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H smAoyf Tou TTO KATGAANAOU VIO TiC CQUVAVTWHEVEG ETTI TOTTOU OUVERKES

Bpaxoéualag TOTTou KoxAa we KA TwV TEXVIKWY XAPAKTNPIOTIKWY TOU TIpoUTTOBETEl Thy ETTAPKA
YVWOT) TWY PNXavigpuv Spdong Tt Tou TIETPWUATOC Kal TS QEpousdg IKaveTNTag Tou. ZTnv
Trapoloa epyaoia e€eTdlovial o1 pnxavicpol Spdong Twv TTEPIcTdTERO Bladedopévivy CUCTNUATWY
xoxAiwone Trou eapudlovral oe uTTdyela METAAAEUTIKG épya. Emmiong, TTapouadiddovral va
armmoteAéopara EKTETUMEVWY HETPAOEWY Kal SoKIwy eAéyxou, B&oer Twy ortoiwv aloloyeital n
PEpoudd IKavOTHTA TWV KOXAIWY AUTWYV Kal EayovTal OXETIKA oupTTepdopara.

SYNOPSIS : The choice of the most appropriate rock bolt type and the rock bolt technical
characteristics for the encountered in situ rock mass conditions presupposes the sufficient
knowledge of their performance mechanisms and their ultimate bearing capacity. In the present
paper the performance mechanisms of the most common rock bolt systems appilied in
underground mines are presented. Additionally, the results of extensive in situ tests and
measurements are given, from which the ultimate capacity of the rock bolts is evaluated and

pertinent results are drawn.

1. EIZAIQrH

Ta ovothuata kKoxAiwong cpapudlovral ev
yével HE OKOTTO TN diatfipnon TS HoPPHS Kal
TOU HEYéBoug, BnAAdH TNG YEWMETPIag Twv
uTTOYEIWY  épywy,  uttooTnpifoviag T
Bpaxdpala kai TrepiopifovTag To PéyeBog Twy
ouykAicewy. Ta avwtépw  ETTITUYXAvOVTA
apevos pe T BeAriwon TG IKavéTNTAS TOU
iBlov Tou TIETPpWHATOS VO  TTapaAappaver
QOPTIA  MECW CUYKEKPIMEVWY  UNXAVIOHWY
dpdong Twv KoMV Kal  agevépou O
EKTOVWOEWS TWV QVATITUCCTOHEVWY TNIETEWY,
étav  auté¢  yivovral apkerd  uywnAig,
eAéyxovrag  €tor TV EkBAwon  Twv
guyKAicEWY Kal TNS XaAdpwaong. Z1a emdueva
egeralovral o1 pnxaviopoi dpdong kai n
pépouca IKavoTnTa TWV KOXAIWV
AQVATTTUGOONEVOU  KEAUQOUS W¢ KAl TWv
KOXAKRV pNTIVNG TTOU EQappolovral eKTETapéva
ot utTéyEIa HETAAAEUTIKG Epya Tou EAAadikoU
Xwpou. BeBdiwg, o1 &v ASyw pnxaviouoi
SiaTuTTvovTal AVIAUTIKG ot UPKETA

CUYYPAMPaTA TTOU a@opolv OTNV UTTOOTAPIEN
utToyeiwy  épywy, wotdéoo Opwg  Kpiveral
OKOTTIN ) CUVTOHN TTAPOUGIGOT TOUug apevog
TIPOG  KATATOTTIOHS TWV  Un  arToAUTWG
£CEIDIKEVMEVIWV  MNXAVIKWV O OTTOIOI  OpWG
QOXOAOOVTAI IE TO UTTOYEIX EPYQ, KO APETEPOU

TTPOG TTIANPECTEPN KaTavonon TWv
QTTOTEAEOUATWY TWV SOKIWY TTOU
Bievepyibnkay.

Onwg eivar Tipogavég, o pnxavionds
Spdonc TOU KGbe TOTIOU KOXAa
SiagopotToiEiTal WE TIPOG TO  PNXAVIOUO
Spdong Twyv utToAoiTwy, avéhoya pe TV
Karyopia oTnv omoia  evidocETAl,  pE
arrotéAeopa 1o k&Be oloTnUa KOoXAiwong va
TTapoUsiGdel  TTIO  OTTOTEAECHATIKH Kt
aTTOdOTIKRy  CUMTIEPIPOPA CE  OpigUéva
meTpwpata. H ev Adyw diagopottoinon wg
TIPOS TN OUPTTEPIPOPA OPEIAETA OTO yeyovog
6T o1 pnyxavicpol e Toug oTToloug o KoxAiag
EMdPAa £TTI TOU TTETPWUATOS £Xouv OXediaaTei
Aappévovrag uTToWN TQ Y yével
XAPAKTNPICTIKG CUYKEKPINEVNG doung
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TIETPWHATWY, HE oTdXo va ouvdudlovral Kal
va aAAnAemSpolv pe aurd katd To BéATioTo
Suvard tpdrro. Qordoo, efalTiag ECPUApEVWY
gmAoywv Kk oxediaopou 1 ouxvéTepa
saitiag TNG SpAong opIGUEVWV AGTABUNTWY
f/xen aTTPocBISPICTWV TTapaydvrwy,
emouuBaivouy  aoToyie OTa  ouoTApATA
KoxAwang.

2. MHXANIZMOI APAZHZ
2.1 KoxAie¢ anpeiakng aykipwong.

ZmVv &v Adyw Katnyopia KoxMwy evrdéooovTtal
01 KOXAIEG avarrTUOOONEVOU KEAUPOUE Kabwg
ETTiONE Kal 01 KOXAIES 01 OTTOIOI QyKUPWVOVTAI
ot TUAMa Mpévo (TTpog Tov TTUBpéva) Tou
diatpipatog, Ye pnrivny. EQocov o1 TeAcutaiol
TOTTOBETOUVTAlL [E  TTEPIOPIOMEVN  TTOOOTHTA
PNTIVIG WATE VA ayKUPWVOVTAl € PIKPG pAKOG
Tou OTEAEXOUC GTOV TTUBHEVA TOU BIATPALATOC,
HE ammOTEAeONa  va  uQicTaTal  anUavTIKo
eAe0Bepo pikog oTeAéxoug, TOTE yia TO W
aykupwpévo THRHA Tou KoXAia o pnXaviouog
dpdong prTopel va BewpnBel idlog pE auTdv
TWV KOXAIWV AVATITUCOONEVOU KEAUQOUG. 2TO
THAKGA TOU OTEAEXOUS TO OTTOIO GYKUPWVETAH HE
™ BonRBeia TG PNTiVNg, 0 UNXaviouds dpdong
HTTopei va BewpnBei ertiong 67 eival id10g HE
AUTOV TWV KOXAILY TTOU ayKUPWVOVTa) 0€ Ao
TOUG TO MAKOG TTou eEETAJeTAl OTH CuvEXEL.
Kard ouvémea, o1 koxheg pnriviig TTou
aQyKupwvovTal ot TPANa Toug povo Ba
e£eTao800v W TTPOC Tov TpoOTIO dpdang Tégo
oty Trapoloca Tiapdypago, 4600 Kai atnv
ETTOMEVN 1) OTTOIX aPOpPd OTOUS KOYAIES pPNTIVING
TTOU ayKupWvovTal ot A0 TOUS TO PAKOG.

O koxhNieg onpelaking  aykUpwong
XPNOIHOTIOIOUVTAI KUPIWG yia TNV UTTooTHpIEN
UTTOYEIWY EKOKQQWY TTOU opdooovTal evrog
CTPWOIVEVWY TTETpWHATWY. Katd Ty dpugn, o
Aueoeg oTpWICEIS TG OpoPRS TTapoudialouy
™V Tdon va XaAapwoouy Kal va SIaxwpioTouy
arrd Ty UutTéAomn pada Tou TIETPUWATOC
exdnAwvovTag CUykAoelg kel oxnparifovrag
BéAog Kapywng. H  eykatdoTacrn KOXAKLY
onMEIaking aykipwong TTapéxel Tn SuvatdTnTa
gAEYXOU TNg &v Adyw TAoNg Kol TTEPIOPICHOU
oTo gAdxioro duvard TG xaAdpwong Tou
TETpWUaTOS.  Asdopévou 6T o1 KoYAieg
ONHEIOKNAS ayKOpwong Jpolv oTo TTIETPWNA
Méow 800 "onpeiwv” (TTeploxés Twy dKpwy) Ta
orroia guvdéovtal HETAO TOUG HE TO METAMAIKS
oTEAEXOG, BewpeiTan 6T AeiToupyolv wg IoXUpd
ehamipia. H 3dpdon Twy &v AdYyW KOXAKAY

gvepyotToiEiTan  dpeoa  agol TTPSKEITAl  YIa
TTPOSVTETAEVA - EVEPYNTIKA - GUCTAUATA.

Kard Ttn ouoTtnuatkr eféraon Ko
TIEPIYPUP TOU HNXaviopou Jpacng Twv
KoMV anueakig aykOpwong, Siakpivovral
500 TTEPITITWOEIS, T) UTTEPAVW TWY OTPUWOEWY
TOU TIETPWINATOS TG Gpeong opo@Rg Kl OF
kKatdAAnho  R&Bo¢  ugictatal  oTpwon
TIETPWNGTOC  UYPNRAWY  TIHWV  UaVIKWY
IBIOTATWY KAl TIAVTWG IKavol TTaxoug WaTe va
éxel T™n Suvaréinra va avalapel TpoéadeTa
opria, TTépa arTé autd TTou avahapfdvel Adn
(Zxfina 1a (Stilborgh, 1986)) kai p) dev
ugioTatal n &v AGyw oTpwon, aAld n opogH
NG EKOKA@RG guvioTaral arrdé pia aAhnhouxia
AETTTOOV  OXETIKG  oTpwoeswy  (ITxApa 1B
{Stilborgh, 1986)). Ze& ouvduaopd pe TIG
AVWTEPW  TTEPITTTWORIG  eCetdleTanl Ko N
SuvaréTnTa TOTTEBETNANG Twv KOXAWOV HE A
XWpic apxIKn TTpoévraocn.

21V Tepitrwion {(a) ko gpdoov oTov
KoxAia Sev €xel emPAnBel apyiki TTpoévraon
gival arrapaitnto n aykOpwon Tou va yivel
EVIOC TNC UTTEPKEINEVNG TTaxIdE oTpwong, N
orTolia Ba TTpéTTEl va Bpiokeral gt TéTolo BdBog
UTTEPAVW TNE OpOPrS TNG EKOKAPRG WaTE va
Hnv emnpedaleTal ammé Tn XaAdpwon TG

- Bpaxdpafag. O pn TrpoevieTapévog KOxAiag

gvepyorToieital  apéowg  MOAIC  dapyicer  TO
TETpWHA  va  XaAapwvel. To Bapog Twv
XAAGPWHEVUIIV OTpwaewY dpa ETTI TS TTAAKUG
CUYKPATNONG Kail Bl pECOU TOU OTEAEXOUG
peTapPiBaleran ot Béon aykUpwong Kal kar
ETTEKTACH OTN OCUMTTAYR Kai IKavoU TTdyoug
oTpwon TETpwpatog. Me tnv  e§€AiEn Tou
eTMRaAAGpEVOU PopTiou avaTTicoovial arTd
TOV KOYAla Suvépelg avTidpaong, ol OTTOIEg
EXOUV WC¢ OTTOTEAEOMA TRV avdoxXeon Twv
CUYKAICEWY KOl TWV TTIEPUNOPPUITEWY TTOU
apxidouv va ekdnAwvovial WeETA armré T
dnuioupyia TS eKokapr¢. OUCIROTIKA, KAaTd
TOV &V AGyw TpOTIO BpAong Twv KoxAWV
ayKupoOMEVOU dKpou, Ol OTPWOEIS TOu
TTETPWHATOS AVAPTWVTAl ME TO OUVOAO TWV
KOXAIOV arré UTTEPKEIEVD aTpuIdn
meTpwparog. H dpdon Twv  EGeTAlOpEVLIV
KOXAIWY  eTTEKTEIVETAN 6TV KOTA TV
TOTTOBETNGO] TOUug ETTIRAMAETAl KO APXIKA
TTPoévTacn. YTTO autég Tig SUVBIRKES O KoxAiag
Sev Opa TTAONTIKA WOTE va  EKKIVIOEI N
gvepyortoinor] Tou pE TN XaAdpwon Twv
OTPWOEWY TOU TTETPUWATOG, GAAa TeAei dN ot
«Asiroupyian ME TNV TOTTOBETNON TOU. ZTNV &V
Adyw TrepitrTwon yivetal katapxriv avaptnon
TOU TTETPWMATOC, EVW guyXpovwg
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ETTITUYXAVETAN KAl N GUVEPYAOIA TwY ETTIHEPOUS
OTPWOEWY TTPOS aXNMaTIopd eviaiag dokol
mAdkag. H  BeAnwpévn  dpdon  Twyv
TIPOEVTETANEVLY  cucTnudTwy  KoxAiwong
ouvigTatal ouocwxoTIKA otV adgnon  Tng
JiATuNTIKAS avToXf¢ kal aTRv avtioTaon évavti
ONICONONG £TT TWV ETTNTESWY CTPWONG agoU n
K&OeTn ot authj ackoOpevn S0vaun, n orrola
opeiheTan o010 POpTIo TG APYIKNG TTPpovTaong,
sival TTAEov peyaAOTepn. AuEdveral n IkavéTnTa
avainyne goptiwv amrd 1o B0 To TrETpwWA,
Sedopévou OTI ETTITUYXAVETAl EVOTTOINCN TWY
EITMEPOUC TTPWICEUNW HE ATTOTEAECMA v
Snuioupyeital UNTTAYRG TTAGKA TTETPWHATOS
UTTEPAVW TNG OPOPNG TNG EKTKAPIC.

O1  guvliAkeg  aykipwong  otny
mepimrwon (B) Ba  pmropoloav  va
XAPAKTNPICOoOY duapevéoTepEC. Eav

epapHocBolv koxAieg onuelakng aykOpwong
xwpic apyikfy Trpoévracn, Ba Trpémmel va eival
onHavtiko0 pfikoug, WoTe n ayklpwon va
emteuxOel evreAws £Ew armé TR Jwvn Tou
TIETPWPATOS OtV orroia  Ba  TTpokAnBEi
xahdpwon. H ev Adyw amaitnan guventayetal
671 To HAKOG TOU OTEAEXOUG TOU KoxAia Ba eivan
OXETKG peydho, 10 KéOTOG UTTOOTHMENS
au§npEVo, EVES N ATTOTEAECHATIKOTATA TNG

TIETPWHATOC, OPITHEVOU TTAYOUG, UTTEPAVW NG
EKOKAPNG, Aaupdavouv Xwpd 1600
KaTakopupeg, 600 Kot opilOvTIES OXETIKEG
KIvioelg xatd 1o emiiTedo Twv OTPWOEWY, ol
ofToiec ouvertayovral TNy avdmmugn kard
TIEPIOXES OTO  TTETPWMG  EPEAKUCTIKWY  Kal
SiarunTIkwy  Suvdpewv.  YIT autég  TIg
OUVOAKEC Ol TTPOEVTETAMEVO! KOXAIES
onuelokRg ayklpwang Bpouv  TTEPICOOTEPO
ATTOTEAEOHATIKG, OTTwg  onuewvdnke oTd
TIponyolpeva.

2.2 KoxAie¢ oAOGWNG TTAKTWANG PE pRTivn.

O1 ev AOyw KoxAieg pnrtiving OSpouv kard
SIPOPETIKG TPGTTO ETH TOU TIETPWHATOC OF
oxéon pe Tov TpoITO Spdong Twv KoxMwv
onuelakric aykOpwong. oT600, Y Toug
KoxMNec pnTivig TTOU QyKupwvovTal GE THAPQ
TOUG HéVO IoYUouY Ooa avagépovral oTnv
TTponyoUHevVn TTapaypago. EidikéTepa,
EVTEAUXS aTTAoTTOINMEVA, MTTopEl va BewpnBei
om, epdoov ry Spdaon Tou KoxAia evepyoTToIEiTal
oTo €helfepo, Hn TTOKTWMEVO, HAKOG TNg
papdou, 16TE O Mnxavicupoi Spdong sivai
avaAoyol QUTWV TTOU Q@opolV OTOUS KOXAIEG
anpeIakic aykOpwaong. AvTiBéTwg, eav n

ZxAMa 1 (a) Avaptnon oOTpwoewv artd
UTTEPKEIMEVN QUHTTAYR Kol ETTAPKOUS TTaXOoUG
aTpwan.

Figure 1 (a) Suspension of lower thin beds
from an above lying thick and intact stratum.

KoxANiwong dev e£aopalileral He IKQVOTTOINTIKY
aglomotia. Mg T1Ic uUTTOYn cuverikeg Bewpeital
TIEPICOOTEPO  QTTOTEAEGUATIKY N £QapHoyr
APXIKWG TTPOEVTETAUEVIRV QUOTNUATWY
koxAiwong, Ta  ormola TAéov  Spouv
arrokAeloTIKG pe  Th dnpioupyla  Sokol 1
TMAdGkag. Kard T yoAdpwon  Juwvng

(B) KoxAiwon oTpwotwv TIpog oXnHATIoNS
TTAGKQG.

(b) Strata bolting for the formation of a slab.

Spdon Tou koxAia evepyorroleiran o Béon TTou
AVTIOTOIXEl OTO aykupwpévo HAKOG, TOTE O
Hnxaviopoi dpdong eival avdioyot autwyv TToU
Ba Tepiypagolv OTN GUVEXEIQ.

01 &v AObyw KoyAieg PBpioxovral o¢
TTARPN ETTaen ME TO TTETpWHA ot SAO TOUug TO
HAKOC HECW TNG Palag TNG pNTivig HE TO oTToio
TTEPIBEAAETAl TO OTEAEXOG Tou KoXAa. E§aitiag

Kapivag A.l., Mnxaviopoi Spdong kai gépouca IKavoTTa KoXAMWwy.




autoy, Katé TNV eKSHAWON HETAKIVAGEWY OTIC
oTpiges TS PBpaxoualag, oe OTTOISATIOTE
0éon Katd PAKko¢ Tou Koxhia, avarrtdooovtal
ETi NG SIEMPAVEIRC TWY TOIXWHATWY TOu
JiaTpAMaTog Kol TN  enTivig  SIaTHNTIKES
Suvdipelg, o1 orroieg peTaBiBalovral pEow TG
BIEMPAvEIRG pnTivng - OTEAEXOUS OTOV KoXAIQ.
Me Tov &v AGyw pnxaviopd avarrricoovral
arrdé Tov KoyAia OJuvdpelc avridpaong oTig
duvdapei  TTOU  GOKOUVTaI armé TG
METAKIVAOEICTOU TTETPWHMATOG, ME COTEAEOHA
va  TIOpePTTOBIfeTAl ©  aTTOXWPEICHOE  Twv
OTPWOLWY TOUu TETpWHATOG. O SIKTUNTIKEG
SuvGueis o1 orroleg  avarmT0ooovTal  OTh
diemedvela  peragl TG pnTivhg  Kar  Tou
TIETPWHATOS  HE TNV AVAKATAVOMI  TWV
AVATITUTOOMEVWY TOTTIKA QOpPTiWY, TTapEXOUV
KUpiax TN Jpaon yikx Tn OUYKPATRONR Tou
TTETPWATOS Ot B£0N TOU KAl TV avaoxeon
TTEPAITEPW XAAGPWONG.

H ex3Awon Twy OTToIWV HETAKIVAGEWY
avTipeTwITileTan  emTéTOU Kt dpeoa,
mieplopifovrag €101 TRV emidpaory NG
XAAAPWONG OTIC UTTOKEIMEVES OTPWOEIS. O
prTopolae va BewpnBei 6T N kaBe Hia oTpwon
urtooTnpileTan xwpiotd. Na v TTepiTTwon
TTOMWY AETTTWV OTPWOEWY Ol KoxAleg TTOU
AYKUPUWVOVTA HE pnTivi) 0 6AO TOUG To HIKOG
£mTUYXdvouv APKETA IKQVOTTOINTIKG
artoteAéopara, Oedopévou  OTI HE TRV
s@apuoyl Twv eV AGYyw  SUOTNHATWY
TTPAYNATOTTOIEITAN OuvEpyacoia Twy ETTIHNEPOUS
OTPWOEWY, TTPOS aXNUATIopd eviaiag dokol i
TTAGKaG, ME BeAniwpéva HRXavIka
XAPAKTNPIOTIKG oTo civoAd ™G.
ETmTpooBéTsg, HE T E@appoyn Twv ev Adyw
KOXAILOV erfITUyXaveTal adgnon TS IKavoTnTag
TOU TTETPWMATOS VA avBioTaral oTny ekdAAWOoN
DIaTUNTIKWY  KIVACEWY T TWwv  ETTTTEDWY
OoTPWONS. Xapn aToug Unxaviopolg dpdong
TWY KOXAIWY autoU Tou TUTTOU, TreEpIopifovTal
Ol KATAKOPUPES OXETIKEG KIVATEIS METAED Twv
CTPUWCEWY TOU TTETPWHATOS, EVW)
Trapeptrodiovral Kot ot opIfovTIES KIVIioEls. Oh
avwTépw pnxaviopoi 3dpdong Twv  uttdyn
KOXAIWV Spolv auyxpovwe Kol guvduacuéva
otn Bpaxopala, yeyovdg To otroio kabioTd
S0okoAn TN Bidyvwaon ot kKaBe TTepiTTTWON TOL
KUpipXou  pnyaviopod Kai  Ttou  Baduol
eTTISpAONS Twy UTTOAOITTWY.

E&airiag Tou 411 n Spdon twv uttdéyn
KOXAIWV er1i TOU TTETPWIHATOS Eivan ouvexg KA
ge OAo TO Hfkog Tou Jdiatpriparog, ot
ommoiadiTroTe  Oéon KAl av  eMPavioTel
ArTOKOAANG  TWv  OTPWOoEWY armdé v

urtéhormmn pada Oa  urtapger  dueon  kai
"emroTTOU” eTTERPacn Tou koxAia. Kéam Téralo
Sev ugioTaTal oTnv TIEPITITWON TWwvV KoXMuv
aykupoUpevou dkpou ol orroiol Spolv aTO
TTETpWHEA Hévo péow 0o "onueiwv".
Avag@opiKd ue TNV apxIkf TTpoévracn
ge Oxéan ME TOug Koyxhieg pnrivng TTOU
aykuptovovTal ot OA0  Toug TO  UAKOG
onuciwverar ém 1o emPBalidpeve  poptio
MEiWVETAl TTPOOJEUTIKG, CUPQWVA Kol ME TN
BewpnTIK) av&Auon, EVTOS HIKpOU HIKOUC TOU
aykupoUdevou aTeAéxoug. Kard@ ouvémeia n
Spdon Tou ev  Adyw  peyéBoug  OTn
OUYKEKPIMEVN TTEPITTWON €ivai TTEPIOPITHEVN,
av oyl aueinTéa. H ocuvelogopd Tng apXIKig
TTpoévVTacng oy uttooThpi§n ™G
Bpaxdualag, e@boov auth dievepyeitan ME
KoYAieg pnTiving TTou aykupwvovtal ot OAo
TOug To PAKOG, eival achpavin gt oxEon ue TN
ouvelopopd Tou iBlou  peyéBoug  Srav
epapudlovial KoxAieg anpelaki¢ aykipwong.
Erropéviag, n emBoAn guoTtnuatikng apxIKig
TTPOEVTaONG Of KOXAIES OAGOWUNG TTAKTWONG
pHE pnTivn Bev  atTo@épel Ta  EMBuuNTa
artorshéopara, empapivovTag auyxpdviwg Tn
diadiIkaoia NG eyKATAoTAONG ToUg, EKTOC £av
ToTT00ETNOEi OToV TTUBUEVO TOU BilaTprpaATOC

pnrivn TaxiTepou xpévou TTHENG.

3. ENITONOY AOKIMEZ EAEMXOY THzZ
PEPOYZAZ IKANOTHTAZ

3.1 Aokipég TTou EKTEAECONKaAY.

Npokeipgévou va aglohoynBei n ouprepipopd
TWV avwTEpw TUTTWY KOXAKDV HE Ta TEXVIKG
XTAPAKTNPIOTIKA TTOU  epappdlovral Kot va
TpoodiopIcHEl N @épouca IKavOTNTA Toug OTIS
eTTi TOTTOU OUVONKES, TTPOYPAMUATIONNKAY Kal
EKTEAEOONKaY KATAAANAEC OOKIPEC EAEYXOU
(Okovoudmiouhog & Kopwvdkng, 1992). Oi
Sokipéc Tou  dievepyriBnkav  ATav  SOKIMES
£EHAKEUONG KAl YIa TV TTpAyaToTToingr Toug
xpnoigottonénke kardAAnAog e§ommAiiocpdg Tou
Epyaotnpiou MetaMAeumikig TexvoAoyiag Tou
E.M.M1., o orToiog IKavoTTolEl TIC TTpodIaypagée
¢ AirBvolc Evwoswe Tng MnXavikig Twv
Nerpwparwy (ISRM, (Brown, 1981)). O ev
Aoyw eGoTTAIONOG gival KOTAOKEUNG
ENERPAC, é&xa1  duvarétnra  avdarmmuéng
£QEAKUOTIKOU Qopriou éwg 300kN. H péyiomn
Siadpopry Tou eupPoAou Tou eEoAkéa eivan
120mm.

O1 Soxipég £§0AKeuoNG ievepyrBnkay
oe KoxMe¢ ol ormolol  TorTo8eThOnKay o€
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aoReoToNBIKA TreTpipara Toupwviou nAiKiag
(Mégo Kpnmdiké). O1 ev Adyw aofeotohiBol
givay Halpol, poudioTopdpol,
MIKPOKPUOTAAAIKOI M€ BIToupevIL)BN oapr Katd
mv 8padon Toug. Erriong, efohkeloeig
Sievepydnkavy  gg  UTTOKEihevoug  Twv
TIponyoupéviey  aoBecToAiGoug TiBwviov -

Kevopaviou nAikiag, Aeukol  XpWuaTog,
HAKPOKPUCTAAAIKOUS Kal OXETIKG
TTIAXUOTPWHATWSEIG.

3.2 KoxAieg avarTTuogouévou keAUpouG.

It KoxMec avammuogopévou  KEAUQOUC
ekteAéoTnKay ouvolIkG 8 Jokipég {ZxApa 2a).

Apxikd  Bievepynibnke n Spugn  Twv
SiarpnpdaTwy HE eAagppid DIATPNTIKA
acpoéoPuUpPA,  KPOUTTIKO-TIEPIOTPOPIKA.  Ta

opuocoOpeEva SiaTpAara Arav pikoug 1.8m Kai
2.5m miepitou, Siapétpou 36mm £wg 40mm. H
Sdiakopavaon otn SKiJeTpo TG OTTAS o@eieTal
e TTOIKIAOUC TTaPAYOVTEG, HE CHPAVTIKOTEPOUS
myv aduvadia TTou TTapoucidlel o &v Adyw
£EorTAIoNGE BidTpnang va diatnpeitan armdéAura
oTabepdc Kat& T AsiToupyia Tou Ww¢ KAl o
Slakdpaven TG oKANPOTNTAG ToU TIETPWHATOS
KaTé O£on.

MeTd arrd Tnv dpugn Kal Tov KaBapiopd
TV dIaTpnUdTwy akoAouBoloe n dadikacia
TOoT108€TNONG TWV KoXMWy. O1 KOXAiEg Twv
Sokpwv eixav Siduetpo 16 mm, pikn 1.8m 6
2.1m ko n SapdpeWon Tou CWHATOS TG
papdou fitav Acia 1 edkoeIBAg. Ta pnxavika
XOPAKTNPIOTIKE Tou XAAuBa uynARS avroxnic
ATav KATA TOV KATAOKEUAOTH, Taon Opadong
600MPa ka1 Tdan diapporic 360MPa, eviv n
EMMAKUVON WETG TN Bpaldan opileTan TrepiTou
010 14% ToU ap)IKoU HAKOUG.

O1 Kepahég avarTTucoopévou KEADQoUg
mTou Xpnowworroindnkav firav vorrov BL 1635
oUMQWVA e TOV  XAPOAKTHPICHS  TOU
karaokeuaoTr} (ELBROC), SirTAfig olaydvag pe
BiGueTpo 35mm, ev) To GUVOAIKG HIRKOG Toug
Arav  100mm. To uAKog Twyv olaydvwy
XWPIoTd, dnAadr To MAKOG TOU KEAUQOUC TO
omoio ueTd TV avdrmrugl Tou &vidg Tou
SiatpAparog Ba epxdrav ot EMAPH ME TO
méTpwia, Aray 74mm. H diduerpog Tou
SIATPAMATOS EQAPHOYAE TOU AVATTTUGOOEVOU
KEAGQOUG TIpoTEIVETAN ATTO TOV KATAOKEUOTH)
va eival petagld 35mm kai 40mm. Erriong, ol
TTAGKEG cuyKpdTnong ol oTToleg
XpPNOHoTTONONKAY Katd TNV EeKTEAEON TWV
SoKiywy ATav  TeTpaywvikég, BoAoedolg
DIGHOPPWOTG OTO KEVTPIKG Toug THHa, TOTTOU

WC 1636 (ELBROC). O1 akpég Twv &v AOyw
mAaxwv Atav 140mm kai 150mm, evw To
TIaxog Toug ATav Of OAEC TIC TIEPITITWOEIS
8mm. O) TTAGKES ATAV KATATKEVAOHEVES, ATTO
x@AuBa U.T.S. 400MPa.

To oloTnua koxAiwong ouvodeudtay
Kal armd  kartaAAjAou  TOTTOU  npicQaipia
TIpocappoyi¢ Kai TIEpIKOXAI. Ta nuioeaipia
gixav péyiotn Ko eAGxIoTn ewrepikn SidueTpo
50mm ka1 20mm avrioToIXd, ETTITPETTOVTAS
£101 TrapékAion ™G pdpSou Tou koxAia arrd
v K&Beto oTOo THéTPWHa péxpl kan 30°. Ta
mepikOXANia, TéAog, Hrav TIdyoug 150mm,
Ogoug 38mm Kal KATAGAAAAOU CTTEIPUHATOG
WOTE va auppuvolv E TO OTTEIpWHY TG
papdou Tou KoxAia.

H TormoBétnon Twv  CUGTNHATWY
KOXMwaOng omy  TIPOKEMEVN  TTEPITITWON
SIEVEPYEITO XEIPWVAKTIKA, eV N SUGYPIEH Toug
yivétav pe aepdkheido eAappdc KAaTaokeung,
TUtToU ATLAS COPCO LMS 44 - HR - 01, pe
SuvardTnTa avarmmTugng poTtic oTpéwng g
T4ENS TWv 45kpm 1j pe xeipokivnTo KALISI.

Y TG aVWTEPW QUVORKES
ekteAéobnkay  Sokiég  e&OAKeuong, T
Slaypdupara Twy orroiwv Sidovral oTo ZXNMa
2da. Amd Tta arfoTEAéouaTa  TwY  SOKINWV

~ ouvdyovral Ta EEAG :

MNa @oprio ¢ Tagng Twv 80 é&wg
100kN emoupBaivet onpavTiki Trapaudpewon
n oroia avmioToIXEl otV TTapaudppwaen TG
TTAdikag ouykpdrtnong. MNa 1o ev Adyw goprio
emTpémeTal oucwtoTiké n évapgn  Tng
XOAGPWANG Twv OTPWOEWV TG AuEonS
opoOYRg, Bewpviag OTI TO aAVaTTTUSCONEVO
kéAugpog Sev ohigBaivel yia pIKpSTEpA @opTia.
Eav, XpnoiMoTToInBel SIAQOPETIKWY IBIOTATWY
TTAdKa guyKpdTnong T6TE TO KPITIHO POPTIO YId
T0 omoio Oa Taparnendel To AvWTEpwW
eavépevo Oa Siapépel WS TTPOG TRV TIHN.

To uéyioTo @oprio oOT0  OTTOIO
Tapatnpsital agToyia Twv gv Adyw KoxAiwy,
ME ThHV €KSHAWON ONUAVTIKAG HAKUVONG,
Kupaiverar petafd twv 100 kot 120kN, pe
opiopéveg Wovo  artokAigelg.  AgloonpeiwTo
YEYyOVOG aTToTEAEl Ny aotoxia evég EK Twv
SoKipaocOévrwy  KoyAiwv pe  Gpadon NG
papdov  KoYMwoEwg OTNV  TTEPIOXN  TOU
OTTEIPWHATOS, ZTN TUYKEKPIPEVN TTEPITTTWOTN TO
péyioTo QopTio avilABe ota 145kN, TIpr apKeTd
upnAdTepn  amé  aQuTi yia TNV oTToia
Tapatnpifnke aoToxia Twv TTIEPITOOTEPWYV
KoxAiv. To ev Adyw oToixeio utToBnAwvel o1
TA XAPAKTNPIOTIKG TOU XGAUBA £K TOU OTTOIOU
gival karaokevacpévn n papdog koxAiwong

Kapivag A.T., Mnxaviopoi Spdcong kal @épouaa IKavoTnTa KoXMwv.



gival eTrapKn, £V ouvBuaZovTal IKavoTTOINTIKA
HE TN OGUUTIEPIPOPG  TOU  OUGTHHATOC
KoxAiwong. H ekdAAwon onuavrikAg, Mn
arTodeKTAG HAKUVONG, N OTToia odnyolos Ot
aoToxia Youg KoxAieg, exmipdaral T opeileTan
Kard KkOpio Adyo oV TIapaudpewon Tng
TTAGKQS CUYKPATNONS Kol oThv oAignon Tou
AVUTTTUGOOMEVOU  KEADQOUG  €vTOG  TOU
SlarpAparog.

Ma 1 Sokipr) No6 TIpéTTel va onpeiwel
6Tl EAaBe xwpa oe Bfon otV orroia Kard
KOWVH EKTIUNON TO TIETPWHA TNG OPOPRAS ATAV
£EAAACIWMEVD, VD N TTapOUTia vepol EVTEE
Tou BiaTpfparog Tav eudigkpitn. Ta 500 autd
oToixsia KaBioTolv aTrTOAUTWG SiKaloAoynpévn
™  CUUTTEPIPOPA TOU QUYKEKPIPévou
CUCTAMATOS KoXAIwonNg.

3.3 Koyhiec pnrivng.

O dokipég e5OMKeuong ekTeEAéoTNKAY CE RdN
EYKATETTNUEVOUG KOXAIEC pNTiVRG Kal o€
KoxAie¢ ol ofToiol  ToTToBeThBnKav e
BlapopeTkéG TTOO0TNTEG pnrivAg. Z&  1dn
£YKATETTNHEVOUG, TTaAIOUg KoXAIEG pNnTivig, Of
oToiol ATav Ce AgIToupyia SnUAvTIKG Xpovikd
diGaTnua, Tepittou 2 Xpdvia, Kol CE OpOPr ME
évrovn TNV MTapoucia vepo, eKTEAEoTRKAY

He SIAPOPETIKA moooTNTA pnTiving
ammookoTroUoay ot HEAETR TG £midpaong
TTou Xt To MéyeBog autd OTN CUMTTEPIPOPE
Kal o pépouca IKavéTnTa TWV
CUYKEKPINEVWOV  CUOTNMATWY  KOXAIWONG.
Mpokelpévou va  eivan kard 1o Suvardv
eheyxOpevee o ouvlrkeg NG Bokiprg oc 6T
apopd OT0 HAKOG ayKGpwong, ETAEXBNKE n
TOTTO0TNON TWV TTPOG SOKINA KOXMWY VA Yivel
0t TTaXUSTpwWHaTWdn acBeotéMBo, cupttayn
KQl QUVEKTIKG, OTOIXEIQ TA OTTOIX ETITPETTOUV
va BewpnBel 6T Ta opucadpeva JiarppaTa
Kas WaGhioTa oty iBIa aTpwion éXouv Quvexn
ToIXWara, oTaBepric OxeTKd dapétpou Ko
dev TTapepParovral kKapoTikd didkeva i GAAa
Kevd arté Ta orroia Oa frav duvartd n Siaguyn
TogotATwWyY pnrivig. O1 Sokipég eEdAkeuong
uTTd TIC aviTépw ouvBrikes ATav cuvohikd 11
(ZxAuata 3) ke 3B). Tpeig koxhieg eixav
rotroBeTnOei e 0.5 puoiyyio pnTivig, TPEIS HE
1 @uaiyylo, emiong Tpeig pe 1.5 Quaiyyia Ko
d0o pe 2 guaiyyia pnTivng.

O1 Trahaioi KoxAieg fTav pRkoug 2.6m,
OVOMAOTIKAG SiapéTpoy 20mm, eVl EKTINGTAI
6m ToTroBeTiBnKkav ue 2 f 3 puoiyyta pnTiving
olhewva He v TUmKA  Sladikacia
TOTTORETNONG ME PopEio nAwoews. Erriong, ol

_ TTAGKEG OUYKPATRONG ATaV TETPAYWVES WE
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IxApe 2 {a) Aokiuég EEOAKEUONG KOXAIWV
AVATTTUGOOWEVOU KEAUPOUG.

Figure 2 (a) Pull out tests on expansion shell
rock bolts.

TPEIC BOKIPEG artd TG orfole¢ prTopolv va
eKTIUNBoUv  opiopéva  evdelkTikd  oToixeia
avVaQopIKA ME ™Mmv eMidpaon Tou
OUYKEKPIMEVOU TTEPIBAMAOVTOG EYKATACTAONS
TWV KOXANWV oTn @gépouca IKavoTNT Toug
(ExApa 2B). O1 dokipég oToug KoxAieg pnTiving

(B) Aokinéc efOAKEUONC TTAAQIWY  KOXAKUDV
pntivng (Kapivag, 1995).

{ b) Pull out tests on old resin anchored rock
bolts (Karinas, 1995).

0ohoeidn] Kevrpikhp Siapdpgpwon, TTAEUpdS
150mm ka1 Trayxoug 6mm.

AvaQopik& pE TOUG KOXAieg TTou
eAéyxOnkav wg TIpO¢ TNV EMidpacn TG
ToodTNTAG  PNTIVIG  onpeitoveral  ém ol
XaAUBSIvEC papdol Twv KoXArLY pnTiving fATav

Kapivag A.T., Mnxavicpoi S5paanc Kar ¢Epouad IKavaTTa KOXAIV.




ovopaoTIKAG SiapéTpou 20mm Kol HRKOUS
26m. Ta Swarpfjpara oTa otToia
torrofeTABnkavy  of  eferaldpevol  KoxAieg
pnTiviig  opuXBNKav Me KkaivoUpylo KOFTTIKO
dkpo, ovopaoTikfg Siapérpou 26mm. H pnrivn
TTou  Xpnodotronidnke Arav Tirtov TITAFIX,
TroAueaTepikfy Tayxeiag Tfewg. Ta Quaiyyia
oTa oTfoia eival JUOKEUAGUEVN N PNTIVR £Xouv
ovopdaaTIKr SidpeTpo 18mm kai pikeg 900mm,
eV Ta puoiyyia pnTivng TTOoU
KATAoKeUGoBnkay yia TIg avayKkeg TNG Epeuvag
ATav pAKouc TiepitTou 450mm. Ze 6m agopd
gtV TOTTOBETNON TWwV KOXAHLY Tn¢ OSOKIUAG,
auTly TIpaypatotTtonilnke pe éva K Twv
XPMOIHOTTOIOUMEVIOY  SIaTPNTIKWY  PopEiwv
nAwaoewe T0tTou PEC 22, Tou oikou SECOMA.
ErmmTpooBéTwg, TTpéTTel va ONUEWWBET 6T o1 gv
ASyw KoxAieg pnrivng Sokipdobnkav  xwpic
TAGKa ouykpdtnong. H emAoyl auth Eyive
BI6Ti Ol CUYKEKPINEVEG BOKIESG atTooKOTTOUTAY
otn diepedvnan TN ETTIdpAcnS TG TTOoOTHTAS
¢ TOTTOBETOUPEVNS PNTIVING oTnV IKAvETHTA
avaAnyng @optiwy. ZUVETTWG, OTA OXETIKA
diaypaupara, ol HeTPOUUEVES TTAPAHOPPUICEIS
- Jeratortioels agopogy  pévo  omv
Tapaudpwon Tng papdou Tou koxAia, oToug
HIKpOBpuPMaTIGNoUS TOU TIETPWMATOS, OTNV
TTAPAUOPPWON TOU TTRWHATOS TNG pNTIVIG KA
aTig oMOOACEIC OTIC JIETTIPAVEIEG TTETPWHATOG

Amé to ZxAMa 2B, TTpokuTITEl OTI N
PEpouca IKAVOTHTA TWV TIAAAKDY KoxMWV gival
¢ TédEnc Twyv 150kN. Ma To ev Adyw @oprTio
TTaparnpeitat guvexnc avgnon TG HWAKUVONG,
TO MEYOAUTEPO TTOGOOTO TG oTroiag eKTUdTal
6T avTigTolxel oTNV oAigBnon Tou koxAid.

H ¢@épouca KKavéTNTa Twv TIAAQDY
KOXMUV SIOTIICTWVETAI EAQPPWG HEIWHEVN OE
oxéon HE TN Pépoudd  IKavotTHTA  TTOU
Tapoucidfouy oI TTPAOPATA E£YKATECTNHEVOL
KoxMeg Ko n otrola eivar g Tdgng Twv 160
kN. Zuverrwg, JrTopei va Bswpndei oM n
emidpaon Tou TEPIPAANOVTOS eyKaTAOTACNS
TWY KoXAMWY Kal eISIKGTEPA TN TTapousiag Kal
KuxAopopiag vepol erfl g  @époudag
IKavOTNTAG TwV KOXAWV elval kar  apxiv
TIEpIOpIoKEVN, WE TNV EMQUAGEn ekTéALong
peyaAUTEpOU apIBpoU avéhoywv SOKIHWY.

Amné Ta SiaypGuHara Tou ZxAuaTog 3a
TTOU a@opolv O KOXAIEC EYKATEOTNHUEVOUG HE
0.5 @uaiyyio pnrivng, prikoug 450mm, dev
SINTIOTWVETAl  eviaia  guuTTEpIpopd Twv
KOXMWY, &V TTapatnpsital  OnPAavTikn
SiagopoTroinon  oTn  MéyIoTR T Twv
MBAAASHEVIWY POPTILIV.

A6 Ta Siaypdppara Tou ZXAuaTos 3a
TTOU a@opolv 0t KOXANEG EYKATEOTNWEVOUG HE
1 guagiyyio pntivng, prkoug 900mm guvayetal
katapxfiv 6Tl N cupTTeEpIpopd Twy KoxArwv dev

- PNOTiVNC Kot pnTivng - padou.
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Zxfua 3 (a) Aokipég eEOAKEUONC KOXAIWY ME
0.5 ka1 1 guaiyyo pnTivng.

Figure 3 (a) Pull out tests on rock boits
anchored with 0.5 and 1 resin cartridge.

Y1réd TG AvWTEPW OuvenKkeg
dievepyrbnkav SoKipéc eE6AKEUONG TE KOXAES
pNTiVRG, aTTO TA ATTOTEALOHATA TWV OTTOIWY
ouvdyovtal Ta akdAouda:

(B) Aokiuég £§6Akeuong koxhwv pe 1.5 kar 2
puaoiyyia pnrivng (Kapivag, 1995).

{b) Pull out tests on rock bolts anchored with
1.5 and 2 resin cartridges (Karinas, 1995).

TTaparnpeital pia ouvexrig auénmkn Taon oto
empBaiiopevo  @oprio. Na  mpyég  Tou
eMBaAAOpEvOY  POpPTIOU  HEYUADTEPEG TWV
120kN T1epitToU, TTaparTnpeiTal peydin avgnon

Kapivag A.T., Mnxaviopoi Spdong kol pépouda IKaveéTTd koxa\ltbv.




™T¢ HAKLVONG Xwpic avdAioyn adénon Tou
popriou.

O koxAiag Nod actéxnoe oe @opTio
175kN, pe Tnv Trapaywyr) duvatol fxou Ka
olyxpovn TITwon Tng évdegng Tou HavopéTpou
Tou opyavou otnv TR Twv S50kN. Me v
TepaItépw  QOPTIAN TIAPATNPAONKE GUVEXAC
METATOTTION TOU OTEAEXOUS UTTO  XOHNAS
£TTIRAAAOUEVO @OpPTio. ATTO T CUYKEKPIMEVN
CUMTTEPIPOPA eKTINGTal 6T N aoToxia ogeiAeTal
oe Sidppnén TNE cuvaesiag otn JIETTIPAVEI
TIETPWHATOG - PATIVIS 1) PNTIVIG - OTEAEXOUG.

ATt Ta diaypduuara Tou ZxAparog 38
TTOU a@opolV Ot KOXAIEG EYKATECTNMEVOUG HE
1.5 @uoaiyyia pntivng, SIATHOTWVETAS 101KiTEPN
opolopoppia Kol CTADEPOTNTA o™
CUMTTEPIPOPA TWV CUATNHATWY.

MNapatnpeitas  erriong, uika  cuvexng
auinmkn Taon Tou empaiiduevou popriou, To
orroio gBavel Ta 175 - 180kN karé péyioto.O
puBuog auéfong Tou emBalAdpevou @opTtiou
gival onuavTikGg péxpl Ta 140kN TTepittou, evw
oTn  OouvéxEid  TTEPIOPIfETAl  ONHAVTIKA.
Avriotoixa, n Herpolpevn pMAKuvon eiva
OXETIKA TTEPIOPIOHEVN HEXP) TO QOPTIo TWwV
140kN kau au€avel onuavTIKa OTh CuvExEla HE
HIKpt} ad§non Tou @opTiou.

To péyiotro @opTio TIOU ETIPARONKE
otov KoxAhia No8 Arav 175kN Trepitrouw. Na
auth TN POpPTICN TTAPATNPASNKE TITWONn Tou
popTiou dnAadr eKTéVIWON HECw
TTOPQUOPPUICEWY - HETAKIVIICEWY, EVW &V
OUVEXEIQ HE TRV MEPIKA alGEnon Tou @opTtiou
TIPOKAIBNKE acToXia He TN  Tiapaywyr
Suvarol Soplfou, evid TO QopTio &V guvextia
HeErDenke HéXP! TS TINAS Twy 20kN. H ev Adyw
CUMTTEPIPORA, N OTTOIa TTAPATNPRONKE KA O
éva KoyxAia eykareotnuévo pE 1 @uaiyyio
pnriving, exmipgaral 8T opeiAeTan o€ dIAKoTTH THG
ouvaeelag oTeAéxoug - pnTiving i PNTIVIG -
TIETpWHarog, orrote Sev eivan TTAéov Suvath n
avainyn optiwy.

Anoé ta daypdppata Tou ZxXAUaTog 3B,
Ta otroia agopolv ot KOXAIEG
EYKATECTNHEVOUG HE 2  @uoiyyia  pnrivig,
ouvayeTal 6Tl To HéyioTo emBaAidpevo popTio
giva augnuévo CUYKPITIKA WE TIg
TTPONYOUEVEG TIEPNTTTEK,.

4. ZYMREPAZMATA

Zra  daypduuata Twv  SoKIPwv
e§0Akeuong eival duvardy va diakpiBolv dUo
TUAMaTa. To 1Tpwto  opifetan  petagld  Tng
Evapgng TNG POPTIONS KAl TOU QPOPTIoU YIX TO

omofo To péyeBog Tng HAKuvong  Eival
TIEPIOPIoHEVO, eV TO BelTEPO OpieTan PeTAgU
TOU @OpTiou auTol kal Tng aoToxiag Tou
koxAia, 0To oTToi0 N PAKUVON £ival ONUAVTIKL
yia pikp pévo augnon Ttou emBaAAdpevou
popTiov. KafopilovTag OUVETTLIG TO aTTOBEKTO
péyeBoc uAKuvong yia  kABe  TTEPITITWON
kabopileTal ka1 n Pépouca IkavéTnTa TOU
KoxAig, n orroia avTioToixei oTo @opTio TToU
Siaxwpidel Ta S00 TuAHATA TWV SiaypappdTwy.
To MéyeBog Tou ev Adyw @opTiou frav
HIKPOTEPO YIX TOUG KOXAEG avaTTTUCGTOMEVOU
keAigoug (100-120kN) ouykpivépevo pe autd
TWV KoxMwv pntivng TTou ATay 150kN yia Toug
maAaiolg KoxAieg, 120kN, 140kN ke 160kN
yia KoxMec 1, 1.5 ka1 2 euaiyyia pnrivig
avrioToixa.

H  ouprepigpopd Twv  KoXMWwv
avarrucaopdévou  keAOpoug  pTTOopEi  va
XApakTNEioBei OXETIKA oTadepr], egapTwpevn
OMWE oe oNUAavTIké Padud arrd ng ermi T6TTOU
CUVORKEG. AVaQopIKa e ToUg KOXAIES pnTivig
onMewoveETal  6m  n araBespdtnta o
OUMTTEPIPOPE TOUG eSapTdTAl ONUAVTIKE ATTO
TV TTOCOTATA TG PNTIVIIC TTOU EICRYETAN OTO
Sidtpnua. Voo  peyaAutepn  eivar  n
TOTTO0ETOUHEVN TTOTSTNTA PNTIVNG, avaAoya PE
TI¢ £TT TOTTOU OUVORKES, TOTO KaAUTEPN Eival N

- WAKTWAaN Tou OTEAEXOUG Kal OTABepOTEPN N

oupTTEPIPORG Kat To MéyeBog Tng @épousag
IKavOTNTAG TOU KoXAIA.

Zuykpivovtag Ta  dilaypappaTa  TWv
KOXAWOV  avaTTTugcopévou  KEAUQOUG Kl
pNTiVIC ouvayeTdl TO OCUMTTEpaoNa OTI ol
KOXAEC pnTiVIG TIaPOUdIAdovTal TTERPITOOTEPO
AKapTTTol. H &v AGYw OUUTTEPIPOPA EKTIHATAI
Om ogcideTal TOCO OTO 6T OTIC DOKIHEG TWV
KoxAiDv  pnrivng  dev  xpnowpotToiienkav
TIAGKES OUYKPATRONG, yia Toug Adyoug TTou
TipoavaPépdnkav OTN OXETIK TTapdypago,
600 kai 010 Om o &v Adyw KoxAieg
guvepydalovral Je TO TTETPWHA O& peyahlTepo
HAKOG.
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