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Abstract

As energy is very important in our modern society, many energy projects have been constructed
worldwide, while many others are expected to be constructed in the future. The term “energy
projects™ is used to describe all onshore and offshore structures and infrastructures related to the
following industries: (a) electrical power, (b) coal, (c) nuclear power, (d) renewable energy (i.e.
hydroelectric power, wind power, solar power), and (e) oil & gas (such as platforms, pipelines,
refineries, etc.).

It is worthy to mention that South-Eastern Europe has recently attracted the attention of the oil &
gas industry due to (a) the discovery of new gas fields at Eastern Mediterranean (e.g.
Cyprus, Israel, Egypt), and (b) the need for transportation of hydrocarbons from Middle East,
North Africa and Mediterranean to central and northern Europe.

Since society demands increasing availability and reliability of energy supply, together with
improved environmental standards, the structural design of any onshore or offshore energy
project (including its foundation) may be very demanding, depending on the circumstances. It is
evident that in the case of long energy projects that traverse remote regions with extreme
terrains and/or seabeds, such as a gas pipeline or a cable, the design may be more challenging
due to the variety of geotechnical conditions and the potential geohazards along the routing.
Nevertheless, in areas that are characterized by moderate or high seismicity the design of energy
projects may be more complicated due to the various types of seismic loading. The seismic
loading may be either dynamic due to the inertial forces developed on the mass of the
structure(s) and/or quasi-static due to the permanent ground displacements caused by various
earthquake-related geohazards, such as active-fault ruptures, slope instabilities, and soil
liquefaction phenomena.

The current paper tries through case studies to shed some light on these interesting issues of
geotechnical earthquake engineering from a structural and a geotechnical perspective. Emphasis
in given on the risk assessment which may be reliable only after the realistic quantitative
assessment of the geohazards and the estimation of the corresponding structural vulnerability.
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Hepiinyn

KobBbg n evépyeta givor moAd onuovtikn ot cOyxpovn Kowvovio Hoc, TOAAL EVEPYELKA £pyal
£XOVV KATOCKEVOGTEL TOYKOGHIMG, EVO TOAAG GALO OVOUEVETOL VO KOTOGKEVAGTOVY GTO UEAAOV.
O 0pog "evepyslokd Epya" ypnolpomoleiton ywoo TNV TEPLYPOO] OAOV TOV YePcAi®V Kol
VIEPAKTIOV SOUMV KOl VTOSOUMY 1oV oyxeTilovTon pe Tig akodAoveg Prounyavies: (o) nAekTpikn
evépyewn, (B) avBpokog, (y) mupnvikn evépyela, (8) ovavedolueg mnyég evépyelog (m.y.
VOPONAEKTPIKT EVEPYELQ, OLOMKT EVEPYELD, NALOKT EVEPYELR) KOt (€) TETPEALO KOL PVOIKO QEPLO
(6nwg TAoTEOPLES, OymYOL, SIVAIGTIPLL K.AT.).

A&ilelr va onuewwBel 6Tt 1 Notoavatolkn Evpdnn mpocédkvce mpodcQaTo TV TPOCOYN TNG
Bropunyaviag metpelaiov Kot LGKOD agpiov AOY® (0) TNG AVOKAALYNS VEOV TTEdIOV PLGLKOD
agpiov omv Avortolkn Mecoyeto (.. Kdnpog, Iopond, Aiyvrtog) kat (B) g avaykng yo ™
petapopd vopoyovavlpdkwv amd t Méon Avatoin, ™ Bopeia Appikr| kot 1 Mecdyelo mpog
v Kevrpikn| kot m Bépea Evpomn.

Aedopévou 01t 1 Kowvavia pog amortel avEnuévn dabesdTTa Kot aS10TIGTIO TOL EVEPYELKOD
€QOJLGLOV, KAOMG Kot avoTnpéc TEPPUALOVTIKES OMAITNOELS, O OXEOOUOG KAOE evepyelakoD
épyov oty Enpad 1 ot Bdracoa (cvopmeprrappavopuévng g Beperioonc) umopel va givor moAd
AmoUTNTIKOG ovaAoyo pe TG meprotdoels. Eivar mpopavég OtL omv mepintmon peyaiov
EVEPYELOKAOV EPY@V TOV 010Gy ifOVV OMOUOKPVUGUEVEG TTEPLOYES LE OVAOUOAEG EKTAGES 1) / Ko
moluévesg, Onwg Evag ay®yYOs UOTKOD aepiov 1 £va KOA®MO0, 0 GYEAOGUOG UTOPEL VO Elval TTo
oLVOETOG AOY® NG TOKIAMOG TOV YEDTEYVIKOV GLVONKAOV Kol TV THOVOV YEOKIVOOVOV KATA
unKoc g dwdpouns. Eviovtolg, oe meproyéc mov yapoktmpilovror amd pétpia | vynan
CEIGLKOTNTO, O OYEOGHOG EVEPYEOKADV Epywv pmopel va glvarl o mepimAokog AOY® TV
SPOp®V TOT®V GEIGUIKNG POpTionc. H oceiopuikn eoption pmopet va elval gite duvopukn Aoy
TOV AOPOUVELK®DY SUVAUEMY OV OVATTOCGOVTOL 6T HAlo TNG KATAokKeLNG (7 TG VTOSOUNC),
elte owwvel otatiKk] AOY®D TOV PUOVILOV UETOTOMIGE®V TOL €JXAPOVE TOL TPOKAAOVVTOL AT
SAPOPOVG YEOKIVOHVOLG TTOL GYETIOVTOL e TOV GEIOUO, OTMG OOPPNEELS EVEPYDV PNYUAT®V,
TIG 00TAOELEG TPOVDOVY KO TAL POLVOLEVH PEVGTOTOINGNG TOL EGAPOVC.

H mapovca epyacio mpoomabel péocw mepiotatikdv va piel ¢ o€ avTd 0. EVOLPEPOVTAL
NTuoTO TG YEMTEYVIKNG OEICHIKNG UNYOVIKNG Omd OOUOCTOTIKN KOl YEMTEYVIKY] OTOWN.
‘Epeaon divetar oty ektipnon g StoKivoiveuong Kot Tov KOGTovg, 1 omoio pmopel vor eivor
a&lomotn HOVo UETA amd PENAICTIKY] TOGOTIKY EKTIUNGCT TOV YEOKIWVOUVOV KOl EKTIUNOM TNG
avTioTOUYNG OOUOCTATIKNG TPOTOTNTAS.



