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oc Oespehiwoeig Texvikwv Epywv Mapd Ta Piypara
(Geological - Geotechnical Problems on Technical Work Foundations Caused by Faulting)

Ano Touc K.K. EuB. Aékka, Ap. l'ewAoyo, AvanA. KaB. MNavermornuiou ABnvwv

1. EIZANQrH

H £vvola Tou yewAoYIKOU priyHaTog Tau-
TiIleTAl e A QOUVEXELQ OTOUC YEWAOYL-
KoUc oxnuatiopoug, n omnoia opeiketal otn
dpAom TWV TEKTOVIKWY duvapewv. Avegap-
TTa and To £Av TO PNyHa eival EVEPYO N
QveVEPYO, TPOKAAEl OMUAVTIKEG dlaPpopo-
MOWOEIC O M O£1lpd TIAPAPETPOUS Tou,
elte autoTeAwe 1) o guvduAouO, TIPOKA-
AoUv g€upeca MPOPBANUATA 08 KATAOKEUECG
Kal TEXVIKA £pya. BePala, o kivduvog elval

Wlaitepa auEnuevog Otav To pryda n n
pn&ryevric Lwvn otnv onoia avrikel To pry-
La eival evepyn.

H npoogyylon ota npolAnuara nou on-
Hloupyel N napoudia pnyHaTtwy oTa TEXVI-
KQ £€pya pnopel va npayuatornomnBel péow
avaluTIKNG £peuvag - HEAETNC Kal SLAkpPl-
onc Kamnyopwyv mpoBinuarwyv, ta onoia
CUVOEOVTOl UE CUYKEKPIUEVA @alvousva
rnmou mapatneouvTal Katd HNKOC 1 eKate-
pwBeEV TWV pryuatwy.

Z1n ouvéxewa Ba yivel pia npoonadsia

TTIEPINHWH: INapovoiddovrai kai raéivopovvrar ra yewAoyixd - yewrexvikd npobArnuara nov
anavrovral o depediwoeic napd ra priyuara Ta npoBArnpara avrigroiyolv 0 TECOERIC KATnyo-
piceg, o1 onoiec €xovv oxg€an pe: (il tn Siapoponoinon g yewAoyixic douric exarépwdev evog
privuarog, (i) tn peraBoAn rwv yewrexvikdv cvvBnkav, (i) tn Stapoponoinon tev vépoyewAoYIK®Y
cuvvdnkov xai (iv) aurd nov avaxkvnrovv og osiouikée dieyepoeic. lNpdalera ya kabs ,u':'.-:r Karnyopia
npooeyyifovral Ta aina kai nepiypdgovrai oi ugdodor evromouou kai avayvopiong T&Aog,
SiatunovouTal noordoslc avapopikd LE TIC EVEPVEIES, O1 OMOIEC NPEnel va &aﬂﬂﬁﬂ}mﬂouu pla tnv
avriuETGmon kal tnv enfdvon twv npobBAnudrov.

ABSTRACT: The problems of geological and geotechnical nature that arise from foundation of
buildings and technical works in the neighbourhood of active faults are presented in this paper. The
problems fall into four categories, which are: (i) differentiation of geological configuration on the
juxtaposed fault blocks; (i) differentiation of geotechnical conditions; (iij) alteration in hydrogeologi-
cal conditions; and (iv) problems arising in earthquake activity. For each category, the causes are
presented, together with the appropriate reconnaissance and localization methods. Suggestions are
also macde, as to the measures that should be taken for the alleviation of the problems.

kat XapaA. Kpavn, Ap. ewAoyo

dldkplong kair opadomnoinong Twv TepL-
ntwoswv (Miv. 1). MNpdéoBeta npoosyyi-
ovTtal Ta aitia Twv NpoBAnuUaTwy Kal Tepl-
ypagpovtal oL pEBodol evToTonoU Kal ava-
yvwplone. Téhog, SlaTuTwvovTal OpLouE-
VEC TIPOTACEIC avaPopIKA HE TIC Mapeupa-
JEIC KAl TA JETPQA QVTIHETWIIIONC.

2. MTPOBAHMATA
2XETIZOMENA ME TH
AIAPOPONMOIHZH ZTH
F’EQAOINKH AOMH

Kata urkog kal ekatepwhev Twv pnypa-

TWV TIC MEPIOTOTEPEC POPEC Napatpeital
dlagpopoToNomn TNG YEWAOYIKNE doung. Ot
MAPAUETPOL TIoOU oxeTilovral He autn ™
AlaPpopoToinoNn NG YEWAOYIKNG doune ei-
val ol akoAouBec:

2.1 Alagopomoinon Tng
AIBoOTPWHATOYPAPIKNGC
di1dpBpwonc

H dwagopormnoinon ™¢ AlBooTpwuaTto-

YPa@Ikng diapBpwong eival apkeTa auyvn,
eldIKA OTIC MEPUTTWOELS OToU oL pnétyeveic
OOHEG eugavidouv peyalo upeyeBog MeTa-

[Tivakac 1. Zvykevipwrnixoc nivakac karnyopronoinong rnpoBAnudrav, aitiev Kai QUIILETGMIONS MoV anaviavral kard UKo Twv pnyudrov.,

it
KATHrOPA Elaoz KYPIA AITIA ANATNOPIZH KYPIEZ EPEYNHTIKEZ KYPIA e o |
EPranier MPOBAHMATA e
AROESPHMATCIRASA NPOTOMENESL AOMET BAGOPONOSHIN FEQADTIKH XAPTOTPAGHIN a5 o
MNPOTOTENH TEXTONDOH AOMH METAMINHIN PHE/XON MEQACTIKHE ADMHE TEXTONIKH ANAAYTH -
MPOBAHMATA B
; ANGAEIA FTHPIZHT ANOMAKP, TEKT, YAIKOY
AAGONOSZH TEKTOMIKA NETPOMATA TEKTONKH TPIBH ZONET KATAKEPMATIIMOY FEQACTIKH XAPTOTPASHIN ITATIKET KABIZHIEIL Ela. MEAETH SEMEAQTHE
R TEKTOMIKH ANAAYIH AYNAMIKET KASIZHIEL METABEIH EPrOY
EQA FEQTEXMIKH EPEYHA AASOPIKET KABIZHIEIT ELs. MEAETH BEMEAIHE
MAEYPIKA KOPHMATA AABPOTH ELAMET MEOMOFDEL YAPOIEQADIIKH EPEYNA KATOATOHIELE ESYTIANTH EAASOYT
EPNYITIKA ©ANOMERA EMia, BEIHT SEMEAIDEHT
ABDOP, KASITHIET ANGAEIA ITHREH
AWSOPONOIMIN ADMHI AASOPONOIHIH . ,i_r' m’ ANEH ;"'Dv POVE
i, Ak FMETEXMIKON TTOMENN
. ANQAEIA STHPIZHE ELAND! OPOI
FEQADTBH EPEYNA
ARSOPONOHIH AOMHT
DIAPOPONOIHIH MOPSOADIIKET KAIEEIT XADAKTHPITTIKET MECMOPSET MEOTEXNEMH EPEYMA METAF - IEIT LIETADETIH EPMOY
FEQTEXNIKON KATOMIBHIEIL KATAKEPMATIEMOT TEKTOMIKH AMAAYEH ANQAEIA ETHPIZHE ELAIKA EPTA
IYNOHKON KATANTOEEIE-ANATPONEE- KATAKEPMATIEMOL KANAPTIEH BPAXOMAZAT s 4 METASETH EPTOY
ANCKOAAHEEIE TEKTONIKEE ALYNEXEEE TEKTOMIKET ATYNEXEET AEE RATATTFOMET EPFA TTADEPONCHIHT
AIABPOTH KATA MHKOT KAPTTIONOIHTH
Erkowma MEQOYE. AINIKOMHIEL TTHPZHT METABEIH EPTOY
TEKTONIKON ATYNEXEIDN EMiAN, EMBDANITH = ik otz ELAIKON OPO)
AASOPONOIHEH
MAPOYTIA ATYNEXEIAT MAPOYIIA MHION FEQAOT XAPTOMPASHIH AVIXEPELA BEMENQTHT ETErANONOIMIH
Y APOrEQAONIKON A AMSOPONOHIH MEQACTIHT ADMHT METABOAH XAPAKTHPIITIKON TEKTOMIKH ANAAYTH YNOTEIA AABPOIH ElA. MEAFTH SEMEANITHT
IYNOHKON ARSOPONOIMIM NEPATOTHTAT YAPOSOPON OPIZONTON YAPOrMEQADIIMH MEAETH AASOPIKET KABIZHIEIL METABEIH EPTOY
MeTABETH PHITEMAXON TEKTOMNIKH MAPAMOPSOIH
FEQA. XAPTOMPAGHEH
EmExyIH ENTALEON MNEOT. XAPTOrPADHIH
TEIFMIKH = = TPONOL AIAPPHEHE EMidA MELAKH EMDAMITH TEKTOMIKH ANAAYTH MEFAAET BAABET ELARON OPOH
AIETEPEH - an w LAKOTHTEL TEFEMIKHE EETIAL ELANKA GAINOMENA MEQTEXMIKH EPEYNA KATAPPEYTEIL METASEIHL EPTOY
o TEITMIKA KYMATA s
EIAWET EPEYNES
PRYITONOMEET FEOTEXNRCON MAPAMETEON
—_—
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TOTUONC TWV EKATEPWOEV TELQYWY. 2 QU-
TEC TIG TEPIMTWOELG, elval duvatdv va ana-
VTOUV OXnNUatiopoil pe teheiwe dagpope-
TIKOUG Yapaktnpeg otra dUo skatépwbev
on&repaxn. Touto eival ouvnBec otov EAl-
ANVIKO XWpPo, Ornou peydaAleq NeplBwplakeg
pnélyeveic dwveg ala Kal prypara pKkpo-
TEPNC TAENG, @épvouv Ot emagr] OXETIKA
OUVEKTIKOUG Bpaxwdelq oynHUaTIonous Ah-
MKNAC NAkiag (m.x. aoBeotdhBoug) ue Xa-
Aapeg MeTtaAmikee anobBgoelg (n.x. Hapyeg,
apywhot). MapodAo mou n avicotponia autr
kaB' autr] dev MpoKaAel Aueoca oNUAVTIKA
npofAnuara, evrouTolg arnoTeAel TO aitlo
YEVIKOTEPNC dAPOPOTIOMoNC TwY TOTIKWY
CuvBNKWwy otnv neploxn Bedehiwong, 6nwe
auTec Ba meplypag@ouv OTn guvexela (m.x.
USPOYEWAOYIKEC OCUVBNKECG, YEWTEXVIKEC
OUVONKEC, KATT.)

H npokatapKTIKn £peuva yia Tov EVIort-
oud pac pnfyevoug wvng, aAAd kai Tov
EVTOTUOMO TNng diagoporoinong tng ABo-
OTPWHATOYpAPIKNAC SApbpwong, MepIAapL-
Bavel (i) xaptoypagpnon Twy YEWAOYIKWY
OXNUATIONWY O AEMTOMEPN KAMaKa, (ii)
oulhoyn kal enefepyaoia oToXElwY yia TIQ
TEKTOVIKEG OOUEC ekaTEpwBev TNe pnétye-
voug fwvng, (iii) mMpoodIopIONO TWV YEWLE-
TPIKWY KAl KIVHMATIKWOV XOPaKTNPIOTIKWY
™me, K.O.

2.2 Ailagopormoinon TNC
TEKTOVIKACG SopRC

OL dagopeTikeg ABooTpwuaToypagl-
KEC EVOTNTECG TIOU EPYOVTAL OE enagr) AGyw
TOU priydatrog umopsel va spgavifouv Te-
Asiwe DIAPOPETIKI TEKTOVIKI) MAPANOPPW-
on. Xwplg autd va amnoteAel kavova, pry-

0O x. EuvdBdmog
Aéxkag yevvridnke ro
1956 ornv Kapdiroa xai
givar oripgpa Avanin-
pawrric Kadnynric Au-
vapikric Textowviknc xai
Egpapuoousvne lewdo-
yviag oro [NMavemorripio
Afnvev. ‘Eruye vnorpo-
prov edAnvikov xai
Sielvidv opyavicudv kar ro 1989 rniuridnke
ané rnv Axadnuia Adnvdv yia to emornuo-
viké tov épyo. Exet dnuoocietosr ndvw ané
150 emornuovikée gopyaciec, HE Eupacn Of
déuara Leiouorexrovikng, Emyesipnoaxric Op-
vavwone xai Avriueromone Puowwv Kara-
OTPOP®EV Kdl EXEI EKOWOE! TO Hovadike ovy-
voaupa ornv EAAdda pe ritdo «Puoikée kar
Texvodoyikée Karaorpopécr. O k. Agxkac ei-
var enfong pélog tov Aroixnnikov ZvuBovAiov
rov lvoritovrov [ewAoyixav war MeraAdevr-
xawv Epgvvav (IFTME) kai emornpowikde Yneu-
duvoe EAdnvikov xar Aiebviév gpsvvnrikev
npoypauudrev nov exredovvrar oro [lavem-
oriuto Adnveov. Zvuuereiye, téloc, oe Sied-
VEIC amoorodéc yia tnv aviiperamon Kara-
orpopwv agrnv louvpkia, ornv lanwvia, ornv
fradia, ornv Kevrpikri Apegpixn, ornv Ivdia,
K.d.

HaTa HE KPO GAUa Kal unkoc dev npoka-
AoOUV OmMuavTikn dlagoporoinarn otnv Te-
KTOVIKT) OMN| EKATEPWHOEY TOUG. ZTNV avTi-
Betn nepintwaon, sival ouxve TO PAVOUEVO
VO EPXOVTAL 08 EMAQT] ATMAPAUOPPWTOL N
eAQPPA MAPUHOPPWHEVOL YEWAOYIKOL OXN-
MaTiopol e AGAAOUG, LOYXUPA TEKTOVIOLE-
voug. H MpOoKaTApKTIK] £pEUVA yla TOV &-
VTOTILOMO TNC dlapoporoinong TnNe TEKTOVL-
KNG doung nMeplhappBavel TIC EPEUVES TIOU
nepypa@nKkav mponyouuevwe. Onwe Kat
atnv nponyoupuevn NepimTwaon, Ta mpofAin-
pata mpokUunTouv ouvnBwg and Tn guve-
nayousevn d1a@oponoinon Twy YEWTEYVL-
KWV, USPOYEWAOYIKWY, KAT. OuvBnkwv
oTtnv neployn Bepehiwong Tou Epyou.

2.3 Napouoia TEKTOVIKWV
METPWHATWV

MpokelTal yia MeETpWHATA MOU TIPOEPXO-
VTAlL ano TOV KATAKEPUATIOHO TWV YEWAOYL-
KWV OXNUATIopwy Katd tn diappnén, Aoyw
TPPNC Twy ekatepwbev pnétepaxwyv (EiK.
1). H napouoia kKabBwe kKat To eUpog ava-
ntuEne toug eEaptwvrtal dueoa, petafl
arMwv, and: (i) To eidoc KalL TNV £vraacn Tou
epappolouevou nediou Tacswy, (ii) To &li-
d0¢ Kal To HeEyeBoc Tne petakivnong, (iii)
Tnv unapén f un dadoylkwy emava-
dpaotnplonomoswy, (iv) Tn MBoloyikr ou-
oTAoT TWV TIAPELWYV TOU PNyMaTog, (v) Tnv
napoucia uypne ¢aong, k.A. To onuavtl-
KOTEQPO MPORANMA rou dnuoupyeital eivat
N EVTOVN aVIoOTPOTIa TWV YEWAOYIKWV
OXNUATIONWY, TIou odnyel og oelpd smiuE-
pPOoUC MpoPANUAaTwy onwce: (i) anwAswa oTn-
plEnc ekarrtiac mANpwonc Twv dnuwoupyou-
HEVWY Kevwv and mbaveg UTepKelleveg
nalec, (i) Kukhogpopia unoyeiwv uddtwy
Kal guvenayopevn umnoysia didBpwan, (iii)
OTATIKN Kal duvapikn kadilnon eEautiag ou-
MITEOTC TWV XOAAPWV TEKTOVIKWV TIETPW-

QO w. XapdAaunoc
Kpdvne  yevvridnke
ornv Adriva. Anogoitn-
oe and ro Tunpa [ew-
Aoyiac rov [lavermorn-
piov Afnvev ro 1989
Kar orn OUVEXEIQ napa-
kodovfnoe peranruyia-
kég onovdéc oro Nied-
vég Ivonitovro Leiouo-
Aoviac kar Avrnioeiouixiic Mnyavikriic ornv
Tsukuba rne¢ lanwviac kar akodovdnoe n ex-
nmovnon tne oidaxkropikric rov SarpiBric oro
lavemaorripio AGnvev pe Jéua tn veorexrovi-
kn Spacrnprornra pnéiyevaov {ovav tne Ke-
vipoavarodklic Zrepede EAAdSa, tnv onofa
napouvciace to 1999. Efvar ovyypagpéac i ouvv-
ouyypapEas ToIdvra MEVIE EMOTNHOVIKGY On-
Looievoewv. Anaoyodeiral we EMOTNHOVIKOC
ovvepydrng rov Touda Avvapixric, Texrovikiic
kat Egpappoouévng INewAoyiac rov INavemorn-
piov Afnvav, ocuuueréyovrac O EpEUVATIKG
npoypdupara kai arnv exnaidevon nponruyia-
KV Kal METANTUXIAROV @OITNTWV.

Ew. 1 Ynoyapnon Bpaywdav tepayav nmov
rporiA8av and rn dpdon pnéiysvous {wvng
agrnv noAn rnc Podou.

pHatwv ot {wvn Tou priydarog kat (iv) dia-
goporoinon r/Kal evioxuorn avapevouevwy
HETAKWIOEWY KAl ETUTAXUVOEWY O OELOI-
Kr) SLEYEPOT.

Ma va evtormoToUv Ta TEKTOVIKA METPW-
LATA anaiteiral Jia gelpa epeuvnTIKWY ep-
yaowwv onwg: (i) xaptoypaenon Tou pny-
HaToc oe KA(Uaka avahoyrn He Tn OTou-
dawdtnta Tou €pyou, (ii) AETTTOMEPTG YEW-
LETPLKN KAl KIVNUATIKY avaluon tneg pnét-
yevoug emupaveiag kat (iii) emakpipng
MPOoCdlopIouoS TOUu TAXoug, TNG EKTAaomnCg
KQL EV YEVEL TNG TPLOdIAOTATNG YEWHETPLAG
™G {Wwvng TOU TEKTOVIKOU TETPWUATOC.
MNpocoBeta, npenel va yivel kKaBoplouog Twv
YEWTEXVIKWOV MAPAMETPWY TOOO TOU HNTPL-
KoU, 600 Kal TOU TEKTOVIKOU TIETPWHATOC,
woTe va eival duvartn n npoieyn dagpopl-
KWV kabillrjoswv, KAM., KaBwg £riong kat
NMeEPAITEPW £pEUVA YIA AAAA OUVODA PaIVO-
peva onwce n dnuioupyia eykoidwy, n da-
popomnoinon TG KUkAogopiag Tou Uro-
YELOU VEQOU, KATT,

H avrtipetwmon tou mpoBAniuatog au-
TOU TepAapBavel, Oe YEVIKEG YPAUUES, Ta
akoiouBa: (i) amopdkpuvor TOU TEKTOVI-
KoU UAIkou, (ii) BeATiwon Bpaxopalag - &-
Euyilavon, (iii) uBavr) petdbeon TOU TEXVI-
kKoU €pyou, K.Q.

2.4 MNapoucia TMAEUPIKWYV
KOPNHATWV

Ta pn&iyevr H€Twna ouxva kahurrovral
ané AyOTeEPO N MEPLOCOTEPO Xaiapaq, yw-
vicodn, adpopepn 1 AemTopepry UAKA, Ta
MAEUPIKA Kopnuata. Amavrtouv oe fwvn
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roikilou elpouq Katd PrKog Tou (Xvoug 1
TOU METWTOU TOU PHYHATOC HE TO omnolo
MOMEG popEc ouvdEovTal YEVETIKA.

Ta npopAnuara mou avakurrouv eival
guvaptnon tTou Babuol CUuvEKTIKOTNTACQ
Twv Kopnuartwy. ‘Etol, otav kuptapyxolv ol
XaAapeg gpaoelg Ta mbavad npofAnuara e-
vrormidovtal: (i) oTig Evroveg BlAQPOPIKER
kabilnoelg, (ii) ot KatoAloBroslc o1 o-
noieg suvoouvtal Adyw Tng KAloONe Twv
npavawv, (i) ge gaivopeva epriucpol Kat
(iv) oTig auénuéveg TIHEG OPIOPEVWY OEL-
OUIKWV TIapapeTpwy (Y. peTatomon).
ZTIG OUVEKTIKEG/Bpaxwdelg pAoelq avae-
vovtat: (i) mapouoia eykoihwv, Adyw eKAe-
KTIKNG umoyelag duaBpwong Twv evdla-
OTPWOoEWV TwV rubavwv Yahapwv paoswy
Kat (i) katantwoelg. ZuvBeTdtepa MPoRAN-
Hata eugavidovral oe nepimrwan sevaiia-
Ywv TOOO0 KATd TNV Kataképugn, 600 Kat
Kata tnv opfovria evvola, dlaoTAgElg Twv
XOAQPWVY KOl CUVEKTIKWV QATEWY.

H €peuva oe meploxn nmou kaAurretal
ano Kopnpara mnou evdexdpeva ouvdgo-
vral pe pn&lyevr) Zwvn TPEMEL va MEPAQp-
pavel, ekTog and Ta Baoikd oradia nou
npoavapepBnkav, Kal YEWPUOIKES SlaoKo-
TAOEIG, AEMTOHEPT] YEWTEXVIK £§pEUva Kal
MEAETN euoTABEIQg IPaAVWV KATW aAnd ouv-
Brikeg oelOMIKN G opTIONG, K.4.

[a va avtipeTwmoTel TO OUYKEKPIPEVO
NMPOBANHa TpOoTeivETAL OE YEVIKEG YPAL-
HEG: (i) Bepehiwon oe uylég unéBabpo, (i)
ano@uyn BepeAiwong oe SIAPOPETIKES Al-
Bohoyikég paoelg kat (iii) g1 duvatdv, petd-
Beon Tou €pyou eKTOg TNG JWVNC euPpavL-
ang TWV XaAapwv PpATEWY TWV TIAEUPIKWV
KOPTUATWY.

3. MPOBAHMATA AOIQ
AIAQOPOINOIHZHZ TQN
FEQTEXNIKQN ZYNOHKON

Ta npopAnuara autou Tou &idoug eival
AUETO AMOTEAECHA TWV JEPYATIWV TIOU &-
Xouv AGBet 1] AapBdavouy xwpa Katd HiKog
Twv pnypdtwy, Téoo katd tn didpkela yé-
VEONG 600 Kal Katd tn ddpkela eEEMENG
TOUG, Kal oyeTifovTal we éva peyaho Badud
HE TNV dlapopormoinon Tne yewAoyikrc do-
ung. Eldikdtepa, ta npofAiuarta sival ta
akoiouBa:

3.1 Alapopikég kaBilfosig

Elval éva ouxvo gpawvopevo nou napartn-
peital ekateépwbev TwV PNYMATWY Kal Twy
pn&lyevwy {wvwy. Ot uBavétepol napdyo-
vteg ekdnAwong Toug eivau (i) n napouoia
SlAPOPETIKWV YEWAOYIKWV TYXNHATIOUWOV &-
Kat€pwBev Tou pryparocg, (i) n napouoia
TEKTOVIKWV TETPWHATWY KATA PAKOC TNG
pn&yevoug Zwvng, (i) n dagpopomnoinon
TWV YEWTEXVIKWV OUVBNKwvV ekatépwBev
Tou priyHarog, kat (iv) n dwagoponoinon
TWV UOPOYEWAOYIKWY TUVANKwv.

: ] FE e
% ,:'l.':i v K

o
1
e

Ewk. 2 Exéridwon karodioBricewv kard prikoc pnéiyevotc {dvne ornv odd

[Tlarawvia - Anoddwva Podou.

Ol eMMTWOELG OTIC KATAOKEUES KAl OTA
TEXVIKA £pya elval kupiwe: (i) n otadlakn
anwAela oIMpLleEng gs TURRATa Tou Epyou,
ogpelhouevn oe otatikn kabifnomn kat (i) n
anwisla omplEng ge oplouéva TunuaTa
KATA T SIQPKELa TELOUIKWY SOVITEWVY TIOU
ouvodslovral and duvapikée kabilrosle.

H €peuva oe MEPLOXEC TTIOU AVTILETWI-
Couv TETOlOU eidoug MPORANMa Ba npénel
va nepthapBavet: (i) yewhoyikr) xaptoypd-
gnon oe Aenttopepr] KAIMLaka, (i) yewtexvi-
Kn xaptoypagnan, (i) diepedvnon twv u-
SpoyewAoylKWV ouvBnkwy, (iv) emTornieg
KAl EpYAOTNPIAKEG YEWTEXVIKEG £PYACIEG
Kat (V) UMTOAOYIOHO TWV QVAPEVOUEVWY Ka-
BI{NoewV (OTATIKWY - SUVAMLIKWY) KaTA pr-
KOG 1| EKATEPWOEV TWV PNYMATWV.

[Ma TNV QVTIHETWITILOT TWY TTPORANUATWY
Ba npéenel va AauBdvetatr unoyn o npoo-
SloploUOG TOU PeyEBOUG Kal TNG YEWYpaPl-
KNG Katavoung twv rubavwv kabilnoswy.
Ta nopiopara Twv eMPEpOUS epeuviv Ba
MPETEL VA EVOWHUATWVOVTAL 0T HEAETT) TOU
£pYOU, Kal edv oL guvBrikeg sival (dlaftepa
OUOHEVEIG, AQUTO va petatiBeTal.

3.2 Aiapopikn diIaBpwon

H dlagopikr d1dBpwon Katd Prikog Kal
ekatEpwbhBev TWV pnyuatwy sevioyxueTal
ano: (i) Tov KATAKEPHATIOUO TWV TXNMATL-
ouwy, (i) Tn dlagoponoinon TNg KUKAOPO-
plac TwV UTIOYEIWV KAl TWV EMPAVEIAKWDY
uddatwv ota duo pnEtepdyn, (iii) ™ dwago-
pOmoinamn TwV HOPPOAOYIKWV CUVBNKWY,
K.a. Ot eunTwoelg and v ekdHAWoN TNe
Slapoplkng dlafpwong otadlakd £xouv
oav anoteAeogua: (i) Tnv umookKagpr Twv
OYnUatiopwv Bepelinwaong, (i) Tn otadlakr
anwAela otnptEng TUNUATWY TNG Kata-
okeung kat (iii) tTnv TuBavr emywpdtwon
TUNHATWY TOU £pyoU AOYW TWV HETAPEPO-
HEVWV ano TN SABPWOT UAIKOV.

ZTNV £pEUVA Y14 TOV EVIOTILOUO Slagopl-
KNG dlaBpwang, ol ETUHEPOUG EpYATieg &i-

valL avaAoyeg Me Tnv mponyoupevn mepi-
TITWOT), EVW TIPOCBeTA Ba MPEMEL va EKTIUN-
Bel enakpBwg N SlaBpwoIUOTNTA Tou KABe
OXNUATIOMoU oTn nieploxn Bepeiiwong. Ze
OTL AOPA TNV AVTILETWIIION TOU TIPORAN)-
HATOC OUVIOTWVTAlL HIa Oelpd HETPWY,
onwg: (i) Epya npootaciag anod v emea-
velakn diaBpworn otnv eupdtepn MeEPLOXN,
(i) avTtidlaBpwTikn npootacia Bepeliwong,
(iii) €pya unofiBacuol TN OoTABUNC TOU
udpopopou opifovta, K.4A.

3.3 KaroAhioBrjosig -
Karantwosig - Avarpomnéc

Ol KUplol apayovTec eKONAWONC KATO-
MoBrioswv eivat: (i) oL LOPPONOYIKESG Cuv-
Brkeg, (i) n yewpetpla Twv METPWHATWY
KAl Twv TIPWToyevwy dopwv toug, (i) ot
TEKTOVIKEC QOUVEXEIEG, (iv) 0 Babuodcg karta-
KepHaTIOpoU Twv MeTpwpdtwy, (v) n mna-
poucia Kal KukAogopla Undyelwv Kat ertl-
pavelakwyv uddatwv, (vi) oL avBpwmniveg na-
peppaocelg, kK.A. Aedopgvou Opwce OTL Ol
HOPPOAOYIKEC ACUVEXEIEC guvdEovTal 1] O-
(peilovTal guxvotara ge priypara r pnéye-
veig fwveg, yivetal avtinmtd 6Tt ta pawvoé-
Heva autd evioxuovtal 3ot (i) n pnye-
v {wvn TpokaAel KATAKEPUATIONO TWV
netpwpdaTtwy, (i) ora ekarépwbev pnéite-
pnayn dnuioupyouvtal dlapopoToIfTELC
gTtnv Kivnon tTwv unoyeiwv uddatwy mou o-
dnyouv gg umofBonenon Twv HETAKIVY]-
TEWV-0MOBNOEWY KAaTA PUNKOC ATUVEXELWDV
Kau (iii) ot dadkaoieg dlaBpwong - anoca-
Bpwaong oto avepxOUeVo TEUAXOC Telvouv
va eEopaiuvouy TNV UPLOTAUEVT] LOP@OAO-
YLK QOUVEXELQ, K.A. Ta gpawvopeva evioxUo-
VTAl 08 TEPIMTWON TEIoUIKNC SIEYEPONC.

H €peuva yla Tov evronmopud ekdnAwong
mbavwy KatolMoBroewv KAtd UNfKoc Twv
pPNYHATwY meplhapBavel: (i) yEWAOYIKNA
Xaptoypagnon oe Aenropepr kKAipaka, (ii)
TEKTOVIKI] avaiuan, (iii) yewTexvikn Xapto-
ypagnon oe avriotoxn kAlpaka, (iv) npoo-
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SLOPIOUO TWV YEWTEXVIKWY TMAPAUETPWY,
(V) HOp@poOTEKTOVIKY avdiuon, (vi) udpo-
YEWAOYIKN £pguva, (vii) LEAETN CEIOUKOTN-
Tag kat (viii) otaTioTiké kKat duvautkd uro-
AOYIOHO TNG euoTdbelac Twv palwv.

H avTigeTomion Twv KatoAlodnTIKWyV
palvouevwy TpENel va AauBdavel unoyn o-
nwaodnmnote TIG WBlaitepec ouvONKES TOU
SlapoppwvovTal Kal avtiotoxouy oTa ou-
viBn €pya avtipeTwmong katoAloBhioewy
(Ewx. 2).

3.5 'EykoiAa - aguvéxeleg

H mpokahoupevn Aoyw tng didppnénc
QOUVEXElQ OTA TMETPWHATA EXEL WC ATIOTE-
AEOua TOV KATakepuaTiopd tne npolndp-
Xouaag douNg, akOpa Kat Tnv mMAjpn aieu-
portoinon Twv oxnuatiopwy. ‘ETol eival du-
vaTto va dnuioupynBoulv éykolha Kat Aoréc
acuvexeleq ekatriag tng undyeiac SABpw-
ONgG ano ta KukAogopouvta Udata Kupiwe
oe avBpakika neTpwpuara.

O1 dadikaoieg evromopou, eldKA oTIC
MEPLOXEG OToU undpxel undvola mapou-
olag eykolhwv, nephauBdvouv: (i) ekoka-
¢n, o BaBog moAamnidoio Tou BdBouc Be-
HeAlwong, (ii) ocuoxétion Bavric Unapéng
eykoidwv - pn&tyevoug totol kat (iii) ekTé-
AEOT EPEUVNTIKWV YEWTPNOEWY, YEWPUOL-
Kwv dlaokonmoswy Kal dlavolEn epeuvnTl-
KWV OToWV. ZTNV neplntwon evromopou e-
ykolAwv, Ba npénel va Angdel undyn copa-
PG TO evdexOpevo va petateBel( n Béon -
KTEAEOTG TOU TEXVIKOU gpyou, eldikoTEPa
eav Bplokovral otn yeitovia evepyou 1 osl-
OMIKOU priyupatog (Lekkas & Kranis 1994).

4. MPOBAHMATA AOIQ
AIAPOPONMOIHZHZ TQN
YAPOIEQAOTIKQN
ZYNOHKQN

H dlapoponoinon Twv udpoyEwWAOYIKWY
ouvbnkwv ogeiletal: (i) otnv napouoia e
pnélyevouqg emgpdvelag, dlwe étav ouvo-
devetal and TekTOVIKA METPWMATA, TA O-
noia eivat duvatd va petaBdaiouv SpaoTikd
™ danepardtnta os dievBuvon eykapola
™G pnélyevoug fwvng, (i) otnv napouoia
OYNHATIONWY SIAPOPETIKNC UDPOYEWAOYI-
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KNG oupneppopds ota dUo pnEitepdyn Kal
(iii) oTnv mapougia oYXNUATIOUWY TIOU Xa-
paktnpifovtatl and SlIAPOPETIKY] TEKTOVIKH
doun, n onoia Pe TN oepd e opilel oe
Hakpoeminedo TNV Kukhogopia Twv uno-
veiwv uddaTtwv.

H dtapoporoinon Twv udpoyewAoyIKwY
ouvenkwv propel va yivel avtiAnmm péow:
() Tng mapouoiag mMnywv Katd PAKoOg Tng
TEKTOVIKIG enaeng, (i} tng évrovne udpo-
popiag katd prkog TG pnEtyevous Zwvng,
n onoia unopel va ogeiletal otnv diagope-
TIKN TEPATOTNTA TWV OXNUATIOHWYV TWV
SU0 pnEitepayxwy Kal oTny MepatdTnTa Tou
TekTOVIKOU Aatunonayoug, (iii) Tou diagpo-
PeTIKOU BaBoug Tng eAelBepng erupdveiac
TOou udpopopea, (iv) TNG SLAPOPETIKNC
YEWUETplAg Twv unod nieon udpopdpwv o-
pllovTwy, K.A.

Ta aveotépw eival duvatdv va odnyn-
gouv Oe npofAnuara, énwc: (i) Suoxépeleg
Kata 1n Bepeiiwon, Adyw mapouociac mn-
YWV KAtd prkog Tou peTtwrou, Saltepa
oTav AuTEG £x0ouv peydain napoxn, (i) eu-
(pAvion enoxlakng udpopopiag katd prnkKoc
™G pnElyevoug aouvexelaq, (iii) ekAeKTIKA
unéyela SLaBpwon TwV OXNUATIONWY Beue-
Alwong 1 Kal Twv Kataokeuwy, (iv) enigpa-
VEIAKEG dlatapaxeg otn popgoroyia and
™n dlakUpavon Twv eAeuBEpwy oplldvTwy,
18iwg otav autol phoEevolvtal oe MeETPW-
HaATA PE ONUAVTIKG MOC0OTO APYIAKWY O-
PUKTWV Kat (v) anoguprnigon tou udpogo-
PEA OTO Eva TEUAXOG, ME ATMOTEAEOUA TN
OUMMUKVWOT Kal LeTaBoAr TNe YewHeTpiac
TOU.

[a Tov evromIopo TETolou eidoug mnpo-
BANuatwy ekteAouvtal oL akoAoubeg epya-
oleqg: (i) Epeuva yia Tov evroropd mbavng
pn&tyevoug Zwvne, (i) HEAETN TwWV TEKTOVI-
Kwv meTpwpdrwy, (iit) xaproypdpnon tTwv
YEWAOYIKWV OYNUATIOUWY KAl TEKTOVIKWY
Sdopwv NG eupltepng neploxng, (iv) udpo-
YEWAOYIKI] XapToypdagnaor, kartaypagr on-
Helwv Udartog kal kaBoplopde Twv umod-
YEIWV udpo@opwv opllévTtwy Kal (v) He
Bdon ta avwTtépw, npdraon povtéAoU Ku-
kKhogopiac uttdyelwy uddatwy.

H avTIpeTWMIoN TWY TPOPRANMUATWY Yive-
Tal he: (i) Bepeiiwon oe gva HoOvo yeEwAoyL-

NMOQAHZH (X&vﬁpmrﬁ - Aravikrj)
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K& OXNHATIONO 1] OXNUATIOMOUC HE OXETIKA
OHOLOYEVY] USPOYEWAOYLKI] CUUMEPIPOPA,
(i) aroguyn BepeAiwong kard urkog Tou
priyparog, 15iwg 6Tav To TEKTOVIKS AaTuro-
nayeg diadpapariZel onuavtikd poilo otn
dlagoportoinon Te KukAogopiag Tou urno-
yelou vepou, (iii) amoguyn Beueiimone N
BepeAiwon pe eldikolc Opouc Og OXNUaTi-
gpOoUg oL omoiol anokTouv 1Blaitepa yapa-
KTNPLOTIKA HE TNV enoxlakn mapouoia ve-
pou, (iv) amoguyr BeupeAiwong kovtd 1
Mavw anod KApOoTIKEG TINYES N €yKolAa, (V)
oteyavoroinon tng BepeAiwonc ndvw and
uymnio udpopopo opilovra, K.A. Emonual-
veTal BERala 6tL mépav Tou yevikoU TIAdl-
olou, mBavdv va anaiteital nepaitépw E-
peuva nou Ba urntodeiel Tn ANYn Kal epap-
HoYT) eldIKWY KaTd neplmrwon PETPWY.

5. MPOBAHMATA
2XETIZOMENA ME ZEIZMIKH
APAZTHPIOTHTA

Ta npofArjuara autou Tou e(douc eival
Kal Ta mneploodtepo yvwotd, dedopévne

NG AUEONg CUOXETIONG Pryuatoc - osl-
OHOU Kal EXOouv OX£0M Ue Ta akdAouBa.

5.1 Metarémon pnéiTepaywv

H epgpavion autol Ka®' autol Tou O&l-
OHIKOU priyuatog To omnoio npokaAe! yetd-
Beon Twv ekatépwbev pniiTepaxwy otny
eripavela dev eival 1dlaitepa ouxvo pavo-
HEVO. AVTIMPOCWTEUTIKES neputtwoelg (E
K. 3) oT0 npdogarto napehbdv Tav ol oel-
ool Tou Kobe (lanwvia) To 1995 (Lekkas et
al., 1996a,b), Tou Izmit kaiL Duzce (Toupkia)
To 1999 (Lekkas, 2000a), kaBwe kal otnv
Taiwan to 1999 (Lekkas 2000b).

Ta npoBArHaTa arlia kat ot kivduvol oe
MEPIMTWON HeTaTormone pnérepaxwy otn
Bdaon tng BepeAiwong naillouv kabBoploTikd
POAO OTNV eKSNAWOT ACTOXIWY OTA TEXVIKA
gpya (Lazarte et al. 1994, Murbach et al.
1999, Lekkas 2001). lNa to Adyo autd kabi-
oTatal EMITAKTIKOG O EVTOTUOUAG Kal Xapa-
KTNPLWOWOS pnyHdTwy mou sival duvartd va
gvepyonoinouv. H diadikaoia evroriopou
- Xapaktnpwpou eival 1Blaltepa xpovoRo-
pa Kal EUnepPLEXEL TAvTa MooooTo aBepald-
TNTag. EvdelkTik@ avapepovTal ol aKkGAou-
Beg mpoTtewvouevee epyacieg, énwe: (i)
MPOCdIOPIOKMOC TOU VEOTEKTOVIKOU KaBe-
OTWTOG TNG meploxng, (i) yewAoyikn xap-
Toypdagnaon oe Aemrtopepn kKAipaka, (iii)
VEOTEKTOVIKI] Xaptoypaenon, (iv) n tekto-
VIKr) avdaiuaon, (v) evépyavec napatnph-
O€IG Yla TN METPNON TOU evraTtikou mediou,
(vi) HEAETN OEIOUIKOTNTAG, LOTOPIKAG Kal &-
vépyavng, (vii) pop@oTtekTOVIKr) avaluon,
(viii) maAalooeloUOAOYIKN) HEAETT, K.A.

Adyw NG HeydAng erukwvduvdtnrag, 1
evdelkvuouevn Auon otnv nepimrwon Twv
TEXVIKWV EpYwV elval n petdBeor) Toug &-
KTOG Tng CWvng Tou oelgpikoU priyuaroc.
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2E MEPITTTWON EPpYWV Xwpic duvatdtnta pe-
Tabeong, Ba npenet va AngBolv unoyn ta
AMOTEAEOUATA TWV ETIHEPOUC EPEUVIMV KAl
HaAloTa oL o ducpeveig mpoBASPelc Toug,
WOTE VA EQAPMOOTOUV oL HEVIoTOL duvaTol
OUVTEAEOTEC aopalelac.

5.2 Evioyuon Evrdaocswv

2e moAhoug osiopolg mapatnprenke
OTL KATA PNKOC TWV TELTHIKWY PNYMATWY Ol
TIMEG TwV evTAoewv Aaupavay TIi¢ MEYIoTER
TIEG KAl YeVIKA mapouoialav YPauuKn 1
ETUMNKN Katavoun, n onoia tautildtav pe
TO [XvOG Tou OelgpikoU priyparoc. Térola
pawvépeva naparnperénkav téoo otov EA-
ANVIKO, 600 Kal oto dieBvr xwpo, 15iwg
OTIC MEPIMTWOELG OTIOU TA TELOUIKA priyua-
Ta ETEUVAV QAOTIKEG TIOAEOBOMIKES MOVE-
0eG. EvOelKTIKA avagepovrtal oL gelopol
Tou Arylou (1995), tou Kobe (1995), Tou
lzmit kKat Tou Duzce (1999) (Lekkas et al.
19964, b, Lekkas 2000a).

Kat og autrny v nepilmtwon sivar ana-
PAITNTOG © EVIOMIONOG TOU PriyHatog 1
TWV PNYMATWY Tou unopouv efte va evep-
yornowmnBouv 1 va dpaoctnplonomnBolv na-
OnTika kata tn didpkela evoc ogelgpoU Kal
evdelkvuvTal Ol EMUEPOUS EPEUVES TIOU Q-
vagepBnkav otnv nponyouuevn MepinTw-
om, evw avtioTolXeg eveépyeleg Ba mpénel
va Yivouv yia Tnv aro@uyr Tou npofAnua-
TOL.

5.3 ®aIivopeva KUPATIKAG

OUPBOANg -
KaTeuBuvTikéTnTAg

2€ OPIOHEVEG TIEPIMTWOELS TEITUWY TIA-
patnprbnke OTL KATA PAKOSC TOU OEIOUIKOU
pPNYHaTog ugioTaral Kal avigoKatavour
TWV EVTAOEWYV, OL OTIOIEG HEWWVOVTAL TIPOC
N pia kateuBuvon Kal auEavovtat onpavrl-
K& mpog v AMAN. To Qpawvopevo €yive Te-
PLOOOTEPO KatavonTod dTav ouveldnTorourd-
Bnke OTL N CEIOUIKN MNyr «peTavacTtelsts
Kata pnkog Tou erunédou Bpalone, divo-
vTag YeEvedn oTto @aitvopevo Dop-
pler/Fiseau (Lekkas & Kranis, 1997).

To MALOV QVTINPOOWNMEUTIKG Tapddety-
Ha nTtav o gelopog Tou Kobe (1995) drnou
KATA WNKOG TOU CELTUKOU PriyHaTtos ot &-
vtacelg avkavav SpapaTikd mpoc 1o éva
akpo (BA), evw fitav moAl UIKPOTEPES OTO
alho (NA).

To yeyovog autd amodoBnke oto OTL 0
OEIOUOG amnoteAeito and Tpia umo-yeyovo-
Ta Mou EAafav Xwpa os XPoviko dlaoTnua
T1sec, ye TAUTOXPOVN HETAVAOTEUOT NG
OELOMIKNG TiNyNe and ta NA ota BA katd
13 km. To @awdpevo npokaieos Saudp-
PWON TOU OUXVOTIKOU TIEPLEXOUEVOU LE Q-
noTéAeoua peydieg PBAAGBec mpoc ta BA
HEoa oTo Kobe kal pikpég BAABeg mpoc Ta
NA ot vrioo Awaji (Lekkas & Kranis, 1997).

Ew. 3 Tavroypovn gugdvion avdompogou
gelguiKol priyuarog Kai pevoTonoricewy
kard ro ceioud rov Kobe (B64n)

5.4 PeuoTomolfjocic Kai
CEIONIKA pRypara

e MpoocPaToug Heydaloug oelgpoug
(Kobe, Alyl0) mapartneriénke n tautdypovn
EKONAWON CELOUIKWY PNYMATWY Kal peu-
oTonmomoswy, Ta Qawvopeva PeucToTIoNn]-
gewv AdpBdavouv xwpa Katd PRKog Twv
COEICUIKWY PNYHATWY Kal Ta PEUCTOTION08-
VTA UAIKA EKTIVAOTOVTAL SIQUETOU TWV Q-
ouvexelwv otnv ermugpavela (Lekkas 1996b,
Lin 1997). H ocuvinap&én autwv Twv dUo
gToweiwv dnuioupyel, oTwg sival emopevo,
eEALPETIKA QPVNTIKEG ETUMTWOEIC OTA U-
nepkeleva Texvikd €pya (Ew. 3). H épeuva
yla ToV TIPOOBIOPIONO EUPAVIONS TETOLWV
(PaIVOHEVWY BPIOKETAL OE MEIPAUATIKO OTA-
dlo.

6. ZYMIMNEPAZMATA

Onwg £ywve oagég, o napdyovrag pryy-
Ha dwadpapartidel onuavtiké poko otny
MPOKANON TPORBANUATWY OTIG KATAOKEUES
KQL OTa TEXVIKA Epya. NMponyoupnévwe £yive
Mpoomadela KATnyopLlomnoinong Twv mpo-
BANUATWY mMou epgavilovtal Katd PnKoc 1
eKaQTEpwBev TwV PryHATwy PE OTOXO Age-
vog Hev va avayvwpilovral, va svrornilo-
vTal Kat va gpeuvwvtal dieEodikd, ageté-
pou &e va AauBavovral guoTnuaTtika pEtpa
yla tnv avTIiHETWITION TOoug, £101 WOTE O
KIvBUVOG Y1a TIG KATAOKEUES va eAaxloTo-
rnoleirat.

Erionpaivetal 6Tt ol yevikég kateuBuv-
OEIG EPEUVAC MPOOdIOPIOOU TOU KIvOUVOU
KAl aVTIHETWIIONG Arnd TEXVIKNC TASUPAC
Twv TMPOoPANUATWY O MEPIMTWOEIC KATA-
OKEUNG ONUavTikwy £pywv, Ba npénel va

efeldlketovTal Katd mnepinTwaon oTig TOmL-
KEG ouvBnkeg. Eival autovonTo OTL o€ nepi-
TMTWOT KATAOKEUNG KATIOOU ONUavTIKoU
TEXVIKOU £pyou Tipénel va ektelouvral e-
EEIDIKEUEVEG VEOTEKTOVIKEC KAl TELOUO-
TEKTOVIKEG £PEUVEG, TA TMopiouaTa TwWV O-
molwv TPEMEL va EVOWUATWOVOVTAL T HE-
AETN TNG KATQOKEUNG, £TOL WoTe va dla-
opaAiileTal To 6A0 £pyo.

7. EYXAPIZTIEZ

H £€peuva xpnuatodotibnke and to Y-
MEXQAE/AOKK kal t™n I'TET (Mpoéypapua
2Y¥YN -1996) touc omoiouc kal suxaploTou-
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