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AykUpia UTTOOTHPIENG ONPAYYWV-OUVEXOUG TTAKTWONG ME OPNVOUUEVO OXIOTO CWARvVa
(aykupia SPL)

Tunnel support with split set type rock anchors (SPL anchors)

KAdon TipoAdéynong: 2
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MpoéAoyog

H mapouoa EAANvVIKA Texvikn Mpodiaypapry EAOT TI1 15601-12-03-
03-07 «AykUpia UTToOTAPIENG ONPAYYWYV OUVEXOUS TTAKTWONG
HE opnvoUuevo oX1oT6 cwAnva (aykupia SPL)» BaciCetay otnv
Mpoowpivp  EBvikA  Texvikn TNpodiaypaery (METEM)/ /mou
ouvTaxOnke amd T1o lvoTitouto Oikovopiag Kataokeuwy (IOK) utrd
v emotteia g 2™ Opadag Aloiknong Epyou (2" \OAE) Tou
YTtroupyeiou lMepifdAhoviog XwpoTtagiag kal Aquociwy/ Epywv
(YNEXQAE).

Tnv emegepyaoia kal TNV €kdoon TNG TaAPOUOcAs/ EAANNVIKAG
Texvikig mpodiaypaeric EAOT TN 1501-12-03/03-07, avéhaBe n
Eidikry Ouada Epyou EOE 5T mng EAOT/TE 99/«Fpodiaypa®ég
TEXVIKWV £pywv», TNV ypauuaTeia TnG oTmoiag €xgl n Aieubuvon
Tutmromroinong Tou EAANvikoU Opyaviopou TumoTttojnong (EAOT).

To keiyevo NG Tapoucag EAANvIkAG Texvikng Mpodiaypa@rg
EAOT TN 1501-12-03-03-07 eykpibnke tnv 23" AekepBpiou 2009
amd v EAOT TE 99 oUp@wva pg ToVKavovioud ouvtagng Kai
£KB00NG EAANVIKWYV TTPOTUTTWV KaI TTPOSIAYPAPUIV.

© EAOT 2009

OAa ta dikaiwpara €xouv katoxupwBei. EKTOG av kabopileTal dIaQopeTIKA, KavEéva HEPOG auTou Tou MpoTUTtrou dev
EMTPETTETAI VA AvaTTaPaXOEi A XpNOIUOTTOINGEI GE OTTOIAdNTTOTE HOP®PN ) HE OTTOIOBNTTOTE TPOTTO, NAEKTPOVIKO
1 MNXQVIKO, TTEPIAQUBAVOUEVIV QUTOAVTIYPAPIONG KAl JIKPOPIAN, Oixwg ypatrtr ddsia atrd Tov ekdOTn.

EAAHNIKOZ OPTANIZMOZ TYTIOIMNOIHZHZ A.E.
Axapvwyv 313, 111 45 ABrjva
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Eicaywyn

H mmapouca EAAnvIKA Texvikn MNpodiaypagry evidoaetal otn aeipd Twv [.E. TE.M\ 110U £x0UV TTpoeTOINaCOEi
atmé 10 YINEXQAE ka1 1o IOK kal ol o1moieg TTPOKEITAlI VO £QAPPOOTOUV OTNV KOTQOKEUN Twv dnuociwyv
TEXVIKWYV £PYWV OTNV XWPA, JE OKOTTO TNV TTapaywyr €pywv GPTIWV KAl IKAVWY va/avTaTmokpiBouv Kai va
IKAVOTTOINOOUV TIG AVAYKES TTOU UTTESEIEAV TNV KATAOKEUN TOUG Kal va aTTOROUV ETTWQEAN YIG TO KOIVWVIKO
ouvoo.

O ENAOT avéhaBe Tnv uttoxpéwaon va emmegepyacdei kar va ekdwogl g NMETEM wg EANNVIKEG TexvikEG
Mpodiaypagéc (EAOT TM — ETEM) oupowva pe Tig diadikaaieg/ rou /rpopAéovTal atov Kavovioud
ouvragng kai €kdoong EAAnvikwv Tpotimmwyv kai Mpodiaypaguv /kay otev Kavovioué ouotaong Kal
Aerroupyiag Texvikwv Opydvwyv TutroTroinong.
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AykUpIa UTTOOTAPIENG ONPAYYWYV OUVEXOUS TTAKTWONG HE
o@NVOUNEVO OXIOTO cwAnRva (aykupia SPL)

1 AvTIKEipevo

O1 epyaoieg tou TTpOodlaypdgovTal oTnv TTapouca [Npodiaypa@ry a@opoly oT1o0 oUvoAo Twv dIatdEewv
OXETIKA PE TIG EpyATies, TA UNIKA Kal TOV €COTTAICUO TTOU aTTaIToUvVIdl yIa THV KATAOKEUR ayKupiwv cuvexoug
TAKTWONG ME o@nvoUpevo oxIoTd CwAAva, ce otroladntoTe Béon Tng dloTounRg TG onfpayyag (66Aog,
TapelEG), o€ €ublypaupa r/kal KauTmUAa TPAUOTa (O€ opifovTioypagia n/kal Pnkotoun), oOTiG BE£oelg
TomoBétnong Twv H/M eykataoTdocwv (QWAIEG, OIEUPUVOEG,~KAVAAIO K.ATT.) KATT, OUPQWvVQ PE TnV
EYKEKPIPEVN MEAETN Kai TIG €TTT TOTTOU CUVORKEG TOU YEWUAIKOU/

2 TuTToTToINTIKEG TTAPATTOMTTEG

H Ttapolca [lpodiaypa@r) eVOWMOTWVEl, PEOW TIOPATIOUTIWV, TIPORAEWEIC GAAWV  dnuooCIEUCEWY,
xpovohoynuévwy 1 pn. O1 TTAPATIOPTTEG QUTEG AVOQEPONTAl OTA QVTIOTOIXG ONUEIO TOU KEIPJEVOU Kal
KAaTtdAoyog Twv ONUOCIEUCEWV AUTWVY TTAPOUCIACeTdl oTn ouvéxela. lMpokeligévou TTEPi TTAPATTOUTIWY O€
XPOVOAOYNUEVEG ONUOCIEUCEIG, TUXOV UETOYEVECTEPES ~FROTIOTIOINCEIS | avaBewpAoelg auTwy Ba €xouv
€Qapuoyn oTnv Tmapouaa, o6tav Ba evowpatwBoUlv_ag auth), e TpoTrotroinan f avabewpnon tng. Ocov
aQOopPa TIG TTAPATTOUTTEG GE N XPOVOAOYNUEVEG ONUOCIEUTEIG IOXUEI N TEAEUTAIa €KOOON TOUG.

EAOT T 1501-12-02-01-01 Tunnel excavation / with conventional means - Ymoyela ekokaon
onpayywv ge cuppaTikd yéoa

EAOT TM 1501-12-02-01-02 Tunnel excavation with full-facers or roadheaders - YTmoyeia ekokagr
oNPAYYWYV PE UnXavikd yEoa OAOPETWTTNG fj ONUEIOKAG KOTING

EAOT TI 1501-12-03-03-00 General_requitement for tunnel support anchoring— Nevikég amaitioeig
YIQ,TIG QYKUPWOEIG ONpayywv

EAOT EN ISO 9001 Quality Management Systems — Requirements - ZuoTtipaTa diaxeipiong
NG TToI6TNTAG.- ATTAITACEIG

3 Opol kal opicHoi
Na Toug oKoTTOUG TNG TTApoUCag I0xUouV/ol opicpoi ThG MNpodiaypaerc EAOT TIM 1501-12-03-03-00.
3.1 EvowparoUpeva UAIKA
e To aykupio Split Set pe Ta e€apTruaTd ToU.
o Tolyevrévepa TTAAPWONG (6Tav TTPORAETTETAI TTO TNV MEeAETN).
4 AtmraiTRoElg

4.1 XapaKTnpIoTIKA UAIKWV

loxuouv ol amraitioeig Tng Tap. 4.1 tou EAOT TI1 1501-12-03-03-00.
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EmimrAéov:

Ta aykupia ouveXoug TTAKTWONG e OPNVOUNEVO OXIOTO CWANVA PE Ta €EaPTANATA TOUGWE UAIKG, KATd TOV
oXedIaoUO, TNV KATAOKEUR, TIG OOKIUEG, TNV PETAQOPA KAl TNV aTTOBrKEUO—TOUG B IKavoTToIouV TIG
amraitioelg Tou mpoTtutrou EAOT EN I1SO 9001.

To evowpatoUpevo aykuplo atrodedelypéva Ba UTTEPKOAUTITEI TO XAPAKTNPIOTIKA 1N¢ TTPOdIaYyPaPONEVNG
KaTtnyopiag. Tng MeA£Tng kai Ba epgaviCel Tautdoonuo KataoTaTikd vopo. Or kaTnyopieg aykupiwv Split Set
TTOU U@ioTavVTal TTPOG TO TTapPOV, dlakpivovTal Bacel TNG SIaPETPOU TNG OTING WG £ENG:

o SS-33 pe SIGUETPO CWARVA TTPO TNG EI0AYWYNG GTNV 01T 33 MM
e SS-39 pe dIGUETPO CWARVA TTPO TNG EI0AYWYNG GTNV 01T 39 mMm
e SS-46 pe SIGUETPO CWARVA TTPO TNG EI0AYWYNG GTNV OTTA 46 Mm

To dkpo Tou aykupiou TTou TTPOEEExEl TNG OTMG Ba @épel KaFdAAnNe/ gtreipwua, oto otroio Ba eivai
TIPOCAPUOCUEVO €CAYWVIKO TTEPIKOXAIO Bapéwg TUTTOU, podéAa atrd okAnpd XdAuBa, duo 1 TTEPICOOTEPES
oQNVOoEIBEIC POBEAEG, OTTWG aTTaITEITAl, KOl XOAAURSIVN TTAGKa £€DpaOnG, £TTITTEDN 1 €101KOU OXNMOATOG, HE OTTEG
N eyKoTTég yia TIG ToluevTevéoelg. O1 TTAAKeG €dpaong Ba €xouv €MQAvEIa OXI UIKPOTEPN TWV OIAKOTIwY
EIKOOTTTEVTE (225) cm’® avd HAO Kal TIAX0G OxI HIKPOTEPO atrd ETTTapeu (7,5) mm. O1 TTAAKEG auTéG SUvavTal
va gival XaAuRdIveg gite atmd eAatd poppoxaAufa diatoung "Y', dokoi N ywvieg.

5 MeBodoAoyia TOTTOOETNONG KAl AVOXES

loxUouv Ta avagepoueva oto dpbpo 5 Ttou EAOT TIT 1501=12-03-03-00.

EmimAéov kai €101KATEPA yIa Ta ayKUpIa OuveEXOUG TTAKTWONG ME GPNVOUNEVO OXIOTO CwArva Ba 1IoxUouv Ta
TTOPAKATW:

O Avadoxog Ba diakivei kal Ba TotroBeTei OAa Ta ayKUpIa Bpd&xou Kal Ta TTAPEAKOUEVA TOUG JE EVTEXVO TPOTTO,
oUp@wva e TIG 00nyieg Tou KataokeuaoTh, AauBdvoviag utr oyn ToV XAPAKTAPA TNG Ppaxoudlag Trou
ouvavtdartal Kal CUPNQWVa PE TRV KOAUTEPN CUYXPovN ]TTRAKTIKA. AvTiypag@a Twv odnyiwyv Tou KaTaoKeuaoTr
Ba 600600V oTn Alcubuvouoa YTnpeoia €1g dITTAQUY, yia ya Ta CUUBOUAEUETAI OTO EPYOTAEIO.

To aykuplo ouveXoug TTAKTWONG e oPnvoUuevo OXIOTO owArnRva, gival aykupio TPIPAG To OTToio atToTeAEiTal
a1rd XaAUBOIVO eVvTETUNUEVO OwARvVA, YE TO £va Gkpo Tou PBabuigia KwvikoTroinuévo yia dieukdAuvon Tng
€1I0AYWYNG OTNV OTIN KAl TO AGAAO GKPO pE diapdp@wan GAAVTag yia Tn CuykpdaTnon Tng TTAdkag £dpaong. O
owAAvag €lodyeTal o€ OTA, N OIAPETPOG-TNG OTToIAG €ival EAAPPWG UIKPOTEPN aATTO TN OIAUETPO TOU, UE
ATTOTEAECOUA TO MEPIKO KAEIOIWO TNG/EVTOpUIOg TOU Kal TNV aAvATITUEN QAKTIVIKWY OUVAPEWV TPIRAG TTou
OUYKPATOUV Ta TEPAXIa TOU YEWUAIKOU, vy rn/duvaun €icaywyns @oprTifel evepynTiIKA TNV TTAGKa £0paong
£VAVTI TOU YEWUAIKOU.

H &iaueTpog TG o1mig TTou Ba diatpnBei atov Bpdxo yia Tnv ToTToB£TNON aykupiou Split Set Ba eival auth
TTOU QTTAITEITAI YIO va ETTITEUXOE) N BEATIGTN TTAKTWON YIA TV KOTHYOpPIia TOU ayKupiou TToU XPNOIKOTTOIEITAl,
oupewva pe TN MeAéTn kai TIg Qdnyieg Toy KataokeuaoTh. H ouvioTwuevn SIGPETPOG TNG OTTAG Eivat:

e yia Ta SS-33 Ba cival 30-33 mm

e yia Ta SS-39 Ba givai|35-38 mm

e yia Ta SS-46 Ba cival 41-45 mm

To avwTépw €UPOG CUMUCTWHEVWV JIGUETPWY OTING Ba eEac@aAiletal atrd Tn dladikacia kal TN PEBodo
d14tpnong. Idiaitepn /mmpooceyri/Oa do0bei oTtov TPog eTTiTeuén ouvOuacouo OdIAPETPOU KAl PAKOUG TOU
S1aTPAPATOG aQOU AngBei uTTOWN Kal n atmaiTnon yia TIG JOUQYEG TG diatpnTiKAG OTAANG.

MNa TNV TOTToBETNON TWV AYKUPIWY OUVEXOUG TTAKTWONG ME OPNVOUNEVO OXIOTO CWARVA Ba XpnoIUOTTOIoUVTal
Ta dlatpnTiKd @opeia Twv uttoyeiwv (jumbos), pe ToTTOBETNON KATAAANAOU yia TOov TUTTO TOU QyKupiou
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TTPOCAPHUOCTIKOU gpyaAeiou. OTTou armraiteital, oI KEQPOAEG Twv ayKupiwv Ba @EPouv-_gIBIKO €EAPTNUO
avapTnong TTAEYUATOG, CWANVWOEWY, AYWYWV K.ATT..

Otav mpoBAétTeTal atrd TN MeAETn, pETd TNV eyKATAOTACN TOU QYKUPIOU TOUTO BarEVEUATWVETAI PE EICTTIECN
TOIMEVTEVEPATOG TTOU Ba SloxeTeleTal ATTO CWANVIOKO €1I0QYOUEVO aTTO TNV KEPAAr] TOU TTPOG TO ECWTEPIKO
Tou owAnva. H kepaAn Ba oteyavwveral ge KATAANAO péoo evw Ba TTPOBAETTETAI KAI /0TI ATTAyWYNS TOU
agpa.

6 Aokipég

loxUouv Ta avagepdueva oto apBpo 6 Tou EAOT Tl 1501-12-03-03-00.

Mépa atrd Tig TTpodiaypagoueves oto EAOT TIM 1501-12-03-03-00/d0KIMES TWV ayKupiwy, yid Ta aykupia
aykUpIa ouveXOUG TTAKTWONG HE OENVOUUEVO OXIOTO CWARVA Ba eKTEAOUVIAI ATPOKATAPKTIKEG OOKIPEG YIA TOV
kKaBopiopud TG BEATIOTNG SIaPETPOU OTING (GPa TOU KATAAANAOU KOITTIKOU AKPOU) yia KGBE TUTTO KAl KATNyopia
YEWUAIKOU Kal ayKupiou.

6.1 Kpitipia amrodoyxng aykupiwv

H Aiota EAéyxou Epyaoiwv tou avagépetal otnv mop. 6:3_tou EAOT TM 1501-12-03-03-00 6a
OUMTTANPWVETAI PE OTOIXEIO aTTO OTITIKO £AEYXO TWV ETTIPAVEIWY TOU XAAUBO Kal TNG KATACTAONG TWV TTAOKWYV
£0paong Kal TOU TTPOEEEXOVTOG TUAUATOG.

H Aiota EAéyxou Epyoaoiwv Ttou avagépetal otny map. 63 tou EAOT TN 1501-12-03-03-00 6a
OUNTTANPWVETaI £TTIONG UE Ta OTOIXEIO TWV MPpwWTOKOAMWY HapaAaBng Twv EVOWUATOUPEVWY UNIKWV Kal TNV
atrodoxn N YN autwy. Oa Kataypd@ovTal Ta GUVOREUTIKG TTIoTOTTOINTIKG Tou KaTtaokeuaoTh Tou, oTa OTToia
Ba KaTadEIKVUETaI N ETTAPKEIN TOU GUCTHMATOG KAl N TAUTOTOINON HE TIG ATTaITACEIG TG MeAETNG.

H amodoxn Twv aykupiwv Ba yivetar pe ta oTorxeia TnG Aiotag EAéyxou Epyaciwv kai Ta oToixeia Tou
QPOKEAOU QOKIUWY YIO TOV EAEYXO CUHHOPPWONGME Ta KPITAPIA TNG MEAETNG Kai TIG TTPpoRAEwelg Tou EAOT TI1
1501-12-03-03-00. ZTnv TTPOKATAPKTIKI OOKIYH LA NTTPETTEl va aOTOXEI O XAAUBAG TOU OTEAEXOUG XWPIG
aoToxia OTo OTTEipWUA Kal TN oUvoeaT.

7 Opol kal AaTTaITACEIG UYEiag - do@AAeiag epyalopéVwyV KAl TTPOCTACIOG
mePIBAAAOVTOG

loxUouv Ta avagepoueva ato apbpo 7/Tou EAOT Tl 1501-12-03-03-00.

8 TpoT1TOGg EMIPETPNONG £PYACIWV

A. H empétpnon yia TTpouiBeia/kal eykaTaoTaon Twv ayKupiwv ouvexoUs TTAKTWONG JE O@NVOUNEVO OXIOTO
OwAnva, 6Tav aTmaiTeital, Ba yiveTral o€ TPEXOVTA JETPA UIKOUG TwV AyKUpiwv TTou TOTToBETHONKav Kai £yivav
aTTOdEKTA PE BAon Toug 6poug TNG TTapeUoaG.

H empérpnon diakpiveTal g€ aykupia:

e SS-33 pe SIGUETPO CWAVA TTPO TNG EI0AYWYNG GTNV 01T 33 mMm
e SS-39 pe SIGPETPO CWAVA TTPO TNG EI0AYWYNG GTNV 01T 39 mMm
e SS-46 pe SIAUETPO CWARVA TTPO TNG EI0AYWYNG GTNV 01T 46 mm

Emiong diakpivovtdi, Tépav TG avwtépw OIAKPIONG, OTIG KATNYOPIEG WG TTPOG TNV AVOEKTTIKOTNTA OTn
O1GBpwan TTou TrpoBAETTOVTal TNV TTapdypago 4.4 Tou EAOT Tl 1501-12-03-03-00.
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Agv ETTIPETPWVTAI XWPIOTA, OIOTI €ival EVOWPOTWHEVEG, OAEG O avayKaieg £pyaaieg KAMTa TFAONG QUOEWS
UNIKG Kal €EO0TTAIONGG, N €€ac@alion kal KaTavaAwaorn evépyelag kabwg kal KGBe GAAn cuuTrapouaptoloa
Opdon, ammaITouyevn yia TNV TTANPN Kal EvTEXVN KATA Ta aVWTEPW KATAOKEUN AyKUPIWY-GUVEXOUG TTAKTWONG
ME o@nvoUuuevo oXI0TO owAnva. EISIKOTEpa (EVOEIKTIKA OAAG OXI TTEPIOPIOTIKA), OEV ETIUETPWVTAI XWPIOTA TA
TTAPOKATW:

H rpopnBeia Twv ammapaitnTwy UAMKWVY Kal JIKPOUAIKWV

H petagopd, Tpoocwpivh atmobrikeuon kal UAAEL Toug

H evowpdrtwor| Toug oTo £pyo

H 1rpounBeia kai €I0TTiEON TOIPMEVTEVEUQTOG, av auTd TTPORAETTETON TN MEAETN

H d166¢on Tou atrapaitnTou £EOTTAIGUOU Kal TIPOCWTTIKOU VIO TRV KAFAGKEUT TOU QyKUpPioU

H d1606san Tou atmmapaitnTou ££OTTAIGUOU KAl TTPOCWTTIKOU Y1d 1Y OIATpnaon Twy OTTWwV TOTToB8ETNONG
TWV ayKupiwv, o€ oTroladnTmoTe B£on, OTToIodNTIOTE UWOoG a0 /To OATedo €pyagiag Kal utro
oTTOo100TTOTE KAiON

®Oopd Kal aTropEiwan, UAIKWY Kal n amdéofeon kal ol oTakieg fou €§OTTAICHOU Kal TUXOV apyolv
TTPOCWTTIKO

H tmpayuarotroinon OAwv Twv atraIToUPeEVWY OOKINWY, €AEYXwv, puBuicewy, yia TNV TTARPN Kal
évtexvn ekTéAeon Tng epyaciag aupewva pe Tnv( Tapovad Mpodiaypar, KABws Kal Twv TUXOV
O10pOWTIKWYV PETPWV (Epyacia kal UAIKG), eav dIATTIOTWOEUV PN CUPUOPPWOEIS, KATA TIG OOKIUEG Kal
TOUG EAEYXOUG.

B. EvOANOKTIKG, av opifeTal oTa AoITTA TeUXn dnUOTTPATNONG, NATANPNG KATAOKEU ATTAWY QUTOBIATPNTWY
aykupiwv, Ogv empatpdral EexwpIoTd, OI0TI CUUTTEPIAGERAVETAl OTn Povada PETPNONG TNG EKOKAPAG
onpayyag (mpodiaypagés EAOT TIM 1501-12-02-01-01 A EAOT/ TN 1501-12-02-01-02).



