EAAHNIKH
EMXZTHMONIKH
ETAIPEIA
EAAPOMHXANIKHZ
& FTEQTEXNIKHZ
MHXANIKHZ

S

Ta Néa
TNGEEEET M

El Capitan, Yosemite Valley, California, USA

PR EMHNIKH
O EMIZTHMONIKH
D ETAIPEIA
¥ EAADOMHXANIKHE
& TEQTEXNIKHE
MHXANIKHE

MANEAAHNIO
Ap. 132 - NOEMBPIOS 2019 ZYN EAPIO
FTEQTEXNIKHX
MHXANIKHX

6-8 AGHNA

NOEMBPIOY MOAEMIKO
2019 MOYZEIO




MEPIEXOMENA

8° MaveAAnVvio Suvédpio MeEWTEXVIKNG MNXAVIKNG 3
revikn ZuvéAleuon EEEEMM 9
AnoTeAéopaTa Apxalpeaiov 11
ApBpa 13
- Late, Great Engineers: Gustave Eiffel 13
- Seven things you need to know about the Circular
Economy 16
- Hundreds of businesses sign pledge to change
engineering image problem 17
Mpooexeic MewTeXVIKEC EKONAWOEIG: 18
- 37" General Assembly of the European Seismological
Commission 19
- CRETE 2020 7th International Conference on
Industrial and Hazardous Waste Management 20
- Fourth GeoMEast©2020 International Underground
Structures Conference (IUSC) 21
EvdlapEépovTa - ZeIoHOI 23
- MU6ol yia Toug ZeIohoug 23

- Research studies tsunami impact on infrastructure 24
- Study shows seasonal factors can affect earthquake

impact 25

Seasonality in Site Response: An Example from

Two Historical Earthquakes in Kazakhstan 26
- € nolo eAANVIKO vnoi Ba yivel dOKINR CUCTHANATOG

npoeidonoinong yia Toouvaul 26
- Satellite-based radar maps fault of rare earthquake

in France 27
EvdiapépovTa - l'ewAoyia 29
- Researchers discovered what could be the largest

caldera on Earth 29

Benham Rise unveiled: Morphology and structure
of an Eocene large igneous province in the West

Philippine Basin 30
- Very large impacts may have stimulated blasts of
plate tectonics 30
EvdiapépovTa - MepiBaiiov 32
- Plan for three metre sea level rise, warns IMechE 32
- Ta puoTnpindn «naywuéva auya», nou kaluyav '
napahia Tng divAavdiac 32 Laird Station Excavation on the Eglinton Crosstown LRT,
. . \ . Canada Tunn Assoc Canada Photo of the Year
- 01 emoTnuoveg avakaAuyav Tnv nAikia Tou Neilou -
O ap1Bpdg eknAnooel 33
Role of dynamic topography in sustaining the Nile
River over 30 million years 33
- To @paypa Tou Onoaupou: Zuvlnapén euong Kai
TexvoAoyiag oTa opelva TnG Apapag 33
EvdlapépovTa - Aoina 35
- Bridge Construction Animation 35
- New quantum data protocol takes humans closer
to a future 'quantum internet' 35
- As Urbanization Accelerates, Cities Go Skyward,
Underground and High-Tech 36
- Diving bell spiders inspire ‘unsinkable’ metallic
structure 39
Highly Floatable Superhydrophobic Metallic
Assembly for Aquatic Applications 40
Néeg EkdO0eIG OTIG MewTeXVIKEG EMIOTRPES 41
HAekTpovika MNepiodika 44

TA NEA THZ EEEEI'M - Ap. 132 - NOEMBPIOZ 2019 ZgAida 2



“ & FEQTEXNIKHE
MHXANIKHE

8° MANEAAHNIO ZYNEAPIO
FEQTEXNIKHZ MHXANIKHZ

MeTa&l 6 kal 8 NoeguBpiou dig€nxOn oTo MoAgpik6 Mouoeio ‘. {
otnv ABriva To 8° MaveAAnvio Zuvedplo MewTeXVIKAG Mnxa- 4.

VIKNAG. “ \ P
O1 oUvedpol épTacav Toug 298, ek Twv onoiwv ol 101 ATav R “
(POITNTEG.

Y
£ 4  aLonso
EDUARDO

0O kabnyntng Tou MavenioTnuiou UPC BapkeAwvng Eduardo
Alonso kaTd Tnv opiAia Tou

kabwg kal 12 €1d1kéG opIAieg anod Toug:

1. Kupiagn MimAdkn, OpdTigo Kabnyntn AMO pe Bepa «A-
vaBewpnon TwV CEICUIKOV dpAagewv oTov Eupwkmdika 8:
MpdTaon veéou ocuoTAPATog €5APIKAG KATNyoplonoinong
Kal EAQCTIKWV QACHATWV 0XedIAoHoU»

O MNpodedpog TnG EEEEMM kai Mpodedpog TnG OpyavwTIKAG
EniTponng Tou Suvedpiou, opoTIMOG KaBnynTng EMM Mwpyog
lkagérag katd Tnv knpugn TnG évapgng Tou guvedpiou

O Mpoedpog Tou EnioTnuovikoU kal TexvikoU EnigeAntnpiou
Kunpou (ETEK) k. ZT€AI0G AXVIWTNG KATA TOV XAIPETIOUO TOU
oTnVv £€vap&n Tou ouvedpiou

Ynnp€e €101kn opiAia Tou kabnynTr Eduardo Alonso and To

MavenioTipio TnG BapkeAwvng (UPC) pe Bépa «Triggering
and motion of landslides» O opdTIPOG KaBnynTng AMO Kupialng MITIAGKNG KaTta TV
opIAia Tou

ZeAida 3
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2. ZTaupoUAa KovTtog, Enikoupoc KaBnynTpia Imperial Col-
lege pe Bepa «Zxedlaopog nNaccaAwv yia Tn BepeAinon
BaAdooIwV avePoyevvnNTPINV O duaxepr £dagpn»

H Enikoupn Kabnyntpia Tou Imperial College ZTaupoUAa
KovTog kaTa TnVv opiAia Tng

3. MixaAn KaBpBadda, Kaényntn EMM pe B€pa «Ac@aieia Twv
(YEW)TEXVIKQV EpywV: MUBOI KAl NpaypaTikoTNTa»

4. Taco KoAAio, Ap MoAimikd Mnxavikd, EAAOGOMHXANIKH
ATE, Npo6edpo EAANVIKOU ZuvdEouou MewouvOeTIKOV YAI-
KOV HE Bgpa «KpITikr) Bem®pnon acToXI®V OUCTANATOG
oTeEYAvVWoNng Npavwyv PE YEWUEUBPAVEG»

5. Tavvn Avactaconoulo, KaBnyntn Maveniotnuiou ETH
Zupixng HE BEpa «ZxedIAoPOG EvavTl TEKTOVIKAG 81dppn-
€nc: Néeg e€ehiteaic»

0O kabnyntng Tou ETH Zupixng MNavvng AvactacdnouAog
KAaTa Tnv opiAia Tou

6. Kwotn lewpyiadn, Kadnyntn AMNO ue Béua «Oplakn nAe-
UpIKn avTioTaon Tou £dAPOUG 0 PENOVWHEVOUG NAcod-
AOUC Kal OPAdec NacoaAwv»

7. AnunATpn Zékko, AvanAnpwTr Kaényntr MavenioTnuiou
Tou Michigan pe Bepa «E@apuoyEG pounoTIKNG OTOV KAA-
30 TNC YEWTEXVIKNAG KNXAVIKAG»

TA NEA THZ EEEEI'M - Ap. 132 - NOEMBPIOZ 2019

O avanAnpwTng kabnynTtng Tou MavenioTnuiou Tou Michigan
AnNUATPNG ZEKKOG KATA TNV OoWIAia Tou

8. MavayiwTtn NTakoUAa, KaBnyntn MavenioTnuiou Osocoa-
Aag pe Bepa «ZelopIkn OUUNEPIPOPA AIHEVIKOV TOiXWV
avTioTAPIENG»

o

N.NTAKOYAAZ

0O kabnyntng MavenioTnuiou OscgoaAiag NavayiwTng NTakoU-
Aag kaTd Tnv opiAia Tou

9. Nikou lepoAupou, AvanAnpwTry Kabnynti EMM pe Bgpa

«ZIXEDIAOPOG PPEATWV BePeAINOEWC Yia Balaoaoleg ave-
HOYEVVNTPIEG OE PEUCTOMOINCIHO £DAPOG»
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L

O avanAnpwTng kadnyntng EMM Nikog MepoAupog KaTa Tnv
opIAia Tou

10.Mwpyou Koupetln, AvanAnpwTth Kabnyntn MavenioTnui-
ou Newcastle AuoTpaAiag pe B8¢pa «MpdPAewn TNG Hak-
POXPOVIAG CUMMNEPIPOPAG ENIXWHATWYV O PAAAKEG apyi-
Aoug»

s
O avanAnpwTng kadnyntng MavenioTnuiou Newcastle Au-
oTtpaAiag Mwpyog KoupeTlng katda Tnv opiAia Tou

11.Mwpyou MnoukoBaia, KaBnyntry EMM pe B€épa «Mapa-
HETPIKOG 0XeDIAoPOG SIKTUWY aywywv UWNARG nieong o€
NEPIOXEC YE pEUaTONOINGN»

MIOAEMIKO
MOYZEID

fagET—

TA NEA THZ EEEEI'M - Ap. 132 - NOEMBPIOZ 2019

O kadbnyntnc EMM MNwpyoc MnoukoBaAag kaTta Tnv opiAia
TOU

12.Zaxapia AyiloutdvTn, KaBnyntn MavenioTnuiou KevTaki
ME Bépa «E@apuoyEC PBpaxounXavikng oTov oxedIaopo
UnoOYEIWV EKPETAAAEUOEWV>»

O kaBnynTng MNavenioTnpiou Kevtaki Zayapiag Ayioutaving
KaTa TNV odiAia Tou

Ynnp€e eniong 10ikf ouvedpia yia Tov o€Ionod TnG ABRvag
Tou 1999 pe opIANTEG Toug KwoTa Manalaxo, Mixain ®apdn
kal Mwpyo NkaléTa kabwcg kal €1di1kn ouvedpia «Edagpounxa-
VEUOUEVOI YyIa OEKAETIEG» NMPOG TIMAV NAAAI®V EUNEIPWV OU-
VAdEAPWV YEWTEXVIKOV WNXAVIK®V UMO TOV CUVTOVIOUO TOU
OpoTIiyou Kabnyntry EMM ©eodoon Taciou. =Tn ouvedpia
auTn ouppeTeixav ol MNwpyog Polocog, BaciAng wtnponou-
Aog, HAiag Zwtnpdnourog, AnunTtpng KolUpouhog, Avdpeag
AvayvwoTonoulog, =nUpog Manacnupou, MaUAog Mapivog
Kal Znupog KaBouvidng.

[OAEMIKO
MOYXEID

0O kabnyntng ANG Kwotag Manaldxog kaTtd Tnv opiAia Tou
oTO NAaiolo TnG ouvedpiag yia Tov Zeiopd Tng ABrivag Tou
1999
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O ouoTIHOG KaBnynTAG MavenioTnuiou MNaTpwv Mixaing ®ap-
dnc¢ kaTd TNV opiAia Tou oTo NAaioio TnG ouvedpiag yia Tov
Zelopd Tng ABrivag Tou 1999

2ZYNEAPIA EAA®OMHXANEYOMENOI I'lA AEKAETIEZ

Mia ouvedpia oe éunveuon lMwpyou NTOUAR, ovopaTtodoaia
>nUpou KaBouvidn, opydvwon lMNwpyou Mkaléta kai ouvTo-
vVIopo ©g0d060n Taociou.

IMOAEMIKO
MOY ZEID

©e0d060n¢ Taaoliog & | — -l

=

MOAEMIKO
MOYZEID

Avopéag AvayvwoTonouAog

MNwpyoc Polooog
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MOAEMIKO
MOY ZEI0

Znupog MNanaonupou

[TOAEMIKO
MOYZXEID

>nupog KaBouvidng

Ta enioTnuovika apbpa nAtav 151 kartaveunuéva oe 16 ou-
vedpieg kal cupnepiAn@dnoav oe USB nou poipdoTnke oToug
ouvedpouc. MapdAAnia pe To ouvedplo JIEENXON Kal TEXVIKN
€kBeon pE OKTW €KBETEG (kaTa OeIpd aAplBPoU MEPINTEPWV:
Hellenplan Ltd, NAMA LAB, OTM AE, ELEBOR AE, Elxis
Group, NEOTEK OE, Thrace Group, EAA®OZ ZUpBouiol Mn-
xavikoi A.E.).

>T0 TEAOG Tou cuvedpiou n EEEEMM Tipnoes Ta péAN TNG:

e Xpnoto ToaTtoavigpo, Ap MoAITIKO Mnxavikd Kal npwnv
MNpdedpo Tng EEEEMM vyia Tnv noAuetry npoogopd Tou
oTNV €NIOTNHOVIKNA €Talpegia kal Tnv oUvTagn Tou Evnue-
pwTikoU AgAtiou Tng EEEEMM

O npwnv npodedpog TnG EEEEMM XproTtog ToaToavipog kaTtd

Tn BpdBeucon Tou and Tov Mpoedpo TnG EEEEMM lMwpyo Mka-

CéTa e €I8IKA TIUNTIKA NAGKETA yIa TNV NOAUETH NPoa@opa

Tou otnv EEEEMM kai Tn oUvTa&n Tou EvnuepwTikoU AgATiou
NG EEEEMM

e Avdpéa AvayvwoTtonoulo, OupdTigo Kabnyntn EMM kai
€ni NoAAd €1n yeviko ypappartea Tng EEEEMM yia tnv no-
AUETH Npoo(Oopd TOU OTNV EMNICTNHUOVIKA €TAIPEId.

O opoTIHOG KaBnynTAG EMM kai eni ogipd OnTeI®V MEVIKOG
Fpappatéag TG EEEEMM Avdpéag AvayvwoTonouhog (de€ia)
kaTtd Tn BpaBeuon Tou anod Tov eviko Mpappartea Tng EE-
EErM MixaAn Mnapddavn pe €181KA TIUNTIKA NAGKETA yia TNV
NMOAUETN Npoogpopd Tou oTnv EEEEMM

AnovepnBnkav eniong €181ka BpaBeia yia Toug diaywviopoug
KAAUTEPWV SINAWHATIKOV €pyaci®ov €Touc 2014 kal £Toug
2015 omic:

e Eiprvn Fewpyiou, vikATpia Tou diaywviopou 2014 yia Tn
SINAWHATIKA TNG ME TITAO «ZTATIKN Kal Auvapikr Anokpi-
on Koidwv KuAivdpikov ®pedtwv und Suvouaopevn Tpi-
didoratn ®opTion» kal eniBAgnovTta Tov MNwpyo MNkaléra,
kaényntr EMMN

e Alovuoia Ziapnou kair HAlGva Mavdyou, OUV-VIKATPIEG
Tou diaywviopoU 2015 yia Tn SINAWUATIKA WE TITAO «A-
pIBunTIkh Mpogopoiwon Zelopikng Andkpiong Edapwv
kalr ABabwv Oepedimoewv PeTd and MabnTikr) =Tabepo-
noinon €vavTi PeuoTonoinonc» kal eniBAénovra Tov AXIA-
A¢&a NanadnunTpiou, enikoupo kanyntn EMI.
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AEZIQ>H YNOAOXHZ

O ka HAidva Mavayou, Guv-vIKATPIa Tou Alaywviopou Al-
nAwparikng Epyaciag Tng EEEEMM yia 1o €10oG 2015 (apioTe-
pa) kaTta Tn BpaBeucr TNC YE €1I0IKN TINNTIKA NAAGKETa anod To o . . .
HENOG TNG ExkTeAeaTikng Emimponng Tng EEEEMM kar Avanin- To pouoiko olvoAo TNG BPadiag TnG degiwong UNodoxnG Tou

pGTpia KabnyATpia EMM ka Mapiva NavTalidou ouvedpiou npiv TNV €vap§n Tou HOUGCIKOU Npoypauparog...

...M€ ouvodeia kal and Tov Mwpyo ABavacdnouAo oTa
KpouoTa...

...kal Toug MNwpyo Nkaléta kar Aalapo Aalapidn oTo Tpayou-
O1. EidiIka yia autd, akoAouBnoTe To Npo®iA TnG EEEEMM oTo
Linkedin kai dsiTe noinon MNwpyou Se@£pn kal Jouaikn Mikn
Oe0dwpakn ot eKTEAEON PHEAWV TNG EEEEMM («To nepiyidA
TO KpUPO / Apvnon»
https://www.linkedin.com/posts/hssmge-greece-

5294a013b 8hcge2019-hssmge-geotechnicalengineering-
STIYMIOTUNG ano Tov XWPOo TNG £KBeaNG o€ dIAAEIdpa PeTalu activity-6599296881732517888-BrGl )

OUVESPIMV

MixaAng Mnapdavng, Mevikoc MpappaTéag EEEEMM
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F’ENIKH 2YNEAEY2H EEEE'M

FENIKH ZYNEAEYZIH THE EEEEMM THZ 7= NOEMBPIOY 2019
Im Fevikr) ZuvELELDT) TTGpETTROOV T TapaKiTw 63 péin g EEEETM:

ala OvopaTETWA UG
1 ANAMANHE Nukbhaos
2 ANEZAMAPHI Avapyupos
3 ANATNOETOMOYADE  Avbpéar
B Aﬂﬂfﬁﬁﬂﬂﬂ‘l"@ Kunworavivos
5 ANAITAZOMOYAOT lwévwng
6 ANTOMAKOE [ethpyioc
7 ATTEPIOY NModhog
8 BETTAZ Mavayidmng
9 TAZEAAE  Anprtpuos
10 AFINH Evayyehla
11 TEAAMDITH Daovr
12 FEQPMIAAHE Kuwotovilvog
13 MOVTA-MHTPA Mapackeur
14 | IKAZETAZ Fedpyiog
15 AHMHTPIAAH Baohu
16 EITAEZOZ AnuATRLOC oo Ovoparemavupo
= ZEKNOE Bmuiepuoc 42 NANAAHMHTPIOY Apddéac
18 ZEVTOAME ldvvne 43 MAXAKHE Mugaih
14 KABBOYNIAHE Ertwpibuw 44 MEAEKHE [oowoglasThe
20 KAMOY Mapaokeur 45 METZH Quutewvr
| 21 _ KAMDE AMsEavbpog a6 MAATHE ABavdowo
22 KAPATECQIPTION Ayyehukd 47 MAYTAZ Kwomig
:i “ﬂxﬁ‘“:iuim 48 TITAPENIOE N avenprmns
45 IOVYNAIAE Eppovounih
25 KOZOMNOAHE  Andotodog =
26 KOAMOE  AvocTaoo: 0 ETPATAKOL :':.Dl'l'l:l'l'ﬂﬁ,
S KONTOE ZrawpovAa 2 ZXINA Zrawpolia
28 KONETANTHE Buwpdc 52 TZBAKOZ Kuwouoniivos
29 MAPINOE Madhos 53 TOAHE EFradpog
an MAPKOY fsdvwnc a4 TEANTHAAE Aouilog
31 MIXAAHE HAloc 58 TIATZAMIDOZ  Xpriouo:
32 MNAATZOMAOY Aoy dowod 5& TEIAMAE  fdwrg
i3 MI‘IAPM.EHE Mggerh 57 TYPOAOTOY Nadhos
:; ”m?::: ‘”}mﬁw‘*"‘;‘; 58 DEAEKOT Fruhiawe
i AANGYKOBAAAZ Feiogyios ) HEIPHE i_m&wrr;
37 NTOYAHE Feipyiog 2 DAQPOZ_Z=voddw
38 " NTOYNIAZ leipyiog 61 XAMOYAOE lwdwwng =~ |
ET) SENAKH Baouuxr 62 HHFDMTI'EE I'E'ﬁlll?lﬂ'l:
40 MAMAZONOYADE Tetapyog 63 XIKAPAZ M@k
a1 MANTAZIA0Y Mopiva B4 XAIMINTZAZ Tewpwog

TA NEA THZ EEEEI'M - Ap. 132 - NOEMBPIOZ 2019




KaTa Tic diskaxBeioeg apxalpeaieg, TIg onoieg dievrpynos EQopeuTikn Enimponr anoteAoUpevn and Toug ouvadéApoug Euayyehia

Fapivn, ANéEavdpo KaAo kal Aouilo ToavTnAa, eyn@ioav Ta NapakaTw CUHUETEXOVTA WEAN TnG EEEEMM:

aia | OvopaTETIAVUHO
1| AAAMANHE Nudlaog
2 | ARESANAPHI Avdpyupoc
3 ANATNOETONOYAOE  AvBpéag
4 | ANAZTAZONOYADL Kuwworavtheos
5 | ANATTATONOYADE lwdwwne
8 | ANTOMAKOE Tewipyog
x| AZTEPIOY Maiheg
B | BETTAZ DMomeoryLiomnsg
= 1 TAZEAAZ Anpftpog
10 FAPINH Euvoyyelio
11 TENATOTH Davi
12 I'EﬂF‘J'IAﬂI-!E Ku.rummmn;
13 FIOYTA-MHTPA Mapooxeur
14 TKAZETAE Tswmpaog
15 AHMHTPIAAH  Baoihue)
16 EFFAEDE Arpprtpuog
17 ZEKKOE AnpriTple;
18 | ZEVIOAME lwdwig
19  KABBOYNIAHE ZruplSuw
=0 L el
21 | KANOT Ahéfavbpog
22 KAPATEQPIIOY Avyehuwd |
23 KEPAMIAAT Euminuog
24 KAHMHE Nawdhoog
25 KOZOMMNOAHE  Andorohos
26 KOAMDE Avaomdowog
27 KONTOE Iroupodha
28 KONETANTHE Bupég |
29 MAPINOE Madhog
30 MAPEDY losinang
31 NMIZARHE HAlag
32 MNAATZOTADY ABavécios
a3 MITAPAANHE  Migurih
34 MIMATAEKHE  Avoomioos
a8 MMEADKAT Tempyor
36 NTOYAHE Fepylos
4 NTOYMIAE Medipyog
T ZEMAKH Barothkr
39 MANATOMOYADT letbpylog

Eni Twv avwTEpw gup€BN €vag PAKEAOC TNG HUCTIKAG WNPOPopiac Nou ONUEI®ONKE WG AkUupog, deDOUEVOU OTI PEPEI Cnuavon né-

pav Tou evdedelydévou aTaupou.

ala OVOlGTETOVURG
40 NANTAZIADY Meaplva
a1 NANASHMHTPIOY Axddéog |
42 MAKAKHE Muoyond
| 43 MEAEKHE Mavaydng
a5 T METEH  Muwrewn
45 NAATHE ABawdouog
46 | NAYTAL Kworg
a7 ELTAFENIDI Mavayuwng
a8 JOYNAIAT Eppovouih
49 TTPATAKOE Xpfortos
50 EXINA Froupolia
51 TZIBAKOE Huwvotavrives
52 TOAHE  Iradpod
23 TEANTHAAE Aovifor
54 TEATEANIDOE :ﬂ:pnlm:lq
55 THANAE lwdwng
56 TYPOAOIOY MNaihec
57 PEAEKOE Zruhuovos
| s8 DIKIPHE hadonme
o8 PAOPOE  Zevoduany
B0 KAADYADE luwdwenc
61 YAPONITHE Tetpyiog
B2 KIKAPAT My
63 KAIMINTZAEZ Tewpyog

Eniong, Baoel Tng oxeTIkNG S1aTagng Tou KataoraTtikou, ewngioav di1a TaxuSpopIKNAG WN(OU Ta Napakatw PeEAn Tng EEEEMM:

ala | Ovoparemivupo

Axupa

Enpenaoseg

1 Ayvoog

X

Byvwarog ATrooToing

BANTOMAL Adypmpog

BANTOMAL Badlheios

BOYZAPAE Eppavourih

TIATKOE Ahétavipog

ZAIPHE Madloc

MAYPOMMATH Zud-KpLotive

3

&

5

L]

7 KAAMOTADY Mahufdvn
8

] MOOYKOBAMAT Tewpyiog
10

IAXNAZHE Kuworog

Mn eviipepog

" FAKDYMIENTA Ehévn

IOV Zogla

O1 dUo PakeAol TNG TaxuSPOMIKNG WNPOoPopiag Nou cnUEIOVovVTal napandvw He TNV &voeiEn «Akupo» dev avoixdnkav. Ta yneo-

OEATIO NOU EUPEBNKAV EVTOG TwV UNOACINWV GakéAwv ATav 0Aa &ykupa.

ZeAida 10
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ANMOTEAEZMATA APXAIPEZIQN

NPAKTIKO EKAOON EEEEIM 2019

Zripepa, Mépmn 77 NoepPpiou 2019 kan wpa 18:00, ouvetedn n TpIPEAS EQOPEUTIKY
emrporr| yia T diefaywyr) Twv ekhoyuv avadeifng eKTEAEOTIKAG KOl £EEAEYKTIKIG
emTpoTrg TS EAANvikig EmoTnuovikic Etaipeiag ESa@ounyavikig kai MEWTEXVIKIG
Mnxaviknig, amoteAoUpevn amd Ta €5f¢ PEAN (kaT ah@aBnTikn ceipad):

1. EuayyeAia Mapivn Tou Kwvotavtivou

2. AAEEavdpou Kahou Tou Nikohdou

3. Aouilou ToavtiAa Tou AvacTdoiou

O1 exhoyég g Eraipeiag OiegfixBnoav pe emtuyia oro Ap@iBéarpo «lwdwwng
Kamobiotpiac» tou MoAepikol Mouoeiou kal £merta ammd KarapETpnon Twv YPrigwy amo
TNV QVWTEPW EQOPEUTIKY) £MTPOTH| Trpoékuay Ta akOAouBa GUYKEVTPWTIKG Kal

EMpEPOUS ammoTeEAETUATA:
YHOOAEATIA
EMKYPA: 73
AKYPA: 3
ZYNOAQ: 76
i AMNOTEAEZIMATA EKTEAEZITIKHZ EHITPOI'IH_E___
AJA ONOMATEMQNYMO APIOMOZ YHOON
1 MIMAPAANHZ MixanA 51
2 TZATZANI®OZ XprioTog 42
3 _I'KAZETAE Fewpyiog 39 N
4 NTOYAHZ ewpylog 34
5 MANTAZIAQY Mapiva 27
6 ANAINQETOMNOYAOS Avdpéag 25
T BETTAZ MNavayiotng _24
7 MMEAOKAZ lMewpyiog 24
7 MAXAKHZ MixariA 24
8 =ENAKH Baagihikr} 23
8 ZTPATAKOZ Xprigtog 23
9 ZEYl'nAHiEﬁ;rvng 21
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10 MAYTAZ KwvaTavTivog 19
3 11 ZXINA Zraupolha 18
12 ANTONAKOZ Mewpyiog 16
13 XAIMINTZAZ lswpyiog 15
14 IQANNIAHE KwvaTavTivog 10
15 FOYTA-MHTPA NMapackeun 7

ANOTEAEEMATA ESEAETKTIKHE ENITPOMHE
A | ONOMATEMNONYMO APIOMOE WHOON
1 ! AAEZANAPHZ A;;p;upoq 48
2 | KOZOMIMOAHZ AmrooTolog 45
3 TYPOAOFOY Mathog 32

Ta anoTeAéopaTa TwV ApXalpecIOV EXOUV WG €ENG:
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Late, Great Engineers: Gustave Eiffel

Best known for his eponymous tower in Paris and the
Statue of Liberty in New York, Gustave Eiffel’s career
was a mixture of technical achievement, public scan-
dal and obscurity, as Nick Smith explains

Gustave Eiffel, 1832-1923

Despite being one of the most important engineers and aer-
odynamicists of his age, Gustave Eiffel’s reputation ulti-
mately rests on two instantly recognisable landmarks: the
Eiffel Tower and the Statue of Liberty. His monumental ca-
reer spanned seven decades, from his early civil projects
such as the Bordeaux bridge to his later scientific research
into air resistance. Living well into his nineties, Eiffel is re-
membered the greatest engineer France has ever produced.

Alexandre Gustave Bonickhausen dit Eiffel was born in Bur-
gundy in 1832 at a time when France, under the rule of
Louis Philippe I, was in a period of rapid industrial, econom-
ic and colonial expansion. His mother had a successful char-
coal business and his uncle distilled vinegar: the former
providing the undistinguished school student with a stable
financial background, while the latter supplied an impro-
vised educa-tion, teaching the young Gustave the rudiments
of an eclectic set of disciplines that included chemistry, min-
ing, theology and philosophy. This unorthodox background
bore fruit to a degree when he was accepted by the Ecole
Centrale des Arts et Manufactures in Paris, where we know
he specialised in chemistry and we think developed his pas-
sion for engineering. His enthusiasm for technology was
nurtured by the fact that in 1855 Paris played host to the
second World’s Fair, for which his mother supplied him with
a season ticket. A quarter of a century later his famous
tower would be the centrepiece of another technology
showcase, the 1889 Exposition Universelle.

“Can one think that because we are engineers, beauty
does not preoccupy us, or that we do not try to build
beautiful, as well as solid and long-lasting struc-
tures?”

Eiffel’s career got off to an uncertain start, with family dis-
putes and employer bankruptcies obstructing his path. But
eventually he fell into the orbit of railway engineer Charles
Nepveu, managing director of two factories in Paris owned
by the Compagnie Belge de Matériels de Chemin de Fer, and
an influence on Eiffel’s initial success. His first significant
project under Nepveu was assisting on a 500m iron girder
railway bridge over the river Garonne at Bordeaux. Follow-
ing his boss’s resignation, Eiffel was promoted to manage
the entire project, subsequently rising to become principal
engineer of the Compagnie Belge. By 1865 dwindling mar-
ket conditions meant that Eiffel had little choice but to go it
alone as an independent engineering consultant. It was a
move that would see him building locomotives for the Egyp-
tian government and assisting with the design of the exhibi-
tion hall of the 1867 Exposition Universelle, which would
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lead him into researching the structural properties of cast
iron. By 1868 he was sufficiently established to form ‘Eiffel
et Cie’ (Eiffel & Co) in partnership with his fellow Ecole
Centrale graduate and bridge builder Théophile Seyrig.

Their first projects were a railway terminus for the line from
Vienna to Budapest, and a bridge over the river Douro in
Portugal. At the time, this bridge represented the longest
arch span (160m) ever built, and was finished in less than
two years for just under a million French francs. Within a
decade, Eiffel was France’s most famous engineer, and by
1879 he had parted company with Seyrig, and was trading
under the name Compagnie des Etablissements Eiffel. Such
was his reputation that he was routinely commissioned for
major works without having to go through the process of
competitive tendering. Eiffel also started to introduce his
concept of exporting prefabricated bridges as far afield as
China that could be assembled by bolting them together
rather than riveting. At the same time Eiffel took on key
technical personnel -including Franco-Swiss structural engi-
neer Maurice Koechlin and French civil engineer Emile
Nouguier — who were to play vital roles in the design of the
Eiffel Tower.

In 1881 Eiffel became involved in a project to build a neo-
classical monument that was to be a gift from France to
America to commemorate the centenary of American Inde-
pendence. The Statue of Liberty (more correctly ‘Liberty
Enlightening the World’) in New York Harbor was the brain-
child of French sculptor Frédéric Auguste Bartholdi who had
conceived of the Roman goddess Libertas bearing a torch in
her right hand, while in her left, a tablet inscribed with
“JULY IV MDCCLXXVI” (July 4, 1776). Bartholdi required an
engineer to help him bring his design to fruition and Eiffel,
duly enlisted because of his vast knowledge of wind stresses
acquired during a career designing bridges, created the
four-legged pylon that supports Liberty’s copper sheet exte-
rior. Eiffel built the statue at his works in Paris before ship-
ping it in boxes to America for reassembly on Bedoe’s Is-

land, where it was dedicated by President Grover Cleveland
on 26 October 1886, a decade after the actual centenary.

When the idea for erecting a tower in central Paris that
would be a focus for the 1889 Exposition Universelle was
first floated, Eiffel showed no interest other than to tolerate
Koechlin and Nouguier working on plans for ‘a great pylon’
in their own time. But, as the concept gathered momentum
— structural flourishes were added by architect Stephen
Sauvestre in the form of decorative arches at ground level,
a glass pavilion on the first level and a cupola at its summit
- Eiffel displayed more enthusiasm, delivering a paper on
the project’s technical challenges to the Société des
Ingénieurs Civils. Political inertia at government level put
the idea on hold until a budget for the exposition was even-
tually passed by Minister for Trade, Edouard Lockroy, who
then released a schedule of regulations for what was offi-
cially an ‘open’ competition but was transparently biased in
favour of Eiffel’s pre-existing design.

Eiffel’s Maria Pia bridge spans the river Duoro in Portugal

At this point Eiffel pricked up his ears and started to enter
into contracts for the proposed 6.5 million-franc tower as a
private individual, rather than as a representative of his
own company. As construction got underway on the Champ
de Mars, the artistic community mobilised a protest against
this “ridiculous tower dominating Paris like a gigantic
smokestack” by way of a petition from the Committee of
Three Hundred, sent to the Minister of Works and published
in Le Temps newspaper. Eiffel retaliated by comparing his
oeuvre to the Pyramids: “Why should that which is admira-
ble in Egypt become hideous in Paris?” He also declared his
tower would be the highest structure ever built, which re-
mained true from its inauguration in 1889 until 1929, when
it was overtaken by New York’s Chrysler Building.

Reaction to the tower was mixed. While Thomas Edison
gushed over “Monsieur Eiffel the Engineer, who has the
greatest respect and admiration for all Engineers including
the Great Engineer the Bon Dieu,” man of letters Guy de
Maupassant showed his displeasure at a vulgar edifice he
regarded as his ‘arch nemesis’ by dining at the restaurant
on the deuxiéme étage every day, famously claiming: “in-
side the restaurant was one of the few places where I could
sit and not actually see the Tower.”

If the tower had been a cause célébre, what followed was
nothing less than an outright public scandal. Eiffel became
embroiled in the French attempt to build a canal crossing
across the Panama isthmus in Central America. His in-
volvement was as a sub-contractor in charge of designing
and manufacturing the canal locks. But when the French
Panama Canal Company went into liquidation, he was
caught up in a political and financial melee, with the result
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that in 1893 he was charged along with the directors of the
company with misuse of funds. Eiffel was found guilty, fined
20,000 francs and sentenced to two years imprisonment.
Although acquitted on appeal, his reputation was in tatters,
leading to his resignation from the Board of Directors of
Compagnie des Etablissements Eiffel. At his own insistence
his name was expunged from the organisation (only to be
reinstated in 1937, 14 years after his death).

“Paris must groan beneath the shadow of the iron
version of the Tower of Babel” - read The Engineer’s
contemporaneous take on Eiffel’s most famous struc-
ture (https://s3-eu-central-1.amazonaws.com/centaur-
wp/theengineer/prod/content/uploads/2019/11/18153027/E
iffel-Tower.pdf)

The remainder of Eiffel’s career was spent in the relative
obscurity of scientific research in the field of aerodynamics.
He had a laboratory at the foot of the tower that bore his
name and, by experimenting with dropping objects from his
tower, proved that the air resistance of a body is related to
the square of the airspeed. In 1909, he built a wind tunnel
to investigate the characteristics of aerofoils that were find-
ing their way into technology under development by avia-
tion engineers such as Louis Blériot. In 1913 he was pre-
sented with a medal by the Smithsonian Institution for his
work in aerodynamics, with Alexander Graham Bell stating
that Eiffel’s writings on the subject were ‘classical’ and had
“given engineers the data for designing and constructing
flying machines upon sound, scientific principles.”

Gustave Eiffel died in 1923 while listening to Beethoven’s 5%
symphony.

(THE ENGINEER, 19t November 2019,
https://www.theengineer.co.uk/late-great-engineers-

gustave-eiffel)
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Seven things you need to know about the
Circular Economy
(and the role of water and the subsurface)

The world's population is expanding and we are all
using more and more raw materials. That requires a
waste-free economy in which raw materials are used
again and again, and in which we are economical in
our approach to water and the subsurface. Deltares is

developing a range of solutions.

1

By 2050, our planet is expected to be home to more than
nine billion people. In the meantime, levels of prosperity will
rise. That means increasing demand for raw materials for
things like food, clothing, transport and energy. Unfortu-
nately, raw materials are becoming increasingly scarce, and
extraction and consumption cause environmental pollution.
In short, the system is unsustainable. That is why the linear
economy has to be replaced with a circular economy in
which there is no waste and raw materials are constantly
reused.

2

In a circular economy, designers ensure that products last
longer, that they can be repaired easily and that they are
made from recyclable raw materials. For example, Deltares
is working with others to look at how we can build more
sustainable locks, bridges and dikes so that they can last a
hundred years instead of fifty.

3

When it comes to the circular economy, the focus is primari-
ly on materials, industrial ecosystems and technical cycles.
Water and sediments such as clay, silt, sand and gravel are
often overlooked. Wrongly so. Deltares is emphasising that
these resources are becoming scarce as raw materials for
agriculture, industry and construction, and so we should be
paying more attention to them.

4

When it comes to the circular economy, companies and or-
ganisations often think in terms of individual sectors such as
water, energy or agriculture. The use of biofuels (from
rapeseed and algae, for example) reduces carbon emis-
sions. But growing them also requires a lot of water and
nutrients. Deltares therefore advises focusing not just on
one cycle but precisely on the interaction between different
cycles.

5

The civil engineering sector has a large ecological footprint
world wide. The extraction of sand and dredging operations,
for example, affect natural systems and dumped residual
materials pollute eco systems. That is why Deltares is look-
ing at solutions for things like the re-use of sludge (see in-
set).

6

The circular economy also contributes to stability in the
world. When resources become scarce, conflicts and flows
of climate refugees become more likely. Better land use can
prevent desertification, for example by retaining rainwater,
planting new trees, temporarily stopping grazing and using
groundwater sustainably. Deltares is investigating these
areas in collaboration with other research institutes.

7

The use of fresh groundwater is rising worldwide. In deltas,
that can lead to land subsidence and the salinisation of
groundwater stocks. Deltares is trying to raise awareness
about this issue and we are looking at possible ways of us-
ing brackish groundwater for agricultural or industrial appli-
cations.

Deltares and the circular economy

Deltares researchers are looking at the circular economy
from different angles. For example, the Clay Ripener re-
search project is focusing on the possiblities for using wet,
salt sediment dredged in the port of Delfzijl or from the
Breeboort polder to produce clay that is suitable for
strengthening dikes. If they are successful, the clay will not
have to be brought in over long distances, and it will be
possible to prevent high costs and environmental pollution.

Another example is the Hazerswoude Topsurf pilot project,
which is looking at how to use a mixture of manure, sludge,
dredged material and vegetable materials to combat land
subsidence. This approach can also be good for the envi-
ronment because these organic materials capture CO, and
the sludge doesn't have to go to landfall or be incinerated.

Another interesting development is the SURICATES project
that is being conducted by an international research consor-
tium (including Deltares) to devise solutions for environ-
mental pollution caused by dredging. Every year, dredgers
extract no less than 200 million cubic metres of sediment
from European ports and waterways (source: SedNet, Ven-
ice, 2004). Just under1% of that material (800,000 tonnes
per year) is reused: 99% of it is dumped at sea. SURI-
CATES is investigating how sediment can be used for
coastal protection and restoration. The aim is to reuse 2.3
million tonnes of dredged sediment annually in the Europe-
an Union within ten years. In short, about three times the
current amount.

Deltares also developed a circular economy scan recently.
This is an objective method for determining the extent to
which water and subsurface projects contribute to circulari-
ty. In collaboration with Rijkswaterstaat, this method is
being developed further for applications in delta technology.

(Elsa Lageman, hans.vissers@deltares.nl, DELTAIlife, Delta-
res Magazine No. 12, October 2019, pp. 18-19,

https://media.deltares.nl/deltalife/12/en/)
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Hundreds of businesses sign pledge to change
engineering image problem

Over 100 organisations, including the BBC, National
Grid, Facebook and Rolls-Royce, have signed up to a
pledge to help change the online image search results
for the word ‘engineer’, as an AI programme scours
the internet and decides that a typical engineer looks
like a white man wearing a hard hat.

© This is Engineering

Led by the Royal Academy of Engineering, the pledge,
which has been signed by The Engineer, aims to address
the misrepresentation of engineers and engineering online
and in popular culture. It will do this by actively increasing
the public visibility of more representative images of engi-
neers and engineering.

The pledge has been launched on This is Engineering Day -
a national awareness day held during Tomorrow’s Engi-
neers Week to celebrate the unsung contribution that engi-
neers make to our lives.

> » &) o000

https://www.youtube.com/watch?v=vYLFyR4z5yE&feature=
emb logo

To test the representation of the profession online, an Al
machine learning model, otherwise known as a Generative
Adversarial Network (GAN), analysed over 1,100 images of
engineers sourced online, and generated images based on
this given dataset. The images generated by the GAN
showed how narrowly an engineer is typically portrayed
online: the majority of the generated images were of a
white male wearing a hard hat.

Challenging and changing the image of engineering

Meanwhile, an online search, conducted by the Royal Acad-
emy of Engineering on 21 October 2019, found that 63 per
cent of images on the first page of the search results were
of a person in a hard hat, despite the fact that only a small
minority of professional engineers wear hard hats most of
the time.

Image Problem: After scouring the web, this is what AI de-
cided a typical engineer looks like. Image: RAE

Concerns persist about a shortage of engineers. Many of
the emerging and in-demand jobs identified by the World
Economic Forum are engineering jobs, yet every year the
UK is short of up to 59,000 engineers, while only 12 per
cent of the engineering workforce in the UK are female, and
nine per cent are from black, Asian and minority ethnic
backgrounds.

Research from EngineeringUK shows that more needs to be
done to raise awareness of engineering careers and encour-
age young people to consider the profession. Over three
quarters (76 per cent) of young people aged 11-19 and 73
per cent of parents do not know a lot about engineers and
the work they do.

Commenting on this latest effort to shift the balance Dr
Hayaatun Sillem, Chief Executive of the Royal Academy of
Engineering, said: “Engineers play a profoundly important
role in shaping the world around us...but that’s simply not
reflected in online image searches. That's why on This is
Engineering Day I'm appealing to anyone who uses or pro-
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motes images of engineers to join us in challenging outdat-
ed and narrow stereotypes of engineering. We want to en-
sure that engineers are portrayed in a much more repre-
sentative way, and that we help young people see the fan-
tastic variety of opportunities on offer.”

(THE ENGINEER, 6th November 2019,
https://www.theengineer.co.uk/pledge-engineering-image-
problem)
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NMPOZEXEI2
FEQTEXNIKEz
EKAHAQZEIZ

Ma TIC NaAQIOTEPEG KATAXWPNTEIC NEPICCOTEPEG NANPOPOPIEC
unopoUv va avalntnBoulv oTa nponyoupsva TeUXn TOU «ne-
plod1koU» Kal OTIC NapaTiBEPEVEG IGTOOENIDEG.

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
between Young and Skilled Researchers/Engineers - 1-4
December 2019, Okinawa, Japan, www.ec-
ro.co.jp/ysrm2019/index.html

ICGU 4 2019 4™ International Conference on Ground Im-
provement and Ground Control (ICGI2019): Infrastructure
Development and Natural Hazards Mitigation, 1-3 December
2019, Luxor, Egypt, https://icgi2019-
ets.org/page/p/Welcome-ICGI

ETS Conference and Exhibition 2019, 4-5 December 2019,
Luxor - Egypt, https://icgi2019-ets.org/page/p/Welcome-
ETS

ISOG 2019 First Indian Symposium on Offshore
Geotechnics, December 5-6, 2019, IIT Bhubaneswar,
QOdisha, India,
https://sites.google.com/iitbbs.ac.in/isog2019/home

15th International Conference on Geotechnical Engineering,
and 9th Asian Young Geotechnical Engineers Conference, 05
+ 07-12-2019, Lahore, Pakistan, http://www.pges-pak.org

GeoSS International Conference on Case Histories & Soil
Properties, 5-6 December 2019, Singapore,
www.iccs2019.0org

1st ITA-CET Meeting for European Tunnelling Professors and
PhD Students, 5-6 December 2019, Torino, Italy, ita-
cet.secretariat@developpement-durable.gouv.fr

WS2020 Winter School - From research to practice in
geotechnical engineering, 12 - 17 January 2020, Ascona,
Switzerland, https://geotechnics.ethz.ch/ws2020.html

ISSPDS-Edinburgh 2020 2nd International Symposium on
Seismic Performance and Design of Slopes, January 18-22,
2020, Edinburgh, UK, www.isspds.eng.ed.ac.uk

Igs TC-B GEOREINFORCEMENT - GeoReinforcement Devel-
opments, Advancements, Durability, Performance and Inno-
vative Applications, 20 - 21 January 2020, Barcelona,
Spain, www.geosyntheticssociety.org/tc-reinforcement-tc-
barriers-workshops-in-barcelona

Igs TC-B GEOBARRIER - GeoBarrier Developments, Ad-
vancements, Durability, Performance and Innovative Appli-
cations, 22 - 23 January 2020, Barcelona, Spain,
www.geosyntheticssociety.org/tc-reinforcement-tc-barriers-
workshops-in-barcelona/#squelch-taas-tab-content-0-1

International Conference on Geotechnical Engineering -
Iragq, 19 - 20 February 2020, Baghdad, Iraq,

http://issmfe.org/international-iragi-geotechnical-
conference

ASIA 2020 Eighth International Conference and Exhibition
on Water Re-
sources and Renewable Energy Development in Asia, 10 -
12 March 2020, Kuala Lumpur, Malaysia, www.hydropower-
dams.com/asia-2020

GeoAmericas2020 4™ Pan American Conference on
Geosynthetics, 26-29 April 2020, Rio de Janeiro, Brazil,
www.geoamericas2020.com

WTC 2020 ITA-AITES World Tunnel Conference, 15-21 May
2020, Kuala Lumpur, Malaysia, www.wtc2020.my

14th Baltic Sea Geotechnical Conference 2020 Future Chal-
lenges for Geotechnical Engineering, 25 + 27 May 2020,
Helsinki, Finland, www.ril.fi/en/events/bsgc-2020.html

Nordic Geotechnical Meeting Urban Geotechnics, 25-27 May
2020, Helsinki, Finland, www.ril.fi/en/events/ngm-
2020.html

ICED 2020 First International Conference on Embankment
Dams: Dam Breach Modeling and Risk Disposal, 5 = 7 June

2020 in Beijing, China, http://iced-2020.host30.voosite.com

EUROCK 2020 Hard Rock Excavation and Support, 13-19
June 2020, Trondheim, Norway, www.eurock2020.com

DFI Deep Mixing 2020, 15 to 17 June 2020, TBD, Gdansk,
Poland, www.dfi.org/DM2020

XIII International Symposium on Landslides - Landslides
and Sustainable Development, June 15™ - 19% 2020, Carta-
gena, Colombia, www.scg.org.co/xiii-isl

EGRWSE 2020 - 3™ International Conference on Environ-
mental Geotechnology, Recycled Waste Materials and Sus-
tainable Engineering, 18-20 June 2020, Izmir, Turkey,
www.egrwse2020.com

GEE2020 International Conference on Geotechnical Engi-
neering Education 2020, June 24-25, 2020, Athens, Greece,
WWWw.erasmus.gr/microsites/1168

E-UNSAT 2020 4th European Conference on Unsaturated
Soils - Unsaturated Horizons, 24-06-2020 + 26-06-2020,
Lisbon, Portugal, https://eunsat2020.tecnico.ulisboa.pt

(C- 4R -0)

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
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16th International Conference of the International Associa-
tion for Computer Methods and Advances in Geomechanics
- IACMAG - CHALLENGES and INNOVATIONS in
GEOMECHANICS, 01-07-2020 + 04-07-2020, Torino, Italy,
www.symposium.it/en/events/2020/16th-international-
conference-of-iacmag?navbar=1

7th ICRAGEE International Conference on Recent Advances
in Geotechnical Earthquake Engineering and Soil Dynamics,
13 - 16 July 2020, Bengaluru, India, http://7icragee.org

3" International Conference on Geotechnical Engineering
(ICGE - Colombo -2020), 10 - 11 August 2020, Colombo,
Sri Lanka, http://icgecolombo.org/2020/index.php

ISFOH 2020 4th International Symposium on Frontiers in
Offshore Geotechnics, 16 — 19 August 2020, Austin, United
States, www.isfog2020.0rg

2020 CHICAGO International Conference on Transportation
Geotechnics, August 30 - September 2, 2020, Chicago, Illi-
nois, USA, http://conferences.illinois.edu/ICTG2020

EUROGEO WARSAW 2020 7™ European Geosynthetics Con-
gress, 6-9 September 2020, Warsaw, Poland,
WWW.eurogeo?7.org

(Cf -0
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3 General Assambly of the Europ Aszembly of the European
; Seismalogical Commissian

Corfu, Greece

September

37'" General Assembly
of the European Seismological Commission
6 to 11 September 2020, Corfu, Greece
www.escgreece2020.eu

On behalf of the Local Organizing Committee, I would like to
welcome you to Corfu (Greece) and the 37th General As-
sembly (GA) of the European Seismological Commission.

As in the previous successful conferences, we have commit-
ted ourselves to organize and deliver a focused event, try-
ing to keep the highest scientific and logistic standards.

The 37th GA of the ESC will be held in Corfu, a place with
long history since the antiquity and rich tradition, as well as
one of the most cosmopolitan islands of Greece. We are
proud to host you in Corfu to discuss recent advances in
seismology in a location that lies north of the NW edge of
the Hellenic Arc, where a variety of geological processes
take place. The venue of the GA is the “Corfu Holiday Pal-
ace”, located in Kanoni, one of the most famous touristic
sights of the island.

In 2020 about 700 early-career and senior researchers from
more than 60 countries from Europe and all over the world
will meet in Corfu to discuss different modern fields of seis-
mology and related applications. We are anticipating about
1000 abstracts covering the broad fields of seismic net-
works, seismic hazard and risk, physics of earthquakes,

study of the Earth's interior, array seismology, engineering
seismology, induced seismicity, seismic anisotropy, earth-
quake forecasting, statistical seismology, historical seismol-
ogy and microseismology, recent significant earthquakes,
earthquake secondary effects, as well as education, out-
reach and societal implications, making the 2020 ESC Gen-
eral Assembly one of the largest meetings ever.

We look forward to seeing you in Corfu.
Call for Sessions

The Local Organizing Committee (LOC) is accepting session
proposals.

Our goal is to make the 37th General Assembly of the ESC
2020 an exceptional meeting by including sessions related
to the latest research, methodologies, technological devel-
opments and regional studies. This will allow for fruitful dia-
logue and new ideas. Sessions are encouraged from all the
broad fields of seismology including, but not limited to:

seismic networks, data acquisition and processing
seismic hazard and risk, including site effects
physics of earthquakes

study of the Earth's interior

array seismology

engineering seismology

earthquake engineering

induced seismicity

seismic anisotropy

machine learning applied to seismology
earthquake forecasting

statistical seismology

historical seismology and macroseismology
recent significant earthquakes

earthquake secondary effects (e.g. tsunamis and land-
slides)

e education, outreach and societal implications.

The LOC also encourages multi-disciplinary sessions involv-
ing seismology. One session will be organized jointly with
the Seismological Society of America.

For questions about proposing a session, contact the LOC
chair at voulgaris@geol.uoa.gr

(C- 4R -0)

6th International Conference on Geotechnical and Geophys-
ical Site Characterization “Toward synergy at site character-
isation”, 7 = 11 September, Budapest, Hungary, www.isc6-
budapest.com
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INDUSTRIAL & HAZARDOUS
WASTE MANAGEMENT

N
m

15" - 18™September, 2020

Chania - Crete - Greece

www.hwm-conferences.tuc.gr

http://hwm-conferences.tuc.gr

The 7th International Conference on Industrial and Hazard-
ous Waste Management is going to be held from September
15th to September 18th, 2020, on the beautiful island of
Crete, Greece.

CRETE 2020 is organized by the Technical University of
Crete, the University of Padua, the Hamburg University of
Technology, as well as the Tsinghua University of Beijing.

An extended spectrum of Conference topics has been
formed, in order to allow a holistic approach of industrial
and hazardous waste management and create an appealing,
interesting and riveting Conference program.

CRETE 2020 Organizing Team is working on new ideas and
events, in order to make the upcoming Conference even
more successful, always counting on your high quality con-
tributions and presentations.

Topics

e Industrial and Hazardous Waste (IHW): Regulations,
Legislation & Characterization

e Producer Responsibility and Hazardous Compounds in
Products

e IHW Management: Emission Control, Concepts & Prac-
tices

e THW Minimization & Recycling: Optimized Production
Processes, Re-utilization, Waste Stock Market, etc.

e Toxicological & Safety Aspects of IHW / Contaminated
Sites Management

e Design & Operation of IHW Treatment Plants & Disposal
Sites: Recycling Plants, Incinerators, Chemical/ Physical
Treatment Plants, Landfills, Intermediate Storage Facili-
ties, etc.

e Contaminant Release & Transport: Processes, LCA, Risk
Assessment

e Environmental Toxicology of Persistent Organic Pollu-
tants (POPs), persistent Biocides and Pesticides

e Formation and Destruction of Halogenated Dioxins,
PAHs, Biphenyls and Similar Compounds

Remediation of Contaminated Sites & Groundwater
Remediation of Mines and Treatment of Mine Residues

e Special Waste Management: Medical, Radioactive, Agro-
Industrial and Pharmaceutical Waste, Production Resi-
dues, Asbestos, WEEE, etc.

e Catastrophes and War: Effects on the Environment, Im-
pact, Remediation

e Pollution of Marine Environment by Plastic Debris & oth-
er Waste
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e IHW Energy Management Concepts: Energy Reduction
and Recovery

e Social Aspects of IHW Management: Public Acceptance,
Public Involvement, Information Policy, Safety Aspects

e Aspects of Global Pollution: Reduction of diffuse Emis-
sions, Targets for acceptable Water, Air & Soil Contami-
nation (Planetary Boundaries), etc.

e Reduction of Air Pollution by advanced Industrial Emis-
sion Control

e New Ways of Education in the Field of IHW in Schools,
Universities & the Public: Virtual Reality, Advanced In-
ternet Utilization (Presentations, Communication, Cours-
es, etc.), Waste and Art, etc.

Waste and climate change
Case Studies
Industrial Company Presentations and Forum

Contact

Technical University of Crete, University Campus, 73100,
Chania, Crete, Greece

Tel. +302821037790 Fax. +302821037850
E-mail: hwm.conferences@enveng.tuc.gr
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27th European Young Geotechnical Engineers
Conference and Geogames
17 - 19 September 2020, Moscow, Russia
https://t.me/EYGEC2020

Organiser: Russian Society for Soil Mechanics, Geotechnics
and Foundation Engineering

Contact person: PhD Ivan Luzin
Address: NR MSUCE, 26 Yaroslavskoye shosse

Phone: +7-495-287-4914 (2384)
Email: youngburo@gmail.com

(Cf -0

ICEGT-2020 2nd International Conference on Energy
Geotechnics, September 20-23, 2020, La Jolla, California,
USA, https://icegt-2020.eng.ucsd.edu/home

EUROENGEO 3Rf° EUROPEAN REGIONAL CONFERENCE OF
IAEG, 20-24 September 2020, Athens, Greece,
www.euroengeo2020.0rg

Fourth International DAM WORLD Conference, 21-25th Sep-
tember 2020, Lisbon, Portugal, https://dw2020.Inec.pt

3rd International Symposium on Coupled Phenomena in
Environmental Geotechnics, October 29th - 30th, 2020,

Kyoto, Japan, https://cpeg2020.0rg

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
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— [USC 2020 —

Fourth GeoMEast©2020
International Underground Structures
Conference (IUSC)

8-12 November 2020, Cairo, Egypt
http://underground.geomeast.or

On behalf of the Organizing Committee, we are pleased to
invite you to attend the fourth GeoMEast 2020 International
Congress & Exhibition to be held in Cairo, Egypt from No-
vember 08 to 12, 2020. The GeoMEast SERIES is managed
by SSIGE and supported by a number of leading interna-
tional professional organizations.

For the first time in Africa and Middle East, the next 4th
Geo-MEast2020 International Congress and Exhibition in-
cludes three parallel international conferences in one con-
gress. The Sustainable Structures, Underground Structures
and Transportation & Infrastructure Conferences will shape
the future of the "Sustainable Construction in Africa and
Middle East", which is chosen as the theme of the
GeoMEast2020 congress. The three conferences will be held
in parallel at the Sheraton Cairo Hotel and Resort during the
period of November 08-12, 2020.

Recent rapid construction in Africa and Middle East have
provided great opportunities for structure, bridge, material,
transportation, pavement, geotechnical, geological, tunnel,
geosynthetics, infrastructure and all engineers to use their
knowledge and talents to solve many challenging problems
and cutting-edge technologies.

GeoMEast 2020 will provide a showcase for recent develop-
ments and advancements in design, construction, and safe-
ty inspections of sustainable structures, underground struc-
tures and transportation infrastructures, and offer a forum
to discuss and debate future directions for the 21st century.
You will have the opportunity to meet colleagues from all
over the world for technical, scientific, and commercial dis-
cussions.

IUSC 2020 will have keynote speakers, technical sessions,
workshops, courses and publications. There will be a gen-
eral steering committee for the GeoMEast2020 congress
that controls the three conferences and their developments.

Proceedings of the IUSC 2020 conference will be published
in some Edited Books by Springer-DE, which will be submit-
ted for inclusion in EI, Scopus and ISI "Thomson Reuters".
In addition, some journal special issues will be published in
some prestigious journals from selected best papers of the
conference, however, authors need to expand and include
materials that are at least 75% different than the accepted
papers in the proceedings.

IUSC 2020 will provide some awards; such as: best paper
awards, best presenter awards, best student presenter
awards, industrial project, and others.
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Technical Themes

e Geotechnical Engineering

e Geosynthetics Engineering

e Geological Engineering

e Geoenvironmental Engineering

e Foundation Engineering

e Soil-Structure Interaction

e Tunnelling Engineering

e Dams and Water Structures

e Underground Structures

e Underground Construction Management

CONTACT US

Cairo, Nasr City Office: SSIGE

Address: Tower C, Maamora Towers, 7th District, Nasr City,
Cairo, 11727, Egypt

Tel. 00201110666775

Email: info@geomeast.org

Giza, Dokki Office: Geo-Institute of HBRC
Address: 87 Tahreer Street, Dokki, Giza, 1770, Egypt
Tel. 00201110666775

Email: info@geomeast.org

Middle East Office: SSIGE
Address: Ajman, UAE; Dubai, UAE
Tel. 00201110666775

Email: info@geomeast.org

o3

10™ International Conference on Scour and Erosion (ICSE-
10), November 15-18, 2020, Arlington, Virginia, USA,
www.engr.psu.edu/xiao/ICSE-10 Call for abstract.pdf

o3

GeoAsia 2021

7th Asian Regional Conference on Geosynthetics
March 1-4, 2021, Taipei, Taiwan

(C 4 -0
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MSL-2021

The 1st Mediterranean Symposium
on Landslides
SLOPE STABILITY PROBLEMS IN STIFF CLAYS
AND FLYSCH FORMATIONS
7-9 June2021, Naples, Italy

Topics

Landslides represent a relevant problem for most of the
countries overlooking the Mediterranean. This trivial consid-
eration should prompt researchers, professionals, and
stakeholders in this region to form closer relationships and
engage themselves in a continuous exchange of data and
ideas to find common strategies of landslide risk mitigation.

A common problem concerns the stability of slopes in hard
fissured soils, weak rocks and flysch deposits, which are
widespread all over the region, posing major problems to
the development of these areas.

It is evident that the behavior of such a wide and complex
class of materials, spreading across large areas in this cor-
ner of the world, cannot be interpreted simply through the
basic laws of the Soil or Rock Mechanics. With the goal in
mind of urging people living on the Mediterranean to join
their efforts, we decided to organize a Mediterranean Sym-
posium on Landslides (MSL) in Napoli in June, 2021, hoping
that this initiative will be the first of a series of similar peri-
odic events.

Sessions
I. Geological Setting, Triggers and Mechanisms
II. Investigations, Monitoring and Analysis

III. Remedial Measures, Landslide-Structure / Infrastructure
Interaction

Contact
Chairman of the Technical Committee:

Prof. Luca Comegna
Email: luca.comegna@unicampania.it

o3

EUROCK TORINO 2021 - ISRM European Rock Mechanics
Symposium Rock Mechanics and Rock Engineering from
theory to practice, 21-25 June 2021, Torino, Italy,
http://eurock2021.com

SYDNEY ICSMGE 2021 20™ International Conference on Soil
Mechanics and Geotechnical Engineering, 12-17 September
2021, Sydney, Australia, www.icsgme2021.org

(C- 4R -0)

LATAM 2021 - IX Latin American Rock Mechanics Symposi-
um Challenges in rock mechanics: towards a sustainable
development of infrastructure, 20-22 September 2021,

Asuncion, Paraguay, https://larms2021.com

3 European Conference on Earthquake Engineering &

Seismology, 19 - 24 June 2022, Bucharest, Romania,
https://3ecees.ro

3

The 8* international Conference on
Unsaturntad Saits, Milos Island, Gresce

UNSAT2022
8™ International Conference on Unsaturated
Soils
June or September 2022, Milos island, Greece
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ENAIAG®EPONTA -
2EI>MOI

MU6o01 yia TouG ZEICHO0UG
Euponn
EAAG3a
O EykéAadog

O EykéAadog otnv eAAnVIkn puBoloyia @épeTal wg o apxn-
YOG Twv MNyavtwyv. 'HTav yiog Tou TapTapou Kal TnG g kai
e€naie npwTtelovta poAo oTn MNyavtopayia kata Tn didpkeia
TnG onoiag £xaoe Tn {wr Tou.

MoAAEg ival ol napaAAayEg Tou pUBou nou GuvdEovTal JE TO
ovoud TOU.
SOPewva Pe kanoleg and autég, katd Tn MyavTopaxia Tov
EykéAado Tov OKOTWOE 0 ZeIAnvOG o akdAouBog Tou BeoU
AIOVUOOU, | TOV KATakepaUvwoe o0 avTinaAog Tou o Aiag kal
HETA Tov €Bawe pixvovTtag navw Tou Tnv ‘Occa i Tnv ‘'06pn.

O enikpaTeoTepog OPWG HUBOG avagpepel 0TI oTn MyavTopa-
xia o Eykéhadog nrav avTtinahog Tng Bdg ABnvag, n onoia
TOV €E0UBETEPWOE piXvovTag Navw Tou Tn ZikeAia. And TOTE
o Eykéhadog npoonabei va eAeuBepwdei, npokaAwvTag €10l
oeigpoUG Kal ekpnEeig Tou ngaioTeiou TnG AiTvag.

O Nauoaviag avagpepel kal AAAN pia ekdoxr, oUHPWVA HE
Tnv onoia n 6gd ABnva okoTwoe Tov EykéAado pixvovTag
€NAvw TOU TO TEBPINMO Appa TnG.

O lMooeidwvag

O1 apxaiol 'EAANveg Bewpoloav Tov Mooeidwva wg To Begd
TnG 8aiacoag, ouxva OpwG ouvedsav To Be€d auTd Kal WeE
TOUuG oglopoUc. MioTeuav OTI XTUNOUOE TO NOdI TOU N XTumno-
Uoe Tn 'n Je TNV Tpialva Tou yia va dnuIoupynosl éva osio-
po.

AuTR n 1IKavOTNTa Tou va dNMIoUpPYEl TOoUuG OsiooUc Tou Xda-
pioe Tov TiTAo: "TivakTwp Tng Maiag".

O Aiag

2Tnv apxaia EAAGda kanoiol unootnpidav 6Tl ol OsIoKOi Npo-
kaAoUvTal kal and Tov apxnyo Twv apxaiwv Bswv, To Aia.

H Bewpia auTn, OoTI 0 BedC Aiag OTEAVEI TOUG CEIOUOUG, AvTI-
KATaoTabnke apyoTepa PE anoyeig nou d1aTUNWOAV APKETOI
PINOCOPOI.

Zkavdivapia

SOPewva Pe Tn HuBoloyia To B0 Loki Tov €dscav og €va
Bpaxo péoa oe pia unoyesia onnAid yia va Tov TIHWPNoouV
yla Tn doAogovia Tou adep@ou Tou Baldur.

'Eva €pneTo ATav navw and To npocwnod ToU Kdl TOU £PIXVE
guvexwe dnAnTAplo. H adepgn Tou Beol Loki oTekdTav nav-
ToTe dinAa Tou kai paleue To dnANTRpPIO o€ €va doxeio yia va
TOV NPoOoTaATEUEI.

MoTe - NOTE OPMWCG N KOMEAA AMOPAKPUVOTAV Yid va adeidaoel
To doxeio, ondTeE TO ONANTNPIO ENEPTE NAVW OTO MPOOWMO
Tou Loki. AuTog, yia va To ano@uUyel oTpipoyUpile Kal TOTE
TO £da®og dovouvTav Kal yivoTav OeIgHOG.

AHEPIKN
Bopeia AHEPIKNA

MoAAG xpdvia npiv, 6Tav To PeyaAUTEPO PEPOG TNG MNC ATav
oKeNaopévo pe vepd, To Meyalo Mvelpa anogdaoios va on-
MIOUPYNOEl dia Ohoppn Xwpa MeE APVEG Kal noTapia, Tnv
onoia ol BaAdooieg xeAwveg Ba PeTEPepav oTnv NAATN TOUG.

O1 BaAdaooieg xeAWVEG ouvEPYAOTNKAV Kal To MeydAo MNvelpa
dnuiolpynos TNV nAdcn. Mia pépa OPwWG ol XEAWVES dlapw-
vnoav PeTa&U Toug, onoOTE KAMOIEG AMO auTeg dpxioav va
KoAUMNoUV avaToAlkd, evw AAAeG koAUpnnoav duTika. ToTe
akoUoTnke gvag duvaTdg B06pupog kal n 'n apxios va oeieTal.
O1 XeAwveg dev PNOpPedav va KOAUPMNAOOUV pakpld yiati n '
nTav noAu Bapid, €Tl oTapaTnoav va diapwvouv Kal UPQI-
ANwénkav.

Map' OAa auTd KAMoIEC POPEC Ol XEAWVEG, MOU KouBaAouv
TNV KaAipopvia otnv nAATn Toug, Siapwvouv kal nail. Kabe
(POpa Nou YIVETAl auTo N yn TPEUEI Kal EKINAWVETAI OEITHOC.

Mepou

SUNQWVa PE TN HuBoloyia o B€0C enIOKENTETAI NOTE - NOTE
Tn 'n yia va PeTproel Toug avbpwnoug nou {ouv oTov MNAa-
vATN. Ta BAupaTta Tou Opwg Tpavtalouv To €5agog Kal npo-
Kahouv ogigpoUG.

O1 avBpwnol KAMNoIEG POPEG YIa va Tov OIEUKOAUVOUV OTnV
KaTtap€Tpnon, Byaivouv €Ew and Ta oniTia Toug Kal pwvalo-
uv "Eipal €dw, eipar edw!".

Me&1ko

2710 Me&iko, oUupwva pe Tn HuBoloyia, o oartavikog El
Diablo, dnuioupyei TEPACTIEG PWYHEG OTO EOWTEPIKO TNG MNG.

AUTOG Kal o1 UVTPOPOI TOU XPNCIMOMOIoUV TIGC PWYHEG AQUTEG
oTtav B€Aouv va Byouv otnv enigpdaveia Tng Fng kai va npo-
KaA£€oouv npoBARuaTa. e kAbe TETola NepinTwon n ' dove-
iTal ka1 EkdANAWVETAl OEIGHOG.

A@pikn
Avar. AQpIkn

Ztnv AvaTtoAikr) AQpIKn nigTeuav 0TI €va yiydvTio wdapl Kou-
BaAdsl éva Bpaxo oTtnv NAATn Tou. MNavw oe auTtd To Bpaxo
OTEKETAl pia ayehdda pe Tn ' va 10opponei og éva anod Ta
KEPATA TNG.

H aye\ada nou kal nou PeTakivei Tn 'n and 1o €va Tng képa-
To 0TO0 GAAO npoonabwvTag va Eepoudiaoel kal €71 NPoka-
AoUvTal ol GEICHOI.

Aut. Appikn

Ztn AuTikn A@pikn nioTeuav OTI €vag yiyavrag HETAPEPEl TN
'n navw oto KEPAAl Tou. 'OAa Ta QUTA Nou undpyxouv oTov
nAavATn eival Ta gaAlid Tou, eva ol dvBpwnol kai Ta {wa
gival Ta évTopa nou BpiokovTal avapeoa ota PaAAid Tou.

O yiyavTtag ouxva kaberal kal peypalel koitalovTag Npog TNV
avaTtoAn. Kanoieg Qopeg OPWG OTPEPEI TO KEPAAI TOU MPoG
Tn duon kal peTa Eava npog Tnv avatoAn. H kabe upia ano
AQUTEG TIG ANOTOHEG KIVAOEIG €ival Kal €vag OEITHOG.

MoZauBikn

>tn MolapBikn Bewpouaav OTI n I'n ivar évag {wvTavodg op-
YaviouoG.
MoAAEG popeg Aoinodv, onwg 6Aa Ta €upia évra, n ' appwo-
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Taivel Kal €XEl NUPETO. TIC NEPINTWOEIG AUTEC EKONAWVOVTAI
OEIoWOI.

Acia
Ivdia
Aldgopol puBol otnv Ivdia apopolv oTOUG CEICHOUC.

SUpQwva Pe Tov puBo Hindu n M eival yia TepacTtia nAat-
@OpHa nou oTnpileTal o€ OKT® eAEPAvTeG. O1 CEIOUOI NpoKa-
AouvTal, 6tav évag anod Toug eAEQavTeg KoupaleTal kal Xa-
UnAwvel To KePaAl Tou, TapalovTtag €Tl TNV I00pponia Tng
ne.

'Evag dAAog puBog unooTtnpilel 6T n I'n 10opponei navw os
TECOEPIC EANEQPAVTEG, OI onoiol BpiokovTdl NAvw OTn paxn
piag xeAwvag. H xeAwva pe Tn O€ipd TnG I00pponei Navw o€
pia kounpa. 'OTav €va ano autd Tta {wa Kiveital, n r'n TpEEl
Kal ocieTal.

'Evag TpiTog HUBOG avagepel 0TI epTA €PNETA £XOUV WG Ka-
Bnkov va npooTatelouv TOUG €PTA TOMEIC TOU KATWTEPOU
THAMATOG TOU oupavoU Kal va ouykpatoUv evaAAag tn In.
'‘OTav 1o £€va £pneTd TeAsiwvel Tn BaApdid Tou Kal avTikaBio-
Tatal anod kanoio aAho, TOTE ol avBpwnol atn 'n aioBavovTal
Mia anoTtopn ddvnaon, nou dev gival aAAn and To OEIoUO.

Ianwvia

SOpewva e TN puBoAloyia €va yiyavTiaio yatowapo lel oTn
Aaonn katw anod Tn Mn. =To yatowapo auto apeCel va KAVEl
aoTeia €1 Bapog dAAwv kal povo o Bedg Kashima pnopsi va
TO XaAlvaywynoel.

O Kashima Aoinov kpatael évav peydAo Bpdxo HE HAYIKEG
SuvapeIig navw ano To yatowapo eunodilovTac To va Kivnoei
Kal €Tl n 'n napapével Apepn Kai akivntn. YNapyxouv (popEg
OMWC MOU TO yaTowapo Espeuyel ano Tnv eniBAswn Tou BeoU
Kashima ka1 apxilel va KiveiTal npokaAwvTag oeiopoUg.

MoyyoAia

SUp@wva pe Tn puBoAoyia évag yiyavTiaiog BATPAxog Kou-
BaAdel Tn ' navw oTnv NAATN Tou.

KaTta diaotrpaTa o BaTpaxog koalel Ye anoTéAeoua va dove-
iTal n 'n kal va ekdnAwvovTal OEICHOI.

Pwoia

5tn ZiBnpia nioteuav 6T évag Bedg pe To Ovopa Tuli odnyael
€va €AknBpo nou £xel navw T . To €éAknBpo auTo To Ogp-
VOUV OKUAOI, 01 onoiol £€Xouv WUAAOUG.

Suxva Ta okuAia otapatolv yia va &uoTouv, onodTte n In
kAovileTal Kal yiveTal ogIoNOG.

Qkeavia
N&a ZnAavdia

Stn Néa ZnAavdia nioTeuav OTI oI O€ICUOI OXETI(OVTAl PE TNV
€yKuphoouvn TnG MnTépacg Mng.

H 'n kuo@opei To 66 Ru, o onoiog ouxvd TNV KAWTOAEI.
KaBe qopa nou yiveral autd o NAQvATNG CEiETal Kal ekdNA®-
VETAl OEIOUOGC.

(and Tov 1oToTONO TOU OAZI,
https://www.oasp.gr/node/2074)

o3

Research studies tsunami impact
on infrastructure
Delving into the soil

New research from Oregon State University takes steps
toward understanding how tsunamis destabilize soil, which
is key to building and retrofitting infrastructure that can
withstand a disaster.

“Traditionally, in the past, the structural engineers have
only thought about what happens at the soil level and
above, and the soil engineers have thought about what
happens at the surface and below,” said Ben Mason, an
associate professor at Oregon State’s College of Engineer-
ing.

The project combines what scientists know about how the
soil will affect the structure, and how the structure will af-
fect the soil. The findings could help communities on the
North Coast prepare for a Cascadia Subduction Zone earth-
quake and tsunami.

Several bridges in Seaside have been determined to be in-
sufficient in an earthquake or tsunami.

“Ultimately you have to understand the marriage between
the two during both the earthquake and the tsunami to be
able to develop reasonable designs,” Mason said. “It's a
symphony — it really is.”

The research was conducted in collaboration with the Uni-
versity of California, Davis and published in July.

Up until now, scientists have been speculating about how
water pressure changes the soil, but now they have experi-
mental data they can use to improve their computer models
and run simulations to see how infrastructure in different
coastal towns will be affected based on their soil density
and existing structures.

Building sustainable infrastructure depends on the soil of a
given location. How engineers build a bridge should depend
on the soil, and how soil moves depends on how engineers
build the bridge, Mason said.

“The perfect example of that is the 1986 Mexico City earth-
quake,” Mason said. “The city is built on an ancient lake bed
and there’s buildings that got absolutely demolished there
due to a relatively modest earthquake.

“And then if you go just barely up the mountain to where
it's rock, none of the buildings saw any damage. So, the soil
is extremely important to how the bridges and buildings and
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infrastructure is going to fare during an earthquake and a
tsunami.”

Mason plans to continue having conversations with local
governments on the North Coast to help educate people on
what they should expect to see happen in a large earth-
quake and tsunami.

“In terms of actual communities and engineers or city man-
agers, they’re largely going to be concerned with just evac-
uation procedures during the hazard to try to get their pop-
ulation to higher ground or to safety and then setting up
emergency shelters and relief after the event,” he said.

The Oregon Department of Transportation is going to be
responsible for moving the needle on retrofitting critical
bridges, as it is very costly, he said. And since it is difficult
for coastal towns to obtain enough funding to improve in-
frastructure, they need to prioritize their strategies.

“When you start talking about a hazard that might only oc-
cur, let’s just call it every 500 years, it's very hard to con-
vince governments to spend money to invest in resources
and especially retrofit bridges or infrastructure,” Mason
said.

“The No. 1 thing I'm always a proponent of is, which I think
is a lot cheaper and a lot more effective, is educating the
population and the government officials about what we ex-
pect to happen during the next natural disaster and what
are some more cost-effective strategies for keeping the
population safe.”

As local governments develop emergency preparedness
plans and scientists continue to improve research methods,
Mason said everyone can do a better job of communicating.

“Sometimes when the scientists come and talk to govern-
ment officials, they don’t really know how to interact with
people very well and they can come across as like the an-
noying computer guy who knows more than you and can’t
really talk without using jargon,” Mason said.

“A lot of times, that’s not even ill-intentioned, it's just that
we're not taught the skills of how to do that. And I think
perhaps because of that maybe there’s a boundary between
scientists and city managers ... and maybe that brings
some reluctance to reach out and talk to the scientists. It's
a vicious cycle, really.”

(Nicole Bales / The Astorian, Aug 19, 2019,
https://www.dailyastorian.com/news/local/research-
studies-tsunami-impact-on-infrastructure/article e7f0fOba-
c160-11e9-8028-b34979296066.html)
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Study shows seasonal factors can affect earth-
quake impact

A new study concludesthat the season in
which earthquake happens can affect the impact of
ground failure and potential destruction.

The paper, published in Seismological Research Letters
journal, said the 1887 Magnitude 7.3 Verny earthquake and
the nearby 1911 Magnitude 7.8 Kemin earthquake likely
produced the same shaking. However, the Kemin quake
caused significantly more ground failure possibly due to a
shallow frozen ground layer that was occurring during the
winter season.

The frozen layer may have inhibited the drainage of pore-
pressure excess through the surface during the earthquake,
causing liquefaction at depth. As a result, the frozen layer
extending about one meter below the surface "was a seal-
ant layer that was not allowing the pore pressure to dif-
fuse," explained Stefano Parolai from the Istituto Nazionale
di Oceanografia e di Geofisica Sperimentale in Italy, also
one of the study authors.

The findings suggested seismologists should consolidate
potential seasonal differences in soil characteristics "as they
are making probabilistic liquefaction or ground failure as-
sessments," co-author Denis Sandron explained, from the
Istituto Nazionale.

The effect of frozen ground on ground deformation is al-
ready calculated for some types of infrastructure like oil
pipelines in Alaska. However, Parolai said the Kazakhstan
study shows the significance of considering these effects in
urban areas, particularly when it can become a seasonal
effect.

The 1887 earthquake in Verny, the former name of Almaty,
ravaged almost all of the town's buildings and killed 300
people.

The Kemin earthquake, which occurred about 40 km (25
miles) from Verny, caused an unexpected amount of wide-
spread ground failure and devastation, as well as 390 fatali-
ties.

The team reviewed historical records of the two earth-
quakes as part of a larger project that is examining site
effects and seismic risk in central Asia-- this is led by the
GFZ German Research Center for Geosciences.

The two quakes in Almaty, including the secondary effects
like landslides, "were very well documented by expeditions
of the Mining Department of Russia and the Russian Mining
Society at the time," said Parolai.

The differences in ground failure were perplexing, according
to the researchers. The fact that the two quakes had oc-
curred at different times of year urged Sandron and his col-
leagues to consider whether frozen ground might have been
a factor in ground failure, as previous researchers had not-
ed for the Magnitude 9.2 Great Alaska earthquake in 1964.

To delve further into this idea, the research team
made computer simulations of the quakes using different
models of the soil profile that would affect the velocity of
seismic waves passing through them, along with tempera-
ture data to identify whether it would be possible to have a
frozen layer of ground at shallow depth during January.

Co-author Rami Alshembari of the University of Exeter in
the United Kingdom said one of the factors was finding a
way to include appropriate strong motion data recordings in
the simulations, since "of course there were no digital re-
cordings of these two earthquakes. We had to choose the
most reasonable and robust studies for [the] input of strong
motion."
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Researchers concluded that models that included a frozen
layer 1 m (3 feet) deep as a seal against pore pressure
draining were the best fit for the ground failure seen in the
Kemin earthquake.

Although the authors suspected that a frozen layer could be
the culprit, they said they were astounded by the strength
of the effect.

Ground deformation after the Kemin 1911 earthquake.

"Even in materials where we would not expect this effect,
due to local conditions and temperatures, it could happen.
Without this good documentation, probably we would not
have noticed this effect," Parolai said.

"This is telling us that good data taken in the past can be
very precious in 100 years."

Reference:

"Seasonality in Site Response: An Example from Two His-
torical Earthquakes in Kazakhstan" - Alshembari, R. et al -
Seismological Research Letters -
https://doi.org/10.1785/0220190114

(Julie Celestial / THE WATCHERS, November 11, 2019,
https://watchers.news/2019/11/11/study-shows-seasonal-
factors-can-affect-earthquake-impact)

Seasonality in Site Response: Anh Example from
Two Historical Earthquakes in Kazakhstan

Rami Alshembari; Stefano Parolai; Tobias Boxberger;
Denis Sandron; Marco Pilz; Natalya Sylacheva

ABSTRACT

During the past 150 yr, the city of Almaty (formerly Verny)
in Kazakhstan has suffered significant damage due to sev-
eral large earthquakes. The 9 June 1887 Mw 7.3 Verny
earthquake occurred at a time when the city mainly consist-
ed of adobe buildings with a population of 30,000, with it
being nearly totally destroyed with 300 deaths. The 3 Janu-
ary 1911 Mw 7.8 Kemin earthquake caused 390 deaths,
with 44 in Verny itself. Remarkably, this earthquake, which
occurred around 40 km from Verny, caused significant soil
deformation and ground failure in the city. A crucial step
toward preparing for future events, mitigating against
earthquake risk, and defining optimal engineering designs,
involves undertaking site response studies. With regard to
this, we investigate the possibility that the extreme ground
failure observed after the 1911 Kemin earthquake could
have been enhanced by the presence of a shallow frozen
ground layer that may have inhibited the drainage of pore
pressure excess through the surface, therefore inducing
liquefaction at depth. We make use of information collected
regarding the soil conditions around the city at the time of
the earthquakes, the results from seismic noise analysis,
borehole data, and surface temperature data. From these
datasets, we estimated the necessary parameters for evalu-
ating the dynamic properties of the soil in this area. We
successively characterize the corresponding sediment layers
at the sites of the observed liquefaction. Although the esti-
mated soil parameters are not optimally constrained, the
dynamic analysis, carried out using selected strong-motion
recordings that are expected to be compatible with the two
considered events, indicated that the extensive ground fail-
ure that occurred during the Kemin event could be due to
the presence of a superficial frozen soil layer. Our results
indicate that for this region, possible seasonal effects
should, therefore, be considered when undertaking site ef-
fect studies.

Seismological Research Letters (2019), Research Article,
November 06, 2019, https://doi.org/10.1785/0220190114

https://pubs.geoscienceworld.org/ssa/srl/article-
abstract/doi/10.1785/0220190114/574575/Seasonality-in-
Site-Response-An-Example-from-Two?redirectedFrom=PDF

O3 D

2€ noilo eAAnVikO vnoi Ba yivel SOKINA ouoTAHA-
TOG NPOEISON0IiNONG Yid TOOUVAHI

AOKNON QvTIUETWNIONG EKTAKTNG avdykng Aoyw Toouvaul 6a
diegaxBei Tnv Tpitn orig 9 10 Npwi otnv Kw - H doknon 6a
OIaPKETEl TEOOEPIG WPEG

Se AOKNON AVTIMETONIONG  £KTAKTNG  avaykng  Ao-
YW TOOUVAUI Npoxwpda Tnv gpxouevn Tpitn oTig 9 To npwi To
Koivd KévTpo Epeuvwv (JRC) Tng Eupwnaikfg EniTponnc, ol
UNNPECIEg EKTAKTNG avAyKNG Kal n Tonikr koivoTnTa TnG Kw.
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>Tnv aoknon 6a dokinaoTei o vEog €€onAlondg, aAAd kal ol
véeg d1adikaoieg nou BeonioTnkav oTo nAdiolo Tou oxediou
TnG EE «Tsunami Last Mile», yeTd To TOOUVAMI TO onoio €n-
Ang&e Tnv Kw 10 2017 kal npokaAeos 6Uo BavaToug.

A10ONTRPEG, NIVAKISEG HE HEYAPWVA KAl OEIPRVEG

H unodopny «Tsunami Last Mile» nepiAapBdvel aiobnTrpeg
Kal otabuoug yia Tn METPNON Tng otadung Tng Baiacoag,
EVNHUEPWTIKEG MIVAKIOEG HE HEYAPWVA OTNV AKTOYPAHUHR TNG
papivag Tng Kw Kal osiprfveg JeydAng sppeleiac. To ouoTnua
€xel oxedlaoTei €101 wOTe va BeATIWOEI n E€ykalpn nposidono-
inon kai n enikoIvwvia, NPoKEIYEVOU 0 TOMIKOG NANBUoNOG va
€ival kaAd evNUEPWHEVOG, EYKAIpWG OTNV MEPINTWON Mou
oupBei TOOUVAUI OTO PEANOV.

Ma Tnv ekTEAEON TNG DOKIWNG OTIC 9 N wpa To Npwi, n opada
TnG doknong 6a nNpocopoIwoEl evav CEICUO Kal Ba npoypap-
paTiosl Toug alednThpeg va diaBacouv To idio UWog KUKAToG
HE €KEiVO TO onoio onueEI®BNKE KaTa Tov unoBaAdcacio oeIoPo
nou NpokKAaAeoe oTo Alyaio To Toouvapul Tou 2017.

Mpokelgévou va d1ao@alioTel N KATaAANAOTNTA TOu OUOTH-
MaTog, n opada Ba XPOVOUETPAOEl TNV IKAVOTNTA TOU CUOTH-
MaTOC va €vTOnicel TOV OEIOHO, va dnUIoUpynaosl KaTtaAAnAo
UAvVUpa nposidonoinong kal va To d1adwoel OTOUG OXETIKOUG
OEKTEG.

H aoknon 6a diapkEoel TEOOEPIC WPEG, Kal Ba CUUMETEXEI OE
auTAv TO OUVOAO TOU TOMIKOU OUCTAUATOG AVTIMET®MIONG
EKTAKTWV avayk®v: n dioiknon Tou dnpou, n nNupooBeCTIKN,
n acTtuvopia, To Algevapxeio, n unnpecia acbevopopwv, o
Epubpdc ZTaupdc kal £8eAovTeG. O OPAdEC MOU GUMMETEXO-
uv oTnv aoknon, 6a AaBouv nposidonoinTikd PRAvVUPa, Kai n
avTidpacr Toug, oupnepIAapBavopévey TV  31adikacimv
€kKEVWONG, Ba napatnpnBei kal Ba agloAoynBei.

2Tnv doknon HETEXOUV kal HadnTég

O1 pabntég Tou 30U AnpoOTIKOU ZxoA€giou kai Tou lou lupva-
ogiou Kw, kabwg kal ol gpyalopevol os Tonikod Eevodoxeio,
AavapeveTal va akoAouBbroouv Ta ORPATAa TOU TOOUVAWMI KaTd
MNKOG TWV 00WV EKKEVWONG KAl va OUYKEVTpwOoUV Ot nepl-
ox&G guvadpoiong, 6nou Ba eyypa®ouv anod Toug POPEIG Tou
TOMIKOU OUCTAMATOC QVTIMETWMAIONG KATAOTACEWV EKTAKTNG
avdykng, ol onoiol kai 8Ba avaAaBouv Tn PpovTida Toug.

©a dokipaoTei €niong n eVOwPATWON TOU TOMIKOU OUGCTHMA-
TOG WE TNV UMnpecia napakoAoUBnong kal npoegidonoinong
yla Toouvapl o€ €Bviko eninedo and To EBvikO AoTepookone-
io ABnvwv. Eknpoocwnol Tng appddiag unnpeaiag TG Eupw-
naikng Emmponng (Fevikn AletBuveon Eupwnaikng MoAITIKAG
Mpootaciag & Enixeipriocewv AvBpwnioTikng BonBeiag/TA
ECHO) kal TnG yevikng ypaupupaTteiag MoAmkng MpooTaaciag
otnv EAAGda 6a napakoAouBouv kal 6a a&ioAoyolv Ta ano-
TeAéopaTa TNG dokIPAG. Emiotrpoveg and 1o Koivo Kévtpo
Epeuvav kai and 1o EBvikO Aotepookoneio ABnvwv Ba kare-
uBuvouv kal Ba emiBAénouv Tn diadikacia andé Tnv aibouaoa
eAg&yxou Tng doknong.

Oa xpnoiponoindei epappoyn KIVNTAG THAEPpwviag

Katd tn didpkeia Tng aoknong, Ba xpnoigonoinBei n epap-
poyn KivntAg TnAepwviag KATWARN, Tnv onoia £xel avantu-
&l To yeppaviko IvomiTouTo Epeuvwv Fraunhofer, npokeiue-
VOU Va EVNUEPWVOVTAI Ol EUNAEKOUEVOI (POPEIG OXETIKA HUE Ta
TPEXO-VTA pnvlUpata cuvayeppoU kal va napakoAouBolv Ta
oTadia Tng doknong.

Eav anodeixTei anoTteheoparikd, To Tonikd dikTuo «Tsunami
Last Mile» kai n evowpdtwor) Tou oto EBvikd KévTtpo Mpoei-
donoinong Toouvaul Tng EAAGdag, 6a pnopolicav va anoTe-

AECOUV MPAKTIKA ava@opdc yia oAOkAnpn TNV Agpioxn TNG
Meaooyeiou.

H aoknon €ival To TeAeuTtaio oTadio Tou oxediou «Tsunami
Last Mile», nou Eekivnoe kal xpnuaTtodoTrndnke and Tnv EE
T0 2018, peTd and duo Toouvaul oTo Alyaio, Ta onoia €nAn-
€av TIG akTEG TNG EANGdaAg kal Tng Toupkiag (12 Iouviou Kkal
21 IouAiou 2017). ZTIG NEPINTWOEIG EKEIVEG, TO NPoEIdonoin-
TIKO MAVUMGA dev €PTACE OTIG TOMIKEC KOIVOTNTEG. TNV Kw,
TO TOOUVAMI OUVERN TN vUXTa, EvOOw n papiva €ixe Alyotepn
Kivnon an’ 0,7 ouvnBwc. QoTo00, onueiwdnkav dUo Bavarol
Kal dekAdeG TPAUMATIGHOI.

To oxedio «Tsunami Last Mile» axedidoTnke kal opyavwOnke
ano 1o Koivo Kévtpo Epsuvwv Tng EE pe xpnuatodoTnon
and tn A ECHO Tng Eupwnaikng Enitponng. H deuTtepn @d-
on Tou oxediou Ba diopyavwBei TV nepiodo 2020-2021 kai
B8a nepiAapBavel NeEPICOOTEPEG XWPEG TNG Megoyeiou, kaBwg
kal TonoBeoia ortnv Ivdovnoia nMou CUPP®VNOE VA CUMME-
TAOXEl 0TO OXEDIO.

(in.gr, 16 NoguBpiou 2019,
https://www.in.gr/2019/11/16/greece/se-poio-elliniko-nisi-
tha-ginei-dokimi-systimatos-proeidopoiisis-gia-tsounami)

(C- 4R -0)

Satellite-based radar maps fault of rare earth-
quake in France

Southeast France was hit by a M5.4 earthquake at
10:52 UTC on November 11, damaging establishments
and displacing residents. The tremors were felt be-
tween Lyon and Mintellimar.

Earthquakes in this part of France are very rare, prompting
scientists to investigate the region.

They turned to satellite-based radar observations to further
understand the nature of the seismic fault and map its loca-
tion. By combining imagery taken before and after an
earthquake, shiftings on the ground that happened between
two acquisition dates resulted in rainbow-colored interfer-
ence patterns in the combined image, known as an
"interferogram". This enabled scientists to measure ground
movement.

The acquisition was made on November 12 by Copernicus
Sentinel-1, a day after the event. It was ready to process
on European Space Agency's (ESA) Geohazards Exploitation
Platform (GEP) - a cloud-based processing environment with
on-demand terrain motion mapping features.

Some users have quantified interferograms over the affect-
ed region. While a few faults are present in the region and
marked in geological maps, none were identified as seismi-
cally active.
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The interferogram displayed a series of fringes in the area
west of Le Teil city and has enabled scientists to determine
the fault at the quake's origin.

Satellite observation also calculated a ground displacement
that corresponds to an uplift of up to 80 mm (3 inches) in
the southern part of the fault.

The ground motion's intensity is unusual for this magni-
tude unless the quake epicenter is shallow. Indeed, seismic
data put the epicenter between 1 and 3.5 km (0.6 to 2.2
miles) below the surface.

Observations on November 13 suggested that the rupture
generated up to the surface.

"The rapid release to the public of up-to-date Copernicus
Sentinel-1 based products visualized in a friendly fashion on
the GEP geobrowser was followed by a peak of connections.
It helped the scientific community better map the location
of the fault and to confirm the mechanism of the earth-
quake," said ESA researcher, Floriane Provost.

"This example shows how the GEP environment contributes
to the rapid processing and exchange of information within
the geohazards community."

"Field investigations by BRGM experts are on-going, while
interferometric synthetic aperture radar results are actually
helping them to correlate the distribution of damage with

the location of the activated fault and measured ground
displacements," added Michael Foumelis, a researcher at
the French Geological Survey BRGM.

(Julie Celestial / THE WATCHERS, November 20, 2019,
https://watchers.news/2019/11/20/satellite-based-radar-
maps-fault-of-rare-earthquake-in-france)

(Znueiwon Ekd0TN:

O MixanA ®ouppéAng epyaleral and Tov MapTtio 2017 otnv

French Geological Survey | BRGM - Direction Risques
et Prévention, BRGM - French Geological Survey,
Orléans, France - Position: EO Scientist. Ano Tov ®gBpoud-
pio 2012 péxpl Tov ®eBpoudpio 2017 gpydobnke oto Euro-
pean Space Agency (ESA) Frascati, Italy, apxika wg Re-
search Fellow kal oTnv ouvéxela wg EO Scientist).

Eival anogoitog Tou EKMNA (Zen 2000 - Iouv 2004 - Field of
study: Remote Sensing and Geographic Information Sys-
tems kal Zen 2004 - Ask 2009 - Field of study: Satellite
Geodesy and SAR Interferometry)
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Researchers discovered what could be the larg-
est caldera on Earth

A team of researchers including members from GNS
Science, led by marine geophysicist Jenny Anne
Barretto, have identified an ancient mega-volcano
with what could be the largest known caldera on
Earth. The feature is on the crest of Benham Rise, an
oceanic plateau off the Philippines coast.

The discovery of such a large caldera raises questions
about volcanism in the Benham Rise around 48-41
million years ago and what special conditions were
present for the Apolaki caldera to form. If the team’s
conclusions are confirmed by further research, it will
officially become the largest known caldera on Earth.

A caldera is defined as a depression produced when a vol-
cano collapses after the emptying of its magma chamber in
an explosion.

The caldera on Benham Rise, about 150 km (93 miles) in
diameter, can be compared to the biggest impact craters on
Earth. It could also be bigger than any other identified cal-
deras on the planet.

The largest known identified craters on Earth include
Chicxulub, about 200 km (124 miles) wide, produced by the
impact of the asteroid that made dinosaurs extinct 66 mil-
lion years ago.

This study showed it had more in common with calderas
than impact craters. The crater-like summit of Benham Rise

could be compared in size to calderas on Mars, such as
Olympus Mons. It was also comparable to that of Venus,
such as Colette and Sacajawea.

Due to the caldera's massive size, it was named after Filipi-
no mythical god of the sun and war, Apolaki, whose name
also translates to "giant lord".

Scientists believe that the caldera went through multiple
collapse events and a resurgence phase.

LUZOM AND THE
PHILIPPINE RISE

"Apolaki Caldera may well be the world's largest caldera,"
researchers said. "The short-lived but immense magmatic
pulses associated with its formation must have altered the
chemistry and physics of the waters and atmosphere in this
part of the Pacific."

GNS said the discovery of such large caldera raised queries
about volcanism in the Benham Rise some 48 million years
ago, and if there were special conditions present for Apolaki
Caldera to form.

Once the researchers' findings were confirmed, Apolaki
would officially be recognized as the largest known caldera
on Earth.

80% of the world's ocean floor was unmapped, and a
worldwide push for more study about the depth of the sea-
floor could lead to more rare discoveries, GNS noted.

The study was published in the Marine Geology journal.
Reference

"Benham Rise unveiled: Morphology and structure of an
Eocene large igneous province in the West Philippine Basin"
- Barretto, J.A. et al - Marine Geology -
https://doi.org/10.1016/j.margeo.2019.106052

Abstract

The Benham Rise is an oceanic large igneous province at
the western margin of the Philippine Sea. It has an ocean
island basalt geochemistry, a surface area of 0.11 Mkm2
and a volume of ~0.13 Mkm3. A crustal thickness of ~15
km is estimated from gravity anomalies. Volcanism was
most active in the early stages of its formation, during the
Lutetian from ~47.9 Ma to 41.3 Ma, although volcanic activ-
ity extended to ~26 Ma. Multibeam bathymetry with almost
100% coverage has revealed the morphology of Benham
Rise for the first time. It consists of a main body (~310 km
by 330 km) with the Narra, Loro and Molave Spurs extend-
ing 100-200 km from its eastern side. The main body is
built on a shield platform from ~5200 m to ~3800 m sub-
sea. The platform flanks consist of ~3-15 km wide terraces
with scarps as high as 100 m to 300 m. The platform is
surmounted by a crest exhibiting caldera morphology at an
average depth of ~2500 m. The crest is named Apolaki Cal-
dera and may be the world's largest known caldera with a
diameter of ~150 km. Features like a breached rim, intra-
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caldera benches, and a resurgent dome indicate a multi-
phase volcanic history consisting of both quiet and explosive
eruptions. The bathymetry and publicly available geological
and geophysical data record three main stages in the tec-
tonic history of Benham Rise - shield-building, caldera for-
mation, and post-caldera/late stage volcanism. The platform
base is interpreted to have formed over a hotspot beneath
the Central Basin Spreading Center during the shield-
building phase between ~47.9 Ma to ~42.5 Ma. The arrow-
head shaped Molave Spur is interpreted to have formed late
in this stage along a ridge that propagated away from the
hotspot. The caldera formation followed and is interpreted
to have occurred before ~41.3-41.5 Ma when Benham Rise
was still joined with Urdaneta Plateau. The Narra Spur was
formed by late-stage hotspot related volcanism, as Benham
Rise and Urdaneta Plateau separated, and ended with the
eruptions of the Vinogradov Seamount at ~26 Ma.

(Julie Celestial / THE WATCHERS, November 10, 2019,
https://watchers.news/2019/11/10/largest-caldera-
earth/?utm source=feedburner@utm medium=email&utm
cam-
paign=Feed%3A+adorraeli%?2FtsEq+%28The+Watchers+-
+watching+the+world+evolve+and+transform%29)

Benham Rise unveiled: Morphology and struc-
ture of an Eocene large igneous province in the
West Philippine Basin

Jenny Barretto, Ray Wood, John Milsom
Highlights

e Benham Rise is a large igneous province in the West
Philippine Basin.

e The crest of the rise has the morphology of a caldera
with a diameter of ~150 km.

e The morphology and structure of the rise show that it
formed as a result of mantle plume and spreading ridge
interaction.

Abstract

The Benham Rise is an oceanic large igneous province at
the western margin of the Philippine Sea. It has an ocean
island basalt geochemistry, a surface area of 0.11 Mkm? and
a volume of ~0.13Mkm3. A crustal thickness of ~15km is
estimated from gravity anomalies. Volcanism was most
active in the early stages of its formation, during the
Lutetian from ~47.9Ma to 41.3Ma, although volcanic
activity extended to ~26 Ma.

Multibeam bathymetry with almost 100% coverage has
revealed the morphology of Benham Rise for the first time.
It consists of a main body (~310km by 330km) with the
Narra, Loro and Molave Spurs extending 100-200km from
its eastern side. The main body is built on a shield platform
from ~5200m to ~3800m sub-sea. The platform flanks
consist of ~3-15km wide terraces with scarps as high as
100m to 300m. The platform is surmounted by a crest
exhibiting caldera morphology at an average depth of
~2500m. The crest is named Apolaki Caldera and may be
the world's largest known caldera with a diameter of
~150km. Features like a breached rim, intra-caldera
benches, and a resurgent dome indicate a multi-phase
volcanic history consisting of both quiet and explosive
eruptions.

The bathymetry and publicly available geological and
geophysical data record three main stages in the tectonic
history of Benham Rise - shield-building, caldera formation,
and post-caldera/late stage volcanism. The platform base is

interpreted to have formed over a hotspot beneath the
Central Basin Spreading Center during the shield-building
phase between ~47.9Ma to ~42.5Ma. The arrowhead
shaped Molave Spur is interpreted to have formed late in
this stage along a ridge that propagated away from the
hotspot. The caldera formation followed and is interpreted
to have occurred before ~41.3-41.5Ma when Benham Rise
was still joined with Urdaneta Plateau. The Narra Spur was
formed by late-stage hotspot related volcanism, as Benham
Rise and Urdaneta Plateau separated, and ended with the
eruptions of the Vinogradov Seamount at ~26 Ma.

(Marine Geology, Volume 419, January 2020, 106052,
https://doi.org/10.1016/j.margeo.2019.106052Get rights
and content,
https://www.sciencedirect.com/science/article/pii/S002532
27193006847?via%3Dihub)

(C- 4R -0)

Very large impacts may have stimulated blasts
of plate tectonics

A new study suggests that the Earth's evolution from
a hot, primordial mush into a rocky planet continu-
ously resurfaced by plate tectonics may be triggered
by extraterrestrial impacts. By examining the implica-
tions of these processes, the researchers believe that
scientists can now start exploring how the modern
habitable Earth came to be.

"We tend to think of the Earth as an isolated system, where
only internal processes matter," said Craig O'Neill, director
of Macquarie University's Planetary Research Center and
one of the study authors.

"Increasingly, though, we're seeing the effect of solar sys-
tem dynamics on how the Earth behaves," he added.

Modeling simulations and comparisons with lunar impact
studies have shown that following Earth's accretion about
4.6 billion years ago, shattering impacts continued to mold
the planet for hundreds of millions of years.

Although these happenings appear to have tapered off over
time, spherule beds suggest that the Earth experienced a
period of extreme bombardment roughly 3.2 billion years
ago, around the same time the first signs of plate tectonics
appear on rock record.

Spherule beds are distinctive layers of round particles con-
densed from rock vaporized during an extraterrestrial im-
pact. These were found in South Africa and Australia.

The coincidence led O'Neill and his co-authors Simone
Marchi, William Bottke, and Roger Fu to find out if these
events could be related.

"Modelling studies of the earliest Earth suggest that very
large impacts-- more than 300 km (186 miles) in diameter -
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- could generate a significant thermal anomaly in the man-
tle," said O'Neill. This appeared to have changed the man-
tle's buoyancy enough to make upwellings that "could di-
rectly drive tectonics."

. - S Ta TR
N 1 . ‘?: - ﬂ".- | -

s

Spherules in the Barberton greenstone belt in the Kaapvaal
craton, South Africa.

However, the limited evidence found to date from the
Archaean-- about 4 to 2.5 billion years ago-- suggests that
mostly smaller impacts less than 100 km (62 miles) in di-
ameter happened during this interval.

The researchers used existing methods to expand the Mid-
dle Archaean impact record to identify whether these mod-
est collisions were still large and often enough to trigger
global tectonics.

They also developed numerical simulations to model the
thermal effects of these impacts on the mantle.

The findings showed that during the Middle Archaean, 100
km (62 miles) wide impacts, which are about 30 km (19
miles) wider than the Chixclub crater, were able to weaken
the planet's rigid, outermost layer. This could be the trigger
for tectonic processes, particularly if Earth's exterior was
already primed for subduction, explained O'Neill.

"If the lithosphere were the same thickness everywhere,
such impacts would have little effect. But during the Middle
Archean, he says, the planet had cooled enough for the
mantle to thicken in some spots and thin in others."

The modeling also showed that if an impact were to occur in
a place where these differences existed, it would create a
point of fragility in a system that already had a large con-
trast in buoyancy, and eventually trigger modern tectonic
processes.

"Our work shows there is a physical link between impact
history and tectonic response at around the time when plate
tectonics was suggested to have started," O'Neill stated.
"Processes that are fairly marginal today -- such as impact-
ing, or, to a lesser extent, volcanism -- actively drove tec-
tonic systems on the early Earth."

Reference

"The role of impacts on Archaean tectonics" - O'Neill,
C. et al - Geology - https://doi.org/10.1130/G46533.1

Abstract

Field evidence from the Pilbara craton (Australia) and
Kaapvaal craton (South Africa) indicate that modern tecton-
ic processes may have been operating at ca. 3.2 Ga, a time
also associated with a high density of preserved Archaean
impact indicators. Recent work has suggested a causative
association between large impacts and tectonic processes
for the Hadean. However, impact flux estimates and spher-
ule bed characteristics suggest impactor diameters of <100
km at ca. 3.5 Ga, and it is unclear whether such impacts
could perturb the global tectonic system. In this work, we
develop numerical simulations of global tectonism with im-
pacting effects, and simulate the evolution of these models
throughout the Archaean for given impact fluxes. We
demonstrate that moderate-size (~70 km diameter)
impactors are capable of initiating short-lived subduction,
and that the system response is sensitive to impactor size,
proximity to other impacts, and also lithospheric thickness
gradients. Large lithospheric thickness gradients may have
first appeared at ca. 3.5-3.2 Ga as cratonic roots, and we
postulate an association between Earth’s thermal matura-
tion, cratonic root stability, and the onset of widespread
sporadic tectonism driven by the impact flux at this time.

https://pubs.geoscienceworld.org/gsa/geology/article-
abstract/doi/10.1130/G46533.1/575921/The-role-of-

impacts-on-Archaean-tectonics?redirectedFrom=fulltext

(Julie Celestial / THE WATCHERS, November 28, 2019,
https://watchers.news/2019/11/28/very-large-impacts-
may-have-stimulated-blasts-of-plate-tectonics)
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Plan for three metre sea level rise, warns
IMechE

The Institution of Mechanical Engineers (IMechE) is
urging governments around the world to plan for sea
level rises of up to three metres.

In its new report, Rising Seas: The Engineering Challenge,
the institution warns that current policies for coastal adap-
tation to heightened sea levels may not be adequate.
IMechE said governments should be planning for sea level
rises of one metre this century, but that infrastructure plan-
ning should take into account the possibility of a much big-
ger increase over the longer term.

“There is emerging evidence that sea-levels could rise fur-
ther and more rapidly than the most recent predictions from
the Intergovernmental Panel on Climate Change,” said
IMechE fellow and report author Dr Tim Fox. “In light of
this, it is essential that governments and the engineering
profession consider this when designing and implementing
national policies and strategies for adaptation to future
coastal flooding.

“Engineered structures, devices and systems - particularly
larger projects like bridges, roads or rail lines — can often be
in service for 50-100 years. When we are thinking about
projects this important to businesses and communities
worldwide and the potential for how sea-levels might
change in that time, the pressing case for changing our
thinking and our approach becomes clear.”

While rising seas will directly affect those living in coastal
areas, they also have the potential to disproportionately
impact key infrastructure such as power stations, oil refiner-
ies and wastewater plants, which are often located on the
coast or tidal estuaries. Despite this, IMechE said there is
little evidence to suggest that the owners and operators of
this infrastructure are taking the necessary action to miti-
gate the risks.

The report, delivered in collaboration with the Rising Seas
Institute, outlines the role that engineers can play in ad-
dressing the challenge and the steps that should be taken
by governments around the world. Its recommendations
include adapting policy to acknowledge a potential rise of
three metres, ensuring major coastal infrastructure is in-
cluded in planning, and setting up industry task forces to
deal with anticipated coastal flooding events.

(THE ENGINEER, 12th November 2019,
https://www.theengineer.co.uk/3-metre-sea-level-rise-

imeche)

https://www.imeche.org/docs/default-source/1-
oscar/reports-policy-statements-and-documents/imeche-
rising-seas-report.pdf?sfvrsn=2

O3 D

Ta puoTNPI®dN «NAymHEva auyd>», nou KaAu-
wav napalia Tng PivAavdiag

XIANIadec koppATIa nAyou, O OXNMWA auyoU R Kal PeyaAng
pnaiag, €xouv kaAUwel pia napalia otnv ®ivhavdia, wg
anoTEAECHA €VOC GMAVIOU KalpIKoU (palvONEVOU.

O epaocitéxvng pwToypdgog, Pioto MaTila, nTav pera&l au-

TWV NOU avTikpuoav To ¢aivoPevo oTo vnai XaiAouoTo, oTov
BoBvikd KoAno avapeoa otnv ®ivAavdia kal Tn Zoundia.

ZgAida 33
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O1 €101koi €€nyoUv nNw¢ npokeiTal yia pia onavia diadikaaia,
KaTd Tnv onoia pIKpd kKoppdTia nayou "TuAiyovTal' and Tov
Aveo Kal Tov agpa Kal oxnuatidouv opaipec.

O k. Matida an6 Tnv kovTivil noAn OUAou OdnAwoe
oTo BBC 0TI O¢ev €ixe Eavadel kATl TETOIO.

'Onwg avepepe av kai o kaipdg ATav nAIGAoUCTOG, To BEPUO-
MeTpo ATav ato -1 C, evw €nveav 10XUpPoi Aveyol.

O1 MIKPOTEPEC OPaipeg nayou sixav To PEyebog auyoU Kal ol
HeyaAUTePeG To peyeBog pnaiag nodoopaipou, TOVIOE 0 €pa-
OITEXVNG PWwTOYPAQPOC, kKavovTag AOyo yia £va aféxaoTo
B¢apa.

nyrj: BBC

(NAGTEMIOPIKH, =aBBato, 09 Nosuppiou 2019,
https://www.naftemporiki.gr/story/1531361/ta-mustiriodi-
pagomena-auga-pou-kalupsan-paralia-tis-

finlandias?utm source=email service&utm medium=email
&utm content=naftemporiki articles&utm campaign=email
service)

3

O1 ENIOTRHOVEG avakdaAuwav Thv nAikia Tou
NeiAou - O apiOHOG eKNANOCOEI
T Seixvel €épsuva nou dnHoolieVUeTal oTo «Nature
Geoscience»

O noTtapog Neilog, Tov onoio ol apxaiol AiyunTiol Bswpolcav
nnyn 0Ang Tng {wng, €xel nAikia nepinou 30 ekaToppUpiwWV
€TV, OXedOV £EI Qopéc peyaAUTepn and auTrh nou nioTeuav
0l ENICTAPOVEG, CUPPWVA HE VEEG EKTINNATEIG.

O Neilog akoAouBei pia BopeloduTIKN nopeia kal £XEl KATAC-
TAOEl €UQPOPEC TIC KOIAGDEG TNG BopeloavaToAIKNG APPIKNC
€dw Kal ekaToppupia xpovia, naifovrag napdAAnia kabopio-
TIKO pOAo oTnv nopeia Tou avBpwnivou noAITiopou. O1 gnio-
TAHOVEG, HE HIa vEQ PEAETN TOUG, EKTIHOUV OTI €KTOG and Tnv
noAU peyaAuTepn nAikia Tou, o Neilog — av 0 pouc Tou dev
ennpeagoTav kabopioTikd anod Tnv pop@oAoyia kal Tnv Kivn-
on NETPWHATWV OoTa BAdn Tng g - Ba eixe npo kaipou
oTpagei Npog Ta JUTIKA, KATI nou nibavwg Ba aAlale Tnv
nopeia TnG aryunTiakng (kai 0x1 Hovo) loTopiag.

H apeTaBAnTn nopesia Tou NoTapou OTo NEPACHA TOU XPOVOU,
anoTeAoUoe aveékaBev £va YEWAOYIKO HUCTAPIO, KABWwg Ta

HakpoBia noTapia ouvnBwg PeTakivouvTal oTadlaka kai aA-
Aalouv nopeia. O1 gpeuvnTeég and TiG HIMA, Tnv ITaAia kal To

IopanA, Me enikeaAng Tov kadnyntn KAaouvTio daTtoéva
Tou MavenioTnpiou «Pwun 3», Nou €kavav Tn OXETIKN dnuo-
oieuon oTo nepiodikd yewenioTAung «Nature Geoscience»,
€pIEav WG oTo PUOTAPIO auTd, ouvdeovTag Tn por Tou Nei-
Aou pe TNV noAU apyn kivnon Tou pavdla oto unédagog
KATw anod To NoTal.

H Tonoypagia Tou uneddgoug and Ta aiblonika uyineda £wg
To déATa Tou noTapoU oTn Meodyelo, dNUIOUPYEI MIa OUYKEK-
pipEvn kAion nou kpatd To Neido oTnv idla oUCIAOTIKA KOITN
€dw Kal ekaToduupla Xpovia. O1 enioTANOVEG enaAnBsuoav
Ta €UPNUATA TOUG HE MPOCOUOIWOEIG OE UMOAOYIOTH, Ol O-
noieg avadnuiolpynoav 40 skaTodpupla XpOvia TEKTOVIKNAG
dpacTnpIOTNTAG oTNV Neploxn Tou NeiAou.

O1 gpeuvnTEG okoneUoUV va xpnalgonoifgouv Tn véa peBodo
yla va xpovoAoyrnoouv &ava kal aAAa pgeyaia notagia, onwg
o MNavykToé otnv Kiva kai o Kovykd otnv AQpIKr).

Mnyn: AME-MME

(TA NEA Team, 12 NoepBpiou 2019,
https://www.tanea.gr/2019/11/12/science-technology/oi-
epistimones-anakalypsan-tin-ilikia-tou-neilou-o-arithmos-
ekplissei)

Role of dynamic topography in sustaining the
Nile River over 30 million years

Claudio Faccenna, Petar Glisovi¢, Alessandro
Forte, Thorsten W. Becker, Eduardo Garzanti, An-
drea Sembroni & Zohar Gvirtzman

Abstract

The Nile is the longest river on Earth and has persisted for
millions of years. It has been suggested that the Nile in its
present path is ~6 million years old, whereas others argue
that it may have formed much earlier in geological history.
Here we present geological evidence and geodynamic model
results that suggest that the Nile drainage has been stable
for ~30 million years. We suggest that the Nile’s longevity in
essentially the same path is sustained by the persistence of
a stable topographic gradient, which in turn is controlled by
deeper mantle processes. We propose that a large mantle
convection cell beneath the Nile region has controlled to-
pography over the last 30 million years, inducing uplift in
the Ethiopian-Yemen Dome and subsidence in the Levant
Sea and northern Egypt. We conclude that the drainage
system of large rivers and their evolution over time can be
sustained by a dynamic topographic gradient.

(Nature Geoscience (2019), 11 November 2019,
https://www.nature.com/articles/s41561-019-0472-x)

O3 D

To ppaypa Tou Onoaupou: Suvunapin puong
Kdl TEXVoAoyiag oTa opeiva Tng Apapag

Aiyeg €ival o1 NeEPINTWOEIG EKEIVEG, MOU €va €eVTUNWOIAKO
TEXVIKO €pYo OXI HOVO O€ NPOOBAAEI TNV €IKOVA TOU PUGCIKOU
ne-pIBAAAovTog aAAd @aiveral oav va Taipialel pe auto. Mia
TéTOla ouvunap&n, @UoNG Kal TexvoAoyiag, anoTeAsi To ud-
pPONAekTPIKO ouykpdTnua NEoTou, oTa opeiva Tng Apdpuag,
oTo dnuo MapaveoTiou, capavTa NEVTE MEPINOU XIAIOPETPA
and Tnv noAn Tng Apdauag.

TA NEA THZ EEEEI'M - Ap. 132 - NOEMBPIOZ 2019

ZeAida 34



Ta gpayuaTa Tng NAaTtavopBpuong kal Tou Onoaupol £Xouv
dUO OonNUavTikéG NpwTIEG. To TeAeuTaio, To Ppayua Tou On-
gaupou, gival To peyaAuTepo AIBoppinTo (dNAAdn XwHATIVo)
Ppayua Twv BaAkaviwv.

To @payua Tng MAaTavopBpuong, €XEl Kia NPWTONOPIAKA Ka-
TAOKEUN KABWG anoTeAEl TO NpWTO GPAYHA anod KUAIVOpouU-
HEVO OKUPOJENA Yia TNV NApacKeUr TOU OMoiou Xpnoiuhonol-
Nénke w¢ Baaikd UAIKO N INTAUEVN TEPPA TWV BEPUONAEKTPI-
KOV oTabuwv Tng MNrolepaidag, smituyyxavovrag peydAa oi-
KOVOMIKA OQEAN oTn AEH kai onuavTikd nepiBaAlovTikd o-
(EAN OTO PUOIKO ToMio TNG NEPIOXNAG.

To nepiBaAAov caynveuel

H diadpoun npog Ta dUo ppdyuaTta akoAouBei To dpoduo yia
To MapaveoT Kal oTo YEYAAUTEPO WEPOG TNG YiveTal napdaA-
AnAa pe Tov noTapd NEoTo nou Xapilel NpayuaTika UNEPOXES
€IKOVEC akOpa kal atnv kapdia Tou ®Bivonwpou.

H enoxn auTn €ival 1Idavikn yia Jia eNioKEWn oTo GpaAyua Tou
©noaupou. MeTd Tnv Tonikn kolvdtTnTa MNAaTavidg o enioken-
TNG BAENel yNpooTa Tou £va emiIBANTIKO TOUVEA Mou Kuplo-
AekTIKG OkaBel To Bouvd. Oa To diacxioel Kal aTnV AAAn pe-
p1a Ba Tov unodexBei o NEoTOG og OAO TOoU HEYaAEio.

H eikdva Tou noTtapoU nNAvw anod TNV eVTUNWOIAKN YEPUPA
gival npaypatikd oaynveuTikn - Bupilel kATl and vnoi, iowg
kal okavdivapikd eiopd.

Ta xpwpaTta Tou PBivonwpou vTUuvouv Tn XAwpida Tng nepi-
oXAG MPOOPEPOVTAC OTOV EMIOKENTN EIKOVEG MOVAdIKNG O-
Hop@IaG.

To (ppdypa Tou Onoav... ©

rlq‘;;n.:

https://youtu.be/VPONfz5zI90

AOY® TOU UWOMETPOU Ol KAIPIKEG OUVBNKEG YivovTal NEPICCO-
Tepo JUOKOAEG KABWCG pnaivel o Xelpwvag. Tnv AvoiEn kal To
KaMlokaipl navtwg n karanpaocivn BAacTtnon, Ta yaialonpd-
alva VepA Kdl 0l XpUoa@IEG aKTIVEC TOU NAIOU ouvBETOUV €va

UNEPOXO HWOdiKo.

‘000 &VTUNWOIAKA KAl av €ival Ta TEXVIKA XApaKTnpIoTIKA
TOU (paypartog, dev ouykpivovTal Pe TRV KaB' OAa evTunw-
OlaKn €IKOVA ToU TapIeuTrpa Tou NEoTou niow ano To epay-
pa. H Aipvn nou oxnpartileTal eKei eKTEIVETAl KATA PNKOG TNG
naAidag KoiTng Tou notapou kavovTag Tov Néoto va @avTalel
and wnAa oav pia 8dAacoa.

10 3pOHO TNG EMIOTPOPNG Wia oTdon oTo kataguTo MNapa-
VEQTI. TO HEYAAUTEPO ano Ta XWPIA TNG OPEIVAG Apdauag kal
£0pa Tou op®VUpoU drjpou Ba dWoel TNV gukadlpia yia Eekou-
pacn Kal KaAd paynto OTIG TaBEPVEC TNG NEPIOXEC MEDA O
£va OHoPPO PUTIKO NePIBAAAoV.

MapapuBévieg ol OxBeg Tou NEoTou £Ew anod To MapaveaTi

TeAeuTaia oTaon yia évav napadoaoiakd EAANVIKO KAapE oTo
Xwp10 Nikneopoc. Ta epeinwuéva diwpoPpa oniTia OTOV KEV-
TPIKO dpOpo Kal Ta oTevd 0oKAKIa TOU OIKIGHOU, pali Je To
€YKATAAEAEINPEVO AANG OPOPPO KTipIo TOU C10NPOdPOUIKOU
oTabuol, papTupoUV TNV akur Mou €iXe KANOTE n Neploxn.

Me nAnpogopiec and AME - MME

(H KAGHMEPINH, 27.11.2019,
https://www.kathimerini.gr/1053741/gallery/epikairothta/el
lada/to-fragma-toy-8hsayroy-synypar3h-fyshs-kai-
texnologias-sta-oreina-ths-dramas-vinteo)
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Bridge Construction Animation

https://www.facebook.com/civilengineer365/videos/233568
2146761618/UzpfSTEWMDAwWMZzY3NzY4MTgzNTpWSzoxODk
ONzIzNDg3MzQwWNDEXx/?multi permalinks=1894723487340
411&notif id=1573387054574445&notif t=group activity
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New quantum data protocol takes humans clos-
er to a future 'quantum internet’

Researchers make efforts every day towards the
creation of 'quantum internet’', and now, a new quan-
tum data protocol has been developed which brings
humans nearer its fruition.

Autonomous University of Barcelona (UAB) research-
ers have managed to go through one of the many issues
present when designing a quantum internet connection
by optimizing automated information treatment protocols to
work with quantum data sets.

They created an optimal internet procedure that can identify
such sets, and this is conducted through a quantum net-
work protocol that can determine common underlying prob-
ability distributions, organizing them into patterns that are
recognizable.

Schedule of the quantum data classification protocol.

Quantum internet promises a "virtually unbreakable privacy
and security in communications; a more mature network
could include a range of applications for science and beyond
that aren’t possible with classical systems," Davide Castel-
vecchi said in Nature Research

(https://www.nature.com/articles/d41586-018-07129-y).
Instead of radio waves, this future internet would use quan-
tum signals to deliver information.

Furthermore, quantum-based communication and computa-
tion technologies would be "capable of solving specific prob-
lems with a level of efficiency impossible to reach by classi-
cal computers."

Quantum computers are also envisioned as nodes in a net-
work of quantum devices, "where connections are estab-
lished via quantum channels and data are quantum systems
that flow through the network, thus setting the bases for a
future quantum internet."

With the quantum information's design, networks face new
theoretical challenges considering that it is important to
build optimized automated information protocols to work
with quantum data, and UAB researchers dealt with it for
the first time.

The protocol developed by the researchers showed a natural
connection to an archetypical use case of classical machine
learning-- clustering data samples based on whether they
share the same underlying probability distribution.

4
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This challenge is similar to how a classic computer perceives
the origin of different sounds captures by a microphone
placed on the street. The computer can discern patterns,
conversations, traffic, for instance.

However, unlike soundwaves, identifying patterns in quan-
tum data is much more complex.

Researchers were able to compare the performances of
classical and quantum protocols. By far, the new protocol
outperforms classical strategies, especially for large dimen-
sional data.

This proposal sets a solid theoretical framework on the pos-
sibilities in the field of automated classification and distribu-
tion of quantum information. The study was published in the
Physical Review journal on November 8, 2019.

Reference

"Unsupervised Classification of Quantum Data" - Sentis, G.
et al - Physical Review X -

DOI: https://doi.org/10.1103/PhysRevX.9.041029
Abstract

We introduce the problem of unsupervised classification of
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quantum data, namely, of systems whose quantum states
are unknown. We derive the optimal single-shot protocol for
the binary case, where the states in a disordered input ar-
ray are of two types. Our protocol is universal and able to
automatically sort the input under minimal assumptions, yet
partially preserves information contained in the states. We
quantify analytically its performance for an arbitrary size
and dimension of the data. We contrast it with the perfor-
mance of its classical counterpart, which clusters data that
have been sampled from two unknown probability distribu-
tions. We find that the quantum protocol fully exploits the
dimensionality of the quantum data to achieve a much
higher performance, provided the data are at least three
dimensional. For the sake of comparison, we discuss the
optimal protocol when the classical and quantum states are
known.

(Julie Celestial / THE WATCHERS, November 24, 2019,
https://watchers.news/2019/11/24/new-quantum-data-
protocol-takes-humans-closer-to-future-quantum-internet)

(Cf -0

As Urbanization Accelerates, Cities Go Skyward,
Underground and High-Tech

A modified Tesla Model X drives into the tunnel entrance
before an unveiling event for the Hawthorne test tunnel
created by Elon Musk’s Boring Co. in Hawthorne, California,
on Dec. 18, 2018. / REUTERS

LONDON—Driverless transport, underground shops, heated
bike paths, armed street patrols - this is not the setting for
a dystopian novel but it could soon be the city where you
live.

As the world sees the biggest wave of urban growth in his-
tory - with almost 70 percent of its population expected to
be living in urban areas by 2050, up from 56 percent today
- the task of making cities greener and safer is becoming
more urgent.

That cities are attracting more people is nothing new, noted
urban specialist Philipp Rode, who runs London-based re-
search center LSE Cities.

“People move to cities to live and work because they're a
solution: they significantly reduce the amount of movement
and space required to do anything,” he told the Thomson
Reuters Foundation.

“But the absolute increase in population, the millions com-
ing into cities — that’s unprecedented.”

The shift is creating significant challenges for many cities
already at risk from worsening climate change and rising
inequality, with the race on to house swelling populations
and tackle homelessness.

To cope with these modern-day pressures, cities around the
world are trying to become “smarter” - from moving stor-
age and retail facilities underground, to using data and
technology to improve security, healthcare and mobility.

Many cities, particularly in poorer nations, are also facing
large and expanding slum populations which lack basic ser-
vices, fueling inequality, and, in some cases, violence.

Mandy Pienaar, a 43-year-old media executive from Johan-
nesburg, knows this only too well.

One winter evening, as she and her boyfriend drove home
from the movies in the South African city, two armed as-
sailants hijacked their car, stripped them of their clothing
and stole their bank cards before the couple managed to
escape.

"It was quite shocking because there were a lot of people
walking past who kind of looked at me as if this was an eve-
ryday occurrence, to see a stripped woman sitting in a slum
area in the cold,” Pienaar recalled.

Their ordeal illustrates the “false sense of security” that
comes with living as they do in a gated community, she
said.

“We have bars on every window, huge dogs, electric fencing
... to us that’s normal. We've become desensitized.”

Community-led projects like “vuvuzela patrols” aim to tack-
le such violence, with groups of men armed with plastic
trumpets escorting women on their daily commutes in Jo-
hannesburg.

But security is not the only worry on urban planners’ minds.

From the small US city of Duluth to the metropolis of Hong
Kong, cities are thrashing out ways to reinvent themselves
and revamp how their residents live, move and consume.

“Mobility, water, waste: the world’s greatest challenges are
solved in cities,” said Tiina Kaho, head of the Helsinki Met-
ropolitan Smart & Clean Foundation, a coalition of business-
es, researchers and state officials.

Yet as the world transforms rapidly, “cities will have to in-
novate like never before”, she said.

Going underground

From Singapore to sub-Saharan Africa, cities are running
out of space to house swelling populations.

“It's a scarce resource,” said Rode. “Using that space in the
most efficient way possible is crucial.”

Historically cities have tended to grow outwards rather than
upwards, according to a report published by the World Re-
sources Institute and Yale University in January.

But, if uncontrolled, such expansion can make it challenging
to deliver basic services, with trips to school or the doctor
becoming longer, for example. At the same time, it eats
into farmland and can threaten green areas and biodiversi-

ty.

To be sustainable, cities will need to temper their sprawl
with efforts to increase density, researchers said.

In Britain, for example, the government announced plans to
build hundreds of thousands of new rural homes along its
“Green Belt” — protected areas in the English countryside.
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For other cities, increasing density will mean putting more
facilities below ground - not just subway networks and utili-
ties but commercial, retail and storage facilities too.

In Hong Kong, known for its towering skyscrapers and
wooded hills, there is a particular urgency to maximize use
of underground space, with home and land prices among
the world’s highest.

The government has vowed to free more space for housing
through measures like building artificial islands.

It is also looking to use underground spaces for waste
treatment, data centers, water reservoirs, power stations,
crematoriums and sports facilities.

“For the city, it results in more efficient use of space ... and
avoids the conflicts of traffic and weather disruptions above
ground,” said Mark Wallace, director of infrastructure at
Arup, a consultancy that studied underground space in
Hong Kong.

Other cities have also gone underground, with Finland’s
capital Helsinki moving sports facilities and emergency shel-
ters below the surface. Canada’s Montreal, meanwhile, has
a wide pedestrian network of shops and hotels beneath its
streets.

In December billionaire entrepreneur Elon Musk unveiled a
1.8 km tunnel in the Los Angeles area that was dug with
new fast, low-cost technology, as a first step to developing
a high-speed subterranean network for vehicles.

While excavating and building underground is more expen-
sive, there are savings in maintenance and land costs, Wal-
lace said.

But underground living is no replacement for better land-
use planning, researchers warned, while residents worry
construction and access to buried facilities will eat into
green space above.

Euan Mills, urban design and planning lead at Future Cities
Catapult, a UK-funded innovation center, said cities should
“accommodate nature, but not at the expense of density”.

For him, the answer lies in building skywards.

“Human bodies need daylight, so going underground won't
work,” he said.

Safe cities

As cities seek space to grow, they must also consider how
their development affects social equality, said Rode of LSE
Cities.

“In fast-expanding cities the differences between rich and
poor increase,” he said.

Neighborhoods tend to display income disparities, leaving
some with better access to services, and leading to what
Rode called “anti-urban gestures” such as gated communi-
ties.

In South Africa, the legacy of apartheid-era city planning
and rapid urban population growth have contributed to
making it the most unequal country by income, according to
the World Bank.

South Africa’s cities remain for the most part racially divided
more than 20 years after the end of apartheid, under which
millions of black people were forcibly removed from white-
only urban areas to live in crowded townships and home-
lands, with buffer zones separating the races.

Those patterns of inequality can stoke grievances, according
to urban analysts, with South Africa - which has one of the
world’s highest murder rates - in July deploying the army to
quell a surge in violence in gang-infested parts of Cape
Town.

That has led to a proliferation of private security firms, such
as safety start-up Aura, which created a mobile platform
allowing customers to access a network of armed emergen-
Cy services.

“The police are stretched thin,” said Warren Myers, founder
of Aura, which has received about 25 panic alerts a day
from its 70,000 users since its launch in 2017.

“We need to marry as many different technologies as possi-
ble — CCTV, facial recognition, data collection, WhatsApp
groups — to better protect South Africans,” he added.

But private security is hardly sufficient to tackle crime, ana-
lysts warned, as realized by cities in Latin America where
drug-fueled murder rates are among the world’s highest.

After decades of heavy-handed police tactics in cities in
Brazil, Colombia, Mexico, Venezuela and parts of Central
America, new methods of tackling crime are gaining curren-
cy, with a stronger focus on social development projects.

In Colombia’s second city of Medellin, this approach has
focused on urban renewal in slums: once-neglected shanty
districts now boast landscaped parks, open-air gyms,
schools, playgrounds and community halls where youth
orchestras play.

“Sustained investment in deprived areas ... combined with
increased community policing and recreational alternatives,
like after-school programs, have seemed to turn the dial in
reducing homicide rates,” said Robert Muggah, co-founder
of the Igarape Institute, a Brazil-based think-tank.

After the death of cocaine drug-lord Pablo Escobar in 1993,
Medellin’s murder rate plunged more than 90 percent from
266 per 100,000 people in 1991 to 19 per 100,000 in 2018.

Medellin resident Johan Rodriguez, 25, decided to retire
from gang life after taking part in a six-month program to
keep vulnerable people away from crime.

The “Parceros” (Mates) project, launched last year by city
hall, helps teenagers go back to school, get job interviews
and set up small businesses, from textiles to DJing.

“While the violence is always there, the project showed me
there’s something else around the corner, another way,”
said Rodriguez, who now works in a motorbike factory after
social workers sent out his CV to employers across the city.

Climate havens

Yet as record numbers of people move into cities, some
urban areas are facing uncertainty over the future as cli-
mate change brings worsening threats, from extreme heat
to flooding.

One fifth of the world’s major cities will experience unprec-
edented climate conditions by 2050, such as more intense
dry and monsoon seasons, according to the Crowther Lab, a
Swiss-based research group.

Researchers predict that as wild weather becomes more
frequent, it could force millions of people to move out of
harm’s way, with some unable to return.

From Indonesia’s sinking capital of Jakarta to the Middle
East’s sweltering cities, that poses a new kind of challenge
for urban planners, Rode said.
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“Cities have faced numerous events like wars or earth-
quakes when populations had to be evacuated, but the idea
had always been to return and rebuild,” he said.

In response to the threats, some US cities — such as Minne-
sota’s Duluth - are studying efforts to become top destina-
tions for Americans abandoning parts of the country that
may one day be made inhospitable by climate change.

Angel Dobrow, 59, who works for a small firm that supports
farmers, and her husband have already made the move to
lakefront Duluth, leaving their longtime home in another
part of Minnesota in 2017.

“As a person concerned with climate change, being near
freshwater and having a little bit of land to grow food and
grow herbs was critical for me,” said Dobrow, sitting in her
lush garden in the northern city.

Duluth, located by the world’s largest freshwater lake, may
not seem the most obvious choice as a haven for climate
migrants.

With its frigid winters, the metropolis is often ranked as one
of the coldest cities in the US.

But Sandy Hoff, the president and owner of local real estate
development firm F.I. Salter, said a changing climate could
spur a property boom that would “no doubt” propel his
company in ways unseen since his grandfather acquired it
90 years ago.

Dobrow said when summer heat and humidity burden other
areas of Minnesota, Duluth’s lakefront breezes “feel like air
conditioning”.

But some fear an influx of new residents could exacerbate a
housing crisis in a city where few new homes have been
built.

Joel Kilgour, who chairs Duluth’s Affordable Housing Coali-
tion and volunteers at housing non-profit Loaves and Fish-
es, said the city’s homeless are forced to seek rooms at the
charity as they cannot afford rising rents.

“If we as a community can't solve that, there’s no way that
we're going to be able to handle an influx of climate refu-
gees in an equitable manner,” Kilgour said.

Potential climate refuge cities may also struggle to build
costly infrastructure, such as water treatment plants and
energy utilities, without a sufficient tax base ahead of time
to pay for them, researchers warned.

Smart cities?

To try to thrive amid rapid urbanization and worsening cli-
mate change threats, many cities around the world are try-
ing to become “smarter”.

From heated bike paths to melt snow in Toronto to high-
tech sensors that detect when Barcelona’s bins need empty-
ing, governments are pooling resources from citizens and
businesses to make cities more efficient, sustainable and
livable.

Many of those efforts focus on improving mobility in cities,
with urban planners looking at innovative ways to cut both
traffic and climate-warming emissions.

Dubai — which, according to the Roads and Transport Au-
thority (RTA), has more than one vehicle for every two peo-
ple — is experimenting with driverless mobility pods that
aim to combine the comfort of ride-hailing services like Uber
with the efficiency and capacity of buses.

The cube-shaped vehicles, built by US-based NEXT Future
Transportation Inc., can carry up to 10 people each and
dock together when in motion, allowing passengers to move
from one unit to the other using the front and rear doors.

The vehicles — which should enter mass production at the
end of 2020 - are designed to pick up single users at home,
then pool people going in the same direction inside one
module, as other pods are released to collect more passen-
gers.

“It's like a relay race,” said founder Tommaso Gecchelin.

Rode of LSE Cities said it was important one inefficient car
system should not be replaced with another, adding auton-
omous vehicles should carry as many passengers as possi-
ble.

Allowing private self-driving cars could result in empty vehi-
cles “just driving around waiting for their owners”, taking up
public space needlessly, he warned.

Other major smart city initiatives have run into delays or
unexpected problems, sparking criticism.

Kenya’s planned Konza Technopolis - a new US$14.5 billion
(22.1 trillion kyats) city to be built about 60 km south-
east of crowded Nairobi — has fallen behind schedule on its
goal of accommodating 20,000 people by 2020, according
to Nairobi-based entrepreneurs and analysts.

Dubbed the Silicon Savannah, Konza aims to become a
modern tech hub but the first building has yet to be com-
pleted due to red tape and a lack of funding, critics noted.

Lavasa - the first city in India’s $7.5 billion plan to turn 100
urban centers into Smart Cities by 2020 - has suffered from
design issues, and ignored the needs of poor and marginal-
ized groups, planners and rights groups have said.

“Urban planners, not cities, are the ones who need to get
smarter,” said Mills of Future Cities Catapult, calling for
more investment in data collection and training of city plan-
ners.

“Google knows more about our cities than planning depart-
ments do.”

Slower cities?

Even as some cities become smarter and more efficient,
calls also are mounting to slow the frantic pace of urban
life.

Efforts range from the literal — with many cities pushing for
lower speed limits on their roads — to the imaginative, in-
cluding art installations to promote mindfulness.

On a recent “sound walk” in the English town of Reading, a
dozen residents, including a retired historian and teenage
students, strolled silently through parks, graveyards and
bookstores.

Led by sound artist Richard Bentley, the group uploaded
photos and audio recordings from their phones to Hush City,
an app that maps quiet areas in cities.

With noise pollution the most common cause of environ-
mental complaints in Europe, according to the European
Commission, and more people crowding into urban areas,
Bentley expects peace and quiet could become a
“commodified luxury”.

Historically, poorer groups lower down the social ladder
have had to live in noisy parts of cities while those with
more means could move away, he said.
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“It's incredibly important to keep these quiet spaces and to
be aware of their possible disappearance,” he added.

Some places are jumping on the livability bandwagon
through Cittaslow, which means “slow city” in Italian.

The global network of more than 260 cities grades its mem-
bers according to factors such as sustainable infrastructure,
promotion of local economies, fairness and “good living”.

South Korean member Jeonju, a city of about 650,000 peo-
ple, has planted millions of trees and runs monthly car-free
zones since joining in 2016, Mayor Seung-Su Kim said by
email.

Pier Giorgio Oliveti, the network’s secretary general, said
the approach could be a “vaccine” for the ills of modernity.

But Mills of Future Cities Catapult argued that “one of the
most exciting things about cities is how alive they are”.

“I don't think we should be slowing them down,” he added.

Now, more than ever, urban planners and government
should “reflect on what cities are for”, advised LSE Cities’
Rode.

“Why are cities such attractive places for living and work-
ing? Because they bring people together to enjoy public
life,” he said.

“That real, physical experience needs to be preserved.”

(The Irrawaddy / REUTERS, 17 October 2019,
https://www.irrawaddy.com/news/world/urbanization-
accelerates-cities-go-skyward-underground-high-
tech.html?utm medium=email&utm content=yZmJNxIvPkb
XEFGmPNOWRVK6KH 1bU1vTbDXd46vbNCNOVkQVFCopb nT
kriuFwS)

o3

Diving bell spiders inspire ‘unsinkable’ metallic
structure

Researchers have taken inspiration from diving bell
spiders and rafts of fire ants to create a metallic
structure that won't sink.

https://www.youtube.com/watch?v=t4IVHd3RCNw&feature
=emb logo

(In a major follow up to their previous ground-breaking
work on super water-repellent metals, University of Roches-
ter researchers have created a metallic structure that is so

hydrophobic, it refuses to sink - no matter how often it is
forced into water or how much it is damaged or punctured.
Possible applications include unsinkable ships, wearable
flotation devices that will still float after being punctured,
and electronic monitoring devices that can survive long
term in the ocean.)

The advance from the University of Rochester, New York,
could lead to unsinkable ships, wearable flotation devices
that continue to float after being punctured, or electronic
monitoring devices that can survive in long term in the
ocean.

This is the claim of Chunlei Guo, professor of optics and
physics, whose lab describes the structure in ACS Applied
Materials and Interfaces.

The structure uses a technique developed in the lab that
uses femtosecond bursts of lasers to etch the surfaces of
metals with intricate micro-and nanoscale patterns that trap
air and make the surfaces super-hydrophobic.

Hydrophobic surfaces could provide more efficient
cooling

Superhydrophobic coating is non-toxic and economi-
cal to produce

The researchers found that after being immersed in water
for long periods of time, the surfaces may start to lose their
hydrophobic properties, which led the team to a solution
from the natural world.

Diving bell spiders and fire ants can survive long periods
under or on the surface of water by trapping air in an en-
closed area. Argyroneta aquatic spiders create an underwa-
ter dome-shaped web - a so-called diving bell - that they
fill with air carried from the surface between their super-
hydrophobic legs and abdomens. Similarly, fire ants can
form a raft by trapping air among their superhydrophobic
bodies.

Superhydrophobic metallic structure floats to the water sur-
face in the Guo lab (J. Adam Fenster/University of Roches-
ter)

“That was a very interesting inspiration,” Guo said in a
statement. As the researchers note in the paper: “The key
insight is that multifaceted superhydrophobic (SH) surfaces
can trap a large air volume, which points towards the possi-
bility of using SH surfaces to create buoyant devices.”

Guo’s lab created a structure in which the treated surfaces
on two parallel aluminium plates face inward, so they are
enclosed and free from external wear and abrasion. The
surfaces are separated by enough distance to trap and hold
enough air to keep the structure floating.
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Even after being forced to submerge for two months, the
structures immediately bounced back to the surface after
the load was released, Guo said. The structures also re-
tained this ability even after being punctured multiple
times, because air remains trapped in remaining parts of
the compartment or adjoining structures.

Though the team used aluminium for this project, the etch-
ing process could be used for literally any metals, or other
materials, Guo said.

When the Guo lab first demonstrated the etching technique,
it took an hour to pattern a one-inch-by-one-inch area of
surface. By using lasers seven times as powerful, and faster
scanning, the lab has speeded up the process, making it
more feasible for scaling up for commercial applications.

(THE ENGINEER, 7th November 2019,
https://www.theengineer.co.uk/diving-bell-spiders-
unsinkable-metallic)

Highly Floatable Superhydrophobic Metallic As-
sembly for Aquatic Applications

Zhibing Zhan, Mohamed ElKabbash, JinLuo Cheng,
Jihua Zhang, Subhash Chandra Singh, Chunlei Guo

Abstract

Water-repellent superhydrophobic (SH) surfaces promise
nearly endless applications, from increased buoyancy to
drag reduction, but their practical use is limited. This comes
from the fact that a SH surface will start to lose its efficien-
cy once it is forced into water or damaged by mechanical
abrasion. Here, we circumvent these two most-challenging
obstacles and demonstrate a highly floating multi-faced SH
metallic assembly inspired by the diving bell spiders and fire
ant assemblies. We study and optimize, both theoretically
and experimentally, the floating properties of the design.
The assembly shows an unprecedented floating ability; it
can float back to surface even after being forced submerg-
ing under water for months. More strikingly, the assembly
maintains its floating ability even after severe damage and
piercing in stark contrast to conventional watercrafts and
aquatic devices. The potential use of the SH floating metal-
lic assembly ranges from floating devices and electronic
equipment protection, to highly floatable ships and vessels.

https://pubs.acs.org/doi/10.1021/acsami.9b15540#
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Environmental Geotechnics in
Practice: Introduction and
case studies

Robert W. Sarsby

Environmental Geotechnics in Practioe

Environmental  Geotechnics in
Practice is an informative and
practical guide to the study of
land-based waste disposal. The
book identifies the key elements
of a variety of waste disposal systems, and explains their
role in protecting the environment. Using the most signifi-
cant case histories from across the world where key lessons
have been learned the book provides an engaging introduc-
tion to this important field.

The cases described all concern land-based waste disposal
sites where there is significant interaction between ground
engineering and the environment. Together they demon-
strate that whatever the type of waste being disposed of it
is possible to use geotechnical principles and practices to
design a suitable facility. The author explains how the les-
sons from these historical cases can help current designers
and constructers of waste disposal facilities to address the
problems posed by climate change and land shortage. The
book provides abroad coverage of environmental
geotechnics relating to the performance of landfill sites,
treatment of contaminated and damaged land, and stability
of waste dumps (tips, tailings and lagoons).

Environmental Geotechnics in Practice will encourage read-
ers to critically appraise the applicability of any design con-
cept and data for the whole lifetime of a waste disposal pro-
ject. The book will be of interest to a wide readership in-
cluding professionals working in geotechnical engineering,
environmental scientists, geology, and waste management,
and also students of these subject areas.

Book Reviews

The book is a useful compendium of topics in environmental
geotechnics, based on a wide range of case studies from
around the world. The author has resisted the temptation to
go into too much detail, but the mechanisms of failure or
behaviour are clearly and concisely explained. Environmen-
tal geotechnics is now an established branch of the disci-
pline of ground engineering, thanks, in part, to the author’s
contribution over the past two or three decades. This book
neatly charts its history, and provides an interesting and
practical snapshot of its current state of development. To
anyone running or developing a master’s level course in
environmental geotechnics, this book would be a valuable
core text and resource.

William Powrie, Professor of Geotechnical Engineering, Uni-
versity of Southampton

This is environmental geotechnics in practice focused on
over 25 case histories, each meticulously analysed to identi-
fy key issues. A superbly referenced book of real world ex-
perience; essential reading for those who wish to learn from
the history of environmental geotechnics and look to its
future.

Stephan Jefferis, Director Environmental Geotechnics Ltd

(ICE Publishing 06 September 2019)

Handling, treatment and dis-
posal of tunnel spoil materials

ITA Working groups 14 & 15

Working Group 15 of ITA, repre-
sents ITA's philosophy on Sustain-
able Use of the Underground
Space, based on the UN
Brundtland Commission’s defini-

tion on sustainability:

"Development that meets the needs of the present without
compromising the ability for future generations to meet
their own needs”

The work within the ITA Working Group 15 on Underground
Construction and the Environment, might be divided into
three categories with focus on

e Environmental opportunities by going underground

e Environmental challenges by going underground

e Environmental Guidelines and Recommendations when
going underground

This report on excavated material from tunnels and under-
ground caverns belongs to a set of reports from ITA’s Work-
ing Group 15 on “Underground Construction and the Envi-
ronment”. It also benefits from the considerable reports and
input from Working Group 14 - Mechanized Tunnelling.

The set of reports produced and planned by WG 15 is:

e Environmental and Sustainable Development Reasons
for Going Underground (presented and issued in Van-
couver 2010)

e Excavated materials (this report)

¢ Noise and vibrations (under preparation)

e Water related issues

e Architecture and aesthetics

For collection of relevant information on tunnel muck han-
dling, treatment and disposal, a questionnaire was distrib-
uted to the member nations. Altogether information from 59
different projects were received, covering USA, Europe, Asia
and Australia.

Also, research programs like the DRAGON Project (Refer-
ence 1, a joint cooperation between Austria, France, Ger-
many,

Switzerland and UK) and the “Re-Muck” program in Italy
(Reference 2) on utilization of excavated materials from
tunnels, presents innovative methods for ecocompatible
and sustainable recycling of tunnel muck. Both programs
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give immediate evaluation of the rock quality at the excava-
tion face for finding most suitable treatment techniques and
strategies for TBM excavation.

In addition, cases from Taiwan (aggregates, earthworks,
shore protection and land reclamation) and Australia
(Northside Storage Tunnel Project), England (Crossrail Pro-
ject), Switzerland (Farettes Hydropower Project and the
Gotthard Base Tunnel), and Italy (mechanized tunnelling
with EPB TBMs) have been selected as examples on oppor-
tunities and challenges related to tunnel muck. Table 1 be-
low lists the projects referenced, illustrated or described in
detail in the following sections of the report.

https://about.ita-aites.org/component/k2/1723/handling-
treatment-and-disposal-of-tunnel-spoil-materials

Current practice on cross-
passage design to support
safety in rail and metro
tunnels

ITA-COSUF

o "_7‘:"-1‘” Regulations, Guidelines and
Best Practice

Cross-passages are important elements of twin-tube rail or
metro tunnels. During construction and operation, the
cross-passages serve different functions. For the operation
phase of a tunnel, major requirements result from the dif-
ferent needs of normal, maintenance and emergency mode
of tunnel operation.

During an emergency, cross-passages contribute signifi-
cantly to the safety of tunnels by providing an escape route
for the tunnel users from the incident to the non-incident
tube, i.e. to a safe area, and by providing an access route
for emergency forces from the safe area to the incident
tube. Cross-passages need to be designed such that smoke
or hazardous gases may not propagate into or through the
cross-passages in order to protect the safe area in the non-
incident tube. During normal operation, the cross-passages
shall house and protect technical equipment of various
technical systems (e.g. low voltage power supply, data /
communication installations, etc.). During maintenance, the
cross-passages shall support a safe working environment
for staff.

Different layouts of cross-passages for rail and metro tun-
nels are implemented to support the predefined protection
goals within the overall safety concept and to meet the oth-
er functional requirements. This document aims at support-
ing the design of appropriate safety aspects of cross-
passages in rail and metro tunnels by providing an overview
of safety relevant aspects and common practice. Designers
should consider them and analyse to which extent the given
layouts and requirements apply to their project of interest.

The document at hand was established by “Activity Group 2
- Regulations, Guidelines and Best Practice” of the Commit-
tee on Operational Safety of Underground Facilities (COSUF)
of the International Tunnelling and Underground Space As-
sociation (ITA). Major contributions to the document were
given by Marco Bettelini, Marc Boitel, Les Fielding, Helmut

Kern, Reto Linder, Samuel Rigert and Severin Waelchli un-
der the lead of Stig Ravn and Peter Reinke of Activity Group
2. The authors would like to express their gratitude to the
reviewers Eric Premat, Haukur Ingasson, John Day and
members of the ITA-COSUF Steering Board who have en-
riched this work.

For the future, any comments and suggestions to further
update or expand this overview are very welcome.”

http://www.ita-
cosuf.org/index.php/component/content/article/32-sample-
data-article/publications/regulations-guidelines-and-best-
practice/165-current-practice-on-cross-passage-design-to-
support-safety-in-rail-and-metro-tunnels?Itemid=0
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A HUMAN HISTORY 2r 1=e
WORLDS BENEATH OUR FEET

JILL B0KT

Underground:
A Human History of the Worlds
Beneath Our Feet

Will Hunt

“[A] winningly obsessive his-
tory of our relationship with
underground places” (The
Guardian), from sacred caves
and derelict subway stations to nuclear bunkers and
ancient underground cities—an exploration of the his-
tory, science, architecture, and mythology of the
worlds beneath our feet

When Will Hunt was sixteen years old, he discovered an
abandoned tunnel that ran beneath his house in Providence,
Rhode Island. His first tunnel trips inspired a lifelong fasci-
nation with exploring underground worlds, from the derelict
subway stations and sewers of New York City to sacred
caves, catacombs, tombs, bunkers, and ancient under-
ground cities in more than twenty countries around the
world. Underground is both a personal exploration of Hunt's
obsession and a panoramic study of how we are all con-
nected to the underground, how caves and other dark hol-
lows have frightened and enchanted us through the ages.

In a narrative spanning continents and epochs, Hunt follows
a cast of subterraneaphiles who have dedicated themselves
to investigating underground worlds. He tracks the origins
of life with a team of NASA microbiologists a mile beneath
the Black Hills, camps out for three days with urban explor-
ers in the catacombs and sewers of Paris, descends with an
Aboriginal family into a 35,000-year-old mine in the Aus-
tralian outback, and glimpses a sacred sculpture molded by
Paleolithic artists in the depths of a cave in the Pyrenees.

Each adventure is woven with findings in mythology and
anthropology, natural history and neuroscience, literature
and philosophy. In elegant and graceful prose, Hunt cures
us of our “surface chauvinism,” opening our eyes to the
planet’s hidden dimension. He reveals how the subterrane-
an landscape gave shape to our most basic beliefs and
guided how we think about ourselves as humans. At bot-
tom, Underground is a meditation on the allure of darkness,
the power of mystery, and our eternal desire to connect
with what we cannot see.

Praise for Underground
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“A mesmerizingly fascinating tale . . . I could not stop read-
ing

this beautifully written book.”—Michael Finkel, author
of The Stranger in the Woods

“Few books have blown my mind so totally, and so often. In
Will Hunt’s nimble hands, excursion becomes inversion, and
the darkness turns luminous. There are echoes of Sebald,
Calvino, and Herzog in his elegant and enigmatic voice, but
also real warmth and humor. . . . An intrepid—but far from
fearless—journey, both theoretically and terrestrially.”—
Robert Moor, New York Times bestselling author
of On Trails

(Spiegel & Grau, New York, 2019)

Tunnel Engineering

Topics of Analytical and Computational methods in
Tunnel Engineering

Dr. Michael Sakellariou, Emeritus Professor, National
Technical University of Athens, Athens Greece,
mgsakel@mail.ntua.gr

Abstract

In this Chapter a selection of tunnelling topics is presented,
following the evolution of methods and tools from analytical
to computational era. After an introductory discussion of the
importance of elasticity and plasticity in tunnelling, some
practical topics are presented as paradigms to show the
successful application of them in achieving a solution. The
Circular and Horseshoe tunnel sections are served as the
basis of the elastic analysis of deep tunnels. Practical as-
pects such as, influence zone and elastic convergences in
both cases are examined. In the case of circular tunnels,
the estimation of plastic zone formation is discussed for a
selection of strength criteria. After a detailed discussion of
the influence of surface proximity, the elastic and plastic
analysis of shallow tunnels is examined in some detail. The
presentation is completed by a short presentation of com-
putational methods. An overview of recent developments
and a classification of the methods are presented and then
some problems for the case of anisotropic rocks have been
presented using Finite Element Method. Last topic is the
application of Al tools in interpreting data and in estimating
the relative importance of parameters involved in the prob-
lem of tunnelling induced surface settlements. In the con-
clusions a short discussion of main topics presented follows.

(* Chapter in the Intechopen book Tunnel Engineering,
2019)

BIM and Advanced Computer Based Tools for the De-
sign and Construction of Underground Structures and
Tunnels

Panayotis Kontothanasis, Vicky Krommyda and
Nikolaos Roussos

Abstract

Technology and digitalization are continuously producing
changes in sectors and fields of human activities. Infrastruc-
ture industry needs this support in various and extensive
ways, since it affects involved parties and society overall.
Even though many individual branches have been trans-

formed, design and construction show some kind of reluc-
tance on encouraging and implementing comprehensive
digitalization. A major reason is the significantly high com-
plexity of infrastructure projects and the extended chains of
work procedures and activities that are produced. All those
are applying through the whole time scale of buildings’ ex-
istence. Considering that safety and durability remain al-
ways the ultimate goal, every new method and concept
shall be exhaustively tested, in order to prove its value and
efficiency. The current chapter aims to define and prove
technology contribution all along the infrastructure sector,
concentrating in tunnels and underground structures. Since
evolution is proceeding in accelerated rates, future perspec-
tives are also analyzed to provide broader visions and set
indicative standpoints for potential and incentives.

https://www.intechopen.com/online-first/bim-and-
advanced-computer-based-tools-for-the-design-and-
construction-of-underground-structures-and-

(" Chapter in the Intechopen book Tunnel Engineering,
2019)

Transit-Oriented Development Interactions on
Existing Metro Systems: The Need for the Design of
Adequate Structural Monitoring System and the
Experience from International Projects

Evangelos Astreinidis
Abstract

Contemporary metro transport systems present unrivaled
efficiency for the commuting population. The development
of the urban environment is interwoven with the metro
transit systems. The transit-oriented development (TOD) is
an upcoming topic in the design of the contemporary and of
the future city and metro system alike. It entails the devel-
opment of a microcell of the city centered around the metro
station. Typically, bulky TOD buildings rise over and around
the station and tunnel. The structural engineering aspect of
these mega projects is highly complex. Major part of the
complexity is due to complicated interactions between the
oversite building and the underlying tunnel or station with
its track-rail system. A significant number of issues arise,
like methods to bridge over the tunnel or station, structural
isolation, induced displacements to the track-rail system,
tunnel movements and impact to tracks, vibration induction
to the TOD building, and a plenitude of similar problems. It
is highly important to design a structural monitoring system
that will provide a validation tool of the structural-dynamic
performance of the closed system TOD-tunnel/station. The
distilled experience from international projects is presented.

https://www.intechopen.com/online-first/transit-oriented-
development-interactions-on-existing-metro-systems-the-
need-for-the-design-of-adequ

(" Chapter in the Intechopen book Tunnel Engineering,
2019)

>70 BIBAIO CUPMETEXOUV €MioNG YE KEPAAQIA Ol

BaagiAng Mapivog: "Engineering Geology and Tunnels"
>nuUpog Maooivacg: "Designing a Tunnel"

Mpodpouog Wapponoulog: "Impact of tunnels and under-

ground spaces on the seismic response of overlying struc-
tures"
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lewpylog Kanoyiavvng (The University of Nottingham Ning-
bo, China) & Attwell Mlillo (Transport for London): "Digital
construction strategies in Tunnelling engineering - BIM in
Tunnelling Engineering”
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International Jourma Tieer| Histories

Jour nternational Sacety o So

An official journal of the International Society for Soil
Mechanics and Geotechnical Engineering
https://www.geocasehistoriesjournal.or ub/iss

ue/view/44

KukAo@opnoe To Teuxog No. 2 Tou Topou 5 Tou Internation-
al Journal of Geoengineering Case Histories pe Ta napakdatw
nepIEXOUEVA:

Electrical Resistivity at Internal Erosion Locations in Levees,
Stacey Tucker-Kulesza, Cassandra Rutherford, Michelle

Bernhardt-Barry

Forensic Analysis of Levee Failures: The Breitenhagen Case,
Job J. Kool, Willem Kanning, Torsten Heyer, Cristina Jommi,
Sebastiaan N. Jonkman

Geotechnical Observations of Dams Failed During the 2015
Historic Flooding in South Carolina, Inthuorn Sasanakul,
Sarah L. Gassman, Charles E. Pierce, William Ovalle-
Villamil, Ryan Starcher, Emad Gheibi, Mostaqur Rahman
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International Geosynthetics Society

Kukhopopnoe To IGS Newsletter Tng International
Geosynthetics Society pe Ta NapakaTw NeEPIEXOUEVA:

IGS NEWSLETTER - November 2019

Helping the world understand the appropriate value and use
of geosynthetics

e Showcase Your Expertise In Warsaw READ MORE

e A Million Dollar Boost For Geosynthetics Education?
READ MORE

e IGS TC-Soil Reinforcement & TC-Barrier Systems Work-
shops In Barcelona READ MORE

e IGS-Ghana Chapter (GhIGS) Elects New Executives
READ MORE

e GeoAmericas 2020 Case Study Competition For IGS
Corporate Members READ MORE

e IGS Past President Richard J. Bathurst Honored By The
Japanese Geotechnical Society READ MORE

e IGS Chapter Focus: Chile READ MORE

e New Board of the Chilean Chapter of the IGS READ
MORE

e IGS Chile Workshop Event READ MORE

e IGS Young Members Committee Logo Competition Win-
ners READ MORE

e Cooperation Continues With FedIGS READ MORE

e IGS President’'s Keynote Lecture In Colombia READ
MORE

e Calendar of Events

READ MORE AT GEOSYNTHETICSSOCIETY.ORG

(Cf -0

To AsAtio Twv Enpdyywv

19

https://www.eesye.gr/tauomicron-

deltaepsilonlambdatauiotaomicron-tauomeganu-
sigmaetarhoalphagammagammaomeganu.html

KukAo@opnoe 1o Texog NogpBpiou 2019 Tou neplodikolU TNG
EAANVIKAC EmTponng Znpayywv & Ynoyeiwv 'Epywyv (E.E.Z.Y.
E.) «To AgATio Twv Znpdyywv» WE TA NAPAKATW MEPIEXOHE-
va:

1. Ta Néa & o1 EKOnAWOEIG pag 4
2. Ta Néa Tng ITA 5
3. Evdiapépouaeg EEeAigeic 9
4. EkONAWOoeIg IXeTIKEG (Kal) e Ynoyeia 'Epya 14
5. H Xpnon diaunkwv Suvdéopwv (Dowels) MeTagu

Apuwv AakTuAinv Enévduong NMpokaTAOKEUAOUEVWY STO-

IXEIWV Znpayywv 15
6. Néeg Ekdooeic / Kukhopopigg 17
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EKTEAEZTIKH ENITPONH EEEENM (2015 - 2019)

Mpoedpog

A’ AvTInpoedpog

B’ AvTinpoedpog

levikdg MpappaTeag:

Tapiag

'EQopog

MéEAN

AvanAnpwpartiko

Fewpylog FKAZETAZ, Ap. MoAimikdg Mnxavikog, Kadnyntng E.M.M.
gazetas@central.ntua.gr, gazetas50@gmail.com

NavayiwTng BETTAZ, MoAITikdg Mnxavikog, OMINOZ TEXNIKQN MEAETQN A.E.
otmate@otenet.gr

MixdAng MAXAKHZ, MoAImikdg Mnxavikog
mpax46@otenet.gr

MixaAng MMAPAANHZ, MoAITikdg Mnyavikdg, EAAGOS TYMBOYAOI MHXANIKOI A.E.
mbardanis@edafos.gr, lab@edafos.gr

MNwpyog NTOYAHZ, MoAITikdg Mnxavikog, EAAOOMHXANIKH A.E.- TEQTEXNIKEZ MEAETEZ A.E.
gdoulis@edafomichaniki.gr

MNwpyog MMNEAOKAZ, Ap. MoAimikdg Mnxavikog, Enikoupog KaBnyntng TEI ABrivag
gbelokas@teiath.gr, gbelokas@gmail.com

Avdpeag ANAITNQZTOMOYAOZ, Ap. MoAimikdg Mnxavikdg, OudTipog KaBnyntrig EMM
aanagn@central.ntua.gr

BaAia ZENAKH, Ap. MoAITikog Mnxavikog, EAAGOMHXANIKH A.E.
vxenaki@edafomichaniki.gr

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

MéAog KwvoTravTivog IQANNIAHZ, MoAiTikdg Mnyavikog, EAAOOMHXANIKH A.E.
kioannidis@edafomichaniki.gr
EkdOTNG XprjoTog TEATSANIOOS, Ap. MoAITIKOG Mnxavikoc, MANFAIA SYMBOYAOI MHXANIKOI E.[.E.
editor@hssmge.qgr, ctsatsanifos@pangaea.gr
EEEErM
Topéag FEMTEXVIKAG TnA. 210.7723434
ZXOAH NMOAITIKQN MHXANIKQN ToT. 210.7723428
EONIKOY METZOBIOY NMOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,
MoAuTeXveioUnoAn Zoypagou geotech@central.ntua.gr

15780 ZQrPA®OY

IoTtooeAida www.hssmge.org (uno KaTaokeun)

«TA NEA THZ EEEEMM» Ekd06TNnG: XprioTog Toataavigpog, TnA. 210.6929484, ToT. 210.6928137, nA-31. ctsatsanifos@pangaea.gr,

editor@hssmge.gr, info@pangaea.gr

«TA NEA THZ EEEEMM» «avapTwvTal» Kal oTnv 10TooeAida www.hssmge.gr
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