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LYMBOAH MONTEPNQN MEGOAQN I'EQEEIZMIKHE ATAZKOITHZHE
LTH AIEPEYNHIH THX YIIOI'EIAZ AOMHE.
MIA EGAPMOI'H *THN NEPIOXH THE KAAOTPEZAEL®

T.A. IIAHAAOHOYAOEI, 1. AAEEOHOYAOEZ, IL. KAMHOYPHZS, L. TOAHL' & E. KABOYNIAHE'

IYNOWH

Zmv epyaoia avni tupovordleton epappoy g pebddov oewopiric Topoyoagias e ™ diepetvnon me
undyerag doprig, pe Eppaan oty avigvevon vndyewwv atodv ae fadn petaEd 30 waw 80 pérpwv. H yonowonoi-
non 1jrwwy nnydv oswourg evépyeiag xaBdg xat 1 xerom ostowxdy xapukiny, ETETREYAV ™V XaTayeuey
OELOMKRWY KUpdToV ue deondtovoo ovyvitra ™mg TdEns twv 200°E250 Hz. Metd mv eneEepyaoio twv oetop-
ROV HOTOYQOQUY How TNV 0paipeoT Tov OEWOHoY Boplifov pe vatdrinla @iktoa, epapndodnre 1 TeXVIR] TE
Un YooRuulg aviloTeoprs e Tn ¥oMom Tov mponyuévou akyopiBuov twv J. Zhang and N. Toksoz (1998). H
Teyvixt oty epagudalnxe ot tola Letyn yewtpdoewy mov elxav avopuyfel amy reploxy me Kaloypélag.
Zopgpova pe ta anoteléopata g mtapovaag £peuvag dev aviyvelbrpav «imomteg» Liveg 1f Sopéc mov va
unodnidvovy mv dnagkn peydhwv vadyewwy otody. Mu pxor diapogoroinon om oewop T (g
tdEng twv 300 m/s) mhnoiov Twv yewrgrioewv Bl-1 (wvpiwg) o B1-3, opeileton eite o8 paoui alhayr tov
vA0U 1) 01T dLpopETIRT QUOLKY ROTACTLOT) CVTOY.

SUMMARY

In this paper the application of the seismic tomography method for subsurface investigation, especially in
the case of adit detection at depths between 30 and 80 meters is presented. The use of non destructive seismic
sources as the mechanical hammer as well as seismic detonators were allowed seismic waves of dominant fre-
quency between 200°E250 Hz to be recorded. After the processing of seismic records and the subtraction of
seismic noise by applying appropriate filters, the technique of non linear inversion was elaborated by using the
advanced algorithm of J. Zhang and N. Toksoz (1998). This technique was applied in three borehole pairs that
were drilled in the Kalogreza area. According to the obtained results there were no large subsurface adits de-
tected. A small differentiation in seismic velocity (of the order of 300 m/s) near boreholes B1-1 (mainly) and Bl-
3, is due either to phasies change or to different physical condition of the material.

AEZEIZ KAEIAIA: Zewopun topoyeagic, MéBodog un yoapuxts aviiotpogric, Aviyxvevom vadyeiwy otody,
YEWTEXVIXT €QEUVE.
KEY WORDS: Seismic tomography method, Method of non linear inversion, Subsurface adit detection,
geotechnical investigation.

1. EIZATQI'H

H avéyxn xonoyonoimons mio eEeMyuEVeV 1ol TEQLOOGTEQ0 AmOTEAEOUATIXWY HEBGdwY diepetvmong Tng
unedaguris doprc elvar Whiaitepa ERTAMTIXG OTIG TEQUTTWOELS RUTACHREVTS PEYAADY TEXVIRGOV EQywy. “Eyouv
¥onowonomBei xotd to naQehddy pe emtuyia yewguoweés néBodor empaveing, drwg 1 oelopwn pébodog
Suabhaamg, n pébodog oeioprnc avdrhaome xabdg e n yeonhextowy pébodog, yia ™ Siepetvnon me onxis
doprjc xon Waltepa yia yewtexvirnég epappoyés. To #UpL0 }apaxtoloxd Twv nagatdve pebedoloyidy elval
Gt oupBEhouy ®uEing OTH OTOWUATOYQAMIXY ®aL TexToViXT dieQevynom g vrtd épevva megoyrs. H anotehe-
opommdre TV peBGdwy avtdy eEaprdroy and mohhovg Tapdyovies, Grug .y TU JUQUATHOOTAA TG TS

* CONTRIBUTION OF MODERN SEISMIC METHODS FOR SUBSURFACE INVESTIGATIONS. AN APPLICATION AT
KALOGREZA AREA (ATHENS)
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(7. ouxvoTxG meQiexOUEVO), TN SLdTaEN ®aw Tov aBud TV OELOREGY INYOV, T YW RoTavopr Ty de-
®IGV (Yewpdvav), m Sudtatn mg yeumhextourig peBodov, ahhd »m 10 fabud diagpoponoinong and yewguot-
®1{g OXOMGS TOV VIS ELEYYO. OTQWUET®YV.

Zmv evputeon mepoy] ™ Kahoypétag npaypatonootviay eZUETAIAEVON ALyVITLXGV %OLTUCUATWY, 1] O-
moio emextdbnue aveEéheyrta ratd To taehB6v. Tia v cwropuyn tpoPhnudrov ®atd m Bepehivon peydhov
TEYVIHOU €QYOU OTNY EQLOY], EQPORSOTN#aY oL TeyvixEe cross-hole wul OelopL#rg TOpOYQUinS Yo T SlEQEU-
vnon ms vadyetag dopie petasl tov fabdv 30°E80 uétpwv xal 1dtaitepa Yo TNV aviyVEVOon %Ol EVIOTONG
VOYELWY OTOWV IOV eVOEYOpEves va dLégovial ard my meployi] Bepeilwong.

2. ZEIEZMIKH TOMOTI'PA®PIA METAZY AYO F'EQTPHEEQN

Q¢ oelopu] Topoypupla opletal ®dbe teyvinr ratooxewis unedapiurs «ElRGVUZ» OTO ECWTEQLRS EVES
FWEOU TTOU OQILETAL QTS T YEWUETOIN TWV CELOURWY Iy dy ®ut Twy dextdy (Yewgudvov). H nébodog faoite-
TOL OTOV UTOAOYLONG YOUULUHWY OAOHANQWUGTOY THE CELORLXNIG TuydTag, V, 1] ToU avioTodgou TS, P, “oiL ToU
OELOULXOoY ThdToue.

H Paowi mapdpetpog 1 oxoia diaxpivel xuglng Tig SLdQopEes TOPOYOUPLKES TEYVIRES WO TOV TOOTO0 JIE
Tov onolo dlatdoooviat oL BECELS TV CELTULKEY Tydv ®at dextwv ngoxelpévoy va SieEayBolv ol umapaity-
TEC HETONOELS. 2TV TEQIMTWOT TS CELOULXYS TOUOYQOIUS UETREY YEWTENOEWY OL OELOULAES TINYES Hal oL BE-
%TEG TomoBeTovvian 0 Srapopetines yewtonoels. To mheovéxmua g 1EXVIg autig eivatl OTL 1) OsLouT
evépyela dev SLEQYETOL CVOYRAOTIXA Gt TOVS EMPAVELAXOVE, 1S ENl T0 TAEIOTOV «XahaQOUc» CYNUATIONOVS,
UE GROTELECUE V& UV TAQUTNE(TE AT@OAELN TWV VPIoUYVEOV XUPATIADY OUVIOTWOWY %0l %OTA OUYERELR VA
ETUTUYYAVETAL CUENON TNE SLaROITIRNG 1XaVETNTAS.

3. TO YIIEAA®OL THE NEPIOXHXI

v nepoyt] ehEyxov exteléomue yewtexv foguvva ne 14 derynatoinmurés vewtoioets. EWdixdteon
oy W Thevpd, extéc Twy duo derynaroinmuinav yewrojoewy Bl-1 »aw B1-3 mov avopiyOnxav ota dxpa,
avopiyBnuray emthéoy 4 un derynaroknmuizég yewrproeig, ow B1-A zou B1-B yia mv osiopen] touoypagio »at
ot BI-I" zat B1-A yvia myv 8oxii cross-hole. OL B€oeig tov yewtofoewv rogovatdlovron oy Ewdva 1, eved
oty Ewzdva 2 divetat n edaguri} roun tov emuwédov mov opiletan amd tig B1l-1 »oaw Bl-3, dnwg mpoduvye aiao
™V ¢EoAGYNaN TWY ATOTERECUATOV TG YewTeviXig Epeuvas. To vTédagos g TEQLOYNS amoTere(tal aad
TELVITES EMLYWOELS OTC TOWTA 6 W., (T6 oTY| auddn zord T010Ug AQYLAO UE Zahd YEWUNYLUVIAG YOO TnOL-
otund pEyoL Ta 46 p. wan @Td apyhodn appoxdiize oe nPoaykdn wopgri (yneidomayés) uéxot to Pibog o
Sepeuwifnxe (eplmov 70 w.). O vrdystog vdpogdpog oplfoviag oy BEon mz towis B1-1"EB1-3 agoodiogi-
omxe ot 6 W Teptov and TV ETQAVELTL.

4. TEXNIKH AHYHE TON METPHEEQN

TNa my mhijon xdivym ™g xepLoYs EVALaQEpovTog HETUED TV YewTooEwy ataitidnze n romoBeTnon g
dudtatng v gELgIAEY derTdY aoylrd ot Badn and 39°E80 ., oty modt €7 Twv YEwTooewv Tou Cedyous
xot 1 dadoyr TomoBEmaon ™ oeiopns g aré 40°E80 w., pe Prina Mjyng petorjoewy 2 ., ot 8evtepn
vedtonon (Bh. Emdves 4.v.8). H vemuetola Mijyng tov petdoemnv itavoroLel my avdyxn £v4g opoyevoUg TAEy-
HOTOC CELCHIADY TATIVIDV, 1] TURVOTNTO TOY 0Toimy avd oeiouxd %ekhi, eEaopuiiler v aviyyevon tou otdov
g €pevvag. Te Sevrepo otddio xahigdnxe 1) neploy and 30°E40 . ue ovdyo tn diepetivnon tng Sourig petatl
30 xat 40 pérgwv. "Etar, ouvohid SLegeuviiOnxe o ywoog petofl twv anydy ot dextdv amd Bdbn 30 gwc 80
pétpwv. Ou petgriosts eMipBnouy pe ) xofon unravizig oewopris Iy, autépang, pe duvatdmio spapuo-
y1i¢ g réoa o yedtenon. H unyavizi mypy mapdyer emur=n, eyrdooia 1 Yevdo-Rayleigh »iuara ta onola
duadldovial axtvord. H napayduevr evépyela #at’ avtd Tov 1dx0 eival tepitov SES J/xpoton %ot oL #ou-
OELG PoQoty var exavoingBolv zdbe 2°'E3 devtepdhenta, exttuyydvovics véoBeom twv CELOWRGY RURATWY
#OL ROTA OUVETELD EVRQWVELS apitels Twv pdoswv. To gdgoc Twv ouyvotitwy mou napdyoviar livat petasy
200'E1500 Hz. Xonotpomouinray eniong zal cetopnd zapiha pe zpdvo mugoddtong pxgdtegou tov 1 ms,
Yy oV £AEYX0 %o TV aroguyr] ubavev opoAipndTmy Tou UNELGEQYOVIAL AOY® “axol TROCdL00LIopHoY ToU X00-
vou undev pe ) xevion e unyovenis oetopeyig myrig. M w jyy vat Ty ev cuveyelo vatayQogt Twv GeL-
OULHWY Zuudtov yonawonouidnxe chvaida yewpodvmy anotehoduevy and 8 toaSovind YED@vd, IE guyvaT-
O ROTCUYQOQTS Tou ®upaivetal petast 60" E6000 Hz.
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Ewodva 1. Toroypapixd didyeauna megioyijs €pevvag.
" Figure 1. Survey area.
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Ewxdva 2. Edaguxii tourf BI-I'EBI-3.
Figure 2. Section B1-1’'EBI-3.

5. ME@OAOZ ANAAYZHZ KAI EIIEZEEPTALIAL TQN METPHIZEQN

Zto ngdiro otddio g eneEegyaoiog petpriBrxay ol yodvol dpiEng Twv o’ gvbeiag dwaprirwv rupdtwv (P-
waves), e axpifela peyaittegn Tov 1 ms, yio ®GOe OEIOUAS (voS, ooy EVIOXUONHAV TO OELOULAG TAGTN HE
e vixég AGC (Automatic Gain Control) ®al apatg€Bnxay, Pe T %01ion Yn@Larav QIATEWY, OL OUVLOTWOES TOU
Tyaiov Bopifou (Random Noise) rtov vreloniBav Aéyw tov nagaxeipevov autorvtododpov. Emv Ewdva 3
Qaiverat 1) Qaopatizy avaAuon pag TUmxiS CELOIIKTG XUTayRa@S XAl 1) TAQOUOTa XaunASouvey Kupdioy
nou ogethovial otov Tuyaio BGoupo %ol mpoxaheiral xvoiws and v wivnom Twv oympdiwy.

; R < mm| e af
P O Tt 1% 0 Vi Qe P 4, Ty TR

Euxvg 3, Paguaruaj avdlvorn pag xarayeagtic 24 xavaliov (agioreod)ra evos yagaxmgioTixoy pdouaros (dekid).
Figure 3. Spectrum analysis of one record of 24 channels (left) and a typical spectrum (right).
- 1319 -



Ia 1oV TRoadLopLoNE TG ROTAVOWTS TNS OELopws TaimTag pe 10 BaBog, oto Yo petast Twv yewi-
TEWV, YONOLLOTOLBNXE 1) TEXVIRY TNS U1 YRUURIXYS avTlotRogric pe T xe1ion Touv moonyuévou aryopiBpou twv
. Zhang and N. Toksoz (1998). H Aeitovpy(t tov akyooiBpov ymoileton ot dto otddia:

. ZTov TPOoBoQIORS TOV %pGvoU Htadpouns TV CELOURMY aXTIVOV a6 T GELOULAT] Iy} HEYOL TO OELOMIHG
déxt (ray-tracing). T 10 0ro7d autd yonowonowe(tal €vag akydoBuog g owoyevetas twyv SPR (Short-
est Path Ray-tracing), o ontolog vroroy(Tel ™y 1oytd TV CELOZ®Y artivov petadl diadoyrnwy #oufuv
(nodes). BaoiCetaw oto vépo tov Snell xat Bewmpeitol and 1ovs axptBEoTepous At TAUTSKOOVX TaXUTEQOVS
ahyopiBuous.

1. T olyxQLon Twv VTohoyLofEvTaVY and 1o medto oTddio yodvey Sadponis UE Toug TOAYRATIZOYE Ko TV
ehoyiotoroinon Twv uetoEt Tous dragopdv. H ehayiotoronom twv v ASyw dLapopwy TRaYROTOTOLETaL

KE TN ¥O1oN g axdlovbng avadutinng oyeong:

F (m) = (1-w) |C, (d- G(m))}* + wxD_(d - G(m))»’+ t xR mx’

dmou:

d ot mpaypomxoi xoévor A@LEng

G(m)ot uoloytofévieg ypovor agiEng
10 POVIELO
OUVIELECTIIC OV ¥ONOLUOTOLE(TAL YLa TOV LITOAOYLOPG TG HEOTG CELOMIXTS TayltTag
1 anéoTaon HETASU TNYNE ®oL dERT
drapopixds Teheonis
OUVIELEOTIG %AVOVIXOTOMOTS
nagdyovrag opahonolinang
ouvieheonic HETOEY pEOMS ®at QouVEPEVNS Tay U TS

E-“mgog—038

To Baotxd mheoveérTtnpa ToU aveTEQw chyopifuor eivat 6TL ) OVTLOTEOQY ETLTUYYAVETOL (YL HOVO PHEOW NI
Thepatonoinang Ty dla@oodv HETAED TWV TOAYNATIXEY “ul Vokoytobévimy xodvmy dgiEng, alid vol uéow
Mg TAVTGYEOVNGS EAIXLOTOOMANGS TWY SLApOQ®Y HETUEY:

1. TWV «pECWV TWV avIoTSpmV Twv TayvTitwv» (average slowness) zat,
3. TV «@aUVSHEVWY TV QVTLOTQOQWV TWV TauTitwys (apparent slowness).

Tavtéyoova pe ) yxo1jon tov alyopiBuov «xavovizomoinong» (regularization) twv Tikhonov and Arsenin
/1977) mEayUOTOROLETAL 1) HETATOONT| EVGG YY) «ETAQ®WS TEoadiopiapévou» mpofliuatog, drwg ouviibwg i-
'L TO REOPANILA TG AVILATQOI]S OT OELORLAY] TOROYQUPIK, OF «EMUP#WIS TPOTOLOPIOUEVO», HE QITOTELECHA T
yuvardra Helnoms Ty SLaoTAoEWY TOY REALOT TOU »avvaBou oTE Vo EMTUY Y GVETAL VYMASTEDT EVHOIVELT,

H amoreheopanry eQuopoy s TopoyQagpxic £0evvog eE0QTATOL ET(ONG CTG TN OYETLRY] YEWUETOLX
FEom twv mydv zat dextdv, tov eanpedlovy xou tov telxd Pfabd evxpivelag mov emruyydvetan. H evrpivela
mg neBddou avEdvetal pe v aiEnam Tov «avoiypatog» mg yoviag Ty OsLopixay axtivov (aperture) petasy
WV TINYWV %OL TV SEXTUV. '

Zmv nogoloa epyadia coapudotnxe dvorypa ywviag 180°. H ywewnr evxolvelo mov emtevyinxe eival
YEVIRA LROVOTTOLNTLRY RO 1) LXavOTNTA QGROLONG ULOS LO6KQOVIS XAUTUANG OF ta akhayri g Taitntag mte-
Jopiletat og wa otevi} eguoyt] ot ratevBuvon kabeta 7o 10 HETWLRG ®ipa. AvtiBera, 1) neoLoxy dtevpu-
veTaL o€ ®ateiBuvon mapdihnha meog 1o petwmnd wipa (Oristaglio et.al., 1987). O McMechan (1983) deiyvel
zmiong 7w amoxAlOELg TOV epaTEOvVIAL OF TopoYRdupata meplopifovran ot uinpdteen meQLoyt, xabwg To
ivorypa g yoviag ToV CELOURWOV XUPETWV CuEGVEL.

6. ENA IAPAAEII'MA E®PAPMOTHE ZEIZMIKHE TOMOI'PAGIAL LTHN ITEPIOXH THE KAAOI'PEZAL

Zug Ewdves 4.a,8,7,0 magovoldlovial ot zatavoués Tov gelouzrdy xupdiwy V,, 6nug rgogxunpay and m
oewopuA Topoypagia (Emdveg 4.a,8) #aw n wurvétya tov oelopxdy axtiviv yia #dbe Letyos (Ewdveg 4.,0).
H muxvétnta tov oetopdy oxtivov €xel vaohoyiobel yua xell Sitaotdoswy 171 p’. H munvémra yevixd eivar
HOUVOTOUTLRY HoL ROVO OF ORQUIES TEQLOYEG HEUDVETAL E OUVERELD TC UTOTEAEONATE £xel va slval apglofn-
njowa. H andxhion nov mapatnoeitan and ta axotehéopara 1wy cross-hole petorfioeswv petaty tov fabuwv
18'ES2 zaL 72°E74 pEtpwy, 6o eviomiotnxay wmhiés oxeund tipég (aepinov 3000 m/s), ev avubéoer ue tig
(epnhotepeg Tipég oeLapic Taximrag Tou tpoodilopiotnzay yia tig (dieg Luives pe ™ péfodo g oelopLxriig
ropoyougiag, Tlavev va ogelheTal OTHY JrET] TURVGTHTA TWY GELOWAWY axtivey otg Ldveg autés (<10 axrl-
vov/erl). H pupn munvéopa tov oelouxdv axtivay 08 ouvduaopd [e 1o pizd dvorypa tig yoviag (aper-
ure) PETOED TV CELOWHWY TYEV %OL TV SEXATUV, £EL WG CUVERELX TN NElON TG EVHEIVELOS 7ot StoxpLtiiig
xavémrog e nefodov. Aappdvovtog Tovs TaQuadve Tapdyovreg vidyn #ai dedouévng e deondlovoag
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ouyvémrag rovaygagic omy nepioy 200°'E250 Hz, exupdron o 3w evxpivera g 1dEng twv 24 pé-
TowV. ZUu@ova [LE Ta YeouXInoonxd autd dev evioriatnxay Lhveg 1) dopéc mov va anodidovror oty nagov-
oia vidyelwy oTody.
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Ewxova 4.a Karavouf oetouixijc rayvmrag yia ro Euxdva 4.y Karavourf oeiauixdy axrivoy yia 1o
Sevyog yewterjoswy Bl-1/B1-A. Leviyos yewtprjoewy Bl-1/BI-A.
Figure 4. Tomogram between B1-1/B1-A boreholes.  Figure 4.c Seismic rays between B1-1/B1-A boreholes.
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Eixova 4.5 Karavourj octopxifs raxvmnrag yia ro Eixdva 4.0 Karavourj ociouixey axrivwy y1a 1o
Levyos yewrorjocwv B1-I''B1-3. Seviyos yewtorjoswy Bl-T'IBI-3.
Figure 4.b Tomogram between B1-I'|B1-3 boreholes. Figure 4.d Seismic rays between BI1-I'|B1-3 boreholes.

6.1 APIOMHTIKH IIPOXOMOIQZH YHOI'EIAX XTOAX

Katd m diadwaocio g eneEepyaaiag xaw spunveiog Bewpriinke aapaitnro va deiyBel, pe m nébodo mg
apBunuiis rpocopoiwong (numeric modelling), n exdoxeia g xwotkis devynatormpiag (Sdotua netakl
TOV OELORIXDY TNYOV ®ow didomnua petall Twv Tetoutrdy SEXTWV) ®ou ot enéxtaon 1 dvvatdimta g nebo-
dov mov epapudobnue, va aviveldoel xat va evionioet mBavég viidyeiec otoég. "Etal, petd 1ov utoAoyops mg
HATAVOWS TS OELopLig Tayvmnrag ue 1o Bdbog, pe tn péBodo g oelopixris TopoyYRaEitS, HUTUOREVETHE
vEo povrého tayutitwy pe v mpoathiun oduartog wuxhinig dwatopris ue duduetgo 3 m ot fdbog 65°E70 m. To
cupe qutd BewErdnre avILIEooWREVTIRG TS napovoiag otods pe devbuvon avartuEng ®dBem oto exinedo
£pevvac. TlpayparorouiOnzay emhioelg yio Tayumnta diddoans CELopHeY RuudTwy EVIOS TOv owpatog 340
%o 1000 m/s yue v REQITTWOT TOU ®REVOU ®al TOU pn ®evoy, aviiotowa. v Ewmdva 5 nupovaidloviol ta
anoteAéguaTa yie TV TEQNT®Wa TOU pry ®EVOY.

Katémy, mpoodiopiomue £x vEOU 1) ®oravopt] ToV CELOHGY axtivov YONOLUOTOLOVIAS T0 VEO HOVTELD
TaxuTiToy, Yia 6AEC TIC URAEXoVoES BETELS OELopADY Y@y Row dextdv. Atoxpiveton xou ota do daypdppa-
TQ XOTAVORTIC TV OELOUXGY axtivov 1 mbavr B€om napovoiag ™me «otodg», W 1 TeELOYY and v onoia dev
dtépyovan oelopéc axtives. Metpdviag Tig dLaotaoeig Tov Bewpniiud viohoyoBEévtog «xevoy ydpov» (BA.
Ewdva 5.B), magamenfnxe 6w
1. Oudiaordoeig mapépervay ot idieg HETAEY TOVE TUOE TU DLUPOQETIRE HOVIEND TCYUTITWY IOV XOMOWOTOL]-

Ixay
2. H opiEévriee Sidotaan tov odpatog avtoy €xel avEnfel katd 6 m ge oxfom Ue QUT TOV 0QYIXoU CMOUATOS
3. H xataxdguen Sdidotaon aviiBeta gival 1 (bl pe cvni tou agyuxot odpatog

H anéxhon avri propsi va amododsl omy xdhvgn zatd 180° tov ydpov petakl twv yewtprioswy pévo. H
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Exdva 5.a Apibpyrier moooouoiwon yia tov 1900dto- Ewxdva 5.8 Karavouif oeiouuxdsv axtivey uetd myy

QLod ouparos xurdixjs diatous xat Tayxvtras 1000 mageuBolisf oduaros xvxlixj diatourjc zai rayvry-

_mis, yia 10 Seviyog yewtorjoewv BI-C[BI-3. rag 1000 m/s, yia To Levyos yewrorjoswy B1-C/BI-3,
Figure 5.a Numecrical experiment for resolving a Figure 5.b Seismic rays for resolving a circular body

circular body with velocity 1000 m|s, between BI-I'/ with velocity 1000 m/s, between BI-TI'/BI-3 boreholes.
B1-3 boreholes.
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Ewova 6.a Karavouy] tns ociopuxas tayvtyras rov Ewxdva 6.f Karavowrj tg octapuxntjs tayvtyrag tov
eTuIfroY xvpdrov ue to fdbog. Eyxagoiwy xvudtwy 1e To fdbog.
Figure 6.a P-wave velocity versus depth. Figure 6.b S-wave velocity versus depth.

UnaeEn oetauroiv myddv vow dextddv omv empdveln tov eddgoug Ba Beitiwve T diaxrprtrd wdvotnta g
uebodoroyiag mov yenaononidnxe.

6.2 METPHZEIYX CROSS-HOLE

Zro mhaiow Tov T1p0odLoQIoPOT TLWY EACOTIXMV TUQCILETOMV KAl TOV YUOUATNQOLOUOT TV CYNIATIONGY and
yeEwTEXVIRS mAevpds, dieErjyBnxav cross-hole petpiioels o t1pe1g ouvevBelanés YEWTONOELS 08 ATOOTATELS
nepinov 4 xot 8 pérpwv aviiotolya. O peTprioelg moayuatotonjdnzay avd dvo pétoa, aoyitoviag and v
empdvela Tov eddgpoug Ewg Tov TubuEva g yedtonong (80 pétea). H exavalnyiudya Twv ®Qovoemy Ko
TOEEYETAL QA0 TNV UNYAVLXY OEtopr] nyr, abhd nat oL peydheg duvatdtnteg evioyvong TOV ONUOTOS HE TN
dladmaocia mg veépfeong Twv oelTrdY onudtwy, xabiotolv m dladixacia Mpeng Twv petpoewy vtaiigoy
eEagenind ovvropn xon abidmor. Zvvohxd Migbnrav 40 cewopxés atayoages Yo »dfe Levyog yewtprioe-
wv (B1-I/B1-A zow B1-I/B1-A). Ot petioels autég aSlohoyridn=av XaL TOERUYE 1 #aTOVOUY TG CELOULHTG
tayimrag V, xar V, mov nagovordtovrar ong Ewdves 6.a,8.

ZUPQOVOL HE TO OTOTEAECKATA QUTE TRQATNOEITAL ML YOQpAY aiEN0M TWV OEIOURGY TayvTitwy V, kot
V uéyoL Babovg 46 pérpuv pe peyateg tayvreg egimov 2500 m/s xaw 1200 m/s, aviiotoa. Ty ouvexela
napameeital a avEopeinon oTg OELauEg TaxUTyTes, alhd Ttapaugvouy oxetird vymhieéc 2000°E3000 m/fs. Ou
UYmAES TWHES TwV CEWORRGY TaxuTitov (repimov 3000 m/s), mov napameovvial uetaly twv fabdy 48°E52
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nérowy xew 74°E76 pérowy dev evromiobnxay pe v egappoy tg oELoxc Topoygapiag oto Leldyog Yewtor-
oewv BI-1/BL-A. O pn evromopds twv Loviy autdy ogelletal 0Ty juxen muzveTTa Tov GELOWAOY axTivey
ahoiov Twv YEOToEWY, TNV juxol] €xtaon twv Lovev tymhiis Tayimras ®al ™y avEnon tou [itous rUpUTog
AGYW AmOQOOENONG TWV LPIoUY VWY KUUGTWY,

7. EYMIIEPALMATA

H Bepehiwon peydhwv tegvindy €pywv amcutei m Stegetvion mg vadyeiag dopg pe m ueyahitegn Suvani
axoiPera, Wiaitega oe mepLoyEg and drov mbavév va Siégyovtal undyeLes aTogg. Ty epyaoiu wutl Epagus-
ofnxe 1 pé€bodog s oetop s Topoyougiug ot Letyn yewteoswy mov avopUybnray oy neguoyy ms Kako-
yo€Lag, onov Ba wataorevaodel Eva and 1o pya yia Toug Olupmiaxols aywves tov 2004.

ZUpQuve (E T¢ AroTELEOUUT TS OELOUXIS Touoyoapiag dev aviyvetBnroay «inorteg» Ldhves i dopég o
v atobidoviar oty magovoia vadyewwy gtomv. And Ty apBuntixl tpogopoinan mov xonotponouibnxe, m
oyt YELueTplo v Inyev now dextdy, T deondiovon ouyvdmTa wotaypaprs xal 1) fubpovéunon ue ta
otolyela Twv petofoswy cross-hole, extidrat 6t €yet emrevyBel drarortiny tLavdtnTa e VTdyeLus otods g
TAENS Twv 2'E4 pérpwy, avdroya pe 1 BEon ™ oto xdeo uetull Twv Levydy oy YEwToRoE®Y.
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