfers in the context of energy
geostructures
Principles and modes of heat transfer. Energy conserva-
tion equation. Initial and boundary conditions. Principles
and modes of mass transfer. Mass conservation equation.
Initial and boundary conditions for energy conservation
equation.

e Analytical modelling of steady state heat and mass
transfers
The thermal resistance concept for time-independent so-
lutions. Heat transfer in energy piles and other circular
heat exchangers. Heat transfer and storage capacity of
energy piles. Heat transfer in energy walls and other
plane heat exchangers.

e Analytical modelling of transient heat transfer
The thermal resistance concept for time-dependent solu-
tions. Heat transfer around energy piles and other circular
heat exchangers. Heat transfer around energy walls and
other plane heat exchangers.

e Estimation of thermal potential of sites and design
parameters
Thermal response test. Other relevant experimental
laboratory tests for energy design.

e Application exercise session on the analysis of the
thermo-hydraulic behaviour of an energy geostructure.

PART C - Geotechnical and structural aspects (Day 2)

e Thermo-mechanical behaviour of single and groups
of energy piles
Effects caused by the application of thermal and mechan-
ical loads to energy piles. Group effects. Thermo-mechan-
ical schemes. The load-transfer concept. The Thermo-Pile
software for the analysis and design of energy piles.

e Thermo-mechanical behaviour of energy walls and
energy tunnels
Effects caused by the application of thermal and mechan-
ical loads to energy walls and energy tunnels.

e Thermo-hydro-mechanical behaviour of soils
Effects caused by the application of thermal and mechan-
ical loads to coarse- and fine-grained soils.

e Thermo-mechanical behaviour of soil-concrete in-
terfaces
Effects caused by the application of thermal and mechan-
ical loads to coarse- and fine-grained soil-concrete inter-
faces.

e Application exercise session on the analysis of the
thermo-mechanical behaviour of an energy geostructure.

e Visit of laboratory experimental facilities.

PART D - Integrated energy, geotechnical and struc-
tural design (Day 3)

e Development of projects of energy geostructures
Presentation of realised projects by practitioner compa-
nies: Mr. Tony Amis for GI-Energy and Mr. Didier Milhau-
ser for Marti SA.

¢ Performance-based design in the framework of Eu-
rocodes
The Eurocode programme. Limit states and design situa-
tions to consider in the design of energy geostructures.
Actions. Verification of requirements through partial fac-
tor method. Combinations of actions at ultimate and ser-
viceability limit states. Partial factors for thermal loads
acting on energy geostructures. Geotechnical and struc-
tural verifications.

e Application exercise session on the geotechnical and
structural performance-based design of an energy geo-
structure.

CONTACT

Formation Continue UNIL-EPFL
EPFL Innovation Park
Batiment E

CH-1015 Lausanne

Tél. : +41 21 693 71 20
formcont@unil.ch

(C-49-0)

A%Nﬁ}o‘ 4TH ANNUAL

@ URBAN UNDERGROUND
1

S SPACE & TUNNELLING

25th - 27th March 2019, Singapore
http://email.marcusevans-Ilse.com/files/amf mar-
cus evans/project 3935/AS-IF5039 - Catherine.pdf

Underground space development plays a critical role in cities,
connecting spaces, people and goods, thereby creating a new
urban fabric that contributes to the liveability and character
of cities. Overwhelming growth of cities in developing coun-
tries, shifting demographics and aging infrastructure in older
cities engaged with the demand for improved liveability and
environmental protection are creating a strong demand for
new underground infrastructure. The importance of urban
planning, sustainable development and urban resilience for
urban underground space and how this links to the new urban
agenda is crucial.

Underground spaces are certainly not limited to transport in-
frastructure. They are also equally significant when it comes
to integrated water and sanitation management. Most cities
have limited understanding of the potential of underground
space and there is little clarity on the importance of a plan-
ning approach to this space. The potential of underground
space is typically overlooked or neglected in planning pro-
cesses. The use of underground space can help cities remain
compact, energy efficient or find the space needed to include
new functions in the existing city landscape.

The sustainable development of urban underground space is
an issue which often gets overlooked. The use of under-
ground space, or rather its’ lack of use in our cities is some-
thing that urban planners and governments need to look into.

TA NEA THZ EEEEI'M - Ap. 119 - OKTQBPIOZ 2018

ZeAida 17


mailto:formcont@unil.ch
http://email.marcusevans-lse.com/files/amf_marcus_evans/project_3935/AS-IF5039_-_Catherine.pdf
http://email.marcusevans-lse.com/files/amf_marcus_evans/project_3935/AS-IF5039_-_Catherine.pdf

There is so much that can be done below the surface of our
cities. Underground space is an undervalued and a precious
asset that has a role to play in the future of our cities. It
provides urban areas with additional space when surface
space runs out and can add quality to the urban fabric if done
right whilst at the same time, the creation of underground
space faces many challenges both from a human design per-
spective and in terms of technical and cost challenges.

This conference is specially designed to meet all underground
and tunnelling practitioners’ demands to secure and guaran-
tee their investments. This conference will cover various as-
pects of urban underground planning and design as well as
innovative construction methods and technologies to maxim-
ise efficiency. The least understood aspect remains the fact
that the subsurface, depending on the type of geology, de-
livers an ecosystem that is key to human survival. An urban
underground future is something many look forward to as an
untapped potential where the underground space will become
vital for our survival.

Stream 1
Underground Space Design & Development

This stream will focus on the immense potential that urban
underground space can contribute to the sustainable and re-
silient development of cities. Despite this, the importance of
the ground beneath cities is still under-recognised and often
overlooked. This stream will focus on the planning and design
aspects of urban underground space which would mainly
cover the masterplanning and design aspects, sustainable
growth of cities and the liveability of urban population in new
underground spaces.

Stream 2
Innovative Tunnelling Construction & Technologies

This stream will highlight engineering and construction tech-
nicalities, TBM issues and challenges, operational, monitoring
and maintenance aspects of underground structures, incor-
porating innovative technologies and advancements for ef-
fective and efficient underground tunnelling developments.

Workshop
Project Financing & Delivery

This specially design workshop will help you advance your
knowledge of innovative project finance and benefit from
practical insights that will enable you to successfully arrange
long-term financing for infrastructure projects to make them
more bankable.

Register
Tel.: +603 2603 2588 Fax: +603 2723 6622
Email: CatherineT@marcusevanskl.com
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Sy |CASGEM9
Hurghada-Egypt

International Conference on Advances in
Structural and Geotechnical Engineering 2019
25 - 28 March 2019, Hurghada, Red Sea, Egypt
http://icasge.com/conference/308

The conference shall provide a forum for researchers and
professionals from various fields related to the theory of
structures, soil mechanics and foundation engineering, rein-
forced concrete constructions, properties and testing of ma-
terials, environmental engineering, steel constructions, con-
struction management, etc..., as well as other related areas,
to exchange and discuss the latest findings and experiences.
The Conference program includes invited keynote lectures, a
limited number of oral presentations, and poster presenta-
tions.

The articles received by the conference will go through a peer
review process and the passed articles shall be published in
a conference proceeding. Moreover, selected articles will be
published in a relevant international journal.

All participants will have a chance to build professional net-
works, talk with speakers and organizers, make new contacts
and enjoy the conference. The organizing committee hope to
assist senior and young engineers, researchers, and special-
ized academics to come together and update their knowledge
and understanding regarding the advances in structural and
geotechnical engineering issues.

Topics

Geotechnical Engineering
Reinforced Concrete Structures
Materials

Structural Analysis

Steel Structures

Construction Management
Others

NouhswnNe

The topics of interest include but not limited to:

Soil Behavior and Modeling

Soil Improvement

Problematic Soils

Geosynthetics

Deep Foundations

Underground Constructions

Environmental Geotechnics

Soil Dynamics and Earthquake Geotechnical Engineering
Slope Stability

Rock Mechanics

Analysis, Modeling and Design

Structural Stability

Steel and Composite Structures

Innovative Structural Conservation, Repair and Strength-
ening

Reinforced Concrete Design and Codes
Rehabilitation and Strengthening of buildings and struc-
tures

Extending the Life of Structures

Innovative Construction Materials

Sustainable and Green Construction Materials
Durability and Life Prediction of Structures
Structural Health Monitoring

Earthquake Engineering

Active and Semi Active Structural Control

High Performance Structures and Systems
Smart Structural Systems

Construction Planning and Scheduling

Safety, Quality and Environmental Management
Risk Analysis and Decision Making

Building Information Modeling (BIM)

Case Records of Failures

Construction and Demolition Waste Manegement

[e] O 0O 0O O OO OO OO0 O0OO0O O0O O0
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Contact information

Faculty of Engineering, Sebrbay, Tanta, El-Gharbia Gover-
norate, Arab Republic of Egypt

Email: icasge@unv.tanta.edu.eg

Telephone: 0403450532
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13th Australia New Zealand Conference on Geomechanics
2019, 01 + 03-04-2019, Perth, Australia, http://geomechan-
ics2019.com.au

AFRICA 2019 Water Storage and Hydropower Development
for Africa, 2-4 April 2019, Windhoek, Namibia, www.hydro-
power-dams.com/pdfs/africal9.pdf
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EGUSSREy 2019

NH9.12
Natural hazard impacts on technological sys-
tems and infrastructures
7-12 April 2019, Vienna, Austria
https://meetingorganizer.coperni-
cus.org/EGU2019/session/32510

Critical infrastructures and other technological systems such
as transportation systems, telecommunications networks,
pipelines, and reservoirs are at risk of natural hazards (e.g.,
landslides, earthquakes, floods) in many urban and rural ar-
eas worldwide. A key to safe and affordable operations of
these types of infrastructure is an in-depth knowledge of their
exposure and vulnerability to natural hazards and the impact
of damage experienced either locally or across the network.
Fundamental understanding of hazard and risk involves (i)
systematic identification and mapping of potential infrastruc-
ture exposure, (ii) integrated assessment of impact as result
of damage, repair and/or mitigation, (iii) indirect losses from
infrastructure disruption, (iv) consideration of interactions
between hazards and/or cascades of hazards. This session
welcomes contributions with a focus on natural hazards risk
assessment for critical infrastructures and technological sys-
tems, and compilation of databases to record impact and el-
ements at risk. We also encourage abstracts addressing the
development and application of tools for cost modeling. The
session is dedicated to contributions with national, regional,
and local perspective and intends to bring together experts
from science and practice as well as young scientists. We en-
courage poster submissions, and foresee a lively poster ses-
sion couple with oral talks, and will, if appropriate, have an
associated splinter discussion session.

Convener: Elena Petrova
Co-conveners: Maria Bostenaru Dan, Michal Bil, Elisabeth
Krausmann
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OMIS 2018 8th Conference of Croatian Geotechnical Society
with international participation Geotechnical challenges in
karst - Karl Terzaghi and karst in Croatia 110 years ago, 11.-
13. April 2019, Omis, Split, Croatia, www.hgd-cgs.hr/savjeto-
vanja/omis-2019

IICTG 2019 2nd International Intelligent Construction Tech-
nologies Group Conference “Innovate for Growth, Collaborate
for Win-Win”, 23-04-2019 - 25-04-2019, Beijing, China,
www.iictg.org/2019-conference

WTC2019 Tunnels and Underground Cities: Engineering and
Innovation meet Archaeology, Architecture and Art
and ITA - AITES General Assembly and World Tunnel Con-
gress, 3-9 May 2019, Naples, Italy, www.wtc2019.com

2019 Rock Dynamics Summit in Okinawa, 7-11 May 2019,
Okinawa, Japan, www.2019rds.org
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International Conference on Silk-roads Disaster
Risk Reduction and Sustainable Development
May 11-12, Beijing, China
www.sidrr.com

The Silk Road, beginning in the Han Dynasty (207 BC-220
BC), crosses more than 70 countries and affects some 4.4
billion people (63% of the world). For centuries, the Silk Road
has played an essential role in connecting the East and the
West, through the exchange of trade, science technology and
civilization. However, due to active underlying geological
structures, including rapid tectonic uplift, climate change,
and natural hazards (e.g., earthquakes, landslides, floods,
typhoons, tsunamis, etc.) that occur frequently, these condi-
tions place threats on both social development and liveli-
hoods along the Silk Road. Furthermore, numerous chal-
lenges related to disaster risk reduction exist in this area,
including a lack of background information and data sharing
mechanism, as well as an absence of a scientific risk assess-
ment method, and mitigation countermeasures, etc.

As a result of this serious situation, and integrated with
the Sendai Framework for Disaster Risk Reduction and
the Sustainable Development Goals 2030, there is an ur-
gent need to promote international cooperation in disaster
risk reduction and sustainable development along the Silk
Road. Resilience against natural hazards must be improved
and an international platform for joint research and infor-
mation sharing relevant to disaster risk reduction and sus-
tainable development is needed. Therefore, an international
research program for the disaster risk reduction along the
Silk Roads is being implemented under the umbrella of
SIiDRR (Silk-roads Disaster Risk Reduction) by Chinese
Academy of Sciences.

The implementation of this program will enhance disaster
prevention and will contribute to our ability to guarantee the
security of livelihood of the affected countries. Based on this
understanding, the Chinese Academy of Sciences (CAS),
China Association for Science and Technology, and United
Nations Environment Programme (UNEP) and International
Scientific Partners will jointly host the International Con-
ference on Silk-roads Disaster Risk Reduction and Sus-
tainable Development in Beijing, on May 11-12, 2019.
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The secretariat of the International Conference on Silk-roads
Disaster Risk Reduction and Sustainable Development invites
representatives from all the hosts, organizers and co-organ-
izers, as well as renowned experts and researchers from all
continents to participate in this Conference. The Conference
will consist of plenary sessions and symposiums. We antici-
pate some 500 participants.

Theme: Towards Safe, Green, and Resilient Silk Roads
Topics:

e Hazard information detection and data sharing

e Mechanisms and physical process

e Risk analysis and management

e Monitoring and early warning

e Hazard prevention and mitigation

e Emergency management and post-disaster reconstruc-
tion

e Cross-border disasters

e Sustainable development

Contact us: sidrr@imde.ac.cn
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4% Joint International Symposium on Deformation Monitoring
(JISsDM), 15 to 17 May, 2019, Athens, Greece,
www.jisdm2019.survey.ntua.gr

(C- 4 -0

TRANSOILCOLD 2019
Transportation Soil Engineering in Cold Regions
20 -23 May 2019, St. Petersburg, Russia
http://conf-geotech.wixsite.com/transoilcold2019

The “cold regions” of the world cover large areas in the north-
ern hemisphere, including Canada, Alaska, Finland, Norway,
Sweden, vast portion of China and Russia, and all the north-
ern tier of the United States. Cold regions cover 50% of the
world’s total land area.

Transportation infrastructure in cold regions faces great tech-
nical challenges due to ground freeze-thaw or permafrost
degradation. New transportation infrastructure on embank-
ments, such as high-speed railways on slab tracks or high-
ways, requires high geometry standards.

TRANSOILCOLD2019 aims to provide a broader look at the
overall problems faced by designers, contractors, and infra-
structure owners during planning and building of transport
infrastructure in cold regions.

Conference programme includes Young Geotechnical Engi-
neers Symposium.

TRANSOILCOLD2019 is organized as the follow-up to
TRANSOILCOLD symposiums, held in 2013 (Xining, China),
2015 (Novosibirsk, Russia) and 2017 (Gui-de, China).

Main Topics and Tracks

e problems of design, construction and operation of trans-
portation infrastructure in Arctic and cold regions (ICR);

e design, construction and exploitation of high speed rail-
way subgrade (HSS);

e geophysical techniques for geological survey and diag-
nostics (GT);

e geological studies for construction and design in perma-
frost regions (GP);

e disaster prevention in geotechnical structures (DP);

e stability of slopes, landslides, debris flows and avalanches
(SSL);
soil dynamics and earthquake engineering (SD);
geotechnical modelling of the transport facilities base
(GM);

e use of geosynthetics in construction and reconstruction of
transport facilities (GS);

e techniques of earth foundation strengthening (FS);

e geoenvironmental technologies in construction and re-
construction of transport facilities (GE);

e geotechnical problems of underground construction in
complex conditions (UC);

e transport facilities influence on underground structures
(IUS);

e frost heave and thaw weakening of subgrade, ballasted
subgrade and base of slab track (FH);

e experience in construction and maintenance of subgrade
in cold regions (SCR);

artificial ground freezing in transportation (AF);
cracking of pavement caused by the natural influences
and due to repeated cars passages (PC);

e construction, reconstruction and maintenance of bridges
and tunnels (BT);

e permafrost dynamics in changing climate and under tech-
nogenic impact (PD);

e transport infrastructure safety (TIS).

Contact Us

Andrei Petriaev  e-mail: pgups60@mail.ru

Anastasia Konon e-mail: geotech@pgups.ru, tel. +7 (921)
795-58-57 (also in WhatsApp and
WeChat)

o3

Underground Construction Prague 2019, June 3-5, 2019,
Prague, Czech Republic, www.ucprague.com

VII ICEGE ROMA 2019 - International Conference on
Earthquake Geotechnical Engineering, 17 - 20 June 2019,
Rome, Italy, www.7icege.com

ICONHIC2019 - 2nd International Conference on Natural
Hazards and Infrastructure, 23-26 June 2019, Chania, Crete

Island, Greece, https://iconhic.com/2019/conference

(C-49-0)

COMPDYN 2019

7" International Conference on
Computational Methods in Structural Dynamics and

TA NEA THZ EEEEI'M - Ap. 119 - OKTQBPIOZ 2018

ZgAida 20


mailto:sidrr@imde.ac.cn
http://www.jisdm2019.survey.ntua.gr/
http://conf-geotech.wixsite.com/transoilcold2019
http://conf-geotech.wixsite.com/transoilcold2019/young-geotechnical-engineers-sympos
http://conf-geotech.wixsite.com/transoilcold2019/young-geotechnical-engineers-sympos
mailto:pgups.geosintetik@mail.ru
mailto:pgups.geosintetik@mail.ru
mailto:pgups.geosintetik@mail.ru
http://www.ucprague.com/
http://www.7icege.com/
https://iconhic.com/2019/conference

Earthquake Engineering
24-26 June 2019, Crete, Greece

COMPDYN 2019 is the seventh edition of the Interna-
tional Conference on Computational Methods in Struc-
tural Dynamics and Earthquake Engineering and one of
the Thematic Conferences of the European Community on
Computational Methods in Applied Sciences (ECCOMAS) and
a Special Interest Conference of the International Association
for Computational Mechanics (IACM). It has also been pro-
moted by the European Committee on Computational Solids
and Structural Mechanics (ECCSM) of ECCOMAS. COMPDYN
2019 will be held in conjunction with the 3" International
Conference on Uncertainty Quantification in Computa-
tional Sciences and Engineering (UNCECOMP 2019),
also an ECCOMAS Thematic Conference.

Objectives

The increasing necessity to solve complex problems in Struc-
tural Dynamics and Earthquake Engineering requires the de-
velopment of new ideas and innovative methods for providing
accurate numerical solutions in affordable computing times.

The purpose of this Conference series is to bring together the
scientific communities of Computational Mechanics, Struc-
tural Dynamics and Earthquake Engineering in an effort to
facilitate the exchange of ideas in topics of mutual interest
and to serve as a platform for establishing links between re-
search groups with complementary activities. The communi-
ties of Structural Dynamics and Earthquake Engineering will
benefit from this interaction, acquainting them with advanced
computational methods and software tools which can highly
assist in tackling complex problems in dynamic/seismic anal-
ysis and design, while also giving the Computational Mechan-
ics community the opportunity to become more familiar with
very important application areas of great social impact.

Sessions related to specific topics of the Conference will be
introduced by Keynote Lectures which will be complemented
by invited Minisymposia, organized by recognized experts in
research areas of current interest, as well as by contributed
papers

Conference Topics

The conference topics include (the list is indicative):

Aeroelasticity

Algorithms for structural health monitoring
Constitutive modelling under earthquake loading
Dynamics of concrete structures

Dynamics of coupled problems

Dynamics of micro systems

Dynamics of steel structures

Geotechnical earthquake engineering

Impact dynamics

Inverse problems in structural dynamics
Multi-body dynamics

Nonlinear dynamics

Numerical simulation methods for dynamic problems

Optimum design and control in structural dynamics and
earthquake engineering

Parallel and distributed computing - Cloud computing
Performance-based earthquake engineering
Reliability of dynamic systems

Repair and retrofit of structures

Seismic isolation

Seismic risk and reliability analysis

Soft computing applications

Soil dynamics

Soil-structure interaction

Solution strategies for dynamic problems
Sound and vibration

Steel structures

Stochastic dynamics

Structural acoustics and vibro-acoustics
Wave propagation

Accepted Minisymposia (*)
Minisymposium 2

"Recent advances and challenges in geotechnical earthquake
engineering"

Castorina Silva Vieira (University of Porto, Portugal),
cvieira@fe.up.pt

Yiannis Tsompanakis (Technical University of Crete,

Greece), jt@science.tuc.gr

More Info »
Minisymposium 3

"Experimental measurements and numerical simulation on
problems in the field of Earthquake Engineering and Struc-
tural Dynamics"

George C. Manos (Aristotle University of Thessaloniki,
Greece), gcmanos@civil.auth.gr

More Info »

Minisymposium 5

"Numerical simulations of Soil Structure Interation case stud-
ies"

Davide Forcellini (Universita della Rep. Di San Marino, Italy)
davide.forcellini@unirsm.sm

Liam Wotherspoon (University of Auckland, New Zealand),
l.wotherspoon@auckland.ac.nz

More Info »

Minisymposium 6

"Seismic Safety Assessment of Structures”

Pedro Delgado (Universidade do Porto, Portugal), pdel-
gado@estg.ipvc.pt

Antdnio Aréde (Universidade do Porto, Portugal),
aarede@fe.up.pt

Raimundo Delgado (Universidade do Porto, Portugal), rdel-

gado@fe.up.pt

More Info »
Minisymposium 7

"Recent Advances in the Development of Approximate Math-
ematical Techniques for Solving Complex Simulation-Based
Problems Involving Uncertainty"

Hector Jensen (Department of Civil Engineering, Santa Ma-
ria University, Valparaiso, Chile), hector.jensen@usm.cl
Michael Beer (Institute for Risk and Reliability, Leibniz Uni-
versity, Hannover, Germany), beer@irz.uni-hannover.de
Jianbin Chen (Department of Structural Engineering, Tongji
University, China), chenjb@tongji.edu.cn

Francisco Alejandro Diaz de la O (Institute for Risk and Un-
certainty, University of Liverpool, United Kingdom), f.a.di-
azdelao@liverpool.ac.uk

Marcos Valdebenito (Department of Civil Engineering, Santa
Maria University, Valparaiso, Chile), marcos.valdebe-
nito@usm.cl

More Info »

Minisymposium 9

"Non-Linear Dynamics, Wave Propagation and Contact-Im-
pact Problems"

Jiri Naprstek (Institute of Theoretical and Applied Mechan-
ics, The Czech Academy of Sciences, Czech Republic),

TA NEA THZ EEEEI'M - Ap. 119 - OKTQBPIOZ 2018

ZeAida 21


mailto:cvieira@fe.up.pt
mailto:jt@science.tuc.gr
javascript:void(0);
mailto:gcmanos@civil.auth.gr
javascript:void(0);
mailto:davide.forcellini@unirsm.sm
mailto:l.wotherspoon@auckland.ac.nz
javascript:void(0);
mailto:pdelgado@estg.ipvc.pt
mailto:pdelgado@estg.ipvc.pt
mailto:aarede@fe.up.pt
mailto:rdelgado@fe.up.pt
mailto:rdelgado@fe.up.pt
javascript:void(0);
mailto:hector.jensen@usm.cl
mailto:beer@irz.uni-hannover.de
mailto:chenjb@tongji.edu.cn
mailto:f.a.diazdelao@liverpool.ac.uk
mailto:f.a.diazdelao@liverpool.ac.uk
mailto:marcos.valdebenito@usm.cl
mailto:marcos.valdebenito@usm.cl
javascript:void(0);

naprstek@itam.cas.cz

Anton Tkachuk (Institute for Structural Mechanics, Univer-
sity of Stuttgart, Germany), tkachuk@ibb.uni-stuttgart.de
Jose Gonzalez (Universidad de Sevilla, Camino de los Des-
cubrimientos, Spain), japerez@us.es

Radek Kolman (Institute of Thermomechanics, The Czech
Academy of Sciences , Czech Republic), kolman@it.cas.cz
K .C. Park (University of Colorado, United States),
kcpark@colorado.edu

More Info »

Minisymposium 10

"Progress and Challenges in Rail Track Dynamics"

Lukas Moschen (Acoustics and Rail Dynamics, VCE Vienna
Consulting Engineers, Austria), moschen@vce.at

Gunther Achs (Acoustics and Rail Dynamics, VCE Vienna
Consulting Engineers, Austria), achs@vce.at

Christoph Adam (Unit of Applied Mechanics, University of
Innsbruck, Austria), christoph.adam@uibk.ac.at

Anastasios Sextos (Department of Civil Engineering, Univer-
sity of Bristol, United Kingdom), a.sextos@bristol.ac.uk
More Info »

Minisymposium 11

"Post-earthquake assessment for buildings and infrastruc-
tures and reparability decisions"”

Maria Polese (Department of Structures for Engineering and
Architecture, University of Naples Federico II, Italy), ma-
ria.polese@unina.it

Marco Di Ludovico (Department of Structures for Engineer-
ing and Architecture, University of Naples Federico II, Italy),
marco.diludovico@unina.it

More Info »

Minisymposium 12

"Repair and Retrofit of Structures”

Ciro Del Vecchio (Department of Structures for Eng. and Ar-
chitecture University of Napoli "Federico II", Italy),
ciro.delvecchio@unina.it

Marco Di Ludovico (Department of Structures for Eng. and
Architecture University of Napoli "Federico II", Italy),
marco.diludovico@unina.it

Alper Ilki (Istanbul Technical University Civil Engineering
Faculty, Turkey), ailki@itu.edu.tr

<=Illl td=llll>

More Info »

Minisymposium 14

"A matter of scale: from real-time monitoring to area-wide
seismic risk assessment"

Konstantinos G. Megalooikonomou (Department of Civil and
Environmental Engineering, University of Cyprus, Cyprus),
kmegalO01l@ucy.ac.cy

More Info »

Minisymposium 15

"Advances in Numerical Methods for Linear and Non-Linear
Dynamics and Wave Propagation”

Alexander Idesman (Texas Tech University, United States),
alexander.idesman@ttu.edu

More Info »

Minisymposium 16

"Dynamic Time History Analysis of structures with nonlinear
soil-structure interaction in near-source earthquakes"
Naveen Choudhary (IIT Delhi, India), _.ce1150346@iitd.ac.in
More Info »

Minisymposium 19

"Dynamic Soil-Structure Interaction: Recent advances and
challenges”

Emmanouil Rovithis (Institute of Engineering Seismology
and Earthquake Engineering (EPPO-ITSAK), Greece), rovi-
this@itsak.gr

Raffaele Di Laora (University of Campania “Luigi Vanvitelli”,
Italy), raffaele.dilacra@unicampania.it

Maria Iovino (Universita degli Studi di Napoli “Parthenope”,
Italy), maria.iovino@uniparthenope.it

More Info »

Minisymposium 20

"High-performance Computing for Structural Mechanics and
Earthquake / Tsunami Engineering"

Shinobu Yoshimura (Department of Systems Innovation,
The University of Tokyo, Japan), yoshi@sys.t.u-tokyo.ac.jp
Naoto Mitsume (Department of Systems Innovation, The
University of Tokyo, Japan), mitsume@sys.t.u-tokyo.ac.jp
More Info »

Minisymposium 21
"Title to be announced”

Gian Paolo Cimellaro (Department of Structural, Geotech-
nical & Building Engineering (DISEG) Politecnico di Torino,
Italy), gianpaolo.cimellaro@polito.it

Minisymposium 22

"Innovative Methods and Models to optimize the Use and
reuse of historical cultural heritage exposed to Natural risks
and Social dynamics"

Marco Vona (School of Engineering, University of Basilicata,
Italy), marco.vona@unibas.it

Benedetto Manganelli (School of Engineering, University of
Basilicata, Italy), benedetto.manganelli@unibas.it
Beniamino Murgante (School of Engineering, University of
Basilicata, Italy), beniamino.murgante@unibas.it

More Info »

Minisymposium 25

"Special design and analysis of structures”

Georgios S. Papavasileiou (University of Applied Sciences of
Thessaly, Greece), gpapav@teilar.gr

Nikos G. Pnevmatikos (University of West Attica, Greece),
pnevma@teiath.gr

More Info »

Minisymposium 26

"Recent Advances on Energy-Based Seismic Design"
Fabrizio Mollaioli (Sapienza University of Rome, Italy), fab-
rizio.mollaioli@uniromal.it

Amadeo Benavent-Climent (Universidad Politécnica de Ma-
drid, Spain), amadeo.benavent@upm.es

More Info »

Minisymposium 27

"Advances in model reduction techniques in computational
structural dynamics"

Jin-Gyun Kim (Kyung Hee University, Korea (South)), jing-
yun.kim@khu.ac.kr

K.C. Park (University of Colorado Boulder, United States),
kcpark@colorado.edu

Roger Ohayon (Conservatoire National des Arts et Metiers
(CNAM), France), roger.ohayon@cnam.fr

More Info »

Minisymposium 29

"Aftershock Risk Assessment: State of the Art and Future
Challenges”
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Fatemeh Jalayer (University of Naples Federico II, Italy),
fatemeh.jalayer@unina.it

Hossein Ebrahimian (University of Naples Federico II, Italy),
ebrahimian.hossein@unina.it

More Info »

Minisymposium 34

"Seismic Input Characterization for Engineering Structures:
Models, Tools and Methodologies"

Georgios Baltzopoulos (University of Naples Federico 1I, It-
aly), georgios.baltzopoulos@unina.it

Eugenio Chioccarelli (Pegaso Telematic University, Italy),

eugenio.chioccarelli@unipegaso.it
More Info »

Minisymposium 36

"Seismic assessment of existing structures before and after
strengthening"

Stefanos Dritsos (University of Patras, Greece),
s.dritsos@upatras.gr

Andreas Kappos (City, University of London, UK, and Aristo-
tle University of Thessaloniki, Greece), ajkap@civil.auth.gr
More Info »

Minisymposium 37

"Full and Small scale dynamic tests to increase confidence
in numerical and analytical models for SSI analysis"

Francesca Dezi (University of San Marino, San Marino),
francesca.dezi@unirsm.sm

Sandro Carbonari (Universita Politecnica delle Marche, It-
aly), s.carbonari@staff.univpm.it

Fabrizio Gara (Universita Politecnica delle Marche, Italy),
f.gara@univpm.it

Michele Morici (University of Camerino, Italy), michele.mor-
ici@unicam.it

Graziano Leoni (University of Camerino, Italy), graziano.le-
oni@unicam.it

More Info »

Secretariat

National Technical University of Athens
Zografou Campus, Athens 15780, Greece
+30.210.7724279

+30.210.7721693

info@compdyn.org

(*) NapouaialovTal HOVO auTd Nou eVOEXONEVWG EVIIAPEPOUV
Ta PEAN Tng EEEETMM.
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IS-GLASGOW 2019 - 7th International Symposium on Defor-
mation Characteristics of Geomaterials, 26 - 28 June 2019,
Glasgow, Scotland, UK, https://is-glasgow2019.0rg.uk

cmn 2019 -Congress on Numerical Methods in Engineering,
July 1 - 3, 2019, Guimaraes, Portugal, www.cmn2019.pt
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7th Asia-Pacific Conference on Unsaturated
Soils
August 23~25, 2019, Nagoya, Japan
www.jiban.or.jp/e/activities/events/20190823-25-
seventh-asia-pacific-conference-on-unsaturated-soils

Following the success of the last conference held in Guilin,
China, in 2015, the Japanese Geotechnical Society and
ISSMGE TC106 are pleased to host, on this great tradition of
conference series, the 7th Asia-Pacific Conference on Unsatu-
rated Soils (AP-UNSAT2019) in Nagoya City, the geographical
center of Japan. The organize committee of AP-UNSAT2019
also hope that all events during the conference may provide
an easy-access bridge between the theoretical researches
and the practical applications related to unsaturated soils. In
particular, young researchers and engineers dealing with un-
saturated soils from Asia-Pacific region and beyond are
warmly encouraged to attend the conference and submit
their papers. Well-documented case histories from the region
are also particularly welcome.

Conference Themes

Fundamental soil behavior

1 Micro-and macro structure
2 Water-retention

-3 Stress-strain behavior

4 Multi-physic couplings

5 Monotonic/Cyclic behavior

New equipment and testing methods

1 Advanced and new testing equipment
-2 Sensors for suction/moisture measurements
3 In-situ/field testing

Modelling

-1 Constitutive modelling
C-2 Numerical modelling and analysis

D. Geotechnical engineering problems

D-1 Case histories
D-2 Hazards
D-3 Foundations

Energy and environmental issues

-1 Soil-atmospheric interaction
-2 Capillary barriers

-3 Nuclear waste disposal

-4 Gas hydrate

-5 CO:2 sequestration

CONTACT: JGS International Affairs Department, ap-un-
sat2019@jiban.or.jp

o3 O

The 17th European Conference on Soil Mechanics and Ge-
otechnical Engineering, 1%t - 6™ September 2019, Reykjavik
Iceland, www.ecsmge-2019.com

SECED 2019 Conference Earthquake risk and engineering to-
wards a resilient world, 9-10 September 2019, Greenwich,
London, U.K., www.seced.org.uk/2019

3rd International Conference “Challenges in Geotechnical En-
gineering” CGE-2019, 10-09-2019 - 13-09-2019, Zielona
Gora, Poland, www.cgeconf.com
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14th ISRM International Congress, 13-18 September 2019,
Iguassu Falls, Brazil, www.isrm2019.com
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IMYGEC .. = _

1st Mediterranean Young
Geotechnical Engineers Conference
Double Events - MYGEC & EYGEC

23-24'" September, 2019

Kefaluka Resort Hotel Bodrum, Mugla-Turkey

http://mygec2019.0r

It is my pleasure to invite you to the “1%t Mediterranean
Young Geotechnical Engineers Conference” which will be or-
ganized by the Civil Engineering Department of Mugla Sitki
Kogman University. 1%t MYGEC will be held on 23-24%" Sep-
tember, 2019 at Kefaluka Resort Hotel (www.kefalukare-
sort.com) Bodrum, Mugla-Turkey. Bodrum is a fascinating
holiday spot and the site of the ancient city of Halikarnassus,
the location of the famous Mausoleum of Halikarnassus (built
after 353 BCE) - one of the Seven Wonders of the Ancient
World.

The conference will be organized under the auspices of Turk-
ish Geotechnical Society and ISSMGE with the intention of
bringing young geotechnical engineers and researchers from
Mediterranean countries together and encouraging them to
present their work and reinforce their connections. An excel-
lent platform will be provided for the young participants to
meet and interact, to exchange knowledge and new ideas and
to share interests and experiences while enjoying natural
beauty of Bodrum, Mugla, Turkey.

With this event, the creation of future collaborations and net-
works is aimed between young researchers and fellow col-
leagues while the geotechnical topics are discussed.

The dates and venue of this conference offers the attendees
a special chance to follow double international and significant
events one after another. The 15t MYGEC will be followed by
the “27" European Young Geotechnical Engineers Confer-
ence” which will take place on the 26™ to 27™ of September,
2019; also at Kefaluka Resort Hotel Bodrum. In this way, a
blended atmosphere, a bigger get together and a larger plat-
form of collaboration will be provided for the attendees.

Topics

Site investigation

Testing and instrumentation methods for laboratory and
field

Soil properties and soil behavior

Ground improvement and reinforcement
Geosynthetics

Constitutive, numerical and physical modelling
Recent advances in numerical modeling
Recent advances in physical modeling
Selection of design parameters
Foundation engineering

Deep excavations and retaining structures
Tunneling and underground structures
Infrastructure projects

Embankments, levees, or dams

Slopes and landslides

Earth structures

Port and marine structures

Transportation geotechnics

Environmental geotechnics

Energy geotechnics

Soil-structure interaction

Offshore structures - wind farms, oil and gas facilities

Lifelines - pipelines, communications, and transportation
systems

Resiliency - emergency response, land use planning, and
recovery

Earthquake engineering
Seismic hazard assessments
Ground motions and site response

Multi-hazard considerations - hurricane, tsunami, flood,
sea-level rise

e Physical modeling - centrifuge, shaking table, or field
scale

Numerical analyses - dynamic or simplified

Performance based design methodologies - probabilistic
frameworks

Performance based design - codes and guidance
Sustainability and life cycle cost analyses
Liquefaction

Challenging soils

Vibration isolation

Education

Contact

Scientific Secretariat
Altug SAYGILI

Selda DURMAZ

Onur TOYGAR

Phone:+90 252 211 1942
E-mail: secretariat@mygec2019.0rg

o3

27" European Young
Geotechnical Engineers
Conference

=2th
Double Events - MYGEC & EYGEC 26-27" September, 2019

Kefaluka Resart Hotel Bodrum, Mudla-Turkey

27t EYGEC 45

http://eygec2019.org/info

It is my pleasure to invite you to the “27™ European Young
Geotechnical Engineers Conference” which will be organized
by the Civil Engineering Department of Mugla Sitki Kogman
University. 27" EYGEC will be held on 26-27™" September,
2019 at Kefaluka Resort Hotel (www.kefalukaresort.com)
Bodrum, Mudla-Turkey. Bodrum is a fascinating holiday spot
and the site of the ancient city of Halikarnassus, the location
of the famous Mausoleum of Halikarnassus (built after 353
BCE) - one of the Seven Wonders of the Ancient World.

The conference will be organized under the auspices of Turk-
ish Geotechnical Society and ISSMGE with the intention of
bringing young geotechnical engineers and researchers from
European countries together and encouraging them to pre-
sent their work and reinforce their connections. An excellent
platform will be provided for the young participants to meet
and interact, to exchange knowledge and new ideas and to
share interests and experiences while enjoying natural
beauty of Bodrum, Mugla, Turkey.
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With this event, the creation of future collaborations and net-
works is aimed between young researchers and fellow col-
leagues while the geotechnical topics are discussed.

The dates and venue of this conference offers the attendees
a special chance to follow double international and significant
events one after another. The 27% EYGEC will be the following
event to the “1%t Mediterranean Young Geotechnical Engi-
neers Conference” which will take place on the 23 to 24 of
September, 2019; also at Kefaluka Resort Hotel Bodrum. In
this way, a blended atmosphere, a bigger get together and a
larger platform of collaboration will be provided for the at-
tendees.

Topics

= Site investigation

=  Testing and instrumentation methods for laboratory and
field

= Soil properties and soil behavior

®  Ground improvement and reinforcement

® Geosynthetics

= Constitutive, numerical and physical modelling

= Recent advances in humerical modeling

= Recent advances in physical modeling

= Selection of design parameters

= Foundation engineering

=  Deep excavations and retaining structures

® Tunneling and underground structures

= Infrastructure projects

® Embankments, levees, or dams

= Slopes and landslides

=  Earth structures

® Port and marine structures

= Transportation geotechnics

= Environmental geotechnics

" Energy geotechnics

®  Soil-structure interaction

= Offshore structures - wind farms, oil and gas facilities

= Lifelines - pipelines, communications, and transportation
systems

= Resiliency - emergency response, land use planning, and
recovery

= Earthquake engineering

=  Seismic hazard assessments

® Ground motions and site response

® Multi-hazard considerations - hurricane, tsunami, flood,
sea-level rise

" Physical modeling - centrifuge, shaking table, or field
scale

" Numerical analyses - dynamic or simplified

=  Performance based design methodologies - probabilistic
frameworks

= Performance based design - codes and guidance

=  Sustainability and life cycle cost analyses

= Liquefaction

= Challenging soils

= Vibration isolation

= Education

Contact

Scientific Secretariat
Altug SAYGILI

Selda DURMAZ

Onur TOYGAR

Phone:+90 252 211 1942
E-mail: secretariat@eygec2019.org
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3rd ICTITG International Conference on Information Technol-
ogy in Geo-Engineering, Sep. 29-02 Oct., 2019, Guimaraes,
Portugal, www.3rd-icitg2019.civil.uminho.pt

11t ICOLD European Club Symposium, 2 - 4 October 2019,
Chania Crete - Greece, www.eurcold2019.com

4° MaveAAfvIo ZuvEdPIo AVTICEIOPIKAG MnNxavikng kal Texvi-
KNG ZeiopoAoyiag 20 Xpovia Merd..., ABriva, 4-6 OkTwBpiou,
2019, www.eltam.org

(C24R-0)

XVII African Regional Conference on
Soil Mechanics and Geotechnical Engineering
07-10 October 2019, Cape Town, South Africa

The South African Institution of Civil Engineering cordially in-
vites all our colleagues from Africa and beyond to attend the
17th African Regional Conference on Soil Mechanics and Ge-
otechnical Engineering.

Hosted in one of the continent's most iconic cities, this con-
ference will serve practitioners, academics and students of all
geotechnical backgrounds. The conference will take place at
the Cape Town International Convention Centre (CTICC) of-
fering world class conferencing facilities in the heart of South
Africa's mother city and will offer extensive opportunities for
Technical Committee Meetings, Workshops, Seminars, Exhi-
bitions and Sponsorships. Exciting Technical Visits, including
tours to the famous Robben Island, await.

The 7th African Young Geotechnical Engineers' Conference (8
- 10 October 2019) will commence on 8 October 2019, the
day following the African Regional Conference (ARC) opening.
The conference venue will be shared with the ARC delegates
to initiate dialogue between junior and senior engineers while
young geotechnical engineers acquaint themselves with the
industry standards, new geotechnical developments and re-
sources available to further their careers. The YGE conference
provides an approachable audience within a vibrant environ-
ment where young presenters under the age of 35 are en-
couraged to exercise their presentation and technical writing
skills on a continental platform.

Organiser: SAICE
Contact person: Dr Denis Kalumba
Email: denis.kalumba@uct.ac.za

O3

XVI Asian Regional Conference on Soil Mechanics and Ge-
otechnical Engineering, 21 - 25 October 2019, Taipei, China

www.1l6arc.org

XVI Panamerican Conference on Soil Mechanics and Geotech-
nical Engineering, 18-22 November 2019, Cancun, Quintana
Roo, Mexico, http://panamerican2019mex-
ico.com/panamerican
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YSRM2019 - The 5th ISRM Young Scholars’ Symposium on
Rock Mechanics and REIF2019 - International Symposium on
Rock Engineering for Innovative Future - Future Initiative for
Rock Mechanics and Rock Engineering - Collaboration be-
tween Young and Skilled Researchers/Engineers - 1-4 De-
cember 2019, Okinawa, Japan, WWW.ec-
pro.co.jp/ysrm2019/index.html

o3 D

15th International Conference on Geotechnical
Engineering, and
9th Asian Young Geotechnical Engineers Con-
ference
05-12-2019 + 07-12-2019, Lahore, Pakistan

Organiser: Pakistan Geotechnical Engineering Society
(PGES)

Contact person: Dr. Muhammad Irfan (for 15ICGE); Dr. Ja-
hanzaib Israr (for 9AYGEC)

Address: Civil Engineering Department, UET Lahore, Paki-
stan

Phone: +92 306 66 666 010; +92 334 413 2808

Email: 15icge@uet.edu.pk , 9aygec@uet.edu.pk

3 O

14th Baltic Sea Geotechnical Conference 2020
25 =+ 27 May 2020, Helsinki, Finland

Organiser: Finnish Geotechnical Society

Contact person: Leena Korkiala-Tanttu

Email: leena.korkiala-tanttu@aalto.fi

Website: http://www.ril.fi/en/events/bsgc-2020.html
Email: ville.raassakka@ril.fi

o3 D

Nordic Geotechnical Meeting
27-29 May 2020, Helsinki, Finland

Contact person: Prof. Leena Korkiala-Tanttu
Address: SGY-Finnish Geotechnical Society,
Phone: +358-(0)50 312 4775

Email: leena.korkiala-tanttu@aalto.fi

(C- 4 -0

EUROCK 2020
Hard Rock Excavation and Support
June 2020, Trondheim, Norway

Contact Person: Henki @degaard, henki.oedegaard@multi-
consult.no

o3 O

DFI Deep Mixing 2020
15 to 17 June 2020, TBD, Gdansk, Poland

Organizer: Deep Foundations Institute

Contact person: Theresa Engler

Address: 326 Lafayette Avenue, Hawthorne, NJ 07506, USA
Phone: 19734234030

Fax: 19734234031

Email: tengler@dfi.org

Website: http://www.dfi.org

Email: staff@dfi.org

o3 O

4th European Conference on Unsaturated Soils -
Unsaturated Horizons
24-06-2020 = 26-06-2020, Lisbon, Portugal

Organiser: IST, TUDelft and UPC
Contact person: info@EUNSAT2020.tecnico.ulisboa.pt
Website: http://www.EUNSAT2020.tecnico.ulisboa.pt

o3 O

Geotechnical Aspects of
Underground Construction in Soft Ground
29 June to 01 July 2020, Cambridge, United Kingdom

Organiser: University of Cambridge

Contact person: Dr Mohammed Elshafie

Address: Laing O'Rourke Centre, Department of Engineer-
ing, Cambridge University

Phone: +44(0) 1223 332780

Email: me254@cam.ac.uk

(C-49-0)

TORINO 2020

grenoble - milano

16th International Conference of the Interna-
tional Association for Computer Methods and
Advances in Geomechanics - IACMAG
29-06-2020 + 03-07-2020, Torino, Italy
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The 16th International Conference of the International Asso-
ciation for Computer Methods and Advances in Geomechanics
(15IACMAG) will be held in Turin, Italy, 29 June - 4 July 2020.
The aim of the conference is to give an up-to-date picture of
the broad research field of computational geomechanics.
Contributions from experts around the world will cover a wide
range of research topics in geomechanics.

UNSAT 2022 . e e o, o
Pre-conference courses will also be held in Milan and Greno- ) ’
ble.

UNSAT2022
Contact Information 8th International Conference on Unsaturated
Soils
Contact person: Symposium srl June or September 2022, Milos island, Greece

Address: via Gozzano 14
Phone: +390119211467
Email: info@symposium.it, marco.barla@polito.it

o3 D

EUROGEO WARSAW 2020 7" European Geosynthetics Con-
gress, 6-9 September 2020, Warsaw, Poland, www.euro-
geo7.org

(C- 4 -0

6th International Conference on Geotechnical
and Geophysical Site Characterization
07-09-2020 + 11-09-2020, Budapest, Hungary
www.isc6-budapest.com

Organizer: Hungarian Geotechnical Society
Contact person: Tamas Huszak

Address: Muegyetem rkp. 3.

Phone: 0036303239406

Email: huszak@mail.bme.hu

Website: http://www.isc6-budapest.com
Email: info@isc6-budapest.com

o3 D

5™ World Landslide Forum Implementation and Monitoring
the USDR-ICL Sendai Partnerships 2015-2015, 2-6 Novem-
ber 2020, Kyoto, Japan, http://wlf5.iplhg.org

o3 D
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New Research Aims
to Elevate Tunneling Success

Tunneling engineers learn to operate an earth-pressure bal-
ance TBM simulator to help understand real-world TBM-
ground interactions

As builders of infrastructure burrow below grade, the stakes
grow higher. Underground conditions aren’t always clear be-
fore excavation, and irregularities can prove costly, slowing
progress on projects valued in the billions of dollars. As a
result, industry and academia are investigating new technol-
ogies, including greater automation of tunneling systems and
the imaging of terrain that lies ahead of them, to ensure op-
erations proceed as efficiently and safely as possible.

Particularly challenging are the multiple moving parts and at-
tendant monitoring involved in excavating larger under-
ground tunnels. Tunnel-boring machines (TBMs)—the mas-
sive, wormlike systems that chew through earth to create
openings for rail, road, water, wastewater, utility systems
and the like—produce continuous streams of sensor-gener-
ated data as they navigate complex, shifting ground condi-
tions, sometimes hundreds of feet beneath the earth’s sur-
face.

In addition to thrust, steering and ground conditioning, TBM
operators must digest and respond to real-time information
about surface and subsurface settlement, vibrations, cutter-
head speed and rotation, and screw-conveyor activity. Those
are among the outputs collected by the machine’s central
control system, frequently a programmable logic controller
(PLC).

However, studies indicate that a typical operator can't opti-
mally control more than three to four of the more than two
dozen independent parameters that TBMs generate, says Mi-
chael Mooney, professor of civil engineering and the Grew-
cock chair of underground construction and tunneling at Col-
orado School of Mines’ (CSM) Center of Underground Con-
struction and Tunneling in Golden, Colo.

Complexity is amplified in urban settings, “where there is lit-
tle margin for error due to allowable settlements of just % to
2 inch for overlying utilities, streets and buildings, and for
projects involving tunnel excavations of up to 700 inches in
diameter,” Mooney says.

“You're operating a system where conditions—ground,
torque, thrust, vibrations—are changing all the time,” con-

TA NEA THZ EEEEI'M - Ap. 119 - OKTQBPIOZ 2018

curs Randy Essex, executive vice president with London-
based engineer and tunneling specialist Mott MacDonald
Group. He is also an executive council member with the In-
ternational Tunneling and Space Association (ITSA). “It's too
much for humans to handle, so technology is stepping in to
assist us,” Essex says.

Multiple Partners

Many entities—members of academia, CSM included—are
working among themselves and with industry leaders to ad-
vance automation in TBMs. The goals: improve tunneling per-
formance and productivity. In particular, CSM is deploying
artificial intelligence—pattern recognition in data from oper-
ator-generated inputs and performance-related outputs—to
understand the physics of TBM ground interactions.

To do so, researchers gather data from thousands of sensors
placed throughout the TBM, and on ground surfaces and
other targets, then analyze that information via CSM-gener-
ated algorithms to detect or “tease out” patterns in data oth-
erwise difficult to distinguish.

“It's really about identifying relationships between the inputs
and outputs—what works or doesn’t as well in actions be-
tween the two,” Mooney says. “To achieve a better output—
say in advanced speed—you need to specify a better input.
Through pattern recognition, AI may suggest the input
changes to advance the speed.”

All told, “we're ideally identifying the best combination of pa-
rameters to optimize the TBM’s performance or keep abreast
of when conditions change,” says Mooney. Assuming that
patterns are identified early and updated as the TBM pro-
gresses, tunnelers can use that to improve performance
throughout the project.

“To some extent, most TBMs already implement automation
via PLCs that respond to a given output with a given input,”
says Richard McLane, chief mechanical engineer with Evans-
ville, Ind.-based Traylor Bros. The contracting firm special-
izes in large tunneling projects, including the West Side Sub-
way Extension in Los Angeles, a 3.92-mile undertaking. Like
other large firms, Traylor has dabbled in automation-related
boring, including elements of ground conditioning.

The advances come at a time when infrastructure providers,
particularly those in urban areas, find they have only one di-
rection left to go. In 2016, worldwide tunneling expenditures
totaled $100 billion and projects achieved 3,200 miles, ac-
cording to ITSA. In addition, activity is growing at an average
annual rate of 7%, twice that of the global construction mar-
ket.

As a result, the time is ripe for CSM to move its Al-related
activity lab to the field. If all goes as planned, the CSM team
will introduce Al as a project element for the upcoming exca-
vation of the $600-million Northeast Boundary Tunnel (NEBT)
in Washington, D.C. It is the largest portion of city’s multibil-
lion-dollar Clean Rivers Project, says Daniele Nebbia, project
manager with Lane Construction Corp. The Cheshire, Conn.-
based contractor is partnering on NEBT with Milan, Italy-
based controlling contractor Salini Impregilo.

Identifying Inefficiencies

Having done tunneling for a previous phase of Clean Rivers,
the two firms provided CSM with TBM-generated data from
the project. That may help to maximize AI on the 27,000-ft-
long, 23-in.-dia NEBT, where depths will extend 50 ft to 160
ft below ground. “Ideally, we’d be riding along virtually, also
analyzing TBM data generated from excavating NEBT,” says
Mooney.

“We're attempting to identify the inefficiencies in our param-
eters and minimize downtime,” adds Nebbia. “As contractors,
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we want to be as efficient and productive as possible and, in

”

this instance, manage settlement at the same time.

Based on data from sensors in cutter heads and other tun-
neling components, researchers hope to generate TBMs ca-
pable of autonomous operation

However, the road to complete TBM automation may prove
to be slow. For the foreseeable future, “industry will likely
rely on systems in which Al contributes to operator-assisted
decision making,” Mooney says. “In time, given the reliability
of intelligence, the operator may allow 5% AI-generated de-
cisions, then 25% or 50%, and, finally, 100%. Think of it like
the development and acceptance of a self-driving car,” he
says.

Meanwhile, the emphasis is on improving imaging ahead of
TBMs. Although project teams may bore 6-in.-dia test holes
every 100 to 200 yd, those don’t result in a complete map of
below-grade conditions.

To better illuminate conditions, CSM is working with radar
that reflects water, fracturing and other conditions before the
TBM encounters them. CSM recently introduced the tech-
nique for a 700- to 900-ft-deep bypass to the leaking Ron-
dout-West-Branch Tunnel. For the project, located in New
York’s Orange and Dutchess counties, “joint venture contrac-
tors Kiewit and Shea are drilling 2.5-inch-diameter horizontal
probe holes through about 200 to 300 feet of ground, then
routing a radar-emitting probe through the boreholes,”
Mooney says. To date, the technology has proved useful,
though it remains to be seen how it performs in difficult ter-
rain with groundwater, faults, fractures, solution cavities,
etc. in the limestone.

The CSM lab also is researching imaging from the injection of
low levels of electricity into the ground ahead of a TBM's cut-
ter head. The technology is key for urban settings, given that
electrical currents can identify spatial contrast in conductiv-
ity, not only from changes in rock and soil types, but also
from pipes, foundations, abandoned wells and other anoma-
lies, Mooney says.

However, moving the technology from lab to field may prove
problematic. “We’re working on creating more robust instru-
mentation that can withstand the rigors of a destructive en-
vironment,” he says.

(John Gregerson / ENR Engineering News Record, Septem-
ber 26, 2018, https://www.enr.com/articles/45247-new-re-
search-aims-to-elevate-tunneling-success)
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UC San Diego's earthquake simulator will soon
give truer sense of deadly temblors

Spectators take a look at a five-story building that was con-
structed on UC San Diego's big shake table in Scripps
Ranch, shortly before the structure was shaken hard during
an earthquake simulation in 2012.

UC San Diego’s outdoor shake table in Scripps Ranch will
soon give engineers a truer sense of the fury that’s released
when big earthquakes erupt in places around the globe from
the San Fernando Valley to the mountains of Afghanistan.

The National Science Foundation gave the campus $16.3 mil-
lion to upgrade the center so it can more accurately simulate
quakes, a complex phenomenon that in some years kills hun-
dreds of thousands of people worldwide.

The table is the largest of its kind and has conducted experi-
ments that have led to tougher building and design codes for
bridges and housing. But it can only move structures back-
ward and forward. Quakes can move the ground in many di-
rections.

Engineers will modify the table so that it also can move up
and down, right and left, and simulate the pitch, roll and yaw
that can come with ground motion. Collectively, these move-
ments are called the “six degrees of freedom.”

The upgrade involves adding pistons and power to a table
that’s used by researchers from around nation to simulate
quakes big enough to send seismic waves coursing through
the earth for weeks.

“We will be able to reproduce earthquake motions with the
most accuracy of any shake table in the world,” said Joel
Conte, the UC San Diego structural engineer who is oversee-
ing the project.

“This will accelerate the discovery of the knowledge engi-
neers need to build new bridges, power plants, dams, levees,
telecommunication towers, wind turbines, retaining walls,
tunnels, and to retrofit older structures. It will enhance the
resiliency of our communities.”

The upgrade comes at a worrisome time in California.

In June, the U.S. Geological Survey said that 38 high-rise
buildings in San Francisco that were constructed between
1964 and 1994 could buckle if they were hit by the type of
earthquake that devastated the city in 1906. The list includes
the famed Transamerica Pyramid in the Financial District.
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There’s also concern about a newer skyscraper, the 58-story
Millennium Tower, which has been sinking and tilting, making
it more vulnerable to big quakes.

San Diego is on shaky ground as well.

In 2017, the Earthquake Engineering Research Institute re-
leased a report that says that 2,000 people could die in San
Diego if a 6.9-magnitude quake erupts on the Rose Canyon
fault, which runs through the heart of the city. Potential prop-
erty damage: $40 billion.

The EERI emphasized that the figures are mere estimates
because modeling the complexities of earthquakes is hard to
do with existing models and technology.

Even so, engineers have made progress.

Since it opened in the late 1980s, UC San Diego’s Powell La-
boratories has been heavily involved in developing and test-
ing key portions of roads and bridges, leading to changes in
building codes.

The shake table was added in 2004 to give scientists and en-
gineers better ability to test large structures, ranging from
wood-frame buildings to bridge columns to a 70-foot wind
turbine.

The need for such a table had been apparent for decades.

The 6.7-magnitude Northridge quake in 1994 appears to
have caused the ground to move vertically as well as hori-
zontally. That vertical movement may be the reason that
some bridge support columns rose upward and pierced the
decks of bridges.

Such wild ground motions weren’t unknown to engineers. The
1971 San Fernando earthquake, which measured 6.6, ap-
pears to have caused the soil to rotate in some areas. That,
in turn, may have caused some buildings to turn like cork-
screws.

The movement contributed to the billions of dollars in prop-
erty damage inflicted by the quake.

The table has been used to relive some of these jarring
events, notably the Northridge quake.

That temblor caused the thunderous collapse of a parking
garage at Cal State Northridge. Engineers from the University
of Arizona built a similar garage in 2008, then shook it harder
than the real quake.

The experiment revealed a great deal about how such struc-
tures absorb and distribute energy, leading to a strengthen-
ing of national building codes.

More recently, a team led by UC San Diego built and tested
a five-story building that had many of the features of a hos-
pital — such as an ICU and a surgery suite — as well as a
working elevator and a sprinkler system. The goal was to un-
derstand what would happen inside a hospital during a cata-
strophic quake.

To ensure they didn’t miss anything, engineers placed 500
sensors in and around the building, and installed 70 cameras.

Then they simulated several high-intensity earthquakes, and
later set part of the building on fire to replicate a frequent
after-effect of temblors.

“What we are doing is the equivalent of giving a building an
EKG,” lead engineer Tara Hutchinson later told the media.

The experiment helped lead to the design of safer hospitals,
and it was followed by a project that focused on a subject of
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great concern in California — four-story wood-frame residen-
tial buildings that have garages on the first floor.

The structures — mostly built in the 1920s, 30s and 40s —
are now seen as vulnerable to collapse in a huge quake.

In 2013, Colorado State University constructed one of the
structures on the shake-table and outfitted it with various
types of retrofitting to see what would happen.

The result was good, and bad.

The building survived shake tests with the retrofitting in
place. When it was taken out, calamity followed.

“There was creaking and crunching, then a thunderous col-
lapse, followed by dust and debris floating up,” said John W.
van de Lindt, the CSU engineer who led the project.

Today, Lindt is drawing up plans for a 10-story building that
will be built on the same spot. But this time, he’ll be able to
move the building any direction he wants.

“The U.S. and California have really been at the forefront of
this kind of research,” Lindt said. “The upgrade will help us
keep pace with the world. We really need this.”

(Gary Robbins / The San Diego Union-Tribune, October 12,
2018, http://www.sandiegouniontribune.com/news/sci-

ence/sd-me-earthquakes-ucsd-20181008-story.html)
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Toouvapi oTtov k0Ano Palu Tng Ivdovnaoiag.
Avaloyieg oTov eAAadiIkO Xwpo.

To Toouvaui (kuua Tou Aiuaviou ora ianwvikd) n 0ahaooio
OEIOHIKO KUHA, nou eopalpéva ovoualeral naAippoiko, dev
€XEl Kapia oxeon Pe Ta peydAa BaAdcoia kKUPATA TOU WKEA-
voU, ME JETEWPOAOYIKN enidpaacn nou dnuioupyolvTal ENipa-
velaka. Ta Toouvaul €ivalr kUpata nou dnuioupyouvTal Eag-
VIKG O£ aVvoIKTEG BAdAacoeg, ano Tn Biain avakatata&n Twv ne-
TPWHATWV oTo BuBd, ouvnBwg unoBaAdooiwV CEICHWV I N-
(PAIOTEIOK®V EKPNEEWYV, Ta onoia PETakivoUv OYKOUG VEpoU a-
valoya pe To BaBog Tng BAAacoag. =Ta avoikTa n TaxuTnTa
ToUug €ival NoAU peydAn, €wg 800 km/h, oTig aBabsic akTég
90-50 km/h, evw Ta napdkrtia €3apn nAfTTovTal pe 40-30
km/h. To Toouvayi ival £€va oTiydiaio kUga opHRG nou a-
noteAeital and pia TepaoTia oTAAN vEPOU kai Ta&idelel wg
Hovaxiko KUHa (ooAITOvIo), anoTeAoUpevo and dIAQopEeg
@AoEIG OUXVOTATWV. To PAKOG, To NAATOG Kal n TaxuTnTa Tou
BnpIwdoug auToU KUNATOC HETABAAAOVTAI CUVEXWC OE OAN TN
d1adpoun Tou, apou eEapTwvTal anod 1o BA6og kal Tn HopPo-
Aoyia Tou Baldaaaiou nubuéva. KovTd oTIG akKTEG auEaveral To
UWoug TouG. Kapia yadnuaTikn oxéon dev Unopei va neplypd-
Wel NAAPWE auTh TNV Kivnon, av Kdl su@ur PovTEAa o€ uno-
AOYIOTEG TNV NPOooEeYYiZouv IKavonoinTikd Kal EpUNVEUOUV TIG
JeETpAOsIC. MapaAAnAa, £vac NOAUNAOKOG ECWTEPIKOG
oTpOoBIAICHOG avaokanTel To BuBO, avaonKwVEl AUuo Kal pi-
Kpoopyaviopoug, KaTaoTpe@el navida kar xAwpida kal oav
Haupog Toixog, §Eond OTIG AKTEG HE TN HOPEPN <KEPAANG KO-
unpac». Eival éva povaxiké kUpa uwnAng TaxuTnrag kai
XAHNAGOV anWAEI®V EVEPYEIAG. € KAEIOTOUG KOAMOUG Yive-
Tal 131aiTepa enikivduvo. To TOOUVAWI OKOTWVEl Aueaa Kai Oxl
€UMECA ONWG Ol CEICHOI.

Méxpl Npdo@aTa nioTeuape OTI TA TOOUVAWI MPOKAAOUVTAl KU-
piwc and unoBaAdooiouc osiopoUC PeYEBOUC pEyaAUTEpPOU
ano 6.5 kal eoTiakoU BaBoug pIkpoTEpo and 50 km, av kai
naparnpnénkav oto napeABov TOOUVAWI anokKAEIoTIKA and u-

noBaAacoieg kaToAloBroelg, dnwg otov KopivBiakd 1o 1963.
AEUTEPEUOVTWG aNo uNoBaAAaaoieG NPAICTEIAKEG EKPNEEIC.

O TeAeuTaiog OPWG OEIONOG TNG 28" ZenTeuBpiou M 7.5 oTo
vnoi Tn¢ Ivdovnaiag Sulawesi, npoBAnuarios 1diaitepa Tnv &-
NICTNHOVIKI KOIvOTNTA. To €nikevTpo BpiokdTav KOVTa oTnv
AKTA OTNV NPOEKTACHN TOU GEIOKOYOVOU pryHaTog (strike-slip)
50km Bopeia Tng noAng Palu, Tn dI€0XI(E KAl ENEKTEIVOTAV U-
noBaAdacaia. 'Eva mBlavo Toouvaul 8a ATav Aoyikd va oupBei
TAUTOXPOVA HE TO OEIOUO A o€ Alya AenTd TnG wpag, avTibeTa
OuVERN apyoTepa, OTav €Ange kal o NPoeIdONOINTIKOG ouva-
YEPHOC. Me Upog 2 — 6m, KIVABNKE OTOV KAEIOTO KOAMO Kal
oxedOV a@avioe To JeEyaAUTepo TURAKa TNG NdAng 350.000 ka-
TOIKWV, 6nou ol vekpoi nAnaialouv Toug 2.000. & noAAEC ne-
PINTWOEIG £EPTACE Kal Ta 8m, onwg otnv Talise Beach, onou
gioxwpnoe 50m €pTtace Ta 7-8m and To £dagocg kal Ta 10m
and To eningdo TnG 8aAacoag. H nAnuuupa eptace ota 300m,
EV® Ol KATaoTpoPEG o€ Wia {wvn 200m. H aitia Tou ATav o
o€IopoG; Eneidr ouvdEeTal Pe €va priypa opiZovTiag HeTaToni-
ong (strike-slip), Ta onoia kata kavova dsv ouvdEovTal HE
TOOUVAMI, TI TO NPOKAAEDE; PANWG O OEIONOG JIEYEIPE HId W-
piun unoBaAdaacaia katoAiobnon; fATav povo katoAiobnon Kai
nou; MNarti dnuioupynenke os T6o0 pnxn Bailacoa (acuvnBioTo
@aivopevo); 'Htav ouvduaouog NOAAWYV Mapayovtwyv; Xweig
va anokAeieTal o HETEWPOAOYIKOG. AkOun dev dOBNKe Ikavo-
noiNTIKA andvTtnan, Kal wg ouvnlwg n guaon 6£Tel véa npo-
BANuara.

1o NoTIo Alyaio Ta Toouvdpl dev gival onavia. =Tn Zavto-
pivn, TO NPWTO NAYKOOHIA KATAYPANNEVO OTOUC dIEBVNAG Ka-
TaAdyoug, eivail ekeivo TNG HEYAANG €kpnENG TNG 'YOTEPNG €NO-
XNG Tou XaAkoU, 1613 n.X., yVWOTNC KAl WG MIVWIKAG. IMa To
TOOUVAI aUTO €XOUV NMPOTaBEi apKeTA WOVTEAA, NMOU TO Ano-
didouv &iTe TNV TEPAOTIA €KPNEN, A OTNV KATAPPEUCH TOU N-
@aioTeiakoU 0IKOJOUAMATOG Kal TUAKATOG Tou vnoiou, r a-
KON oTAV dUVAMIKA KivAon TWV NUPOKAAGTIK®V UAIK®V, Nou
KIVAONKav Pe peyaleg TaxUTNTEG 0TO BAAACTIVO VEPO. TeEAEU-
Taia 6Ao kal ouxvoTepa Ppaiveral 6T 0 Napaywv unoBalaacaoieg
KaToAIoBnoeIg €iTe dleyeipovTal and osIopoUg €iTe oI, €ival
€€ioou onuavTikdg. TOoo N SavTopivn NEPIPETPIKA, OCO KAl O
gupUTEPOG XWpPog Tou NOTIou Alyaiou €xouv anoToua unoba-
AAoola npavn Kal Tappoug nippensic oc kKatoAloBnosig. TiBe-
vTal Aoindv véol NpoBANUATIONOI yia Ta NapdAid TWV vNOIWTI-
KWV CUPNAEYRATWYV, 131aiTEPA PE KAEIOTOUG KOAMOUG.

Av kal oTo Bopeio Alyaio dev sival ouxva Ta Toouvapl, €181KO-
TePA OTOV OgpUaiko, EXOUME TO NPWTO NAykKOOMIa KATAypap-
MEVO 10TOPIKA anod Tov HpodoTo peydlo kUpa Ttou 479 n.X.,
kata Tn didpkela TG noAlopkiag Tng MoTidaiag and Toug Mép-
oec Tou AptaBadou, yia To onoio eniong dsv yvwpiloupe av
opeINOTaV o€ OeIoNO 1 o€ KaToAioBnon ano Ta andtoua Baen
TnG Tappou Tou Bopeiou Alyaiou. SAuspa gaiveral OTI NpEnel
va ouvéBnoav kal Ta dUo. KAagoikr nepIinTwon Ot KAEIOTO
KOANO anoTeAsi o ogIouoG Tou 425 n.X., aTto Bopeio EuBoiko,
onou o Ooukudidng Nou To NeplypdPel dIATUNMVEI TOV NPWTO
0pIoHO TOU.

Mapa Tnv onavioTnTa TWV Napanave QAaivouevwy anaiteitai
dlgpelivnon Toug Kal €NICTNMOVIKA yv®on, Kabwg Kal ouaia-
OTIKM MPOETOINAGia KAl KAAUTEPOG OXEDIAONOG YIa TNV AVTIHE-
TWMIOT Toug, 131aiTepa yia napabaldcaoieg NOAEIG 0 KAEIGTOUG
KOAMOUG, 0NwG NOAAEG EAANVIKEG.

Znupog MauAidng
OpoTIMOG KaBnynTng MlewAoyiag A.M.0O.
16 OkTwppiou 2018
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GeoSEA array records sliding of Mount Etna's
southeastern flank
Helmholtz Centre for Ocean Research Kiel
(GEOMAR)

Volcano flank moves under water -- Tsunami is a possible
consequence

As Europe's most active volcano, Mount Etna is intensively
monitored by scientists and Italian authorities. Satellite-
based measurements have shown that the southeastern flank
of the volcano is slowly sliding towards the sea, while the
other slopes are largely stable. To date, it has been entirely
unknown if and how movement continues under water, as
satellite-based measurements are impossible below the
ocean surface. With the new GeoSEA seafloor geodetic mon-
itoring network, scientists from the GEOMAR Helmholtz Cen-
tre for Ocean Research Kiel, the Kiel University, priority re-
search area Kiel Marine Science, and the Istituto Nazionale di
Geofisica e Vulcanologia (INGV) have now been able to detect
for the first time the horizontal and vertical movement of a
submerged volcanic flank.

The results confirm that the entire southeastern flank is in
motion. The driving force of flank movement is most likely
gravity, and not the ascent of magma, as previously as-
sumed. Catastrophic collapse involving the entire flank or
large parts of it cannot be excluded and would trigger a major
tsunami with extreme effects in the region. The results of the
study have been published today in the international journal
Science Advances.

"At Mount Etna we used a sound based underwater geodetic
monitoring network, the so-called marine geodesy, on a vol-
cano for the first time ", says Dr. Morelia Urlaub, lead author
of the study. She led the investigations as part of the "MA-
GOMET - Marine geodesy for offshore monitoring of Mount
Etna" project. In April 2016, the GEOMAR team placed a total
of five acoustic monitoring transponder stations across the
fault line that represents the boundary between the sliding
flank and the stable slope. "We placed three on the sliding
sector and two on the presumably stable side of the fault
line," says Dr. Urlaub.

During their mission each transponder was sending an acous-
tic signal every 90 minutes. Since the speed of sound in water
is known, the travel time of the signals between transponders
gave information on the distances between transponders on
the seafloor with a precision of less than one centimeter. "We
noticed that in May 2017 the distances between transponders
on different sides of the fault clearly changed. The flank
slipped by four centimeters seawards and subsided by one
centimeter within a period of eight days," explains Dr. Urlaub.
This movement can be compared to a very slow earthquake,
a so-called "slow slip event". It was the first time that the
horizontal movement of such a slow slip event was recorded
under water. In total, the system delivered data for about 15
months.

A comparison with ground deformation data obtained by sat-
ellite showed that the southeastern flank above sea level
moved by a similar distance during the same observation pe-
riod. "So the entire southeast flank changed its position,"
says Dr. Urlaub.

"Overall, our results indicate that the slope is sliding due to
gravity and not due to the rise of magma," she continues. If

magma dynamics in the centre of the volcano triggered flank
deformation, displacement of the flank would be expected to
be larger onshore than below water. This is crucial for hazard
assessments. "The entire slope is in motion due to gravity. It
is therefore quite possible that it could collapse catastrophi-
cally, which could trigger a tsunami in the entire Mediterra-
nean," explains Professor Heidrun Kopp, coordinator of the
GeoSEA array and co-author of the study. However, the re-
sults of the study do not allow a prediction whether and when
such an event might occur.

"Further basic research is needed to understand the geologi-
cal processes at and around Etna and other coastal volca-
noes. Our investigation shows that the sound-based geodetic
monitoring network can be a tremendous help in this re-
spect," summarises Dr. Urlaub.

(EurekAlert!, 10 Oct. 2018, https://www.eure-
kalert.org/pub releases/2018-10/hcfo-gar101018.php)

Gravitational collapse of Mount Etha’s south-
eastern flank

Morelia Urlaub, Florian Petersen, Felix Gross, Ales-
sandro Bonforte, Giuseppe Puglisi, Francesco Gug-
lielmino, Sebastian Krastel, Dietrich Lange and
Heidrun Kopp
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SLF = San Leonardello fault; ATF = Acitrezza fault; TMF = Tremestieri fault

Fig. 1 Morphologic map of Mount Etna including tectonic
features of the southeastern flank.

Onshore topography in gray and offshore bathymetry in
green to blue colors. Contour line interval is 300 m. Main

features are shown as dashed and solid black lines. The
thick gray line delineates the coastline. The orange rectan-

gle marks the location of the seafloor geodetic network.

Abstract

The southeastern flank of Etna volcano slides into the Ionian
Sea at rates of centimeters per year. The prevailing under-
standing is that pressurization of the magmatic system, and
not gravitational forces, controls flank movement, although
this has also been proposed. So far, it has not been possible
to separate between these processes, because no data on
offshore deformation were available until we conducted the
first long-term seafloor displacement monitoring campaign
from April 2016 until July 2017. Unprecedented seafloor ge-
odetic data reveal a >4-cm slip along the offshore extension
of a fault related to flank kinematics during one 8-day-long
event in May 2017, while displacement on land peaked at ~4
cm at the coast. As deformation increases away from the
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magmatic system, the bulk of Mount Etna’s present continu-
ous deformation must be driven by gravity while being fur-
ther destabilized by magma dynamics. We cannot exclude
flank movement to evolve into catastrophic collapse, imply-
ing that Etna’s flank movement poses a much greater hazard
than previously thought. The hazard of flank collapse might
be underestimated at other coastal and ocean island volca-
noes, where the dynamics of submerged flanks are unknown.
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Fig. 3 Eastward displacement of the southeastern flank of
Mount Etna from April 2016 to July 2017.

The map is obtained by integrating GPS and InSAR analysis

using the SISTEM method. White dashed lines show princi-

pal faults. Dots show locations of the seafloor geodetic tran-
sponders.
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Fig. 4 Shoreline-crossing fault slip representation of Mount
Etna’s southeastern flank movement.

Populated areas are obtained from a Landsat-8 classification
on a 30 m by 30 m grid (Landsat-8 image courtesy of the
U.S. Geological Survey). Bold lines represent main active

features during the observation period.

(Science Advances, 10 Oct 2018: Vol. 4, no. 10, eaat9700

DOI: 10.1126/sciadv.aat9700, http://advances.science-
mag.org/content/4/10/eaat9700)
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Tiny Beetle Entombed in Amber 99 Million Years
Ago Reveals How Continents Shifted

Propiestus archaicus, a new species of rove beetle from 99
million years ago, is frozen in ancient amber.

A minuscule beetle trapped in amber for 99 million years re-
veals that Myanmar was once one with South America.

The rare find, a new species called Propiestus archaicus, is
an ancestor of detritus-dwelling rove beetles, which are
found today only in South America and in southern Arizona.
The discovery of this anthropod ancestor from the Cretaceous
period in Myanmar (formerly Burma) helps clarify when and
how the continents shifted from two huge land masses then
to the seven continents we know today.

"Although Propiestus went extinct long ago, our finding prob-
ably shows some amazing connections between [the] South-
ern Hemisphere and Myanmar," lead study author Shuhei
Yamamoto, a researcher at the Chicago Field Museum, said
in a statement.

Tiny treasure

Yamamoto coaxed the beetle fossil from a penny-size piece
of amber found in the Hukawng Valley of northern Myanmar.
The amber is hardened tree sap from the Late Cretaceous
period, which was dirtied and opaque from ages of accumu-
lated dirt and organic material. Yamamoto used delicate tools
and sandpaper to cut and polish the amber just enough to
make the beetle visible.

The insect is a mere 0.1 inch (3 millimeters) long, about the
length of a ballpoint pen tip. It is black, with segmented fuzzy
antennae that are nearly as long as its body. These antennae
were probably highly sensitive, to help the beetle feel its way
around its habitat, the narrow space beneath the bark of rot-
ting trees.

"There wouldn't have been a lot of space available in the bee-
tle's habitat, so it was important to be able to detect every-
thing," Yamamoto said.

Modern relatives

Today, rove beetles are a huge group, with more than 63,650
species found worldwide. The subfamily that P. archaius be-
longs to, Piestus, is today exclusively a Southern Hemisphere
phenomenon, except for one species found in southern Ari-
zona, the researchers reported today (Oct. 30) in the Journal
of Systematic Palaeontology. This is the first time a member
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of the subfamily has been found in Burmese amber, the re-
searchers wrote, though a couple of related fossils have been
found in rock in northeastern China.
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The rove beetle Propiestus archaicus is only 0.1 inches (3
millimeters) long. Its modern relatives are found in South
America, except for one species from Arizona.

Along with other fossils of insects found in Burmese amber,
the tiny new beetle suggests that Myanmar was once part of
Gondwanaland, a sprawling megacontinent that formed after
the breakup of Pangea. It consisted of much of the continen-
tal mass that makes up the Southern Hemisphere continents
today. During the Cretaceous period, Gondwanaland itself
was rifting apart into land masses more recognizable as to-
day's continents. Tracing the location of today's species and
their fossil ancestors can help pinpoint when those rifts oc-
curred. Though DNA evidence would be necessary to truly pin
down Piestus' historical journeys, the researchers wrote, it
seems possible that the group originated in Gondwanaland.

"Our finding fits well with the hypothesis that, unlike today,
Myanmar was once located in the Southern Hemisphere,"
Yamamoto said.

(Stephanie Pappas, Live Science Contributor, LIVESCIENCE,
October 30, 2018, https://www.livescience.com/63966-bee-
tle-amber-continental-shift.html?utm source=Is-newslet-
ter&utm medium=email&utm campaign=20181031-Is)
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Sagrada Familia to Pay Off $41 Million Debt to
Barcelona for Building Permits

| e

The trustees of Barcelona's historic Sagrada Familia have
reached an agreement with the city council to pay off $41
million in debt for not having the appropriate building per-
mits. As the New York Times reports, the saga has continued
for more than a century, as an original building permit issued
in 1885 by Sant Marti de Provencals was no longer valid when
the town was absorbed into the city of Barcelona. Designed
by Catalan architect Antoni Gaudi in 1882, the Sagrada
Familia is still under construction 136 years later.

Church officials have agreed to pay off the debt over a 10
year period in installments. In exchange, they plan for the
permit to help improve public transportation in the surround-
ing areas. "The Sagrada Familia is an icon and the most vis-
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ited monument in our city," Ada Colau, mayor of Barcelona,
tweeted on Thursday. "After two years of dialogue we have
made an agreement that will guarantee the payment of the
license, secure access to the monument and facilitate local
life with improvements to public transport and redevelop-
ment of the nearby streets."

One of the best known structures of Catalan Modernisme,
the Sagrada Familia draws over three million visitors annu-
ally. Gaudi worked on the project until his death in 1926, in
full anticipation he would not live to see it finished. Once
completed, La Sagrada Familia will feature eighteen towers
presenting a unique view of the temple from any single van-
tage point. Even as construction continues, older portions are
undergoing cleaning and restoration. The temple has relied
entirely on private donations since its inception, and has seen
many delays due to lack of funding.

The Sagrada Familia is set to be complete in 2026, the cen-
tennial of Gaudi’s death.

(arch-daily, 22 October, 2018, https://www.arch-

daily.com/tag/barcelona)
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The World's 10 Most Deadly Minerals

Precious minerals make the modern world go 'round—
they're used in everything from circuit boards to tableware.
They're also some of the most toxic materials known to sci-
ence, and excavating them has proved so dangerous over
the years, some have been phased out of industrial produc-
tion altogether. Listed below are the 10 most deadly miner-
als on earth. These rocks do not need to be thrown to hurt
you!!

Chalcanthite - CuS04-5H.0

Natural Chalcanthite from Planet Mine, Buckskin Mts, La Paz
Co., Arizona, USA

Chalcanthite is a hydrated water-soluble copper sulfate. The
mineral is used to ore copper, however it's necessary to keep
the environment dry as the mineral can easily dissolve and
recrystallize in a wet environment. It is water soluble and will
crystallise out again from solution. The copper in this mineral
is very bio-available and is toxic to plants and in high quan-
tities toxic to humans.

Stibnite - Sb.Ss

Stibnite is a toxic antimony sulfide mineral with an ortho-
rhombic crystal lattice and a source of metalloid antimony.
Stibnite paste has been used for thousands of years for cos-
metics to darken eyebrows and lashes. The mineral was also
used to make eating utensils, causing poisoning from anti-
mony ingestion.

Stibnite and Calcite From Herja Mine, Chiuzbaia (Kisbanya),
Baia Mare, Maramures Co., Romania.
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Asbestos - MgsSi>Os5(OH)4

Asbestos

You have likely heard of the mineral asbestos and associate
it with lung cancer. Asbestos is not one mineral but six de-
fined separate minerals. Unlike the other minerals in the top
10 deadliest. This silicate mineral grows thin fibers crystals
that can easily break off and form dust particles. And it was
once widely used for a variety of commercial and industrial
applications thanks to its strong, fire-resistant, and flexible
nature—from ceiling tiles and roofing materials to flooring
and thermal insulation. The fibers can cause lung cancer,
mesothelioma, and asbestosis. 222

Torbernite - Cu(U02)2(P04)2-8 - 12 H20

Torbernite from Musonoi Mine, Congo

Torbernite is a dangerous mineral composed of hydrated
green copper, phosphate, and uranyl. The mineral is often
found in granites that contain uranium and is dangerous due
to its radioactive nature. The mineral releases radon naturally
and can cause lung cancer if exposure is long enough. This is
one mineral you do not want on your display cabinet shelf.

Cinnabar - HgS

Cinnabar is a deep red mercury sulphide mineral that pro-
vides much of the world's elemental mercury. When oxidized,
this element will produce methyl mercury and dimethyl mer-
cury, two toxic compounds that cause irreparable harm to the
nervous systems of children. It is deadly in small concentra-
tions and can be absorbed through the respiratory tract, in-
testines, or skin.
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Cinnabar from Wanshan mine, China. credit: Dakota Matrix
Minerals

Galena - PbS

©Dakota Matrix

Galena From Denton Mine, Hardin Co., Illinois, United
States.

Galena is one of the most abundant and widely distributed
sulfide minerals. Galena is the principle ore of lead, and forms
glistening silver cubes with almost unnaturally perfect
shapes. Although lead is normally extremely flexible, the sul-
fur content of galena makes it extraordinarily brittle and re-
active to chemical treatment. It's not as bad as mercury,
which will kill you immediately outright, but lead doesn't get
flushed out of your system. It accumulates over the years,
eventually reaching toxic levels. Once that happens both you
and your kids pay the price, as lead toxicity is carcinogenic
to you and is teratogenic (causing severe birth defects) to
your offspring.

Hutchinsonite - (TI,Pb)2AssSs

Hutchinsonite from Quiruvilca Mine, Peru
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Hutchinsonite is a form of arsenic sulfide with thallium and
lead that can be found in hydrothermal vents. Thallium salts
are nearly tasteless and highly toxic and have been used in
rat poison and insecticides. The thallium inclusion in this ar-
senic sulfide combines two extremely dangerous and deadly
minerals. Exposure to this mineral can potentially lead to
death.

Orpiment - As2Ss3

Orpiment from Twin Creeks mine, Humboldt Co., Nevada

Orpiment is another arsenic sulfide mineral with a stunning
orange-yellow color. The mineral is found naturally in hydro-
thermal vents, hot springs, and fumaroles. Strangely, this
mineral was once used medicinally in China despite its tox-
icity and in alchemy in search for a way to create gold. The
arsenic, especially if it is allowed to oxidize, will lead to arse-
nic poisoning if handled incorrectly.

Riebeckite - Naz(Fe2?*3Fe3*2)Sig022(OH):2

Blue Asbestos (Crocidolite).

The finely fibrous variety, known as Crocidolite, usually orig-
inates from altered metamorphic rocks. It was once widely
used for a variety of commercial and industrial applications
thanks to its strong, fire-resistant, and flexible nature—from
ceiling tiles and roofing materials to flooring and thermal in-
sulation. The fibers can cause lung cancer, mesothelioma,
and asbestosis.

Arsenopyrite — FeAsS

Arsenopyrite is an iron arsenic sulfide with a brilliant steel
metallic color often found in hydrothermal vents and pegma-
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Arsenopyrite

tites. The arsenic leads to a number of environmental and
human damages and can sometimes be associated with gold
deposits. Oxidation of arsenopyrite leads to soluble arsenic in
water and subsequent acid mine drainage.

(http://www.geologyin.com/2015/01/killer-minerals-worlds-
10-most-deadly.html#3cgEOTrhOocEE2Qz.99)
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Persian Gulf Bridge Construction Animation

TECHNOFLICKS
g-bjh 5Lg

Y )3
Laft Port

MoAU evdiapEpouca Talvia KIVOUPEVWY oXediwv yia TV oUv-
0e0n TNG HEYAAUTEPNG vrioou Tou Mepaikol / Apafikol KOA-
nou Qeshm pe To NNEIPWTIKO Ipdv pe yépupa, unkoug 3,420
m: https://www.youtube.com/watch?v=eERItKG9 1c.

TECHNTRCHS
e b e

Animation Studio pooyanegar Tolou, Published on
Sep 18, 2016

o3 D

EnTa evrunmolakeg 0aAdooieg onnAiEg yia Bou-
TIEG oTnv EAAGOa

OvelpepPéva VEPA PE EVTUNWOIAKA XpwHaATa nou PeTaBdaAio-
vTdl availoya Pe Toug 1pIdIcHoUG TOU PWTOG, I3I0HOPPOI YEW-
AOYIKOI OXNUATIOWOI Kal Yia JuaTnpIakn atuoo@aipa ouveE-
Touv unodyela Tonia anioTeEUTNG PUOIKNAG OPOPXIAG, YId £04G
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nou avalntaTe EexwpPIOTEG EpNelpieg mou Ba kavouv TIg diako-
nég oag a&EXaoTec.

2ag napoucialoupe 7 PHAYEUTIKEG BAAACOIEG ONNAIEG, yia MU-
B1KEC BOUTIEG OTa €AANVIKG vnoial

raAadisc ZnnAigc ZakuvOog

MoAu@wWTOYPAPNUEVEC Kal EIQUAAIGKEC, 01 NepipnueG MaAalieg
ZnnAIEG €ival ano Ta Pépn nou npénel va del onwaodnnoTeE Ka-
veic otn ZakuvBo. AnoTteAolvTal and diadoxikouc Balauouc,
TN MeydAn kai Tn Mikpn ZnnAid, evo To vePO €xel £va 101aiTEPO
Babu pnAe xpwpa. To evTunwalakd ival nwg oTidnnoTe Bpi-
OKETAl KATW anod TNV €NIPAVEIA TOU VEPOU, akdua Kal Ta Bpa-
Xla Tou BuBou, naipvel Tnv idla anoxpwaon, dnUIOUPYWVTAG
Jia napapuBévia aiobnon oTov enICKENTN.

ZnnAaio NanavikoAng Agukada

MOAIG 12 vauTikd piia avaTtoAika and Tn Aeukada, oto Meya-
VOl BpiokeTal To peyaAUTepo — Kai and Ta nio eviunwaolakd
BaAdooia onnAala Naykoopiwg- kabwg n €icodog odnyei os
Hia ofpayya prikoug 120 kar nAdToug 60 pHETpwY nou Babuiaia
oTeveUegl yia va @Tacsl Ta 23 péTpa. AOyw TOu PeydAou pe-
YEBOUG TOU MPOOYEPEI ANAVEUO KATAPUYIO OTA OKAPN OTav
£XElI KakKoKalpia evw, cUPNPWVa PE To HUBOo, kaTd Tn didpKela
Tou BMM xpnoigonoindnke wg kata®uylo Kal OpuNTrPIO TOU
op®VUpou unoBpuxiou. KataydAava kal diagava, Ta Vepa Tou
onnAaiou anokaAUNTouv TNV cIWNNAR oJop®Ia Tou Bubou a-
KOMN Kal JE YUPVO PATI, EVW O OTAAAKTITEG Kal N napapubévia
aUPoUdId OTO €0WTEPIKO OAOKANPWVOUV TO HAYEUTIKO OKN-
VIKO.

FpaBec Na&oi

FpaBeg, onwg Aéue Balaooia onnAaia! H duTIkA NAgupd Twv
MNa&wv, aypia, andkpnuvn, Je KaTakOPUPOUG YKPEUOUG aoxXn-
paTiCel 40 ekNANKTIKEG YPABEG O evTUNWOIaKoUG Bpaxwdelg
oxnuaTiopoUc. Avaueoa Toug, JeyaAUTepn gival n onnAid Tng
YrnanavThg TNV onoia PNopsiTe va €EEPEUVAOETE KAl PE HIKPO
oKaQpog, evw Eexwpilouv eniong o TpunnTdg, OXNHATIONOG
Bpaxwv pe awidwTo oxnua, o OpBOAIBoC, KaTakopupog Bpa-
XOG KapPWHEVOG oTa didgava vepd kal To nepipnuo railalio
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ZnnAailo, pia cuotada 3 onnAdiwv Nou €nNKOIVWVOUV WETAEU
TOUG.

O1 annAigg TnG Nauoikag Képkupa

Mia ano TIG nio TpayoudIoUEVEG NEPIOXEG TNG Képkupag, n Ma-
AalokaoTpitoa, nepiTpiyupiletar and wnAa Bpaxia Ta onoia
oxnuaTifouv pikpa BaAdcoia onnAaia pe KpuoTaAAiva vepd.
To mio yvwoTd and auta €xel napel To dvopa Tou and tn Nau-
oikd, kdpn Tou pubBikoU BaciAid Twv daidkwy, n onoia oU-
@wva pe Tnv Oducoosia nepiEBaiywe €dw Tov Oduooea. O1 a-
KTIVEG TOU NAIOU MOU avTavakAwvTal oToug Bpdxoug Kal o I-
d1aiTepog PWTIONOG nou poldlel va &ennda and 1o BuBo, Ba
0aG NPOKAAECOUV O€ HUBIKEG BOUTIEG!

KAEQTIKO Kal Zukid MAAog

ZaKoUQOTH YIa TOUuG 1D1aiTEPOUC YEWAOYIKOUC OXNHATIONOUG, N
MAAog kpUBel and Ta nio evrunwolakd BaAdooia onnAaia
OKOPNIGPEVA OTO NOAUNOPPO TNG avayAupo. To KAEQPTIKO, TO
nio wToypaenuévo agloBeato Tng MnAou, ival yia cuotada
BaAdooiwv onnAdiwv  yUpw ano €vav  TeEpAcTio  ayl-
dwTO PBpaxo nou KapPwveTal oTn 6AAacca kal KAnoTe ano-
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Teholog, Npayuat, Anuép! neipatwv. ESw oag nepiyévouv a-
nibaveg POUTIEG KAl MAYEUTIKEG €Eepeuvnaelg and onnAid o€
onnAid! tn 6aAdooia diadpopn yia To KAEPTIKO, Ba ocuvavTn-
OE€TE TN ZUKIA, YIa HeyaAn BaAdooia onnAid napapuBeéviag o-
HOpP®IAg We €vav TEPACTIO KPATAPA OTNV 0po®r, aTo Babog
TNG onoiag unnpye KANOTE Hid oukid. KOAUPN®VTAG 0To €0w-
TeEPIKO TNG WG TNV AAAN akpn, 6a @TdoeTe o€ pia AIANINoUTEIa
napaAia ano noAUuxpwpua BoToaAa.

©alacoiveg ZnnAiEc Kougovioia

1o Mavw Kougovnol, nicw and Tnv napaAia Mopi kal npo-
oBaoipeg povo ano Tn BdAacoa, BpiokovTal ol BAAACGCIVEG
onnAiég. Edw, Ta andkpnuva Bpaxia oxnuatifouv onnAaia Kai
HIKPEG NapaAieg, nou punopoUv va anoTeAETOUV TNV NPOow-
nikn oag, GUOIKN nigiva yia a&éxaoTeg BouTIEG!

[

MeAiooavn Kegpalovia

MpokeiTal yia éva AigvooniAalo govadikng QUOIKAG OHoPPIAG
oTnV avaToAikr NAEUPA TOU vnaloU, nou dev MpeEnel va XAoeTe
av Bpebeite atnv Keparovia! KaTteBeite Ta okaAid Tng €100d0u
Kal agnoTe Toug Bapkdapndeg va oag odnynoouv o€ Evav pa-
YEUTIKO UMOYEIO KOOWO, WE KAPETI-UeEAIG ToIXwuaTa SIAoTIKTA
ano apETPNTOUG OTAAAKTITEG. TO QWG Nou €I0EpYETAl and TNV
opo®n, KaBw¢ avravakAdTal ota fpePa vepa Tng Aigvng on-
HIOUPYEI Evav PHAyEUTIKO XpwHAaTIKO KapBa ae OAEG TIG niBaveg
anoxXpwaoelC Tou PNAE. AUCTUXWC, AOY® TNG 1I81QITEPOTNTAG TNG
Hop@oAoyiag Tou onnAaiou, To KOAUUNI dev ENITPENETAI AAAG
n odop®Ia Tou 6a oag avTaueiyel.

(Mapaokeur) 8 Iouviou 2018,
https://www.reader.gr/life/travel/taxidiotikes-

protaseis/256754/7-mageytikes-thalassies-spilies-gia-
makrovovtia)
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HARRY 6. POULOS

TALL BUILDING
FOUNDATION DESIGN

Tall Building Foundation De-
sign 1st Edition

Harry G. Poulos
This book provides a comprehen-

sive guide to the design of founda-
tions for tall buildings.

After a general review of the characteristics of tall buildings,
various foundation options are discussed followed by the gen-
eral principles of foundation design as applied to tall build-
ings. Considerable attention is paid to the methods of assess-
ment of the geotechnical design parameters, as this is a crit-
ical component of the design process. A detailed treatment is
then given to foundation design for various conditions, in-
cluding ultimate stability, serviceability, ground movements,
dynamic loadings and seismic loadings. Basement wall design
is also addressed. The last part of the book deals with pile
load testing and foundation performance measurement, and
finally, the description of a number of case histories.

A feature of the book is the emphasis it places on the various
stages of foundation design: preliminary, detailed and final,
and the presentation of a number of relevant methods of de-
sign associated with each stage.

(CRC Press, 2017)

FEQAOIIA
OepsAiwdeig ‘Evvoleg yia Mnxa-
VvikoUG

[TEQAOHA™

Ospshiwdeig ‘Evvoies yia Mnxavikels

@e0dwpa Povroyiavvn -
Toiapnaou ™

To BIBAio ava@épeTal oTIG BACIKEG
YEWAOYIKEG EVVOIEG KAl OTIG dlEpya-
oieg nou dlapopP®VOUV TNV EMIPAVEId TAG YNG KAl GUMPBAA-
Aouv aTnv €EENIEN TNG. MepiAapBavel aToixeia yia Tn Soun TnG
YNG, TIC I1ID1I0TNTEG TNG, TOV YEWAOYIKO XPOVO, Ta €MIPAVEIaKA
Kal unoyela vepa, Ta €idn TV NETPWHATWY, TIG KIVACE KAl
napapopP®oelG Tou oTtepsol GAoloU TNC yNnG, Ta ngaioTeiq,
Ta €vepyd pRAyHaATa Kair Toug osiopouc. Mpayparteleral, dn-
Aadry, ouvonTikd Toug €EwYEVEIG Kal evOOYEVEIG NAPAYOVTEG
nou ennpegalouv Tov NAAVATN Kag, TwV onoiwv N guvduacoTIKn
opdon divel TNV €lkdva TnNG yng o€ KABE OTIYHM TNG HAKPOXPO-
VNG 1oTopiag TnG. Aivel, €niong, OTOIXEIA yia TN YEWAOYIKA
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dopn TNG EANGDAC Kal TN YEWOUVAUIKA TNG €EENIEN, eV, TE-
AOG, ava@EPETAl KAl OTOUG YEWAOYIKOUG XAPTEG, ol onoiol Ji-
VOUV TNV MI0 CUMNUKVWHEVA NANPOQ@OPNON YIA TN YEWAOYIKA
doun Wiag nepioxng. ENIKEVTPWVETAlI OTa OToIXEia €keiva TG
FewAoyiag nou agopouv otnv aAAnAenidpaon TnG MG ME TIC
dpaoTnpIOTNTEG KAl Ta €pya Tou avBpwnou, oTa opEAN anod
auTn, aAAa kai oToug yewAoyikoU¢ KIvaUvoug, Bguarta dnAadn
nou evdiapEpouv 181aiTEPA TOUG PINXAvikoUg.

AneuBlveTal OTOUG @OITNTEG TWV TOAUTEXVIK®OV SXOAQV,
aAAd Kal o€ QOITNTEG AAAWV ZXOAWV MOU TO AVTIKEIUEVO TwWV
onoudwv Toug anTeTal TwV FewenioTNUV. AnoTeAEi, niong,
xprioigo Bonbnua yia kabe pnxavikod nou BEAel va yivel Koi-
VWVOG TWV YEWAOYIK®V apXwV Kal dIEpYAcI®V Kal va yVwpIioel
TN YEWAOYIKN JOMR Kal TN YEWOUVAUIKN TNG XWPAG HAG.

™)H @eodwpa PovToyidvvn - Talapndaou gival Kadnyntpia otn
SXO0Af Mnxavikwv MeTaAAgiov - MeTaAAoupywv Tou EBvikoU
MeTooiou MoAuTexveiou, pe 1dikdTNTA oTn FewAoyikn Xap-
TOoypApnaon kal atn NEOTEKTOVIKN — SEICUOTEKTOVIKI.

(Ekddoeig TZIOAA, 2018)

Handbook - Soil mix walls: De-
sign and execution

1st Edition

Nicolas Denies, Noél Huy-
brechts

For several decades now, the deep
mixing method has been used for
ground improvement works.

A more recent application is the use of soil mix as structural
elements for the construction of earth-water retaining struc-
tures and cut-off walls. Since 2000, due to the economic and
environmental advantages of the method, these particular
applications have shown an amazing growth. Nevertheless,
in practice, no pragmatic standards or guidelines were avail-
able for the design, the execution, the quality control and the
maintenance of this kind of applications. This is the reason
why the present publication was initiated.

The Handbook - Soil mix walls is based on existing litera-
ture and the knowledge and experiences of committee mem-
bers, and includes an extensive description of the design and
execution processes.

It also establishes the link between the conditions of use
(functional requirements), the design and the quality control
of the final soil mix structure that is especially important in
the construction of soil mix walls.

Based on a large test campaign, a methodology is proposed
for the design of the soil mix walls for which the interaction
between steel and soil mix can possibly be taken into account
dependent upon the application. Each potential function of
the soil mix wall is described (e.g. earth retaining wall, cut-
off wall, bearing capacity, etc.) and the temporary or perma-
nent character of the application (its lifetime) is always con-
sidered. Furthermore, the design methodology presented in
this handbook is in agreement with the Eurocodes.

The Handbook - Soil mix walls also includes aspects such

as the hydromechanical characterisation and the durability of
the soil mix material, the interaction between steel and soil
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mix and the monitoring and quality control of soil mix struc-
tures. The purpose of this publication is to contribute to the
realisation of soil mix walls of high quality and to minimise
the risk of calamities or damage.

This manual has been drawn up under the responsibility of a
joint committee of SBRCURnNet (the Netherlands) and the Bel-
gian Building Research Institute (BBRI, Belgium). There is a
certain difference in the design approach between Belgium
and the Netherlands. These differences are also discussed in
this handbook.

(CRC Press, Published July 13, 2018)
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HAEKTPONIKA
NMEPIOAIKA

ISSMGE

ISSMGE Bulletin

Volume 12, Issue 5
October 2018

https://www.issmge.org/filemanager/arti-
cle/587/ISSMGE BULLETIN 2018 OCT FINAL.pdf

KukAogpopnoe 1o Telxog No. 5, Tou Topou 12 (OkTwpRpiou
2018) Tou Newsletter Tng International Society for Soil Me-
chanics and Geotechnical Engineering Je Ta napakaTw nepie-
XOMeva:

President’'s message

Young Member Arena

Conference report

— The 7th International Conference on Unsaturated Soils
(UNSAT2018), Hong Kong

- The 9th International Conference in Physical Modelling in
Geotechnics (ICPMG2018), London, UK

- The 26th European Young Geotechnical Engineers Confer-
ence, Reinischkogel, Austria

- The international geotechnical seminar for Megacities and
New capitals, Kazakhstan

Hot news

- Handbook - Soil mix walls

- The 1st International Symposium on Debris flow mecha-
nisms and mitigation for sustainable development, Hong
Kong

Obituary - Prof. Abdul-Kareem Ismet Zainel
ISSMGE Foundation reports

Event Diary

Corporate Associates

Foundation Donors

3 O

GEOSYNTHETICS

[=1=]

www.icevirtuallibrary.com/toc/jgein/25/5

KukAo@popnoe To Telxog 5 Tou Topou 25 (OkTwPpiou 2108)
ToUu Geosynthetics International Tng International Geosyn-
thetics Society pe Ta napakdTw NepIEXOUEVA:

Comparison of three inclusions in reducing lateral swelling
pressure of expansive soils, L.-L. Wan, W.-L. Zou, X.-Q.
Wang, Z. Han, 25(5), pp. 481-493

Numerical study of earth pressures on rigid pipes with tire-
derived aggregate inclusions, P. Ni, X. Qin, Y. Yi, 25(5), pp.
494-506

Design and consolidation analysis of geotextile tubes for the
Saemangeum project in Korea, H. J. Kim, T. W. Park, P. R.
Dinoy, H. S. Kim, H. J. Kim, 25(5), pp. 507-524

17-year elevated temperature study of HDPE geomembrane
longevity in air, water and leachate, A. M. R. Ewais, R. K.
Rowe, S. Rimal, H. P. Sangam, 25(5), pp. 525-544

Field monitoring and numerical modeling of 4.4 m-high me-
chanically stabilized earth wall, M. A. Salem, M. A. Hammad,
M. I. Amer, 25(5), pp. 545-559

Announcements

Best Geosynthetics International Paper for 2017, R. J. Bath-
urst, 25(5), pp. 560

O3

o

Geotextiles
and
Ceomembrancs

www.sciencedi-

rect.com/journal/geotextiles-and-geomem-

branes/vol/46/issue/5

KukAo@opnoe 1o Telxog 5 Tou Topou 46 (OkTwBpiou 2108)
Tou Geotextiles and Geomembranes Tng International Geo-
synthetics Society e Ta NnapakdTw nepiEXOPeva:

Life cycle assessment of a geosynthetic-reinforced soil bridge
system - A case study, Karmen Fifer Bizjak, Stanislav Lenart,
Pages 543-558

Exploring the effects of geotextiles in the performance of
highway filter drains, L.A. Safiudo-Fontaneda, S.]J. Coupe,
S.M. Charlesworth, E.G. Rowlands, Pages 559-565

Experimental evaluation of the effect of compaction near fac-
ing on the behavior of GRS walls, S.H. Mirmoradi, M. Ehrlich,
Pages 566-574

Preloading using fill surcharge and prefabricated vertical
drains for an airport, Jun Wang, Ziquan Fang, Yuangiang Cai,
Jinchun Chai, ... Xueyu Geng, Pages 575-585

Load-settlement response of shallow square footings on ge-
ogrid-reinforced sand under cyclic loading, Jia-Quan Wang,
Liang-Liang Zhang, Jian-Feng Xue, Yi Tang, Pages 586-596

Geosynthetic-sheet pile reinforced foundation for mitigation
of earthquake and tsunami induced damage of breakwater,
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Babloo Chaudhary, Hemanta Hazarika, Akira Murakami, Ka-
zunori Fujisawa, Pages 597-610

Investigation of load transfer mechanisms in granular plat-
forms reinforced by geosynthetics above cavities, Minh-Tuan
Pham, Laurent Briangon, Daniel Dias, Abdelkader Ab-
delouhab, Pages 611-624

An_observational method for consolidation analysis of the
PVD-improved subsoil, Wei Guo, Jian Chu, Wen Nie, Pages
625-633

Numerical study on maximum reinforcement tensile forces in

geosynthetic reinforced soil bridge abutments, Yewei Zheng,
Patrick J. Fox, John S. McCartney, Pages 634-645

Stabilization of soft clay using short fibers and poly vinyl al-
cohol, Mehdi Mirzababaei, Arul Arulrajah, Suksun
Horpibulsuk, Amin Soltani, Navid Khayat, Pages 646-655

Stress-controlled direct shear testing of geosynthetic clay lin-

ers 1. Apparatus development, Shahin Ghazizadeh, Christo-
pher A. Bareither, Pages 656-666

Stress-controlled direct shear testing of geosynthetic clay lin-
ers II: Assessment of shear behavior, Shahin Ghazizadeh,
Christopher A. Bareither, Pages 667-677

Discussions

“Laboratory tests on the engineering properties of sensor-

enabled geobelts (SEGB)” by Cui et al., Geotextiles and Ge-

omembranes 46 (2018) 66-76, Hessam Yazdani, Kianoosh
Hatami, Pages 678-680

“Laboratory tests on the engineering properties of sensor-
enabled geobelts (SEGB)”- A reply to the discussion, Xin-
zhuang Cui, She-giang Cui, Yi-lin Wang, Jun Li, Pages 681-
683
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Foundation for Education and Training on
Tunnelling and Underground Space Use

https: owow4.iro-
uois.fr/web browser.php?p=YT0zMDUOMTA40D-
tiPTQOO2M9NDQ7ZD04MzU0OMjQ7Z2T0zMDYzMzUwMDt

mPTEOMDQwOTU2029g9

KukAo@opnoe To Teuxog #29, OkTwBpiou 2018, Tou Newslet-
ter Tou ITACET pe Ta napakdatw nNepieXOpeEvVa:

President’s address

Editorial: Tunnelling: a pathway for the development
of nations

Training session reports

¢ The Management of User Safety in Underground Railway
Facilities

e Sharing Experience on the Construction of Long Tunnels

at Great Depth
e Main opportunities and technical issues in tunneling

Forthcoming sessions

e Tunnelling 4.0 - WTC2019 - Naples - May 2019
¢ Communication - WTC2019 - Naples - May 2019
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Other events in preparation
e Nigeria - "Introduction to tunnelling — From design
to construction” - March 2019

e Kenya - "Underground Space Use" - date not yet
fixed

e Nepal - "Operation and maintenance of hydro tun-
nels" - date not yet fixed

e India- "Structural use of fibre reinforced concrete
in precast segments” - date not yet fixed

e Malaysia - "Education and training" - date not yet
fixed

e Mexico - date not yet fixed
Foundation scholarship recipients
e A Rewarding Year

Other news

e Prof. Dr.-Ing. Alfred Haack Honoured With Itacet Award
2018

e The GDPR - the General Data Protection Regulation

e The Itacet Foundation 'Private Area'
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EKTEAEZTIKH ENITPONH EEEENM (2015 - 2018)

MNpdedpog

A’ AvTINpoedpog

B’ AvTinpdedpog

Fevikog Mpappareéag:

Tapiag

'Epopog

MEAN

AvanAnpwuariko

Fewpylog FIKAZETAZ, Ap. MoAITikdg Mnxavikdg, KadnynTrg E.M.M.
president@hssmge.gr, gazetas@ath.forthnet.gr

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

MixaAng NMAXAKHZ, MoAImikdg Mnxavikodg
mpax46@otenet.gr

MixaAng MANAPAANHE, MoAImikog Mnxavikog, EAA®OS SYMBOYAOI MHXANIKOI A.E.
mbardanis@edafos.gr, lab@edafos.gr

Mmpyog NTOYAHZ, MoAmikog Mnxavikog, EAAGOMHXANIKH A.E.- TEQTEXNIKES MEAETES A.E.
gdoulis@edafomichaniki.gr

Mwpyog MMNEAOKAS, Ap. MoAImikdg Mnxavikog, Enikoupog KadnynTrg TEI ABrivag
gbelokas@teiath.gr, gbelokas@gmail.com

Avdpéag ANAITNQZTOMOYAOZ, Ap. MoAITIKOG Mnxavikog, OudTIHog Kabnyntng EMMN
aanagn@central.ntua.gr

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

Mapiva MANTAZIAQY, Ap. MoAimikdg Mnxavikog, AvanAnpwTpia Kaényntpia E.M.M.
mpanta@central.ntua.gr

MéAog KwvoTavTivog IQANNIAHZ, MoAiTikdg Mnxavikog, EAAOOMHXANIKH A.E.
kioannidis@edafomichaniki.gr
Ek36TNG XprioTo¢ TEATSANIOOS, Ap. MoAITIKOG Mnxavikog, MANTAIA SYMBOYAOI MHXANIKOI E.[.E.
editor@hssmge.gr, ctsatsanifos@pangaea.gr
EEEEIM
Top£ag MEWTEXVIKNAG TnA. 210.7723434
ZXOAH NMNOAITIKQN MHXANIKQN Tor. 210.7723428
EONIKOY METZOBIOY NOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,
MoAuTteXVveIOUNOoAn Zwypapou geotech@central.ntua.gr

15780 ZQrPA®0OY

IotooeAida www.hssmge.org (und KaTaokeun)

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

editor@hssmge.gr, info@pangaea.gr

«TA NEA THZ EEEEMM» «avapT®vTal» Kal oTnv 10TooeAida www.hssmge.gr
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