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fIPOAQI 02

MeTd Toug KataoTpentikoUg geLauolc tng Kodapdtag tou ZemteuPplou 1986 o 0AZN Zh-
tnoe tnv 6 OktwBpiou 1986 and GAoug TOUuG apuddLOUG QYOPELC TNG XWPAG .uAg TNV umo-
BoAf mpotdoewv yia tn duvatdtnta cuuBoAng toug otn ouviain Mikpolwvikic MeAétng
tn¢ Kahapdtac. H epeuvntikh opdda tou Epyagtnplou TewtexVikKAG MnxavikAg tou Ma-
ventotnulou NMatpwv, anoteAoduevn amd TOUG:

. AOANAZOMOYAO: Enik. KaBnynth, Emiotnuovikd Ymelbuvo
A. XPYZIKO : EmtoTtnuovikd Zuvepydrn
M. MNOYZIA : ELBLkd Metamtuxiakd Yndtpogo

unéBale tnv 3 OktwBplou 1986 mpdtaon yia tnv ektéAeon eLdikwv SokLudv yia Tov
nPoodLOPLOUS Twv duvapLlkwy LOLOTATWY TWV E5GQLKWY OXNUATLOMWY TNg neproxhic Ka-
Aaudtac. 0 OAZN amnopdoiroe tnv 5 NoeuBplou 1986 tnv &ykpLon KaL xpenuatoddtnon tng

npdtaonc kat n oxetikn aluBaon, €Edunvng didpkeLag, umoypdaptnke tnv 11 AexeuBpl-
ou 1986.

H extéheon twv eldikwv dokiLpwy €yLve o€ andAutn cuupuvio pe tnv apxikn mpdtaon
tou Epyaotnplou MewtexvikAc MnxavikAg Tou Mavemiotnulou Matpwv kat mepLeéhaBe
tn dLefaywyn emi-tomou dokipwv Cross-Hole otnv méAn tnc Kahapdtag kaBwg kai £p-
YOOTNELAKWY SOKLUWY OUVTOVLOUOU 0 adLatapakto Jelypa TPOEPXOUEVO amd pia amngd
TLC YVeEwTPhoeLg Ttwv dokLpwv Cross-Hole.

H napoloa texvikn ékBeon mou umoBdAAetalL otov 0AZM, mpoetoLudotTnke amd TOV EnL-
oTnuovLké unetBuvo, Enik. Kadnyntr . ABavacdmoulo, pe Tn guvdpoud kat twv dUo
dAAWV HEAMWV TNG epsuvnTikAc ouddag. H €kBean, meplLypdpeL TLC peBIdoug 1oy Xpn-
GLUOTIOLABNKAV, Tapoudldlel kaL avaAlel ta anoTeAEoUATa TwV DOKLUWV TOu JLeENXOn-
oav and tnv €peuvnIikh oudda, ota dLabéoLua Xpovikd Kal olkovoulkd mepLBupla tng
OXETLKNAG o0uBaang, kaL KatalfyelL O£ OUUTEPAOUOTA KAL TIPOTAOELG YL TNV agLomol-
nof touc katd Tn olvtain tng Mikpolwvikhg Mehétng tng KaAaudtag.

H epeuvntikhl oudda ekppdlel TLC euxapLoTieg tng mpog tov OAZMl yia tnv OLKOVOUL-
kil urnoathpLEn Tou épyou kai mpog¢ tn AiveuBuvon Epeuviv Edagwv (téwe KEAE) tng Te-
vikhic Mpappatelag Anuoolwv 'Epywv tou Y.ME.XQ.A.E. yia Tn OUVELGQOPG TNG oTN SL-
dvoLEn KaL TMPOETOLHAG(O TV YEWTPATEWY Twv dokLuwv Cross-Hole, tn Afdn twv adra-
TEPAKTWY SELYUATWYV TwV SOKLUGV ouvtoviouol kat tnv mpéduun kal Gueon mapoxh GAwv
TWV VEWTEXVLKWV OTOLXELWV KAL TANPOYOPLOV Tou KplBnkav avaykala katd tnv TPOETOL-
paola kat odvtain tng mapouoag TEXVLKAG ékBeong.
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EIZACQIH

Katd tn ouviain tng Mikpolwvikig MeAétng Kahapdtag elvai anapaltntn n entioyh
OPLOUEVWV XAPOAKTNPLOTLKOV £3a@LKWV TOUWV TG mepLoxng kat n direfavwy umoloyi-
opwv Twv BeueALwddv LdLomepLdduv i tng vevikotepne duvauikic andkpLong kabwg
Kav tnc duvapulkic arAnAenidpaong £8dgouc-kataokeuAg kdtw and tnv evépyeLa TOOO
TWV gELOPWV axediaouol 600 KalL TWV OUYKEKPLUEVWY CELOUWV TOu 2enteufplou 1986.
EvdiLdueoo RhApa katd tn drefaywyhd Twv UTOAOyLOopwv autwv omoTeAel n ueAétn  Twv
SLaBé0Luwv enLTaxuvaLoypapnudtwy Twyv oeLopwv tou 2enteufplou 1986 kat o mpoodi-
opLopdg TN Kivnong tou yewAoyikou umoBdBpou tng mEPLOXAG.

Mo tn drefaywyrn OAwV Twv UTIOAOYLOPWV KAl avaAloswv mou avaeépbnkav mLo ndvw,

glval anapaltntn n yvwon Twv TLUOV Twv 5uvauLKmv LSLOTATWY Twv €da@Lkwv oxXnua-
tLoumv tne Kahapdtac. Ot Suvautkég L5L6tntec nou xpnoLuONOLouvraL ouviBug o¢

TétoLou eldouc avalioelg elvat (3,23):

® EAaotikd Métpa (kuplwg To pétTpo didtunong, G)

® \oyoc AndoBeanc, D (mooooté kplolung andoBeang edagikoly uALkou)

® Aeiktng Poisson

® KukALkf Avtoxn (diatuntikd avioxh kdtw and cuveAkec kukALkig @opTLONng)

Epdoov oTLC avaAloelc AaBaivetal umbyn n un-ypaupLknd KoL un-eAagTLK GUUTEQLYO-
pd tou edapLkol uALkol, elvaL amapaltntn KatL n yvwon tng enidpaon¢ tou mAJTOUG
NG SLATUNTLKAG TOPaUOPYWONG, V, MAVW OTLC TLHEC TwV 6uvauLKmv LOLoTATWY TOU €-
dagLkoU uAikod (1).

MLo Tov mMPoodLoplapd Twv duvapLkov L3LoTATWY twv £doagdv elval dLaBeéoLueg aruepa
eni-ténou kaL spvaoranaKéc péBodoL KaBwe KaL OPLOUEVEG EUTIELPLKEG OXEOCELG KAl
ouoxetloeLle pe dAAec L8Lotntec tou edagikol uAikod (1,2,3,18,23). 2npavtikd mAe-
OVEKTNUA TWV en{-tonouv pebddwv elval 6TL omopelyetal TO yvwoto npdBAnua tng dia-
TapaxAc Twv £da@Lkwv delyudtwy mou cyvodelel tn SeilyupatoAndla kal TpoetoLpasia
TV €SapLKkOV doktplwy yLa TLg epyactnplakéc dokipég. Anmd tig enl-tdmou pebBddoug
mpoodLopLopol Tou Wétpou dLdtunong Mikpol mAdToug, Ggo, TOUu €8GYOUC, WG MAEov a-
“ZuomuoTn Bewpeltal n péBodog Cross-Hole. Mia To AGyo autd katd tnv exTéAeon Twv
eLOLKOV DoKLUGV mou mepLypdgovtal otnv mapoldoa £kBeon To KUpLo Bdpog 868nke otn
SLeZaywyh ent-Tomou dokipdv Cross-Hole oe emtAeypéveg B£celc tng mOANG Tng Kaha-
patac.

To ONUAVTLKOTEPO MAEOVEKTNUO TWV EPYAOTAPLOKOV JOKLUWY YyLA TOV MPOC3LOPLOUS Twv
SuvapuLKV LSLOTATWY Twv edagwv elval dtTL emLTpémouv tn pedétn tng entdpaong on-
HAVTLKOV TaPOUETOWY, 6MWG N Tdon ouumtleong, Og, kai n Sratuntik mapaudpewon, v,
Tou edapLkol atotxelou, mAvw otnv Tupn tou pétpou didtunong, G, kai tou Adyou
andopeonc, D (1,2). OL onuavtikdtepeg puéBodoL mou xpnoiponorolvtal yi autdy Tov
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okomd el{val n uéBodog cuvtoviopou kKat n uéBodoc tng KUkKALKAG @dptiong (3), n ké-
Be pla and tic onoleg mapoucLdlel optopéva TMAEOVEKTANGTA KOL PeELOVEKTAHATA (1,2).
Katd tnv ekTéAeon Twv £LOLKGV SOKLUWY TOU MAPGVTOG npovpduuatoc‘§999Eé9555§»ﬂﬁgé-
Bo8o¢ ouvtoviopold pe xpron tng Suckeung 2uvtoviopol EdGQLKQOV AGKLutmv (22EQ) Tou
:Epvqotnptou MewteXvLKNG MnXGVLKﬁC”fbﬂ Maventotnuiou flatpwv. 0 apLBudg twv BOK LUV
guvtoviopoU mou ekTeAEoTnkav Atav pLkpdg yiatl moAAd amd ta £0(dn eSapwv TOU MEPL-
XdquVSL To unédagog tng Kahaudtac (aupoxdAika, apuolAelc, KAM.) Bev EMLTPEMOUV
TNV MPOETOLUACLA adLATAPAKTWY dokLUlwV yLa tn dregaywyh tng JOKLUAC CUVTOVLOWOU.
2tao kepdAala mou akoAouBouv Sivovtal MANPoPOPLeC yLa TOV TPETO €KTEAEONC TwVv EL-
dLKWV DOKLUWYV KABWG KaL T OXETLKG amoteAéopata.



ENI-TONOY AOKIMEZ CROSS-HOLE

H apxfi tnc uebddou Cross-Hole galvetal ato 2x. 1. Tia tn dredavwyh Tng JOKLUAG
anarteltal n SLdvolin dU0 katakOpupwv vewtpriocwv oe andotaon L n ula and tTnv

o L i Entpdvera ebbgoug
TIn Grar g TTT= = (tonsrpegeprrd P AT —
Fsatpngn } rgmronan
EXMOUTAG Afdng
] .
t = xpbvog SLadpouRg KUUATOG .

and o E oto A

V ="taxitnta Sibdoong kbuatog

A L

1 1——7———6——. V=_t—

Qi ae
m
-
~ -
~ee
~ .
Py =D

2x. 1 Apxi Tng MeB8Bou Cross - Hole

aAAn. Méoa oatn vewtpnon ekmoumnc kat oto emiBuuntd BdBoc, D, dnuioupyeltal &i-
atapaxn mou mpokaAel Tn dLddoon OcLOuLKWY Kupdtwy mpog OAeg TLg dieuBlvoetg. H

doLEn twv Kupdtwv otn vewtenon AYng avixveuetal pe katdAAnAo olotnua Tou  Ta-

KTwvetatr péoa atn vewtpnon Aidng oto (dio BdBog, D. H taxltnta ditddoong Twv Ku-
pdtwv, V, unohoyiZetatl amd tTLC yvwotég TtLpéc tng opLdévtiac andotaonc, L, Kat

Tou Xpdvou dradpoung t.

H uébodog Cross-Hole avantixBnke katd tn dekastla tou 1970 (16,17,19,20,15,8,
10). Q¢ nnyéc tng diatapaxic otn vewtpnon ekmnouthic £xouv xpnoipomoLnBel, amAéc
N olvBeteg pnxavikég dLatdielc, n Suetoduon tou mpdtumou delypatoddmen tou Ter-
zaghi kabwg kaL ekpnktikd. "Exer ylvel Pabuiala @avepd OTL yLa £5AQOBUVAPLKEC.
GVGAJUSLQ elvar mpotiudtepn n xpron mnydv mou guvoolv Tnv mapaywyrl EYKEPOLWV
Kupdtwy (23). NoAAd and ta npoBAduata mou oxetlloviar pe tnv afiomiotla TNg
peBodou kabwg kat oxetikég Aloelg éxouv oulntndel ektevig (21) kai oi duvatd-
TNTEC TNG HEBODoU, mou pmopel va xpnoiponoLn8el o€ ouvduaoud HE NAEKTPOVLKS U-
nohoytoth yia tnv andkTnon yewtouoypaplag, £xouv napouctactel mpdogata (24). H
duvatdtnta xpriong tng dieloduang tou deiypatoAdnen tng MNpdtumng Aokiung Aivelo-
duong (SPT) yia tnv mapaywyh KOTAKOPUPA TOAWHEVWY E€YKEPOLWY KUpdTwv, ZX. 2, &-
XeL diepeuvndel mpdogata pe guvolkd cupmepdopata yia tnv aZiomiotla Twv anote-



XaAUB3. cuwAfveg

l
l }
!
|

-+ }
g.
}\l EnévBuan Tebtpnong (xaAlRd. ocwAfvag)
N
l‘g’ Tipétumog ActypatoAfmene SPT
%.
% ‘\
! NuBuévas Tebtpnong %
E N ' y
B . \_
o E % 3
: , ‘ \
s Y { {
= =172 % i i
7] = % ] ! | Kéua-sv
e el e e e
i 4 :
L i
S : i i
; H 1
=Y \__) £ { /

o

Neng,

.,

—4{54&nPh_ ;f

S

2X. 2 Anuroupyla Xwplkwv Kupdtwy - SV Katd tn Aieloduan
tou AeiypatoArintn Terzaghi ogtov MuBuéva Mewtpnong

Aeoudtwv (22). Tia tnv avixveuon Twv KUudTwv otn yentpnon AfYnc xpnoiuormotolv-
TaL ouvhBwg amAd f TPLaZovikd VEWewva 1 EMLTAXUVOLOUETPA TOU MOKTWVOVTAL  Ka-
TdAAnAa oto emLBupntd BdBoc (23). H kataypogd twv onudtwv dQLENC TWV GELOULKWY
Kupdtwy vivotav modaitdtepa pe tn Xxphon maApoypdowv pviunc, teheutala Suwc n Xph-
on CELOHOYPAQPWV evioxuong onfuatog €xelL ouvteAéoel onuavtikd atn BeAtlwon tTng
notdTNTag twv onudtwv dpting (3, 10).

H enthoyh twv Béoewv Tng SLefaywyhc dokLudv Cross-Hole otnv Kahaudta éyive oe
ouvepyaola pe to KEAE, AaBaivovTac uméyn TLC LELALTEPSTNTEG TWV ESAQPLKGV TOUGDV
TNC MEPLOXNG, TLG BE0ELC TWV KATOPPEUTEWY KATAOKEUWY KATAG TOUC OeLouolCg Tou 2e-
nteuBplou 1986, to ocuvtoviaud pe to mpdypauua epyaciwv tou KEAE otnv KaAaudta
Kat ta dtabéoLpa Xpovikd kaL oLkovouLkd meptBpra. Me Bdon ta mLo mdvw KpLTA-
pLa emLAEXTNKAv TeEALKG oL 6 Béoeig mou galvovtal oto xdptn tnc Kahaudtac tTou
3X. 3. H aplBunon twv &EL Zeuydv yvewtphoewv (mou oupminTel pe To olotnua aplB-
unonc tou KEAE) kat ta avtiotoixa Bd6n &lvovtal otov Miv. I. To BdBoC Twv Yew-
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NMNivakac I. Tewtpnoeic Aokipav Cross - Hole

Ap(Bunon Tewtpnocwv B?ggc
r2 — r12(A) (Nauvap. - Hptwv) 51
F14 — 14 (A) (Ztpatdmnedo) 40
18 — 118 (A) (MoAaroA. - Maupoy.) 50
19 — 9 (A) (Ynamavtn) 20
r26 — 26 (A) (KoAupBntnpLo) 42
27 — 127 (A) (ApLoteldou) 7

Tpnogwy, AaBalvovtac umddn kat to BLaBéoLuo Texvikd eZomAiopd tou Epyactnplou
Mewtexvikng Mnxavikig tou Mavemiotnulou Matpwv, oplotnke (oo pe 50m. Ev  Tou-
TOLG, N €uppa&n TG veWTpnang ARYNg OTLC NEPLMTHOELEC TwV VewTtphoswv [ 14, T 26
kat [ 27 dev enétpede tnv OAOKARPwON Twv HETPACEWY HEXPL TOU TpokaBopiouévou
autol BaBoug dnwg galvetal ond ta dedoueva tou Miv. I.

Ov dokLuég Cross-Hole atig £EL B£oetc Tng mMOANG tne KoAaudtac &yivav pe xpi-
on Celyoug vewtphoewv KaL tng Oteloduonc tou devypatoArnen tnc Mpdtumne Aokt-
uic Areloduong we nnyn¢ tng SLatapaxic oTn YEWNTENON EKMOUTAC, OMwe Qalvetat
oto 2X. 4. 2e kdBe Bfon n dradikactia dpxiLle pe Tn dLAvOLEN TNG YEWTPNong Au-
¥ng, Kkata tnv nmpoodo tng omolag yivovtav and to KEAE khaooikég yewTexvikég So-
KLUEC (SPT kAm.) kaBuwg kat ARUN QVTLMPOOWIMEUTLKAV, KAL OTOU OL €DAQLKEC Ouv-
Brkeg to enétpenav, "adiatdpaktwv" delyudtwv. ‘0tav n yvewtenon Ajdng £pbave
To entBupntd Bddog, akoAlouBoloe emévduon (owArvwan) oe 6Ao to BABog tng e Ae-
ntotorxo owAfiva PVC efwtepLkic Siapétpou 75mm. ZTn ouvéxela akohouBolos mAfpw-
on tou diLakévou PeTaEl Twv TOLXWHATWV TNC VEWTpnong kat tng €ZwTtepikAc emLed-
VELAC Tou dwhﬁva PVC pe udapécg toLpevtokoviapa, o Babudc mA&nc tou omolou ebe-
wpelTO WC LKAVOMOLNTLKAC, YLA TLG avaykeg Tng SokipAc, petd and 4 éwc 5 nuépec.

Meta tn ouumAdpwon tng vewtpnong AMUng kav oe andotaon 4.0 éwc 6.0m and authv
dpxLZe n dLdvolin tng vewtpnong eknounic. Katd tnv mp6odo Tng yewTpnong Quthc

kat avd diractApata BdBoug 2.0m diekémteto n Stdvolin kat expnoiponorelto n Si-
eloduon tou delyuatoAimtn Terzaghi yia tn Snuioupyla xwpikev kupdtwv - SV, Onwg
galvetar oto 2ZX. 2. H d@LEn Twv KUUATWV QUTOV O0TN VebTpnon ARYNG avixveudtav ue
katdAAnAo clotnua Afgng mou éxel oxedraoctel Kai KOTAoKEUAOTEL and Tov Emik. Ka-
enyntr I'. ABavacgdénouro kal galvetal oe toud oto 3x. 5. To olotnua AAYng mepLé-

XEL KATAKOPUPO YEWPWvVo, 2X. 6, KaL elval BSuvatd va MOKTOVETAL 0TO emLBuuntd PRd-
Bog pwéoa otn yewtpnon AQYnc pe tn BorBeLa dLoykuuevou aepoBaiduou, 2x. 7. Katd
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2x. 4 Egappoyf] Ttng MeBddou Cross-Hole pe Xprion tng Aieloduong tou
AevypatoAfintn Terzaghi oav Mnyig Aiéyepang

TNV TPGodo TN YeNTEnong ekmoumic To ovatnua AYnc kateBaZdtav wéoa otTn yedTEN-
on Miyng, 2x. 8 kaL dtav épbave ato BdBog oto omolo ylvovtav n Sieloduon ToU
dieypatoAnntn Terzaghi otn yewtpnon eknoumfic, empokaAelto dLdykwon Tou aepoba-
Adpou pe tn Sioxéteuon memieouévou afpa and katdAAnAo Soxelo, 3X. 9, mou BpL-
okdtav otnv emLpdveLa tou €ddpouc. H dLdykwon tou aepobalduou elxe oav amotéAed
oua tn oloeLEn Tou cuoTAUATOC OTO TOLXWUATA TG VEWTPnonc ARYUNC kAL tnv ampd-
okomTn dQLEN TWV OELOULKOV KUPATWV OTO EVOWHOTWHEVO Yebpwvo. Mia To katéBaoua
Tou ouatriuatog AfYng oe peyalitepo BaBog empokahelto Siaguyh aépa amnd KatdAAn-i
An BaAB(da kalL guplkvwon tou agpoBaAdpou.
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3X. 5 Slotnua AdPne  Eykdpotwv Kupdtwy Méoa
otn Tlewtpnon Addng ( Tound )

To nAektpLkd ofipa tng dYLENC Twv oeLOULKOV KUMATWV 0TO YEDQWVO Kataypapdtay mpo-
owELvd otnv 086vn Ttou ogLopoypdpou evioxuong oRUATOC ES-125, EG & G Geometrics katL
MOVLpa 0TO €LBLKS Xaptl Tou nAekTpovikol kataypagéa ESR-100, EG &G Geometrics,
2X. 10. Ta épyava autd éxouv tn duvatdtnta emiAovic téoo tng Xpovikhc kAluakac
000 kaL Tou mAdTOUC TOU ofuatog. To yeyovéc autd oe ouvduaoud pe tn duvatdTnta
ng aAveBpikic mpdoBeong twv onudtwv and moAanAég emavaAdele tng  SiLéyeponc
(1), enétpepe Tnv andktnon onudtwv deLnc kahfg mordtntac ota omola n doLENn Twv
EVKAPOLWY KupdTwv pmopoloe va avayvwpLotel mdvtote pe BeBaidtnta. S apketéc pd-
ALota mepuntwoelg ftav duvatd va avayvwplotel kat n dOLEN Twv SLapfikev  KUPATOV
Ta omola dnuioupyolvtal kat autd (o€ pLkpd 6uWC Moo0oTd) katd tTn dieloduon  Tou
deLypatoMintn. Ba mpémel va onuelwbel 6tL n motdtnta Twv onudtwv dOLInc £Zapth-
Bnke kaL and to €(dog Tou €5dYoucC kAL auth N napdtﬂpnon ouuewvel pe evteAwg mpd-
opata anoteAéopata yia Tnv enldpacn tou eldoug Tou eddpouc mdvw oTNV - evépyeLa.
mou ekAUetar katd tnv Mpétunn Aokipn Aveloduong (11). H Siaklupavon tnc moidtn-
Tag Twv onudtwv deL&nc galvetat oto Zx; 11, 6nou to orjua (a) avtinpoowneleL To-
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2x. 10 . Zewopoypdpog Evioxuong 2ruatog kal Kataypagéac mou Xpnoluo-
nownBnkav Katd tic Aokipéc Cross-Hole otnv KaAaudta
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(a) KaAp Mowdtnta - (B) Kakd Moidtnta
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peBddou Cross-Hole atnv Kalaudta.

F'La tov umoAoyLoud tng taxutntag SLEd00NG Twv OeELopLKEV Kupdtwy elval amapalTnTn
n Tipd tou xpdvou diadpoudg, t, Twv KuudTwy amé To SelyuaToMmTn uéXpL TO ouatn-
Ha Agnc. H ekklvnon Tou XpovoueTpLkoU OUGTAUATOC TOU OELOUOYPEPOU evioxuang on-
Hatog yivetal pe tnv evepyormolnon tou eudLkoly dLakdmTn ekk lvnong Tou opydvou mou e -
pLEXEL €va eualobnTo emMLTAXUVOLOUETPO. KaTd TV epapuoyh tne nedddou Cross-Hole
0 diakdntng ekklvnong €tomoBetel(to oc emagh pe Ta YEWTPNTLKA oTeAéxn, oe Uliog
h = 1.5m and tnv emipdvela tou £3dYouc, OTMWC GALVETAL 0TO 3X.42 KAl EVEPYOTIOL -

AvakonTng

Exklvnonc

Xpovouétonang

" 2x. 12 0éon Ttou ArakodmTn Ekklvnonc XpovopéTpnong Tou
SeLopoypdpou  Evioxuong Z2nuatog

elto katd tnv mron tng opupag tng Mpétunng Aokiuhc Ateloduonc. Emopévec oL xp6-
voL t’ mou peTpwvTal amd TLC KATaypagéc Ttwv onpdtwv deLEnc mepLAauBAavouv Kal TO
Xpovo dLadpopic Twv Stauikwv Kupdtwv (mou dnuioupyolvtaL katd tTnv  kpoldon Tne
oPUPaAG 0TO dvw AKPO TWV OTEAEXWV) KATA PAKOC Twv XOAURSLVWY OTEAEXDV TOU pETOAA-
BoUv uéxpL to detypatoAimTn. H tTiuf Tou mpaypatikol xpdvou diadpoufic, t, umoAo-
yiletaL and tn oxéon:

t =t -At (1)
Omou: t’ = xpdvog peTPOUUEVOC amd TNV KATAYPOOR TwV onudtwv
At = (D+h)/Vp = dL0pBwon
D = BdBog oto omolo ylvetaL n pétpnon



- 13 -

h
Vp

UYoc drakdntn ekklvnong amd tnv emiedveira tou £ddpoug
taxytnta Siapufikwv Kupdtwy ota XaAUBdLva yewtpntikd atehéxn.

H taxitnta 8uddoong twv dLaudkwv Kupdtwv katd pfkog twv XaAlBdivwv MaxUToLXwY
OWANVWTOV VEWTPNTLKOV OTEAEXWV Talpvetal (on pe tnv taxitnta diddoong katd ui-
koc cupmayouc pdRdou (13) kal yia TOug umoAoyLopoug Tng mapolcag ékBeong Eyive
dektd O6TL yra XaAupdivn pdBdo elvatr (14): Vp = 5200 m/sec.

To MAGTOC, V, TWV SLATUNTLKOV TMAPAUOPPOOEWY TOU avantiooovtat oto &5agog  Katd
™ 5.ddoon Twv eykdpolwy Kupdtwv unoloy(letal and Tn oxéon:

u :
V= — (2)
Vs
6mou: U = taxitnta taAdvtwong owpatidiou
Vs = taxdtnta dLadoong £yKApoLwv Kupdtwv

H taxitnta owpatidlou, U, pmopel va mpoodLopLatel pe OXETLKA afiomiotia povov

6tav To vewpwvo ARYnc Bploketalr oe dueon emagrd pe to €dapLkd uALkd, ouveiikn mou

Oev fitav duvatd va mpaypatornolnbel katd tLg perpioele twv dokiuwv Cross-Hole mou
ekteAéatnkav otnv KoAaudta. Me Bdon tig mepLopLouéveg mAnpogopleg Ttng BLBALoypa-
olac (8,9,22) extipdtat Oti katd tnv spapuoyh tng pedodou otnv Kahapdta, avanti-
xOnkav dLatuntilkEéC mapapopewoeLg Twv ornolwv To nAAGTo¢ Kupdvenke amd y = 10f7 ¢-
we 107%. Elval yvwotd 6TL yLa TAOO HLKPEC SLATUNTLKEC MAPAUOPPHOELC OL TLHMEG TwV
duvapLkwyv pé€tpwv elval aveZdptnteg Tou mAGToug tng Siatuntikig mapaudpywong, xa-
paktnplZoval wg "Suvauikd METPA WLKPOU MAGTOUG" Kal oupBoAlZovial pe Gy kat Eg.
"Otav ot taxdtnteg dLddoong Ttwv diopfkwv KaL €ykApoLwv Kupdtwv elval yvwotég ot
TLHEC TwV ehaoTLkwv WETPWY kat tou delktn Poisson umoAoy(lovialL amd TLC OXEOELG:

Go = D~V25 (3)
EO - (1“2V) (1+V), . p.vzi) (4)
(1-v)
0.5 2.
, (Vp/Vg)® -1 (5)
(Vp/Vs)?® -1
dou: Vg = Taxytnta dL4doong eYKAPOLWY KUPATWY
Vp = Taxltnta dLadoong dLapikwy Kupdtwv
p = MukvOTNTA TOU €JAQPOUC

To ﬂapdptnua A tng mapovoac ékBeonc mepléxel OAouc TOUuC umohoyLlopolc Twv eAa-
oTtLkWV pétpwv Kat tou delktn Poisson yLa GAec TLg HETPAOELC TOU EKTEAEOTNKAV KA-
Ta tn diefaywyn twv dokiuwv Cross-Hole otnv KaAaudta.
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H epapuoyi tng pebodou Cross-Hole, ue tov Tpomo mou mepLypdenke ota mponyolueva,
otic €&L TomoBealec tng Kahapdtag, emétpede tnv omdkTInon TLpwv tnc taxltntag oi-
ddoonc Twy €YKAPOLWY KUPdTwv, Vg, KAl TOU duvaulkol pétpou dLdtunong pLkpol mAG-
TouG, Gg, WG ouvapthoewv tou PBdBoug. Ta amoteAéopata napouctdloviaL GUVOMTLKG
ota 2x. 13 €wg 2x. 18. To kdBe éva and ta oxfuota autd nmapouoLdlel tnv edagLkh
Touf TG ouyKekpLuEvng tonoBeotag, tn petaBoMi tng taxttntag Vg KaL Tou WETPOU
drdtunong Go ME TO PdBog Kkabuig kal tov aptBud kpotoewv N tng Mpbétunng  Aokuufg
Aiteloduong. Me Bdon ta Siaypduuata twv 2x. 13 éw¢ 18 pmopolv va vivouv oL €ZAc
napatnERoeLc: 1) To KPoKaAAOTIAYEC OTPOUG HLKPOU MAXOUC TOU UTTEPKELTAL TNC HAp-
Vag 0g apKETEG amd TLG £dapLkéc topég mou efetdotnkav mpokadel évTovn auZnon
TWV TLUwV tng Taxltntag §uddoong Twv eykApoLwv Kupdtwy o€ ox€0n PE TA UMEPKE(-
UEVA KAl UMOKe(lpEva €DAPLKA OTPWHATA, 2) 0 GAeC TLC edagLkéc Touéc mou eZe-
Tdotnkav mapatnpeltal n vevikh Tdon g avgnong twv tupdv Vg f Gy we To BABC.

H al&non auth oe mpwTn MPooéyyLon Umopel va GVTLKATAOTAOE! HE LG VPOUMLKA HE-
TaBoAn mou uropel va xpnoLueUoeL yLa TNV MEOEKTACN TwV anoTeAeoudTwv oe  B46n
uevaAltepa autdv mou épBacav oL HETPAoELS, 3) av vivel Bektéd OTL £dagLkd UAL-
KO ue tiuég Vg > 750 ggf N Go > 1000 MPa anoterel "Loodlvauo Bpoxwdec umo-
BaBpo, H, tou Bpaxwdoug umdBabpou (f dkaumtng Bdong) yia TLg TomoBedlec mou &-
getdotnkav €XEL TLC TLO KATW TLUEG:

Ynanavtn H=237m
2tpaténedo H=45m
MadatoA. Moup.: H = 54m
KoAup@nt. H==65m
Navapivou H=283m
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EPFAZTHPIAKEZ AOKIMEZ 2YNTONIZMOY

H apxri tng dokiLpig ouvtoviopol edagikwv dokiplwv @alvetal oto 2x. 19 (1,2,16,
23). KuALvdpikd edapikd SokluLo HLKPWV SLO0OTACEWY, HE OUVABELG OUVBRKESC dkpwv

To-51nmnt

wal
Vs

—L' '1:1 Wp = 2nfy G = pVé

wnl
Vs tan

2x. 19 Apxl tnc MeBdSou Zuvtoviouoy

"naktwpévo-eAelBepo”, tomoBeteltal oe katdAAnAn ouokeurn ouvtoviopol KATw and
ouvenkeg Lodtponng 1 aviodTponng ouunieonc. TNV Kopueh tou dokilplou emLBdMov-
TAL OTPEMTLKEG APUOVLKEG TAAAVIWOELG Kal evroniletal n ouxvdtnta cuvtoviouol,
fns tou dokiplou. H yvon twv Sractdoewv kal tng pdZac tou dokiulou e GUVEU-
aopd pe TN OUXVOTNTO OUVTOVLOUOU EMLTPEMEL TOV umoAoyloud tng Taxytntag did-
500NG TWV €yKAPOLWV KupdTwv, Vg, KaL otn ouvéxela Tou pétpou dLdtunonc, G,
2X. 20(a). H xkataypaeh twyv ehelBepwv @BLVOUOHY TOAAVTWOEWV TOU £3AQLKOU BOKL-

plou emitpénel emlong tov mpoodLopLopd tou Adyou amboBeonc, D, Tou e€dagikol u-
ALkol, 2x. 20(B).

H p€bodog ouvtoviopold edagukiv Sokiulwv emLvoribnke oto TéAOC TNG DEKAETLAC TOU
1930, dpxioe bpwe va avantiooetal Petd to 1960(23). 0 BabBude eZEALENG e uedod-
dou enétpede tnv enlonun mpotumonolnon tng avtiotoixne dokitudg to 1981 and Tnv
Auepikavikhy "Evwon Dokipdv kat YALkdv (ASTM) pe kwdLkd aptBué D4015-81 (7). MoA-
Ad and ta mpoBAnRLata tng pebddou pall pe mpoteLvopeveg AUoeLg kat BeATidoelc &~
Xouv oudntnbel €eKTEVWC OTO nadsAeév (2) evth véeg duvatdTNTEC KAL TPOOMTLKEC TNG
HeBddou éxouv mapouciactel mpdogata (12). ‘Eva and Ta mAcovekThuata tng dokiunc
guvtoviopou elval OTL emiLTpéneL Tn YeAéTn tng enl(dpaong onuaAvILKWY Tapapétpwv 6-
nwe To péyehoc TNC dLaTuntikAc nopapdpewong, v, to péyebog tng tdong ouunieonc,
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2x. 20 Auvauikég Idlétnteg tou ESdgoug mou MpoodioplZovtal
Katd tn Doktpr Zuvtoviguou

09, kat n .dLdpkera oupmnleong, t, tou edagikol otoilxelou. H emi{Spaon tng SLdpKEL-
ac oupnieong katd tn JokLW OUVTOVLOUOU emnpedel ONUAVTLKE TNV TLUH TwV duvauLl-
KWV LOLOTATWY TWV OUVEKTLK@Y €dagwv (5). Ztnv meplmtwon tou pETpou SLETUNONG HL-
kpoU mMAdToug, Go, N enidpaon tou xpdvou MePLYPAPETAL TOOOTLKG e TO puBUd Beu-
tepelouoag avinong, Ig, 1 Ng, Omwg gatvetar oto 2x. 21.

'Onwe avagépBnke oTO MPONYOUUEVO KEPAAALO, katd tn SLdvoLin tng vewtpnone Adunc
Twv dokitpwv Cross-Hole otnv méAn tng Kadapdtag and to KEAE éyive deuypatoAnla
"aaLatdpagtwv" deLyudtwv and diLdgopa BABN. Mepikd and ta adiatdpokta autd dely-
pata téGhKav otn ditdBeon tou Epyaotnplou Mewtexvikric Mnxavikidc tou Mavemiotnui-
ou Matpwv via tn dieZaywyh SokLuwv ouvtoviopuold. KatdAoyog Twv dLabéoLuwv autwv
deLypdtwv pe ta BEOn amd ta omola mpoépxetal to kABe delyua dlvetar otov MNiv.II.
H olotaon twv detypdtwv tne vewtpnong I 26 (KoAupBnthpto) Atav tétoia (apuolAlg)
wote dev éyLve duvath n mpoetoLpacla adLatdpokTwv JokLulwy yLa Tn SOKLUA ouvTo-
viopol. To delypa tng vewtenong I 27 (Aproteldou) dev kplBnke okdmipo va Xpnat-
womotnBel, eneldf ou petpioelg Cross-Hole otn vewtpnon auth meploplatnkav pdvo
ota mpwta entd pétpa BdBoug Adyw TEXVLKWV TPoBAnudtwv. And ta SelyHaTa Twv Ye-
tpAoewv T 14 kot T 19 nou elval ™me L6Lac ouotaonc (auuwﬁnc ﬁ LAumﬁnc udpva) a-

nowadiotnxs va xpnbLuOHOLnest yia ILC 60KLuéc ouvtoviopol TO §stvua F14-(14 0—
14.40m).

H dieEavwyn twv Sokipuwv auvtoviauol &yiLve olpuguva pe tTic npodiaypapéc D 4015-81
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2X. 21 Enldpaon tng Audpkerag Zupnleanc otnv TuuA tou Gg mou

MpoodroptZetar and Aokiud Zuvtoviopol

Mivakag II. AiraBéorua ESapikd Aslypata

BdBog AdLatd-
MswTpnan paktou Aelyuatog
(m)
14 (Ztpaténedo) 7.40-8.00
14.00 -14.40
24.20 - 24.80
N9 (Ynarnavth) 6.00-6.60
26 (KoAuuBntripLo) 7.40 -8.00
20.20 - 20.80
27 (ApLoteldou) 2.00-2.60
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tng ASTM pe xprion tng 2uokeung 2uvtoviopol Edaoikwv Aokiplwv (2ZZEA) mou galve-
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Sx. 22 Suokeu Suvtoviopol Edapikdv  Aokiplwv  (SZEA)  (Toun)

tov Emlk. Kaenvnrﬁlr. ABavaodnoulo kat KaAﬁntstaL oné To pe apLbud 72233/3-10-
1983 AlnmAwpa Eupeoitexviag tou Ymoupyelou '"Epeuvag kat Texvohoylag. H 33EA e-
netpénel tov mpoodLopioud tou pétrpou didtunong, G, kat tou Adyou améoPeonc, D,
KuALvBpLkoU edapLkol Sokiplou TARPOUG BLATOUAC HE ouvenrkeg dkpwv "makTwpévo-e-
AelBepo" kdtw and Lodtpormn cuunleon, 0. OL diaotdoelg tou Bokiulou elvar: Ji-
duetpoc = 3.6 cm kar UPoc = 8.0cm. To mAdToC TNG MéONG SLOTUNTLKAC TAPAUOPPW-
onc mou umopel va emiBAndel, e€XaptdtaL and to £(50¢ TOU €5AQPOUG KAL TNV TLUA

Tne tdonc oupmieonc, Sev umepBalvel Opwe yevikd tnv tuud v = 1.5x 107, 310
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2X. 23 galvetaL o BdAauocg oguumieong tou edagikol dokiplou tng 22EA kaL 0 ouv-

duacudg twv nAekTELKWY TNVIwv KAl povIipwy payvntwv mou emLTPEMEL TNV eNMLBOAA

2x. 23 Suokeuy SuvtoviouoU Edagpuikwv  Aokiplwv  (a) BdAapog
supnleone  (B) 2votnua Aiéyepong

OTPENTLKOV TOAGVTIWOEWV 0TO Gvw GKPO TOU EBAPLKOU dokiutou. 2To 2X. 24 galve-
TaL 0 NAEKTEOVLKOC €ZOMALOUGC TOU XpenoLyomoteltal yia Tn dLeaywyn tng doKL-

uAC ouvTovLouoU.

Zx. 24 HAektpovikde EZomAiopdc vyia T Asittoupyla TIng

Zuokeung  Zuvtoviopol
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2KkomdC Twy JOKLUWY cuvToviopoU mou dLe€hxBnoav ota mAalola tng EkTéAeong twv
ELdikwv Aokiuwv ATav n dLepedvnon tng enldpaong tne didpkeac cupnieong, Tou
ueyéBoug tng cuumlieong kat Tou peyeboug tng datuntikic mapaudpewong mdvw OTLG
duvautkee LaLoTnTeg tou "adiatdpakTou" papvatkod delypatocl 14(14.0-14.40m).
To diLdypaupa Tou 2x. 25 mapouotdletl tnv emidpaon tng didpkerag cupmieong mdvw
OTNV TLuFA TOu pETPOU BLATUNONG MLKPOU TAGTOUC, Gg, TOu ouvekTLkou Jokiulou,
yia auEavOpeVEC TLUEG TN Tdong oupmieong, 0g. H dudpkera tng dokupig ouvto-
viauoU via kdBe @optiLofabul(da fitav peyahdtepn twv 4000min (kat yia tnv  Te-
Aeutala @opTLoRaBu(da peyalltepoc twy 10000 min) wote o pubudc deutepelioudad
au&nong tou Gy va umopel va mpoodiopiotel pe BeBaidtnta. Ou TLUEG Tou pubuod
deutepevouoag av&nonc, Ig, kaL Tou kavovikomoLnuévou pubuou deutepelouvoag au-
gnong, Ng, mou mpogdLoplotnkav and tTo drdyvpauua tou 2x. 25 dlvovtat atov [ilv.
ITT. Twa twpeg tng oy < 200kPa, n tiuh tou Ng elvar pikpdtepn tou 10%, pwéye-
80C XapakTnPLOTLKO Twv mpootepsomoLnuévwy apylAwv (5). AviiBeTa yLa TLHEG TG
0o > 276 kPa, n tiun tou N vivetal lon e 13%, mou xapaktnplleL Kavovikd ote-
peontoLnuéveg apylAoug (5). To Sidypaupa tou 2x. 26 mapoucidleL tnv  enidpaon
™G Tdong ouunleang, Ogp, MAvw oTnV TLHA Tou Go. Zto (Bio BLdypapua dlvetal kat
N MEPLOXN TLUWV TNG Oy mou exTipdtatl dtL Loxlel oto PdBoc amd to onolo mpoép-
XETAL TO €dagLkd delypa. Oa mpénel va onuelwbel O6TL oL TLpég Tou Gy Tou 2X. 26
avtLotoLxoly oe¢ diudpkeLa ouunieong L(on pe 4000 min.

H en{dpaon tou MAAGTOUC TNG JLATUNTLKNAG NaPAKOPPWONG, v, Mdvw oTo duvautkd uétpo
didtunong kar to Adyo amdéoBeong mapoucidletal ota diaypdupata twv SX. 27 Kal 28,
Ac onueiLwbel 6tL n TLud Tou v mou Xpnoipomoteltal ota dlaypdupata outd elvai n
péon Tuph mou avtiotolxel oe andotaon and To kEVTpo Tou edagLkol dokiulou Lon pe
ta 2/3 tng aktivag Tou. 30ugwva Pe To IX. 27, n TLpA tou pétpou Sidtunong, Gy,
HELWVETAL katd 20% meplmou Otav To v auZdvetal amd 107° ge 1.5x 107" evid n tipd
Tou Adyou améoBeonc, D, auZdvetar and tnv tuph D = 2% otnv TLwA D = 8% yia Tnv
(dta av&non tng tiudg tou v. 0 mpoodLoplopudc Twv TLuwv tou Adyou andoBeonc Eyi-
Ve Kata tn didpkela Twv dOKLUWV ouvtoviouol pe xpfion tng peBdSou kataypoeic Twv
@BLvouctv talaviwoewy Tou edapikol Sokiulou. 3To 3X. 29 eglveral n oBbvn Tou
naApoypd@ou YneLakic pvhpng pe ta ohuata dLévepanc kal andkpiong katd tn dLdp-
KeLa evoc mpoodLoptopol tng andoBeong tou papyalkold dokiplou, eve) oto 3X. 30
gatvetal péviun eutoypa@Lkh kataypaed Ttwv onudtwv Ttng o8dvne. 3to MNapdptnua B
dlvovtatl ta amoTeA£opata 6AwV TWV BOKLUWY GUVIOVLOHOU.
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- 28 -

PuBuol Aeutepelougag AUnonc tou Go

Op

06 IG NG
(kPa) (MPa/Aoy.kUKA.) (%)
34.5
69.1 13.5 8.8
138:2 18.0 10.2
276.3 15.0 6.1
552.7 45.5 13.0
400 T T T T LI L ' T T T
MAPIA - KANAMATAZ
14 (14.0-14.40m)
e=0.60 w=22.1%
Audpk. Zupmieonc = 4000 min
300+ ( Y b ne )
D(?_
O]
>
O
o 200 i fleproxn
/Q T LWy
TG ag
© enl TvéMou
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]OO L L | T W | '
10 50 100 200
’
3x. 26 En{dpaon tou MeyéBoug tng Iodtponng Zuumieong

fldvw otnv Tiud tou

Gp TG Mdpyag Karapdtag
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MAPTA KANAMATAZ
14 (14.0-1440m)

¥ LI

O_Bh e=0.60 w=22.1% |
0.5 L L L ISR 1 L ? | I
-5 -4
10 10 10
2x. 27 En(dpaon TtTnc Avatuntikdc Tapaudpewong Mdvw otnv  Tiun

tou Métpou Atdtunonge tng Mdpvag Kahapdtag
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MAPFA  KANAMATAZ
14 (14.0-1440m)

0_6_ e=0.60 w=22.1% _
05 1 I 1 | PR N T B | 1 1 L I P 1
g _4
10 10 10
Ix. 27 EniSpacn tTnc AvatuntikAc Napapdpowone MNdve otnv  Tupn

Tou Métpou Aldtunone Tng Mdpyac Kahaudtag
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2x. 29 Kataypagr tTwv 2nudtwy  Avéyepang kat  AndkpLong otnv

086vn TlaApoypdpou Wnotakig Mvidung Katd tov [pogdio-
pLoud  Tne AndoBeong  Edapixol  Aokiulou

2nua Avéyeponc
EdagLkou AokLulou

2Aua AndkpLonc

EdagpLkol AOKLutou

2x. 30 dutoypogLkl AmotUnwon Twv  Snudtwy  Tou  2x. 29
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2uykpLon Emnl-Tomou kaL EpyootnpLakwv Metpioswv

H diLe€avwyn petprioewv Cross-Hole kalL JokLuwv guvtoviopol oe delyuata mpoepxdue-
va and TLC vewtpnoeLg twv dokLpwv Cross-Hole, kdvet duvath tn olykpLon Twv TL-
HOv Tou pétpou didtunong, Gy, mou amoktAbnke and Tig dlo uebBddoug. H epyaatnpl-
akfl TLUA Tou Gg Tou avtioTolxel otnv Tipd Tou of mou ektipdtar Oti Loxlel oe Bd-
Bo¢ 14.0m otn vewtpnon I 14, mpokintel and to SLdypoupa Tou EX. 26, WG:

]

H tiunh authd avriotoixel o mAGTOC dLaTuntikhAC mapapdppuwone vy 10-5, H enl-16-

Tou TLuh Tou Gy mpokUmTeL and to didypauua tou 2x. 14 lon pe:
GommeA = 629 MPa

107 éwc 1078,
20vkpLon twv 00 TLuwv delxvel OTL n eni-tomou tipn elval meplmou 2.6 QopéC pe-

H Tt auth avtiotolXxel o€ MAGTOC dLATUNTLKAC TApaudppwonc vy

u

vaAutepn tng epvaatnpLrakic tiufdg. Mapduoia anotedéopata cuykplaewv €Xouv Mapou-
oLaotel apkeTég @opég otnv BiBAtoypagla (4,6,20). Ta altia tng drapopdc twyv dUo
TLHov elval Ta €€Ac: 1) To MAGTOC TNC SLOTUNTLKAC TOPOMOPQWONG MOU GVTLOTOLXE(
otnv enl-tomou tiur elvar 10 &wc 100 Qopéc uLkpbTEPO 0t oxéon HE TO AVTLOTOLXO
TNC €pyaotnpLakng TLuAg, pe anotéheoua tnv au&nuévn TLuh Tou Goppa OE Oxéon UE
T0 Goppr, 2) n dratapaxh mou cuvodelel Tn delypatoAnyla kal TNV MPOETOLUATL
Tou edagikol dokiplou £xeL wg amotéAeopa T peilwon Tng TLAG Tou Goppr. H wel-
won auth yivetat evtovotepn 600 peyaAlltepn elvar n "nAikia" tou edapikol OTpw-
uatog katr 6o peyaAitepn elvar n tiud tou Gg, 3) n mpoowplvh amopdpTion KAl
gnavapoptTion nou cuvendyetal n detvuatoAnbla £xet wg amotéAeoua tn pelwon TNg
TLUNg Tou Goppr kat n petwon auth ylvetal evtovotepn 6oo peyahitepn elval n
"nAtkla" tou edapLkol OTPWUATOGC.

ECvar yvwotd (1) OTL oL PEUWOELC TN TLUAC TOU GOEPr ue aplBpolg (2) kau (3),
onwg avapepbnkav mLo mavw Sev elvatr pévipec aAAd katd tn SLdpkeELa TWV £pVAOTN-
pLakwv dokiuwv mapatnpeltal Bobuiala avdktnon twv anwAelwv akapplag Tou eda@L-
Kou Sokiulou. H BaBuiala auth avdktnon akauylag amoteAel tnv enildpaocn Tou XpO-
VOoU mavw atnv TLuh Tou Go, Omwe mapouoLdetal oto 3X. 25, kAL MEPLYPBQETAL YE
TOUG pubpoug deutepedoucag adEnong, IG”KGL Ng mou oplotnkav oto 2x. 21. MaBal-
vovtag unddn T peon TLuf Ig = 30 MPa/Aoy.kUkA., umodloy({Zetal 6TL amaitolvTal
12.3 AovapLBuikol kixAoL xpdvou 0To epyaothpLo kote n tiuf Tou Goppr Va oup-
MEGEL UE TNV TLPh Goppa XPNOLUOTOLOVTAC EUMELPLKA OXEON TOU £XEL KATAPTLOEL

0 ouyypagéac (1) yia apylAou¢ pe delktn mAACTLKATNTOC Ip = 18, unopel va umo-
Aoyrotel n "nAikla" tou ouykekpluévou papyatkol delypatog. Ou umoAoyiopol o-
dnyolv oe nAikla tng TdZng twv 500 000 €TV, yeyovde mou elvaL evdiopépov va
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efetaotel kaiL and yewAoyLkhy okomid.

2upnepacuatikd mapatneeltar OTL yia va undpZel oupowvia petafl enl-tdmou KaL
EPYAOTNPLAKAG TLUAG Tou Gy Ba mpémeL n teheutala va SLopBwbBel AaBalvoviac u-
noPn tig emLdpdoeLc Tou Xpdvou Katd T SLdpkela TNC Sokiufc guvtoviouoy Ka-
Bw¢ kaL TNV nAikla Tou €dagLkol OTPWUATOC.

SYMNEPASMATA - NPOTASELS

Me Bdon ta amoteAéopata Twv en{-TOMOU KAL EQPYAOTNPLAKWY DOKLUGV TOU TEPLYPAQPOV-
ToL Ota mponyouueva kepdAhaila ouvdyovial ta akdAouBa cuunepdouata:

1. Ov eni-ténou petpioerg Cross-Hole enétpedav tnv andktnon Ttiuav Tng taxitn-
Tag SLddoong Twv eykApolwv Kupdtwv, Vg, kaL Tou pétpou Srdtunong pikpold mAG-
ToUG, Gy, WG ouvapthoewv tou BABoug, oe £EL XAPAKTNPELOTLKEG €DAQLKEC TOWEG
Tou uneddyoug tng KaAapdtag, péxpl £va péyioto BdBoc {oo pe 51m. 0L TLuéC
autég Twv Vg kat Gg pmopolv va xpnotponolnBolv Gueoa otoug £da@oduvaptkolg
umoAoyLouolg mou amaLTouvtatl yia Tn olvtaln tn¢ Mikpolwvikidc Kahaudtag.

2. NaBalvovtag umddn tn OXETLKA oualrh tdon ad&nong Twv TLpdv tou Vg Kat Gy e
T0 BdBoc, elval duvath n MPOCEYYLOTLKA EMEKTAON TwV GMOTEAECUATWY OE pEVA-
AMitepa BdBn kat péxpL To BdBo¢ tne “dxaumtng Bdong" mou elval amapaltnto
otoug edagoduvapLkolc umoAoyiopolc. Av yivel dektd OTL TO £50QLkO UALKO TNG
"dkauntng Bdong" xapaktnplletal amd Tig Ttipég: Vg > 750m/sec i Gg > 1000MPa,
tote ta PBddn, H, tng dkaumtng Bdong unoloylZoviaL o€ MPWTN MPOGEYYLON WC:

19— Ynamavti : H = 37m

14— 2tpatonedo: H = 45m
18— Mok, Maup.: H = 54m
26— KoAupBnt. : H = 65m
12— Navaplvou : H = 83m

3. Ou epyagtnprakéc dokLpEC cuvtoviopol enétpedav TNV andkinon TLUOV yia TO
Aoyo andoBeong, D, kat to Adyo G/Gy TOU papyalkol GTPWHATOC MOU cuvavtd-
TaL 0 Kupaivopeva Babn oto unédagog tng Kodapdtac, yvia TtLpéc TnC dLatun-
TLkAC napapdpeuong and v =107 £ug v =1.5x 10~*. Ou Tipég autég tou D
kat G/Go Wmopolv va xenoipomolnBolv dueoa oc £5a@oduvapLkolc UToAoyLouolC
TOU AMAaLTOUV Un-yPauuLkh KaL pn-eAadtikl oupmepilpopd tou edagikol uAikol,
katd tn ouvtain tng Mikpolwvikic tne Kahapdtac.

4. H olykpLon twv amoteAeopudtwy tne Sokipfic Cross-Hole katL Tng BokLuRC ouv-
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Toviouol €deLfe OTL ouupwvia emLTuyxdvetatr udvov dtav Angbel umdyn n -
dpkeLa tne oupmleong katd tn dokLun cuvtoviouol oge guvduacud pe Tnv nAL-
kKla Tou £3a@LKkoU OTPWUATOC.
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NTAPAPTHMA
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METPHZEIZ AOKIMON CROSS - HOLE

Fewtphoerg @ [ 12 Navaplvou - Hpdwv
M 14  Ztpaténedo

18  TaAatoAdyou ~ MaupouixdAn

19  Ymamavth

[ 26 KoAuuBnthipLo
I 27 Aptoteldou

Kataypagég 3Inudtwv  'AgLEng

KAlpoka Xpbvou : R = 10
25
50
100
200

->

>

>

e

5

0.5 msec/mark
1.0

2.0
4.0
8.0

Yrohoyropol TaxutAtwv Aiddoonc

Ataypduuata  MetaBoMic Ve -kaL Gy He To BdBog
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AO¥XIMW  CROSS-HOLE
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FEQTPHZH riz - T 12 (A)

NAYAPINOY-HPQQN

OPIZONTIA ANOZTAZH TEQTPHZEQN L= 6 m
TAXYTHTA ATAMHKGN KYMATQN STO XAAYBAINO STEAEXOE Vx= 5200 m/s

BABOZ Ty Tp ' AOKIMH SPT
(m) (msec) (msec) (KN/m™3) BABOZ (m) N
2.50 44.00 19.00 1.80 22
5.00 32.00 19.00 3.30 63
7.00 32.00 19.00 4,80 a5
9.00 36.00 19.00 6.30 38
1.00 34.00 6.00 19.00 8.40 18
13.00 34.00 6.80 19.00 10.50 30
15.00 32.00 7.00 19.00 12.60 52
17.00 24 .00 6.00 19.00 15.00 82
19.00 17.00 19.00 16.60 96
21.00 16.00 19.00 19.00 86
23.00 16.00 19.00 21.40 68
25.00 27,50 9.00 19.00 23.30 (APNHZH)
27,00 27.50 10.00 13.00 25.25 (APNHZH)
29.00 24.80 : 19.00 27.30 92
31.00 27.50 10.00 19.00 29.50 51
33.00 13.00 19.00 31.40 50
35.00 22.30 ' 19.00 34.40 (APNHZH)
37.00 19.00 19.00 36.60 35
39.00 19.50 19.00 39.00 89
41.00 21.00 12.00 19.00 40.60 (APNHZH)
43.00 14.00 19.00 42 .80 (APNHZH)
45.00 24.50 13.00 19.00 46.70 (APNHZH)
47.00 24,70 14.20 19.00 48,90 (APNHZH)
49.40 22.20 19.00 ' 51.20 (APNHZH)

51.00 21.860 19.00
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BAGOE Vs Vp Go E v
{m) (m/s) (m/s) (MFPa) (MPa)
2.580 139 - 17.31 - -
5.00 195 - 7i3.74 - -
7.00 198 - 75.62 - -
9.00 177 - 60.38 - -
11.00 130 1668 64,84 208.861 0.49
13.00 192 14986 71.57 213.52 0.49
15.00 208 1566 a3.91 250.21 0.49
17.00 294 2457 166.84 498.14 0.49
19.00 459 - 4008.93 - -
21.00 514 - 511.70 - -
23.00 532 - 547 .16 - -
25.00 268 1537 28.91 412.39 0.48
27.00 272 1328 143.81 425.10 0.48
29.00 317 - 194.48 - -
31.00 262 1600 154.41 458.26 0.48
33.00 528 - 539.78 - -
36.00 383 - 298.60 - -
37.00 517 - 518.561 - -
39.00 512 - 508, 35 - -
41,00 4648 1568 423.7383 1229.94 0.456
43,00 1102 - 2354.08 - -
45.00 386 1479 238.07 643.18 0.46
47.00 300 1231 295.03 852.13 0.44
49 .40 433 - 452.62 - -

51.00 522 - 526.87 -
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2TPATOIEAO

OPIZONTIA AIOZTAZH TEQTPHZEQN L= 4.8 m
TAXYTHTA ATAMHKQN KYMATQN ZTO XAAYBAINO ETEAEXOZ Vx= 5200 m/s

BABOZ Ts Tp rt AOKIMH SPT
(m) (msec) (msec) (KN/m™3) .BABOZ (m) N
2.00 18.40 19.00 1.40 36
4.00 17.50 19.00 3.00 30
6.00 10.50 19.00 6.10 34
8.00 12.50 19.00 8.30 40
10.00 11.00 19.00 10.60 53
2.00 11.10 18.00 12.60 78
14.00 11.40 5.00 198.00 14.70 77
16.00 9.80 19.00 17.00 55
18.00 11.30 6.00 19.00 19.40 62
20.00 11.70 19.00 21.90 65
22.00 13.50 19.00 25.10 78
24 .00 12.10 19.00 27.20 60
26.00 14. 30 19.00 29.00 (APNHZH)
28.00 12.70 8.00 13.00 30.80 (APNHZH)
30.00 15.50 19.00 32.70 (APNHZH)
32.00 14.90 19.00 37.30 37
34.00 15.00 - 19.00 39.50 86
36.00 15.80 19.00 41.50 (APNHZH)
33.00 14.50 19.00 43.70 (APNHZH)
40.00 12.90 19.00 46.70 (APNHZH)

50.20 (APNHZH)
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BABOZ Vs Vp Gao E v
(m) {(m/3) (m/s) (MPa) (MPa)
2.00 271 - 142.00 - -
4,00 292 165.06 - -
6.00 530 - 543.92 - -
.00 450 - 391.73 - -
10.00 546 - DTTLTH - -
12.00 564 - 617.07 - -
14.00 570 2377 629.54 1850.19 0.47
16.00 T46 - 1077.76 - -
18.00 636 2133 T82.84 2272.22 0.45
20.00 634 - 779.66 - -
22.00 H34 - hh3. 27 - -
24,00 667 - 861.72 - -
26.00 533 - 549.50 - -
28.00 683 2063 903.73 2599.87 0.44
30.00 h08 - 500.51 - -
32.00 H68 - 623.83 - -
34.00 587 - 668.03 - -
26,00 hb2 - 591.13 - -
38.00 695 - 936.24 - -

40.00 976 - 1844.05 - -
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A OK IMEH CEOSS-HOLE !

CEQTPHZI [i1is - I 18 (A)

[HAAATIOAOLI'OY ~-MAYPOMIXAAH

OPIZONTIA ANOZTAZH TEQTFHIEGQN L= 4.8
TAXYTHTA ATAMHKQN KYMATGN ZTO XAAYBAINO STEAEXOS Vx= 5200 m/s

BABOZ Ts Tp rt AOKIMH SPT
(m) (msec) (msec) (KN/m"3) BABOZ (m) N
2.00 3.50 19.00 2.50 39
4.00 14.00 13.00 4,90 59
6.00 14.40 19.00 , 7.40 39
8.00 14.50 19.00 9.30 46
10.00 11.40 19.00 11.10 57
12.00 10.00 19.00 13.00 26
14.00 10.50 19.00 14.60 (APNHZH)
16.00 10.00 19.00 16.30 85
13.00 9.20 19.00 17.90 (APNHZH)
20.00 8.00 19.00 19.40 (APNHZH)
22.00 7.00 19.00 21.20 (APNHZH)
24.00 13.50 7.00 19.00 23.00 (APNHZH)
26.00 13.00 19.00 25.50 (APNHZH)
28.00 14.50 19.00 27.60 (APNHZH)
30.00 15.30 19.00 29.80 (APNHZH)
32.00 14.50 8.00 19.00 31.90 (APNHZH)
34 .50 15.60 19.00 34.20 (APNHZH)
36.00 14,50 19.00 36.40 (APNHZH)
38.00 14.50 19.00 38.60 (APNHZH)
40.00 14.40 19.00 40.70 (APNHZH)
42.00 14.30 19.00 42.80 (APNHZH)
44,00 15.10 19.00 44 .75 (APNHZH)
46.00 16.50 19.00 47.20 (APNHZH)
43.00 18.40 19.00 43.60 (APNHZH)

50.00 17.10 19.00
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BAGOQZ Vs Vp Go E v
(m) (m/s) (m/s) (MPa) (MPa)
2.00 374 - 271.22 - -
4,00 J71 - 286,41 - -
6.00 370 - 26h .77 - -
8.00 379 - 277.85 - -
10.00 HID - H2B.54 - -
12.00 643 - 814.05 - -
14.00 63 - T393.26 - -
1,00 T3 - 1013.76 - -
18.00 431 - 1502. 36 - -
20.Q0 L&4s - 2926.63 - -
22.00 1935 - 7200, 94 - -
24.00 053 2290 bUu3.89° 1773.49 0.47
26 .00 S - THY, 39 - -
28.00 Dd 4 - LT72.73 - -
30.00 519 - H2az. 40 Lo~ -
32.00 596 3081 667.30 2035.21 0.48
34.50 553 - 532.70 - -
36.00 659 - 840.03 - -
33.00 695 - 936. 24 - -
40.00 748 - 1082.93 - -
42.00 309 - 1267.02 - -
44.00 756 - 1106,67 - -
46.00 6562 -~ 822.53 - -
48,00 540 - 565. 80 - -

00.00 667 - 361.72 - -
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[ . t
v 8 UK I MH CROSESE-HOLE |

____________________________________________ !
1 |
FEQTFHZH 'ig - T 19 (A)

YIIALIANTH

OFIZONTIA AMNOZTAZH TEQTPHZEGN L= & m
TAXYTHTA LIAMHKGN KYMATON ZTO XAAYBAINO ITEAEXOS Vx= 5200 m/s

BABOZ Ts Tp Tt AOKIMH SPT
(m) (msec) (msec) (KN/m"3) BABOZ (m) N
2.5Q 17.60 19.00 2.30 24
4 00 20,00 19.00 3.70 30
9. 50 19.20 2. 3 14.00 5.20 2
T.00 13.20 3.65 19.00 6.920 18
8.50 ih.20 3.20 19.00 3.80 23

1v.00 12.50 19.00 10.60 51

11.50 10,90 19.00 12.30 70

13.00 11.90 19.00 13.70 BT

14.50 13,90 6.00 19.00 15.60 54

16.560 13.00 5.490 19.00 17.80 55

18.50 13.00 6.80 13.00 18.80 82

20.00 14.00 7.60 19.00 21.10 87

BASOZ Vs Vp Go I v
{(m) (m/s) (m/s) (MPa) (MPa)

2.50 297 - 170.93 - -
4.00 264 - 134,95 - -
5.50 230 3439 151.90 54.69 0.50
7.00 285 2431 156.93 468.70 0.49
3.50 377 39186 274.68 821.48 0.50

10.00 486 - 457 .43 - -

11.50 595 - 686,22 - -

13.00 549 - 583.23 - -

14.50 462 1711 413.35 207.54 0.46

16.50 524 20560 532.19 1559.36 0.47

13.50 546 1693 L77.85 1666.39 0.44

20.00 5Q7 14423 497.50 1422.48 0.43
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A OKIMH CROSS-HOLE |

KOAYMBHTIID' IO -

OFIZONTIA ANOZTAZH TEQTPHZEQN Lz 5.3 m
TAXYTHTA AIAMHKQN KYMATQN ZT0 XAAYBAINO ZTEAEXOS Vx= 5200 m/s

BABOZ Ts Tp rt : AOKIMH SPT
(m) (msec) (msec) (KN/m™3) BAGOZ (m) N
2.20 25,80 19.00 2.80 8
4.00 24.10 19,00 4.60 8
6.00 22,00 19.00 6.50 13
8.00 24.00 19.00 8.30 30
10.00 17.50 19.00 10.00 68
12.00 26.00 7.00 18.00 , 11.80 30
14.00 27.50 19.00 : 13.50 46
16.00 22.00 6.00 19.00 15.30 54
18.00 23.30 7.10 19.00 17.00 54
20.00 27.00 7.30 19.00 19.40 28
22.00 25.00 g.10 19.00 21.10 43
24.00 24 .00 19.00 22.80 45
26.00 15.00 g.80 19.00 - 24,60 90
28.00 16.20 19.00 26.40 78
30.00 10.60 19.00 28.00 (APNHZH)
32.00 11.50 13.00 29.70 (APNHZH)
34,00 12.00 19.00 33.056 (APNHZH)
36.00 156.00 19.00 34.35 (APNHZH)
38.00 17.80 19.00 35.85 (APNHZH)
40.00 13.00 19.00 37.10 (APNHZH)
42.00 18.50 11.50 19.00 ‘ 38.45 (APNHZH)
40.30 61
42 .10 75
43 .45 (APNHZH)
44,60 21
46.50 72
47 .80 (APNHZH)
51.20 95

52.50 (APNHZH)
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BABOZ Vi Vp Go B %

{(m) {m/=) (m/s) (MPa) {MPa)

2.20 211 - 86.43 - -
4.00 230 = 102.47 - -

6.00 258 - 123.73 - -
8.00 239 - 110.66 - -
10.00 347 ‘ - 232.76 - -
12.a0 226 1203 99.33 294.33 0.48
14 .00 216 - 90.49 - -
16.00 28 2012 156.67 ° 466,82 0.49
18.00 271 1582 142.35 422.73 0.48
20.00 232 1674 104.06 310.14 0.49
22.00 259 1480 129.70 385.01 0.48
24.00 278 - 149.19 - -
26.00 L46 1509 H76.85 1643.78 0.42
28.00 503 - 490,95 - ' -
30.00 1167 - 2636.84 - -
32.00 1048 - 2126.,82 - -
34.00 1026 = 2033.01 - -
36.00 491 - 407,473 - -
38.00 H19 - H22.53 - -
49,00 hed 541.96 - -

42.00 023 1691 029.69 1633.04 0.45

g
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e }

'

FEQTPHZH re2r - 27 (A)

APIZTEIAOY

OFIZONTIA AHOZTAZH TEQTPHZEQN L= 5 m
TAXYTHTA AIAMHKOQN KYMATQN STO XAAYBAINO STEAEXOS Vx= 5200 m/s

BABOZ Ts Tp 1L AOKIMH SPT
(m) (msec) (msec) (KN/m"3) BABOZ (m) N
e.20 23.50 13.00 1.40 10
4.00 21.00 19.00 ] 2.90 39
6.00 14.70 15.060 4.50 39

5.90 23
7.40 37

BABOZ Vs Vp Go E v
(m) (m/5) (m/s) (MPa) (MPa)

2.20 219 - 93.24 ~ -
4.00 251 - 121.75 - -

6.00 377 - 275.48 - -
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MAPAPTHMA B

METPHZEIZ AOKIMQN ZYNTONIZMOY
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ad med med —A
1
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EAAOIKO AEITMA : I 14 ( 14.00 - 14,40 m )
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