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MEPIAHWH

2710 TTAQiCI0 €KTEAEONG TWV £PYwV Tou AXEAWOU gyivav gpyacieg BEATILWONG TNG ETTAPXIAKNG O-
00U Moudakiou — Aptag. H 0866 o10 TUARMA TNG O0TO voud KapditToag avamTUuaeTal £TTI YEWAOYIKWY
oxnuaTioywy TG Zwvng Tng Mivoou. Ztnv mepioxr g opeiviig ApyiBéag Tou N. Kapditoag, petagu
ApyiBéag - MeTpwToU, n 0d6¢ diépXeTal dIAPETOU KPNTIOIKWY GORECTOAIBWY e KAATTIOVEAAEG. ZxN-
JoTioyoi o1 otroiol Slagop@wVouve uwnAd Kal aTTéToUa TTPavr], 0TO QUOIKO avAayAu®o, Kal OTO UTTO-
TUTTWOEG apXIKA didvolyuévo Tunua Tng odou dnuioupyoloav Trpavr) oxeddv KaTakopupa, UWoug
epi Ta 50U, O oxXnUOTIOPOG aTTOTEAEITAI OTTO AETTTO TTPOG HECO OTPWHOTWOEIG aoBE0TOABOUG PE
€vOOOTPWHATIKA OUaAr ICNUATOAOYIKA PETARACN TTPOG TTUPITIWHEVO aoBeCTOAIBO ) Kal BETEIG KO-
Bapng kepaToAIBIKNG cuoTaong, diaxwpifoueva atrd AeTTTd apyIAAIKO ) IAUOAIBIKS @iAp. Eival éviova
TITUXWHEVOGS Kal dlakAaopévog. O apXIKOG axedIaouog yia Tnv BeATiwan TNG 0doU TTPOoEBAETTE TNV
EKOKOQN TTpavoug pe evoidpeco avapfabud kai kAion MY 1:4 . Katd tnv Tp60odo Twv £pYAcIWV €K-
OKaQNG ekONAWONKE KATAOTPOPI TNG YEWMETPIOG TOU TTPavoUg Kail Kupla Twv avaBabuidwyv. Evw pe
TNV OAOKAAPWON TNG EKOKAQPHG SIAUOPPWONKE Wi YEWMETPIO avagdpTnTn ATTO OQUTEG TOU OXEDIO-
OMoU, Bavév OUwWG 0€ KATAOTAON SUVAMIKAG ICOPPOTTIAG.

2TNV EPYOCia auTh ETTIXEIPOUME VA TTPOCONOIWCOUE TNV CUUTTEPIPOPA TOU OXNUATIOUOU O€ €K-
oKaQr eQapuolovTag TN YewWUETpia KaTaokeung. Me Bdon epyactnpiakd kai BiBAIoypa@Ika Oedoué-
va eMAEXONKAV TIUEG YEWTEXVIKWY TTAPAPETPWY TWV OTTOIWV N EQAPUOYH| VO TTPOCOMOIALN KOAUTE-
pa TNV HOP®A TNG aoTOXiag OTTWG auTH EKBNAWBNKE OTnNV TTPaAyHATIKOTNTA. YTTOAOYICOUME TIG TIUEG
TOU OUVTEAEOTH aOQAAEIOG yia TNV BewpnTIKA YEWUETPIO KATAOKEUAG WOTE va eAeyxBei n ouptTepI-
@opa Tou TTpavous. EAEyxeTal n 1I00ppOTTia TOU OXNUATIOPOU HUE BPAXOMNXAVIKEG EBBDOUG Kal ETTI-
XEIPEITAI TIPOCOUOIWGN TNG CUUTTEPIPOPAS Kal PE TNV XPAOoN HEBSOWYV TNG EDAPOUNXAVIKAG, AVTIE-
TWTTICOVTAG TO OXNMATIONG oav «eda@Ikd» UAIKG. Ta amoTteAéopata Oecixvouv OTI o€ Bpayxwdelg
oXNUaTIoYoUg YE AUTA T XOPAKTNPIOTIKA YTTopoUV va atrodoBouv 1810TNTeG «eOAPOUGH Kal N avTi-
aTolXn €TTAUCN TNG CUPTTEPIPOPAG TWV VA TTPOCEYYICN KaTa TTOAU ThV TTPAYUATIKOTNTA.

1 EIZArQrH

2710 TTAQiCIO TNG UAOTTOINGNG TWV £PYWV YIA TNV EKTPOTTA VEPWY TOU TTOTAPOU AxeAwou (Zx.1)
aTTo TNV UBPOAOYIKH AeKAVN TOU OTNV TTEPIOXA TNG @eaaaAiag, BEATILOVOVTAI Kal Ta AON UQPICTAPEVA
£€pya Kal uTToOouEG. TOoOo auTtd TTou JIEUKOAUVOUV TNV TTPOCTTEAQCN OTOV XWPO EPYACIWY OGO Kal
TTEPIMETPIKA TNG AekAvng KaTaKAUONG. & auTtd evraxBnkav kai ekTeEAEoOnKav epyaocieg BeATiwong
TWV YEWMETPIKWY XAPAKTNPIOTIKWY TNG TTApXIoKAg odou Moulakiou - Zukidg. O1 epyacieg Trepiopl-
00AKav OTO THAMA EKEIVO TTOU TTOPAPEVEI EKTOG TNG TTEPIOXIG KATAKAIONG TOU TOMIEUTHpA ZuKIidg. H
O1éAeucn NG 0doU yiveTal HECA ATTO TOUG YEWAOYIKOUG OXNUATICHOUG TTou dopouv Tnv Jwvn g
Mivdou. To ToTTOYPA®IKO avAyAu@o OTnv TTEPIOXN €ival IBIaiTEpa évTovo e QvAaTITUEN OTTOTOMWY
Tpavwy. Kata kavova oTnv TrePIoXr 01 OXNUATIOUOI TTou TTapouaiadouve eukoAia otnv didBpwan
Kal atmoocdpBpwaon dnuioupyolv ATTIOTEPO TOTTOYPAPIKO AVAYAUPO O€ OXECN PE OXNUOTIOUOUG av-
OeKTIKOUG Kal JE OQIKTH dOMH.
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TRV TTapoloa epyacia TTEPIYPAPOUUE TNV CUUTTEPIPOPA KATA TNV EKOKAQN £vOG TWV YEWAOYI-
KWV OXNMATIOPWY TTOU cuvioTouv Tnv ¢wvn Tng lMivdou, yia Tnv BeATiwon Tng 0dou. O oxnuaTiopog
auTog gival ol aoBeaTOANIBOI Pe KOATTIOVEAAEG TTOU gu@aviovTal KATa PAKOG €VOog €EQIPETIKA ATTOTO-
Mou Trpavoug pe Uwog 50 p kai prRkog 250u. (ox. 2).
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>X.1 Tevikn diaTagn Kal YEwyPaAPIKr) KATAVOUN TWV EPYwV EKTPOTIAG Tou AxeAwou TToTapol oTnv Geooalia.

Emixeipeital va epunveudei n CUPTTEPIPOPA TOU OXNUATIOUOU TTPOCEYYICOVTAG TA XAPAKTNPIOTIKA
TOU, Kal ETTIXEIPWVTAG avTioTolxa ThV Tagivounon Tou. MNa 1o oKoTTé autd TTPayUaAToTToINONnKav ava-
A0o€Ig uTToAOYIOUOU TOU GUVTEAEDTH AOQOAEIQG yIa TO TTPAVEG TOGO e BAan TNV BPAXOUNXAVIKN
600 Kai TNV edagopnxavik. Ma TNV eKTEAEGN TWV UTTOAOYICUWY £YIVE XPRON TOU AOYIGUIKOU
SLOPE/ W ka1 Twv eVAAAOKTIKWY OUVATOTATWY TTOU TIPOCQEPEL.

2 TEQAOTIA THZ NEPIOXHZ

H tepioxny SiéAeuong NG odou OOUEITAI OTTO TOUG TTOPOKATW YEWAOYIKOUG OXNUATIOPOUG TToU
ATTAVTWVTAI OTNV KOVOVIKI OTpwuaToypa@ikh Toug diadoxrn (Jacobshagen 1986, AEH/AAYE 1994 )
(BAétre 0X.1) . IAUGAIBOI Kal KepaTOAIBOI OE eVAAAQYEG PE EVTPWOEIS TTUPITIWHPEVWY OORETTOAIBWY
dououlv TO0 OXNUATIONO OTO JUTIKG TUAMA, We NAIKia Tpiadikd - loupaaikd. O oxXnUATIONOS auTodg €U-
@avifetal o€ AeTrTég oTpwaelg Tayxoug 10 ek.. H évrovn Siapopd GuUTTEPIPOPAG PETAEU IAUOAIBWY
Kal KepaToAiBwv gival 0 puBUIOTIKOG TTOPAYWY TNG CUUTTEPIPOPAS TOU OXNUATIOYOU KOTA TNV €K-
oka@r). O1 INUOANIBIKEG aTpwoElG diafpwvovTtal EUKOAO Kal ypriyopd o€ avTiBeon YE TIG EVOTPWOEIG
KePATOAIBwvV. AuToi ep@avifouv €vTovo KEPUATIONS KATA TNV AOKNOT TEKTOVIKAG TTAPAPNOPPWONG, HE
ATTOTEAECHA va JIACTTWVTAlI 08 0pBoYWVIKA TePdyn. MoAU cuxvd autd oAigBaivouv utrd TNV ETTi-
dpaon TNG BaputnTa Adyw amocddpwaong Tou evalauéoou INUOAIBIKOU GUVOETIKOU GTPWATOG.

Tov oxnuaTioud auto diadéxovTal ol aaBeaToAIBol e KaATTIovéAEG NAIKiag loupaaikoU. Eival Ae-
TITOOTPWHATWOEIG UTTOYKPICOU XPWHATOG aORECTOAIBOI TTOU TA OTPWUATA TOUG XwpiovTal aTTo Ae-
TITO UANIOAIBIKG OTPpWHA TTAXOUG HEPIKWV XIAOTWV €W €KATOOTWYV. ToTmké aufdveral To TTOOOOTO
TTUPITIKOU UAIKOU SnuioupydévTag TTUPITIKO aoBeaToABo, evw oTTopadiKd TO TTUPITIKG UAIKO avTl va
Olayubei oo aoBeaTONIBIKG, guavifeTal oav CUVICNUOTOYEVHG KEPATOAIBIKN €vaTpwaon. AUTEG €u-
@avifovTtal guyva pe TNV gopen Boudin Adyw Tng TekTOVIKAG Opdang. O1 IAuGAIBoI TToU TTANpWVOoUV
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TNV SIACTPWHATIKY ETTIPAVEIA TWV aoRECTOAIBWY dev epgavifouv onueia eaAAoiwong Kal atrooap-
Bpwong. To aoBeoToAIBIKO YEPOG TOU OXNUATIOHOU EPPAVICETAI JOKPOOKOTTIKA UYIEG.

Toug aoPBeaToAiBoug pe KAATTIOVEAAQ BiadéxovTal JETARATIKG OTPWHATA EVAAAAYWVY AoBECTOAI-
Bwv IAUOAIBwY Kal KEPATOAIBWY TOU TTPWTOU GAUCXN TTOU aTTOTEAOUV TNV UETABOCN TTPOG TOUG O-
oBeaToAiBoug Tou KpnTidikou.

2X. 2 l'ewAoyiKn Kal TOTTOYPa@IKN aTroTUTIWGN Tou TTpavoug Trou e&etadetal. Me K aupBoAideTal o oxnuaTiopog
TWV aoBecToAiBwyv pe calpionella.

O oxnuaTiopdg TTou €0TIAOONKE TO EVOIAPEPOV HAG, Eival udATOOTEYAVOG. PUBuIOTIKOG TTapAywyY
NG oTeyavoTNTAg €ival N UTTApEn Twv evOIAUETWY INUOAIBIKWV SIaXWPICTIKWY OTPWOEWY KABWG Kal
n oIkt doun Tou oxnuatiopoUu. Kata 1o Xpovikd didoTnua TTou JIPKECAV Ol £pyaadieg Oev ekdn-
AWBNKe e0WTEPIKN 1) UTTOYEIQ UdPOPOPIa.

KUpI0 TEKTOVIKO XAPOKTNPIOTIKO TWV OXNUATIOPWY gival n éviovn avatrTuén mruxwy. O TITuxég
gival KaTa Kavova ywviwdelg, opBEG ue cagr) avaTrTugn Twv OKEAWV TOoug. XT0 OX.3 deixvovTal Ta
OTOIXEIO TWV ETTIQAVEIWY OTPWONG TTOU PHETPRBNKAV OTNV TTEPIOXN, 0€ TTPOROAR oTo dikTuo Schmidt.
O1 emIQAVEIEG TTOU AVTIGTOIXOUV OTIG PEYIOTEG CUYKEVTPWOEIS BewpoUpe 0TI avTITTPOCWTTEUOUV Kal
UAOTTOIOUV TIG GUXVOTEPO OTTAVTOUUEVEG ETTIQPAVEIEG OTPWONG €VTOG TNG TTEPIOXAG AVATITUENG TOU
oxnuaTiouou.

H ouvéxion Tng TekTOVIKNG dpdang Kal TTépa aTtro TIG CUVONKEG dnuioupyiag TITUXWY ATTOTUTTW-
VETOI OTO OXNMATIOPO PE TNV avdaTTugn ouoTtripaTtog dlakAdoewv. O1 diakAdoelg TTou YeTpRdnKav
oTo oUvoAo TNng emmi@aveiag Twv aoBecToAiBwy TTpoBdAlovtal oTo dikTuo Schmidt kai deixvovTal ol
MEYIOTEG TINEG CUYKEVTPWOEWV TOUG. 2T0 OX.3 Ocixveral n TPOROAAR TWV ACUVEXEIWV KABWG Kal
aTov Trivaka 1 ol TIHEG TTOU avTIOTOIXOoUV OTa PEYIOTA TWV acuvexelwv. Mimopouue va BewprRooupe
OTI Ol ETMPAVEIEG TTOU AVTIGTOIXOUV OTIG MEYIOTES TIUEG CUYKEVTPWONG AVTITIPOCWTTEUOUV OIAKAGTEIG
pe TNV TTAEov MIBavh ekdNAwaon og 6An TNV €KTACN TOU OXNUATIOWOU.
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Mivakag 1. TipEG TWV PEYIOTWY CUYKEVTPWOEWY TWV ETTIPAVEIWV
oTpwong (S) kai dlakAdoewv (J) Tou axnuaTtioyol

S1 131/78 J1 230/72
S2 105/80 J2 310/52
S3 068/86 J3 177/76
S4 017/54 J4 188/56
S5 233/83

3 EKZIKA®H - AZTOXIEX

H yewpeTpikn didragn tou Gfova tng odou o€ oxéon PE TNV YEVIKA didTagn (Tapdragn) Twv
OTPWHATWY ePPavieTal va gival axedOv KABETN.

H em@dveia Tou TEXVNTOU TTPAVOUG TTOU ETTPOKEITO VO EKOKAPA Kal va BeATIWOE n 086G £xel TTa-
partagn ye oToIXEia 160° — 340° (SE - NW) ka1 KAivel pe 76° ywvia mpog SW dnAadr| em@dveia pe
250 /76.

H peAétn 1ToU ekTTOVABNKE OTO TUAMA QUTO TTEPIEAGUBavE TNV OIANOPPWAON TTPAVWY WE KAion
1:4, op1f6vTIO: KATOKOPUPO Kal TTAATOG avapBaduidag Su.

SNy

Tl
£ N

2.3 MpoPoAég Twv em@avelwV oTpwong Kal dikAdogwv o€ OikTuo. 10 didypaypa ¢ TTpoRdaAAovTal oI YECEG €-
TNQAVIEG PETA OTTO TNV GTATIOTIKN avAAUaT Kal EAEYXETAI N BPAXOUNXAVIK GUUTTEPIPOPE TOUG.

Kata Tnv uAoTToinon Twv €KOKAPWY TNG MEAETNG EKONAWBNKAV OOTOXIEG OTO TTPAVEG YETA OTTO

d1doTnua wpwv €wg nuépag. EpgavioBnkav pe TNV HOPQr) ATTOKOANCEWVY TEJAXWY OTTO TO TIPAVEG
peyEBoug AaTUTTOG, TO OTToI KOI CUCOWPEUOTAV OTOV TTOda Tou TTpavoulg. O GyKog TnG acToxiag
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Oev utrepéPaive KAOe @opd Ta Aiya KuBikd pétpa. O pubudg ekdnAwong kai eEENIENG TNG aaToyiag
fTav XaunAog, TTpooeyyifoviag HaAAov ypriyopo epTTUOO TNG HAZag TTapda KaToAioBnon.

OpiovTioypa@IKa €TTI TOU TTPAVOUG Ol GOTOXIEG QUTEG EU@AVICONKAV KATA UAKOG TOU €EWTEPIKOU
opiou Twv avapBabuidwv. ZTnv €£EAIEN Toug Og, KaTETTPEWav TTARPWG TNV avapabuida Kal eTTeKTA-
Onkav TTPOG TO TTPAVEG, KATACTPEPOVTAG TN YEWMETPIA TOU.

4  TEQMHXANIKA XAPAKTHPIZTIKA TOY EXHMATIZIMOY

H 1TAgiovéTNTA TWV PHOKPOOKOTTIKWY XAPAKTNPICTIKWY ToU oxnuatiopou (uyeing Bpaxouala, ap-
KETA O@IKTA dopr) TTPoidedav OTI TIPOKEITAI YIA OXNUATIOUO HE IKAVOTTOINTIKI) EOCWTEPIKH CUVOXT) Kal
avToxr avw Tou peTpiou. H Bpaxwdng autn eikéva 0drynce aTny Bewpnaon Tou, KATa TNV eKTTGVNON
NG MEAETNG Oav KOAAG TToIOTNTOG Bpaxouada. ZTnv TTEPITITWON auTh €dv ekdnAwvoTave aoToyia
autn Ba BPICKOTAV KATW ATTO TOV ATTOKAIOTIKO €AEYXO TWV CUXVOTEPWY ETTIPAVEIWV OTPWONG (S1-
S5) Kal Twv TBavoTEPWY ETIPAVEIWY aouvexelwv (J1,J2,J3,J4), &TTwg TTponyouueva TiIG opicape
Kal oTa eTTiTTeda TTOU Ba TTPOEKEITTTAV ATTO TNV AAANAOTOMNA TOUG Kal Ta HOPPOAOYIKA OToIXEia Tou
mpavoug (Hoek & Bray 1981). Oa avapévape CUVETTWG TNV EKOAAWON ACTOXIWV EITE KATO HFKOG
TTpokaBopiouévou emITTEDOU, €ITE O POPQN TTPICHATOG OPICOUEVOU OTTO ETTIPAVIEG OCGUVEXEIWV,
OTPWONG Kal To TTiTTEdO TOU TTPaVOUG.

AvaAvUovtag Ta dedopéva kal TTpoRdAovTag Ta oTo 0X.3¢, BAcIfOUEVOI OTIG APXES TNG PPAXOUN-
XOVIKNG ol TBaveg ekdNAWOEIG aoToxIwV Ba yivoTav KaTa PAKOG TNG TOPAG Twv acuvexeiwy J1 J3
EVW OPIOKA 100pPOTTOUV KATA WIKOG TNG aAAnAoToprg Tng em@dveiag otpwong 5 kai J1. O1 mo-
VEG ETTIQAVEIEG TTOU TTPOKUTITOUV ATTO TNV aAAnAoToun Twv emmigaviewy otpwong 1 & 5 kai 2& 5 sival
BewpnTIKA AUCN Kal dev UAOTTOIOUVTAI OTO TTPAVEG AGYW TWV TITUXWOEWYV TWV OTPWHATWY.

AcToxia eTTiTredNG HOPPNG KATA PUAKOG OTPWHATOYPAPIKAG ETTIPAVEIAG OEV avaUEVOTAV.

Ta mapatdvw cuvowifouv pia BewpnTIKA TTPOCEYYION TNG CUPTIEPIPOPAS TWV aoBECTOAIBWY e
KOaATTIOVEAAQ N oTToia KaTta TRV TTPAgn dev eTTaAnBeuBnke, pdAAov To avTiBeTO.

KUpio kal puBuIoTIKO TTapAyovTa OTOV KABOPIOUO TWV YEWUNXAVIKWY ISI0TATWY TOU OXNUaTI-
OMOU €xel i AeTTTR) INAUOAIBIKA évoTpwaon oTnV SIaXwPIOTIKA SI0CTPWHATIKA ETTIQPAVEID TWV AOBECTO-
AiBwv. Or1 aoBeocTdAIBOI TOU OXNUOTIOKWOU AUTOU KATA TNV £PYACTNPIOKA €E£TACN TOUG (YEWTEXVIKA
€PEUVA VIO TNV TIPOUEAETN TNG ONPAYYAG EKTPOTIAG TOU AXEAWOU KAl TOU QPAYHOTOG ZUKIAG
AEH/AAYE 1994, Thanopoulos & Dalias 1996) £€dwaav TIG TTAPAKATW £PYACTNPIAKES TIMEG MNXAVI-
KWV XapakTnpIoTIKWV: 0 = 120 MPa kai E = 20000 MPa kai ¢= 35°.

Mia Tagivéunon tou metpwpatog kata RMR (Beniawski 1989) Ba €dive Tiury RMR=80, avTioTol-
Xa 0 oxnuaTiopég eppaviZe TIHEG RQD 70% - 80% kata Tnv Afyn TTupriva o€ BE0EIG EKTOG €pyou.
AvrigToixa n Tagivéunon Tou cUuewva ue 1o ouotnua GSI (Geological Strength Index), 6a Tou
TpoceivatTe TIPA peTagy 30-40 (Marinos & Hoek 2000).

E@appoyr] €UTTEIPIKWY JOKPOTKOTTIKWY HEBOSWV yIa TOV TTPOCSIOPICHS TIHWV XOPOKTNPIOTIKWY
TOU TTETPWHATOG, CNUAVTIKWY OTOV KABOPIOYO TNG YEWUNXAVIKAG TOU CUMTTEPIPOPAS dwoave Ta
atroteAéopara Tou MNivaka 2. H epapuoyn Twv KpITnpiwv £yive TO00 o€ KaBapd acBecTOAMBIKO TUA-
Ha 600 Kal €voTpwan IAUOAIBoU TTou BIaCTPWUATOYPAPIKA Xwpilel TOV aoBETTOAIBO.

Mivakag 2 AVTITTPOCOWTTEUTIKEG TIPEG YEWTEXVIKWYV ID10TATWY Twv oxnuaTiguwy.Uniaxial Compressive
Strength in MPa, mi otaBepd kpitnpiou Hoek Braon, E deformation modulus MPa.

MapaueTpog AocBeoToANBog IAUOAIBIKH) oTpwOoNn
ucs 25-50 1>>

mi 10 4

¢ 35° 18° péyioTn Tin
GSI 45 10

E 20 000

Maparnpoupe 611 Ta ETIPEPOUG TTETPOAOYIKA CUCTOTIKA TOU YEWAOYIKOU OXNUATIOPOU €PQavi-
Couv aKpaieg BIAPOPES OTIG TIUEG TWV YEWMNXOVIKWY TTOPANETPWY TTOU T XapaKTnpifouve. AuTo
aTTOTENEDE KOl TO KUPIO TTPOBANUA KATA TNV £PYACia aUTH, WATE va KaBopIigBoUV oI TINEG TWV YEW-
TEXVIKWV KOl YEWUNXAVIKWY 1010TATWY TTou AdpBAavovTtal utroyn KOTa TNV EKTEAECN TWV UTTOAOYI-
OMWYV, YId TOV TTPOCBIOPICHO TOU GUVTEAEDTH] AOQAAEING

1857



1HOIaH
1HOI3H

DISTANCE

1HOI3H
1HOIFH

DISTANCE

DISTANCE

>X. 4 Alatopég TnG 0doU TTou eKTEAETBNKAV UTTOAOYIGHOI TTPOCBIOPIGHOU TOU GUVTEAEOTH aOPAAEIag. AgiXveTal n
YEWWETPIO TG aoToXiag TTOU TIPOKUTITEI KABWG Kal N TIUA Tou XA TTou TTPOKUTITEI avdAoya ue Tn péBodo Tpoo-
diopicuou

H emAoyn TIMWV yIa TOUG UTTOAOYICHOUG TTPOCOMoIWwaNG yive AauBAavovTag utréyn Ta PAKpo-
OKOTTIKA XOPOKTNPIOTIKA KAl TIG TINEG TTOU TTPOKEIPAVE ATTo epyacTnpliakég dokipéS. KataAngaue oav
TIAEOV QVTITTPOCWTTEUTIKES TIPEC VIO TO OUVOAO TOU OXNUATIONOU OTIG aKOAouBeg: @=16° , y= 2,5
1/K.u. Kal 0= 38KPa. H epyaotnpiokd utroAoyiopévn PEYIOTN TIUR TNG YwViag ECWTEPIKAS TPIBAGS Yia
TNV apyIANIKA évoTpwaon Tou OXNUOTIONoU autou ATav 18° . Me Tnv TaTreivwan TNg TIPAS divoude To
uéyeBog diagopoTtoinang METAgU TNG apYIAIKAG OTPWONG Kal ToU AETTITOU @IAY TTOU TTaPEUPBAAAETAI
oToug aoBeoToAiBoug. H Tipn €181koU Bdpoug Tou acfBeaToAibou AauBdaveral amo Tnv BiBAIoypagia
ue dlagpopoTroinon Adyw £TTIPPONG TwV KEPATOAIBwWY TTou oupTrepiEXovTal. Me TO 610 OKETTTIKG £yIve
Kal n €mMAoyA TNG TINAG TNG OUVOXNG. H Yop@r) Twv aoTOXIWV TOU aXNUATIohoU, pag odAynoe oTnv
Taglvounon Tou aTnV docopwg Kaboplopévn SIaxXwpIoTIKA Ypauur Bpdxou kal e6a@ous KATW aTro To
TIPICHA TNG MNXAVIKAG CUNTTEPIPOPAG Kal OTTOKPIONG TOU KAT& TNV KATAOKEUN.

MNa TNV €€€Ta0N TNG YEWMNNXAVIKAG CUNTTEPIPOPAS TOU TTETPWHATOG UE NEBODOUG £dAPOUNXAVI-
KAG ouvnyopei KaBoPIOTIKA N eNPAVION QUOIKA JIAPOPPWHEVWV TEUAXWYV (OTOIXEIWV) TTOAU MIKPWV
d1a0TACEWY O€ OXEON YE TNV TAEN PEYEBOUG TNG EKOKAPNG.

O AOYog TG ETTIPAVEING EKOKAPAG TTPOG auTNnV TEPAXOUG utrepaifeve To 1/ 60.000.
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2x.5 AloTopég TNG 080U Kal o1 AUCEIG TTOU TTPOKUTITOUV OTTO TOV UTTOAOYIGUO Tou ZA KOl TwV TBavoTépwyV ETTI-
TEdWV 0AioBnong Tmou TTPokKUTITOoUV. OI TIHEG TTAPAUETPWY AVAPEPOVTAI OTO KEIMEVO.

5 YMOAOTIZMOZ TIMON LYNTEAEZTH AZPAAEIAL

MeB6d01 0pIaKNG 1I00pPOTTIAS aTTOTEAOUV TO OUVNBEG EPYOAEio PEAETNG TNG EUCTABEIAG TTPAVWV
(eda@IKWYV A BPaxwdWV Ue €DAPIKF CUMTTEPIPOPA), £XOVTAG WG OKOTTO TOV UTTOAOYIOHUO TNG SUCE-
VEOTEPNG TIUAG TOU OUVTEAEOTH AOQAAEIOG KAl TOV TTPOCOIOPIOUO TWV YEWUETPIKWY OTOIXEIWV TNG
EMPAVEIAG PE QUTH TNV TIPA, N OTToia UTTOPEl va EN@AVICETAI JE KUKAIKA 1) Un HOPO).

H akpifrig pébodog Tou Bishop (1955) ikavoTrolei Tdoo TNV 1I00poTTia TWV dUVAHEWY 60O KAl TWV
poTTWV, dexOuevn TNV doknon Twv OUVAUEWY POTTWV GTO KEVTPO TOU KUKAOU oAioBnong. H emmiAuon
yiQ TNV TIMA TOU GUVTEAECTH ao@AaAgiag, Aaupdvel utdwn 1600 TNV 1I00POTTIa OUVAUEWY O€ KABE
OTOIXEi0, 0G0 Kal GTO GUVOAO TWV.

H péBodog Spencer e€eTdlel TNV I00pPOTTIA TWV OTOIXEIWV, BewpdvTag TNV doknong tng duva-
UNg utro ywvia B, epappolduevn T000 0€ KUKAIKAG OO0 Kal O YA KUKAIKAG HOPQNG ETTIQAVEIA OAI-
obnong.

21NV oAokAnpwuévn pEBodo Tou 0 Janbu 1973, XpNOIUOTTOINGE GUVORKES I00PPOTTIAG SUVANEWV
Kata Tnv dielBuvan TTapAdAAnAa Kal KABETa TTPOG TNV €mM@AveIa oAioBnong — acToxiag, yia Tov UTro-
Aoyioud Tou GUVTEAEDTH AOQPAAEIQG.

AvrioToixa n péBodog TTou avatTuxenke aro Toug Morgenstern Price (1965) Baoifotave o€
OUVOAKEG 1I00pPOTTIAG BUVANEWYV KAl POTTWV Yia KABE GTOIXEIO.
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To Aoyiopiké TToU XpnaoiyoTtroindnke uttoAoyidel Tov ouVTEAEOTH ao@aAgiag Tou TTpavoug TTou Tou
divetal ouppwva pe TIg MeBddoug Bishop, Ordinary, and Janbu, o€ pia apxikf evotnTta. £TnNV ouvé-
XEIQ YiveTal ETTIAOYA CUPTTANPWHATIKWY PJEBODdWY UTTOAOYIGHOU TOU OUVTEAEDTH AOQAAEIag, OTTWGS N
uéBodog Twv Morgenstern Price.

Katd 10 0TAdI0 EKTEAEONG TWV UTTOAOYICHWY, Hia OEIPA aTTO UTTOAOYIGHOUG £yIve HETARAAAOVTOG
TIG TIUEG Y ( KOTO PEPIKA BEKATA) Kal O (KATA YEPIKEG DEKADEG), KABWG ETTIXEIPAONKE KAl N PETABOAN
TNG TIUAG TNG ECWTEPIKAG YwViag TPIBAG KaTa Tagn poipag.

ExkTeAéoBnKav uTTOAOYIOUOI TOU OUVTEAECTH €UCTABEIOG PE TA TTAPATTAVW YEWUNXAVIKA Xapa-
KTNPEIOTIK& Kal YIa OAEG TIG OIATONEG KATA WAKOG TOu TTPavous. Ta KEVTPA TwV «KUKAWV agToxiag»
TOTTOBETABNKAV O€ Wia TTEPIOXN EKTOG TOU TTPAVOUG KABOAO TO UWOGS ToU, VW £YIVE N UTTOBEan OTI OI
KUKAoI SiépyovTal Katd 1o duvaTtdv TTANGiov TNG TTIPAVEIAG TOU TTPAVOUG.

210 0X. 4&5 SeixveTal N yEWPETPIa SIOTOPWY TOU TTPAvVOUG KABWG Kal ol TTIBAVOTEPES ETTIPAVEIEG
agToyiag TTou TTPOKUTITOUV Pe BAcn Tov utToAoyiouo Tou Fs ouppwva pe Tig didgopeg peBodoug. H
TTponyoupevn avdaAuon &cgixvel OTI UTTOBETOVTAG £0AQPIKY CUUTTEPIPOPA YIA TO OXNUOTIOUO TwV a-
oBeaToAiBwy, avapévovTal aoToxieg KaTta PAKOG Tou TTpavous Kal g€ OAo To Uyog Tou. O1 aoToxieg
Ba ekdnAwBOoUV KaTa WPAKOG aBaBWY ETTIPAVEIV O OXECN ME TNV OIOUOPPWHEVN ETTIQAVEID KATA
TNV KATAOKEUR, 0dnyOVTaG O€ PEPIKI KATAOTPOPA TWV avaBaduidwy.

Eival xapaktnpioTiKo OTI ol ETTIQAVEIEG EKONAWONG ACTOXIAG TTOU TTPOKUTITOUV, TTANGIAJOoUV TNV
TTPAYUATIKI) HOP®HA TNG ETTIQAVEING KATA KOG TNG OTToiag eKONAWBNKAV Ol a0TOXiEG. TNV TTPAYMA-
TIKOTNTA 0 BeWPNTIKOG KUKAOG oAicBnong uloTroifjtal atmd TNV KAIJAKWTA JOP®A TTOU TTPOKUTITEI
atré TNV aAANAOTOWN TWV ACUVEXEIWY (OTPWONG Kal SIAKAACEWY) .

ZTOV TTAPAKATW TTiVOKO OEIXVOUNE TOUG OUVTEAEOTEG AOPAAEING TTOU TTPOEKUYAV OTTO TOUG UTTO-
Aoyiopoug pag. Mapatnpouue 6T 6AoI ep@avifouve TIUEG MIKPOTEPES TNG HOVADAG TTOU OTTOTEAEI Kal
TO ATTOKAEIOTIKO KPITAPIO ATTWAEIOG TNG I00PPOTTIAG KAl EUOTABEIOG TOU TTPavoUd.

MEOOAOI YNMOAOIIZMOY ZYNTEAEZTH AZ®AAEIAZ F.S
AIATOMH
BISHOP | JANBU MORGENSTERN - ORDINARY
PRICE

40 0.846 0.875 0.895 0.833
41 0.900 0.880 0.899 0.891
43 0.982 0.977 0.981 0.979
44 1.038 1.022 1.034 1.031
T30 0.980 0.983 0.984 0.982
T31 0.987 0.977 0.982 0.984

6 ZYMNEPAZIMATA

Katd tnv didpkeia epyaoiwv BEATIwWONG Twv XAPAKTNPICTIKWY TNG ETAPXIOKAS 0dou Moulakiou
6pia NopouU Aptag, oto N. Kapditoag, ekdnAwbnke TpoRAnua euotdbelag evog uwnAol Trpavoug.
O1 yewAoyikoi oxnuaTtiopoi mou 10 dopoucav (acBeatdAiBol pe KaATIovEAAEG TNG Cwvng [Mivdou)
ePavifouv TTOAUTTAOKOTNTA TOOO WG TTPOG TNV TTETPOYPAPIKA TOUG cUoTACN (evaAAQYEG aOBETTOAI-
Bwyv, kePATOAIBWY Kal AETITEG INUOAIBIKEG EVOTPWAEIG) OGO Kal £€VTOVA TITUXWHEVN KAl KEPUATIOUEVN
TEKTOVIKH SO

H PJOKPOOKOTTIKA €KTIUNON KAl O EPYACTNPIOKAG O OPOIOUG OXNUATIONOUG UTTOAOYIOHOG TWV Ye-
WHNXAVIKWY KOl YEWTEXVIKWYV TOUG TTOPOPETPWY, TTPOIOEACAV YIAd CUUTTEPIPOPA TOU OXNUATIOUOU
XWPIG aoToxieg KATW aTTd TO TTPICHA TNG BPAXOUNXAVIKNAG.

H €€éNIEN TG ekokang Kal diIaudpPwaong Tou TTPavoUg Kal N CUNTTEPIPOPA TOU OXNUATICUOU
€0€1Eav OTI N GUUTTEPIPOPE TOU OXNUATICHOU OEV AVTATIOKPIVOTAV TTARPWG OTNV apXIKf Tou Bewpn-
an. ATTevavTiag n TTPOCONO0IWGN TOU e «EBAPOG» Kal N avAAuCT TNG GUUTTEPIPOPAS TOU e £QAQIKA
XOPOKTNPIOTIKA TTPOCEYYIOE TNV TTIPAYUATIKF) KATAOTOON, OTTWG £0€IEE O UTTOAOYIOHOG TWV TINWY TOU
OUVTEAEDTH aoPAAeiag Kal Twv TBavOTEPWV ETITTEOWYV aoTOXIWYV. Ol YEWAOYIKOI CUVETTWG OXNUATI-
opoi TTou XapakTtnpiovral arméd TolkIAia guoTaong Kai dopng agiouv 181aIiTEPNG TTPOCOXNG KOl €V-
JIaPEPOVTOG KATA TNV YEWMPNXAVIKH TOUG Bewpnaon, Kabwg PTTopoUV va EUQAVICOUV CUUTTEPIPOPA
1010iTEPa TTPORANUATIKN, ME TNV OnuIoUpyia acTaBelwy ol oTToieg dev eKPPAlovTal aTTo TTPpoKabopI-
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OMéva JOVTEAAD CUNTTEPIPOPAG. ETnV TTPOOTIABEIO AUTA N £peuva EyIve PE TNV eATTIOO va TTpooBéon
EUTTEIPIA OTNV YVWON YUPW ATTO TNV CUPTIEPIPOPE QUTWV TWV UAIKWYV, £XOVTAG (UG ATTWTEPO OKOTTO
Va GUVIOCQEPOUNE OTNV KATAvVONGN TNG CUNTTEPIPOPAS TOUG KATA TNV EKTEAEDN TEXVIKWV £PYWV.
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ABSTRACT

BEHAVIOR OF PINDOS LIMESTONE DURING HIGH SLOPE EXCAVATION.
AN APPROACH TO INTERPRETE AND SIMULATE THE BEHAVIOR OF THE
FORMATION USING SLOPE STABILTY ANALYSIS METHODS.

Sfeikos A.", Stimaratzis Th?, Kilias A. 2, & Christaras V. 2
1 Min. Of Public Works, Dept. for Acheloos Works, Trikala

2 Dept. of Geology, Aristotle Univ. of Thessaloniki, GR- 546 21

The Acheloos river diversion project includes also works which improve the condition of the in-
frastructure network in the area. One of them was the improvement of a section at the Mouzaki -
Arta national road. The road is developed through geological formations of the Pindos Zone. In the
Argithea area, Karditsa County, it cuts through Cretaceous limestone bearing Calpionella. This for-
mation develops high and steep slopes, over 50 m high. It consists of thin to medium bedded lime-
stone, showing locally chert intercalations, and gradational transition to siliceous limestone. Thin silt
or clay layers separate bedding. The formations is strongly folded and intensively jointed. The initial
design proposed the construction of a slope with H:V relationship of 1:4 and benches every 20 m.
The designed geometry was during and soon after excavation destroyed, due to sliding of rock par-
ticles. A new geometry was developed possessing a more stable state of dynamic equilibrium.

Our task is to investigate and simulate the behavior of this formation. Based on data from both
laboratory analysis and literature we ascribed the limestone formation values for its geotechnical
properties. Using these values we estimate the values for the Safety Factor for the geometrical fea-
tures of the slope. We control the stability of the slope using both rock mechanics and soil me-
chanic methods. The results point that rock formations, like the Cretaceous limestone which exhibit
variation in their composition, and high contrast between the geotechnical characteristics values of
the composing elements, may be considered as a material with soil properties. The Safety Factor
calculation using these assumptions for the above mentioned slope, resulted a geometry close to
the one developed. Therefore we conclude that such rock material and formations may success-
fully be simulated as materials with soil geotechnical behavior.
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