To yVWOTLKO OVTIKELMEVO TOU ATM
OTtO TN OKOTILA TNG MEWMNXAVIKAG
KOlL TWV VEWV TIPOKANOCEWV



2TOYXOL Itapovciaonc

* Qo vrnoypoapploBel n oxeon tn¢ Mew-daiotac
le tn New-pnxavikn.

e Oa avadewBel n onuavilkn CupBoAn tTwv
texvoloywwv tou ATM ota peyaAa gpya
UTTOOOLNC

* Qo 600el gpudaon otic MeyaAec MNMpokANoEeLC
KoL 0TN SLEMLOTNUOVLIKN TIPOOEYYLON



2xeon tTnC Newdatoiac pe tn N’ewpnyavikn
2XECN XELPOUPYLKAG LE TNV avOTOpial

[evikevuon tn¢ amoync tou Branner (1898):

“To va aoyoAceitat kaveic pe tnv Tomoypapia xwpic va yvwpilel tirota ano
FewAoyia potalet pe xetpoupyo rmov dev yvwpilet timota ano Avarouia”

John C. Branner (Stanford University professor of Geology), “Geology in its relation with topography”, Proceedings of the American Society
of Civil Engineers, June, 1898, Vol. XXXIX, pp. 53-95, 2 plates, 16 figs.

AUt n avakoivwon tou Branner mpokaheoe moAU evdladépouvoa culnTnon Katd Tn SLApKeLa T omolag évag olvedpog (Kemp)
npooBeoe:

“O metuxnuévoc UNXaVvIKOG Tou UEAAOVTOC MPEMEL va Yyvwpilel Oxt HOVOV WG va
TOMMOVETAOEL TO EPYO TOU, AAd MWG va TO TOMOVETAOEL ETOL WOTE N (PUON VA TOV
“Bon¥nosl” kara tnv Kataokeun Kai va To “O€oel uno tnv npootaocia” tng. lowg
TOAU apya avtiAnedei ot n @uon avriotadnke otnv emEuBacn Tou Kat mapa TG
nPoontadelEC TOU aKUPWOEL To Epyo”. (Kemp, 1898)

(Mnyn: Ewdog topog tng ASCE to 2003)
FIG emutporeg 5 “Positioning and measurement” & 6 “Engineering Surveying”

IAG umoerutponn 4.2 “Applications of geodesy in Engineering”



[ew-0atola & Mew-pnyovikn

JUAAEYOUV ONUOVTLKEC TAnpodopiec yia va OSdnuloupyrpoouv TO
VEWHETPLKO Kal PuoKO umoBadpo twv €pywv. Turmika mapadelypata
glvoll N KOTOOKEUN ONPAyywV, TO CUYKOLVWVLOKA €pya, Ol YEDUPEC, TA
EVEPYELOKA £pya Kal Ta KtApla (FewTtexvikn).

H ypyopn avamtuén tng TexvVoAoyiog, TNC MLKPONAEKTPOVLKNG KOl TNC
nAnpodopkng ardafav ta opyava kot Ti¢ peBodoucg tng Newdatoiag Ko
¢ MEwpNXOVIKAC.

Ot Mnxavikol aVTIHETWITI(OLV TWPO T OPLOL TOU MEYEOOUC OXL WC PEKOP
aAAQ LE TO KPLTAPLO TNE LKAVOTIOLNONC TWV OVAYKWYV TNG KOWWVLAC Kol TNG
gAOXLOTOTIOLNONC TWV APVNTIKWY ETITTWOEWV OTO TtEPLPAAAOV”.



Eval pekop:
Dpayua Rogun oto Tajikistan

* To Tajikistan €xetL EAAewPn NAEKTPLKNC
EVEPYELAC LKOVNC VoL KAAUPEL TLC OVAYKEC TNC
Xxwpac, aAAQ €xeL TO 4% TOU TTAYKOGLOU
voaTikoU duvopLkoU. Auto odelAeTal ota
VEPQL TIOU TIPOEPYOVTOL ATIO TNV TNEN TWV
TTOYETWVWV Tou OBeT. To ppaypua mou
katookevaletal Oa €xeL upoc 335 m.



To YnAotepo ppaypo Tou KOGUOU

oto Tajikistan yla mapaywyn NAEKTPLKNG EVEPYELOG

BT — — :
™ Water withdrawal and availability K e

in the Aral Sea basin 60-

JL Flow generation: water available in the country from rainfall and glacier melt
J  Water abstraction: withdrawal from surface water sources (rivers, canals and lakes) 50-
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Rogun Dam (H=335 m)




Dpayua Rogun

Rogun dam project, Tajikistan

dn 1993 powerful debris flow'blg 'ed Vakhsh River downstream
% from the damsite.cat ngsevere effects




>xeon New-6atloloc pe NEw-pNYovIKN
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Ertippon avoyAudou oto nedlo TwV TACEWV
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uvouvaopoc GIS & FEM

(avayAudo Kol TAoELC)
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[MayKOOLLOC XAPTNC TACEWV
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H onpayya Baonc tou Saint Gotthard
(Zupixn — Mukavo)
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The Gotthard Base Tunnel — a challenge for
geodesy and geotechnics

Hilmar Ingensand, Adrian Ryf, Institute of Geodesy and Photogrammetry, ETH,
ZUrich

Gotthard-Basistunnel - ger \anaste Tunnel der \w
Das 1ahrhundeﬂba\\\mex\«
entste\nt
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Mopdn KoL TIEPLEXOLEVO
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Figure 4: Longitudinal geological profile of the Gotthard Base Tunnel.

S. Loew, H.J Ziegler, F. Keller: Altransit: Engineering Geology of the World’s Longest Tunnel System

ISRM International Symposium, Melbourne (2000).
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Edappoyn Sopudoplknc Kat EMLYELOC
fewbdalotac otic onpayyec St Gotthard

T : T e AT g 15 o0 fones) |
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Video nmpooopoiwonc tng dtavolénc tov EunaAivelou

LOpPAYWYELOVU TNC ZAUOU

Emiotnpovikoc umtevBuvoc 0. TaoLoc
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Nalps Dam

H StavolEn tng onpayyoag Aeltoupynoe w¢ oTPAYYLOTHPLO.
Q¢ anotéAeopa authC TNG Asttoupyiag, mPokANOnke
pelwon tou dykou yewAoylkng {wvng mopwdoug UALKOU
E amotéAecpa va KataypadoUV ULKPOUETOKLVOELG
oto ppaypa Nalps, mou Bploketal emavw amnod tov afova
NG ONPaAYYO.

18







Dpayua Nalps

* Edpapupootnkav yewodaltikec pebodot
nopokoAoUOnonc TwV ULKPOULETAKIVNOEWV
WOTE va IMepLopLoBouv Kat va armoduyouV

riiBavec BAaBec oto ppayua.



MNopakoAoUONON TWV LETAKLVNCEWY TTOU TIPOKAAOUVTOL OTO
Opaypa Nalps Adoyw tng duavolénc tng onpayyac St
Gotthard

21






Nalps Dam
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Nalps Dam
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Edapuoyn capwtn laser




[evikn olatoén onpayywv Baonc

16.6 km
Bodio

¥ south portal
Bodio

27 adit Faido

£

combined technical
and rescue station
Faido

11.5 km

Amsteg combined technical

and rescue station

7.6 km Sedrun

Erstfeld
cross passages

adit Amsteg

north portal
Erstfeld

AOyw tou avayAudou tou edadouc otn B€on Sedrun Atav avaykaia
H kataokeun katakopudpou ppeatog fabouc 800 m. M tnv uAomoinon
NG KatakopUdou xpnotpomondnkayv elOLKEC yewdaltikeg pebBodol.



Dpeap BaBouc 800 m, Sedrun
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Baon tou d¢pEatog
Sedrun otn otaBbun
NG onpayyag
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Monitoring Ko Tpoypappa EKTinoNg TS “uvyeiog” avaxwpatwy
KOL CUCTNUATWV EAEYXOU TTANUMUpPLKOU Kwvduvou (Renssenlaer
Polytechnic Institute & Geocomp, 2014)

Vision

SAR sate%

A InSAR reflector
+ InS AR permanent scattterer

© GPS sensor and inSAR reﬂectgr

SAP array




Monitoring Kol TPOYPAUA EKTLNONC TNG UYELOC aVOXWUATWVY KoL
OUOTNUATWV EAEYXOU MANUHUPLKOU KlvdUvou (Renssenlaer
Polytechnic Institute & Geocomp, 2014)

SAR Images
———=>

Operators
P Owners

Regulators

Health Assessment 30




Monitoring Kol TPOYPAUA EKTLLNONC TNG UYELOC aVaXWUATWY Kol

OUOTNUATWV EAEYYOU IANUHUPLKOU KivdUvou (Renssenlaer
Polytechnic Institute & Geocomp, 2014)

Global Health stessment

SAR Satellite

® Monitored location

Output

Weak Zone: E ||

Monitored displacements

/’//I\
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Rensselaer Neural Network

31



EAeyxoC ppayHATWVY KOl ETIXWUATWY LE TO KPLTAPLO TNG
LLOVLUNG TIPOKAAOU LLEVNC ETATOTILONG AOYW CELCUOU
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AVAyYKN YVEWMETPLKAC TeEKUNPLlwoNg
WOTE va eEAeyxBoUV LETA o OELOUO
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NEeC TEXVOAOYLEC KOl VEEC
BewpnoeLc
O pOAoC TNC XWPLKNC TTANpodopLag

Kol N OLaYELpLON TNC oTa Epya
UTTOOOLNC
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H obnyia dnuooiwv cupBacswv 2014 tnc E.E. evBappuve T
kpdtn HEAN vo utoBetrioouv to Building” Information Modelling

(BIM) yia va au§noouv Tnv agia Twv SNUOcLWV EpYywv.
( wepnpa)

Locations in which
BIM requ'\rements are

expanding quickly
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THE GAME IS CHANGING

As public authorities in the UK and around the

e T world begin to demand BIM, it is clear that model-

based civil engineering is here to stay. The sector

needs to wake up to the fact that if it is to thrive,

_ it needs to embrace BIM for infrastructure. Now is
BIM FOR INFRASTRUCTURE the time to ask what is the impact of doing nothing?

IS CIVIL ENGINEERING And what are the opportunities for those that

NG AN a0 choose to innovate?
EXTINCTION? '

The risks and opportunities for the civil engineering sector

10 MINUTES READING A AUTODESK.
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IMPORTANT OPPORTUNITIES AND
CHALLENGES FOR SURVEYORS

BIM: A New Model for

Surveyors

“Noyw Twv Loyupwv SeCUWV PE TN
XwpLk TmAnpodopia, to BIM
npoodEpel otouc Tormoypadouc
gva olkelo medio pe mAouvOoLEC
duvatotnteg.”

Building information modelling (BIM) is
one of the most intriguing
opportunities for surveyors to come
along in years. This model-based
approach combines technologies and
processes to support the efficient
creation and use of information for
building construction and operations.
Because of its strong ties to spatial
information, BIM offers a familiar
landscape and rich possibilities for
surveyors and other geospatial
professionals, according to Ron Bisio,
vice president of Trimble Geospatial.

(By Ron Bisio, Vice President, Trimble
Geospatial)

36



Technologies applicable to infrastructure include:

Geospatial systems

Reality capture

®@®

Parametric civil modelling

Data management
Structural design and analysis
Advanced visualisation

Quantity take off

Kat'e€oxnv avtikeipevo
Tomoypadou Mnxavikou

Kat'e€oxnyv avtikeipevo
MoAtttkol Mnxovikou
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AvVTUMTPOoWTEUTIKN epappoyn BIM otn
vpoppn HS2 kat otn vea ypapun Crossrail
TOU uTtoyelou obnpodpopou tou Aovdivou

YeAida tnc ypoppnicg High Speed 2 pe vAko yia to BIM kot tnv edappoyn tou:
https://www.google.gr/url?
sa=t&rct=j&g=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwiLOPCw86fXAhXEOhoKHQLABCc

kQFggsMAE&url=http%3A%2F%2Fdocplayer.net%2F22090142-Bim-innovation-hs2-supplier-conference-
breakout-session.html&usg=A0OvVawlmjNm9oW48b4dIBZWyblgeC



The Acronym

vvvvvvv

Building Information

Modelling or Management
Maybe AIM

h SZengine forgrowth




Victoria Station Upgrade Jet Grouting

Transport & Works Act 1992

London Underground

(Victoria Station Upgrade) Order

Plans for Information

3D Aerial view of main proposals & existing structures

/P Key 1o proposed works

1 Now ws-suriece Nory Tieat Hal Beneath imasendsen ace
Entarged sub-surtace aestng South Tkt Hal
Novw oacamon

New sui-suriece Mechange 1k Jetween he rew Mo Ticket Hal and
rm enlarged Sout Ticket Hell

New W9 provid g siep-froe accoss

Improved nccens betwnen (he Netiorel Rl and Undergrourd Saicns

hs

engine for growth
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Victoria Station Upgrade — BIM/Microstation

h Szengine for growth
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VSU - Design becomes “As Built”

h SZengine for growth

42



ALETILOTNLOVLKN TTPOCEYYLON

o Ixeblaopoc & Awaxeipion Epywv Yrnodounc, mou
MPOKUTITOUV WC oavaykaia amo tig “Oewpnoesic”
Tou 2xeblaopou (Planning), oe aAAnAemidpaon He
1o MNeptBarlov. KUplo {ntoupevo o oxedLOoUOC —
dtaotaocloloynon (Design) €pywv umtodouNC Kot N
dtaxeipon touc (Building Information Modelling

(BIM), monitoring, structure health monitoring,
GIS, InSar, GPS).



Yrtodeypa amo ta Lodnuatika

Copyright © National Academy of Sciences. All rights reserved.

The Mathematical Sciences in 2025

Prepublication Copy: Subject to Further Editorial Correction

FIGURE 3-1 The mathematical sciences and their interfaces. SOURCE: Adapted from
National Science Foundation, 1998, Report of the Senior Assessment Panel for the
International Assessment of the U.S. Mathematical Sciences, NSF, Arlington, Va.

Entertainment

L iology
Communications Blolo .
Finance

Information Privacy

Manufacturing

Engineering

Materials

SRS SO T
\ T
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Chemistry

Computer
Science Medicine

Astronomy

FIGURE 3-2 The mathematical sciences and their interfaces in 2012. As the number of
interfaces increase. the mathematical sciences themselves broaden in response and play
an important role in a highly-integrated system. This schematic is notional. based on the
committee’s varied and subjective experience rather than on specific data.
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ALETILOTNUOVLKN TIPOCEYYLON CUCTNUATWV

FHWA Initiatives
A Systems Perspective

wetland Water Resources
functions and System, example
dynamics
. Other Natural,
ecosystems with long-term i Cultural Resource
system sustainability

FIGURE 2.1 A systems perspective toward a foundation of interacting systems (shown
at bottom/base of this graphic) that includes land use, intermodal transportation, natural,

cultural, and socio-economic systems deliver quality of life and multiple benefits for the
long-term. SOURCE: FHWA, 2008.
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CASoS: Complex Adaptive Systems of
Systems

 Me mpwtoPBoulia tou Sandia National Laboratory

avamtuxOnke €va teXvVoAoylko (engineering) mAailolo yla tnv
erntiAvuon HeyaAwv Kol TOAUTTAOKWV GCUOTNUATWVY TOU
neptAapuBavouv GUCIKA, KOWWVLKA KOl TEXVIKA CUOTHAMOTA.

OvouaotnKav:
MoAurtAoka MpocapLOCTIKA ZUCTAUATA ZUCTNUATWY

http://www.sandia.qov/CasosEngineering/




Policy Changes Disease outbreak
Terronist Attacks Infrastructure - Regional Disruptions
Pandemics Infrastructure - Local Disruptions
Economic Destabdization Business Failures
Poltical DestabilizationW!
CASoS
Agro Engineerin : i
Urban Ecosystems g g Maamize Security
Natural ®— CASoS . Maximize Health
P_i' " Minimize Risk
Miltary-Industrial Complex Infrastructures
Nudlear Conventional "l Relgicns
Economies Nations
Emergency Services \ Regons
hfoanodmelvqy;“ c 2
Transportation Labor Groups
Chemscals Consumers
sesepmiramest | ||| sy o
Banking & Fi
Healthcare/Public Health
Energy

Figure Simplified diagram developed at Sandia National Laboratories of CASoS engineering
application space as a simplified network. The diagram illustrates how CASoS engineering
considers the relationships of the CASoS, the goals of engineenng (termed aspirations), and
elements that can influence the system (perturbations). ltems in black represent existing ap-

plications for a specific CASoS and those in red represent those in development. SOURCE:
Glass et al_, 2011.
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Grand Challenges for Engineering

The national Academies Press
http://www.nap.edu/23440
2016




Grand Challenges for Engineering

Make solar energy economical
Provide energy from fusion
Develop carbon sequestration
Manage the nitrogen cycle
Provide access to clean water

] Avtikeipeva ATM &MV
Improve urban infrastructure

Advance health informatics



Grand challenges for engineering

Engineer better medicines
Reverse-engineer the brain

Prevent nuclear terror

Secure cyberspace

Enhance virtual reality

Advance personalized learning

Engineer the tools of scientific discovery



H ermoxn twv Skt wv

* Social physics (Alex Pentland, media Lab MIT)

* Connectography Mapping the Global Network
Revolution (Parag Khanna)

e “An axiom of the twenty-first century is that
the world is becoming increasingly
connected” (A global map of travel time to
cities to assess inequalities in accessibility in
2015, D.J. Weiss et al., Nature, Vol. 553, No.
7688, pp. 333-336 (2018)



the Data Driven Societ
Prof. Alex Pentland, MIT

Connection Science and Engineering
WEF Big Data, Hyperconnected World
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‘Parag Khanna has vision'
NASSIM NICHOLAS TALEB

CONNEGTOGRAPHY

Mapping the Global
Network Revolution

~ PARAG KHANNA
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O Eastem Asia @ South and Central Asia O Sub-Saharan Africa @ Europe and Japan
and the Pacific O Westem Asia @ Latin America @ LandRich
© Southeast Asia @ Northem Africa and the Caribbean Developed Countries

The location of 3646 large cities in the nine
world regions, 2000
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https://atlas.developmentseed.org/all/

Themes ~ About Data Share ~

US Crude Oil Pipelines
US HGL Pipelines
Internet Cables

US Natural Gas

US Shale Basins

US Shale plays
Global Gas Pipelines
Airports

Ports

Railways

Roads

Rivers

Urbanareas

Global Oil Pipelines

Mexico waterways

Open #https://atlas.developmentseed.org/all/# on this page in a new tab |g




https://atlas.developmentseed.org/
transportation/

e 2Tnv mponyovuevn Oladavela doilvovtal to
SLKTUO EVEPYELOAC, OUVKOLVWVLWV Kol
ETILKOWVWVLWYV OE TIOLYKOOMLAL KALLLOKOL.

e 3TNV €mouevn dtadavela ¢alvovtal Hovov to
ouykolwvwviaka Olktuvua tn¢ Eupwnnc.
Noapatnpeiote otL N EAANada amoteAsl
apvntkn €éaipeon koBwc ta Oiktva Obev
Slaypadouv To TEPLypoUd TNC.



connectivity




H ZxoAr ATM

* To avtkeipevo tnc IxoAnc ATM emektaOnke oto
draoctnpua kat petapopdwOdnke amo tTnv
ntAnpodopkn.

e ITOL EKATO TNC OVTLUHETWTILEL TIC MEYAAEC
NMPOKANOCELC ME TIC EKOETIKA €EEALGOOMEVEC
TEXVOAOYLEC KOl TO OLEUPUVOUEVO TOYKOGHLOL
npoBAnpora.

* EAnilw ottt Oa avtamnokplOei Eavaoyedialovrtac
nopdn Kot TTEPLEXOMEVO.



