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MEPIAHWH

H di1avoi¢n Tou MnTtpoTTroAITikoU Zidnpodpduou ABnvwy yivetal Kupiwg péoa amd 1o ouoTnua
Tou «ABnvaikoU ZxIoToAiBou», O OToi0G Kupiwg atroTeAeital ammd akoAouBieg oxIOTOAIBwYV-
METAQWOUUITWV Kal TTAPOUCIACel PEYAAN ETEPOYEVEIQ KAl TEKTOVIKF KATATIOVNON OTTO PARYMATA KOl
dlarpnoelg. H ekokagn yiveral eite pynyxavotroinuéva eite pe oupPBarikég peBddoug diavoigng. H
EPYyOOia aQuTH ETTIKEVTPWVETAI OTO TUAUO TG €TTEKTAONG TTPOoG [MepioTépl 6tTou n didvoién £yive o€
peydho 1moocooToé amd TO pnxdvnua aomidag avolktou petwtrou (OFS-Open Face Shield). To
unxavnua autd eival ammoTeAECUATIKO OTNV  AVTIUETWITION OOTOBEIWV OE METPIAG TTOIOTNTAG
Bpaxouala, aAAa oOxi1 otav n Bpaxouala civar acBevig i evieAwg ammoocaBpwuévn, dnAadrn ot
TTEPITITWOEIG UNIKWV HE TTOAU WIKPS XPOVO auTOUTTOOTAPIENG. ZTIG TTEPITITWOEIG AUTEG Eival avayKaia
n dueon TTPOOTOCIO TOU HETWTTOU 1 Kal BeATiwon Tng ToIéTNTAg TOU UAIKOU. XTnv gpyacia
TEPIYPAQETAl pia Tagivounan Tou «ABnvaikou ZxI0ToAIBou» WaoTe va e§UTTNPETOUVTAI Ol TIPOBAEWEIG
yla ekoka@r) ye pnxdvnua OFS kai yia va givar duvatr n ektipnon mng diokivduveuong Katd tnv
EKOKOAQN Kal N avaykn AQung HETPWV.

1 TEQAOTIKH KATAZTAZH

TuAMa TnG eméktaong Tou MnTpotroAimikoU Zidnpodpduou ABnvwv Tmpog MepioTépl (oX.1)
arroteAeital amd péAn Tou CUCTAPATOG Tou «ABnNvaikoU XXIOTOAIBOU», OTTOU KOl ETTIKEVIPWVETAI N
epyaoia, kal amd Neoyevh (Kupiwg HApyeS Kal KpoKaAoTTayH).

To ouotnua Tou «ABnvaikoU XxIoToAiBou» aTtroTeAsital €dw Kupiwg atd akoAouBieg
OXIOTOAIBWV-UETOWAPMITWV KAl TTAPOUCIAfel PJeYAAn €TEPOYEVEIA KOl TEKTOVIKF KATATTOVNON ATTd
priydaTa kai diaTunoels. EKTog dpwe ammd ta priypara utrdpxel kai n dpdaon Tng amocddpwang TTou
OTA UAIKG auTd €ival €TTIAEKTIKA, avaAOywg HE TIG aduvapieg TTou €xel ONUIOUPYRCEl N TTponynBeica
TEKTOVIKA KATATIOVNOT. ETITEIVETOI OUVETTWG N XAOTIKA KATAVOUR TN TTOIOTATA TWV YEWUAIKWY Kal
TO I1IBIAITEPO XOPOKTNPIOTIKO €ival n ai@vidia aAAayry T6oco Katd Tnv opifovria 600 Kal Katd Tnv
KATAaKOPUQN £vvold, TnNG TToI0TNTAG TOU UAIKOU KaBIOTWVTAG TIG akpIBeig TTpofBAéwelg BUOKOAEG. H
TEPATOTNTA TOU OXIOTOAIBoU eival ev yévn pIKpp oAAG n dpdon Tng amoodBpwaong Kal Tou
TEKTOVIOUOU €X0ouv OIaNOP@WOEl TOTTIKEG OUvOnKeg yia Ta uTrdyela 0dATa PE HOPPES E€iTe
EMKPEPAPEVWYV UBPOPOPWYV 0PICOVTWY, €iTE (WVWV UYPNASTEPNG TTEPATOTNTAG.

2 ZYMMNEPI®OPA TOY FrEQYAIKOY ETHN EKZKA®H ME MHXANHMA OFS

H ekoka@n Tou TURUaTOoG auTtol TNG ETTEKTAONG TTPOG [EPIOTEPI £yIveE PE TN XPON MNXOVAUOTOG
aoTridag avoiktou petwtrou (OFS) (o). 2). To ynxavnua auto gixe XPNOIYOTTOINGEI PE ETTITUXIO OTOV
«ABnvaikd ZXIoTOANIBO» Tou TuApATOG Tou MeTpd peTagl Twv oTabuwv Adevng kai Ay. lwdavvn
(Mapivog et al., 2001).
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To pnxavnua aoTridag avolktou peTwTrou (OFS) pe To TTAEOVEKTNUA TTOU £XEI, TNG duvATOTNTAG
OnAadn duecwv eTePPACEWY OTO HPETWTTO, €ival ATTOTEAECUOTIKO GTNV QVTIMETWTTION OGOTABEIWY
uétpiag ToIdTNTAG Bpaxduala, oAAG Ox1 otav n Bpaxopala eivar acBeviig N evIEAWG
atmocabpwpévn, dNAAdH Ot TTEPITITWOEIS UAIKWVY HME TTOAU HIKPO XPOvo auToUtrooThpiEng. ToTe
EKONAWVOVTAl KATOTITWOEIG, av auTé Oev €xouv Bpaxwdn CUMTTEPIPOPA Kal IKave TTaxos. To
atroTéAeopa gival alénon Twv KaBICACEWV i Kal OAIKA KOTAPPEUON TOU WETWITOU TTOU UTTOPED va
e€eNIxBei xwpig €Aeyxo kal va TTapacUpEl Kal UTTEPKEIJEVA OTPWHATA TOU UAIKOU PEXPI TV ETTIQAVEIX
TOU €0AQPOUG. ZTIG TTEPITITWOEIG QUTEG ATTAITEITAI BEATIWON ATTG TTPIV ] KAl EVIOXUGN TOU YEWUAIKOU.
Opiopéva amd 1o TPOoOeTa autd PETPA Oev UTTOPOUV va ekTeAeoBOUV TTapd PoOvo aTmd Tnv
EMPAVEIA KAl TO PAKOG TNG EQAPHOYNG TOUG Eival CUXVA PEYAAO, TTEPIAQNBAVOVTAG UTTOXPEWTIKG Kal
KOAUTEPNG TTOIOTNTAG TUAMATA TTOU TTaPEPPAANOVTAl OKATACTATA.

21NV TEPITTITWON 61Tou N Bpaxoéuada eival HETPIAG TTOIOTNTAG KAl KPiveETal avaykaia n BeATtiwon
r)/Kal evioxuon TOU PETWTTOU, auTo gival duvaTd va TMITEUXOEI HE TN XPron EAACUATWY UTTOOTHPIENG
METWTTOU Kal EAACUATWY UTTOCTAPIENG OTEWYNG, HE EKTOEEUONEVO OKUPODENQ, e KEKAIMEVEG NAWTEIG
0POPAG Kal NAWCEIG WETWTTOU. 2TNV TIEPITITWON EKOKAPAG Kal UTTOOTAPIENG TTOAU aoBevolg
Bpaxodualag e 10 unxéavnua OFS O¢ev eival duvarr n BeAtiwon Tng ToOIGTNTAS TOU UAIKOU atrd TO
METWTTO OAAG povo atmd Tnv em@dvela pe dIAQOPoUg TUTTOUG TTOCCAAWY, TOIUEVTEVECEWV, jet-
grouting.

lMNa 10 Adyo autd éyive o€ PeydAo PRAKOG TNG SIadPOPNG, OTO TURHO TNG ETTEKTOONG TTPOG
MepioTépl, BeAtiwon pe TolhevTevéaelg amd Tnv em@dveia (Mg “Tubes a Manchettes”) aAAd kai
KOTAOKEUN PPEATOTTACCGAWY O€E £€va ONUAVTIKO TUAMA.
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>x.1. H eméktaon Tou MntpotroAimikoU 18npodpopou ABnvwy Trpog MepioTépl.
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METWTTOU Kal OTEWNG Kal ol Bpaxioveg TOTTOBETNONG ayKUpPiwV.

3 TAZINOMHZH FrEQYAIKOY Qf MPOX THN EKEKA®H ME OFS- EKTIMHEZH
EMIKINAYNOTHTAZ

NAOyw AoITTOV NG €vTovng ETEPOYEVEING TOOO OTNV OPIZOVTIO GO0 Kal OTNV KATOKOPUPO KAipaKA,
TWV aIQVidiwv aAAaywyv oTnv TToldTNTA Tou UAIKOU Kal TnG avdAykng Aueong emméufacng, Katd
TTEPITTTWAON TToIGTNTAG TOU UAIKOU, KpiBnke avaykaia n avamTuén evdég CUCTAPATOG yid TNV EKTiUNoN
TNG EMIKIVOUVOTNTAG EVAVTI KOTAPPEUONG TOU PETWTTOU.

Ta otoixeia kar n peBodoAoyia TTOU akoAouBABNnke yia Tnv avdamTuén TOu GOUCTAUOTOG
emiKivouvoTnTag BacioTnke: a) aTn yewAoyia TNG TTEPIOXAS TNG onpayyag B)oTIG IBITEPOTNTEG TNG
EKOKAQNG ME TO Pnxavnua aoTridag avoiktou petwtrou (OFS) y)oTn mTpwtoyevh TTAnpogopia atmod
TNV €€€TAON OEIYUATOANTITIKWYV YEWTPAOEWY KATA URAKOG TNG ofpayyag kai &) ata oToIxeia Tng
KaBnuepIvAg TTapakoAouBnong Twv ekoka@wv Tou OFS.

TéNog €yive guoyéTion ammd TNV agloAdynon Twv YEWTPACEWY PE TO UAIKO TOU PETWTTOU TWV
EKOKOQWY KOl TN CUMTTEPIQOPAE TOU KOTA TNV EKOKAQM, ME OKOTO TNV TIPOEKTIUNON TNG
OUUTTEPIPOPAG AUTAG O AVAAOYEG KATAOTACEIG OTN CUVEXEIQ.

Me dedopévn Tn cuykekpipgévn Asitoupyia Tou OFS 10 YewWUAIKO TagivourBnke o€ dUo Bpaxwoelg
(B, BE) ka1 o€ duo e€dagikou TUTTOU (EB, E) Katnyopieg. H Tagivéunon €yive pye Baon tn dour Tou
YEWUAIKOU, TOUG XOPOKTAPEG OTIG OOUVEXEIEG TOU Kal OTIG EM@AvEIEG OIATUNONG KAl Tnv
a1T00G0pwWOT] Tou. M0 CUYKEKPIPEVA, Ta YEWUAIKE BIoKpiBNkav aTIG TTapaKATw KaTnyopies (oX. 3):

e  B: Bpaxwdn UAIKA TTou PTTOPE Va £X0UV Kal OOUIKEG OOUVEXEIEG.

e BE: Bpayxwdn UMK pe BOMIKEG aouvEXEIEG OAAG TTEPICOOTEPO KEPUATIOPEVA, KaTd BEoElg
eCaloiwpéva. Mapouaia Treploplopévwv wvwv dIATunong f/kal eEalhoiwong.

e EB: YAKkd omou &ev diarnpeital TAéov n Bpaxwdng dour Kal n auénuévn Trapoucia
INUOAPYINIKWV UAIKWY aTré Ta évTova diatunuéva i eEaloiwpéva TunpaTa gival augnuévn
gg oxéan Je Ta Bpaxwdn TEPAxN.

e E: MAjpng n oe oAU peyaro BaBud efaAroiwon Twv Bpaxwdwv UAIKWV Adyw Evtovng
a1mo0GBpwong A dIATUNONG, WOTE Va TTPOCOUOIAJOUV TTAEOV O€ EBAPIKA.

(Ma ouykpITIKOUG AGyoug ava@épeTal OTI T1.X. N Katnyopia BE avTioToixei o€ UAIKO pe “T'ewAoyikd
Acgiktn Avtoxig” GSI ammé 25 £€wg 35, evw o TUTToG EB 0€e GSI pikpdTepo Twv 25).

O1 TTapaTTavw KaTnyopieg TG fpaxoualag eaivovTal oTn wToypagia Tou oxruaTog 3.
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B BE EB E
>x.3. O1 katnyopieg Bpaxduadag avaloya PE TNV CUPTTEPIPOPA TOUG £VaVTl EKOKOQAG He pnydvnua OFS. H
{wvoTroinon KATd YAKOG TNG ONpayyag yiveral avaAoya Pe TNV €KTOON TNG AVATITUENG, TN oUXVOTNTA ENPAVIONG
Kal Tn Béon kdBe kaTnyopiag o oxEon YE TN OTEWN TNG ONPAYYaG.

‘ET01, yia TO UTTO €AeyXo TUAUQ TNG €TTEKTAONG Tou MeTpd ouvtdyBnke pnkoTtoury pe Baon Tn
TTAPATTAVW TOgIVOPNON OTTOU BIOKPIBNKAV OI TTEPIOXEG ME TNV KATA TTEPITITWON ETTIKPATNON UAIKOU.

>& KGBe KaTnyopia eKTIUAONKE N CUVOAIKN avtoxr TG Bpaxouadag Kai £yIve avTioToixnan PE TNV
KGBe @OpPda avauEVOUEVN CUMTTEPIPOPAS TNG KATA TNV €KOKAQPr], TOOO OTO HPETWTIO OCO Kal TNV
opo®n TNG onpayyag. AvTioToixwg, 000nke Kal n TTPokUTITouda KAIpakwaon tng diakivouveuong
OUVEKTIHWVTOG Kal TO TTAXOG TWV UTTEPKEIMEVWY, N avaykn AQWng MPETPWY Kal O TUTTOG TWwV
avaykaiwv PETPWV ,TTaBNTIKAG 1 evePyNTIKAG TTpooTaciag. ATO auTég TIG KATNyopieg pévo n
Kartnyopia B, é1rou auTtr emikpartei, gival QIAIKA TTPOG TO Pnxdvnua, evw ol dAAeg eival duvatov va
TTpokaAéoouv TTPORBAAUOT WOTE va  amaiteital N Aqun péTpwy. Av €IdIKOTEPA OTIG €UAITONTEG
{wveg, OTO Gvw TPAPA TOU PETWTTOU TNG OAPAYYag Kal TTavw AT’ auTthyv, €TTIKPAToUv ol TUTTOI
eda@ikAg oupTrepipopdg (EB, E) n duvardtnta auth yivetar BeBaidtnta. Ta péTpa TOTE TIPETTEI VA
gival TTOAU Mo evioXupéva Kal d1a@opwv TUTTwV. M.x. Adyw Tng doung Tng Bpaxoualag, ekTINABNKE
o1 0ev Ba emapkouoe PYOvo N PBeATiwon TNG PE TOIYEVTEVEDEIG, KAl n AUCn TTOU TTPOKPIBNKE OTO
THAPO autd TTpog To [lepIoTépl, ATAV €T TTAéOV N €vioXuon TOU XWPEOU HE KOTOOKEUR €VOg
«OKEAETOU» aTTO TTAOCAAOUG Of KATGAANAG dlapoppwuévo KavvaBo, péoa OTo TTPOG EKOKA®H
THNUO.

Z1ov [Mivaka 1 mrapoucidletal n eEeIOIKEUPEVN QUTH YEWTEXVIKA TASIVOUNON UAIKWV £vavT
KATAPPEUONG VIO EKOKAQPK HE TO PNXAvnua aoTridag avolKToU PETWITTOU.

To utrdyeio vepd wg onPavTIkGG TTapdywv utroBdBuIong, cuxva SpauaTiKig, TNG TTOIGTNTAG TOU
UAIKOU Kai €yive KGBe TTPOOTTABEIO WOTE EKEN TTOU N TTAPOUTia ToU ATav éviovn va TTEPIOPIOTE (TT.X.
UE TIG TOIUEVTEVEDEIG).

4  TYMMEPAIMATA

H Tpocappoopévn TeEXVIKOYEWAOYIKN TTEPIYPOPR TNG Bpayxopdlag évavtl Twv ISIAITEPOTHTWV
MI0G EKOKAPAG PE pnxdavnua avolkTAg actridag (OFS) eméTpewe TNV KATAGAANAN TagIvéunon Kal Tov
XOPOKTNPIOUO TOou “ABnvaikol ExIoTOAIBou” aTrd TTAEUPAS OCUMTTEPIPOPAG TOu €vavTl TOU

1793



UNXavApaTog oAAG
AMyng,  eykaipwg

Kal TNV SlaKpITOTToiNaNn TNG EMIKIVOUVOTNTAG, YE OTTOTEAECHA Tn duvartéTnTa
KOl ETMTUXWG, TWV ATTapaiTnTWV Vyia TO €pyo aATTOQACEWV TIEPI  TWV

£QapuooBnoouévwy PETPWY Kal AUCEwWV kel TTOU N SIaKIVOUVEUCT TTPOEKUTITE TTOAU UWNAR.

Mivakag 1. Tagivounon yewuAikoU TrpocavatoAIopévn OTIG OUVONKEG eKOKA®RG e pnxavnua OFS, ektipnon
ETMIKIVOUVOTNTAG KAl Ol ATTAITOUUEVEG TTEPAITEPW ETTEUBATEIS TTIPOOTACIAG.

Kartnyopieg B BE EB E
Mepiypagn Bpaxwdn Bpaxwdn UAIké pe YAIk& 61T0U dEV MAApNng A o€
UAIKG TTou pTTopeil - dopikég aouvéxeleg aAAG diatnpeital TTAéov - TTOAU peydho Babud
va €X0uV Kal TTEPIOOOTEPO Bpaxwdng dopn kar  eEaAAoiwan Twv
OOMIKEG KEPMATIOPEVA, KATA n TTapouacia Bpaxwdwv UAIKWV
OOUVEXEIEG. Béoeig egaloiwpéva. IAUOQPYIAIKWV AOyw €vrovng
Mapouaia UAIKWV aT1T0 TQ atmoodBpwong n
TTEPIOPITPEVWY {wVWV  évTova dlaTunuéva i dIATPNOoNG, WOTE VA
814THNONG A/Kal eCaAoiwpéva TTPOCOUOIAoUV O€
eCaAhoiwong. THAUATA €ival €0aQPIKA.
auénuévn og oxéon
JE Ta Bpaxwdn
TEUAXN.
2UVOAIKA YwnAn MéTpia guvoxn aAAG Meiwpévn Mndevikn
Avroxn Bpaxopadag KOAM ywvia E0WTEPIKAG  OUVOXH Kal PIKPN OUVOXNA Kal TTOAU
TPIBAG YWwVia EOWTEPIKNG MIKPR Ywvia
TPIBNAG EOWTEPIKNG TPIBNG
ZUpTTEPIPOPA EuoTtabég Mepiopiopévog MMOAU pIKpOg Apeon
OTO PETWTTO Kal TNV PETWTTO, AV Kal XpOvog Xpoévog KATappeUON.
opoen NG eival duvaTr n autoUTrooTAPIENG. AV autoUtrooTApIgng. H
anpayyag agToxia oenvwy  ekdnAwbei aoToxia dev  TTapouaia vepoU Tov
KATA KUPIEG gival EUKOAN N yeUpwOon MEIWVEI OTO EAAXIOTO
OOMIKEG Tou B6Aou TTou Kal utToBabuicel
QOUVEXEIEG, TTOU  ONMIOUPYEITAI JE dpapaTiKG Ta
Oev UTTopEi OUWG  OTTOTEAETUA KATAPPEUON YEWHNXAVIKA
va egehixBei o€ pEyaAUTEPNG KAiMakag. H xapakTnpioTIKA.
KOTApPPEUDT. TTApOUCia vepou
OnMIOUPYEi EVTOVOTEPEG
OuVvOnKeg aoTAbeIag.
AHWH MOGANON ZYNIZTATAI AMAITEITAI AMNAITEITAI
METPQN TOMNIKQZX KAl IAIAITEPQX H AHWH OMQZAHIMOTE OMNQzAHMNOTE
HMIAYZ MOPO®HE, METPQNTIA AHWH METPQN AHWYH METPQN
OTAN AEN MEPIOPIZMO THX
ENIKPATEI AIAKINAYNEYZHX
>APQ3 H
KATHIOPIA B
>TH ZHPAITA
KAI TTANQ AMNO
AYTH.
METPA Ta péTpa PTTOpPE Va gival, KaTa TTEPITITWOoN, BeATiwoNG f/kal evioxuong. TETola pTropei
MPOXTAZIAY  va eival pyéoa atrd TO PETWTTO (XPNON EAACUATWY UTTOOTHPIENG METWITTOU Kal EAACUATWYV

UTTOOTHPIENG OTEWNG, EKTOEEUOUEVO OKUPODEUQ, KEKAIMEVEG NAWOEIG OPOPAG KAl NAWOEIG
METWTTOU 1) 6TI GAAO €ival duvaTod va TTPoTabei atrd To YEAETNTN) ) aTTO TNV ETTIPAVEID TT.X.
Si1G@opol TUTToI TTACTAAWY, BIGPopOI TUTTOI TOIUEVTEVETEWV, jet-grouting KTA.

2TIC TTEQITITWOEIS TTOU KUPIQPXEI TUUTTEPIPOPA EAEyxOueVn atTd TiS KaTtnyopies EB kai
E ouviotaral kai n d1aKoOTT) TNS KUKAOQOopIag aToug utrepkeiuevous dpououg, 810t n
mapauévouaa SIaKivoUVeUan OEV UTTOPEI va LINOEVIOTEL.
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ABSTRACT

BEHAVIOUR OF THE "ATHENIAN SCHIST" IN EXCAVATION BY AN
OPEN FACE SHIELD BORING MACHINE. EXTENSION LINE TO
PERISTERI OF THE METROPOLITAN RAILWAY OF ATHENS.
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2 Geologist of University of Athens
% Attiko Metro S.A.

The excavation of the Metropolitan Railway of Athens is being opening mainly through the
system of "Athenian Schist" which basically is constituted by a sequence of schists and
metasandstones and presents high heterogeneity and tectonic disturbance due to faults and shear
zones. The excavation is either mechanized or conventional. This paper is focused on the
extension line to Peristeri, where an OFS (Open Face Shield) TBM was used. This machine is
effective in controlling any instabilities in fair quality rock mass, but not when poor quality rock
masses are present where the stand-up time is limited. In such cases immediate support of the face
or even improvement of the quality of the material is necessary. In this paper a specific
classification of "Athenian Schist" is described in order to provide predictions for the behaviour of
the rock masses under the conditions of an excavation with an OFS and, to access the risks but
also the need of remedial measures
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