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AHMOX MAPKOTMOYAOY MEZOIAIAT

EPIO: <<rEQTEXNIKEZ EPEYNHTIKEZ EPIAZIEZ-MEAETEX A TON KINAYNO ANIOKOAAHEHE KAl KATANTQEEQON

BPAXON FTHN NEPIOXH KYBOYP|, NOPTO PA®TH TOY AHMOY MAPKOMOYAQY >>

AMEZA EPIA ENIZXYZHZ EYZTAGEIAS MPANQN
FEQAQTKH - FEQTEXNIKH MEAETH

MINAKEZ

Mivakag 2.1 Zroixeia Zeiopwv MeyéBoug Ms > 5.0R, ot amdaTtacn 100km amd ™ 6éon ToU
¢pyou.

Mivakag 3.1 AroteAégpaTta TTapakoAoUBnong Yetakivnone oykdAIBou “A”

Mivakag 3.2 ATTOTEAETUOTA EPYOCTNPIAKWY SOKIHWY
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AHMOZ MAPKOIMOYAOY MEZOIAIAZ
EPIO: <<TEQTEXNIKEE EPEYNHTIKEZ EPFAZIEZ-MEAETEE A TON KINAYNO ANOKOAAHZHE KAI KATANTQZIEQN
BPAXQN ETHN MEPIOXH KYBOYPL, MOPTO PA®TH TOY AHMOY MAPKO[MOYAQY >>
AMEZA EPIFA ENIZXYZHE EYZTAGEIAZ MPANON
FEQAOTIKH - FEQTEXNIKH MEAETH

IXEAIA

2X. 1.1 ©¢fon Tou £pyou.

2xJ1.2 Mepioxr) HEAETNG KAl GUTOYPAPIKA aTroTUTTWON.

Tx12.1 Xdaptng kAicewv avayAU@ou kal euoTabeiag, KAiJaKa 1:200.

2x12.2 Fewhoyik6g XAPTNG TTEPIOXIG TTEPIOXNG AUETWV emepBaoswy, kKAipaka 1:200

Ty. 2.3 Emikevipa oeiopwv peyéBoug Ms >5R oe amooTaocn 50km, 75km, 100km amé v
Béon Tou £pyou.

Ix 2.4 Karavour tng unviaiag Bepuokpaciog oTov METEWPOAOYIKO OTABHS TwV ZITATWY YIa TNV
mepiodo 1958 — 2014

Tx 2.5 Karavour péoou unviaiou Kai PEYIOTOU NUEPNTIOU UYOUg BPOXNS OTOV PETEWPOAOYIKO
oToBu6 TWV ZTTATWVY yia TNV Tepiodo 1958-2014.

IX. 2.6 ApIBUOG NUEPWV BPOXAS, TTayeTou, XaAadiou Kal XIOVIOU OTOV LETEWPOAOYIKS OTABUO
TwV ZTTATWY yia TNV Trepiodo 19568-2014.

Tx.I3.1 : Mepioxr) MEAETNG Kal BECEIG AUECWY ETTEUPRACEWY
Tx13.2. TexvikoyewhoyIKn Topr oTn B£0n Tou oykohiBou “A” kal AETTTOUEPEIEG KATAOKEUAG.

Tx.13.3. TexvikoyeEwAOYIKr] Tourj oTov oykoAiBo “A”, aTnv éKkTtaon “YT" Kal AETTTOUEPEIEG
KOTOOKEUNG.

Tx.I3.4. TexviKoyewAoyIkr) Topri otn B€on Tou oykéhiBou “E” Kal AETTTOHEPEIEG KATAOKEUNG.

$x.13.5. TexvikoyewAoyikfy Topry otov oyk6AiBo “B”, otnv éxtaon “Z" Kol AETTTOMEPEIEG
KOTOOKEUNG.

¥x.J3.6. TexvikoyewAoyikri Tour} oTn 8éon tou oykdAIBou “T™ kal AETTTOUEPEIEG KOTOOKEUNG

$x13.7. TexviKoyewAoyikr Topr} oTn 8€on Tou oykdAiBou “X23” kal AETTTOUEPEIEG KATAOKEUNG
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AHMOZ MAPKOIMOYAOY MEZOTAIAS
EProO: <<F'EQTEXNIKEZ EPEYNHTIKEZ EPIFAZIEZ-MEAETEZ 'lA TON KINAYNO AMOKOAAHZIHE KAl KATAMTQEEQN
BPAXQN XTHN MEPIOXH KYBOYPI, NOPTO PA®TH TOY AHMOY MAPKOIOYAOY >>
AMEZA EPA ENIEXYZHEZ EYZTAOEIAT MPANQN
FEQAQFIKH - FTEQTEXNIKH MEAETH

POTOPADIEE
Pwr. 1. Tevikr dmoyn Béoswv épywv dueang eTéuRaanc.

®wr. 2. O1 ox10TOMBOI epPavifovTal wWe PETPIA EWG EVTEAWS atTrocaBpwyevol (BA:I [1-V), pe
oTropadIKA eyKAsiouaTta XaAAQITWY KOl TOTTIKA WIKPOTITUXWHEVO,

®wr. 3. 10 QUOIKG TPAVEG 01 GXIOTOANIBOI ATTAVTUWVTAI TOTTIKA KAAUMWEVO! aTTé HovEUa
aTrooddpwang Kupaivépevou maxoug (0,5m £wg 1m).

Pwr. 4. O1 aoBecToNBoI eppavifovial wg Pakdg va “Bubigetal” evidg Twv oxIoTOABwy. H
ETTAQN TWV OXIOTOABWV-aoBECTOANBWY gival A0APrG-XAOTIKA.

dwr. 5. O1 aoBecTéABoI eivarl cuvrBwg doTPWTOI, BIAPPNYPEVOI, KAPATIKOTTOINUEVO! KOI HOVOV
TOTTIKA AETTTO-PETO OTPWHATWOEIC,

®wr. 6. X.0. MeydAn avoixt didppnén atoug aoRecTéAIBouc.

dwr. 7. X.0. 0+117 H didppnin ouvexiletar Yéoa aToug BAuvous, aAAG UE HIKPETEPO EUPOC
0,12m €wg 0,00m.

dwr. 8. O1 oxicTOMBOI gPPavifovtal wg TOAU £wg evTeAws amooaBpwievor (BA:IV-V), ue
OTToPAdIKA EYKAEioHATO XOAASITWY KAl TOTTIKG MIKPOTITUXWHEVOL.

dwr. 9. XO 0+133. MAayia oyn oyk6AIBouT”. Alakpivovral dUo SuvnTikd eTrireda oAigdnang
dwr. 10 . XO 0+133. Eumpdobia  own oykoABou ™. AlakpivoivTal To €TTiTESO BUVNTIKAC
oAioBnong.

dwr. 11 . XO 0+133. Avw/mAayia own oyk6AIBou ™. AiakpiveTal &idppnn SuvnTiKA
OVATPOTTHG.

®wrt. 12 . XO 0+133. Avw oywn oykoAiBou "I, Alakpiveral To emiTredo duvnTikr¢ oAioBnong.
®PwTt 13. BpaxoTTwoeig ato”mAdTUoua” KATW amoé Tov oykdAIBo T

®wr 14. OykOMiBog “A” dmown amd avatoAikd (omicBia own). Zuviotatal amd apkeTd
aoRBeoTONIBIKG TEPAXN "TTAPATETAYMEVA” OTN OTEWN TOU QUOIKOU TTpavoUs

®wt 15. OykdMBog “A” &moywn amd OuTikG (eprpdoBia dyn). ZuvioTatal amd ApPKETA
aoBecTONBIKA TEPAXN “TTapaATETAYMEVA” OTN OTEWN TOU QUOIKOU TTPOVOUC.

dwr 16. Oyk6AiBog “E” kai éxraon “XT” dmown amoé OuTikd (eumpdobia éyn). O “E”
ouvioTaral atmd Tpia "aAANAOKAEIBWHEVA” aaBECTONBIKG TEMAXN “TTApPATETAYMEVA™ OTN OTEWN
TOU QuUOIKoU TTpavous. H éktaon “XT” epgavietal v €idn “keAUQOUG”, OTO KATW OpI0 TOU
otroiou utrapxer avoixt didppnén kai £ykoiAo.

®wr. 17. ATrokoAnpévol oykdAiBol og "TAdTuopa”, ato @pudl Tou TTPavoUs YEoa o€ BAUVOUG.
®wr. 18. EToinéppotrog oykdAIBog “A” kal oykoAiBog "B’ cuvioTatal amd doTpwTo,
OlappNYMEVO, KAPOTKOTTOINUEVO OORECTOAIBO.

®wt 19. Oyk6AIBog “X23” dtroyn améd duTIKA. ZuvigTtaTal atmd ApKETA aoBECTONBIKA TEUAXN

“MEPIKWG AAANAOKAEIDWHEVA” OTN OTEWN TOU QUOIKOU TTPavVoUG.

VI
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AHMOZ MAPKOINOYAOY MEZOlAIAZ
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AMEZA EPTA ENIZXYZHX EYZTAGEIAZ MPANQON
FEQAOTKH - FTEQTEXNIKH MEAETH

NAPAPTHMATA

MAPAPTHMA A
Mivakag A.1. ZTOIXEIQ AOUVEXEIWV
Mivakag A.2 MetpAgelg okAnpoTnTag Ye TRV o@upa Schmidt

x. A.1A. Z1epeoypa@ikry MpoPoAn emmmédwy aouveXEIWY aToug oXIoToAiBoug (sch-ph), atnv
TEPIOXN £EPYWV QUECWY ETTEPRACEWY

Zx. A.1B. Zrepeoypa@iki MpoBohr ETagrig oxiotoAibwy (sch-ph) - aoBeaTtoAiBwy (mr), atnv
TEPIOXN EPYWV ANECWY ETTEURBACEWY

Zx. AT, Zrepeoypagikr MpoBoAry emMTESWY ACUVEXEIWY OTOUG aoBecToAiBoug (mr), oty
TEPIOXN EPYWV AUECWY ETTEURACEWY

Zx. A.2. NOHOYPOUPO CUOXETIONG: TTUKVOTNTOG, MOVOEOVIKAG avToxAg Bpaxou Kal apiBuou
avatiRdnong oeupag Schmidt Tutrou L

Zx A.3. ExTtignon avtoxng Bpaxoualas aoBeotoAiBwy O TITAOX NAMIIEI 2TO ZXEAIO
Tx A.4. ExTignon avtoxng Bpaxoualag oxiatoAibwyv O TITAOZ NAMMEI ZTO XXEAIO

Ix A5 EKTUnon TApOUETPWY avioxng PBpaxwdwv oouvexelwv kata Barton oToug
aoBeoToAIBoUG

IX A6 EKmuUnon TapopeTpwy ovioxng Ppaxwdwv acuvexeiwv Kara Barton oToug
OXICTOAIBOUG

NMAPAPTHMA B
ATmroteAéopata EpyacTnpiokwy AoKIPHwY

MAPAPTHMA I

YTtroAoyiouoi

1.0 Oyk6AIBog “A”. YIroAoyiouoi TTpooouoiwong BpoxXoTTTWOEWY
r.1.8 OykdéAiBog "A”. YTroAoyiouoi OAIKAG EUCTABEIOG TTPOVOUG

.2 OykoAiBog “A”. Ytrohoyiopoi SIaoTacIoAdynong CUCTANATOSG ETTEVOUCTKG HE TTEQIMETPIKWG
OYKUPOUHEVO YOABAVIOUEVO CUPMATOTTAEY .

.3 OykoAiBog “E”. Yrohoyiopoi S1a0TacIoAOYNoNG CUCTHNATOG ETTEVOUCNG HE TTEPIMETPIKWIG
QYKUPOUUEVO YOABQVIOUEVO CUPUATOTTAEYMA.

.4 ‘Extraon “ZT”. YmoAoyiopoi 8Ia0TOOIOAOYNONG CUGTAMATOG  ETTEVOUCAG ME TTANPWG
QYKUPOUUEVO YOABAVIOUEVO CUPUATOTTAEYHA.

.5 OykoAiIBog “B”. YmroAoyiopoi d1acTacioAdynong ouoTnuaTog aykUpwaong HE NAWOCEIG

.6 ‘Ektoon “Z”. Ymoloyiopoi didoTacioAéynong ouothuarog  €mEVOUCHG PE TTARPWG
QYKUPOUHEVO YOABAVIGHEVO CUPHATOTTAEY A,

I".7 OykoéAIBog “I”. YIroAoyiopoi TTpooopoiwong BpaxoTTTwWoEwy

.8 OykOABoc “I'". Yohoyiouoi BIaoTacioAdynong CUCSTANATOS €TTEVOUCHG HE TTEPILETPIKWG
OYKUPOUUEVO YOABQAVIOUEVO CUPHATOTTAEYHO

Wl
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.9 Oyk6AIBog “X23”. YmoAoyiouoi dlooTacIoAdynNonNg OCUCTAMATOG ETTEVOUCHG  ME

TTEPIMETPIKWG AYKUPOUUEVO YOABQAVIOUEVO CUPUATOTTAEYHA

MAPAPTHMA A

KAiyatoAoyikd oToixeia

Avéotg Z. APpopidng, Ap. Tloh. Miyavikds / Edagopmyavikg & Tewroyog « Makpuywiwvn 2A, N, Xakmd6ve, 143 43, *Tni-Fax : 210 258.60.65, email: geopraxis@otenet.gr



AHMOZ MAPKOMOYAOY MEZOIAIAZ
EPIO: <<FEQTEXNIKEE EPEYNHTIKEZ EPMAZIEE-MEAETEZ A TON KINAYNO AMOKOAAHZIHZ KAl KATAMTQIEQN
BPAXQN ITHN MNEPIOXH KYBOYPL MOPTO PA®TH TOY AHMOY MAPKOMOYAQY >>
AMESA EPIA ENIEXYZHE EYZTAGEIAZ MPANGN
FEQAOTIKH - FTEQTEXNIKH MEAETH

1. EIZATQrIH
1.1. loTopiko - AvdBeon

H mapouaa £k8son ouvidoaeTal oTa TAdigla TG HEAETNG HE TITAO: «TEWTEXVIKES EPEUVNTIKEG
£PYOOIEG-UEAETEG YIa TOV KivOUvOo aTtrokOAANong Kal KOTATTTWOEWY BPAXWY OTNV TrEPIOXN
KiBoUpi, MépTo Pagtn, Tou Afou MapkotroUAouy, n oTroi0l AVOTEBNKE OTO HEAETNTIKG YpaPEio
FeWTEXVIKWV — MEWAOYIKWV HEAETUWV  AVEDTNG Z. ABpapidng, pe oUPBACN TTOU UTTOYPAPTNKE
oric 07.10.2015.

1.2. AvVTIKEIHEVO — ZKOTTOG

H 6éon Tou épyou Kai n dueon Tepioxr TG HEAETNG mrapoucidgovral ota X 1.1 kar ZXY1.2
avrioToixa. Kard v ekmévnon g wg dvw peAéTng, Kal £18IKOTEPA KaTA TNV O1dpKeId
EKTEAEONG TWV EPEUVNTIKWV E£PYAOIWV UTTaiBpou oTa mpavAy Tou UTd HEAETN  Adou,
£VTOTTIOTNKAV O AKOAOUBEG KATAOTACEIG uynAoy KivBuvou BPOXOTITWOEWY, EVOVTI TOU OTToioU,
N Aqun AUECWYV PETPWY CUVEKTIHABNKE HE TNV Texvikr Yrnpeoia Tou Arjuou MapkoTtrouAou Kal
ue Tnv Texvikf Ymnpeoia g Mepipépeiag Av. ATTIKAG wg avaykaia.

AigukpviZetan 611, oo ZxI1.2 TapoucidgeTal VPOHUIKY XINOETPNON avaQopdg Twv BEoewv
TOU £pYoOu.

EidikdTEPQ:

Mepi TN X.0© 0+117, otV TpoéKTaan Tng odou Kopu@rig TTpog Tov AOQO, EVTOTTIOTNKE HEYAAN
avoIxTy Si1dppnén, n omoia dnuioupyei Tov HeyAAo £TOINOPPOTTO OYKOMBO “A”. H B¢on Tou
ETOINOPPOTTOU OYKOAIBou “"A” BpioKeTal ekei OTToU gixav TraparnenBei BpaxomTwaoElg oTo
TPOOPaATO TTAPEABOV Kal 0drynoav Ty UTTNPETia Va OnUAVE! ETTi TOTTOU TOV OXETIKO KIVOUVO.

Mepi T X.© 0+133, evroTioTNKE O ETOIHOPPOTIOG oykoAiBog “I'” ot OTéWn Tou GUOIKOU
Tpavoug Tou Adgou.

ATr6 X.0. 0+103 éwg X.©. 0+142, oTn OTEWN TOU GUTIKOU TrpavouUg, KaBwg Kal oTa evdiaueoa
“rTAaTUopoTa’ Tou Trpavoug,  UTTdpxouv  of BIdoTTapTol oyk6NIBor “A”, "E” kai “X23”
apQIoBNTOUNEVNG £UOTEBEING, oI oTroiol gival mBavév va a1rokoAANBoUv KATA TNV EKTEAEDN
TWV TTPORAETTONEVWV EPYATIWV OTOUG OYKOABoug “A”, “B” kol “I"”, Kol va Béoouv o€ KivOuvo
TO CUVEPYEIQ OTEPEWDNG TOU TTPAVOUG.

AvTikeiyevo Tou TrapdvTog TeUXoUg eival n Trapouaiaon OAWV TWV EPYACIWV TNG EPEUVAG
UTTQIBPOU KOl TWV TTOTEAECHGTWY TOUG, Ol OTOiEg EKTEAECTNKAV OTNV EKTACN GUECWY
£TMEPPAOEWY OTTWE AUTA TTPOodIopicTNKE aTTO KoIvoU e TNV utrnpeoia kai deixvetal oTo ZX 2.1
kal ot QwT. 1, JE OKOTIO TOV OXEDIAOHS Twv KATAAANAWY HETPWY MEiwONG Tou KivOUvou

BPOXOTTTWOEWV.
1.3. Ouada MeAéTng

H eKTEAEON TWV YEWEPEUVNTIKWY EPYACILV UTIAIBPOU Kal N ouvtagn TNG Tapouoag HEAETNG
gyive amoé Tov Avéotng =. ABpauidn, Apa MoMimikd Mnxaviké/ESagpopnyavikd & Mewhoyo pe
TNV CUPPETOX Twv K.K.  Tewpyiou A. ABpapidn, MoA. MnxavikoU M.Sc, Mewpyiou Aékka
FewAoyou M.Sc. kai ZaBBa A. ABpapidn, MoA. Mnxavikou M.Sc.
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AMEZA EPIA ENIZXYZHE EYETAGEIAS MPANQN
FEQAOTIKH - FTEQTEXNIKH MEAETH

2. FrEQMOPO®OAOTIKEZ-TEQAOTIKEZ -
YAPOTEQAOTIKEZ ZYNOHKEX AMEZIHEZ
NMEPIOXHI MEAETHZX

21. Fewpop@oloyikég ouvoikeg

H mepioxr) peAétng kataAapBdvel To voTIo THAUG TOU 6poug Kopugng. Ta uyoueTpa
Kupaivovtal petagu Twv 71,5 pétpwv otn cupBoAR TS odou Kopu@rig e Tnv 006 ATTooTOAWY
Metpou kai MadAou kai 97,5 péTpwy OTO AVITATO onueio Tou dpoug Kopuer. H
YewHOp@oAoyia TNG GUETNG TTEPIOXNG EVDIAPEPOVTOG XOPOKTNPIZETAI WC Aopwdng e yevikn
KAion 45°. EIBIKOTEPA OTIG BETEIS TWV KATATITWOEWY N KAion @Tdvel TIG 90°. O XdpTtnNG KAioswv
avayAUgou Kal euoTaBelag TapouaiddeTtal oto IxI2.1.

2.2 FewAoyikég ouvBnkeg

H yewAoyia tng dueong TepIoxrig evBIOPEPOVTOG, CUHQWVA HE TV YEWAOYIKR xapToypdenon
N oTroia EKTEAETTNKE OTA TAQITIA TNG TTAPOUCAS PEAETNS, TTAPOUTIGLETaI OTO YEWAOYIKS XdpTn
Tou ZxJ12.2. MepihapBdvovral o1 akéAouBol oxnuaTiopoi Tou NeogAAnvikoU KaAUuparog:
2X1010MB01 ka1 _@uAAITEC (sch, ph) : Teppoi £wg TEQPOUAUPOI, TTPACIVWITO] XAWPITIKOI
OXIOTONIBOI KAl QUAAITEG, WE BINOTPWOEIG XAAAIAKWY TXICTOAIBWY Kal XOAaZITWV KaBwg Kal
POKOEIDEIG EVOTPWOEIG TTAXOUG 5-50m, TEPPWV AETITOGTPWUATWOWY, KQUOTAAIKWY &V LEDE
KhAagrikwv _aofearodibwy (mr). To uéyioto mdxXog Tou oxnuatiopol eival 200m TTepiTTOU
(BiBAtoypagia 1).

ZnUEIVETAl 0TI XAPIV CUVTOMIag aTnVv Trapolod MEAETN ol ZyiaToAifol kai QUAAITEC (sch. ph)
avagépovial wg "oxIoTONBoI” Kol oI KoUOTAAIKOI ev uépel kKAaoTikoi agBeatoAi@or (mr) wg
“aoBeoToAiBoI”.

v TePIoX evOIaPEPOVTOG Kal €IDIKOTEPD OTO MEAETWHEVO WETWTTO TOU mpavoug: 1) O
OXI0TOAIB0I OUVABWG UTTOKEIVTAI TwV aoREOTOAIBWY, Kai MOVOV TOTTIKG aTroucidgouv ol
aoBeoTohiBol, 1) o aoBecTéMBoI ep@avifovial WG Pakdg va “BubileTal” evTOC TWV
OXIOTONBWY, pe TV eTaQPr Twv OXIOTOMBWV-aCRETTOMBWY va eival acaQrc-XaoTKr, 1l) o
Babuég amooabpwong Twv oxIoToABwy Kelpéveral atré Il-V, evid Twv aoBeatdMBwy atrd |-
IV, v) o1 oxioTOABoI ppavifovtal TOTTIKG HIKPOTTTUXWHEVO!, EVW 01 acBeCTOANIBOI ep@avidovral
ouvABwS AOTPWTOI KAl HOVOV TOTTIKG AETTTO-UEGO OTPWHATWBEIS, DIapPNYMEVOI, VI) OTO PuoIKd
Tpaveg ol OXIOTOAIBOI  OTavTWwVTal TOTTIIKA  KOAUMMEVOI ammd  pavdUo atrooddpwang
Kupaivouevou traxous (0,5m éwg 1m).

2TV TepIoX duECWV ETTEURAOEWY WETPAONKAY OOUVEXEIEG Ol OTTOIEC GUYKEVTPWTIKG
Trapouadiagovrai otov MMivaka A.1 Tou MapopTtidatog A. OI OTEPEOYPAQPIKEG TTPOROAEC TwV
ETTTESWV TWV OCUVEXEIWV GTOUG OXIaTOAIBoug (sch-ph), TG eTaPAg axIoToAiBwy (sch-ph) -
aoBecToAiBwyv (mr), Kar Twv ETTESWY TWV ACUVEXEIWY OTOUS aoBeoToAIBoUS, TTapouaidZovTal
ota didypapuara Ix A.1, Zx A.2 kai Zx A.3 Tou Mapaptiuartog A.

2.3. YdpoyewAoyikég ouvOnKeg

Mo Tov KaBopIoHS Twv UBPOYEWAOYIKWY CUVBNKWY TNG TIEPIOXNG EVDIAPEPOVTOG EEETAZETAI N
UGPOAIBOAOYIKR) CUMTIEPIPOPA TWV YEWAOYIKWV OGXNUATIOUWY TToU Sopolv TNV TTEPIOXA
HEAETNG. H udpoAiBoAoyIKr] CUUTTEPIPOPA TWV YEWAOYIKWY OXNUATICUWY Eival cuvdptnon Tng
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ANBohoyiki¢  Toug ouaTtaong, Tou Babuou Slayéveong, TOU TEKTOVIOHOU, TOU BaBuou
kapoTikoTroinong (yio Toug avBpakikoug oxnuatopoUg) Kal amocadpwaong Tou EXOUV
utrooTei. ‘ETal, katd Tnv BiBMoypagia 2, avaloya PE TNV TIUA TOU OUVTEAEDTH TTEPATOTNTAG
Tou¢ (K) Kal Tov TUTTO TOU Tropwdoug ToUg, Ol yEwAOYIKOi OXNnUOTIONOI aTrd udpoyEWAOYIKA
ATroyn KOTOTAOCOVTAl OF !

1. NMeparoug

) JOKPOTIEPATOUG OXNMUATIONOUG, UE OUVTEAESTN TIEPATOTNTAG k > 10° m/sec Ko DEUTEPOYEVEG
TTOPWIOES, KUPIWG DIOKAGCEIG Kal £YKOIAD (kapoT).

B) mikpoTrepaTOUg OXNUATIOHOUG, HE ouvteAeoTh TepatdTnTag k = 10° m/sec kal TTPWTOYEVEG
TTOPWOES (KOKKWIEIG OXNHATIOHOI).

2. HuirepaTo g oXNUATIONOUG, YE guvteheoTr TrepaToTnTag 107 <k < 10° m/sec.

3. MPAKTIKWC OSINTTEPATOUE OXNUATIONOUG, HE CUVTEAEDTN meparotnrag k < 107 m/sec.
Bdoel TNG avVWTEPW KATATAENG, Of YEWAOYIKOI oXNHOTIoNOI o1 oTroiol epgavifovral aTNY mepioxn
HEAETNG, avaAoya pe TNV udpoAIBoAoYIKN CUUTTEPIPOPE TOUG KATATACOOVTaI OTIG ak6Aoubeg
EVOTNTEG :

Meparoi oXNUATIOHOI :

AagBeaToAiBo! (mr), OEWPWVTOS TOU HEMOVWHEVOUG (OXI EVTOG TWV oxIoTONBWYV Kal QUANITWV) ,
AOYWw TOU BEUTEPOYEVOUG TTOPWIOUG, KUPiwg BIOKAGOEIC Kot EYKOIA (KOpOT), TTAPOUCIAZouv
MEYAAN TrepaTéTNTA.

Mavuac amoodfpwanc Twv oxiotoAiBwv (sch,ph): Eival duvarév va TTapouaiddel augnuEvn
TEPATOTATA AVOAOYWS TOU TTOTOOTOU AETITOKOKKOU KAGOMATOG TTOU TTEPIAGHPBAVEI.
ASi1aTTéPATOl OXNUATIOHOI:

SyioT6AI001 (sch, ph) Kot @QAKOEIDEIG EVOTPUOEIG aoBeoToAiBwv_(mr) : eival duvaTév va
BewpnBouv oav éva eviaio GUVOAO aTTo USPOYEWAOYIKAG TTAEUPAS, KOl WG €K TOUTOU gival évag
TTPOKTIKG OTeyavog oxnuatiopog. BeBaia, KdTToI 06 Ta pEAN Tou OuOoTAUATOG auToU
TTOPOUCIGZouV MIKPA i Kl JEYGAn TTEPATOTNTA, OE KAMIG OpWC TrEPITITWON auUTd dEV PTTOpOoUV
va atroTeAécouv agibAoya udpoPopa CTPWHATA.

TNUEIVETAL OTI OTNV DIETIPAVEIX ETTAPNS HETAEU TWV aoBeaTOABWY (Mr) Kal TWV UTTOKEIMEVWIV
oxiotéABwv (sch, ph), n &pdon Tou vepol Tng Bpoxng Tou kareicduel Katd MAKOG TNG
DIEIPAVEIRS, Kal 6TTOU TOTTIKA N KAion TG BIEMIPAVEIAC £ival OPOPPOTTN TTPOG TNV KAICN Tou
Tpavoug, eival duvoté VA TIPOKOAECEI ONGOBACEIC KOl HETOKIVAOEIG TEHOXWY, OF TTOAU
TEPIOPICUEVN EKTOCN.

2.4, Itoixeia EeiopikéTNnTOG
2.4.1. loxXupoi Zeiouoi

SUpQwva P TV BIRMoypagia 4 kai 5, oty eupdTepn Teploxr MEAETNG Kal o€ akTiva 100XAY,
gxouv TrpayuaToTroInBel 23 ogIoUIKEG BOVACEIS, ueyéBoug M=25,0R, amrd Toug TTPOICTOPIKOUG
xpovouc éwg ofjuepa. O ev Adyw Bovrioeig mapouciadovian  otov Mivaka 2.1 kai
QTTOTUTTWVOVTAI OTO ZXEDI0 2.3.

ATTé Ta TapaTdvw SeBOMEVE, EVIOG TNG OKTIVAG TWV 100xAu ammé TNV TEPIOXA TOU £pyou,
TTPOKUTITEI OTI:
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* 0 TaAaidTepog oeiopds €AaBe xwpa To 480X pe M=6.3R, svi) o VEWTEPOG OTIG
09/06/2015 ye M=5.3R.

® 0 O£IOUOG HE ONUAVTIKA £VTOON KAl TO WIKPOTEPO ECTIOKG BaBog (10xAu) éAaBe xwpa
omg 24/02/1981 pe M=6.3R, ev) pe ONUOVTIKA éviaon kar To MEYOAUTEPO €0TIAKO
BaBog (150xAu) aTig 17/07/1964 pe M=5.8R.

® 0 TANCIECTEPOG TEIOUOG GTNV TrEPIOXT) MEAETNG (13,9%AN) éAaBe xwpa oTig 16.11.1805
ME M=6.0R, evh o TTAfov QTTOMOKPUTUEVOC O€IoNOG (99,9%Au) oTig 17/11/2014 e
M=5.2R.

* 0 TAfov KaTaaTPOQIKOG Celouds (Mercalli X) éAape xwpa omig 18.08.1853, ot ©nRa,
Me M=6.8R, pe goTiaké BABog MIKPSTEPO TwWV B0XAN KAl OF amdéoTacn 78.2xAu.

24.2. Zaopiki EmkivduvétnTa

Z0pgwva pe Tov igxUovta EANVIKG AvTioeiouiké Kavovioud 2000, (BIBA. 4, ®EK 1, 2), amé
TV AToWn NG YEWYPAQPIKAG KATAVOUAG TN OLIOUIKAG emKIVBUVOTNTAG otnv EAAGDa, n
TIEPIOXN EVOIAPEPOVTOG KATATAOOETAI OTN {WVN EZ&IOMIKHC Emkivéuvérnrag 1. H péyiomn
0pIZOVTIa CEIoMIKA emITAXUVON Tou £8dpouc (A), diveTal aTré T oxéon A =a * g, 6tTou «a cival
N €dAQIKN ETMITAXUVON avnypévn oty emiTdxuvon g Bapltnrag g. Mo ™m Zwvn I, a =0,16 Kai
OUVETTWG N WEYIOTN OEICUIK ETITAXUVOT £8G@oug ival A = 0,16 g, M€ mBavéTtnTa UTTEPRATNg
10% oTa 50 xpoévia.

2.5 KAipatoAoyikd oToixeia

To KAiya NG €upUTEPNG TTEPIOXNG, OUMPWVA HE TNV BiBAIoypagia 13, xapaktneidstar wg
gukpato Meooyeiakd, nuignpou 10TTOU, HE £vToveg evaiiayég YETagU uypol XEINWVa Kal Enpou
B€poug kai pe pPIKpAG DIdpKeIag HETARATIKES TIEPIGDOUG HETAEY XEINWVA KAl Bépouc.

Ta PeTEWPOAOYIKG Gedopéva yio TNV €upUTepn TTEPIOXH TOU EPYOU TTPOEPXOVTAI QTTO TOV
OTaBpS Twv ZTdTwy TTou avrkel otnv E.M.Y. Ta oToixgia TTou Tapéxovial aTré Tov ev AoYyw
oT1abuo, eivai Ta et Tou TTAPSVTOG SlaBEciua amd Tnv E.M.Y. kai KaAUTITOUV v Tepiodo 1958
€wg 10 2014. TMoAaidTepa AEITOUPYNOOV TTEQIOTACIAKE KAl YIO GUVTOMO XPOVIKG SidoTnua duo
akoun ataduoi, otnv PagAva kai otnv Naiavia. (BiBAoypapia 14)

H Aekdvn Twv Meooyeiwv emnpedZetar amd 1o B-BA pelua TTou £mMKpaTei Katd MAKOG TOUu
Alyaiou yio onuavTiké apiBué nuepwy, OAES TIG ETTOXES TOu £TouC. H voTia EuBoia atoteAsi va
€id0g QuOIKOU €UTTOdiou G AUTO TO OXETIKA 10XUPS PeUUA, aAAd eTeIdf amoTeAgiTal aTrd
Aopwdeg avayAupo (uydpeTpo Tepi Ta 300m), To BOPEIO PEUMA TO EETTEPVA KAl KATEUBUVETAI
Tpog Ta Meodyeia. O1 dvepol aré voTieg dieublivoelg eTnpeddouv Ta Meoodyera Kupiwg amd 1o
TEPaca Twv KaAuBiwy, 10Tt n Aekdvn Twv Meooyeiwv voTIa KAAUTITETOI OTT TO 6pog Yuntrég
Kai Tov opeIvé Oyko Tng Keparéag. EmITAéov To 0pog YNTTO¢ OTTOTEAET ONUAVTIKG ENTTOBI0
oTnv QUTIKI KuKAogopia Twy avépwy (BiBAloypagia 13).

H péon emaia Beppokpacia yia thv mepiodo 1958 éwg 2014 civar 17,46°C, eviy yia v idla
meEPiodo 10 £0POG PETAGU TNG UYPNAGTEPNG KAl XAUNAGTEPNG MEGNC MNVIGIaC Bepuokpaciag givai
NG 148Nng Twv 18,84°C (loUAiog 27,49°C, lavoudpiog 8,65°C). H katavour NG Beppokpaciag
oToUG dIGPOoPOUG UAVES TOU £TOUG Yia TV Trepiodo 1958-2014 ameikovideTal oTo X. 2.4.
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H avdAuon Twv KAILOTIKWY Sedopéviv ammd Tov o1aBuéd ¢ E.M.Y. ota Imdra £5eige 0TI 0
£TACI0G APIBUOG TWV NUEPWV HE HEDN Beppokpacia ion f HikpdTEEN TwWv 0°C Eeival 3,8%, evw
Sev KATAYPAPNKAV TTEPITITWOEIG OANIKOU Trayetol (Bepuokpacia < 0°C Ao 10 24wpo0).

To @UANO KAipaToAoyikwy Sedopévwy (DATCLIM) Tou HETEWPOAOYIKOU aTaBpol Tg EMY oTa
smrdra Tapouaidletal ato MapdpTtnua A.

To péoo eTioio Uwog Bpoxrig @8aver Ta 393,84mm, TTOU Sev DIOQEPEl TNHAVTIKA aTTO TIG
UTFOAOITTEC JWVES TG EUPUTEPNS TTEPIOXNG TNG ABrvag, JWVEG TTOU KATATAOTOVTOI HETAEU TwV
XapnAdTEPWY O€ eTATIO Uyog Bpoxng avd Ty EAAGDO.

SUpgwva e TV BiBAloypagia 14, pe Baon v KQTAVOH| TOU JEGOU UNVICiou Kal TOU JEYIOTOU
NUEPRCIOU UWoug Bpoxng Tou ZX. 2.5, CUPTTEPaIVETAl OTI KUPIOPXOUV BPOXOTITWOEIG MEYAANG
£VTOONC KOl HIKPAG DIAPKEIG (KaTalyideg), TTou XOPOKTNPIZOUV Kal TO BPOXOHETPIKS TTAQiTIO TNG
gupUTEPNG TTEPIOXNG.

370 Ex. 2.6 TTAPOUCIGZETAl O APIBUOG NHEPWY Bpoxrg, TrayeTou, Xahagiol Kal X1oviou, 8TTwg
kaTaypdenkav oTov MeTEWpPOAOYIKO ZTaBo Twv TTaTwy TV Tepiodo 1958 - 2014.

H péon pnviaia OXETIKA uypagoia Kupaivetal oo 68,59 Tov Aekéupplo £wg 42,87 Tov louAio,
TTOPEXOVTAC YEVIKG KOAEG oUVORKeS BiaBiwong.

ATr6 Ta oToIXeia Tou MeTewpoAoyikoU ZTaBUOU Twv ZTATWY, TTPOKUTITEl OTI 01 GUVNBETTEPOI
dvepol otV TEPIoXr WEAETNG eival ol Bopeiol Kal BoPEIOAVATOAIKOI, HE EVTATEIG Ol OTTOlEG DEV
utrepRaivouv ouvrBwg 3 Beaufort.
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3. EPEYNHTIKEZ EPTAZIEZ YNAIOPOY
3.1. Tomoypagikni ATrotuTrwon
3.11 Tlevikd

ASYW NG aTraitnang yia AETTTopEPH TOTTOYPAPIKH KOl UWORETPIKN TTAnpogopia, eTIAEXBNKE va
XpnoipotoinBouv o1 KAAGGOIKEG uEBOBOI TOTTOYPAPIKKC amoTUTTWONG O CUVOUAOHO UE TNV
TEXVOAOYia yn@IaKAG odpwaong He TPIoDIGCTATO oapwrtn (Laser Scanner).

ZUYKEKPIUEVA PETA TNV QVAYVWPIOT, HOVIWN ONMAVON KOl WETPNAOEIG TTOAUYWVOUETPIKWV
onueiwv (oTdoEwv), BECN KAl UYOUETPO TTOAUYWVOUETPIKWY GNEiwY, KaBwg kal eGaoediion
autwy, OnuioupynBnke éva "vEPOg anueiwv" (point cloud) atoTtuTrwvovTag TTOAU Trukvd
QIaKPITA onueia TNG ETIPAVEING TOU TTPAVOUG (VEQPOC ONMEiWV TTUKVOTEPO OTTO 5cm). To TEAIKO
armoTéAeTa gival €va VEQOG OnpEiwv OTou To KABe onpeio EXEl XYZ OUVTETAYMEVEG OTO XWPO
avageppéva o1o EAANVIKS Mewdaimiké Zuotnua Avagopds 1987 (EFZA’87).

H peydAn mukvétnTa Twv onueiwv e ouvBUACUS e TN ouvarotnTa NG TTANPoOYopiag Tou
XPwHaTog o KABe anueio, TPOoEYYIZel TOV PO «EIKOVIKA TTPAYHATIKOTNTAY.

Ma v ekTOVNON TNG TOTOYPOQIKHS MEAETNG Xpnoigotronenke o €§ng eComAiopds: 1)
TpiodiaoTatog Zapwtig FARO Laser Scanner Focus3D, It) Mewdaiikég 8éktng SopuPopikol
EVTOTTIOMOU Béong GPS Thales Z-max Real time Kinematic Base & Rover Surveying System,
abotnua d0o ouxvoTtiTwy, uYnAig akpiBeiag BEong éwg 0,5cm, m) Mewdaimikog otabudg Pulse
Laser Station NPL 820 Nikon.

H akpiBeia Twy opydvwy, kaBwg kal n opbr| AsiToupyia Toug eAEYXETaN OF TAKTA XPOVIKA
dlagTipaTa aTmd T CUVEPYEIQ UTTAIBpPOU.

3.1.2 EIBIKEG ATTOTUTTWOEIG HE XWPIKO TAPWTA

O1 AemrTopEpPEIEG (MIOYAYYEIES, KUPIEG TTPAYMATWOEIC Bpaxouadag, apvnTikéG KAiosig —
UTTOoKaPa, peydAol Bpaxwdeig dykol, oAIgBnuéva BpaxoTeudxn TAAQIOTEPWY KATATITOOEWY,
ETIKPEMPANEVA 1} SUVNTIKG ETTIKPEUPAMEVT TEPAXN, ETIPAVEIEG ATTOKOAANUEVWV TEMOXWY) KAl Ol
Qavopolouop@ieg OTa peydAa ot £KTAON KOl UWOG OTTOKPNUVA TTPavh aTTOTUTTWONKAY ME
1I01QITEPA PEYAAN TTUKVOTNTO ONUEiWY (TTUKVOTNTA TTOU KUPAIVETAN OTTO 2mm-4cm) Kal hE TTOAU
uwnAn akpiBeia. O TpiodidoTatog xwpikdg copwtrig Laser Scanner Faro Focus3D ( Laser
class 1) HeTPd Xwpig avakAaoTipa (kardewTo) amd 0,6p péxpt 130U Kal TTAPEXE! aKpIBEIa +
2mm ka1 86puBo pEtpnong (ranging noise) Trou Kupaivetal amd 0.3mm £we 0.4mm oTa 10u
kol amo 0.3mm £wg 0.5mm o1a 25y, pe Taxutnta éwg 976.000 points/second. Mg 1o ouoTnua
auTd gemepdoTnKav ol SUoKoAieg DIAKPIONG KAl TAUTOTTOINGNG XAPOKTNPICTIKWV onMEiwv agpou
To KABe onueio TEPIEXEl KAl TN XPWHATIKA TTAnpo@opia Kol GuvBieTal pe T OTOIXEIWON
IXvoaTolxeia (pixel) Tou amoTUTILWONKAV aTrd £yXPWHN PWTOYPAPIKY Unxavh (70 mio. Pixels)
Tou BpiokeTal OTO €0wTEPIKOU TOU iBlou opydvou. ‘ETOI ammOTUTTWONKAV OUCIOCTIKA
EKOTOPHUPIO ONpEia - pixels yewava@eppéva, o TPei§ BIAOTACEIS GTO XWPO, Kal WS €K TOUTOU
METAGU TWV ONUEIWY PTTOPOUV Va HETPNBOUV ATTOGTACEIC KATT.
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O capwTrG, ETEIBH ATTOTUTTWVEI EKATOPUUPIa ONpEia, Eival QTropaiTATN N ETESEPYOTIA TOUG WE
TN XPHAOoN EEEIBIKEUPEVILV AOYIOHIKWY TTPOYPAHPATWY OE duvaTtd UTToAOYIOTIKA cucTApaTA, KA
amOTEAEOHA NG EMEgepyaoiag auTig  Eival  TOTTOYPAQIKOI XAp1eG, OlaTOHEG  HEYAANG
AETTTOUEPEING Kal aKpiBEIag.

3.2. TexvikoyewAoyikn ‘Epevva

O yewhoyikéG OUVBAKEG TNG AMEDNG TIEPIOXAG HEAETNG TTapOUCIAZovTal oTNV TTapdypa@o 2.2
Kal GTOV YEWAOYIKO XdpTn Tou Zx12.1.

3.21 ‘Epeuva lNediou

H ¢peuva Trediou TrepieAdpBave Tnv Siepelvnon Twv TEXVIKOYEWAOYIKWV CUVBNKWY TOU UTTo
HEAETN Trpavolsg, KaBWg Kai TNV AN HETPACEWV avToxng Twv OOUVEXEIWY, PE TNV o@Upa
Schmidt.

AKOAOUBWC TIEPIYPAPETAN N TEXVIKOYEWAOYIK KATAGTAON OTIG Béoeic uywnAol KivBivou
BPAXOTITWOEWY, Ol OTTOIEG AVAPEPOVTAI TNV Trapaypago 1.2.

3.2.1.1. Oyko6Aifog “A”

£mv Trapoloa Béon To Uyog Tou guaikod TTpavoug, ATol N UYOUETPIK Slagopd WETAEU Tou
oppUOC Tou TrPavoUg Kal Tou onueiou Tou TTAdA TOU pavoUg OTrou N KAion Yiveral Epeavig
pIKpr, Kupaivetal amd 17,5 m éwg 19,5m. O1 oxI0T6AIB01 EpQaVIJOVTal OTO KATWTEPO THAKA
TOu TrpavoUc Kai O€ UWOS TTou Kupaivetal amd 5,0 m, éwg 7,8m até Tov dda Tou TTPavoug,
gV ol aoBeoTOMBOI ETTKEIVTAI TwV CXIOTOMIBWY Kal KATaAapBAavouv To UTTOAOITTO QVWTEPO
THRMA TOU TTPAavoUg.

O! oxIOTONBOI TTapoUsIGJovTal aTTO HETPIWG EWG EVTEALS amocaBpwyevol (BA:I-V), pe
oTopadikd eykAsicuaTa XaAadITiV Kai ival TOTIKA MIKPOTITUXWHEVOI OTTWG PalveTal oTnv Pwr.
2. Tomikd gival KaAUPpEVO! aTrd avBua aTTocdBpwang TTAXoUG KUNAIVOUEVOU atmo (0,5m £wg
1m), 6TTw¢ Trapouacidderal atn Pwr. 3.

Tmv éyn Tou Tpavous, ol aoBeaToABo QIAVTWVTAl WS QaK6g va “Bubifetar” katd To
emimedo (34/58) evrog Twv OXIOTONBWY Kal N ETTAQH TWV oxI0TOAIBwWV-aoBeECTOAIBWY va gival
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acaPrig-XaoTiKr, OTwg Jeixveranl ot dwr. 4. Mepartépw, of aoBeoTdAIBoI cival ouvrowg
doTtpwrtol, Slappnypévol, KapaTikoTroinuévol 6Twg @aivetal oty Pwr. 5, kal pévov ToTTIKG
AemrTo-pECO  OTpwUaTWIEG. O AOBECTOAIBOI OTO QVWITEPO HEPOC TOU Tpavoug eivai
TeplocdTEpO “KaBapoi” o' OTI OTO KATWTEPO, OTTOU N ETIQPAVEIG TOUC QEPEI Ta ixvn g
ETTAPNG TOUG HE TOUG OXIOTOAIBOUG.

2TV Tapodoa 8£on, ot “mAatuoua” To oToio oxnuatileTal ot uyopeTpikr diagopd 12,3m
TEPiTTOU 0T Tov T6Sa Tou Tpavoug (61Tou N kAion Tou TrpavoUc yiveral EHPAVWIG HIKPBTEPN),
kai mepirou 2,0m opifovriwg, amd v OYn Tou TPavoUs Kal TapdAANAa TPOG AUTHVY,
EVTOTTOTNKE MeYdAn, oxedév kataképugn, avoixtr Sidppngn (88/245) eupouc 0,28m £wg
0,42m, BdaBoug 3,50m kai urikoug 6,0m, n otroia deixveral oTnv PwT 6. H diappnén Gnuioupyei
Tov €TOINGppOTTO OYKOAIBO “A” Biaotdoswv 2,0m x 3,5m x 5,5m mwepimou, o oTroiog
Tapoucidletal ot Pwr. 1. H ev Adyw 8iIdppnsn cuvexietar 5,6m véTia Tou eToIuéppOTTOU
oykOAiBou “A”, péoa otoug Bdpvoug, aAG pe pIKpOTEPO £lpog, (0,12m éwg 0,00m) otwe
Qaivetai oV PWr. 7, koI SNUIoUPYET HAAAOV KATA TTAPAHOIO TPOTTO TOV OYKGAIBO "B ™G Pwr.
1, 0 otroiog ekmipdTal 6T £Xel KAAUTEPN EUOTABEIN ATTG AUTAY TOU ETOINOPPOTTOU oyk6AIBou “A”.
TéNog o aupdTEpoUg Toug oykdAIBoug “A” kal “B” agloonueiwTn eival n Trapoudia UTTOOKAPOoU
oty oyn Tou Tpavoug péyioTou “BaBouc” 0,4m kai 0,72m avTioToIXa. XTn OTEWn TOU
oyk6AiBou B ugicTavral apketd amokoAAnuéva acBeaToAIBIKG TEWAXN, MEYIoTOU Oykou 0,5m3
TTEPITTOU.

Ma v TmapakoAoUdnan mMmOAVWY HETAKIVACEWY TOU ETOINOPPOTTOU  OYKOAIBOU “A”
EYKATAOTABNKE OUOTNUA LAPTOPWY OF TECOEPIG (4) BECEIC KATA MAKOS TNG avoixtig didppngng.
Ze kaBe BEan kapewlnkav eykdpaia g SIdppnéng HAol, €vag oe kABe Tapeid TG didppnEng.
O1 BlaxpoviKEG HETPROEIG TNG OTOTTACNG PETAEU Twv AAWV Tapouaiagovral gtov Mivaka 3.1,
amd 6Tmou TPOKUTITEl 6T KaTd TNV Trepiodo TrapakoAoUBnone o oyk6AIBog “A” Trapépeive
QuETAKiVATOG.

H Tpogouoiwon Twv EKTINWHEVWY TEXVIKOYEWAOYIKWY GUVONKWV OTIG B£0EIC TWV OYKOAIBWY
"A” ka1 “B” Trapouoidletai oTig Siatopég Twv Zx13.2 kan Ix 3.5 avricroixa.

Zmv Trapodoa Béon £xouv ekdnAwBei BpaXoTTWOEIC KAl WEPIKA QO Ta aTroKOAANuéva
aoBecToMIBIKd Tepdyn, Tapouaiafovral otn Swr 1.

3.21.2. Oyko6Ai8og “T”

2TV Tapovoa B€on To UyYog Tou QuUOIKoU Trpavols, KTol N UWONETPIK diagopd ueTagy Tou
0PpUOG TOU TTPaVOUS Kal Tou anueiou Tou TT6da Tou TPavoUs 6TTou N KAion yivetal epgavwg
HIKPN, KupaiveTar ammé 21,5m éwg 23,0m. O1 oxi1oToAIBOI eppavilovral oTo KATWTEPO TUAUA TOU
TPavoUg Kal o€ UYog Trou kupaiveral amméd 6,0m, £we 6,9m amé Tov Téda Tou TPaAvVoUs, EVW Ol
acBeatoéMiBol emikevTal Twv OXIOTOAIBWY Kal KATAAAPBAVOUY TO UTTGAOITTO QVWTEPO THAMG TOU
Tpavoug.
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O1 oxioTOMB0I glgavifovial atrd TOAU ATTOCOOPWHEVO! £WG EVIEAWG aTTOCaBpWHEVOL (BA:IV-
V), i akéun kal wg eAAoUBio £dapog (B.A VI) otov méda TOU TPAVOUG, KE otropadika
gykAeiopaTa XOAaZITWV Kol ivar TOTTKA MIKPOTTTUXWHEVOI OTTWG PaIVETAl GTNV dwr. 8.

TtV 6yn Tou Tpavoug, oi acBeaToAiBol gu@avifovral wg GaKog va “BubBileTal” kaTd TO
eTrimedo (24/86) evrog TwWv OXIOTOANBWY Kai N gmagr Twv oXIoToABwv-aoREcTONBWY va gival
QCaPAC-XAOTIK, OTTwg deixvetal ot Pwr. 8. Mepartépw, ol acBeotoéMBor eival ouvrBwg
GOTPWTOI, DIAPPNYHEVOI, KAPOTIKOTTOINUEVOI oTTwe paivetal oTn Pwt.8, Kar Hovov TOTTIKG HEOO-
oTpwpaTwdEIS. Ol aoBETONBOI OTO AVWITEPO HEpog Tou Trpavolg eival TEPICTOTEPO “kaBapoi”
o OTI OTO KOTWTEPO, OTTOU N EMIPAVEIG TOUG QEPEI T iXvn TNG ETAPAS TOUG HE TOUG
oxIoTé6AIBoUG.

Stv TapoUoa B6éon, oe oTABun 13m mepiTou amd Tov Teda Tou Tpavolg ugioTaTai
“TrAdTuopa’ g0poug 7,5m TrepiTrou, pe onuavTIKA PIKpOTEPN KAion (19°) amd 10 utrdéAoITo
mpavég. TéNog, emonuaiveTal N TTapouasia uTTOoKaPOU HéyioTou “BABoug” 1,95 m mepiTou,
KABWS Kal aTTOKOAANHEVWY aoBECTONIBIKWY TEpaXWyv agivAoyou 6yKou, ETTAVW GTO TAATUCHA.

OPWE, TO ONUOVTIKOTEPO XAPAKTNPICTIKG TOU Tpavoug gival n Trapouadia Tou ETOIOPPOTTOU
oyk6AiBou “I” otV OTEYN TOU YUOIKOU TTPAVOUS, 6TTWG GaiveTal oTIG PWT. 9 £wg dwr. 12

O eToIu6ppOTTOg OYKOAIBog “I' gival duvardv va oMOORoE! OTO QVWTEPO ATT6 Ta BUO BUVATIKA,
oxedov TapdAnia emimeda oAioBnong mpocavaToAiouol (52/148) ta omoia paivovTal oTn
dwr. 9. H mpocBacn yia dueon Tapatipnon eival eEaIpETIKG BUCTTPOaITN £wg aduvarn.
Mepartépw, uPioTaTal TTAPAKATAKOPUPN Bidppnén otmrwg deixvetal otn dwr. 11, Kai €€’ autng
gival BuvaTév va TTPOKANBEl avaTpoTT} ToU EGWITEPOU TEPAXOUG TOU gToINdpPOTTOU OYKOABOU
.

H Trpooojoiwon Twy EKTIMWHEVWY TEXVIKOYEWAOYIKWV ouvenkwy otn Béon Tou ETOINOPPOTTOU
oykONIBou “T”, KEBeTa GTO ETTITTESO TOU PuOIKOU TTpavoUs, Kol KABETa 0TO ETTITTEDO duvnTIKNAG
oAigBnong Tou oykOAIBou “T”, TTapoucidleTal oTo x13.6.

10 TAGTUONO TG TrapoUoag BEang éxouv ekdNAwBEI BpaxoTTwoelg OTTwg deixvetal oTn Pwt
13.

3.2.1.3. Oyko6Ai6og “A”

£V Trapouca 6éon 1o UYog Tou puUaIKoU TpavouUg, fTol N UYOUETPIK dlapopd METAEL TOU
oppUOg TOU TTPAVOUG Kol TOU CNHEIOU ToU 650 Tou TTpavoug ATTou N KAion YiveTal EHQAVWG
HIKpr, Kupaivetal omd 20,1m €wg 22,6m. Katd pfAKkog Tng OTéwng Tou QUOIKOU mpavoug
UTTGPXOUV “TTaPATETAYHEVA” OPKETA TEHAXN, OTTWG paivetal otig Pwr 14, kar Pwr 15. Ta
Tepdxn ouviotavial amé aoPecTtoéABo KOPOTIKOTTOINMEVO, HECOCTPWHATWON, dlappnypévo,
eEAAQPWGS Ewg HETPIWG amocabpwpévo (B.A.II-IIN). OeWPWVTAG Ta TEPEXN CUVOAIKA, CUVICTOUY
Tov oyk6AIBo "A”. ‘ET0l, 0 oykoAMiBog “A” GUVONIKG, EXEl éva pECO prKog 8,30m, péoco TTAATOG
1,5m kai pécgo maxog 0,90m. H kAion Ttou emmédou ¢dpaong Tou oykohiBou “A” eival
opdppotn (9/250), Tpog TNV KAion Tou mpavolc. H Trpocopoiwon Twv EKTIHWUEVWY
TEXVIKOYEWAOYIKWY OUVBNKwv otn B€on Tou oyk6AiBou “A”, rapoucidgetal oto £x13.3.

Avéomg Z. APpapidng, Ap. [Tok. Mnyavikée / ESagopnyavikdg & Temréyog « Makpoyidvwn 2A, N XohiSove, 143 43, *Tnh-Fax : 210 258.60.65, email: geopraxis@otenet.gr



AHMOZ MAPKOINOYAOY MEXZOrAIAS
EPTO: <<rEQTEXNIKEZ EPEYNHTIKES EPAZIEZ-MEAETEZ A TON KINAYNO ANOKOAAHEZHE KA! KATAMTQEEQN
BPAXON ETHN NEPIOXH KYBOYPI, MOPTO PA®TH TOY AHMOY MAPKOMOYAQY >>
AMEZA EPTA ENIZXYZHE EYZTAGEIAZ MPANQN
MEQAOTKH - TEQTEXNIKH MEAETH

3.2.1.4. Oyk6Ai6og “E”

2TV Tapodoa B€on To UWOS Tou PUAIKOU TTPAVOUG, MTOI N UYONETPIKNA S10Qopd HETAEU Tou
oppUOG TOU TTPaVOUG Kol TOU Gnpeiou Tou TEdA Tou TPAvVOUg OTTOU N KAion YiveTal eu@avwg
MIKPR, Kupaivetalr amd 18,6m éwg 19,7m. Koatd MAKOG TNG OTEWNG TOU QUOIKOU TrPAVOUC
UTTdpXouv TrapaTteTaypéva Tpia “aAAnAokAeidwuéva” aoBecTONBIKG TEPAXN, OTTWS QaiveTal
o ®wr 16, amd KAPOTIKOTOINUEVD, GOTPWTO, JIAPPNYHEVD, EAAPPWIG EWG METPIWG
amooa8pwpévo (B.A. : [I-lll) aoBecToAIBO, Ta OTrOI BewpwvTag 1o GUVOAIKA GUVIOTOUV Tov
oykOAiBo “E”. 'ET101, 0 oykOAIBog “E” cuvoliKd €xel éva METO prkog 5,0m, péoo TTAdToC 1,10m
Kl pggo Taxog 2,20m. H kAion Tou emmédou é8pacng Tou oyk6AIBou “E” eival oudppotm
TPOG TNV KAion Tou TTpavoug (61/276) Kai n eUCTABEId Tou apeiopBntodpevn. H pocopoiwon
TWV EKTIMWUEVWY TEXVIKOYEWAOYIKWV CUVONKWY OTn BE0n Tou oykoAiBou “E”, TTAPOUCIAgETal
oTo ZxI3.4.

3.2.1.5. 'Extaon “IT”

H éktaon “ZT” deixverar oto E£x 1.2 kai 2x[3.1. Kdtw omd TNV OTEWPN TOU TTpavoUs OTTou
Bpiokovral o1 oykdAiBol “A”, “E” kai “T” kol Tdvw ammd T0 “TAdTUCUA”, n aoBecTOAIBIKN
Bpaxouada epgaviCetal ev €idn “keAUpoug” 6TTwe deixveral ot dwr. 16. To ev Adyw
“kEAUPOG” ouvioTaTtal aTé KAPOTIKOTTOINKEVD, OTPWTO, O1apPNYMEVO, EAAPPUWG EWG METPIWG
amocabpwpévo (B.A. : II-1ll) aoBeoTohiBo, kai TepihauBdvel TTOAG TEMAXN, KUPAIVOUEVOU
maxoug 0,5m £wg 1,0m, ap@ioBnroluevng euoTdBeIng. STO KATW oplo Tou “keAUPOUG”, n
"ETaQN” TOU PE TO AOBEGTOMBIKG UTTORABPO cuPavieTar we avorxt diappnén gupoug 20cm
TEPITTOU KaI TOTTIKA EVTOTTIOTNKE £yKOIAO (WAKOUC 3,00m x TAdToUG 1,5m x Uyoug 1,4m). To
MEOO TAXOG TOU “KeAUQOUG” ekTuGTal O 1,0m Trepiou. H TTPOCOUOIWOT TWV EKTIHWUEVWV
TEXVIKOYEWAOYIKWY ouvbnkwy ot B£on Tng éktaong “XT” mapouaiddetar oo £x13.3

3.2.1.6. ‘Ektaon ©2”

H éxraon “Z” émwg deixvetar oto ZxI3.1, ki IXP.5, ot 660N TNC UPIOTANEVNG TEXVNTAG
EKOKAQNAG &ekivael 2,5m Tepitrou Tiow otméd 10 “@PUdI” ToUu QuaikoU “tAatuoparog”’ Tou
Tpavoug, Kal kataAfyel 3,0m TrepitTou xapnAGTEPA ammé TV “emagh” Twv 00oBeCTONIBWY pE
Toug ox10TOAIBoug. To £Upog TOU QUAIKOU TTAATUOHATOS KUNAIVETAI OTré 7m €wg 9m TEpPITTOU.
H aoBeotoMBikr Bpaxéuala Kupiwg oTo XAUNAGTEPO TUAMA THC, gu@avideTal TOAU £wg
EVTEAWG ATTOCABPWHEVN, EVW OTO QVWTEPO TUAUA TNG EUPAVIZETAI HETPIWCS aTTOCABpWHEVN, UE
oTopadikd HIKPG aoBeCTONBIKG TEWdXN au@iBoANG UCTABEING. ZTO QUOIKS “TAATUCHA” Kal
I810iTEpa 01O "pUdI” TOU TAATUOHATOG UTTAPXOUV — aoReaToAIBiKoi oykOAIBol HEYIOTNG
didoraong 0,5m £wg 0,8m TepiTou, n €UCTABEIN TWY OTTOIWY KpiveTal TpoBAnuatikn. Ol
ox1016AIB0I ep@avifovral TOAU amocaBpWHEVOl Ewg EVIEAWG ATTOGABPWHEVOI KAl TOTTIKG wge
eAOUBIo £dagog. To TTAXOG TG AVITEPNG OTPWONG ATTOCA8pPWANS KUMAiveTal atmd Om Ewg
0,60m Trepitrou,
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AfloofueiwTo gival To “uTréokapo” (avTioTpoen kAion), To oTroio ouvavTdTal KATW aTrd TO
PUOIKO “TTAGTUCHO” OE OAGKANPO TO WAKOG TNG EKTAONG ©Z". To eUpog Tou “utrdoKapou”
Kupaivetal oo Om €wg 2m TrepiTrou.

MeTPROEIC TTPOCAVATOMONOU TOU ETTITTESOU eTagrc aoBECTONBWY - OXIOTOAIBWY £dwaoav
TIpEC o1 oTToiEg TTapouaciddovTal oTo ZX. A.2 Tou MapapTAUGTOG A, aTTé OTTOU TTPOKUTTTE OTI TA
KUpIO XOPOAKTNPIOTIKG TOU ETTITTEDOU ETTAPNG (kNion/3ieuBuvaon péyiotng KAiong) €ivai 53°/44° H
TTPOCOHOIWAN TWV EKTIHWHEVWY TEXVIKOYEWAOYIKWV ouvenkwv otn  Béon g éktaong °Z”,
Trapouaidleral o1o 2xXI3.5.

3.2.1.7. Oyko6AiBog “X23”

sV TapoUoa Bian To UYog Tou PuaIKoU Tpavous, ATOI I UWONETPIKA Biapopd peTagy Tou
0ppUOC TOU TTPAVOUG Kal TOU Crueiou Tou oA Tou Tpavoug 61Tou N KAion YiveTal EHPAVWG
KPR, Kupaivetal ammd 15.3m €wg 17.2m. Katd pAKog Tng oTéwng Tou @uoikol Trpavoug
UTTGPXOUV “HEPIKWG OAANAOKAEIBWHEVA” OPKETA aoBECTONBIKA TEPAXN, OTTWS PaiveTal OTN
dwT 19, omd KopoTIKoTToINuévo, doTpwTo,  BIappPNYHEVO, eAOQPWG WG  METPIWG
amocabpwpévo (B.A. : lI-lIl) aoBeoTéMBo, Ta otoia BEWPWIVTAS TO CUVOAIKE OUVIOTOUV TOV
oyKOAIBo “X23”. ‘ETOl, 0 oykOAIBog “X23" OUVOAIKG €XEl éval PECO koG 5.60m, pEco TTAGTOG
1.9m kai péoo maxog 0.9m. H khion Ttou emmédou ¢dpaang Tou oykdAiBou “X23” eival
opbéppoTn TPOG TNV KAion Tou Tpavolg (35/306) kai n £UOTABEIG Tou ap@iofnToupevn. H
TTPOCOHOIWAN TWV EKTIHWHEVWY TEXVIKOYEWAOYIKWV OuVBnKWwv ot Béon Tou oyk6AiBou
“X23" Trapouaiagetal oto £xJ3.7.

3.2.1.8. MpoodiopIopdg oKANPOTNTAG BPdXOU HE TRUPA Schmidt

Ma Tov TPoadiopiopd TG okAnpéTtnTag (r) TWwV acBeoToAiBwy OtV TTEPIOX!] GUETWY
emEPPACEWY, Eyivav BOKIPEG pE XPAON TG OQUPAG avamndfoswy Schmidt Tomou L, emi
ETTIPOVEIV TWV AOUVEXEIWY TWV aoBECTOAIBWY CUHQWVA UE TIG mpodiaypagig Tou YNEXQAE
E103-84. Mo Kk&Be dokiury AauPdvovtal 20 UETPNOEIG, €K TWV omroiwv o1 déKa MIKPOTEPES
ATTOPPITITOVTAN KOl QTT6 TIG UTTGAOITTEG BEKA uTrohoyileTal 0 uEcOg 6POg yia Tov KaBopIoHo TNG
oKkANPOTATAG KATA TNV Sokiur. Ta avaAuTka aTTOTEAEGATA TWV DOKIYWY TTapousIafovTal aTov
Mivoka A.2, oto Mapdptnua A.

O yevikOC HEGOG 6POG TWV TIHWV OKANPOTNTAG ATTO TIg dokiuég eival 30,3 kar n TUTTIKN
amékAion ivar 3.47. KOl YIO TOUG TTEQAITEPW utrohoyiopoUg Aaupaverat Tiury r = 30.

Bdoel Tn¢ BiBAioypagiag 9, Bewpwvtag @aivouevo BApog aofeotohiBwy y=27kN/m?, amo 10
voudypaupa tou Zx. A.2 tou Mapaptiuarog A, TTPOKUTITEI ONITTTIKA AVTOXK] TNG ETTIPAVEIAS TWV
AGUVEXEIDV Twv acReaToAiBwy JCS =(50 + 30) MPa . la toug uttoAoylopoUg AapBavetal JCS
=50-30=20MPa.

TNUEIOVETAI OTI 0 TTPOCdlopioudg TNG OKANPOTRTAS (r) TWV oxIoTOAIBwY, HE Xprion TG oeupag
avatrndioswy Schmidt TUTrou L, dev propei va yivel agiémoTa, 816Ti o SOKINEG EdWOoaV TTOAU
XOHNAEG TIHEG avaTrndriong.
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3.2.2 ‘Epeuva EpyaoTnpiou
ATT6 BiIdpopa onpeia ae 6Ao TO TTPAVES, GUANEXTAKAV ETTIQAVEIQKS QVTITTPOOWTTEUTIKG DeiyuaTa
AiBwv (aoBecToAIBIKG Kol OXIOTOMBIKA) Kol HETAPEPONKAV Yia EKTENEON OOKINWV AVTOXNG
ONMEIAKAS @opTIONG (point load) oTo £pyaOTAPIO £8AQOUNXAVIKAS m¢ TEQTEXNIKH OE,
Ayiwv Avapylpwv 25, 14343 N. Xahkndova - ABriva. O1 pwToypagieg kal Ta atroteAéopaTa
TWV EPYOOTNPIOKWY JoKIuwy Trapouciddovial oto Mapdptnua B, kai OUYKEVTPWTIKA OTOV
Mivaka 3.2.

3.2.3 EKTignon TapapéTpwy avroxng Bpaxouaac
H ekTiinon Twv TIHWY Twv TAPAPETPWY AVTOXAS TNS Bpaxopalag Twv aoBeoToAiBwWY KAl Twv
OXIoToAiBwyv  yiveTal pe e@appoyn Tou Kpitnpiou Hoek — Brown (BIBAIoypagia  10),
Xpnaipotroiwvrag 1o mpdypauua H'Y ROCLAB 1ng Rocscience Inc. Toronto, Canada.
AoBeoToAIf0I
o Toug aoBecTOAIBOUG EI0GYOVTAl OTO TTPOYPAUMA Ol AKOAOUBEC TIARALETOO!:

i. Avtoxr) oupTrayoug Bpdxou og aveutrodioTn BAiwn: ATé Ta QTTOTEAETATA EPYATTNPIOKWV
doKIuwy onueiakng @opTiong (point load) aoBeoToMBIkWY delyudTwy Tou Mivaka 3.2,
(141.84 , 29.12, 49.32, 29.47, 61.61MPa) smAéyeTal I000Uvaun avroxf o aveutrodia
BAiwn oc =40MPa

ii. Ao Tig eTTi TOTTOU TrAPATNPAOEIG, OTO UTTO PEAET TTPAVES, BATE! Twv XAPAKTNPIOTIKWY TNG
Bpaxouadag, kata Tnv RiBAoypagia 11 (aAAnAoKAEidwua BpaxoTepaxiwy, KardoTtaon
ACUVEXEIWV) N TN Tou ewAoyikoU Aegikin Avroxris GSI (Geological Strength Index)
agloloyeitar GSI=35 + 40 ki AauBdaverar GSI=35

iii. ZuvteAeaTg mi=1243, yia Toug AGBETTOMBOUG, ETTIAEYOUEVOG OTTO OXETIKEC TIEC O OTTOIEC

TapExovTal amd Tnv “BIBAIOBAKN” Tou TTPOYPAMMATOS, KAl XPNCIMOTIOIEITal Mi=12.
iv. 2uvteAeotig  xaAdpwong= 0,7 (unxaviki ekokaer, amé v “BIBAIOBAKN”  Tou
TTPOYPANUATOG).

V. Yyog mpavoug AapBavetal 22m Kai n TTUKVOTNTA Twv adoRECTOAIBWY Pogs = 27,0kN/m3
AT6 Toug UTTOAOYIOUOUG TOU TTPOYPAUHATOS Of OTTroiol TTapoucIdovial GTo >x A.3 Tou
MapapTrparog A, TTapéxovtal of akOAOUBES TIUEG TWV TTAPAPETPWY avToXAS TNS Bpaxoualag
c= 146kPa kai ¢= 41,19° kai yia TIG avaAUOEIC OTO TTAPOV TEUXOG XPNOIMOTTOIOUVTa Caop=
120kPa Kal @qop= 40°.

Zy10T6A1001
Ma Toug oX10TOMBOUC E10GYOVTAl OTO TTPOYPAUUA Of AKOAOUBEC TTApAIETOOL:

i. AvToxT CUMTTaYOUG Bpdxou o aveutTodioTn BAiYn: ATTO Ta amOTEAECUOTA EPYOCTNPIOKWV
SoKIHwv onuEIakng eopTiIong (point load) oxioToAiBIKWwY Serypdtwy Tou Mivaka 3.1, (54,9 ,
42,15, 52,99, 3,21, OMPa) emhAéyerai 10odUvapn avroxr ot aveptrodiotn BAiyn oc
=30MPa

ii. ATr6 g €TTi TOTTOU TTAPATNPACEIS, BACE! TWV XAPAKTNPIGTIKWY NG Bpaxduadag, Katd Thv
BiBAoypagia 11 (aAAnAokAsidwua BpaxoTepaxiwy, KOTAOTOON AOUVEXEIDV) N TIUR Tou
l'ewAoyikou Aeiktn Avroxfig GSI (Geological Strength Index) agloAoyegitar GSI=10 + 20 kau
AapBdaveran GSI=15
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iii. ZuvteAeoTAG M=10+3, yia Toug oxIoTOAIBOUG, £TIAEYOUEVOC aTTO OXETIKEG TIMEG Of OTTOIEG
TrapéxovTal atrd Ty “BIBAIOBRAKN” TOU TTPOYPAHHATOG, KAl xpnoiyotroleital m=10.
iv. TuvteAeoTic  XaAdpwong= 0,7  (UNnxavikn gkokaer, omé v “BIBAoBAKN”  Tou
TPOYPAHHATOG)
v. Yyoc Tpavoug AapBaveTal 22m Kal n TTUkveTnTa TWV OXIGTOAIBWV Poyor = 27,0kN/m3
A6 Toug utroAoyiopoUg TOU TIPOYPAMMATOG Ol otroiol Tapoucidovral oto XX A.4 TOU
MNapapTAKOTOG A, TrapéxovTal ol akoAoubeg TIEC TWV TTOPAPETPWY QVTOXAS TNG Bpaxoualag
c= 50kPa kai @= 23,45° Kal yia TIG avaAUGEIS OTO Tapdv TEUXOG XPNOIHOTTOIOUVTAl Coyio™
45kPa Kal Qoyo= 22°.

3.2.4 EKTiHNON TTOPAUETPWY AVTOXNG OOUVEXEIWV

Mo Toug aoReoTOMBOUG Kal OXIOTOAIBOUG, N EKTIUNON TWwV TTOPAPETPWY QVTOXAG @', €, TWV
QOUVEXEIDY, OUVAPTATE! TNG OOKOUMEVNG opbr¢ TAoNG (On) OTNV QOCUVEXEID, YIVETOI WE
gpappoyr Tou kpimpiou BARTON (BiBMoypagia 10) w¢ aKoAoUBwe:

et ot
(a) ¢, = arctan %

n

(®)

00 )

UL tan®| JRC1 JCS+¢ +1
an- og ==

In 10 g,

c;=T—0,tand,

T JCS
= tan JRClogm~0—‘+¢b -

n

V)
OTrou: JRC:oUVTEAEOTHS TPAXUTNTOG TNG OCUVEXEING
JCS: BAITTTIKA avToxr TNG EMPAVEIAG TWV OCUVEXEIWY

@p . BaACIKA ywvia TPIBAG

lMa Toug acBeaTéNIBoug, BEWPWVTAG:
i. Baoikr ywvia TpIRAG AapBavépevn BiIBAoYpaQIKA Pp=33°
i. ouvteheoTty TpaxdTnTag JRC =4, amd v mpdopatn Kataypaer Tng KaTaoTacng Twv
QOUVEXEIWY,
ii. ovioxn ot BAIYN TWV TOIXWHATWY TWV acuvexelwv JCS=20 MPa, oUugwva pe v
Tapdaypago 3.2.1.8

Bdoel Twv avwrépw oxéoewv (a), (B), (y), Ta AVOAUTIKG OTTOTEAECHATA TWV UTTOAOYICHWY
Trapouaidovral oto . A.5 Tou MapaptAparog A, atrd 6TToU YIA TV EAAXIOTN TIKA 0n=45KPa,
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TapEXeTal ¢, =41,8° ka1 ¢=3kPa, koI €1 T0 OUOHEVETTEPO VIO TOUG UTTOAOYIOHOUS GE OAEC TIG
BEoeig Twv Epywv, AapBdvetar ¢, =37° kot ¢=0kPa

la Toug oX1I0TOAIBoUG, BewpwvTag:
i. Baoikr ywvia T1Br¢ AapBavéuevn BiBAIoypapikd Pp=20°
ii.  ouvreAeoTd TpaxUTNTag JRC =3, amé v TPOOPATN KATAYPAPH) TNG KATACTACNS TWV
OOUVEXEIWY,
iii. —avroxry oe BAIWN TwWv TOIXWUETWY Twv ACUVEXEIWV Katd Tnv BIBAloypagia 12,
JCS8=0,25%0c = 0,25*30=7,50 MPa, (oUu@wva pe TNV mapaypago 3.2.3 0.=30MPa)
Baoel Twv avwtépw oxéoewv (a), (B), (y), T@ avaAuTikd QTTOTEAETHOTA TWV UTTOAOYIOHWV
Tapouadidagovtal aTo Zx. A.6 Tou Mapaptiuatog A, amd dTrou yia Vv eAdxIoTn TP 0=45KPa,
TapExeTal ¢, =25,35° kai c=1kPa, Kal £t T0 BUGPEVESTEPO VI TOUG UTTOAOYIOHOUG O€ OAEC TIG
BEoeig Twv Epywv AauBdverar ¢, =25° kai ¢=0kPa.
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4. ITEOEPOTHTA ®YIIKOY NPANOYZ

4.1. IoTOPIKO KATATITWOEWY

Y& OAOKANPO TO WETWTTO TOU TTPAVOUG TNG OUVONKAG HEAETNG EXOUV EKDNAWEEI KATA KQIpoUg
BPAXOTITWOEIG, HE KOTA TO TTAEIOTOV aoBeaTONIBIKG TEPAXN, TTOU AAAOTE @TAVOUV OTNV EKTOON
KATGVTN, META TOV TT6da TOU TTPavOUg OTTWG XOPOKTNEIOTIKA GaivovTal oTn Pwr. 1, ka1 AAAoTE
otaparodv otc evdiaueca “rAaTOopaTe”  (EKTAOEIS MIKPAG  OXETIKA KAiong), 6Tou  Kai
TTOPAUEVOUV OTO TTPAVEG, Kal JETO OE Bapvoug 6trwg deixvovTal otn dwr. 17. XOpoKTNPIOTIKO
gival To cupBav (BpaxotTwan) Tov Noéuppio 2014, To otroio ekdnAwBNKe UOTEPA ATTO €viovn
BpoxomTwan, 0drRynoe Toug TTOPOKEIJEVOUG KOTOIKOUG VA {NTHOOUV amd TNV utnpECia TNV
AAWN EKTAKTWY OVAYKOiWY PETPWY, Kal TNV uTrnpeaia va onUAvel PE TTIVOKIOEG TOV OXETIKO
KivBuvo Kai vo ovoBéon Tnv TapoUoa HEAETN yia TOV oxedlaopd €pywv gvioxuong Tng
EUOTABEING TWV TTPAVWV.

4.2. AiTia BPUXOTITWOEWV

S1a Tr0aVE aiTia T000 TWV EKSNAWBEICWY BPAXOTITLWOEWY OANG Kal QuUTWV TToU gival duvaTov
Vo EKBNAWBOUY MEAOVTIKA, YEVIKWG TepIAapBavovTal:

e H di1GBpwoN / aToodOpwaon / KAPOTIKOTTOINGN TWV TETPWUATWY, SIEPYATIES Of OTTOIES
HEILIVOUV TNV QVTOXA ] UTTOOKATITOUV TNV Bpayduala, amelNOVTag 101 TNV £UOTABEIA
mng.

e H alénon g TiEoNg TWV TTOPWV, e€aitiag PPOXOTITWOEWY, 1 TNG METABOARG TNG
oTE0pNG Tou UTTOYEIoU OpifovTa, N OTToid €l WG OTTOTEAECHA TNV HEIWON TNG avToxns
e Bpaxouadag, We ouvakoAoubo TNV miBavr) TTPOKANON aaTabeidg TG.

e O BOVACEIC TPOEPXOUEVEG QTS OEITUO, A amd OvOPWITOYEVEIQ dpacTnPIdTNTEG
(avamivégeig oe Aatopeia, KukAogopia Bapéwy oxnudTwy, Asiroupyia pnXavnudTwy,
KATT), €ival BUVOTOV va TTPOKAAEOOUV TNV a0TA0EI0 £TOINOPPOTIWY OYKOMBWY NG
Bpaxopadag.
Emionuaivetal emimAéov OTI, OTRV TEPITTITWON TNG UG JENETN €KTAONG, N €UCTABEID TOU
QUOIKOU TrPaVOUG €XEl DIOTAPOXTE Kal ammd TIC EKOKAPEG Ol OTTOIEG EXOUV dlavoIxTEl o€
didpopec Boeig oTtov Tdda Tou Tpavols yia AGyoug Bounong, OTTwg TAPOUCIAZeTal 0N
Pwrt.1.

4.3. Mnxaviopoi BpaXoTITWOEwWY — EKTIHNGN EMIKIVOUVOTNTAG
4.3.1. OykoAifog “A”

O eTOINOPPOTIOG OYKOAIBOg “A” ouvioTaTal aTmé GOTPWTO, BIAPPNYHEVO, KAPGCTIKOTTOINUEVO
aoRecTOMBo 6TTwg @aivetar ot Pwt 18. To BA dkpo Tou “A” @aivetal va eival eAeuBepo
(xwpIg eTTagr) evw 1o NA dKpO TOU Eival OF AN €TaQr e Tov oykoAiBo “B”, n guoTdOEID
Tou oTroiou Kpivetal IkavoTtroinTikf. H euoTaBeia Tou oykoAiBou “A” kpivetal eTICPAARG, Adyw
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TNG TTAPOUCIag TNG WEYGANG QVOIXTHC TaPAKATAKOPUPNG BidippNnEng Kai Tng UTTOOKA®RG
BaBoug 0,4m n omoieg Beixvovtal omic dwt. 6 kai 18 avrigroixa. O1 guvBrikeg £8paaong
(avToxn, KAion, opaAdTNTA ETMIQAVEIC £3paong, KAT), Tou ETOINGPPOTTOU OyKGAIBou “A” eival
AyvwoTeG.

O oxeTIKd peydhog Adyog UWoug wg TPog To €0pog £8pacng (katd TV KAion Tou Tpavouc), ol
AyvwaTeg CUVBrKeg €3paong Tou oyk6AiBou "A”, n empBdpuvon g euaTaeldg Tou améd Tnv
melavr) emidpacn ceiIopol A vePOTTOVTAC, Kal N €yyUg TTOPOUGIa KATOIKIWY KABICTOUV TNV
EUOTABEIG TOU €MOQOAr, Ue UWPNAS Babduod EMKIVOUVOTNTOG, ME TIBAvH aoToXia TUTTOU
ohiobnong 1 avarpotrig. EuepyeTkA wg Trpog TNV €uoTdBeia, eival n évdeién 6T ol
aofecTOMBor  epgavifovial w¢ QakOS va BuBiCovtal evrtdg Twv  OXIOTOMBWY OTTWG
TEPIYPAPETAl OTAV TTAPAYpaPo 2.2. PUGIKAG o akpIBeic ouvlnkes £5paong Tou oykdAIBou “A”
Oev gival yvwaoTéc,

4.3.2. Oyko6Ai8og “B”

O oykbAIBog “B” ouviotatar amd doTpwro, KAPOTIKOTIOINUEVO aoBECTONBO OTTWG QaiveTal
ot Pwr 18. Tégo To BA dkpo Tou oykdAiIBou “B”, 600 Kai To NA AKpPO Tou QaiveTal va givai
o€ TANPN ETAPY) HE TOUG TTAPAKEINEVOUC acBeoToMBikoUg oykdAIBoug, N eucTdBeia Tou Sev
KPIVETAI avnouxnTIKA, KaI WG €K TOUTOU 0 BABUSC ETIKIVOUVOTNTAG TOU EKTINATAI WS XAMNASC.
EuepyeTikr) wg Tpog v euoTdbeia, ival n évdeign o1l ol aoBeaTdAIBol eppavidovTal W¢ pakég
va BuBidovTal evidg Twv OXICTOABWY OTTWG TTEPIYPAPETA otnv mapdypago 2.2. Puoikd ol
akpIeig auvBrikeg £dpaong Tou oykoAiBou “B” dev eival YVWOTEG.

4.3.3. OykoAiBog T

O etoudppotrog oykdAiBog “I™ ocuviotatal aTmd AOTPWTO-UECOOTPWHATWIBN, KEPUATIGUEVO,
KAPOTIKoTroINUEVO aoBeaToMBo oTTwe aivetal oTn Pwt 9 kal Pwr. 10, Kal gival BUVATOV Vol
oNigBrioel oTo avwrepo amd Ta dUO BuvnTiKG, OXESOV TapdAAnAa emireda oAioBnong
TpooavatoAiopou 52/148, ta omoia @aivovral atn dwrt. 9. ExTipdrar 6m o1 avnidpuwoeg oty
ONigbnan Suvdpueig TTPOEPXOVTal KUPiwg amd Tnv TPIBr) oTo emimedo €dpaong (BuvnTikAg
oAigbnong) kai 61 8ev AOKOUVTAI TTAEUPIKES avTIOPWOEG BUVAUEIS OTTO TOV TTOPOKEIMEVO
oT108epd  PBpoaxwdeg UTORABPO, AGYw OTTOUCIOG ETAPAC OTTWC aivetal otnv dwr. 10.
Mepaimépw, Adyw TNG UPICTAEVNG TTAPOKATAKAPUENG SIdpPPNENS n otroia TrapouaciddeTal oTn
Pwr. 11, eival duvarév va TpokAnBei avaTpoTrh Tou eEwrepou TEMAXOUG TOU ETOINOPPOTTOU
oykdAiBou T,

H euotdaBeia Tou oykéMiBou T kpiveral emo@alfig, Adyw: 1) TNG TTapouciag emiTedou
duvnrikng oAioBnang TpocavatoAiopolt 52/148, To otoio @aiveral omn dwTt. 9, 1) TWV
dyvwoTtwy cuvBnkwy édpaong (avtoxr, KAion, ouaAdtnTta EMQAvEIAG £Dpaang, KATT) ui) Tng
EKTIHWHEVNG  EAAEIPNG TTAEUPIKAG ETTAPAG Kal TNG OTTOING GUVEITQOPEC TS atnv euoTadeia dia
™G TPIBNG, Iv) NG duvardétnTag avatpoTrig Tou £€WTEpoU TEMAXOUG TOU ETOINOPPOTTOU
oYkOAIBou “T” Adyw Tng TrapakataképuPng didppnéng n otoia TTapouactagetal otn Pwr. 11, v)
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Mg emBdpuvong NG €uaTabeidg Tou omd TNV mBavr emidpacn OeiopoU | VEPOTTOVTAG.
TUVBUAZOVTaG Ta TTPOAVOPEPBEVTA HE TRV EYYUTNTA KOTOIKIGV, TTPOKUTITEl UYWNAGG BaBUog
EMIKIVOUVOTNTAG OTTO TMBavr agToxia TUTToU eTriTredng oAioBnong ry/kal avatpoTrig.

4.3.4. OykoAiBog "A”

O oykdAiBog “A”, OTwG TEPIYPAPTNKE OTNV Tapdypago 3.2.1.3 ouviotatal amod OpPKETA
aoBeCTONBIKA TEUAXN “TTOpATETAYUEVA” OTN oTéyn Tou Trpavoug OTrwg Paivetal oTn PwT 14
ka1 dwr. 15. ETeidf n @avéuevn KAion tou kipiou “emmmedou £dpaong” Tou oyk6AiIBou A eival
HIKPA WC TPOG TNV KatéuBuvon MEYIOTNG KNiong Tou @uUOIKoU Trpavoug, n mlavetnta
oAioBnong Tou TTPOG TA KATAVTN £ival OXETIKA HIkpr. OUwg, o oyk6AIBog “A” eival meavov va
ohioBrioel oe Beutepeovta  “emimeda  £dpaong” Umé TV eTTidpaon  CEICUIKAG A
avBpwTToyevoug diEyepong (Trx. SOVACEIG KATd TNV EKTEAEOT] TWV EPYACIV OTEPEWONG TOU
pavoUg) Kal vo exkBEéael g Kivduvo TOug £PYOAJOHUEVOUG TWV OUVEPYEIWY KaBWg Kai ToUug
KATAVTN KOToiKoug. QG €K TOUTWV, EKTIMATAl WECOG BaBuog emKIvduUVOTNTAG aTmd moavA
acToxia Tou oykoAiIBou “A”.

4.3.5. Oyk6AiBog “E”

O oyk6AhBog “E”, 6Tmwg TEPIYPAQTNKE OTNV Tapdypago 3.2.1.4 ouvigtaral oméd Tpia
*aAANAOKAEIBWEVA” aoBeCTONIBIKA TEUAXN, “TTOPOTETAYMEVA OTN CTEYN TOU TTPavoug OTTwG
paivetal otn Gwt 16. AT Toug TpEiG, of dUo avwTEPOl OykOAIBoI paivovTal euoTadeig, 600 o
KATWTEPOC OYKOAIBog Trapauével ot Béon Tou. Av yia oTroIovOATIOTE AGYO O KATWTEPOG
oYyKOAMBOG XAogl TNV EUCTABEId TOU, EKTIUGTO 411 B akoAouBrigouv Kal o1 U0 AVWTEPOI Kal
EKTIPGTOI HETOG BABUOG EMIKIVOUVETNTAG OTTO Mi8avr) aoToxia Tou oykoAIBou “E”.

4.3.6. ‘Ekraon “IT”

OTTW¢ TEPIYPAPTNKE OTNV TTapdypago 3.2.1.6, oTnv €kTaon “T”, n aoBeaToNIBIkA Bpaxopala
gupavideTal ev €idn “KEAUPOUG EKTIHWHEVOU méayxouc 1,0m, 1o omoio TrepIAapBAvEl TTOAAG
TEHAXN, KUpavopevou mdxoug 0,5m £wg 1,0m, appIopnToUUEVNG EUOTABEING, OTTWG SeiXveTal
ot Pwt. 16. 10 KATW OpPI0 TOU “"KEAUPOUG” uTrdpxel avoixty didppngn kai éykotho. Av Kal
upioTavTal MIKPOU OXETIKG Gykou eTrimedol Kai opnvoeideig TUTTOI duvnTikRG agToxiog ae
OAOKANPO TO “KEAUPOG” HE HIKPR TNOavOTNTA ekBAAWONG, I aoToxia amd CEIoHIKA, N
avBpwTroyevr SIEyeEPan, OTO KATW Oplo TOU “keAUpoUC”, gival BuvaTov va TIPOKaAEoEl aaToxia
ka1 o€ GANG TUAPGTA Tou “keAU@oug”. O BaBPo6g ETTIKIVEUVOTNTAG, a1 TBavEC aoTOXiEG OTNV
éxTaon “ET”, eKTIHATAl WG XAUNAGG EWG METPIOG.

4.3.7. ’'Ektaon “Z”

Omwg TEpIypd@eTal oTnV Trapdypago 3.2.1.6, Kai deixvetal oto Zx 3.1, n ékraon °Z"
TepilapBdvel  aOREOTONBOUG Kal  TOUG  UTTOKEIMEVOUG oxiotoABoug. H aoBecToNBIKA
Bpaxdpala  Kupiwg OTO  XaWNASTEPO  TUAWA  TNG, gupavifeTal TOAU  Ewg  EVTEAWG
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aTmocaBPWHEVN, €V OTO QVWTEPO TUAWA TNG EWgavileTal METPIWG aTTOCABpPWUEVN, UE
OTOPadIKG MIKPA aoBECTONIBIKG TEUdXN au@iBoAng EUOTABEIOG. ZTO QUOIKG TAGTUCMO Kal
I61aiTEPa OTO  “@PUdl” TOU TAATUOHATOS UTTAPXOUV aogfectoMiBikoi  oyk6AIBoI  péyioTng
didoTtaong 0,5m éwg 0,8m TepiTTou, n €UOTABEIN TWV OTTOIWY Kpivetal poBAnuarikr. O
OXIoToMBoI epgavigovTal TTOAU aTTOCABPWHEVO! WG EVTEAWIC aTToCcA0pWHEVO! KaI TOTIKE WE
ehoUBio £6apog. To TAaxX0g TG (AVWTEPNS) OTPWONC amocabpwaong kupaiveral amd Om éwg
0,60m Trepitrou. T6oo a0 PPUBI TOU TTAATUTHATOS, 6TO Ko OToUg aoPReaTOMBOUG OTNV €KTOON
“Z” utrapxouv aaBeaToMBIKOi OYKOAIBOI, N EUCTABEIN Twy OTToIWY Kpivetal TpoBAnuarikr. O
BaBudg emikivbuvdTnTag, aTTd TMIBAVES OOTOXIES TNV EKTAON “Z”, EKTINATAI WS METPIOC.

4.3.8. Oyko6AiBog “X23”

O oykdhiBog "X23”, 6TTWG TEPIYPAPTNKE OTV TTapdypago 3.2.1.7 cuvioTartal omod OPKETA
aoBeaTOMBIKA TEMAXN “NEPIKWG OAANAOKAEIBWHEVA”, OTN OTEWN TOou Trpavolg OTTWE QaiveTal
ot ®wr 19. H kAion Tou KUplou “eTrirédou £8pacnc” Tou oykdAIBou X23 eivar OXETIKA HIKPA.
Opwg, o oykdAiBog “X23” eivar mOavdv va oMoBroel umd TNV £midpaon oeIouIKAS 1
avBpwtroyevolg difyepong (Trx. Sovrioeig katd Thv EKTEAECN TWV EPYOACIV OTEPEWONS TOU
TPAVOUG) KOl va €KBECEl GE KivOUVO TOUG £pYAJOMEVOUC TWV OUVEPYEIWV KABWS Kal Toug
KaTavin karoikoug. Q¢ ek ToUTWV, EKTIUGTOI WECOC BaBUOC EMKIVOUVOTNTAG amméd mlavr
agroxia Tou oykoAiBou “X23”.
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5. ANAAYEH-AIAZTAZIOAOTHZH METPQN MEIQZHZ
BAOMOY ENIKINAYNOTHTAZ BPAXONTQZIEQN

5.1. Oyk6Ai8og “A”

OTTW¢ TEPIYPAPTNKE OTNV TTAPAYPAPO 4.3.1, 0 ETOINOPPOTTOG OYKOAIBOG “A” gival duvartév va
XAoel TNV €UCTABEIG TOU HE acToxia TUTTOU OAiGBnong A avaTpoTAg, HE uypnAé Babud
emiKIvOUVOTNTOG.

[Ma v peiwon Tou uwnAou Babpou £MIKIVOUVOTNTAC OThV TTapoUca Béan, TrpoTeivovTal METPO

gméuBaong, Ta OToia  aKoAoUBwg meplypdgovial — dlacTacloloyouvial HE THV oeipd
£QUPHOYNG TOUG:
i. ToTroBéTnon  @PAxXTn QVAOXEONS BpaxoTTwoewy  TepIAapBavopévng  Kal TG
BpaxoTtrayidag Tou,

i. evioxuon Tng €uoTABEIAg TwY OYKOAIBWV “A” YE” Kol To TUMO NG éktaong “ET" 10
oTroio BpioKeTal OKPIBWG ETTAVW ATTG TOUG oyk6AIBoug “A” kai “B”, 6TTwg TEPIYPAPETA
oTig TTapaypdpoug 5.2, 5.3 kai 5.4 avTioToIXA.

i.  evioxuon Tng euaTABeIaG TOU OYKOAIBOU “B” GTTWE TEPIYPAPETAI TNV TTapdypapo 5.5,
N €ucTadela Tou oTTOiOU Eival SuvaTév va dlotapaxBei (kard TV EQapHOyn TWwV
TTPORAETTOPEVIV ETPWV HEIWONG TOU BaBuoU emKIVEUVOTNTAG TOU OYKOAIBoU “A”, HE
ave€EAEYKTA ATTOTEAETUATA,

iv. kabaipeon Tou eTolpdppoTrou OyKOAIBou “A” ATTWE TEPIYPAPETAl OTNV TTAPAYPAPO
5.1.2.

Tnueiovetar 6Tl 0 oykéAiIBog “I'™ BpiokeTal HOKPIG OTrd TIG Tapamdvw emepBAoElg Kal dev
£TTNPEEGZETAN OTTO QUTEG OUTE TIG ETTNPEGCEL.

51.1. ®pdaxTng avdoXeong BPAXOTITWOEWY

H ToTOBéTNON TOU PPAXTN QVAOXEONG BPOXOTITWOEWY OTOXEUEl OTNV OUYKPATNON TOU
ETOINOPPOTTOU OYKOAIBOU “A”, WG €va N TEPICOATEPA TEPAXN, TTPIV 1) KATA TV KaBaipeor) Tou.

O1 BpaxoTTwoelg eival Eva TTONUTTOPOETPIKG PAIVOUEVO HE TTOIKIAO BaBuo6 BePaidTNTAG TNG
KAOE TTOPAPETPOU, KAl WG EK TOUTOU 0 OXEDINOHOG TTPETTEl VA Eival CUVTNPENTIKOG.

H 6éon Tou @padxtn deixveral oTo TxI3.1, Kai akohoUBwg YiveTal N dlaoTagioAdynor| Tou,
BewpwvTag TIS BiBMoypagies 6, 7, 8.

5.1.1.1. Evépyeia oxed100p00 TEPAaxXoug (Ek,ox)
H evépyeia GXeBIOCOU TTPOOKPOUCNG TEUAXOUG OTOV PpaxTn divetal atd Tnv akéAoudbn oxéon
EE‘0X=% Mox & Voxz (1)

61r0U, Moy = MAZa GXEBIAGHOU TEHAXOUG = Myap ™ YvolF1 * Yy, (2)
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Kal Vox = Tax0tnTa oxediacpol TpooKkpouong TEUAXOUS = Vyap * YTr * Yop (3)
oTTou,
Myap= XapaktnpioTikn Maga Tepdyouc = Vyap * P, (4)

Vyap = XapaKTNPIGTIKOG BYKOG TEUAXOUC = AapBavetar ouvtnpenTikg, oAdKANPog o OYKOG ToU
ETOINOPPOTTOU OYKOAIBOU, Adyw Tou uynAou BaBuoU emKIVOUVOTNTAC, = Vinax

P = TTUKVOTNTA TXNHATIOUOU TEPAXOUC

YvolF1 = HEPIKOG OUVTEAEOTAG, ECOPTWHEVOS OTT TV akpiBeia Tou TPATTOU EKTIUNONG GYKOU Tou
TEPAXOUG OXEDIACUOU. S¢ TEPITTTWON akpIBoug ekTiunong, Ty, avarapdoTacn Tou TPavVoUg
ME Xpnon TeXvoAoyiag TPIoSIACTATNG odpwong, &ite PETd amd  evdeAexh YEWAOYIKA
amotutrwon, AapBdvetal ico¢ pe 1,05, svw ot TEPITTTWON TTEPIOPICUEVNG  YEWAOYIKAS-
TOTTOYPAPIKAG OTroTUTTWAONG, AapBdveTal icoc pe 1,10.

Yy = HEPIKOG OUVTEAEOTAG, €EAPTWUEVOG ATTO ThV EKTiUNON Tou @aIvopevou BApouc Tou
Bpdyxou, kai AauBaverai icog ue 1,00.

Vyap = XAPAKTNPIOTIKA TAXUTNTA TTPOTKPOUCNS TEUGXOUG

Y1r = HEPIKOG OUVTEAEDTAG, €§APTWHEVOS aTTd Thv afloTmIaTia NG UTToAOYIouEVNG TPOXIAS, O
OTroi0g GUVEKTIMA TNG TTIBAVOTNTA OTTOKANGNS TWV TPAYHATIKWY TIMWV ATTO TIG XAPAKTNPICTIKEC
TINEG TTOU AapBdvovTal UTTOWr OToUg utroAoyiopoUg. ZTnv TepiTrTwan TTou ol XOPOKTNPIOTIKESG
TIHEG €xouv TTPoENBel atmro avdaTpopn avdhuon, AauBdveral site icog pe 1,07, evwy ot
TEPITTWON TToU £Xouv TPOEABE! atro BIRAIoypagia, AapBdveral ioog ue 1,10.

Yop = HEPIKOG OUVTEAEOTAG, €€apTwpevog amd TV akpifeia NG ATmoTUTTWONG TNG KAIONS Tou
TpavoUg. Ze TEPITTTWON OKPIBOUG ToTTOYPdPnong, AduBdveral icog pe 1,05, svw o¢
TEPITTTWON XPAoNG SIGBIACTATWY TOTTOYPAPIKWV XOPTWV MEYOANG KAipakag, Aaupdveral ioog
pe 1,10.

Edw, AauBaveral yvori=1,05, yy = 1,00, yrr= 1,10 Kai ypp = 1,05.

5.1.1.2. "Yyog oxediaopoul avarridnong Tepdyoug

To Uyog oxedlaopol avatndnong Tepdxoug otn Béon Tou @pdxTn divetal amd Tnv akdAoudn
oxéon:

heox = hyop (5)
oTToU,

hxap = XapOKTNPIOTIKG UWOG avaTdnong TeRdayoug otn 8éon Tou GPAxTN OTTWG utToAoYIZeTal
amd TV TPOCOMOIWON NG TPOXIAS TEHAXOUS, e 6plo BeBaidTnrac (confidence limit)
AapBavopevo ioo pe 100% AGyw uynAol BaBUoU TTIKIVEUVATNTAC.
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5.1.1.3. Evépyela oXediaopoU @pdxTn avaoXeong.

Mo 7o oXeBIOOHO TOou QPAXTN avAoxeong ava@QopiKd WE TNV IKavoTNTA TOU Yid atmroppdPnon
evEPYEIQG, Ba TrPETTEN val IOXUEL N akdAoubn oxéon:

Eeox < Erox (6)
oTToU:
Eeox H evépyeia oxediaouol TpOCKPOUCNS TEUGXOUG OTOV GPAXTN AAuBavopevn amrd TNV
oxéon (1)
Eroxy H TiHR OXedIOOHOU TNG IKAVOTATAG aTTOPPAPNONG EVEPYEIDG, TOU GPAXTN AVAGXEONS
TTAPEXOMEVN OTTO TNV OXEON *
Erox = ReMeL/YE (7)
Otrou :

R«vEL = N TIWA ammoppd@nong EVEPYEING TOU @PAxXTN CUHPWVA PE TO
ouoTNHa KATATagng “Katd TNV HEYIOTN gvépyela” (MEL : Maximum
Energy Level) Bdaoel Tng BiBAoypagiag 8.

ve =1.3 = PEPIKOG OUVTEAEOTNG acpaAeiag Tou @PEAXTN, 6Tav auTdg
oxediddeTal, oUPQWvVa WE To ouoTnua KaTtdragng “Katd Thv HEYIOTN
evépyela” (MEL : Maximum Energy Level) Bdoel Tng BiBAloypagiag 7,

5.1.1.4. "YWo¢ oXedliaopoU @PAaxTn avaoxXeong.

Mo 70 oXedIGOPO TOU QPAXTN AVATXEONS avagopikd We To Uog avaridnong Tou TEHAXOUG
oTn 640N TOU PPAXTN, Ba TTPETTEN VO IOXUEI N aok6AouBn oxéon:

hE,cx + f 5 hR,ox (8)
OTTOU:

heoy = TO UWog OXedlagpou avatridnong Tou TepdXoug oTn B£an Tou GPAXTN, CUPPWVA HE
™ oxéon (5) Tng mapayp 5.1.1.2

hroy = n ovopooTikd TipA KaBapou Uyoug Tou PpaxTn oUuQWVA HE TO TOTOTTOINTIKG
£yKpIoNG Tou, Baoel NG BiBAloypagiag 8, kal

f = 1% * 70 Yeoo PEYEBOG TOU TEUAXOUG.

5.1.1.5. Empnkuvon oxediaopol @pdxTn avaoxeong

Mo 10 oXedIAoN6 Tou GPAXTN OVAOXESNS AVOPOPIKA WeE TNV OVEKTH ETTIMAKUVON TOU OTNV
TepimTwon avdoxeong Bpaxomiwong, Oa mpétel va IoXUEl N akdAoudn axEon:

da* Ye<dp (9)

OTTOoU:
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AHMOZ MAPKOTOYAOY MEXOIAIAS
EPrO: <<TEQTEXNIKEZ EPEYNHTIKEE EPFAZIEZ-MEAETEE A TON KINAYNO AMOKOAAHZHZ KAl KATANTQZEQN

BPAXQN ZTHN MEPIOXH KYBOYPI, MOPTO PA®TH TOY AHMOY MAPKOMOYAQY >>

AMEZA EPI'A ENIZXYZHE EYITAGEIAZ MPANQN
FEQAQTIKH - FTEQTEXNIKH MEAETH

da = OVOUOOTIKA TIUA ETIUAKUVONG TOU PpAXTN avaoxeong, CUUEWVA WE Ta TIOTOTTOINTIKA
€ykpIong Tou, Baoel TG BIBAIoypagiac 8,

Ve =1.3 = UePIKOG GUVTEAEDTG AoPaAEiag Tou PpAxT, OTavV auTdg OoXeDIAlETAl, CUMPWVA HE TO
ouoTNUa KataTagng “kard v péyiotn evépyela” (MEL : Maximum Energy Level) Bdoe ™ng
BiBAIoypaeiag 8,

dp = A0QAAAG aTéaTACN OTTO UPICTAMEVES KATOOKEUES

5.1.1.6. Mpooopoiwon BPaxoTrTWoEWV
5.1.1.6.1 Mevika

H Tmpooouoiwon Ttwv Bpaxomtwoswv yivetal pe 1o mpoypaupa ROCKFALL vs4, 1n¢
Rocscience Inc. Toronto, Canada, Bdoel Tou omoiou UTTOAOYICETaI KATA MAKOG TNE TPOXIAG TOU
Tepayiou, n KIvNTIKA evépyela, n TaXUTATA KAl TO Uyog avamidnong Tou, CUPQWVA PE I
OladIkacia Katd TNV otroid, OAEG O TTOPAUETPOI O OTToiEg UTTEICEPXOVTAI OTO TTPORANUA,
HetaBaAovral Tuxaia, AapBavopeveg péaa amo éva e0pocg SlakUpavaong, To otroio opilsTal aToé
Tov Xprian. Tia Ty ueTaBoAn Twv TAPAUETPWY XPNOIMOTTOIEITAl N KAVOVIKI) KATAVOUH, KO W¢
€K TOUTOU OI XPNOIUOTTOIOUHEVEG TINEG AauBdvovTal Tuxaio kat OUMMETPIKA yUpw amd Tnv

mBavoTepn TIUA “X”, EVTOS £UpouC X +3s dTou “s” n TUmmKy amékAion. O TINéEG “X” Kan “s”
opidovTtan atrd TOV XPOTN.

O1 TapdpeTpol o1 oTroieg uTrelcépyovTal oTo TPORANUa eivat : 1) N YEWMETPIa Tou TTpavoug, i)
TQ TEXVIKOYEWAOYIKG XOPAKTNPIGTIKG TOU TTpavoUs (ywvia TPIBAC, OUuVTEAEOTAG avatTRdnong
KABETOG Kal £QATTTOPEVIKAG) 1) TO XAPAKTNPIOTIKA TOU TEPAXoOUS (MAda, oxriua), Iv) apxIkA
TaXUTNTA TOU TEPAXOUG KAl TO ONWEIO EKKIVNONG (ATTEGTTAGC) TOU aTré TO TPAVEG.

O TTapduETPOl avaQopIKA HE TO TIPAVEG KAl TOUC OXNMATIOPOUG TTOU  ATTAVTWVTAI,
mepihapBdvouv: Tnv KAion Tou, TV ywvia TPIBAS TWV OXNUOTICHGV TTOU OTTAVTWVTAL, TOV
OUVTEAECTH) avaTdnaorg (KABETO KAl EQATITOMEVIKO) TOUS KAl NV TPaxUuTNTA TWV ETTIQAVEILV.
AVOQOpIKG PE TO TEYOXOG Ol TTAPGHETPO! TrEPIAMBAVOUV: T apxIKr, opIévTIa, KATAKOPU®N
Kal ywviakr, Taxdtnta amokéAAnong kai To péyebog (UAZa), Kal avapopIKd Je TNV KIVAUATIKNA
TOU KATAOTAON TEPIAAUBAVOUV © TNV XPrON YWVIOKAS TaxyTnTaS yiot TOUG UTTOAOYIGHOUG KOl TO
oxnNua (ywvia TpIBAG TOU TEUAXOUG).

Bdoel g mapamdvw diadikaciag, yia kGBe TTWON TeUdxoug, utroloyileTal n TPOXIA TOu
TEUAXOUG KAl T XOAPOKTNPEIOTIKE TNG (UWog avatrAdnong, TaxutnTa Kol KIVNTIKH) EVEPYEIQ) ME
OI0POPETIKA TP TNG KABe TTapapéTpou. O apiBUdS TWY TITWOEWY gival peydAog (1rx 1000), kai
opiCeTal amd TOV XPAOTN £TOI WOTE Ol UTTOAOYIOMOI VO KAAUTITOUV TV TUXQIOTNTA TOU
PAIVOUEVOU TNG BPaxdTTTwong.
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AHMOZ MAPKOMOYAQY MEZOTAIAZ
EPTO: <<FEQTEXNIKEZ EPEYNHTIKEZ EP[AZIEZ-MEAETEX A TON KINAYNO AMOKOAAHEHE KAl KATANTQZEQN
BPAXQN STHN MEPIOXH KYBOYPL NOPTO PAOTH TOY AHMOY MAPKOMOYAQY >>
AMESA EPIA ENIZXYZHE EYZTAGEIAZ NMPANON
FEQAOTIKH - FTEQTEXNIKH MEAETH

5.1.1.6.2 Oyk6Ai8og “A”

TNV TIEPITITWAN TOU ETOINOPPOTTOU oky6AIBou “A”, n TApaATTavW diadikaoia epapuoeTal oTNV
diatour] 3.1.0, n omoia ouVTAXBnKe pe Baon Ta oTOIXElON TNG TOTTOYPA@IKAG OTTOTUTIWAONG TNG
apaypd@ou 3.1, Kal wg £k ToUTOU N akpiBeia kar N aglotioTia TG eival UWNAA.

O! TTAPGETPO! O1 OTTOIEG EICGYOVTAl OTO TIPOYPAUUA AapBAvOUV TIG OKOAOUBEG TIHEG:
NukvoTtnTa aoBecTOMBoU=27kN/m?

XapakTneioTiKr paga Tepdyoug “A” (Trapaypapog 5.1.1.1) = Mygpa» = Vyapra * p, 6TTOU O
XOpAKTNPICTIKAG GYKOG TOU TEPAXOUG (Vyap), AOYW TOU UYNAOU BaBuou ETTIKIVOUVOTNTOG OTTWG
avagépeTal TV Trapdypago 4.3.1, AauBaveral ouVINPNTIKG i00 TTPOg OAGKANPO TO HEyeBog
TOU £701U6ppPOTTOU OYKOAIBoU. 'ETO1, Vygpra = 2M * 3.5m * 5.5m = 38,5m? Kal avTIKABIOTWVTAG
Tapéxetal, Myaprar = Vyapa® * p = 38,5 m?3 * 27kN/m?® = 1039,51kN = 103.95tns ~ 105tns.

SUVTEAEOTAC KaTakdp. avaTridnong acBecToABwY: uéoog 6pog =0.47, TUTTIKN aTTOKAIaN =0.05
TUVTEAEOTHC £QATITOH. avaTdNoNg aoRECTOAIBWY: péooc 6pog =0.91, TuTrikn atrokAion =0.07
T UVTEAEOTAC KATOK. AVOTTABNongG oxIoToAIBwy : HEGOG 6pog = 0.435, Tutikn amékhion =0.07
T UVTEAEOTAC £QOTTTOW. OvVATIASNanNg OXIOTOANBWY: péoog 6pog =0.825, TUTTIKN aTTOKAION =0.1

SUVTEAEOTAG KATAK. avVaTTASNONG XaAapou dapoug fi CUVTPIKATOG OXICTONIBWY : PETOG P0G
= 0.35, Tumikn amékAion =0.08

SUVTEAEOTAG €QaTITOp. avatrdnong XaAapou £5GPOUC i CUVTPIUHOTOG OXIGTOAIBWY: HETOG
6po¢ =0.75, tutikn amékhion =0.17

Ap1Bpdc TrTwoewv = 1000, pe diagopa onueia ekkivnong (amécTacng) oTo avw HMEPOG TOU
TpavouUg.

Tnueiveral 61 : 1) €T T0 AOPAAECTEPO, N EUEPYETIKA TTOPOUCIA TWV UQPIOTAHEVWY XaAapwyv
£daguv oTov Tdda Tou Tpavolg dev Aaupaveral utréyn, 2 )To 6pio BeBaidtnTag (confidence
limit) Aaupdverar 100%

Mo TNV PEATIOTOTTOINGN TNG ATTOTEAECHOTIKOTNTAG TOU oxedladOUEVOU PPAXTN OVOTXEONS
BPAXOTITWOEWY, BEWPABNKAV TTAPAUETPIKA Ta ok6AouBa ogvdpla :

i. TomroBétnon Tou @PAXTn Ot DIGPOPEG OTTOTTAOEIS omé Tov Tdda TOou TrPavoug, OTO
UQIGTAUEVO TIAGTUCHG OTOV TTODA TOU Tpavolg, KATW atré ToV ETOINOPPOTTO oykéAIBo “A”.

i. AigvoiEn Bpaxotrayidag TolkiAwv SI0CTACEWY, EVIOC TwV OXIOTOAIBWY, PTTPOOTA aTTo TOV
PpaxT.

iii. Xahapry &idotpwon Twaxoug 0,50m, pe Ta OXIOTOMBIKE UNKG TG EKOKAPAG NG
BpayoTayidag, aTnv £KTaoH: o) YETAGU ToU PpdxTn Kal Tng BpaxoTrayidag, B) aTov TuBuéva
NG PpaxoTayidag, Kal y) oTnv €KTaon ueTagy Tng Bpaxomayidag Kal Tou T6dA TOU utrd
pEAETN Trpavoug. Mepaitépw, BEBOHEVWY TWV BloppAZEwWY o1 OTToieg UPICTAVTAl OTO TWHA
Tou £T0INOPPOTIOU OYKOAIBou “A”, €Tl TO ACPAAETTEPO, éyive n Bewpnon 6T KATd TNV
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AHMOZ MAPKOMOYAOQY MEXOIAIAZ
EPIO: <<I'EQTEXNIKEZ EPEYNHTIKEZ EPIAZIEZ-MEAETEZ IMA TON KINAYNO ANOKOAAHEHE KAI KATANTQZEQN
BPAXON STHN MEPI YPI P OY AHMOY MAPKOIMOYAQY >>
AMEZA EPTA ENIZXYZHE EYZTAGEIAZ MPANON
MEQAOTIKH - TEQTEXNIKH MEAETH

TTWOoN Tou oykOAIBou “A” €vTo¢ TG Bpaxotrayidag, o oyk6AIBog Kepuatietal KaTd v
TPOOKPOUCH TOU OTNV KATAVTN TTOPEId TNG Bpaxotrayidag, kal éva Ttepdyio “A2” dykou
Vyap'az = 1M® kal XapoKTNPIoTIKNG Ao, Myoprazr = 2,7tns, eko@evdovidetal pe apxikn
TAXUTNTA Vygpraze , 10N ME TNV TAXUTATA Vygp a® TOU OYKOAIBou “A”, TIpIV TNV TTPOOKPOUCH TOU
OTNV KATAVTN TTapEIa TNG BpayoTrayidag.

ATT6 TIG TTaPATTEvVW TTAPANETPIKEG AvaAUOEIC TTPOKUTITEL OTI TO oevapro (i) Tapéxel otn Béon
TOU QPAaxTN, TN BEATIOTN TIUA OXedlacuoy KIVNTIKAG evEpyelag, oUppwva e Ty e€icwon (1),
Eeoxazr = ¥2 Moyazr * Voyaz'? , OTTOU

amo Tnv egiowan (2) g Tapaypdeou 5.1.1.1, TpokUTTTel, Moyaz = Myap a2 * Yvoir1 * Yy = 2.7tns
*1.05 * 1.00 = 2,835tns = 28,35kN,

amd 11 avaAUoEIg TTPOTOMOIWGNS BPAXOTITWIEWY TTPOKUTTTEI, Vygprazr = 12.19 m/s kal
avTikaBioTwvrag otnv egiowon (3) g Tapaypdeou 5.1.1.1, Vox'A2 = Vyap'a2® * YTr * Ypp =
12,19m/s * 1.10 * 1.05 = 14.08m/s.

‘Etol avrikaBioTwvTag oty e§iowon (1) Tng Tapaypdeou 5.1.1.1, Eeox'az="2 Moyaz * Voyraz?=
V2 * 28,35kN* (14,08m/s)? = 281.0 kJ.

H XapakTnpioTiKA Tipf Tou Uyoug avatrAdnong Teudyoug TPOKUTTITE!I OTTO TA ATTOTEAECHATA
TWV QVOAUOEWY TTPOCOHOIWGNG BPAXOTITWAEWY, hygp = 0,87m, Kai £T01 aTrd v oxeon (5) g
Tapaypdgou 5.1.1.2, o Uyog oxediacuol avatrAdnong TEPAXOUG OTN BE0N ToU PPAXTN, hE oy
= hyap = 0,87m

Or1 umoAoyiopoi TTpogopoiwang TG BPaxXOTTWONS Yid 10 gevaplo () Kal Ta avaAuTikd
amoTeAéopara TapouaiddovTal ato Mapdptnua I.1.

Ma 1o oxedIOOpO TOU QPAXTN AVACXESNS AVOPOPIKA HE THY IKavoTNTA TOU YIo atroppdenaon
evépyelag, Ba péer va ioxUel n e€iowon (8) T¢ Trapaypdpou 5.1.1.3, 6Trou:

EEoxa2= 281kJ
Erox = RxmeL/YE
Otrou :
Rk meL =500KJ
Ve =1.3
AVTIKaBIOTWVTAG TIG TTAPATTAVW TIMEG TTAPEXETAI, ERr oy = RumeL/Ye = 500kJ/1,3 = 384,62kJ.

TeAIKG, U QVTIKATACTAON TWV TIMWY 0TV ox£an (6) T¢ Trapayp 5.1.1.3, eraAnBedeTal n 10x0¢
MG €V Adyw OXETEWG (6) Kat wg ek TOUTOU, O UTTOWN OXESIAOUOS TOU QPAXTN QVAOxXeoNg, wg
TTPOG TNV IKAVOTNTA TOU YIA ATTOPPOPNON EVEPYEIOG EIVAl OTTODEKTOC.

Eeoxa2’<Erox 11 281kJ < 384,62kJ vok
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AHMOE MAPKOTNOYAOY MEZOFAIAE
EPIO: <<FEQTEXNIKEE EPEYNHTIKEE EPFAZIEZ-MEAETEZ A TON KINAYNO AMIOKOAAHEHE KAI KATANTQEEQN
BPAXQN STHN MNEPIOXH KYBOYPL MOPTO PAGTH TOY AHMOY MAPKOMOYAQY >>
AMEEA EPFA ENIZXYZHZ EYETAGEIAZ MPANON
FEQAOMKH - FTEQTEXNIKH MEAETH
Ma 10 oXedIOoP6 Tou PPAXTN AVAOXETNG ava@opIKA HE To UWOC avaTridnang Tou TePdXoug

aTn B€an Tou EPAXTN, Ba TTPETTEl VAl IGXUEN N e€iowon (8) Tng Tapayp 5.1.1.4, 6mou:

hE.°X= 0,87m,

Mo ovopaoTiké UWog @PAXTH avacxXeonsg hw =3.0m< 4.0m Bdost ¢ BiBAioypagiag 8, n
XOPAKTAPIGTIKA Tip} KaBapoU Gyoug Tou epaxTn hR ox TTAPEXETAI WG!

hroy = [hn; hn +0.5] =amd 3,0m éwg 3,5m (12)
Kal EmMAEYeTAl @ AR oy =3,0m,
f= 1 * yego péyedog Tou Tepdyoug A2 =% * 1m = 0,5m.

TeNIKG, [E QVTIKATAOTATN TWV TIMWV oV axEon (8) g Tapayp 5.1.1.4, eTTaAnBeuETaI N 10XUG
Mg ev Adyw ox£oews (8) Kal wg €K TodTou, O UTTOWN OXEBIAONOG ToU PPAXTN AVACXEDTNS, WG
pog To UYog avatidnong eival aTToBEeKTOS.

he oy + f < hrox 11 0,87 + 0,50m = 1,37< 3,00m v'ok

Mo 1o oXEDIAoPS TOu QPAXTN avdaxeong aVaQOpPIKG WE TNV AVEKTA ETIURKUVAN Tou, Ba TPETTE
va 1oxVel n e€iowon (9) Tng Tapayp 5.1.1.5, otrou:

d, = 5,48m, (uéyioTn Tapapdpewan @pdxm GBE 500A-R Tou oikou Geobrugg, fi Kar
gAdxiaTov 1I6080VaHou)

ve =1.3 Kai
d, = 9,06m (ao@ahiig aT60TACN PPAXTN Ao UPICTAPEVEG KOTAOKEUEG amrd 2XI3.1)

TeNKG, PE QVTIKATAGTAGH TWV TIHWV otV 0XEaN (9) TG Trapayp 5.1.1.5, eTraAnBeleTal n 10X0¢
NS ev AGyw OXECEWS (9) Kal W¢ €K ToUTOU, O UTTOWN OXEDIOOHOG TOU GPAXTN aVATXEONS, WS
TPOG TNV AVEKTH] ETTIUAKUVGT ToU gival QTTOOEKTOG.

da*ve<d, 1548m*1,30=7,12m<9.06m vok

5.1.1.7. OtpeAiwon @PAXTN AVATXEONG

H Oeuehiwon Tou @pdxTn avdoxeong (0pBOGTETEG KA oupparéoxoiva), Adyw ENEIYNG
QTTOTEAEGUGTWY QTG ETTi TOTIOU YEWTEXVIKEG EPEUVEG, yiveral Bswpwvtag 6T To UTTESRPOG
BepeAiwang ouvioTaral amé £dagog — nuiBpaxo.

H eykaTdoTaON TOU GPAXTN aVATXEONG YivETal |

i.  Me Bepehiwon Twv opBooTaTWY 6TTwG deiXveTal OTO Tx13.2, €T piKpoU EdIAoU amrod
oKupodepa BlaoTtdoewy g X ™ X B = 1,00m X 0,5m X 0,2m, ehagpd omAicpévo pe DOUIKO
TAéypa T131 o€ dUo OTPWOEI,

i. Me orepéwon Tou pikpou TEDIAOU e AAoug TAPOUG wakTwong GEWI 32 n kar
ghaxioTov  10030vapoug, AapBdvovrag utoyn peiwon TG OdlapéTpou Katd 4mm Aoyw
pakpoxpoéviag diappwang. To didrpnua AAwang gival 76mm, n ouvdgela peTagy Aou Kol
Toipevrevépatog  Aapfaverar  1,50MPa,  kal PETAEU TOIPEVTEVENATOG Kai  TrePIBGAAOVTOG
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AHMOZ MAPKOIMOYAQY MEZOIAIAZ
EPrO: <<FEQTEXNIKEZ EPEYNHTIKEZ EPIAZIEE-MEAETEX A TON KINAYNO AMOKOAAHZHE KAI KATANTOSEQN
BPAXON ZTHN NEPIOXH KYBOYPI, MOPTO PAGTH TOY AHMOY MAPKOMOYAQY >>
AMEZA EPFA ENIZXYZHE EYZTAGEIAZ MPANON
FEQAOTIKH - FTEQTEXNIKH MEAETH

£ddgoug/nuiBpaxou Aappdveral 0,40MPa. Na TNV TPORAETOEV, ATTO TOV KATOOKEUAOTH TOU
@pAxXTn péyiotn dUvaun OUYKPATNGNG Tou opBoardrn 220kN, pe OUVTEAEOTH ag@dAciag
2A=1,5, TPOKUTITEl TO ATTAITOUNEVO TTOKTWUEVO HIKOG ayKUPIOU KaBws Kal To ATaITOUHEVO
Hrikog Tou diaTpApaTOg TOTTOBETNGNC TOU aykupiou, 6trwg deixvovrar atov Mivaka | Tou oxI3.2.

iii.  Me Tdvuon TWV oUPPATOOKOIVWLV (Avw, KA&TW, TAEUPIKS) TOU @PAXTN EVOVTI QYKUPiwv
(wire rope anchors) Slapétpou 14,5mm, ta oToia utroAoyifovtal pe TNV TpoavagpepBeioa
diadikacia (mapayp. ii). ‘ETol, yia v TPoRAsTTOpEVN amrd Tov KATAOKEUQOTI TOU QPAXTN,
HEYIOTN BUVaUN TAVUONG TWV GUPHATOOKOIVWY (Gvw, kdTw, TAEUpIKG) 130kN, pe OUVTEAEOTA
ag@dAieiag TA=1,5, Baoel TUTTIKWVY UTTOAOYIOHWV TTPOKUTITEI TO ATTaITOUPEVO TAKTWHEVO PAKOG
aykupiou KaBwg Kal To aTraitoUuEVo UiKog Tou SIaTPHATOG TOTTOBETNONG Tou ayKupiou, OTTWg
deixvovral oto Mivaka | Tou Zx[3.2

AleukpiviCetal 6T TO TTAKTWEVO Hrikog aykupiou eival To eAdyioTo MAKOG TOu aykupiou TO
OTroi0 TPETTEl VO TaKTWOEl EVTOS Tou oTaBePoU UTTORAEBPOU, KAl WS €K TOUTOU TO GUVOAIKS
HKOG Tou aykupiou TepIAauBdvel To TTOKTWUEVO PAKOG TOU Kol ETTATAéOV MKog igo mpog To
TAX0G Twv “aoTaBwV”’ UAIKWY Ta oTroia HTTOPEI VA upicTavTal ETTAVW GTO “aTaBEPG uTTORaBpo,
OTwe autd alohoynBei emmi TOTOU KATG v SidTpnon (puBpog didrpnong, ETTICTPEPOUEVQ,
KATT).

Zupmrepagpankd, o BEATIOTOC OXedIOoUGS TOu QPAXT avAaxeong Tou oykoAiBou “A”
mepIAapBAver: 1) @pdxTn amopPoPNoNg eVvEPYEIas £wg 500kJ Kal Uyoug 3m emdvw amd 10
“BlaHOPPWUEVE” £8aPOg, TTPIV TNV OTPWON XaAAPWV UAIKWY, Traxouc 0,50m atn 8¢on Tou
@paxmn, n) Bpaxomayida, ko ) OTPWON XOAAPWV UAIKWV EAGXIOTOU mdyoug 0,50m,
TPOEPXOUEVIIV aTTO TV EKTKAPH TNG Bpaxotrayidag. O gv Adyw PPAXTNG avdoxeong cival
10mou GBE 500A-R Tou oikou Geobrugg, N kar eAdxioTov 10080vapou. H gyKardoTaon
(ouvapuoAdynon, Ttotro8itnon, KATT) TOU @pPAaxm, yivetal omd  éutreipo aguvepyeio,
aKOAOUBWVTAG TIOTA TIG OXETIKEG 0BNYiES Kal TPOJIAYPAPEG TOU KATAOKEUATTH Tou. H Bcon
Tou ppaxTn eaivetal gTo XXI3.1 kai ol AETTTOUEPEIEG KATAOKEURS TOU GTO >x13.2.

Emionuaivetal 6m yia Adyoug ac@aheiag n uiaTdpevn KoAwva g AEH oTo avavtn 6plo g
0dou AtooToAwv Métpou kai MavAou otV diacTalpwaon TG e TV 086 Kopuerig 6a
HETATOTTIOTEI POVINA €KTOG TNG GUECNS £KTAONC TWV emepgBdoswy. AkOpa, olpQuwva pe mnv
uTTnpEaia: 1) ye To Ut ap1Bu. 19580/24.11.2015 £YYPOAPO ATTOTEAECUATWY auToyiag n karolkia
Kai n nuiIteAig karackeur) ou Bpickovral oto O.T. 664 kai EXEl PEPOUEVOUS IBIOKTATEC
OUHPWYA WE TNV KUPWHEVN TTPAEN EQAPHOYIG TOUG K.K. BIBAAN EAévn Kar adeA@uv Mavayiwrn
Bépyoupou, dev  BiacpaAifovral, Kai ) Me Ta um apiBu. 20006/01.12.2015 ko
20009/01.12.2015 éyypaga Tng TexvikiAg YTnpeoiag, o pepduevol IDIOKTATEG eVNUEPWBNKaV
kail kKAiBnkav va wpoogéABouv aTnv Texvikry YTrnpeaia Tou Arjpou MapkorouAou TTPOKEINévou
va Toug utrodelxBolv oikéTeda w¢ avtaAhayr, iong €KTaONG aTTé T BlaBéaipa oIKATTEdA Tou
ARfpou MapkoTrouAou.

5.1.2. Ka@aipgon oykoAiBou “A”.

MEeTG TNV KATAOKEUN TWV PETPWV emEPPAoNg Ta omoia avapépovral oTig Trapaypdgoug 5.1.i,
5.1.ii, kan 5.1.iii, Ba EeKIvOEl TTPOTEKTIKG n kaBaipeon Tou eToIuGppoTTOU OyKOAIBOU “A”. Noyw
NG UYPNAIG ETIKIVOUVOTNTAG TOU ETOINOPPOTTOU OyKOAiBou “A”, n uroyn kaBaipeon Ba yivel 44
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AHMOZ MAPKOMOYAOY MEZOTAIAZ

EPrO: <<TEQTEXNIKEZ EPEYNHTIKEX EPTAZIEZ-MEAETEZ 'lA TON KINAYNO AMOKOAAHEHE KAl KATANTQZEQN
BPAXQN ETHN MEPIOXH KYBOYPL MOPTO PA®TH TOY AHMOY MAPKOTOYAQY >>
AMEZA EPMA ENIEXYZHE EYETAGEIAZ MPANON
FEQAOTIKH - TEQTEXNIKH MEAETH

QTTOOTEOEWC, PE YEPAVO O OTT0i0G PEPEL HOKPU Bpaxiova Kai kahar epyaciag (boom lift) kal o
oTroiog Ba oTaBEl EKTAG TOU EUPOUG TTIBAVLY TPOXIWV TITONG Tou oykoAiBou “A”. H kaBaipeon
yiveTal pe agpOopuUPa aTrd TO KAAAS! gpyaciog Tou yepavou, Kal To TTOPayOUEVO NiBoouvTpIgpa
CWPEUETAl OTOV TTOBA TOU TTPAVOUG KATW atrd Tov oykoAiBo “A”.

MeTd v kaBépaion Tou oyk6AiBou “A”, To otoio &pd wg avriBapo, n mOavr} ATWAEIA TNG
£UOTABEIOG TOU OAIKOU TTPavoUg EAEYXETAI OF BaBIG 1 ETIAVEIAKT aCTOXIO KUKAIKOU TUTTOU ME
T0 TPOYpaupa H/Y SLIDE ver. 3.01 Tou University of Toronto, Rock Engineering Group, 2000.
O1 utroAoyiouoi yivovTal atnv Alatopr] A-A’ Tou TX[3.2, VIO TIG OKOAOUBEG TTEPITITWOEIG:

e [epimrwon A: Kard v Acitoupyia Tou £pYoU, HE OEIOHO, BEWPWVTAG TNV MEYIOTN ETHCIA
oT1a8un utrdyeiou UdATIVOU OpIgovTa,

e Mepimrwon B: Kotd v Aeimoupyia Tou £€pyou, Xwpig ociopd, Bewpwvrtag TNV
TTpoBAeTTOUEVN avTaTN OTABUN 50-€Tiag,

e [Mepimtwon I: Kard v Aeitoupyia Tou €pyou, Xwpic CEIoH0, BEWPWVTAG TNV HEYIOTN ETACIO
o1a8un utrdyeiou UBATIVOU OpigovTa,

Ta amoteAéopata yia Tov EAeyXo €uoTaBelag Tou TpavoU¢ TTapouCIGdovial aVAAUTIKG OTo
MapdpTnua I".1.B KOl CUYKEVTPWTIKA GTOV okO6AouBo Trivaka.

TYNTEAESTES ASOAAEIAZ BPAXQAQN MPANQN -
-OPAYZH ZYNOAIKOY NMPANOYZ

MEPINTQZH A B r
pX:Ale]Vlolq N 0] O
AvtaTn oTd8NN UTTéYEIou opiovTa 50 —€Tiag O N O
ATTQITOUPEVOS GUVTEAEOTAG ACPAAEIAg 1,0 1,2 1,3
TuvTeAEOTAS Ao PAAgIng TTapoUaag avaiuong (£.A) | 1,553 | 1,254 | 1,798

oTToU :

2EIO0UOG

N TEIoPOC OXedIaopol oupewva pe Tov EAK, Tapayp. 5.4
on=0,5x0,16 = 0,08, ay = 10,25 x 0,16 = £0,04

0] Oy o€Iou0oG6.

Avitatn o1d8un utdyeiou opilovra 50 —Tiag

N MPOBAETTOUEVN AVWITATR OTABUN UTTGYEIOU opiCovta 50 —€Tiag, n oToia TTPOCOHOIAZET
Bcwpwvtag ry=0,5.

@) MPOBAETTOEVN €THCIA OVWTATA OTABUN UTTOYEIOU OpidovTa, N oTToia TTPOCOHOIGZETAl
BswpwvTag r=0,2.

Ol QVWTEPW TIHEG TWV OUVTEAECTWY ag@aAeiog (X.A.) KpivovTal aTTODEKTEG.
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AHMOZ MAPKOIOYAQY MEZOrAIAS
EPFO: <<F'EQTEXNIKEZ EPEYNHTIKES. EPTAZIEZ-MEAETES A TON KINAYNO AMNOKOAAHZHZ KAl KATANTQZEQN
BPAXQON ZTHN MEPIOXH KYBOYPI, [IOPTO PA®TH TOY AHMOY MAPKOMOYAQY >>
AMEZA EPIA ENIZXYZHE EYZTAGEIAZ NMPANQN
FEQAOTIKH - FEQTEXNIKH MEAETH

5.2, OykoAifog “A”

Omwg Teplypdpmke atnv Tapdypago 4.3.4, o OYKOAMiBog “A” ouvictatal amd apkeTd
aoBeoTONOIKG TePdXN “TrapareTayuéva’” oTn OTéYn Tou Tpavolg, Kal sival Teavév va
oAioBrcer  uTd TNV emidpaon OEICIKAC N avBpwtoyevolg diéyepong, pe pédo BaBuod
EMIKIVOUVOTNTOG.

Ma v peiwon tou BaBuol emKIVBUVOTATAG TOU OyKOAiBou “A”, akoAoUBwg eAéyxeTal n
avaykalidTnta  Kal  diacTaciohoyeital  n EMEVOUCH] TOU, HE TIEPIMETPIKG OYKUPOULEVO
YaABaviouévo TTAEyUa aTTd CUPNOTAOKOIVO.

5.21. Evioxuon tng euotadeiag Tou oyk6AiBou P A”

H avaykaiétnta evioxuong 1ng EUOTABeI0g TOU OykOAIBou “A”  e€etdleTan TTAPOKATW,
ETTEVOUOVTAG TOV HE TTEPINETPIKWIG AYKUPOUNEVO YOABQVIOUEVO TTAEYHO OTTO CUPUOTOTXOIVO.

H diactacioAdéynon Tou TAEyHATOS KAl TWv NAwv yivetal pe 1o Tpdypauua H/Y SPIDER®
ONLINE-TOOL 1ng etaipeiag Geobrugg.

Eioayovial 010 TTpoypauua ot ak6AouBol TTOPGLETOO!

1. G= 10 Bdpog oykdAIBou
2. B=n kAion emmédou duvnTikrig oAioBnong Tou oykbAiBou

3. 8= n ywvia wg Tpog v opidévtio, NG TPOG Ta GVW OUVIOTWOOG TNG SUvaung
CUYKPATNONG N OTTola AOKEITAl ATTd TO TTAEYUA GTOV 0yKAAIBO

4. 8= n ywvia wg TPOg TV 0pIZEVTIO, TS TPOS TA KATW OuvIOTWOoOG TNG duvaung
OUYKPATNONG N OTTOIa AOKE(Tal aTrd TO TTAEYUA GTOV OYKOAIBO

5. n=2Z,/ Z,. H miurj Tou Adyou (n) e€aptdtar amod Tov TUTTo NG GUvng ETTaPAG METAEU Tou
oykOAIBou kai Tou cuppatoAéyuarog. MNa aoBeaToAIBIKOUG 0yKOAIBoUS N=80%

6. 0= oTo katakGpu@o emimedo, N ywvia wg TPOS TV opIZOVTIO, TNG TTAEUPIKAG
ouvioTwaoag TG dUvaung CUYKPGTNONG N OTToia dOKEiTal ammd 1o TTAEyua OTOV
OoYKOAIB0.

7. X= OTO KataKOpuUPo eTiTTEdO, N ywvia Tng OUVIOTAMEVNG TWV TTAEUPIKWY CUVIOTWOWY
™G SUVAUNG CUYKPATNGNG N oTroia AOKEITAl AT TO TTAEYA GTOV OYKOAIBO, we TTPOCg TO
emiedo oAioBnong

8. {= 2/ Zo. H miurj Tou Adyou () egaptdran amé To (3), (L=Mrikoc / B=MAdaToc), (x)
9. TOPAUETPOI AVTOXS TNG ETIPAVEING OAITONaNS (¢) Kat (C)
10. A= egpBaddv em@dveia oAiobnong

11. ouvteAeoTEG aoQdAeiag, yia TNV ywvia TPIRAG, Thv ouvoxr, To BAapog Tou Tepaxiou,
KaBW¢ kal ouvTEAETTHG aoPAAEIag yia TV aBeBaidTnTa TG TTPOCONOIWONG

12. no = apiBP6S AAWY yia TV ayKUPWOT ToU v GKPOU Tou TTAEYHATOC
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AHMOZ MAPKOMOYAOY MEZOTAIAZ
EPIrO: <<rEQTEXNIKEZ EPEYNHTIKEE EPIAZIEZ-MEAETEE A TON KINAYNO ANOKOAAHEZHE KAl KATANTQZEQN

BPAXON ETHN MEPIOXH KYBOYPI, MOPTO PA®TH TOY AHMOY MAPKOMOYAQY >>
AMEZA EPTA ENIEXYZHE EYZTAOEIAZ MPANON
MEQAOTMKH - TEQTEXNIKH MEAETH

13. ny =apIBPOC AAWV yIa TNV ayKUPWON Tou KATW AdKPOU TOU TTAEYHATOG

14. ns =apiBu6G AAWV yia TNV ayKUPWaOn Twv TTAEUPIKWOV GKPWV TOU TTAEYHATOG

O! TTapaTrdavw TTapAapETpol Trapoucidlovral oTa ak6AouBa SiaypdppaTa.

APOER

TKOPIPRUATIKA OTTEIKOVIOT YEWHETPIKGWY TTOPAPETPWY KAl SUVAPEWY OOKOUHEVWV Kard tnv
avw-kAatw kareubuvan

Z

/§L
G'. .

TKOPIPNUATIKY OTTEIKOVION YEWHETPIKWV TTAPAPETPWY KAl BUVAHEWY ACKOUHEVWV TTAEUPIKA Kal
ubpooTaTikd.

OcwpoUVTal OTO TTPOYPAUUA Ol EEAC TTEQITITWOEIQ ®opTIONC

ZEIOMIKA POpTION

1. &n = OpPIJOVTIOq OEICHIKOG OUVTEAECTAG
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AHMOZ MAPKOIMOYAOY MEZOIAIAZ

EPIO: <<TEQTEXNIKEZ EPEYNHTIKEZ EPIAZIEZ-MEAETEE A TON KINAYNO ANOKOAAHZHZ KAl KATANTQZEQN

2,

BPAXQN STHN NEPIOXH KYBOYPI, MOPTO PA®TH TOY AHMOY MAPKOINOYAQY >>

AMEZA EPTA ENIEXYZHE EYZTAGEIAZ NPANON
MEQAONMKH - TEQTEXNIKH MEAETH

€v = KATAKOPUQPOG CEICUIKOG OUVTEAEDTHC

Ydpoorarikr SUvapn ackoUuevn oTov oykGAIBo

1.
3.

Wi = Y8poararikr) SUvapn aogkoUpevn KABeTa oTo TriTedo oAioBnong

W, = Y8poorarikii SUvapun aokolpevn TapdAAnAa aTo etriredo oAioBnang

XAPaKTNPIOTIKG CUCTAUATOC ETTEVBUGHC TOU OYKOAIBou

1.

© ® N o o b N

. T Y™ R N
D W N o o

15.

Zn = QvTOXN TAEYUATOG OE EQEAKUCHO

Zr1 = avtoxh TAEyPATOG WG TTPOC TNV diaprikn peTddoan TotrikAg dGvaung
Zr2 = avTOXN} TTAEYHATOG WG TTPOG TNV EYKAPOIO METABOON TOTIKG BUVAUNS
Aidpetpog fAAou aTrd TuppaTdéoxoIvo

AIGUETPOG TTEPIMETPIKOU OUPHATOCXOIVOU

ZToIXeia OUVBEDNG CUPHATOTTAEYHATOC

Tutog AAou

Oewpnon diaBpwang AAwv

Y = KAion AAou we pog v opidévrio

. & = Méyion ekxevipdtnTa otV KEQOAAT Tou Aou
. fy =1don Siapporig fAou
+ Areq)= BiaTopr) fAou pe / xwpig BidBpwon

- Wplgeg) = TTAOGTIKA poTri avTioTaong

TRreq) = AvToxr iAou o€ eQeAkUoPS

SReq) = Avtoxn fiAou oe didTunon

AtroteAéguaTa UTTOAOYICUWV

Me rta mapamdvw oToixela Ta oTroia glgdyovTal oT0 TPdYypapua, utroAoyidovral 6Aa Ta
avaykaia peyEdn kai yivovral o1 akéAouBol €Aeyxol:

1.

2,

‘EAeyxog avroxrig Tou Aéyuatoc, yia TNV AoQaAr} ouykpdTnon Tou oyk6AIBOU OTo dvw
dKpo Tou.

‘EAeyxog avroxrig Tou mAéyparog, yia T AoPaAAr CUYKPATNON TOU OYKOAIBOU OTO KATW
dKkpo TOU.

‘EAeyxog avroxrig tou TAéyuartog yia TNV ag@aAr) ouykpdtnon Ttou oykoAiIBou oTa
TTAEUPIKG dKpa Tou.

‘EAeyxog avroxric Twv fiAwv aTo dvw dkpo Tou TAEyuarog oe didTunon

‘EAgyxog avroxnig Twv AAwv oTo dvw GKpO TOU TAEYUATOG OE GUVBUAONG 0OKOUHEVWYV
TACEWV.
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AHMOE MAPKOTMOYAOY MEZOIAIAZ
EPrO: <<TEQTEXNIKEX EPEYNHTIKEX EPIAZIEZ-MEAETEE A TON KINAYNO AMOKOAAHEZHE KAl KATANTQZIEQN
BPAXQN ETHN MEPIOXH KYBOYPI, MOPTO PA®TH TOY AHMOY MAPKOMOYAQY >>
AMEZA EPT'A ENIEXYZHE EYZTAGEIAZ MPANON
FEQAOTIKH - TEQTEXNIKH MEAETH

6. 'EASyX0C avToxAS TWV AWV 0TO KATW GKPO ToU TAéypaTog o€ dIdTUnoN

7. 'EAeyxo¢ avtoxng Twv HAwv oTo KATW GKpO TOU TTAEYHOTOG OE CUVOUATHO OOKOUHEVIWV
TACEWV.

Bdoel ¢ Topamdvw dadikaciag, KAToTv TTAPAMETPIKAG avaAuang, BeATioTOTTOIEITAN  TO
TTPOTEIVOUEVO CUOTNHO ETTEVOUCHG OYKOAIBWY UE TTEPIUETPIKA ayKupoUPEVO YaABAVIOHEVO
Aéypa. Agukpividetal 6T Adyw g aOUHETPNG YEWHETPIAg TOU QUOIKOU pavoug, n akpiBig
ToTroBeTNON Tou TAEYUATOG Kal TV AAWY (éxTaon kaAuyng, B£on Kal TpocavaToAigHég NAWY,
KATT) Ba KaBopIoTOUV £TTi TOTTOU OO TNV £TMIBAEWN Kal TO £UTTEIPO CUVEPYEIO KOTOOKEUNG.

O1 utroAoyIopoi yivovTal yia TIg aKOAoUBEG TPEiC TTEPITTWOEIG POPTIONG TUUPWVA HE TIG OMOE
yio Bpaxwdn Trpavry: a) HE OEIOUO Kal eTAOIO OTABUN UTTOYEIOU UDATOG, ME atrodektd ZA=1,0,
B) pe avwratn otdéun 50etiag, ue aTmodekTé TA=1,2 Kal y) Xwpig ogiopd, ye eMaia oTadun
UTTOYEIOU UBATOG, YE aTTodekTd ZA=1,3.

EISIKOTEPA YIa TOV OYKOAIBo “A”, Bewpovtag TNV Hop@oAoyia oTn 6éon Tou oykoAiBou Kat TV
OXETIKG HEYGAN TIUF USOTOTIEPATOTNTAG TWV acBeoToAiBwy, n emdpacn NG eTHCING oTAouNg
UTTOYEIWY UBATWY AauBdveTal ion TTpog To 20% NG MéyIoTNg duvatig emidpaong, Kal auTr TNG
50eTiac ion Tpog To 40% NG WEYIOTNG duvatig emidpaong.

AT Toug UTTOAOYIOHOUG Ol OTTOIOl mapoucidgovral ato Mapdptnua 1.2, AOYW TNG OXETIKA
MIKPAG YWViag Tou KUPIOU ETTITTEDOU oAigBnang (9°) ot oxéon hE TV ywvid TPIRNG OTO £V AGYW
emimedo (37°), TPOKUTITEl 6T 0 OykOAIBog “A” Sev oTTauTeiTal va £TevduBei pe Ioxupd TTAEYHa
TrEPINETPIKG aykupoUpevo. Opwg Adyw g UTTaPENG Kal SEUTEPEUOVTWY ETTITTESWV oAioBnong
Kal NG Trapouaiag HIKPWY  ETOIHOPPOTTWY aOBECTONBIKWY  TEHOXWY, TTPOTEVETAl  TO
ouppatdtTAeypa 1o otroio Ba xpnoiyotroindel yia v mévducn g éktaong “ZT” apiéowg
KATW OTTo TOV OYKOAIBo “A”, va eTTekTaBEl TPOg T eTTAVW Kol va KaAUWel Kal oAdKANpo Tov
OYKOAIB0 "A”, OTTWG TTAPOUCIAZETAI OTO Ix13.3.

5.3. Oyko6Ai8og “E”

OTWC  TEPIYPAPTNKE OTNV  TTAPAYPAPO 43.8 0 oyk6NBog “E” ouviotatal amo Tpia
aoReGTONBIKA “OAANAOKAEIBWHEVA” TEUAXN “TTapoTETAyMéVa” OTR OTEYR TOU TTpavoug, Kal
gival TrIBAVOV va oMIGBARoEl  UTIO Tnv ETTdPACH CEICHIKAG 1) avBpwTroyevoug BIEyeEPONG, ME
HEcO BaBUG eTTIKIVOUVOTRTAG.

Ma v peiwon Tou Babpol emikivduvéTnTag TOU oyKONBou "E”, akoAoUBwg eAEyXeTal N
avoykaietTnTa Kol S1aoTacioAoyeiTal N gméVOUOH TOU, ME TTEPIMETPIKA OYKUPOUUEVO
yOABaVIGHEVO TTAéYHA OTTO CUPLATOTXOIVO.

5.3.1. Evioxuon tng euoTddeiag Tou oykoAiBou “E”

H avaykalétnta evioxuong Tng euotabelag Tou oyKOAiBou “E” egeTdZeTal TTOPOKATW,
£TTEVOUOVTAC TOV WE TIEPIUETPIKWIG AYKUPOUNEVO YOABQVIGHEVO TTAEYUA OTTO CUPHOTOOXOIVO.
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AHMOZ MAPKOIMOYAQY MEZOrAIAS
EPIO: <<FEQTEXNIKEZ EPEYNHTIKEE EPIAZIEZ-MEAETES IIA TON KINAYNO ANOKOAAHEZHE KAI KATAMTQEEQN

BPAXOQN FTHN NMEPIOXH KYBOYPI, TOPTO PA®TH TOY AHMOY MAPKOMOYAQY >>

AMEZA EPI'A ENIEXYZHE EYITAGEIAZ NMPANQN
FEQAOTIKH - FEQTEXNIKH MEAETH

H diaoTacioAéynon  Tou TAEyuaTog Kal Twv AAwv yivetal pe 1o mpdypappa H/Y SPIDER®
ONLINE-TOOL g etaipeiag Geobrugg, Bewpwvrag v emidpaon Tou oeiopol kal Twv
UTTOYEIWY UBATWY, OTTWG TTEPIYPEPTNKE OTNV TTapdypa@o 5.2.1.

ATré Toug uTroAoyiopoUS o1 oTToiol Trapouaiagovral ato MapdpTnua .3, TPOKUTTEl OTI n
QUOHEVEDTEPN TTEPITTTWON QOPTIONS Eival N TEPITTTWON 3, XWPIS OEIONO WE ETAOIA oTadun
utroyelou Udarog, Bdaoel TG oTroiag yia TNV evioxuon Tng euoTtabelag Tou oykdAIBou “E” ot
amodekTd eTrieda, amaireital cUoTnUA emévduong Timou SPIDER 1ng eTaupiag Geobrugg 1
KaT' eAdxioTov 00BUVaNOU, TO OToi0 amoTeEAEiTal QTTd: 1) TAéyda amd  yoABaviouévo
OupHaTOaXOIVO, 1) HAoug TAfpoUg TrakTwone GEWI 25 N Kar' eAdxioTov 100dUvVaNOUS
AauBdvovtag utéyn peiwon TG dIANETPOU KATE 4mm Aoyw pakpoxpdviag didBpwong Kai
AAoug amd cupuardoxoivo 14,5up TG eTaIpiac Geobrugg 1 kat eAdxiaTov I00d0vapoug, i)
TAGKO  XOAUBdIvn  kal  ggopTApaTa KOXAIWONG, Iv) TIEPILETPIKO  CUPPATOOXOIVO  TO
XAPAKTNPIOTIKA TWV 0TToiwv Tapouciddovral ato Ix]3.4.

H eykatdotaon T1OU  TEPIUETPIKWIC aykupoupevou  yaABaviouévou  TAEyparog  ommo
OUPHATOCXOIVO, BACEI TWV OTTOTEAEOUATWV TWV UTTOAOYIONWY  YiVETOI PE TTEPIMETPIKA
OTEPEWON KAl TAvVUOn Tou TpoavagepBevTog  TUTTOU  yaABaviouévou TAEypaTOS  aTTd
OUPHATOTXOIVO, HE HAOUG OTTO CUPUATOGXOIVO 14,5 ™G eTaipiag Geobrugg fy kar eAdxiotov
ioodUvapoug kar pe fAoug TAApoug TrakTwone GEWI 25 A kar eAaxioTov 100dUvaOUC,
AauBdvovrag umoyn peiwon Tng SlapéTpou Katd 4mm Aoyw pakpoxpdviag didBpwong. To
dilatpnua RAwong Twv RAwv GEWI 25 gival 76mm kol Twv AAWv otrd oupuaTdoxoIvo Eival
S3mm. H ouvGeeia WeTagy HAOU KOl TOIMEVTEVENATOC AauBaverar 1,50MPa, kai peta€l
TOIMEVTEVEUQATOG KAl TEPIBGAAOVTOG Bpdxou exkTiudTal w¢ 0,50MPa. Ta TV utrohoyIZopevn
MEYIOTN aokoUpevn SUVAUN OTOUS avw, KOTW Kal TTAEUPIKOUG AAOUG, UE OUVTEAEDTH) AOPAAEING
ZA=1,5, Baocel TUTTIKWV UTTOAOYIOUWY TTPOKUTITEI TO UTTOAOYICOUEVO  TTOKTWHEVO MAKOC
aykupiwv. AlgukpiviCetai 6T, Aoyw £Asiyng a€idoTIoTwy YEWUNXaVIKWy dedopévwy yia v
avroxr Tou utréyn Bpaxwdoug uoBdBpou, dTav To KATd Ta AVWTEPW UTTOAOYI{OUEVO WAKOG
TAKTWONG &ival UIKpOTEPO amrd 2,0m, AapRdavovtag utoyn TNV TTPAKTIKA EUTTEIPIO TOU KAGDOU
O€ TOPOHOI £pYQ, TO EAAXIOTO PIKOG TTAKTWONG TWV ayKUPiwyY AapBavetai 1Igo Tpog 2,0 £wg
2,5m.

Baoel Twv avwTépw, To aTTAITOUUEVO TTOKTWHEVO MNKOG ayKupiwv KaBwg Kal T0 aTraiToUphEVO
MriKog Tou BiaTpriNaTOg TOTTOBETRANG Twv aykupiwy, SeixvovTal atov Mivaka | Tou Ix13.4.

To TakTwHévo pAKOG aykupiou eival To €AAXIOTO UAKOG TOU OyKUpioU TO oTToio TTPETTEl va
TOKTWOEl €VTOG Tou “oTaBepou” UTTORGBPOU, KAl WS €K TOUTOU TO GUVOAIKS MAKOG TOU
aykupiou TePIAAUBAVEI TO TTOKTWHEVO WAKOG TOU KAl ETTITTAéOV URKOC i00 TPOG TO TTAX0G TWV
"aoTaBwv” UAIKWY, OTTwg autd agioAoynBei emmi TéTTOU KaTd TNV diarpnon (pubuoég didtpnong,
ETTICTPEPOUEVA, KATT).
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AHMOZ MAPKOMOYAOY MEZOIAIAZ
EPIO: <<FEQTEXNIKEE EPEYNHTIKEE EPIAZIEZ-MEAETEE A TON KINAYNO AMOKOAAHZIHE KAl KATANTQZEQN
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5.4. ‘Exraon “IT”

smv éktaon “LT” n omoia Tapoucialetal OTO TXI3.1, amd v dmoywn AWng HETPWV
gvioxuong g €uoTdBelag Tou TTPAvOUC, mepiAapBdveTal kal 0 oykOAiBog “A” 6TTwg
TEPIYPAPTNKE OtV Trapdypago 5.2.1. Zmnv éktaon “IT”, n aoPecTohiBikr Bpaxopada
ep@avidetal ev €idn "KEAUPOUG EKTIHWHEVOU mayou¢ 1,0m, 10 oTroio TEPIAAUBAVE TTOAAG
TEPAXN, AUPIoBNTOUHEVNG EVOTABEIAG, HE péoo BaBuo ETMIKIVOUVOTNTAG.

Ma v peiwon tou BaBuol emkiviuvOTNTAG agroxiov otnv éxraon “ET”, akoAoUBwg
EAEYXETAI N avaYKAIGTNTA Kal SlACTACIONOYEITAl N emmévduor NG, WE TAPWS OyKUPOUUEVO
YOABQVIOPEVO CUPHATOTTAEYHA.

5.41. Evioxuon Tng euoTadeiag Tou TPAvoUg OTNV EKTAO “IT”

H avaykaidtnra evioxuong g euaTdBelag Tou mpavolg otnv éktacn “"EIT” e§erddeTal
TTaPAKATW, ETEVOUOVTAG TO WE TTAPWS ayKupoULEVO YaABOVIOHEVO CUPLATOTTAEYLG.

H SlaoTacioAdynon Tou TTAEyHATog Kal Twv AAWV YiveTal e 10 mpoéypaupa HY RUVOLUM
ONLINE-TOOL ¢ etaipeiag Geobrugg.

Me To Tpoypapua eAéyxovral ol akéAoubol Buo TUTTOI aoTOXIWV Trou gival duvatdv va
ekOnAwBoUV ot BAdog 1,5m éwg 2,0m amd TV ETMQAvEI TOU Tpavoug ol otroiol deixvovral
OTQ TIAPAKATW CKOPIPAUATA : 1) TOTTIKES, ATTAEG, o@nvoeidols oXAHATOG Kal CUVOETEG aoTOXiESG
HETAEU TwV AAWY, KAl 1) aoTOXIEG TTAPAAANAEG TTPOG TNV ETMQAVEIQ TOU TTPaVOUG.

Emionuaivetal 61 pe 1o RUVOLUM Bev eAéyxovTal BauBié¢ aoToxieg. Av Bdael TG yewhoyiag
oTn 8£an tou TPavoUg KATT, UTTApXEl TBavoTtnTa va ekONAWBOUV BABIEG ACTOXIEG, TOTE AUTES
Ba el va eAeyxBoUv pe GAAES KATAAARAEG HEBGDOUG,

Eiodyovral oTo Tpoypauua ol akéAoubol TTAPALETPO!

1. t = Mdayog avwTeEPnG oTPWONG Tou TTpavolg
2. W = khion AAoU Wg TPOG TNV opifovTIa

3. a = kAion Tpavols wg TTPog TNV opifovTia
4

. Q¢ = ywvio EOWTEPIKAG TPIRAG TG AVWTEPNS (TTPOG OTEPEWAT)) OTPWONG TOU TpaAvVoUg
XOPOKTNPIOTIKA TIUA
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5. vy« = oavéuevo BApog NG avwTepng (TTpog OTEPEWAN) OTPWONG TOU TrPavoUg
XAPAKTNPICTIKA TIPA
TUTT0G CUppATOTTAEYHATOG Kail XaAUBBIVNG TTAGKag é5paang
a = opIgévTia SIaKEVTPIKA aTdéoTacn AAwWY

b = améaTaon nAwv katd Tnv KAion Tou Tpavoug

© ® N o

D = 10mog kai Siduetpog rfAou, pe 1 Xwpig Bewpnon g emidpaon Tng diaBpwaong
aToug RAoug.

OtwpolvTal gTo TPOYPAUMA Ol EEAC TTEPITITWOEIC POPTIONC :

ZEIOPIKA QOPTION
1. & = OpIGOVTIOE GEICUIKOG OUVTEAEDTHC
2. & = Karakopu@og OEICUIKOG GUVTEAETTAC
Advapun pong: vai/oxi
MpoemAeyeioeg TIPEG o1 OTTOiEG TTOPET Va aAAGEOUV:
1. ¢« =0. ouvoxn TG avwTepng (Trpog oTepéwan) OTPWONG TOU TTPAVOUG XOPAKTNPIOT.
TIHN
2. (= aKTiva KWVoU TAOEWV ETTAVW
3. 5= KAion Tou KWVOU TACEWV WS TTPOG TNV 0PIZOVTIO
4. Zy= Advaun TrapdAAnAa TPOg To TTpavEg
5. V = Alvaun mpoévraong o1o fjAo
EmpEpoug ouvTeAeoTég aopaAeiog:
1. vo= Emuépoug ouvteAeaTric aopdAeiag yia Tnv ywvia ETWTEPIKNG TPIBAC
2. yy= Empépoug ouvieAeoTrig ao@AaAeiag yia Ty PaIvopEVo Bapog
3. vy = Emuépoug ouvTEAEDTrI AOPAAEIOg YIa TRV ouvoxn
4. Ymoa = ZUVTEAEOTHG aaQAAEIag via TRV aBeBaidTnTa NG TTPOCOHOIWONG

Me Ti¢ avwTépw €IoayOPEVEG TIUEG, EAEYXETAI N ETTAPKEIN TWV AAWV Kal Tou TTAéYMATOS, KOl
Hovov 6Tav ap@dTEPa, ol Aol Kal To TTAEyNa gival ETTOPKEIG, 0 OXEBIAOUOG €ival ATTOBEKTOC.

Baocel g mapamdavw Siadikaoiag, kaTéTIV TapapETPIKAG avdAuong, PBeATtiototroieital To
TPOTEIVOUEVO  OUOTNUG  eTEVOUOAG TOU  TPavOUC  ME ayKupoupevo  yoABaviopévo
ouppatoTrAeyua. AleukpiviZeral 6T Adyw TN QOUHETPNG YEWNETPIAG TOU (PUTIKOU TTpavoug, n
akpiBrig  TomoBeTnon Tou TAEypATOC KAl TWV AAwv (EkTaon k&Auywng, ©ion kai
TPogavaToAIoN6g AAwv, KATT) Ba kaBopioTouv €T TOTTOU aTTd TNV emiBAewn Kai 10 £uTrelpo
OUVEPYEIO KATAOKEUNG.

Avéong . APpapitng, Ap. TIok. Muyavixdg / ESapopnyavikoe & Tewddyog « Maxpoyidvwn 2A, N. XahaSova, 143 43, *Tn)-Fax : 210 258.60.65, email: geopraxis@otenet.gr



AHMOZ MAPKOMOYAOY MEZOTAIAZ
EPIO: <<rEQTEXNIKEZ EPEYNHTIKEE EPIAZIEZ-MEAETEZ I'lA TON KINAYNO ANMOKOAAHIHE KAI KATANTQZEQN
BPAXQN ETHN NEPIOXH KYBOYPI, MOPTO PA®TH TOY AHMOY MAPKOMOYAQY >>
AMEZA EPT A ENIEXYZHE EYZTAGEIAZ MPANON
MEQAOCKH - FTEQTEXNIKH MEAETH

O1 uTroAOYIOHOf YivovTal yia Tig akOAOUBES TPE(Q TEPITTTWOEIG POPTIONG CUHPVA HE TIG OMOE
yia Bpaxwdn Tpavr]: a) JE OEIous Ko £TAOIO OTABUN UTTOYEIOU UDATOG, LE otrodexté ZA=1,0,
B) pe avwratn otadun 50etiag, e aTrodeKT6 TA=1.2 Kal y) Xwpi¢ ogIopd, UE £TACIA OTABUN
utrdyelou UBATOG, HE OTTODEKTO ZA=1,3.

EidikéTepa otV Trapolca TEPITTWoN, N gmidpoon Tou umdyeiou UdATOG dev Aaupaveral
UTTOYN, ETTEISK TO TTAX0G TNG BuvNTIKA oMoBaivousag WAgag eivar HiKpO, Kai Ol ooBeoToNBOI
£iVOI KAPGTIKOTTOINKEVO! KOI WG €K TOUTOU HE HEYAAN TIUK OUVTEAEDTH uBATOTTEPATOTNTAG.

ATTd Tou¢ UTTOAOYIGHOUG oI oTroiol TTapouasiddovTal oTo MapdpTtnua I.4, TTPOKUTITEI OTI YO TNV
¢ktaon “ET”, pe Belpnan TIAXOUG aVWTEPNG oTpiang Tpavoug () = 1,0m, n TepiTTwon 1, ME
O€IoUo, Eival I BUCHEVETTEPN TIEPITITWON popTIoNS, BACEl TRG OTToiag Yia TRV gvioxuon ng
guoTd0eil0C TG éktaong “IT oe amodektd eTriTeda, QmaAITEITAl TTARPWG OYKUPOUHEVO
yaABaviopévo olaTnya eTEVOUCNG TO oTroio atroteAeital aTro:

1) ouppaTdTTAEypa TdTTOoU TECCO GB5/3 TG eTaipiag Geobrugg 1 Kar’ eAdxIoTov Icoduvapo,

1) BAoug TApoug TakTwang GEWI 32 A kT eAdyioToV 1608UVaUOUg, AapRdavovtag utréwn
ueiwan TG SIoPETPOU KATA 4mm AdYwW pokpoxpoviag diaBpwong, ot meooeidn didragn 2,90m
x 1.45m, émwe aivetar oto Ix. 3.3. To didrpnua nAwong gival 76mm, n ouvdgela PETAGU
AAOU KaI TOIPEVTEVEUATOG AapBaveTal 1,50MPa, kal NETAEU TOIMEVTEVEUATOG Kal TEPIBAANOVTOG
Bpaxou AapBaverai 0,50MPa. Ma v UTTOAOYI{OHEVN HEYIOTN agKoUpEVN BUVAUN OTOUG AAoug,
HE ouvTEAEOTH aa@dAeiag ZA=1,5, BACE! TUTTIKWY UTTOAOYIOUWV TTPOKUTITEI TO UTTOAOYIZOHEVO
TOKTWHEVO PAKOG OyKUpPiwV. AIEUKPIVIZETA 6T, Aoyw EAeyng OgIOTTIOTWY YEWUNXAVIKWY
BedOEVWV VIO TNV OVTOXHA Tou utrdyn Bpaxwdoug utoBadpou, 6Tav 10 KaTd Ta QVWTEPW
UTTOAOYIOHEVO HAKOG TFIAKTWONG Eival HIKpOTEPO aTTé 2,0m, AapBavovTag UTTOWN TNV TTPOKTIKN
gumelpio Tou KAGBoU Of TrapOUOIa EpYA, TO eAGXIOTO PAKOG TIGKTWONG TWY OYKUPIWV
Aappavetal 160 Tpog 2,0 £wg 2,5m. Bdoel Twv aVWTEPW, TO OTTOITOUHEVO TIOKTWHEVO UKOG
ayKupiwy KaBwg Kal To atrairoUpevo uAko¢ Tou dlaTpriparog ToToBETNONG TWV ayKUpiwv,
BeixvovTal otov Mivaka | Tou £xI3.3.

m) TAGKa yoABaviopévn XoAUBOIVN Kal e€apTApaTa KoxAiwong T10TToU P33 g eTQIpiag
Geobrugg 1} Kar’ eAdxIoTOV I000UVAO.

To TrOKTWHEVO HAKOG aykupiou eival To EAAXIOTO UAKOC TOU OyKUpiou TO OTToi0 TTPETTE VA
TToKTWOEl gvTog Tou “oTabepol” uTofdbpou, Kal WG €K T00TOU TO OUVOAIKS WIKOG TOU
ayKupiou TTEPINAUBAVE! TO TTOKTWHEVO UAKOG TOU Kal £TITTAEOV UAKOG 00 TTPOg TO TIAX0G TwY
“qoTaBwV”’ UAIKGY (1,0m) Ta oTToia uTropel va upicTavTal £TTdvw oTo “oTalepd” uTropadpo. Ta
TrapoTdvw pAKN Ba agloAoyouvtal et T0TTOU, avahdywg g BidTpnong (puBuog diatpnong,
ETTICTPEPOHEVA, KATT).

5.5. OykoAi8og “B”.

OTWw¢ TEPIYPAQPTNKE OTNV TTapdypago 4.3.2, n £UOTGOEI0 TOu OYKOAIBou “B” Bev KpiveTal
avnouxnTIkA, Kal BaBudg emKivduvoTNTAG EKTIUGTOI XaunAGS. Opwg, Adyw NG ETTOPAS TOU
oykOAIBou “B” pE TOV ETOIHOPPOTTO OYKOAIBO “A”, gTNV TEPITTTWON QVEEEAEYKTNG TITWONG TOU
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OYKOAiBou “A”, givai duvaTov va TTapacupBEi Kal o OYKOAIBog “B”, pe ammpOBAETTTEG GUVETTEIEC
(BAGBEG O KOTAOKEUES, KATT).

Ma Tov Adyo autoé, n otepéwan Tou oykdAiBou “B”, HE aykupworn oTo Bpaxwdeg uTToRadpo,
KpiveTal atmapaitntn omv mapolca ®Aaon duecwv emeuBdoewy, TPIV TV KaBaipeon ToU
ETOINOPPOTTOU OYKOAIBOU “A”.

5.5.1. Evioxuon Tng evotdbeiag Tou oykoAifou “B”

H evioxuon tng euotdBeiag Tou oyk6AIBou “B” e€eTAdeTal TOPAKATW, ME AYKUPWOT TOU OTO
"oTabepd” Bpaywdeg uTORABPO.

H OlaotagioAéynon twv AAwv yivetal pe To mpoypaupa H/Y ROCPLANE ver.2.01 tou
University of Toronto, Rock Engineering Group, 2001, ME TO OTTOi0 EAEyXETON ETTITTEDN BUVNTIKA
agToxia Bpaxwdoug TTpavous.

Eiodyovtal 010 TTpdypauua o akOAouBoI TTAPGUETOO!

1. To Uwog Tou oAioBaivovTog Tepdxouc,

H ywvia kAiong Tng Tpdoowng Tou Tpavouc,

H ywvia oAigbnong

H ywvia kAiong Tng dvw 6yng Tou TTpavoug

To paivopevo Bapog Tou oAoBaivovTog Teudyoug
MNapouaia A 6x1 pwypnig epeAkuopOU

H ywvia kAiong pwyung epeAKuGUOU wg TTPOg TV opIgovTIo

ATT60TOON PWYMNG EPEAKUGHOU OTTO TNV O Tou TTpavoug

® ® N o a 2 0N

AvToxn Tng acuvéxelag (ywvia TpIBAS (@), cuvoxn (c))

OewpolvTai OTO TTPOYPAUUA 01 EEAC TTEPITITWOEIC QOPTIONC

2ZEITNIKA QOPTION
1. oIouIKdG ouvTeAeoTAS Kal BUBIOT) Tou
YOpooTartikr) SUvaun aokoUpevn atov oykOoAiIBo
1. Ydpoaramkn Trieon wg mogooTté TARpWOoNg e pwyHAS EPeAKUCHOU.
2. Kartavopr] udpoaTaTiKAG TTiEoNG
Alvapn evigxuong euoTtdBelag ackoUuevn a6 To aykUpio oTov oAioBaivovTa oyKoAIBo
1. Twvia kAiong aykupiou wg Tpog v opidovTio.

2. AtaitoUpevn 1KavoTNTA TOU AyKUpiou, WOTE VA KATAOTEl 0 0yKOAIBOC guoTaBEig, hE TOV
TPOBAETTOUEVO CUVTEAEDTH AOPAAEING
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Bdoel TG Trapamdvw diadikaaiag, KATOTTIV TTOPOUETPIKAG avAAUONG, BeATioTOTTOIEITOI TO
TpoTEIVOUEVO GUOTNHA ayKUPWONG ToU oyK6AIBou “B” ue NAWaEIS.

O1 utrohoyiopoi yivovTal yia Tig akOAouBEg TPEiC TEPITTWOEIG POPTIONG TUUPWVA PE TIG OMOE
yia Bpaxwdn Tpavi: a) Pe O€IoUO Kal ETATIA OTAOUN UTTOYEIOU Udartog, pe amodektd ZA=1,0,
B) Xwpic OEIOHS, HE AVWTATN oT168un 50etiag, pe omodekTo LA=1,2 Kai Y) Xwpig OEIoU0, HE
£TAOIQ OTABWN UTTOYEIOU UdATOG, UE otrodektd TA=1,3.

EISIK6TEPA yIa TOV oyKONBo “B”, BewpwvTag TNV OXETIKG MEYAAN TIUA UdATOTTEPATOTNTAG TWV
aORECTONBWY Kal TNV TTapousia Twv UTTOKEIJEVWY OXIOTOAIBwy, n emdpacn TG ETROI0G
OTGBUNG UTTOYEIWY UBATWY AauBaveTal BewpvTag TARpWon TG PWYHAG €PEAKUOOU KATA TO
20%, kal auTA NS 50eTiog KaTd 10 50%.

AT6 Toug uTrohoyiopoug Tou MapapTipaTog .5, 6TTou TTapoucidZovTal of TIHEG OAWV TwV
£100YOUEVWV TTAPAUETPWY Kal TQ QTTOTEAECUOTA TWV UTTOAOYIOHWY, TTPOKUTITEI OTI yIa KAOE
HETPO MNAKOuG (Katd TNV mapdTtagn) Tou oykéAiBou “B” oTauTeiTal duvaun aykupwaong
120kN/m. ‘ETol yia TO GUVOAIKG HAKOG TOU oyk6AMBou “B” ioo pog 5,6m, n ouvoAikn duvaun
aykUpwong sival 672kN. OwpwvTag 671 Ba eykataoTaBolv 4 Aol N EPEAKUCTIKN] 1IKAVOTNTA
kGBe RAou arraieital va givar 168kN (=672/4), 6TTWG TTAPOUCIAZETAI OTO x13.5.

AKOAOUBWC UTTOAOYIZETAI TO OTTQITOUHEVO HAKOG TTAKTWONG K&Be aykupiou €VTOC TOU OTABEPOU
Bpayxwdoug umopaBpou. lMa nAoug TAfjpoug  TrakTwong GEWI 28 f Kar gAaxioTov
icod0vapoug, Aappavovtag utdyn peiwon g SlapéTpou Katd 4mm Adyw Hakpoxpoviag
SiGBpwang, didTpnua rAwang 76mm, CUVAQEIA PETAEU HAOU KAl TOIUEVTEVELATOG ion Tpog
1,50MPa, Kol PETOEU TOIUEVTEVEPATOG KO TrepIBAAAovTOg Bpdxou ion TTPog 0,40MPa, yia Tnv
AVWTEPW ATTAITOUHEVN EPEAKUCTIKN ikavoTnTa 168KN, HE TUVTEAEDTH acpdheiag A=1,5, Bacel
TUTTIKWV UTTOAOYIOHUV TTPOKUTITEI TO GTTAITOUHEVO TTOKTWHEVO PAKOG ayKupiou KaBwg Kai To
QTTAITOUMEVO WIKOG TOU dIaTPAATOg TOTTOBETNONG TOU AYKUpPiou, 6TTWG deixvovTal aTov Mivaka
| Tou ZxT3.5.

AlcukpiviZeTar 611 To €V AGyw HNKOG TTGKTWONG TOU OyKupiou HETPIETA PETG OTrd TNV
TTOPOKOTAKOPUPN PWYHr N OTToia BpioKeTal OTO TOW PEPOG TOU oyk6AiBou “"B”, Kal wg €K
T0UTOU TO GUVOANKO HAKOG TOU ayKupiou iooutal TTpog 1O 4Bpoloua TOU TIAKTWHEVOU MKOUG
(6TTwg uTToAoyioTNKe Trapamavw) + “mrdxog” (2.7m-3.0m) ToU oyk6AiBou “B”, étmrwg €a
agiohoynOei €TTi TOTTOU KATA TNV diatpnon (pubudg didtpnong, ETMIOTPEPOMEVA, KATT).

Mepaitépw, ETTEISH TG0 aTRV OWn 600 Kal aKpPIBWIG GTNV OTEWN Tou OYKOAIBOU “B” yéca oTOUG
Bduvoug éTTwg aivetal oty Pwr. 17, upioTavTal OPKETA aoBeaTONBIKA TEpdyn, Ta OTToOid
ekTINGTON 6T gival pdAov aoTaln, mpoTeiveTal o oykoAiBog “B” va eTTevOUBEl hE TTARPWG
ayKupoUPEVO  YOABQVIOUEVO OUPNATOTTAEYHO WG  OUVEXEID  TNG éktoong  “Z”, OTWG
TEPIYPAPETAI OTNV TTAPAYPOPO 5.6 .

5.6. ‘EkTaon “Z”

TTnV ékTO0N °Z” ) OTTOia TTAPOUCIAZETAN OTO £x]3.1, a6 TV dmown Ayng LETPWY gvioxuong
TNG €uoTABeiag Tou Trpavoug, He gmévduor, Tou HE TAiPWG OYKUPOUHEVO YOABQVIOHEVO
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ouppaTOTTAEYA, TrEpIAAUBAVETAI KaI O OYKOAIBog "B”, OTTwG TreplypapTnKe aTnVv Tapdaypapo
5.5.1. H éktaon "Z”, om Béon e UQIOTAUEVNG TEXVNTAG EKOKAPAS, KATA MNKOG TNG “TUTTIKAC”
dlatopng, Omwg deixveran oto IXI3.5, gekivder 2,5m Trepitrou améd To “QpEUSH” TPOG TO
EOWTEPIKS TOU PUTIKOU “TTAaTUoUaTOC” TOU TpavoUg, Kai kataAryel 3,0m Trepitrou XOHNAOTEPQ
amé v “ema@R” Twv aoBecTOABWY ME TOUG OX10TOAIBoUG. To €UpPog Tou QUOIKOU
TAATUOUATOG KUMAivETal aTrd 7m Ewg 9m Tepitrou. H emedveia TNV omoia KataAauBdvel n
€KTaon “Z” gaivetal oto Zx13.1. H aoBeoTtoAiBIkr) Bpaxduaga Kupiwe oTo XAUNAOTEPO TUAMA
™G, €UPavifetal amooaBpwuévn ot maxog 0,60m Tepiou, e OTTopadIKA  HIKPd
aoBeaTONIBIKA TEPAEXN AUQIBOANG EUCTABEING. 2TO QUTIKG TTAGTUOMA KAl 101aitepa ato “@epudi’”
TOU, UTTAPXOUV OoBECTOAIBIKOI OyKGAIBOI MEyIOTNg didoTaang 0,5m éwg 0,8m MEPiTTOU, N
EUOTABEIO TWV OTTOIWV KpPiveETal TPOBANHATIKA, e PECO Ewg UPNAS BaBuo6 EMIKIVOUVOTNTOG.

Ma v peiwon tTou Baduou EMKIVOUVOTNTAG AGTOXIWV OTNV éKTOoN “Z”, OaKoAoUBwg eAéyxeTal
kar  dlagraciohoyeital n emévduor  Tou, ME  TANPwWS  aykupoUuevo  yaABaviopévo
OUPMOTOTIAEYHA, TO oToio TrepIAQUBAvVEl KOi TO OYKOAIBo “B”, kaBuwg emiong kai Toug
aoReaToAIBIKoUg oykOAIBOUG TTou UTTdpYoUV OTO ¢puUdI Tou "TAatiopaTog”.

5.6.1. Evioxuon Tng euotdbeiag Tou Tpavoug oTnv éktaon “Z”

H evioxuon tng guatdbeiag Tou mpavoUg oV éKkTaon “Z” e§eTddeTal TOPAKATW, BewpwvTag
0Tl TO TAX0G TG TTPOG OTEPEWDN oTpwong eivar 0,60m TrepiTou Kai EMEVOUOVTAG TO e
TANPWS AYKUPOUNEVO YOABQVIOEVO OUPUOTOTTAEY Q.

O1 utroAoyiouof yivovtal e v Siadikaoia n oTroia TepPIypAPTNKE OTNV Trapdypapo 5.4.1, Kal
KQTOTTIV TTOPAUETPIKAG avaAuong, BeATioToTrolsiTal To TTPOTEIVOUEVO oUOTNHA ETEVOUCHS Tou
TPavoug.

EAéyxovrai o1 akdAoubeg Tpeic TEPIMTTWOEIG POPTIONG oUNPWVA W TIc OMOE yia Bpaxwdn
TPAVA: O) PE OEITUOG Kal ETHOI0 OTABUN UTTOYEIOU udartog, ue amodektd TA=1,0, B) e avwTaTn
o1d8un 50¢etiag, pe amodekTé TA=1,2 kal y) XWPIg OEIoNO, PE £TATIA OTABUN UTTOYEIOU udarog,
ME atmodekTo ZA=1,3.

EiSikéTepa yia tnv éktacn “Z” n emidpacn Tou uTrdyeiou UdaTtog dev AauBdveTal urdyn, €TTeIdn
TO TAxo¢ NG duvnTikd oAicBaivoucag ualag eival  HIKPS, o aoBecTOMBOI  ival
KAPGOTIKOTTOINUEVOI, KAl WG €K TOUTOU Ue MEYAAN TIUA OUVTEAEDTH UBATOTTEPATATNTAG.

ATT6 TOUG UTTOAOYIGHOUG 01 OTTOIO!I TTAPOUCIAZOVTal GTO Mapdaptnua .6, TPokUTTEl 6T yia TV
éKTaon “Z”, n mepimrwaon 1, ye osiopo, sival n duopevéoTepn TepiTTWaON QOPTIONG, BACE ™mg
OTOIag yIa TNV evioxuon Tng €UTABEInC NG €KTaong “Z' oe amodektd emimeda, amarsitar
TAPWG ayKupouuevo yaABaviopévo cUotnua EMEVOUONG TO OTTOI0 ATTOTEAEITAI ATTO:

1) ouppardTAeypa TUTTou TECCO G65/3 Tr¢ eTaipiag Geobrugg 1 kar’ eAdxioTov 160d0vao,

) nAoug TTAfpoug TakTwang GEWI 25 R kar’ eAdxIoTOV 1I008UvVapoUGg, AapBAVOVTaG utTown
Heiwan NG SIaUETPOU KATE 4mm AGyw HAKPOXPOVIAE di1dBpwong, oe Tecoedn diatagn 3.10m
X 1.55m, 6mwg @aivetal oto £x.I3.5. To didrpnua AAwong eival 76mm, n ouvdeeia pETALY
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AHMOZ MAPKOIMOYAOY MEZOT AIAY
EPIO: <<FEQTEXNIKEE EPEYNHTIKEE EPFAZIEZ-MEAETEZ A TON KINAYNO AMOKOAAHEHE KAl KATANTQZEQN
BPAXON TTHN MEPIOXH KYBOYPI. NOPTO PAGTH TOY AHMOY MAPKOMOYAQY >>
AMEZA EPMA ENIEXYZHE EYZTAGEIAZ NMPANON
TEQAOTIKH - FTEQTEXNIKH MEAETH

AAOU Kal TolgevTEVEPATOG AapBAVETa 1,50MPa, kai PETagU TOIUEVTEVEPATOG Kal TrePIBAAANOVTOG
Bpdixou AapBavetar 0,40MPa. Ma v uTroAoyIZOpEVN PEYIOTN ackoUpevn Suvapn oToug AAOUG,
e auvTeheoTy acpaieiag ZA=1,5, BACE! TUTTIKWY UTFOAOYICHWV TTPOKUTITE! TO UTTOAOYIOUEVO
TAKTWHEVO WAKOG OyKupiwy AlgukpivigeTal o1, Aoyw EAelPng agloTmioTwy YEWMNXAVIKWV
BESOPEVWV YIO TNV AVTOXA TOU UTTOWN Bpaxwdoug utroRdspou, éTav 10 KaTd Ta AVWTEPW
UTTOAOYIZOHEVO MIAKOG TIAKTWANG Eival HIKpOTEPO aTré 2,0m, AauBavovTag uTTéWN TNV TTPOKTIKNA
gutreipia Tou KAGdou of Trapduoia ¢pya, TO EAAXIOTO WAKOG TAKTWONG TWV ayKupiwv
Aappavetar 100 Tpog 2,0 £wg 2,5m. BAosl TWV OVWTEPW, TO OTTAITOUHEVO TTOKTWHEVO HAKOG
ayKupiwv KOBWG Kal TO OTTAITOUHEVO pAKog Tou SlaTpripatog TotroBétnong Twv ayKupiwy,
deixvovral oTov Mivaka | Tou ¥x13.5.

m) TAGKa yoABaviouévn XaAuBdivn kai gfapthuaTa koxAiwong TdTTou P33 1ng eTaipiag
Geobrugg fj kar gAdxioTov I008Uvapo.

To TWAKTWUEVO WAKOG aykupiou ival TO eAGXIOTO MIKOG TOU QyKUpiou TO oTroio TTPETTEl VA
TrokTWOEl evidg Tou “oTaBepoy” uTrofdBpou, Kal we EK TOUTOU TO OUVOAIKG URKOG TOU
ayKupiou TrEPINGPBAVE! TO TTAKTWHEVO HAKOC TOU KOl ETTITTAEOV WAKOG {00 TTPOG TO TTAX0G TWV
2qoTaBwV UNIKQV (0,6m) Ta oTToia UTTopEl var ugiaTavTal eTTdvw OT0 “oTaBepd” uTToRabpo. Ta
TapaTmdvw UAKn Ba agioAoyouvral e T0TTOU, aVOAOYWS TG didTpnang (puBuog didTpnong,
ETTIOTPEPOMEVA, KATT).

5.7. Oyko6Ai8og “T”

OTw¢ TEPIYPAPTNKE OTNV TTOPAYPAPO 4.3.3, 0 oykOAiBog “I'” ouviotaral amd AoTpwTo-
LECOGTPWHATWIN, KEPHATIOMEVO, KapoTIKoTrOINEVO aoBECTONBO, Eival JuvaTov va aoToXNOEI
oe eTrimedn oANioBnon n o€ avaTpEoTr, Kal 0 BaBuOG ETMIKIVOUVOTNTAG KPIBNKE uynAog.

Mo TNV peiwon Tou upnhol Rabuol £TIKIVEUVOTNTAG aTNV Trapouca B€an, TTPOTEIVOVTal HETPA
gméuBaong, Ta oToia  aKoAouBwg meplypdpovial — dlaoTaciooyouvtal HE TRV ocipd
£QAPUOYNG TOUG:

i.  TOTOBETNON PPAXTN AVACXEONS BPAXOTITWOEWY, O OTI0I0g KPIVETal avaykaiog o€
TIEPITITLON TTOU yIa oTTolovdrTToTe AGYO, O oyk6AIBog “T” aoTOXACE! TIpIV N KOTa TNV
SIGPKEIA TWV EPYATIWV EVIOXUONG TNG £UOTABEING TOU ETTEVOUOVTAG TOV HE TTEPIMETPIKA
AYKUPOUMEVO TIAEYHO ATTG CUPHATOTXOIVO.

i. evioguon NG £uOTGBEIaG TOU OYKOAIBou °F”  emrevOUOVIAG TOV HE TTEPIMETPIKA
QYKUPOUHEVO TTAEYHO OTTO CUPHATOTXOIVO.

5.7.1. ®pdaxTng avaoxeons BPaxoTTLoEwV

H TOTTOBéTNON TOU @PAXTN QAVAOXEONG BPOXOTITWOEWY OTOXEUEI OTNV OuyKpAaTnon ToU
£TOINOPPOTTOU OYKOAIBoU “T™, wg éva N TEPIOTOTEPA TEPAXN, TTPIV TNV erévOuon Tou He
TTEPIPETPIKA QYKUPOUUEVO TTAEYHQ 0T OUPUATOCYOIVO.
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AHMOZ MAPKOIMOYAQY MEZOIAIAS
EPIO: <<rEQTEXNIKEZ EPEYNHTIKEE EPIAZIEE-MEAETES A TON KINAYNO AMOKOAAHZHE KAl KATANTQZEQN
BPAXQ HN NEPIOXH KYBOYP P AD YA Y M Y. >>
AMEZA EPTA ENIZXYZHZ EYZTAGEIAS MPANQN
MEQAOTIKH - TEQTEXNIKH MEAETH

H 8¢on Tou @paxTn deixveral oto 13,1, ka akoAoUBwg yivetal n diaoTacioAdynar| Tou, Katd
v Oladikaoia Tng Tapaypdeou 5.1.1. O PPAXTNG KATACKEUGZETaI Xwpig Bpaxotayida. Ol
TIHEG TWV TTAPAUETPWY 01 OTToiEG 0pPIouV TO TPOBANHO kal Ta aTTOTEAECHATA TWY AVAAUGEWY,
Trapoucidgovrar avaAuTika oto Mapdptnua .7, Kal GUVOTITIKG akoAoUBwg:

MukvéTtnTa aoBeotoABou=27kN/m?3

XapaKTNPEIGTIKA PEJa TEMAXOUS (oyk6AiIBou) “I' (Trapaypapog 3.1.1.1) = Myap'r» = Vyapr * P,
OTTOU 0  XOPOKTNPIOTIKAS OYKOC  TOU TEUAXOUS  (Viap), Adyw TOUu uwnAou BaBpou
ETTIKIVOUVOTNTAG, AapBAveTal ouvtnpnTIKd igo P0G 0AGKANPO To péyeBOg Tou £TOINGPPOTTOU
OYkOANiBou. 'EToi, TpooouoIaloviac  Tov OykOAIBo “T” wg Tupauida pe TPIYwvIKA Bdon
euBadou A= 0,5(2.1m*3.4m)=3.57m?2, kai Uyoug Trupapidag 2.5m, o dykog Tou eival Vyapr =
3.57m?* 2.5m /3= 2,98~3,00 m* ka1 QVTIKABIOTWOVTAC Tapexetal, Mygo'r = Vygorr * p = 3,0 m3 *
27kN/m® = 81,00kN = 8,1tns ~ 10,0tns, Kol aTrd v egiowaon (2) g Tapaypdgou 5.1.1.1
TPOKUTITEl , Moy = Mygpr * Yuoirt * ¥y = 10tns * 1.05 * 1.00 = 10,05tns = 100,5kN.

ZUVTEAEOTAG KATAKOP. avaTridnong aoBeaToAiBwy: HE€dog 0pog =0.47, Tutrikn amékAion =0.05
ZUVTEAEOTAG £QaTTTON. aVOTTBNGONG 0oBETTOABWY: HEoog 6pog =0.91, Tutmikn amékAhion =0.07

ApiBudg TrTweoewy = 1000, arro didpopa onueia ekkivnong (améoTacng) ato dvw MEPOG TOU
Tpavoug.

ZnuelveTal 611 : 1 )10 6plo BeRaldTNTOC (confidence limit) AapBdaverar 100%

ATTO TTAPAUETPIKEG AVOAUCEIG TTPOKUTITEI N BEATIOTN TR OXESINOMOU KIVATIKAC EVEPYEIQG,
oUpPwva pe TV e§iowan (1) g TTapayp 5.1.1.1.,

Eeoxr = Y2 Moyr * Vgyer? , 610U :

Moy = 100,5kN, wg avwTtépw Kai

amo TG avaAUOElg TTPOCONOIWONG BPOXOTTTWCEWY, TPOKUTITEI, Vygpe® = 9.85m/s  kai
avTiIkaBioTwvTag oty egiowan (3) Tng Tapayp 5.1.1.1, Vox'r = Vyae'r ™ Y1r * Yop = 9,85m/s * 1.10
*1.05= 11.38m/s.

Kal TENKG, Egoxm=%2 Moyr * Voyr?= % * 100,5kN * (11 ,38m/s)? = 679.51kJ.

To xapaktnPIoTIké Uyog avaTmdnong Teudyxous ot Béon Tou @paxTn, améd Ta amoreAéouaTta
TWV avaAUCEWV TTPOCONOIWONG BPAXOTITWOEWY, TTPOKUTTTE hyapr = 0,92m, kat éto1 atmd TNV
oxéon (5) g mapayp 5.1.1.2, 10 UYog OXeSINOHOU avamndnong TEPAyoug aTn B<on Tou
PpPAXTN €ival, heoxr = hyapr * Y1 * yop = 0,92m * 1,10 * 1,05 = 1,07m.

O1  umroAoyiopoi  TTpoooucIWONG NG  PPAXOTITWONS KAl Ta  avaAuTIKG aTTOTEAECUATA
Tapouciadovral oto Mapdptnua 7.

Mo 70 oxedlaoud Tou PPAXTN AVAOXECNS avapopIKd ME TNV IKAVOTNTA TOU yio aTToppo®non
EVEPVYEIQG, Ba TpéTrer va IoxUel n e€ioworn (8) Tng Tapayp 5.1.1.3, émou:
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AHMOZ MAPKOMOYAQY MEZOIAIAZ
EPFO: <<rEQTEXNIKEZ EPEYNHTIKEZ EPFAZIEZ-MEAETEE T'A TON KINAYNO AMOKOAAHEHZ KAI KATANTQZEQN
BPAXQN STHN MEPIOXH KYBOYPL, MOPTO PA®TH TOY AHMOY MAPKOMOYAQY >>
AMEZA EPIA ENIEXYZHE EYZTAGEIAT NPANON
FEQAOTIKH - TEQTEXNIKH MEAETH

Egoxr= 679.51kJ
Er.ox = RcmeU/VE
Ortrou :
RimeL =1000KJ
ve =1.3
AVTIKABICTWVTAC TIG TIGPOTTAVW TIHEG TTapEXETAl, Erox = Rivel/ye = 1000kJ/1,3 = 769,23kJ

TeAIKd, HE OVTIKOTAOTAGON TWV TIUWY OTNRV oxéon (6) g mapayp 5.1.1.3, eTToANBEUETAI N IGXUG
NS v AOyw OXECEWS Kal wg €K ToUTOU, O UTTOWN OXEBIOONOG TOU PPAXTN AVAOXEONG, WS
TTPOC TNV IKAVATNTE TOU YIa aTTopPOPNon EVEPYEIOG Eival OTTODEKTOG.

Eeoyr<Erox | 679,51kJ < 769,23kJ v'ok

o 10 OXedIaoNd Tou GPAXTN avdoxXeong ava@opikd pe To Uwog avamndnong Tou TEMAYOUG
oTn Béon Tou QPAxTN, Ba TPETTE Va 1oxUel n egiowon (8) Tng TTapayp 5.1.1.4, étou:

heoer = 1,07m,

o OVOMAOTIKO UWog @PAXTH AVAOXEONS hy =3.0m< 4.0m Bdoel g BIBAioypagiag 8, n
XapaKTPIoTIKN TIuR kaapou Uyoug Tou @PAXTN AR oy TTAPEXETAI WG

hrox = [n; Ay +0.5] =6 3,0m €wg 3,5m (12)
Kal eTIAEyeTal : hroyx =3,0m,
f= % * ueoo péyeBog Tou Tepdixoug M =22 " 1,55m =0,78m.

TeAKG, JE OVTIKATAOTOON TWV TIHWY 0TV oxéon (8) Tng Tapayp 5.1.1.4, etraAnBeUeTal n 1I0XUG
NC ev AOyw OXECEWG Kal WG EK TOUTOU, O UTTOYN OXEBIOOPOG ToUu PPAXTN AVAOXEDNS, WG
Tpog To UWog avatrRdnong eivai OTTOOEKTOG.

heoer + T < hrox {4 1,07 +0,78m = 1,85< 3,00m vk

o To oXeDIOoUS Tou PPAXTN avdoxXeong avaQOPIKA HE TNV QVEKTH ETTIUAKUVON TOU, Ba TTPETTEI
va 1oxUel n e€icwon (9) Tg Tapayp 5.1.1.5, oTTOoU:

d. = 8,54m, (UéyioTn TTapapdpewaon epaxtn GBE 1000A Tou oikou Geobrugg 1} KaT’eAdxioTov
IgodUvapou)

ye =1.3 Kal

dp = 34,10m (a0@aAng aTroaTAGN PPAXTN aTrd UPICTAPEVEG KATAOKEUEG (OIKia OTNV NA ywvia
NG dlooaupwong Twv odwv Kopugri¢ kal ATrooToAwv lMETpou Kal MaUAou), cUpPWVa UE TO

ZxJ3.1)
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AHMOZ MAPKOIOYAOY MEXOTAIAS
EPIrO: <<TEQTEXNIKEZ EPEYNHTIKES EPIAZIEE-MEAETEE INA TON KINAYNO AMOKOAAHZIHS KAl KATANTQZEQN
BPAXQN ETHN NEPIOXH KYBOYPI, [IOPTO PA®TH TOY AHMQY MAPKOMOYAQY >>
AMEZA EPT'A ENIEXYZHE EYZTAGEIAS MPANON
FEQAOTIKH - FEQTEXNIKH MEAETH

TeAik@, pe avTIKaTdoTOON TWY TIWWV omv oxéon (9), emaAnBeletal n 1IoxXUC G &v Abdyw
OXETEWG KOl WG €K TOUTOU, 0 UTTOYN OXEDIAONOG TOU PPAXTN AVATXEONS, WG TTPOC TNV QVEKTH
ETMUAKUVON TOU €ival ATTOBEKTOC.

da*Ye<dp 11854m*1,30=11,10 m < 34,10m v ok

5.7.1.1. Oepediwon @pdaxTn avaoxsonc.

H BepeAiwon Tou @pdxtn avdoxeonc (opBooTdreg Kal oupparéoxoiva), yivetal BewpwvTag o
T0 umédagpog Beueliwaong ouviotatal améd Bpdxo. Ot opBootdteg BeueAihivovial €T Tou
Bpaxou pe €1BikéG XOAURBIVEC TAGKEG, agoU TponynBei Kabapioude NG TEPIOXNAS KOl
KATaoKeuaoBei €§lowTik OTpWON e oKupGdepa C16/20 ot kdBe Bfon BepeAdiwaong
opBoaoTdrn.

H otepéwon Twv XaAUBSIVWY TTAAKWY YiveTar pe AAoug TArjpoug TakTwong GEWI 20  kar’
ehaxioTov 10030vapoug, AapBdvovTac uTTown ueiwon TG diopétpou KATG 4mm Adyw
Hakpoxpdviag SidBpwong. To didtpnua HAwong sival 76mm, n ouvdeeia petagl nAou Kal
TOINEVTEVEUATOG  AauBdvetar 1,50MPa, kai METAGU TOIUEVTEVEUATOC Kal TEPIBAAAOVTOG
eddagoug/nuiBpayou AauBaverar 0,50MPa. lNa TNV TPOPRAETTOHEVN, ATTG TOV KATAOKEUAOTH TOU
PpPAXTN WEYIGTN BUVAUN TUYKPATNONS TOU opBoaoTtarn 50kN, pe cuvteAeoT ao@paAeiag ZA=1,5,
TTPOKUTITEI TO ATTAITOUMEVO TTOKTWHEVO PRKOC aykupiou Kabwg Kai To aTaITOUMEVO JAKOC TOU
SIaTPAPATOG TOTTOBETNONG TOU ayKUpPioU, STTWE Oeixvovral atov Mivaka | Tou Zx13.6.

H 1dvuon Twv cuppatéokoivwy otipignc TPOG TA AVAVTN TOU GPAXTN YIVETAI £VAVTI ayKupiwv
(wire rope anchors) diauétpou 14,5mm Ta oTroia utroAoyiCovtal pe TNV TrpoavagepBeica
diadikaaoia. ‘ETal yia Tnv mpoBAstréuevn atrd Tov KATAOKEUOOTN TOU GPAXTN, PEYIoTn SUvaun
TAVUONG TWV GUPHOTOOKOIVWY OTAPIENG Tpog Td avavtn, 100kN, pe ouvieheoTr ao@adAsiag
2A=1,5, TPOKUTITEl TO ATTAITOUNEVO TTAKTWHEVO WIKOG QYKUPIOU KABWS Kal To aATTAITOUHEVO
MNKOG Tou BIaTpAATOg TOTTOBETNONG TOU aykupiou, 61rwg Seixvovtai ato Mivaka | Tou SxI3.6

H tavuon Twv ouppatéokoivwy (Gvw, KATw, TAEUPIKG) TOU QPAxTN Yivetal £vavTl aykupiwv
(wire rope anchors) diauétpou 14,5mm Ta oTroia utroAoyiCovtal pe TNV TrpoavagepBeica
diadikaagia. ‘ETol yia TNV TPoRAETOMEVN QT TOV KOTOOKEUQOTH TOU @PAXTN, WEYIOTH SUvaun
TAVUONG TWV CUPNATOCKOIVWY (Gvw, KATw, TAEUPIKG) 150KN, ME OUVTEAEOTH) ao@dAelog
2A=1,5, TTPOKUTITEI TO ATIAITOUUEVO TTOKTWMEVO WAKOC ayKupiou KaBwg Kal TO aTraiToUnevo
HAKOG Tou BIATPAKATOG TOTTOBETNONG TOU ayKUpPioU, TTWC Seixvovrai oto Mivaka | Tou 3xI3.6

AleukpiviCeTan 0TI TO TTOKTWEVO WAKOG aykupiou eival To €AGXIOTO UAKOG TOU ayKupiou TO
oTroio TTPETTEl va TTaKTWOEl evidg Tou aTaBepoU uTToRABpOU, Kal WG €K TOUTOU TO GUVOAIKO
MAKOG TOU ayKupiou TTEPIAUBAVEI TO TTOKTWHEVO MAKOG TOU Kal ETTITAEOV PNKOG IGO0 TTPOC TO
TAX0G TWV "acTaBWV"” UAIKWY TO OTToia UTTOPET VO UQICTAVTAI ETTEVW GTO “o108epd UTTORABPO,
0TTWg autéd aglohoynBei i TOTOU KATA TV BIGTPNON (PUBuGG BIGTPNONG, ETIOTPEPOUEVA,
KATT).

ZUUTIEPAOPATIKE, O BEATIOTOG OXeSIAONAS Tou @PAXTN avdoxeong Tou oykéAiBou ‘I
TepIAapBaver epdxTn omoppoéPnang evépysiac 1000kJ  Kal Jyoug 3m emdvw amd TO
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AHMOZ MAPKOMOYAQY MEZOlAIAZ
EPrO: <<rEQTEXNIKEEZ EPEYNHTIKEZ EPFAZIEZ-MEAETEZ A TON KINAYNO AMOKOAAHZIHE KAl KATANTQZEQN
BPAXQN ETHN NEPIOXH KYBOYPI, MOPTO PA®TH TOY AHMOY MAPKOMOYAQY >>
AMESA EPMA ENIEXYZHE EYZTAGEIAZ MPANQON
TEQAOTTKH - TEQTEXNIKH MEAETH

“SIOHOPPWHEVD” €8aPog, O ev AOYw PPAXTNG avAoxXeong eival TUTTOU GBE 1000A ToU 0iKOU
Geobrugg, i kar' eAdxioTov Icoduvapou. H eykatdoTaon (ouvapuohdynaon, TOTTOBETNON, KATT)
Tou QPAxTN, YiVETOl QTG EPTTEIPO ouvepyeio, OKOAOUBWVTAG TTOTA TIG OXETIKEG 0dnyieg Kal
TPOJIAYPOPEG TOU KaTaoKeuaoTy Tou. H Béon Tou @pdaxm paivetal oo ZxI13.1 kai ol
AETITOUEPEIEG KATAGKEUNG TOU GTO 2x13.6.

5.7.2. Evioxuon Tng euoTddeiag TOU oyko6Aifou “T”’

H avaykaidtnra evioxuong Tng cuoTGOEI0G Tou OoykoMBou T e€eTACETAl  TTAPOKATW,
£TTEVOUOVTAG TOV |E TIEPIMETPIKWG ayKUPOUUEVO YOABOVIOHEVO TTAEYHQ OTTO GUPUATOTXOIVO.

H di00TacioAdynon Tou TTAEYHOTOG Kal TwV HAWY yivetral pe 1o Tpdypappa HIY SPIDER®
ONLINE-TOOL ¢ eraipeiag Geobrugg, BewpovTag TNV EMdpaon Twv UTTOYEIWY UBATWY,
OTTWG TTEPIYPAPTNKE OTNV Tapdypago 5.2.1.

ATTd Toug UTTOAOYioHOUG Ol OTToiol Tapouaidgovral ato lMapdptnua .8, mpokytrel 611 N
BUCHEVEDTEPN TIEPITTTWON POPTIONG gival n TEPITTTWON 2, XWpig oeiopd, e otaBun 50aeTiog
TwV UTToVEiwY udATwy, BAcel TG OTroiag yia TNV gvioxuon Tng EUCTABEING TOU oyk6AiBou T
o€ QTTOdEKTA ETTITEDA, ATTAITEITAN CUGTNUA ETTEVOUCNG 10TTou SPIDER Tng eTaipiag Geobrugg N
kar ehdxigTov looduvapou TO omoio omroTeAsital amé: 1) TAEyua arro yOABQvIOPEVO
ouppaTooxovO, 1) AAOUG TTARPOUS makTwong GEWI 25 f kot eAdxioTov 1000UVaOoUG,
AapRdvovTtag utrdyn HEiwan g SlapéTpou Katd 4mm Adyw pakpoxpoviag dappwong, in)
TTAGKa XoAURDIVN Kal E§apTApaTa KOXAIWGONG, 1V) TIEPIETPIKG cuppaTtdéoxovo Kai v) fAoug atoé
oupuatdéoyoivo (wire rope anchors) OlauéTpou 14,5mm NG graipiog Geobrugg 1 Kot
gAdxioTOV I00dUVANOUG, Ta XOPAKTAPIGTIKA TWV OTTOiWY TTapousiadovTal 1o x13.6.

H eykatdotaon Tou TIEPIMETPIKWG ayKupoUpEVOU  YOABavIoUEVOU TTAéYHOTOG  OTTO
oupparéoxolvo,  BAacel TwV QTTOTEAEOUATWY TWV  UTTOAOYIOUWV ViVETOI HE TIEPIMETPIKN
OTEPEWON TOU TTPOAVAPEPBEVTOG TUTTOU YaABaviopévou TTAEYHOTOG oTr0 OUPHATOOXOIVO HE
AAOUG TTAPOUG TTAKTWONG GEWI 25 A kar ghaxioTov 1008Uvapoug, AapBdvovtag utroyn
peiwan NG OlOPETPOU KATG 4mm Aoyw pakpoxpoéviag didBpwong Kal He fAoug atmd
oupparéaxoivo (wire rope anchors) SiopéTpou 14,5mm. To BidTpnpa NAWONG Twv Awv GEWI
25 gival 76mm Kail TwV HAWV OTT6 CUPHATOOXOIVO Eival 53mm. H cuvdgeia peTagy nAou kai
ToipevTeEVEHATOG AapBdvetar 1,50MPa, kai METOEU TOIMEVTEVEUOTOG KAl epIBAANovTOG Bpaxou
AapBavetal 0,50MPa. Ta v uTroAOYIZOMEVN MEYIOTN aokoUpevn dUvaun OTOUS avw, KOTW Kal
TTAEUPIKOUS RAOUG, HE CUVTEAEDTH aopdheiag TA=1,5, Bacel TUTTIKWY UTTOAOYIOHWV TTPOKUTITEI
70 UTTOAOVIZOUEVO TTAKTWHEVO UAKOG ayKupiwv. AleukpiviZetal oI, Adyw EAEIPNG AgIOTTIOTWY
YEWHNXOVIKWV SEGOUEVWV YIa TNV avToxr Tou utToyn Bpaxwdoug uttoRd8pou, 6Tav TO KATA Ta
AvWTEPW UTTOAOYIZOHEVO UMKOG TTAKTWANG gival pIKpoTEPO aTrd 2,0m, AapBdvovTag utToyn v
TTPOKTIKY| EQTTEIPiQ TOU KAGDOU OE TapOUoIa £pYa, TO EAAXIOTO PNKOG TAKTWONS TWV aYKUPIWY
Aappavetal ioo pog 2,0 £wg 2,5m.

Bdoel TwV avWwTéPW, TO OTTCAITOUHEVO TTOKTWHEVO HAKOG ayKupiwv KaBwg Kal To OTraITOUNEVO
urikog Tou diaTpripaTog TOTTOBETNONG TWV aykupiwv, deixvovral atov fMivaka I Tou £xJ3.6.
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To TaKTWHEVO WIKOG ayKupiou ival To €AAXI0TO PAKOG TOU aykupiou TO OTroio TPETTEN va
ToKTWwOEel eviég Tou “oTOBEPOU” utroBdBpou, kal w¢ ek TOUTOU TO GUVOAIKO MNAKOG TOU
aykupiou TrepIAGUBAVEl TO TTAKTWHEVO MAKOG Tou Kkal ETTITA£0V WrKoC igo TPOG TO TTAXOG TWV
"aoTabwv” UAIKWY, OTTWE auTd agloloyn@ei etri T61TOU KATE TNV didrpnon (pubpdg didTpnong,
ETTIOTPEPONEVA, KATT).

5.8. Ovko6AiIBog “X23”

Omwg Tepiypdinke otV Trapdypagpo 4.3.8, 0 oyk6NIBo¢ “X23" ouvioTtatal orrd OpKETA
aOBEOTOMBIKG TENAXN “HEPIKWG aMnAokAeIBwpéva” ot oTéyn Tou pavoug, Kai gival meavov
va ohioBrioel  ué TV emidpaon OEIOUIKNG 1} avBpwTToysvoug Oiéyepong, pe péco Babud
ETTIKIVOUVOTNTAG.

MNa v peiwan Tou BaBuou ETIKIVOUVOTNTAG TOU OyKOMIBou “X23” akoAoUBwg eAéyxeTal n
avaykaiétnra kot  SiaotacioAoyeital n €mévduon Tou, pE TIEPINETPIKA aykupoUuevo
yaABaviouévo TAEyua amd cuppaTéoxoIvo.

5.8.1. Evioxuon Tng euotddeiag Tou OYKOAIOou ~X23”

H avaykaiétnra evioxuong nc €UOTABEIaG TOU OYKOAIBou “X23” efetddetal TAPOKATW,
ETTEVOUOVTAG TOV UE TTEPIUETPIKWIG AYKUPOUEVO yaABaviouévo TAEyua atrd cupuaTtdoxoivo.

H diaoTtacioAdynon Tou TAéypaToC Kai Twv nAwv yivetar pe 10 Tpodypapua H/Y SPIDER®
ONLINE-TOOL 1ng etaipsiog Geobrugg, Bewpwvrag v emMidpaon Tou COgIoPOU Kal TWv
UTTOYEIWV UdATWY, OTTWG TTEPIYPAPTNKE aTnv mapdypago 5.2.1.

AT6 Toug uTroAoyiouoUS o1 oTToiol Tapouadiddovrar ato Mapdptnua .9, TPokUTTEl 6T n
duopevéoTepn TEPITTTWON QOPTIONS €ival N TePITTWoN 3, Xwpig oeIoud P eTATI oTaoun
uTTOYEIou UBaTog, BATE! TG OTroiag yia T evioxuon g euaTdBeiag Tou oykdAIBou “X23” og
amodekTd emimeda, amaiteital cUoTUO emévduang TUrou SPIDER ¢ eTaipiag Geobrugg 1
KaT' €AdxIoTOV 10080vauoU, To OToio aToTeAsital QTTod: ) TAéypa omo  yoABRaviouévo
ouppaTréoxoivo, 1) fAoug TARpPoUC makTwong GEWI 25 1 kar gAaxioTov 1008Uvapouc,
AapBavovrag uméyn peiwon NG SIOPETPOU KATA 4mm ASyw pakpoxpdviag diaBpwong, i)
TAGKA  XaAUBdIV  Kai  e€apTApaTa KOXAiWONG, Iv) TIEPIETPIKO  CUPHATOOXOIVO  Ta
XAPAKTNPIOTIKA TWV 0Troiwv TrapouaidgovTal ato £x13.7.

H eykardotaon Tou TrEPIUETPIKWC aykupoUuevou  yaABaviouévou TTAEyuQTOG 0116
oupuaTOOXOIVO, BACEI TWV OTTOTEAEGUATWY TWV UTTOAOYIOUWV  YIVETOI HE  TTEPIMETPIKA
OTEPEWON KAl TAVUGN TOU TIPOAVOQEPBEVTOC TUTTOU YoABavicuévou TAEypaToc oméd
ouppatéoxoivo pe fAoug TApoug TaKkTwong GEWI 25 A Kar eAdxioTov I0080vVapoUC,
AauBdvovrag utrown peiwon TG SIaNETPou Katd 4mm Aoyw pakpoxpoéviag didRpwaong. To
diatpnua AAwong Twv AAwv GEWI 25 gival 76mm kal Twy AWV amd cupuatéoxoivo eival
53mm. H ouvdeeia peta€l AAou Kal TOIMEVTEVEHQTOG AauBdvetar 1,50MPa, kai HETOEU
TOINEVTEVEUATOG Kal TrEPIBAAAOVTOG BPAxou ekTiNGTA wg 0,50MPa. TMa v umoAoyi6uevn
MEYIOTN aokoUuevn SUVAUN OTOUC avw, KATW Kal TAEUPIKOUG HAOUG, UE TUVTEAEOTH AOQAAEING
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YA=1,5 Bacel TUTTIKWY UTTOAOYIOHWY TTPOKUTITEI TO UTTOAOYIZOUEVO TTOKTWHEVO  HIKOG
aykupiwv. Aleukpividetal 611, Adyw EAEIYNG OEIBTTIOTWY YEWHNXOVIKWY dedopévwy yia v
avTOXH TOU UTTOWn BPaxwdoug uTTORGBpPOU, GTAV TO KOTA TA AVWTEPW uTToAOYIJOUEVO HNKOG
TTEKTWONG Eival HIKPOTEPO aTrd 2,0m, AapBdvovTtag utroyn Ty TPOKTIKY pTrEIpiar TOU KAGOOU
oe TTapdpola £pyd, TO ENAXIOTO HRKOG TTAKTWONG TWV OyKUpiwv AaUBAVETal IGO0 TTPOS 2,0 Ewg
2,5m..

BGOEl TWV QVWTEPW, TO ATTAITOUHEVO TTAKTWHEVO HAKOG aykupiwv KaBwg Kal To QTTQUTOUHEVO
urikog Tou BiaTpripaTog TOTTOBETNONG TWV aykupiwy, deixvovtai oTov lMivaka | Tou ZXJ3.7.

To TTOKTWHEVO WFKOG aykupiou gival T0 £AGXIOTO WAKOG TOU ayKupiou TO OTTol0 TTPETTEI VO
TTaKTWwOEl €vTog Tou “oTabepol” utoRdbpou, Kal WG EK TOUTOU TO OUVOAIKO HHKOG TOU
aykupiou TrepIAaUBAvEl TO TTAKTWHEVO HAKOG TOU Kal ETIITTAEOV HKOG ioo TTPOg TO TTAXO0G TWV
CqoTABWV"” UNKWY, 6TTwe auTtd afioAoynBei emmi 10TTOU KQTd TV d1aTpnon (puBuég didaTpnong,
ETTIOTPEQPOMEVA, KATT).
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6. ZYMNEPAZIMATA - NPOTAZEIX

1. 210 TAdioIa eKTTOVNONG NG MEAETNG e TiTAO: «I EWTEXVIKEG EPEUVNTIKEG EPYOOIES-
HEAETES yia TOV KivOUVO aTTOKOAANGNG KAl KATATITWOEWY Bpdxwv oty mepioxn KiBoupr, Mépto
Paem, Ttou Arfpou MapkomoUAouy, EVTOTIOTNKAV ~ KATAOTACEIC uwnAol  KivdUvou
BPaxoTTwoewy, évavT Tou oTroiou, N Ayn duecwy pétpwy evioxuonc EUOTABEIOG TTRAVWY,
OUVEKTIUNONKE pe Tnv Texvik Yrrnpeoia Tou Anpou MapkotoUhou kai We Tnv Texvikni
Ymnpeoia g Mepipépeiac Av. ATTIKAG wg avaykaia, dedouévng e TTAPOUCIAG KATOIKIWY OE
“emaQn” pe Tov THdA Tou AdQou.

2. Or1 TpoavagepBeioeg karaatdoeic upnhol KIvdUvou ommd BpaxoTTwaoelg, Kar' apxAv
EVTOTTiOTNKAV OTOUG OYKOAIBouC “A” Ko “T™. Opwg yia TNV e§aopdAion ouvenkwv aoQAAEIag
OTQ QUVEPYEIQ EKTEAECNG TWV EPYACIWV EVIOXUONS TNC €UOTABEIOG TWV €V AGYW OyKOAIBwv Kal
TWV TEPIOIKWY, KPIBNKe avaykaio va Angdouv HETPO evioxuang Twv oykoAiBwv “B”, “A”, “E”
“X23” Kal Twv ekTdoswy "IT” kal “Z” ol OTToigg TTapoucIagovTal oTo ZxI3.1.

3. Ol YEWHOPPOAOYIKEG,  yEWAOYIKEC, UGPOYEWAOYIKEG  GUVBNKeEG Kkal  oToixeio
OEIOMIKOTATAG KAl KAINATOG TNG TTEPIOXAC MEAETNG TrapouadiadovTal OTo KEPEAaIo 2.

4. O1 epeuvnTikég epyaaieg umaiBpou: a) TOTTOYPAPIKA  QTTOTUTTWON ME KAAOOIKES
HEBOBOUG, Xwpiké oapwt (LIDAR), KAT), Kai B) TexvikoyewAoyikry Sigpslvnon
TTAPOUCIAZOVTaI AVOAUTIKA aTO KEQAAAIO 3.

5. H ataBepdtnTa Tou @uoikol Trpavolc, Ta aitia, ol MNXOVIOUOI BPAXOTITWOEWY Kal
€KTINGN ToU avTioToIxoU BABUOU ETIKIVBUVATNTAC BpaxoTTwoewy KABe eTIPEPOUC oykOAIBOU
“A”, "B, T AT UE”, X237 kai ol EKTaoEI “ET”, “Z" TepIypdpovTal oTo KEPAAaio 4.

6. H avahuon kar SiaoTaciohdynon Twv uéTpwy MEiwong Tou Baduou EmIKIVEUVOTATAC
BpaxomTwoewy KdBe emuépoug oykdAIBou “A”, “B”, T “A”, "E” "X23” «kai o éKTaoEig
“ZT”, "Z” meplypdgovTal oTo KEPaAalo 5, Kal Seixvovtal ota avrioToixa oxédia.

7. Emonuaiverar 61 :

a) Bdoel Twv avwTépw eAéyxwy e§acpalileTal pia MEON YEWUNXAVIK CUUTTEPIPOPA TWV
TTPOTEIVOHEVWY £QYWV, Kal OTI QTTQUTEITAI OUVEXAC TapaKoAoUBnon NG CUUTTEPIPOPAS Tou
UTTEOAPOUG - KATOOKEUAG KOI GUVEXHS TTOIOTIKAC €Aeyxog kard v Kkataokeu. H
TpoavagepBeica ouvexng TTapakoAoUBnan kai EAeyXo¢ amd EuTTEIpO YEWTEXVIKO HNXaviKd
amrauteital yia My empBepaiwon Twy Tapadoxwy Tng Tapoloag MEAETNG Ka av oTTaITnBEi, yia
TV €yKaipn Ayn TPOCBETWY PETPWY, OTNV TTEPITITWON KATd TNV oTroia of eMTOTTOU (KATd TNV
KATaOKEUN) OUVBNKEG, aTTokAiVouv ard Tig BewpnBEioeg oTnv TTapoUca MEAETN.

B) o1 BpaxoTrTwoeig gival oropadikd Kail un TPoBAEYIHG YeyovoTta Ta otroia gival duvartdv va
TPOKANBoUv omd avBpwroyeveis eTeUBACEIS (KATAOKEUEG, KATT) 1) aTrO QUOIKEG ETTIOPAOEIS
(ogIo0u0i, £vTova KAIPIKE QAIVOPEVA TTX. EVTOVEC BpoxomTwoelg, Tayetdg, KAT). Adyw Tou
MEYAAOU apIBPOU TWV TTAPAUETPWY Ol OTTOIEG Eival SUVATOV VA TIC TTPOKAAETOUY, 0 OXEDIAONOG
TWV HETPWY QvTINETWTIONG Toug Bev ptropei va BewpnBei WG OKPIBAS €mMOTAUN N oTroia
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gyyuatal TV egaopdalion NG meplouoiag Kal TiG Jwég  Twv gutTAekOpevwy.  Opwg,
£QAPNOTOVTAG TIG APXEG TNG HNXAVIKAG, WE TTPORAEWINEG TTAPAHETPOUG KAl KOATAOKEUAZOVTAG
owOoTd OXedIaopEva PETPA O TTPORAEWILES Btoeic uynhoU PaBuol emkvdUVOTNTAG, O €V
Aoyw BaBuog emKivBUVOTNTAS YIa TPAUPATIONOUG KOl KATOOTPOPN TTEPIOUTIWY, HTTOPEl VO
eAATTWOEI onuavTikd. H TakTKA €mBewpnon Kai OUVTAPNGN TWV TTPOAVAPEPBEVTWV METPWV
gival n IkavA Kal avaykaia ouvenkn eEaopANiong evog amodekTou emmédou TrpooTaciag. To
£TITEDO TTPOCTACIAG TWV TIPOTEIVOUEVWY HETPWV ptropel va utroBaBpioTel, aTmo (PUOIKEG
KOTOOTPOPEG (TTUPKAYIEG, KATT), HN XPNOILOTIOINGN TTPOJIaYEYPAPHEVWV KAl QUBEVTIKWY
UNIKWOV KATOOKEURS (QPAXTES, CUPHATOTTAEYUAT, OUPHATOOXOIVA, NAOUG, KATT.).

O Zuvtdgag
BPAMIAHZ
ANEZ’T WHXANIKOE /
AITIA. MOALT ANIKOZ
%%?g(rij ACHADNA 1 %3{ ?3
: AX: 586065
AAYEBHE L. ABpayiong

Ap. MoAiTik6ég Mnxavikog/
Edagopnxavikég kail FewAdyog
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AHMOZ MAPKOMOYAOY MEZOTAIAZ
FEQTEXNIKEEZ EPEYNHTIKEE EPTAZIEZ-MEAETEE A TON KINAYNO AMOKOAAHZHE KAl KATANTQZIEQN BPAXQN EZTHN
MEPIOXH KYBOYPI, MOPTO PA®TH TOY AHMOY MAPKOTOYAOY
AMEZA EPIA ENIZXYZHEZ EYITAGEIAZ MPANQN
FEQAOIIKH - FEQTEXNIKH MEAETH

Mivakac 3.2. ATTOTEAECHATA EPYAOTIPIOKWY SoKIpWV

Kwdikog -y . | IZOAYNAMH

b | g0t [MAETEERONT| 071 | S 1528 i, | e
(B&Bog . m) e OAIWH
(m?n) (mtn) DIL (k‘;) MPa MPa =22i;"l‘sso
**PL1 C 60 169 | 0.36 19.60 5.44 1.09 5.91 141.84
PL2 C 59 115 | 0.51 3.92 1.13 1.08 1.21 29.12
PL3 C 83 129 | 0.64 11.27 1.64 1.26 2.06 49.32
PL4 C 84 178 | 0.47 6.86 0.97 1.26 1.23 29.47
**PL5 C 83.5 | 148.2 | 0.56 14.21 2.04 1.26 2.57 61.61
*PLG C 59 138 | 0.43 7.35 2.1 1.08 2.27 54.59
PL7 C 81.2 | 156 | 0.52 9.31 1.41 1.24 1.76 42.15
PL8 C 77 | 168.5] 0.46 10.78 1.82 1.21 2.21 52.99
PL9 C 64 153 | 0.42 0.49 0.12 1.12 0.13 3.21
*+pL 10 C 855 | 125 | 0.68 <0.1 <0.01 1.27 <0.02 <0.41

Mapatnprioelg: * C: Aokipn o€ Seiyua akavoviaTou OXrUarog
** To Beiyua £E0Tmaoe o€ Tpia péPN
*** To eiypa £0TTace g€ TOAAG pépn
e WapKImKEG QAERES
=ex Emipdvela Opalong KABETa aTa anpeia gopTIong
Ta deiypara PL1..PL5 cival aoBeaToAiBIkd kal EAjOnoav amé Tnv ETTIPAVEI TOU TTPaVOUG.
Ta Seiypara PL6..PL10 cival oxiotoMBikd Kol EAjgBnaav ammé Ty eTm@aveia Tou TPavoug.

Avéotng £. ABpapidng, Ap. MoA. Mnxavikog / ESagounxavikog & Fewhdyog Makpuyidvvn 2A, N. XaAkndova, 143 43, *TnA-
Fax : 210 258.60.65, email: geopraxis@otenet.gr
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AHMOZX MAPKOIIOYAOY MEXZOIAIAX
TEQTEXNIKES EPEYNHTIKEE EPTAZIEE-MEAETEX I'TA TON KINAYNO ATTIOKOAAHZHX KAI
KATAIITOZEQN BPAXON ITHN ITEPIOXH KYBOYPI, ITIOPTO PA®TH TOY AHMOY MAPKOIIOYAOY
AMEZXA EPTA ITPOXTAZIAY ATIO BPAXOIITQXEIX
TEQAOTIKH - TEQTEXNIKH MEAETH

50.00 " |

40.00

30.00 - ——

= 4 / X i
< e
5 /\ N
b 20.00 !
B
a \
o
¥ /
: / o \
g 10.00 —— - ~
o P / N B
- ~
-~ ~
0.00 — =
—— >~ _—
-~ —
—_—
-10.00 : § ; ' } i i f ! ' } |
N W PN} W N W W N W N} N} N
8§ 6 ¢ 9 ¢ ¢ © © 9 9o @9 29
g ¥ £ = £ £ 5 b B § & &
> x < B 5 © 5 = & = =
(@] O =2 Py . [ Ll c ul w
Z @ > E & 92 &
= i < i Z b
< W
Mijveg
Méon pnviola Geppokpacia

Méoo pnvidio 8pHoKpaciaké péyioTo

Méoo pnviaio 8eppokpaciakd eEAAXITTO

ATOAUTO pnVIaio BepHOKpaciakd PEYIOTO

— — — A6AuTO pnVidio BeppoOKpACIaKS EAGXIOTO

Ix 2.4 Karavour Tng pnviaiag 6gppokpaciag orov ueTewpoAoyiké oTabuéd
Twv IMATWV yid Tnv Trepiodo 1958 - 2014

Avéotng Z. APpauidng, Ap. IToA. Myxavixog / Edagounyavixos & T'ewléyog
Makpuytdvvy) 2A, N. XaAkndova, 143 43, «Tn\-Fax : 210 258.60.65, email: geopraxis@otenet.gr






AHMOZX MAPKOIIOYAOY MEXOTAIAX
TEQTEXNIKEE EPEYNHTIKES EPTAZIES-MEAETEZ I'TA TON KINAYNO AITOKOAAHZHE KAI
KATAIITQIEQON BPAXQN ETHN ITEPIOXH KYBOYPI, IIOPTO PA®TH TOY AHMOY MAPKOIIOYAOY
AMEZA EPTA [TPOXTAXIAY ATIO BPAXOIITQZEIZ
TEQAOTIKH - TEQTEXNIKH MEAETH
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£x. 2.5 Karavour péoou pnvidiou kai uéyioTou npepnoiov Oyoug Bpoxiis
OTOV HETEWPOAOYIKO OTABHO TWV ZITATWYV Yid TV Trepiodo 1958-2014
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IX. 2.6 ApIBuog nuepwV Bpoxng, TTayeTou, xoAagiou kai Xloviol
OTOV HETEWPOAOYIKO OTAOHO TWV ZWATWY Yid TNV Trepiodo 1958-2014

Avéotng Z. APpapidng, Ap. IToA. Mnxavikog / Edagopnyavikos & T'ewAoyog
Makpoyiavvr 24, N. XaAkndova, 143 43, «TyA-Fax : 210 258.60.65, email: geopraxis@otenet.gr






NAPAPTHMA A







<TEQTEXNIKES EPEYNHTIKEZ EPTAZIEZ-MEAETEZ NA

EPFO/PROJECT: TON KINAYNO AMOKOAAHEHE KAl KATANTOZEQN PYANO/PAGE : 2
BPAXON STHN NEPIOXH KYBOYPI, NOPTO PA®TH TOY
AHMOY MAPKOMOYAQY >>
AMEZA EPTA ENIEXYZHE EYSTAGEIAZ MPANON
EIAOS EPTOY / PROJECT TYPE BPAXONTQZEIZ
©EZH / SITE OF SURVEY : NEPIOXH KYBOYPI, IOPTO PA®TH, AHMOY MAPKOMNOYAQY
FEQAOMKOS IXHMATIZMOS / GEOLOGICAL FORM.B(IZTOAIGOZ (sch,ph) - ASBEZTOAISOZ {mr)
SYNTAXOHKE AMO / CONSTRUCTED BY ANEITHI ABPAMIAHZ
Mivakag A.1. ETOIREia GOUVEXEIWV
. AlgBuvon g 5 Améaraon / | Eppowviy/ . Avolypa / P Nepd / Water
AIA KS‘;" KAiong / Dip ;ﬁ‘;ﬁ\:‘::f’%‘y’ggq Spacing | Persistence Rzpu"gx:r:;‘;g‘ :R Aperture A m:‘l;gm;‘::;‘fg W (N)AI- MAPATHPHEEIZ
Direction g S (cm) P (m) (em) ()
1 38 50 A 1 1 E/A - - [¢] AoBeaTéNBog
2 66 104 A - 2 KT - - (e} AapeaTéhBog
3 55 126 A 0.5 5 E/A - - [¢] AcpeaTohBog
4 52 98 A 0.5 3 E/A - - [e] AapearéhiBog
5 65 338 A - 2 KIT - - (o] AoBeaTdhiBog
6 71 45 A - 2,5 KT - - (e} AcPeataMBog
7 46 186 A 1.5 2.5 35 Kagrawr] dpyihog [¢] AopeardhiBog
3] 72 20 A 1.5 1.2 ET 0.1-0.2 Kagarawr] dpyihog o] AoBearéhiBog
g 72 239 A - 3.5 KIT - - o] AaBeoTéhBog
10| 89 140 A - 1 KT 0.1-0.2 Kaagtavri apylAog O AapeaTdhifog
1] 41 226 A 0.3 0.8 KT - - o] AopeoToMBOG
i " g . ) Emagri axioTohifou -
12| 45 72 A 20-25 KIT 2-5 ZYIOTOMBIKG UNIKO o] aoBeoToNiBoy
- . . Emragr; ax1oToAiBou -
13| 55 50 A 20-25 KT 2-5 ZXIGTONBIKG UNKS o} aoPeaiolou
14| 86 49 A - 0.4 KIT 0.1 Kéwn o] AopeaTdhBog
15| 50 228 A - 0.6 KIT 0.1 Kéwn (o] AapBearohiBog
. e Emagrj axioToAiSou -
16| 36 246 A 4 KIT 24 KaaTavr] apythog o] aopeatohifou
. = . Emragr oxioToAiBou -
17| 49 228 A 4 KT ] aoBeotohBou
18| 40 100 A 2-5 0.5 KIA - - 0] AopeotahBog
19| 56 160 A 2-5 0.5 KIA - - 6] AapeardhBog
R A . Emagr} ayioTohiSou -
20| 54 42 A 20-25 KT 35 ZXIOTONBIKG UNKG o} aopeatohiBou
. ~ g . . Emagr] ox10ToAiBou -
21 46 20 A 20-25 KIT 35 ZXIOTONBIKG UNKO o] GOBEaTONBOU
22| 80 202 A - 2 KT - - (o} AoPeaTéhiBog
23| 70 123 A - 2 KT - - (6] AopeoTohBog
24| 84 18 A - 2 KT 0204 KaoTtavr] apylhog (e} AcBeoToNB0g
g . L. Ema@ri oxioToAiBou -
25| 66 54 A - 20-25 KIT 3-5 KaoTav] apythog (e} aoBeotaNiBou
26| 37 227 A - 4 KIA 1 KaaTawrj dpyihog ] AoBecTdMB0¢
27| 60 14 A 30 2.5 KIA 0.5-1 ZXIOTOMBIKS UNKE (o] AcBeoTdMBog
28| 60 51 A - 5 KIA 2-5 ZxIGTOMBIKS UNKG [¢] AaBeaTdNBog
= o . _ ETra@ry ayIoToAiBou ~
29| 24 86 A 8-9 KT o] aofeaToniBou
30| 54 34 A 0.52 1 KIA - - 6] AopeoTtdhiBog
31| 86 81 A - 3 KT - - 0] AapeaTdhifog
g . , Emagrj oxioTohiBou -
32| 44 41 A 4 KIT 2-5 ZXI0TOMBIKG UNKS (e} aupeotohiBoy
33| 68 138 z 4 Q0.5 KIA - - (o] SXIGTONE0S
34| 59 109 px 2 0.5 KIA - - [e] ZXIGTSME0E
35| 58 292 z Q0.5 0.3 KIA - - [e] ZxIoT6Me0g
36| 45 16 ' 1 0.4 KIA - - [¢] SXI0TONBOG

1) £ : arpan / oxiorétnra, A: SidkAaon, P priyHa.

2) Améoraon peragd aouvexslny Tou [Blou eiBoug ko1 opadag.
TT : Tpayutnta ToIxwdTwy, Y :

3) MA : Mrikog aguvexeiv, AA : Avolyua QOUVEXENDY,

YAIKG TTATpwang,

Al : ATWOGBPLWOT TOIXWHATWY ACUVEXEILIY

(BA£TTe Trivaka THow).




<FEQTEXNIKES EPEYNHTIKES EPTAZIES-MEAETES MA
TON KINAYNO AMOKOAAHSHE KAl KATANTQSEQN
BPAXQON ETHN NEPIOXH KYBOYPI, MOPTO PAGTH TOY
AHMOY MAPKOMOYAQY >>
AMEZA EPTA ENIZXYIHZ EYSTAGEIAS MPANQN
EIAOZ EPFQY / PROJECT TYPE BPAXOMTOZEIZ
©EZH/SITE OF SURVEY : MNEPIOXH KYBOYPI, NOPTO PAGTH, AHMOY MAPKONOYAQY
FEQAOTMKOS IXHMATIZMOZ / GEOLOGICAL FORM.;XFETO;‘\I@OI {sch,ph) - AZBEZTOAISOT {mr)
ZYNTAXOHKE AMO / GONSTRUCTED BY ANEITHZI ABPAMIAHE

Mivakag A.1. Evoiysia acuvexeiiov

EPIO/ PROJECT: ®YAAQ / PAGE :

B AlevBuvon . . Améotaon /| Eppow / . Avolyua / . Nepd / Water
Khion . .| Eidog Aouvéxeiag / . ! Tpayurnra / YAké TAfpwong /
AJA . Khiong / Dip | . s Spacing | Persistence Aperture A . : W (N)AI - MAPATHPHZEIZ
Dip Direction Discontinuity Type T S (em) P (m) Roughness R o) Infilling Material F ()X
37| 50 4 21 2 0.2 KIA - - o} ZX1aTOA80¢
38| 61 8 b2 2 0.4 KIA - - o} ZxiaToMBog
39| 39 36 z 0.3 0.8 KIA - - o Zx10T0MB0g
40 | 44 44 z 0.5 1 Kin - - [o} Zy1o16M80g
M| 26 280 )3 2 0.5 KIA - - e} 2x10T0M80¢
42| 83 128 A - 1.8-2.5 KT 14 Kéwn (e} AoBeoTdMBog
43| 88 245 A - 6-86.5 KT 2842 Kéwn e} AoBeotédhiBog
44 | 82 98 A - 25 KT 0.5-2 Kéwn e} AoBeotdhBog
45| 75 122 A - 0.5 KT 0.5-1 Kévn o} AoBeoTdMBog
46| 90 139 A - 1 KT 0.1-1 Kévn (o] AoBeoToMBog
= ™ p . . Emagri oyioTohiBou -
47 | 46 70 A 20-25 K 1-3 ZXIGTOMBIKG UAIKO 0] BeoTohiBou
. -~ B : . Etraer axioToAiBou -
48 | 46 62 A 20-25 KT 1-3 ZXIOTOMBIKG UAIKO (o} aafeoatohidoy
- ¥ P . . Emaeri oyiarohiBou -
4| 34 89 A 20-25 KT 1-3 ZXIGTONBIKG UNIKG e} aoPeotokiBoy
. B : . Emaen ayioToAiBou -
50| 55 36 A 20-25 KT 13 ZXIOTOMOIKS UAIKO (o} acBeoroAiBou
51| 34 58 A . 2025 KT 13 | ExioToNeIKG UNKS 0 EreRToGcNiGous
aofeaToAiBou
52| 48 48 A 2 2025 KIT 13 | Zx0ToMBIKG UAKo 0 Emagr oxotoABoy -
aagPeoToAiGou
. ~ ~ . . Etragri oxiaTohiBou -
53| 63 89 A 20-25 KT 1-3 ZXIGTOMBIKS UAIKG o] aofcarohiBoy
_ ¥ - . o Emagr oxioToAiSou -
54| 62 66 A 20-25 KT 1-3 ZXI0TOAMIBIKG UAIKG (o] aoferohidou
55| 85 28 A - 0.5 KT - - [¢] AoBeaTéhiBog
56| 72 92 A - 4 KT - - (o] AOBeaTOAIBOC
57| 52 148 A = 25 Er 23 |Kaorawi dpyiog e ) AoBeaTENBoC
58| 68 246 A : 35 EM 23 K°°T°"2|.‘Z’§<V'A°g He ) AoPeoTéMB0c
59| 44 135 A 40 35 Emr 1 ““‘"“‘";.""“"‘“"'? e ) AcfecToMBog
60| 30 246 A . 785 KT 25 K"“""grg:;"'“g e 0 AoPeaTéMBag
61| 76 157 A z 1,52 KT 122 K“““”gigfg'“c He ) AGBEOTONBOC
62| 25 254 A i 1.52 KIT 1-3 K""‘“"géfg'mg ke 0 AcBeaTéMBog
63| 55 180 A 30 1.52 KIT 052 K"m""grgg'“g He 0 AcBeaTéMBoc
64| 25 240 A 30 1,52 KT 0.52 K"m"grgf!"‘“ be ) AGBEOTONBOC
65| 70 150 A 30 152 KT 0.52 K°°T°"g‘2§’gv“°§ he 0 AcBeaToNBog
66| 20 250 A 30 1.52 KT 0.52 K““""grggg""\c’g He 0 AcBeqTéBoc
67| s0 188 A 30 1.52 KT 0.52 K"""“"’gigfg'“‘ ke o ABeaTONBOC
68| 80 160 A 30 1.52 KT 0.5-2 Km‘““'g‘g:’!'mg HE o AGBEaTAAIBOG
69 | 58 192 A 30 1.52 KT 0.52 K"“""’ﬂl‘_g&‘"'\“ He ) AcBeaTONBoC
70| a2 248 A 30 1.52 KIT 0.52 K"m"’;igfc""‘“ He 0 AcBeaToNBOg
7| 80 160 A 30 152 KT 052 K"""""’&ggg"“g He 0 AcBeaTéNBag

1) £ - ovpuon [ oygrérnra, A Sidkhaon, P : priyua.
2) Amméoraan peragl aguvexsiiv Tou idlou &idoug ka1 opddag.

3) MA | Mifkog aouvexeiiv, A4 : Avolyua aouveyeiiv, TT : Toaxdtnta rorxwudrwy, YN :

Yhikd mhdpwong,
Al : ATwod8pwon TolywpdTwy AOUVEXEIWY (BAéme Trivaka Triow).




MINAKAZ A.2

#
TIPOsAIOPIEMOZ ZKAHPOTHTAE AEIT MATQN NETPQMATOZ
ME TH XPHEZH THEZ ZOYPAZ SCHMIDT TYTOY L
(E 103-84)

AHMOE MAPKOMOYAOY MEZOTAIAZ
EPIroO: EPrO: <<TEQTEXNIKES EPEYNHTIKEZ EPFAZIEZ-MEAETEZ A TON KINAYNO
AMOKOAAHZHE KAl KATAMTQIEQN BPAXON ZTHN MEPIOXH KYBOYPI, MOPTO
PAGTH TOY AHMOY MAPKOMQYAQY >>
AMESA EPIA ENIZXYZHE EYZTAGEIAZ NMPANQN
FEQAQTIKH - TEQTEXNIKH MEAETH

MPOEAEYZH AEITMATOZ

FEQIrPA®IKH OEZH : KYBOYPI MOPTO PA®TH B
OEZH AOKIMHZ : 3TH BAZH TQN OTKOAIOQON "A" KAl "B"
BAGOZ AHWEQY : ETri TOTTOU BOKIPN €11 TOU Bpaxdoug Tpavous
ME@OAOS AHWEQS : . S

HMEPOMHNIA KAl SYNOHKEE AIATHPHZEQZ = B - -

TTEPITPAGH AETMATO2

METPOIPA®IKH MEPITPA®H : {AcpeoTohiBol EAa@Ea EWG PETPIO! ATTOTABPWLEVO!
|MErEGOX : - - B
IXHMA - ) - -
®YZIKH YTPAZIA AEITMATOX : =npé N
HMEPOMHNIA AOKIMHE : 19.11.15 - -
A/A AOKIMHE: 1 B - o -
ME@OAOS LYTKPATHZEQZ AEITMATOX: Etri vé1rou Sokipr e Tou Bpaxwdoug Tpavous
STOIXEIA EMIGANEIAZ EKTEAEZHZ AOKIMHYX Aidkhaan J(53/044)
MPOSANATOAIEMOZ TOY AZONA TOY ZOYPIOY : KdBerog otV EMIQAVEIT gKTéAEoNG BOKIUNG

AMOTEAESMATA METPHEZEON (o1 petpricelg TotrobeTouvTal katd @Bivouca celpd)

A N e

AA ENAEI=H S®YPAS SCHMIDT AA ENAEI=H $OYPAE SCHMIDT
1 35 11 24
2 35 12 24
3 32 13 24
4 32 14 22
5 31 & 15 22 o=
6 30 = 16 24 s
7 30 & 17 29 L:» 5
& = 2 E
8 27 5 18 28 2a
9 26 <3 19 28 § e
10 25 S 20 20 38
" wesozopor
303
| TYMIKH ATIOKAIEH .
| 347 '_
I ZXNTEAEZTH_Z AIOPOQIHZ C_ |
f 1 1
ANTINPOZQMEYTIKH SKAHPOTHTA AEIMMATOE . (MEZOZ OPOZ) xC 30.3

AvéoTng Z. ABpapiong, Ap. MoA. Mnxavikog / ESagopnxavikag & Mewhoyog « Makpuyidavvn 2A, N. Xahkndéva,
143 43, sTnA-Fax : 210 258.60.65, email: geopraxis@otenet




Filsher
Concentrations
Z of total per 1.0 % area

— 0.00

2,30

—_— 2.00
— 7.30
— 10.00
ST 12,30
15.00
17.30
20.00
22,30

No Bias Correction
Max. Conc. = 20.9575%

NN

o~

~NON

~

Equal Angle
Lower Hemisphere
9 Poles
9 Entries

Orientotlons

11 B1 41 / 040
21 B2 47 7/ o010
31 B3 69 / 138
41 B4 59 / 109
S B5 58 /s 292
6 1 B6 26 / 280
7 + PR 45 /s 237
B : Zrpwon

PR : mpavég

2X. A.1A. ZTepeoypagikr MpoPoAr emmrédwy acuvexeitv 0TOUG OXI10ToAIBoUg (sch-ph), atnv TEPIOXN £pYWV GUECWY ETTEURATEWY




¥x. A.1B. Z1epeoypag

Fisher
Concentrations
% of total per 10 %

area

0.00
230
2.00
7.30
10.00
12.30
13.00
17.30
20.00
22.50

No Blas Correctlon
Max. Conc. = 22.5546%

NONON N N N N N NN

Equal Angle

17 Poles
17 Entrles
Orlentatlons

1+ 01 46 / 068
21 J2 53 / 044
3:+J3 23 / 088
4 1 PR 80 / 057

J : aouvéxela
PR : mpavég

S

Ik MpoBoAr ETraerig oXIoTOAIBwY (sch-ph) - aoBeaToAiBwy (mr), aTNV TrEPIOXY] £PYWV GUETWY ETTEURATEWV

Lower Hemlsphere




2X. AT, Zrepeoypagikr MpoBoAr emmédwy QOUVEXEWLY OTOUG aoBeaTohiBoug (mr),

Fisher
Concentrations
Z of total per 10 % area

0.00 %
1.00 %
200 %
T ——— 3.00 %
- 4,00 %
2.00 %
= - 6.00 %
7.00 %
b e 8.00 %
9.00 %
No Bias Correction
Max. Conc., = 6,5658%

Equal Angle
Lower Hemisphere

37 Poles

37 Entries

Orientotions
11 4 84 / 023
21 02 89 / 139
3, 43 76 7/ 124
4.1 J4 43 s/ 227
S J5 27 7/ 250
61 J6 70 / 242
71J7 77 / 095
81 J8 S0 s 188
9.1 J9 S4 / 154
10 1 PR 80 / 057
J :aouvéxea
PR : mpavég

OTNV TTEPIOXT £PYWV GPECWV ETEIRATEWY




AHMOZX MAPKOMOYAOY MEZOT AIAL
FEQTEXNIKES EPEYNHTIKEE EPMAZIEL-MEAETEZ I'A TON KINAYNO AMOKOAAHZHEZ KAl
KATAMTOQEIEQN BPAXQN ETHN MEPIOXH KYBOYPI, MOPTO PA®TH TOY AHMOY MAPKONOYAQY
AMEZA EPTA ENIEXYIHI EYZTAQEIAZ MPANQN
FEQAOTNIKH - TEQTEXNIKH MEAETH

MRS N . L R 5 o
Suggested Methods for the Quantitative Description of Discontinuities

AVERAGE DISPERSION OF
STRENGTH FOR MOST ROCKS(MPn)
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SCHMIDT HARDNESS (r) L- hammer

Fig. 20. Currelation chart {or Schmidt (L1 hammer. refating rock density. compressive strength and rebound number,
after Miller (1]

7X. A.2. NOpOYpOoppa GUCXETLONG: TIUKVOTNTOG, HOVOEOVIKAG avTOXI G BPAXOU Kot apldpou
avartidnong odupag Schmidt, tomou (L).
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AHMOZ MAPKOMOYAQY MESOrAIAS
FEQTEXNIKEZ EPEYNHTIKES EPTASIES-MEAETES A TON KINAYNO ANOKOAAHZHE KAl KATAMTQIEQN BPAXQN
ZTHN NEPIOXH KYBOYPI, MOPTO PA®TH TOY AHMOY MAPKOMOYAQY
AMEZA EPFA ENIEXYSHZ EYSTAGEIAY MPANQN
EQAQOTIKH - TEQTEXNIKH MEAETH

ESTIMATE OF BARTON'S ROCK DISCONTINUITY STRENGTH PARAMETERS
IX A.5 EKTIMHZH IAPAMETPQN ANTOXHE BPAXQAQN AZYNEXEIQN KATA BARTON LTOYE AXBEZTOAIOOYE

1EPI‘O :
FEQTPHIH : X.0.: BAOOI :
INPUT DATA - AEAOMENA
Basic Friction Angle - Baowkr| Muwvia Tpir¢ : Py = 33.00 °
Joint Roughness Coefficient -
Zuvrehearrig Tpaxdmnrag AGuvexeisy : JRC = 4.00
Joint Wall Compressive strength Coefficient -
ZuvteAeatris ONITITIKAG AvToxric Acuvéxeag : JCS = 20.00
Minimum Normal strength -
EAdxiom Opén Tdan : Opin = 0.00 MPa
OUTPUT - ANMOTEAEEMATA
o, T dt x da, P ()
(MPa) (MPa) () (MPa)
0.045 0.043 0.894 41.80 0.003
0.090 0.082 0.857 40.60 0.005
0.180 0.157 0.821 39.40 0.010
0.360 0.302 0.787 38.20 0.019
0.720 0.578 0.753 36.99 0.036
1.440 1.108 0.721 35.79 0.069
2.880 2121 0.690 34.59 0.135
5.760 4.058 0.659 33.39 0.261
11.520 7.758 0.629 32.19 0.508
23.040 14.822 0.600 30.98 0.988
46.080 28.293 0.572 29.78 1.924
BARTON
40.00 1 T 1 1
i I ! =
EEERESsSER S
30,00 4 1 ] - =F — 1 -
B o B e e I 108 N D o o B 3 B 5 I I
25.00 RS — o
3 e . .
g 2000 JEEF
L e it - e
15.00 ] - ’
10,00 1 SRR
B o —H
5.00 1- I E S EEEEES e
0.00 HE [ S BN !t T ] ST G

0.00 5.00 10.00 1500 20.00 2500 30.00 3500 40.00 45.00 50.00

a, (MPa)

Avéomng 3. ABpapidng, Ap. I'Io)\.- Mnxavikég / Edapopunyavikés & FewAdyog « Makpuytdvvn 2A, N. XaAkndova, 143 43,
TnA-Fax : 210 258.60.65, email: geopraxis@otenet.gr




AHMOZ MAPKOMOYAOY MEZOTAIAZ
FEQTEXNIKES EPEYNHTIKES EPTAZIEZ-MEAETEZ A TON KINAYNO ANOKOAAHZIHE KAl KATANTQZEQN
BPAXQN STHN MEPIOXH KYBOYPI, MOPTO PA®TH TOY AHMOY MAPKONOYAQY
AMEZA EPFA ENIZXYZHZ EYSTAGEIAZ NMPANQN
FEQAOMKH - TEQTEXNIKH MEAETH

ESTIMATE OF BARTON'S ROCK DISCONTINUITY STRENGTH PARAMETERS
X A.6 EKTIMHEZH IAPAMETPON ANTOXHE BPAXQAQN ATYNEXEION KATA BARTON ZTOYZ EXIZTOAIOOYZ

EPIFO:
FEQTPHZH : X.0.: BAOOL :
INPUT DATA - AEAOMENA
Basic Friction Angle - Baoikr Mwvia TpiBAg : Dy = 20.00°
Joint Roughness Coefficient -
suvteheaTic TpaxitnTag AGUVEXEIWV ! JRC = 3.00
Joint Wall Compressive strength Coefficient -
TuvteheoThg ONITTTIKAG AvToxXfg ACUVEXEIDS | JCS = 7.50
Minimum Normal strength -
EAdyiotn Op8ry Tdan : Omin = 0.00 MPa
OUTPUT - ANOTEAEZIMATA
O T dt x do, @ C
(MPa) (MPa) ) (MPa)
0.045 0.023 0.474 25.35 0.001
0.090 0.043 0.455 24.45 0.003
0.180 0.083 0.436 23.54 0.005
0.360 0.160 0.417 22.64 0.010
0.720 0.306 0.399 21.74 0.019
1.440 0.586 0.381 20.84 0.038
2.880 1.120 0.363 19.93 0.075
5.760 2.136 0.345 19.03 0.149
11.520 4.066 0.327 18.13 0.295
23.040 7.726 0.310 17.23 0.583
46.080 14.648 0.293 16.32 1.154
BARTON
40.00 . ,
35.00 4 :; - =
25.00 = - nm T H ]
& . ! . : _
£ 2000 |- ' FF : : !
® s=aa ! ! ! !
15.00 4 o o i ] ! = -
10.00 1 S Emsmmmmm=mEmEES EEsEas
0.00 = : eSS L L
000 500 1000 1500 2000 2500 3000 3500 40.00 4500 50.00

o, (MPa)
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AtroteAéopata EpyaoTnpiakwy AOKIHWY







AOKIMH ZHMEIAKHE ®OPTIZHZ BPAXQAOYZ MYPHNA
POINT LOAD TEST OF A ROCK SPECIMEN

E 103-84/5, ASTM D 5731-95

P
Ly L |P
T
D
IXHMA |D jl: I D I
SHAPE
4L 4
L>07D D/L = 1.1(+-)0.05 D/IL=1.0 Ewg 1.4
Aokipry gt Selypa
TYNOL AapeTpikr Sokipr Agovikry Gokiug oKavévigTou oX.
TYPE Diametral test Axial test Irregular lump
test
A B C
l,=P/D?Y), Kpr=(D/50)"*, 5,50 = KpLt'ls s 0 = 24" 50
(ISRM, 1985 - Bieniawski, 1975)
MEPIrPA®H: AIBEXTOAIOOZ
DESCRIPTION: LIMESTONE
TYNOZ AOKIMHZ - TEST TYPE Cc
MHKOZ AOKIMIOY L - SPECIMEN LENGTH L (mm) 169.0
YYOI AOKIMIOY D - SPECIMEN DIAMETER D {mm) 60.0
D/L 0.36
STAO. AAKTYAIOY DOPTIOY - LOAD RING CONST. (kN/div) 0.980
ENAEIZH AAKTYAIOY - RING READING 20.0
®OPTIO P - LOAD P (kN) 19.60
Is (MPa) 5.44
KoLt = (D /50)%%° 1.09
IS.SO = KPLT*IS (MPa) 5.91
Ogest =247 ls50 (MPa) 141.84
IKAPIOHMA OPAYIHZ
FAILURE SKETCH
4 | Naparipnon;
('f /}' To Beiypa £0TIaoE € Tpia PEPN
™,
F'r S— .1\

(TIA THN P EQTEXNIKH|
!

L

STENOZ BPEAEKOZ

TO EPFASTHPIO TEAEI YTO THN EMONTEIA TOY Y.¥YNO.ME.Al. / KE.AE.

MOAITIKOF MHXANIKOZ AEITMA-SAMPLE: BAOOZ-DEPTH:
: = Kw3d. epyoor. : 985
PL1 -
FTEQTEXNIKH EPIO - PROJECT: EPFOAQOTHX - CLIENT: SEA.
EPFAZTHPIO BPAXOMHXANIKHZ PAGE:
Ay. Avapypuwv 25, Néa Xahkndova | BPAXOMTQEEIE 2TO NOPTO PAGTH A ABPAMIAHE
143 43 AGHNA AHMOY MAPKOMOYAOY MESOTAIAL
Trh.: 210 2515 452, Fax: 210 2520 211
ROCK_LAB /POINT_LOAD_kN/3n ENTYIO NAPOYZIAIHZ




AOKIMH tHMEIAKHE ®OPTIZHE BPAXQAOYE MYPHNA

POINT LOAD TEST OF A ROCK SPECIMEN
E 103-84/5, ASTM D 5731.95

P
L P L [P
bl
/
D
ZXHMA D ]: j[ D I
SHAPE T
+L +
L>0.7D DIL = 1.1(+-)0.05 D/L=1.0 éwg 1.4
Aokipn ot Sefypa
TYMNOX AlapeTpiKr SoKiur AZovikr| Sokiur aKavavioTou ay.
TYPE Diametral test Axial test Irregular lump
test
A B C
Iy = P/(Dz) » Kpr=(D/ 50)0‘453 5,50 = KpL1*ls g = 24*‘5.50
(ISRM, 1985 - Bieniawski, 1975)
MEPIPA®H: AZBEITOAIOOX
DESCRIPTION: LIMESTONE
TYMNOZ AOKIMHZ - TEST TYPE C
MHKOZ AOKIMIOY L - SPECIMEN LENGTH L (mm) 115.0
YWOZ AOKIMIOY D - SPECIMEN DIAMETER D (mm) 59.0
D/L 0.51
2TAO. AAKTYAIOY $OPTIOY - LOAD RING CONST. (kN/div) 0.980
ENAEI=H AAKTYAIQY - RING READING 4.0
®OPTIO P - LOAD P (kN) 3.92
ls (MPa) 113
KpLt = (D / 50)°4 1.08
ls.50 = KpLt*ls (MPa) 1.21
Oc,est = 24 * I 59 (MPa) 29.12
ZKAPIPHMA GPAYZHE
FAILURE SKETCH
¥ AT r - - .,
f |
IF I ?
\ '|. .':
FIA THN FEQTEXNIKH
] TQ EPTAZTHPIO TEAEI YO THN ENOMTEIA TOY Y.YNO.ME.Al. / K.EAE.
ETEAIQZ OE %
AEITMA-SAMPLE: BAGOI-DEPTH:
DOMYIKOE M UlKOZ Kwb. epyacT. : 986
PL2 -
FTEQTEXNIKH EPIO - PROJECT: EPTOAQTHZ - CLIENT: 2EA.;
EPTALTHPIO BPAXOMHXANIKHE PAGE:
Ay. Avapyupuwy 25, Néa Xohkndova BPAXONTQZEIZ ZTO NOPTO PA®TH A. ABPAMIAHE
143 43 AQHNA AHMOY MAPKOMOYAOY MEZOTAIAL ’
TnA.: 210 2515 452, Fax: 210 2520 211
ROCK_LAB /POINT_LOAD_kN /31

ENTYTIO NNTAPOYEIASHE




AOKIMH THMEIAKHEZ ®OPTIZHZ BPAXQAOYZ MYPHNA
POINT LOAD TEST OF A ROCK SPECIMEN
E 103-84/5, ASTM D 5731-95

P
L |P L |P
—
/
D
ZXHMA D I D 1
SHAPE T
4L+
L>070D D/L =1.1(+-)0.05 D/L=1.0 éw¢ 1.4
Aokl o€ delypa
TYNOZ AlapeTpikr} Sokiuf AZovikr| oK OKOVOVIOTOU OX.
TYPE Diametral test Axial tesl Irregular lump
tesi
A B C
lg=P/D?), KpLr=(D/50)", ls,50 = Kpr7'ls » 0. = 24%; 59
(ISRM, 1985 - Bieniawski, 1975)
NEPIrPA®H: AXBEXTOAIGOZ
DESCRIPTION: LIMESTONE
TYNOZ AOKIMHE - TEST TYPE C
MHKOZ AOKIMIOY L - SPECIMEN LENGTH L (mm) 129.0
YOI AOKIMIOY D - SPECIMEN DIAMETER D {mm) 83.0
D/L 0.64
YTAO. AAKTYAIQY ®OPTIOY - LOAD RING CONST. (kN/div) 0.980
ENAEIZH AAKTYAIOY - RING READING 115
®OPTIO P - LOAD P (kN) 11.27
Is (MPa) 1.64
Ket = (D / 50)°%° 1.26
ls,50 = KpL7"ls (MPa) 2.06
Og,est = 24 " 5,50 (MPa) 49.32
IKAPIOHMA OPAYEHZ
FAILURE SKETCH
o e,
.'r/ \‘
‘,"
/ ;
-I 4\
FIA THN FEQTEXNIKH
[ TO EPIASTHPIO TEAEI YIO THN ENOMNTEIA TOY Y.YNIO.ME.AL / KEAE.
AEIFrMA-SAMPLE: BAGOZ-DEPTH:
Kwd. epyoar. : 987
PL3 -
FTEQTEXNIKH EPIO - PROJECT: |[EPFOAQTHX - CLIENT: ZEA:
EPFAZTHPIO BPAXOMHXANIKHZ PAGE:
Ay. AvapyOpwyv 25, Néa XaAkndova BPAXONTQZEIZ £TO NOPTO PA®TH A ABPAMIAHT
143 43 AGHNA AHMOY MAPKOMOYAQY MEZOMAIAY '
TnA.: 210 2515 452, Fax: 210 2520 211
ENTYNO NMAPOYZIAZHE

ROCK_LAB / POINT_LOAD_kN/3n



AOKIMH ZHMEIAKHZ ®OPTIZHZ BPAXQAOYZ MYPHNA
POINT LOAD TEST OF A ROCK SPECIMEN

E 103-84/5, ASTM D 5731-95

P
Lp L [P
S
s
D
IXHMA D I I D I
SHAPE T
+L o+
L>07D D/L =1.1(+-)0.05 D/L=1.0 éwg 1.4

Aokt og Belypa

TYNOL AlgpeTpikry Sokipr Agovikr| SoKiun AKAVOVITTOU OX.
TYPE Diametral test Axial test Irregular lump
test
A B C
ls=PID?), Kpir=(D/50)4, ls,50 = Kpp1'ls g, = 24%5 59
(ISRM, 1985 - Bieniawski, 1975)
MEPIFPA®H: AZBEITOAIOOL
DESCRIPTION: LIMESTONE
TYNOZ ACKIMHZ - TEST TYPE C
MHKOZ AOKIMIOY L - SPECIMEN LENGTH L (mm) 178.0
YWYOZ AOKIMIQY D - SPECIMEN DIAMETER D (mm) 84.0
D/L 047
ITAO. AAKTYAIOY ®OPTIOY - LOAD RING CONST. (kN/div) 0.980
ENAEI=H AAKTYAIOY - RING READING 7.0
®OPTIO P - LOAD P (kN) 6.86
Is (MPa) 0.97
KpLr = (D / 60)*4 1.26
ls,50 = Kpir*ls (MPa) 1.23
Ouest = 24 * g 50 (MPa) 29.47

ZKAPI®HMA OPAYEHE
FAILURE SKETCH
L S

Ay. Avapylpuwy 25, Néa Xahkndéva
143 43 AOHNA
Tnh.: 210 2515 452, Fax: 210 2520 211

BPAXOMTQZEIL £TO NOPTO PAGTH
AHMOY MAPKONOYAOY MEZOTAIAT

) -
FA THN FEQTEXNIKH T
TO EPFAXTHPIO TEAEI YTNO THN ENONTEIA TOY Y.YTO.ME Al / K.E.A.E.
IOZAREAEKOZ
HEJ\EF/[\K XANIKOZ AEIrMA-SAMPLE: BAQOZ-DEPTH:
g Kwd. epyaor. : 988
PL4 -
FEQTEXNIKH EPTO - PROJECT: EPFOAOTHZ - CLIENT: ZEA.
EPFAZTHPIO BPAXOMHXANIKHZ PAGE:

A. ABPAMIAHE

ROCK_LAB /POINT_LOAD_KN / 3n

ENTYIO NAPOYZIASHE




AOKIMH EHMEIAKHZ ®OPTIZHZ BPAXQAOYZX MYPHNA
POINT LOAD TEST OF A ROCK SPECIMEN
E 103-84/5, ASTM D 5731-95

P
Lp L |P
i
i 0 I
ZXHMA D D
SHAPE T
L4
L>0.7D D/L = 1.1(+-)0.05 D/L=1.0 éwg 1.4
Aokiury oe Beiypa
TYNOZ AlgpeTpixg Sokigr Agovikr) Sokiur aKavévIOTOU O,
TYPE Diametral test Axial test Irregular lump
test
A B C
s=P/D%, Kpiy=(D/50)%, Is,50 = KpL'ls 0. = 24" 50

(ISRM, 1985 - Bieniawski, 1975)

NEPIFPA®H: AXBEITOAIOOL
DESCRIPTION: LIMESTONE
TYNOZ AOKIMHZ - TEST TYPE c

MHKOZ AOKIMIOY L - SPECIMEN LENGTH L (mm) 148.2
YWYOZ AOKIMIOY D - SPECIMEN DIAMETER D (mm) 83.5
D/L 0.56

ZTAO. AAKTYAIOY ©OPTIOY - LOAD RING CONST. (kN/div) 0.980
ENAEI=H AAKTYAIOY - RING READING 14.5

POPTIO P - LOAD P (kN) 14.21

Is (MPa) 2.04

KpLr = (D /50 1.26

15,50 = Kp1™ls (MPa) 2.57

Ocest = 24 * g 50 (MPa) 61.61

LKAPIOHMA OPAYZIHZ

FAILURE SKETCH
o
‘_/ Napatipnon:
& To Belyda £0TTaoE OE TTOAAG pépn

TO EPFAZTHPIO TEAEI YIO THN EMNONTEIA TOY Y.YIO.ME.AlL / KEAE,

AEIrMA-SAMPLE: BAQOZX-DEPTH:

Kwbd. epyaoT. : 989
PLS o -

FEEQTEXNIKH EPFO - PROJECT: |EPFOAQTHZ - CLIENT: TEA.
EPIAZTHPIO BPAXOMHXANIKHZ PAGE:
Ay. Avapyupuwv 25, Nea XaAknBdva BPAXONTQZEIZ £TO NOPTO PAGTH

143 43 AGHNA AHMOY MAPKOMOYAOY MESOTAIAZ e
TnA.: 210 2515 452, Fax: 210 2520 211

ROCK_LAB/POINT_LOAD_kN / 3n

ENTYIO NNAPQYZIAZHZ




AOKIMH ZHMEIAKHZ ®OPTIZHZ BPAXQAOYX NMYPHNA

POINT LOAD TEST OF A ROCK SPECIMEN
E 103-84/5, ASTM D 5731-95

L |p P L |P
|
IXHMA |[D ]; D ]:
SHAPE T
+L
L>0.7D D/L =1.1(+-)0.05 D/L=1.0 éwg 1.4
Aokipr oe Sefypa
TYNOZ AapeTpikr Sokiut AgovIKT| dokIpr akavévioTou oy.
TYPE Diametral test Axial test Irregular lump
test
A B C
Is=PAD?Y), Kpir=(D/50)",  Iss0=Kpor'ls, 0. = 24%l5 50
{ISRM, 1985 - Bieniawski, 1975)
NEPIFPA®H: ZIXIZTOAIGOL
DESCRIPTION: SCHIST
TYNOZ AOKIMHE - TEST TYPE C
MHKOZ ACKIMIOY L - SPECIMEN LENGTH L (mm) 138.0
YWYOZX AOKIMIOY D - SPECIMEN DIAMETER D (mm) 59.0
D/L 0.43
ZTAO. AAKTYAIOY ®OPTIOY - LOAD RING CONST. (kN/div) 0.980
ENAEI=H AAKTYAIOY - RING READING 7.5
$POPTIO P - LOAD P (kN) 7.35
I (MPa) 2.11
Kpot = (D 7 50)°%° 1.08
Is,50 = KpL1*ls (MPa) 2.27
Ocest = 24 * I 50 (MPa) 54.59
ZKAPI®PHMA OGPAYZIHE
FAILUREJSKETCH
Napatripnon:
Yapumkeg @AEReg
/\——’-—__-\/‘

S— oo )
FIA THN ["EQTEXNIKH
( . TO EPFALTHPIO TEAEI YNO THN ENOMNTEIA TOY Y.YNO.ME.AL. / KE.A.E.
STEAI z;xﬁAEKoz
MONITIKOE MHXANIKOXE AEIFMA-SAMPLE: BAOOZ-DEPTH:
- Kwbd. epyaar. : 994
PL6 .
TEQTEXNIKH [EPrO - PROJECT:

143 43 AOHNA

EPTAZTHPIO BPAXOMHXANIKHE
Ay. Avapylpwyv 25, Néa XaAkndova

TnA.: 210 2515 452, Fax: 210 2520 211

BPAXONTQOZEIX XTO NOPTO PAGTH
AHMQY MAPKOIMOYAOY MEZOTAIAL

EPFOAQTHZ - CLIENT:

A. ABPAMIAHZ

YEA.
PAGE:

ROCK_LAB /POINT_LOAD_KN /3

ENTYIO NAPOYEIAZHS




AOKIMH THMEIAKHZ ®OPTIZHZ BPAXQAOYZ MYPHNA
POINT LOAD TEST OF A ROCK SPECIMEN
E 103-84/5, ASTM D 5731-95

P
L |p L |P
st
D
ZXHMA D ]: D I
SHAPE T
L+
L>07D D/L = 1.1(+-)0.05 D/L=1.0 éw¢ 1.4
Aokiury oe deiypa
TYNOX AlapeTpikr| SoKipr AoviKr SoxIpt aKQVEVIoTOoU OX.
TYPE Diametral test Axial test Irregular lump
test
A B C
I, =PID?), Kpr=(D150)"%, Is,50 = KpL1'ls » .= 24", 59
(ISRM, 1985 - Bieniawski, 1975)
NEPIFPA®H: IXIZTOAIGOZ
DESCRIPTION: SCHIST
TYNOZ AOKIMHZ - TEST TYPE C
MHKOZ ACKIMIOY L - SPECIMEN LENGTH L (mm) 156.0
YYOZ AOKIMIOY D - SPECIMEN DIAMETER D (mm) 81.2
D/L 0.562
ZTAOG. AAKTYAIOY ®OPTIOY - LOAD RING CONST. (kN/div) 0.980
ENAEI=H AAKTYAIOY - RING READING 9.5
POPTIO P - LOAD P (kN) 9.31
Is (MPa) 1.41
KpLt = (D / 50)4° 1.24
|s‘50 = KF‘LT*IS (MPB) 1.76
O est = 24 * | 50 (MPa2) 4215

ZKAPIOHMA ©PAYZHZ
FAILURE SKETCH

T

Y
A THN [EQJEXNIKH
) TO EPFAZTHPIO TEAEI YNO THN EMONTEIATOY Y.¥YMO.ME.AlL / KEAE.

STENOS BEAEKOS

MOAITIKO! XANIKOZ AEIFMA-SAMPLE: BAG®OI-DEPTH:
- Kw3. epyaoT. : 995
PL7 -

TEQTEXNIKH EPTO - PROJECT: EPTOAQTHX - CLIENT: SEA.
EPFAZTHPIO BPAXOMHXANIKHZ PAGE:
Ay. AvapyUpwy 25, Néa XaAkndova BPAXONTQZE!Z LTO MNOPTO PADTH A ABPAMIAHE

143 43 AOHNA AHMOY MAPKONOYAOY MEZOTAIAZ '
TnA.: 210 2515 452, Fax: 210 2520 211

ROCK_LAB/POINT_LOAD_kN/ 3n ENTYTIIO NAPOYEIAZHE




AOKIMH ZHMEIAKHZ ®OPTIZHZ BPAXQAOYZ MYPHNA
POINT LOAD TEST OF A ROCK SPECIMEN

E 103-84/5, ASTM D 5731-95

P
L p L |P
-
/
D
IXHMA D I D I
SHAPE T
_|_ L
L>07D D/L = 1.1(+-)0.05 D/L=1.0 éw¢ 1.4
Aokipn og Selypa
TYNQZ AlageTpIK doKIpA Agovikr] Sokipr akavovioTou gy,
TYPE Diametral test Axial test Irregular lump
test
A B C
I, =P/D%, KpLr=(D/50)"%, Is,50 = KpL1ls 0. = 24" 5
(ISRM, 1985 - Bieniawski, 1975)
MNEPIFPA®H: EXIZTOAIOQE ME ITPOIH WAMMITH
DESCRIPTION: SCHIST WITH LAYER SANDSTONE
TYNOZ AOKIMHZ - TEST TYPE C
MHKOZ AOKIMIOY L - SPECIMEN LENGTH L (mm) 168.5
YWOZ AOKIMIOY D - SPECIMEN DIAMETER D (mm) 77.0
D/L 0.46
ITAQ. AAKTYAIOY ®OPTIQY - LOAD RING CONST. (kN/div) 0.980
ENAEIZH AAKTYAIOY - RING READING 11.0
®OPTIO P - LOAD P (kN) 10.78
Is (MPa) 1.82
KpLr = (D 1 50)*% 1.21
[3,50 = KFLT*IS (MPa) 2.21
Oc,est = 24 * ls,50 (MPa) 52.99

Z )

FIA THN FEQFEXNIKH

AEKOE
STEAIOS. ECE.

| MTOAITIKO

IKAPIOHMA BPAYZHE
FAILURE SKETCH

TO EPTAXTHPIO TEAEI YNO THN EMONTEIA TOY Y.YMO.ME.Al. / K.E.A.E.

AEIrMA-SAMPLE:
PL8

Kwb. epyaoT. : 996

BAQOZ-DEPTH:

FTEQTEXNIKH
EPTAZTHPIO BPAXOMHXANIKHZ
Ay. Avapyupwy 25, NEa Xahkndéva

143 43 AOHNA
TnA.: 210 2515 452, Fax; 210 2520 211

EPro - PROJECT:

BPAXONTQZEIZ £TO NOPTO PA®TH
AHMOY MAPKOTMOYAQOY MEZOTAIAL

EPTOAOTHZ - CLIENT:

A. ABPAMIAHZ

IEA.:
PAGE:

ROCK_LAB/POINT_LOAD_KN/ 3n

ENTYTIO ITAPOYEIAZHZ




AOKIMH EHMEIAKHZ OOPTIZHZ BPAXQAOYZ MYPHNA

POINT LOAD TEST OF A ROCK SPECIMEN
E 103-84/5, ASTM D 5§731-95

L P
P L |P
“4—t
\
D
IXHMA D ]: j‘: D I
SHAPE 7+
+L 4
L>0.7D DIL = 1.1(+-)0.05 D/L=1.0 éwg 1.4
Aokipr| oe Selypa
TYNOL Alapetpikry Sokiun AZovikr Sokiui akavévioTou oy,
TYPE Diametral test Axial test Irregular lump
test
A B C
I=PHD?), Kpur=(D150)"*, Is,50 = KpLt™ls » 0. =28 50
(ISRM, 1985 - Bieniawski, 1975)
MEPIFPA®H: ZXIZTOAIGOZ
DESCRIPTION: SCHIST
TYNOX AOKIMHZ - TEST TYPE o4
MHKOZX AOKIMIOY L - SPECIMEN LENGTH L (mm) 153.0
YWOZ AOKIMIOY D - SPECIMEN DIAMETER D (mm) 64.0
D/L 0.42
STAG. AAKTYAIOY ®OPTIOY - LOAD RING CONST. (kN/div) 0.980
ENAEIZH AAKTYAIQY - RING READING 05
®OPTIO P - LOAD P (kN) 0.49
15 (MPa) 0.12
Ker = (D /504 112
ls,50 = KpL1*ls (MPa) 0.13
O est = 24 * s g0 (MPa) 3.21

ZKAPIOHMA OPAYEHL
FAILURE SKETCH
v

t

STEAIOZ ksfoz

Pt | -
A THN FEQTEXNIKH

TO EPFAZTHPIO TEAEI YO THN EMONTEIA TOY Y.YMO.ME.Al / KEAE.

Ay. Avapylpwy 25, Néa XaAknddva
143 43 AGHNA
TnA.: 210 2515 452, Fax: 210 2520 211

BPAXOMTQZEIL £TO NOPTO PAGTH
AHMOY MAPKOMOYAOY MEZOTAIAL

A. ABPAMIAHZ

AEIrMA-SAMPLE: BAGOZ-DEPTH:
MONTIKOX ANIKOZ Kwd. epyaoT. : 997
v PL9 “
FEQTEXNIKH EPIO - PROJECT: EPIFOAOTHZ - CLIENT: ZEA.
EPTrAZTHPIO BPAXOMHXANIKHEZ PAGE:

ROCK_LAB/POINT_LOAD_kN /3n

ENTYNO MAPOYZIAZHZ




AOKIMH IHMEIAKHE ®OPTIZHE BPAXQAQYE MYPHNA
POINT LOAD TEST OF A ROCK SPECIMEN

E 103-84/5, ASTM D 5731-95

P
L e L |P
A
D
IXHMA D L ’ | l DI
SHAPE
L+
L>0.7D DIL = 1.1(+-)0.05 D/L=1.0 éw¢ 1.4
Aok oe Selypa
TYNOZL AlapeTpIKr Sokiuk AZovikr| Sokipr akavovioTou oy.
TYPE Diametral test Axial test Irregular lump
test
A B C
ls=PHD?, Kpr=(D/50)"%, ls,50 = KpL1"l; 0. = 24%; 5p
(ISRM, 1985 - Bieniawski, 1975)
MNEPIFPA®H: EXIITOAIOOS
DESCRIPTION: SCHIST
TYNOZX AOKIMHZ - TEST TYPE C
MHKOZ AOKIMIOY L - SPECIMEN LENGTH L (mm) 125.0
YWOZ AOKIMIOY D - SPECIMEN DIAMETER D (mm) 85.5
D/L 0.68
ZTAO. AAKTYAIOY ®OPTIOY - LOAD RING CONST, (kN/div) 0.980
ENAEIZH AAKTYAIOY - RING READING < 0.1
®OPTIO P - LOAD P (kN) <0.1
ls (MPa) <0.01
KeLr = (D / 50)*4° 1,27
ls,50 = Kpi1*ls (MPa) <0.02
Oc,est = 24 * Ig 50 (MPa) <0.4
IKAPIOHMA OPAYEHE
FAILURE SKETCH
4
Naparipnon:
EMIPAveia Bpadang KGBeTa
oTa onueia opTang

{

TO EPTAXTHPIO TEAEI YMO THN ENONTEIA TOY Y.YMO.ME.AL / K.EEAE,

AEIFrMA-SAMPLE:

PL10

Kw?. epyaoT. : 998

BA©OZ-DEPTH:

FEQTEXNIKH
EPTAZTHPIO BPAXOMHXANIKHE
Ay. Avapyupuwy 25, NEo Xaiknddva

143 43 AOHNA
TnA.: 210 2515 452, Fax: 210 2520 211

EPTO - PROJECT:

BPAXONTQZEIZ ZTO NOPTO PADGTH
AHMOY MAPKOMNOYAQY MESOTAIAZ

EPFOAOTHZ - CLIENT:

A. ABPAM

SEA.
PAGE:

IAHZ

ROCK_LAB / POINT_LOAD_kN / 35

ENTYINO TAPOYZIAIHE




Bpayomrwaeig aro [opro - Pagrn A. Mapkotrouiou Meaoyaiag

®QT.: AEITMA PL1
AOKIMIO POINT-LOAD MPIN TH AOKIMH

®QT.: AEIFMA PL1
AOKIMIO POINT-LOAD META TH AOKIMH

I. POYZIZOZL & IYNEPIATEL FEQTEXNIKH O.E.
Ay. AvapyUpwv 25 - 143 43 Néa XaAkndova - Abryva
TnA.: 210 2515452 - Fax: 210 2520211 - e-mail: geotech@tee.gr



Bpaxomrrwozeis oto Mopto - Pagrn A. MapkotmouAou Meooyaiag

®QT.: AEITMA PL2
AOKIMIO POINT-LOAD MPIN TH AOKIMH

®QT.: AEITMA PL2
AOKIMIO POINT-LOAD META TH AOKIMH

I. POYIZOI & LYNEPFATEZ FEQTEXNIKH O.E.
Ay. Avapylpwv 25 - 143 43 Nea XaAknd6va - ABriva
TnA.: 210 2515452 - Fax: 210 2520211 - e-mail: geotech@tee.gr



Bpayomraaoeic ato Mépro - Pagrn A. MapkorrouAou Meooyaiag

®QT.: AEIMA PL3
AOKIMIO POINT-LOAD MNPIN TH AOKIMH

®QT.: AEIFMA PL3
AOKIMIO POINT-LOAD META TH AOKIMH

I. POYZZOZX & IYNEPTATEZ MEQTEXNIKH O.E.
Ay. AvapyOpwv 25 - 143 43 Néa XoAknBoéva - ABAva
ThA.: 210 2515452 - Fax: 210 2520211 - e-mail: geotech@tee.gr



Bpaxomrwaeis aro Mépro - Paern A. MapkorrouAou Meooyaiac

®QOT.: AEITMA PL4
AOKIMIO POINT-LOAD MPIN TH AOKIMH

®QT.: AEIT'MA PL4
AOKIMIO POINT-LOAD META TH AOKIMH

F. POYZIOZ & LYNEPFATEZ MEQTEXNIKH O.E.
Ay. AvapyOpwyv 25 - 143 43 Néa XaAknSova - ABRva
TnA.: 210 2515452 - Fax: 210 2520211 - e-mail: geotech@tee.gr



Bpayorrriwaeic oto Mépro - Paern A. MapkorroUAou Meooyaiag

®QT.: AEIFMA PL5
AOKIMIO POINT-LOAD MPIN TH AOKIMH

®QT.: AEITMA PLS
AOKIMIO POINT-LOAD META TH AOKIMH

. POYZZIOZ & LYNEPFATEL FTEQTEXNIKH O.E.
Ay. AvapyGpwv 25 - 143 43 Néa XaAknSova - ABriva
TnA.: 210 2515452 - Fax: 210 2520211 - e-mail: geotech@tee.gr



Bpayorrrwoeig ato M16pro - Paon A. MapkorouAou Meooyaiag

®QT.: AEITMA PL6
AOKIMIO POINT-LOAD MPIN TH AOKIMH

®QT.: AEITMA PL6
AOKIMIO POINT-LOAD META TH AOKIMH

. POYZZIOZX & ZYNEPFATEL MEQTEXNIKH O.E.
Ay. Avapylpwy 25 - 143 43 Néa Xahknd6va - ABfva
TnA.: 210 2515452 - Fax: 210 2520211 - e-mail: geotech@tee.gr



Bpayormrrwaoeig aro lNoépro - Pagrn A. MapkommouAou Meooyaiag

®QT.: AEITMA PL7
AOKIMIO POINT-LOAD FIPIN TH AOKIMH

®QT.: AEITMA PL7
AOKIMIO POINT-LOAD META TH AOKIMH

. POYZIIOZ & LYNEPFATEZ M'EQTEXNIKH O.E.
Ay. AvapyUpwv 25 - 143 43 Nia XaAknd6va - ABriva
TnA.: 210 2515452 - Fax: 210 2520211 - e-mail: geotech@tee.gr



Bpaxorrwoels aro [lopro - Pagrn A. MapkorrouAou Meooyaiag

dQT.: AEI'MA PL8
AOKIMIO POINT-LOAD IMPIN TH AOKIMH

®OT.: AEI'MA PL8
AOKIMIO POINT-LOAD META TH AOKIMH

r POYZYOY & XYNEPIATEL FEQTEXNIKH O.E.
Ay. Avapyipwyv 25 - 143 43 Néu XaAkndova - ABijva
TnA.: 210 2515452 - Fax: 210 2520211 - e-mail: geotech@tee.gr



Bpayomrrwaeig aro [épro - Pagrn A. MapkorrouAou Meooyaiag

®QT.: AEITMA PL9
AOKIMIO POINT-LOAD MPIN TH AOKIMH

®QT.: AEITMA PL9
AOKIMIO POINT-LOAD META TH AOKIMH

. POYILOZ & ZYNEPIATEZ MEQTEXNIKH O.E.
Ay. AvapyUpwv 25 - 143 43 Néa XaAkndova - ABrjva
TnA.: 210 2515452 - Fax: 210 2520211 - e-mail: geotech@tee.gr



Bpaxomrwaeig aro 16pro - Paprn A. MapkommouAou Meooyaiag

®OT.: AEITMA PL10
AOKIMIO POINT-LOAD MPIN TH AOKIMH

®QT.: AEITMA PL10
AOKIMIO POINT-LOAD META TH AOKIMH

I. POYZZIOZ & XYNEPTATEZ FEQTEXNIKH O.E.
Ay. AvapyUpwyv 25 - 143 43 Néa XaAkndova - ABRva
TnA.: 210 2515452 - Fax: 210 2520211 - e-mail: geotech@tee.gr



NAPAPTHMA I

YTrohoyioloi







NAPAPTHMA IM.a

Oyk6AIBog “A”. YTTohoylopoi TTpooopoiwong BpaxoTTWOoEWV




RocFall Page 1 of 4
AvéoTtng Z. ARpapidng

EPIO: <<TEQTEXNIKEZ EPEYNHTIKES EPIAZIES-MEAETES INA TON KINAYNO AMOKOAAHSHS KA
KATANTOZEQN BPAXQN ZTHN NEPIOXH KYBOYPI, IOPTO PA®TH TOY AHMOY MAPKOMOYAQY >>
AMEZA EPIrA ENIZXYZHZ EYITAGEIAT MPANQN

FEQAOTIKH - FTEQTEXNIKH MEAETH

AIATOMH EAEFXOY A-A’

Ovopa apxeiou:Ppdxtng avaoxeons ue Bpaxorayida Kai OTPWON XAAAPWY UKWV EKOKOPHC. doc




RocFall Page 2 of 4
AvéoTng Z. ABpapiong

EPIrO: <<FTEQTEXNIKEZ EPEYNHTIKEZ EPTASIEZ-MEAETEZ IMA TON KINAYNO ATTOKOAAHZIHEZ KAl
KATAMTQEEQN BPAXQN ETHN MEPIOXH KYBOYPI, NOPTO PAGTH TOY AHMOY MAPKOMOYAQY >>
AMESA EPIA ENIZXYSHE EYETAGEIAZ NMPANON

FEQAOTIKH - FTEQTEXNIKH MEAETH

AIATOMH EAEMXOY A-A'

Ovopa apyeiou:PpdxTNG OVAOXEONG HE Bpaxotayida kal oTpWan YOAapWV UAIKWV ekokaerc. doc

RocFall Analysis Information

Document Name

dpdxTG ovAaXeong He Bpayotrayida Kol oTpwon XOAGPV UNIKGOV EKOKOPAG
Project Settings

Units: Metric

Friction angle: Use friction fngle specified in material editor
Minimum Velocity=0.1

Angular Velocity of the rocks CONSIDERED

Standard Deviations NOT USED when generating slope vertices
Random-number generation: Pseudo-random

Slope

Segment 1, Material: SCHIST
Start Point: X mean=0 std dev=0 Y mean=67.75 std dev=0
End Point: X mean=0.0617444 std dev=0 Y mean=67.7988 std dev=0

Segment 151, Material: LIMESTOME
Start Point: X mean=61.1426 std dev=0 Y mean=92.47 std dev=0
End Point: X mean=63.2172 std dev=0 Y mean=94.28 std dev=0

Materials

Material name: LIMESTOME

Coefficient of Normal Restitution (RN): mean=0.47 std dev=0.05
Coefficient of Tangential Restitution (RT): mean=0.91 std dev=0.07
Friction Angle: mean=10 std dev=>5

Roughness: std dev=0

Material name: SCHIST

Coefficient of Normal Restitution (RN): mean=0.435 std dev=0.07
Coefficient of Tangential Restitution (RT): mean=0.825 std dev=0.1
Friction Angle: mean=10 std dev=5

Roughness: std dev=0

Material name: LOOSE SOIL

Coefficient of Normal Restitution (RN): mean=0.35 std dev=0.08
Coefficient of Tangential Restitution (RT): mean=0.75 std dev=0.17
Friction Angle: mean=10 std dev=>5

Roughness: std dev=0




RocFall Page 3 of 4
AvéaTng Z. ABpapidng

EPIO: <<FEQTEXNIKEZ EPEYNHTIKES EPIASIES-MEAETES A TON KINAYNO AMOKOAAHZIHS KAl
KATANTQZEQN BPAXQN £THN MEPIOXH KYBOYPI, MOPTO PA®TH TOY AHMOY MAPKOMOYAQOY >>
AMEZA EPTA ENIZEXYZHE EYSTAGEIAS MNMPANON

FEQAOTIKH - TEQTEXNIKH MEAETH

AIATOMH EAEMXOY A-A'

Ovopa apxeiou:®pdxrne avdoxeang Ke Bpaxorrayida Kai OTPWOT XOAAPWY UAIKWV EKOKaQig. doc

Seeders

Point Seeder

Horizontal Velocity: mean=-1.5, std dev=0.2
Vertical Velocity: mean=0, std dev=0
Mass: mean=105000, std dev=0

Angular Velocity: mean=0, std dev=0
Location: 52.67, 88.69

Point Seeder

Horizontal Velocity: mean=-1.5, std dev=0.2
Vertical Velocity: mean=0, std dev=0
Mass: mean=105000, std dev=0

Angular Velocity: mean=0, std dev=0
Location: 51.69, 88.23

Point Seeder

Horizontal Velocity: mean=-1.5, std dev=0.2
Vertical Velocity: mean=0, std dev=0
Mass: mean=105000, std dev=0

Angular Velocity: mean=0, std dev=0
Location: 51.2, 87.67

Point Seeder

Horizontal Velocity: mean=-1.5, std dev=0.2
Vertical Velocity: mean=0, std dev=0
Mass: mean=105000, std dev=0

Angular Velocity: mean=0, std dev=0
Location: 50.65, 86.63

Point Seeder

Horizontal Velocity: mean=-1.5, std dev=0.2
Vertical Velocity: mean=0, std dev=0
Mass: mean=105000, std dev=0

Angular Velocity: mean=0, std dev=0
Location: 49.97, 85.44

Point Seeder

Horizontal Velocity: mean=-1 1.9957, std dev=0
Vertical Velocity: mean=0, std dev=0

Mass: mean=2700, std dev=0

Angular Velocity: mean=0, std dev=0

Location: 27.43, 73.7

Barriers

Barrier name: Barrier

Start Point: 24.938, 73.0571

End Point: 23.95, 75.32

Response to Impact: Inelastic (RN=RT=0)
Capacity: Infinite




RocFall Page 4 of 4
Avéotng Z. ABpapidng

EPFO: <<[EQTEXNIKES EPEYNHTIKEE EPFAZIEZ-MEAETEZ 'lA TON KINAYNO AMOKOAAHZHZ KAl
KATANTQZEQN BPAXQN £THN MEPIOXH KYBOYPI, MOPTO PA®TH TOY AHMOY MAPKOTMOYAQY >>
AMESA EPFA ENIEXYZHZ EYSZTAOEIAZ NMPANON

FEQAOTIKH - TEQTEXNIKH MEAETH

AIATOMH EAEMXOY A-A'

Ovopa apyeiou:PpdxTng avaoxeans e Bpaxotrayida kal oTpWon Xahapiv UMKGV EKoKaQrg. doc

Translational Velocity on Barrier

"

n

"

0 - .- . - - " - + - . H - . = . - " - = - =
" ' £l ' . [ " ' .

Y

FUYKEVTPWTIKS Atdypappa Taxotnrog TPOOKPOUGNG TERAXWV OTOV dpayTn ovAaoxeons

Y4Ampacl Location on Barrier

. EELWLpE E TN BB

SUYKEVTPWTIKO Atdypappa Youg tpdokpoucng TEHAY IV GTOV GPEXTN AVACKESNS HE vopetpo Baons 73.06



NAPAPTHMA I'1.B

OykOAIBog “A”. YTToAoyiapoi oAIKAC EUOTABEIAG TTpaVOUC




SLIDE Page 1 of 2
AvéoTng Z. ABpapidng
EPFO: <<TEQTEXNIKES EPEYNHTIKEX EPFAZIEZ-MEAETEZ FIA TON KINAYNO AMOKOAAHZHZ KAl
KATAATQSEQN BPAXQN STHN MEPIOXH KYBOYP!, MOPTO PAGTH TOY AHMOY MAPKOMOYAOQOY >>
AMESA EPFA ENIEXYEZHE EYETAGEIAZ MPANON
FEQAOTIKH - FTEQTEXNIKH MEAETH
NATOMH EAETXOY A-A' Quoua apyelou: A-A' Nepimrwon 1 doc
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SLIDE Page 2 of 2
Avéotng X. ABpauidng
EPT'O: <<TEQTEXNIKES EPEYNHTIKES EPFAZIES-MEAETES IMA TON KINAYNO AMTOKOAAHSHZ KAI
KATANTOZEQN BPAXQN ZTHN MEPIOXH KYBOYPI, MOPTO PA®TH TOY AHMOY MAPKOFMOYAOY >>
AMEZA EPTA ENIZXYZHE EYSTAOEIAZ MPANQN
FEQAOTIKH - TEQTEXNIKH MEAETH
LAIATOMH EAECXOY A-A’ Ovoua apyeiou: A-A' Nepirrwan 1 dac

Slide Analysis Information
SLIDE - An Interactive Slope Stability Program

Project Summary

[1 File Name: A-A’ Mepimrrwon 1
General Settings

[ Units of Measurement: Metric Units
[] Time Units: days

] Permeability Units: meters/second
[ Failure Direction: Right to Left

[] Data Output: Standard

[ Maximum Material Properties: 20
[J Maximum Support Properties: 20
Groundwater Analysis

[J Groundwater Method: Water Surfaces
[] Pore Fluid Unit Weight: 9.81 kN/m3
[0 Advanced Groundwater Method: None
Surface Options

] Surface Type: Circular

[[] Search Method: Grid Search

[ Radius Increment; 10

[1 Composite Surfaces: Disabled

] Reverse Curvature: Create Tension Crack
1 Minimum Elevation: Not Defined

[] Minimum Depth: Not Defined

Loading

[] Seismic Load Coefficient (Horizontal): 0.08
L] Seismic Load Coefficient (Vertical): 0.04

Material Properties

Property IXIZTOAIOOX AXBEITOAIOOX
Color I;, L:__—l
Strength Type Mohr-Coulomb Mohr-Coulomb
Unit Weight [kN/m3] 27 27
Cohesion [kPa] 45 120
Friction Angle [deg] 22 40
Water Surface None None
Ru Value 0.2 0.2
Global Minimums

Method: bishop simplified
e FS:1.553150
Center: 38.550, 98.615
Radius: 30.627
Left Slip Surface Endpoint: 22.997, 72.231
Right Slip Surface Endpoint: 68.713, 93.305
Resisting Moment=253995 kN-m
Driving Moment=163535 kN-m
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Avéotng Z. ABpapidng
EPFO: <<FTEQTEXNIKEZ EPEYNHTIKEZ EPFASIES-MEAETEE MA TON KINAYNO AMOKOAAHZHZ KAl
KATAMNTOZEQN BPAXQN ZTHN NEPIOXH KYBOYPI, TOPTO PA®TH TOY AHMOY MAPKOMOYAOQY >>
AMESA EPIA ENIEXYZHE EYSTAGEIAX MPANQN
FEQAOTIKH - TEQTEXNIKH MEAETH
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AvéoTng 5. ABpauidne
EPFO: <<IEQTEXNIKEZ EPEYNHTIKES EPFAZIEZ-MEAETEZX IMA TON KINAYNO AMOKOAAHEZHE KAl
KATANTQZEQN BPAXQN STHN IMEPIOXH KYBOYPI, MOPTO PAGTH TOY AHMOY MAPKOMNOYAOQY >>
AMEZA EPTA ENIZXYSHE EYITAOEIAS MPANQN
FEQAOTIKH - TEQTEXNIKH MEAETH
AIATOMH EAECXOY A-A Ovoua apyeion: A-A' MNepinrwon 2. dac

Slide Analysis Information
SLIDE - An Interactive Slope Stability Program

Project Summary

[] File Name: A-A'’ MepimTwon 2
General Settings

[] Units of Measurement: Metric Units
[ ] Time Units: days

[] Permeability Units: meters/second
L] Failure Direction: Right to Left

(1 Data Output: Standard

[ Maximum Material Properties: 20
(1 Maximum Support Properties: 20
Groundwater Analysis

[ Groundwater Method: Water Surfaces
L] Pore Fluid Unit Weight: 9.81 kN/m3
[J Advanced Groundwater Method: None
Surface Options

[] Surface Type: Circular

[ Search Method: Grid Search

[] Radius Increment: 10

] Composite Surfaces: Disabled

[] Reverse Curvature: Create Tension Crack
(] Minimum Elevation: Not Defined

(] Minimum Depth: Not Defined

Material Properties

Property IXIZTOAIOOX AZIBEITOAIOOE
Color I;I ;‘
Strength Type Mohr-Coulomb Mohr-Coulomb
Unit Weight [kN/m3] 27 27
Cohesion [kPa] 45 120
Friction Angle [deg] 22 40
Water Surface None None
Ru Value 0.5 0.5
Global Minimums

Method: bishop simplified

o FS:1.253970
Center: 42.976, 92.035
Radius: 23.088
Left Slip Surface Endpoint: 29.333, 73.409
Right Slip Surface Endpoint: 66.064, 92.035
Left Slope Intercept: 29.333 73.409
Right Slope Intercept: 66.064 94.518
Resisting Moment=114391 kN-m
Driving Moment=91223 kN-m
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EPIO: <<[EQTEXNIKEE EPEYNHTIKEZ EPFASIES-MEAETES A TON KINAYNO ANOKOAAHZHZ KAl
KATAMTQSEQN BPAXQN TTHN MEPIOXH KYBOYPI, MOPTO PAGTH TOY AHMOY MAPKOMOYAOY >>
AMESA EPTA ENIEXYSHZ EYETAOEIAZ MPANQON
FEQAOTIKH - TEQTEXNIKH MEAETH
NATOMH EAETCXOY A-A' Qvaopa apyeiou: A-A' Nepiran 3 doc
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AvEaTng 2. ABpapione
EPIO: <<FEQTEXNIKEX EPEYNHTIKES EPTASIES-MEAETES FA TON KINAYNO AMOKOAAHSHS KAl
KATANTOQIEQN BPAXQN STHN MEPIOXH KYBOYPI, MNOPTO PA®TH TOY AHMOY MAPKOMOYAQY >>
AMEZA EPTA ENIZXYZHE EYSTAGEIAL MPANQN
FEQAOTIKH - TEQTEXNIKH MEAETH
AIATOMH EAECXQY A-A' Ovoua apyeion: A-A' Nepimrwon 3 doc

Slide Analysis Information
SLIDE - An Interactive Slope Stability Program

Project Summary

[] File Name: A-A’ Mepittwon 3
General Settings

[] Units of Measurement: Metric Units
[ Time Units: days

[J Permeability Units: meters/second
[] Failure Direction: Right to Left

[] Data Output: Standard

[ 1 Maximum Material Properties: 20
[1 Maximum Support Properties: 20
Groundwater Analysis

[] Groundwater Method: Water Surfaces
[] Pore Fluid Unit Weight: 9.81 kN/m3
[ Advanced Groundwater Method: None
Surface Options

L] Surface Type: Circular

(1 Search Method: Grid Search

[[] Radius Increment: 10

] Composite Surfaces: Disabled

(] Reverse Curvature: Create Tension Crack
] Minimum Elevation: Not Defined

1 Minimum Depth: Not Defined

Material Properties

Property IXIZTOAIOOZ AIBEITOAIOOZ
Color B g
Strength Type Mohr-Coulomb Mohr-Coulomb
Unit Weight [kN/m3] 27 27
Cohesion [kPa] 45 120
Friction Angle [deg] 22 40
Water Surface None None
Ru Value 0.2 0.2
Global Minimums

Method: bishop simplified
e FS:1.798310
Center: 42.976, 94.228
Radius: 24.072
Left Slip Surface Endpoint; 30.419, 73.692
Right Slip Surface Endpoint: 67.043, 93.767
Resisting Moment=166905 kN-m
Driving Moment=92812.3 kN-m
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Dimensioning of the Rock Protection System SPIDER with the
SPIDER ONLINE-TOOL

Input Quantities

Weight,Geometry
Block weight (characteristic value)

Inclination of the sliding plane to horizontal
Angle of the top restraint to horizontal
Angle of the bottom restraint to horizontal
Ratio Zu : Zo

Lateral influence
Angle of the lateral restraint to horizontal related to vertical plane

Angle of the resultant, lateral restraint in line of slope
Ratio S: Zo

Graphical presentation of the forces

[l stiding Plane

Geotechnical parameters
Friction angle (characteristic value)

Cohesion (characteristic value)

Cohesion related area

Safety factors for geotechnical parameters and model
Partial safety factor for friction angle

Partial safety factor for cohesion
Partial safety factor for volume weight
Model uncertainty correction value

Number of nails or anchors
Number of participating nails or anchors at the top

Number of participating nails or anchors at the bottom
Number of participating nails or anchors lateral

» & ™ O
1

. Direcrien Zud

Yo =
Yc =
Yy =

Ymod

Ng =
ny =

ng =

5

[l Direction Zod

460
10
70
105
80

15

Il Direstion Pd

_ R e e

[kN]
[degrees]
[degrees]
[degrees]
[%]

[degrees]
[degrees]
[%]

[degrees]
[kN/m?]

[m?]



Load cases

Earthquake
Coefficient of horizontal acceleration due to earthquake

Coefficient of vertical acceleration due to earthquake

Water pressure acting onto the block
Water pressure from behind, perpendicular to the sliding plane

Water pressure from above, parallel to the sliding plane

Elements of System

Elements of System
Spiral rope net

Spike plate

Bearing resistance of the spiral rope net to tensile stress

Bearing resistance of the spiral rope net to local force transmission longitudinal
Bearing resistance of the spiral rope net to local force transmission transversal
Spiral rope anchor (standard)

Boundary rope (standard)

Elements to connect the net panels between each other

Nail type

Taking into account rusting away (nail diameter reduced by 4 mm)

Nail inclination to horizontal

Maximum excentricity of the load to be transferred onto the nail at the top / bottom
Yield stress of the nail

Cross-section with / without rusting away
Plastic section modulus

Bearing resistance of the nail to tensile stress
Bearing resistance of the nail to shear stress

Calculated values

Calculated values
Resultant stabilizing force P, on dimensioning level

Force in the net cover, to be transmitted to the top, on dimensioning level
Force in the net cover, to be transmitted to the bottom, on dimensioning level
Force in the net cover, to be transmitted laterally, on dimensioning level
Opening angle between the forces in the net cover to the top and to the bottom
Inclination of the resultant stabilizing force Pd to horizontal

Theoretical friction angle net - block (neglecting lateral influence)

&y =

gy =

SPIDER 53-130

System spike plate P33

Z, kN/m] =
Zey [kN] =
Zea [kN] =

Spiral rope anchor D= 14.5 mm

Steel wire rope , D=14 mm

Shackles 3/8"
GEWI D = 25 mm
yes

y [Degrees] =
E[m] =

fy IN/mm?] =
Ared) [Mm?] =

Wpl(red) [mm3] =
Trireay [KN] =
Shreay (kN] =

Pg [kN] =
Z,q [kN] =
Zyg [kN] =
Sa[kN] =

8= 8, + 0, [Degrees] =

w [Grad] =
¢ [Grad] =

[kN]
[kN]

220
60
45

0.01
500

346
1544

173
100

0.0
0.0
0.0
0.0
175.0
45.8
63.3



Proofs of bearing resistance of the net

Proof of local force transmission to the top
Maximum tensile force in the net cover to be transmitted to the top, on dim. level

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the top

Total bearing resistance of the spiral rope net to force transmission to the top

Proof of bearing safety

Proof of local force transmission to the bottom
Proof of local force transmission to the bottom

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the bottom

Total bearing resistance of the spiral rope net to force transmission to the bottom

Proof of bearing safety

Proof of local force transmission laterally

Maximum tensile force in the net cover to be transmitted laterally on dimensioning
level

Bearing resistance of the spiral rope net to local force transmission transversal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission transv.
Number of nails or anchors lateral

Total bearing resistance of the spiral rope net to force transmission lateral

Proof of bearing safety

Zog [kN] =

Zpy [kN] =

Y [F1=

Zn1a = Zpy / Yzr [KN] =
ne [-1=

Zpratoe = Zraa - Mo [KN] =

Zog <= Zpid,tot

Z,4 [kN] =

Zpy [kN] =

Ve [-1=

Znia = Zra / Yzr [KN]
ny[-1=

Znaaror = Zag - Ny [KN]

Zyg <= Zpigpor [kN]

Sq[kN] =

Zpo [kN] =

Yz [-1=

Zpza = Zgpa | Yzr [KN] =
ns [-1=

Zrodot = Zrag - Ns [KN] =

Sy <= Zpadtot

0.0
60.0
1.50
40.0

1

40.0
fulfilled!

0.0
60.0
1.50
40.0

1

40.0
fulfilled!

0.0

45

1.50
30.0

1

30.0
fulfilled!



Proofs of bearing safety of the nails

Proof of shear stress in the nails at the top
Shear load in the nail at the top as a result of the force (Zod / no)

Shear stress in the nail at the top

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the top
Tensile load in the nail at the top as a result of the force (Zod / no)

Moment as a result of the eccentric acting force (Zod / no)
Normal stress in the nail at the top

Combined stress in the nail at the top

Resistance correction value for combined stress
Maximum permissible yield stress

Proof of bearing safety

Proof of shear stress in the nails at the bottom

Shear load in the nail at the bottom as a result of the force (Zud / nu)

Shear stress in the nail at the bottom

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the bottom

Tensile load in the nail at the bottom as a result of the force (Zud / nu)

Moment as a result of the eccentric acting force (Zud / nu)
Normal stress in the nail at the bottom

Combined stress in the nail at the bottom

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Voa [kN]=

Ta INFMM?] = VoolA ey =
1=

TRa= fy/(‘/3'VM) .

TRa >= Ty

Nog [kN] =
Mog [KNmM] =

Ong IN/MM?]) = [Nyl / Ageq) + Mog / Woirea) =

04 [N/MmM?] = (oyg?+314)°° =

ym [-]=
Opg = fyl Yu

Opq >= Oy

Vua [kN] =

T INMM?] = Vyg/Agreqy =
ul-1=

Taa = fy/(V3.yu) =

Trg >= Ty

Nug [kN] =
Myq [kNm] =

Ona [IN/MM?] = [Nygl/Apeq) + Mua/Woireay =

a4 [IN/MmM?] = (Oyq? + 3725 =

m [-]=
Opg = fylym =

Ora >= 04y

0.0
0.0

1.10
262.4
fulfilled!

0.0
0.0
0.0

0.0

1.10
454.5
fulfilled!

0.0
0.0

1.10
262.4
fulfilled!

0.0
0.0
0.0

0.0

1.10
454.5
fulfilled!
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Dimensioning of the Rock Protection System SPIDER with the
SPIDER ONLINE-TOOL

Input Quantities

Weight,Geometry
Block weight (characteristic value) G= 460 [kN]
Inclination of the sliding plane to horizontal B= 10 [degrees]
Angle of the top restraint to horizontal 8 = 70 [degrees]
Angle of the bottom restraint to horizontal o, = 105 [degrees]
Ratio Zu : Zo n= 80 [%]
Lateral influence
Angle of the lateral restraint to horizontal related to vertical plane 6= 15 [degrees]
Angle of the resultant, fateral restraint in line of slope X = 0 [degrees]
Ratio S : Zo {= 5 [%]

Graphical presentation of the forces

1 siiding Plane B Direction 2ua B Oirection Zod B pirection Ad

Geotechnical parameters

Friction angle (characteristic value) P = 35 [degrees]
Cohesion (characteristic value) = 0 [kN/m?]
Cohesion related area A= 0 [m2]

Safety factors for geotechnlcal parameters and mode!

Partial safety factor for friction angle Yo = 1 -
Partial safety factor for cohesion Ye = 1 -
Partial safety factor for volume weight Yy = 1 -
Model uncertainty correction value Vmog = 1.2 -

Number of nails or anchors

Number of participating nails or anchors at the top Ny = 1 -
Number of participating nails or anchors at the bottom Ny = 1 -
Number of participating nails or anchors lateral ns = 1 -



Load cases

Earthquake
Coefficient of horizontal acceleration due to earthquake

Coefficient of vertical acceleration due to earthquake

Water pressure acting onto the block
Water pressure from behind, perpendicular to the sliding plane

Water pressure from above, parallel to the sliding plane

Elements of System

Elements of System
Spiral rope net

Spike plate

Bearing resistance of the spiral rope net to tensile stress

Bearing resistance of the spiral rope net to local force transmission longitudinal
Bearing resistance of the spiral rope net to local force transmission transversal
Spiral rope anchor (standard)

Boundary rope (standard)

Elements to connect the net panels between each other

Nail type

Taking into account rusting away (nail diameter reduced by 4 mm)

Nail inclination to horizontal

Maximum excentricity of the load to be transferred onto the nail at the top / bottom
Yield stress of the nail

Cross-section with / without rusting away
Plastic section modulus

Bearing resistance of the nail to tensile stress
Bearing resistance of the nail to shear stress

Calculated values

Calculated values
Resultant stabilizing force P, on dimensioning level

Force in the net cover, to be transmitted to the top, on dimensioning level
Force in the net cover, to be transmitted to the bottom, on dimensioning level
Force in the net cover, to be transmitted laterally, on dimensioning level
Opening angle between the forces in the net cover to the top and to the bottom
Inclination of the resultant stabilizing force Pd to horizontal

Theoretical friction angle net - block (neglecting lateral influence)

Ep =

Ey =

Wy, =

SPIDER $3-130

System spike plate P33

Z, [kN/m] =

Zny [KN1 =

Zpp [KN] =

Spiral rope anchor D= 14.5 mm
Steel wire rope , D=14 mm
Shackles 3/8"

GEWI D = 25 mm

yes

v [Degrees] =

E[m]=

f, IN/mm?] =

Areq) [mm?] =

Wired) [mm?] =
Tagreq) (kN1 =

Spirea) [KN] =

Pq [kN] =

Zog [KN] =

Z,4[kN} =

Sq [kN] =

0= 8, + 8, [Degrees] =
w [Grad] =

¢g [Grad] =

[kN]
[kN]

220
60
45

0.01
500

346
1544

173
100

0.0
0.0
0.0
0.0
175.0
45.8
63.3



Proofs of bearing resistance of the net

Proof of local force transmission to the top
Maximum tensile force in the net cover to be transmitted to the top, on dim. level

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the top

Total bearing resistance of the spiral rope net to force transmission to the top

Proof of bearing safety

Proof of local force transmission to the bottom
Proof of local force transmission to the bottom

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the bottom

Total bearing resistance of the spiral rope net to force transmission to the bottom
Proof of bearing safety

Proof of local force transmission laterally
Maximum tensile force in the net cover to be transmitted laterally on dimensioning
level

Bearing resistance of the spiral rope net to local force transmission transversal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission transv.
Number of nails or anchors lateral

Total bearing resistance of the spiral rope net to force transmission lateral

Proof of bearing safety

Zog [kN] =

Zpy [kN] =

Yz [-]=

Zpyg = Zpy / Yar [KN] =
Mo [-1 =

Zhidot = Zna - N [kN] =

Zog <= Zpygpot

Z,4 [kN] =

Zgy [kN] =

Yzr [-] =

Znig = Zgy / Yza [KN]
Ny [-] =

Zptdtot = Zpia - Ny [KN]

Zug <= Zpg,or [kN]

Sq[kN] =

Zgy [kN] =

Yzu [-] =

Zpag = Zgy | Yag [KN] =
ns [-]=

Zrad,ot = Zpaa + Ns [kKN] =

Sy <= Zpag et

0.0
60.0
1.50
40.0

1

40.0
fulfilled!

0.0

60.0
1.50
40.0

1

40.0
fulfilled!

0.0

45

1.50
30.0

1

30.0
fulfilled!



Proofs of bearing safety of the nails

Proof of shear stress in the nails at the top
Shear load in the nail at the top as a result of the force (Zod / no)

Shear stress in the nail at the top

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the top
Tensile load in the nail at the top as a result of the force (Zod / no)

Moment as a result of the eccentric acting force (Zod / no)
Normal stress in the nail at the top

Combined stress in the nail at the top

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Proof of shear stress in the nails at the bottom
Shear load in the nail at the bottom as a result of the force (Zud / nu)

Shear stress in the nail at the bottom

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the bottom
Tensile load in the nail at the bottom as a result of the force (Zud / nu)

Moment as a result of the eccentric acting force (Zud / nu)
Normal stress in the nail at the bottom

Combined stress in the nail at the bottom

Resistance correction value for combined stress
Maximum permissible yield stress

Proof of bearing safety

Voa [kN]=

Ty [N/mm?] = VodlAgredy =
Yu 1=

Tpe= fHY3.¥m) =

Tpa >= Ty

Noa [kN] =
Mg [kNm] =

Oy [IN/MmM?] = [Nog| / Ageq) + Moa / Woigrea) =

04 IN/mm?] = (Ong+374
1=
Ora = fy/ Y

Opg >= 0y

Vg [kN] =

T4 [IN'MM?] = ViolApreay =
ywl-1=

Tag = f/(¥V3.ym) =

Trd == Ta

Nya [KN] =
Myq [KNmM] =

Ona [IN/MM?} = [Nygl/Ageq) + Mua/Wairea) =

04 [N/mm?] = (oyg® + 374

yul-1=
Opa = fyl¥m =

Opg == 0y

205 =

0.0
0.0

1.10
262.4
fulfilled!

0.0
0.0
0.0

0.0

1.10
454.5
fulfilled!

0.0
0.0

1.10
262.4
fulfilled!

0.0
0.0
0.0

0.0

1.10
454.5
fulfilled!
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Dimensioning of the Rock Protection System SPIDER with the
SPIDER ONLINE-TOOL

Input Quantities

Weight,Geometry
Block weight (characteristic value)

inclination of the sliding plane to horizontal
Angle of the top restraint to horizontal
Angle of the bottom restraint to horizontal
Ratio Zu : Zo

Lateral influence
Angle of the lateral restraint to horizontal related to vertical plane

Angle of the resultant, lateral restraint in line of slope
Ratio S: Zo

Graphical presentation of the forces

[ stiding Plane

Geotechnical parameters
Friction angle (characteristic value)

Cohesion (characteristic value)

Cohesion related area

Safety factors for geotechnical parameters and model
Partial safety factor for friction angle

partial safety factor for cohesion
Partial safety factor for volume weight

Model uncertainty correction value

Number of nails or anchors
Number of participating nails or anchors at the top

Number of participating nails or anchors at the bottom
Number of participating nails or anchors lateral

» © ™ O
1}

B

W oirestion Zud [l Direction Zod

Yo =
Yc =
Yy =

Ymod =

Np =
ny=

ng =

460
10
70
105
80

15

e

[l Direction Pd

[kN]
[degrees]
[degrees]
[degrees])
[%]

[degrees]
[degrees]
[%]

[degrees]
[kN/m?]

[m]



Load cases

Earthquake
Coefficient of horizontal acceleration due to earthquake

Coefficient of vertical acceleration due to earthquake

Water pressure acting onto the block
Water pressure from behind, perpendicular to the sliding plane

Water pressure from above, parallel to the sliding plane

Elements of System

Elements of System
Spiral rope net

Spike plate

Bearing resistance of the spiral rope net to tensile stress

Bearing resistance of the spiral rope net to local force transmission longitudinal
Bearing resistance of the spiral rope net to local force transmission transversal
Spiral rope anchor (standard)

Boundary rope (standard)

Elements to connect the net panels between each other

Nail type

Taking into account rusting away (nail diameter reduced by 4 mm)

Nail inclination to horizontal

Maximum excentricity of the load to be transferred onto the nail at the top / bottom
Yield stress of the nail

Cross-section with / without rusting away
Plastic section modulus

Bearing resistance of the nail to tensile stress
Bearing resistance of the nail to shear stress

Calculated values

Calculated values
Resultant stabilizing force P, on dimensioning level

Force in the net cover, to be transmitted to the top, on dimensioning level
Force in the net cover, to be transmitted to the bottom, on dimensioning level
Force in the net cover, to be transmitted laterally, on dimensioning level
Opening angle between the forces in the net cover to the top and to the bottom
Inclination of the resultant stabilizing force Pd to horizontal

Theoretical friction angle net - block (neglecting lateral influence)

Ey =

SPIDER S$3-130

System spike plate P33

Z, [kN/m] =

Zqy [kN] =

Zg [kN] =

Spiral rope anchor D= 14.5 mm
Steel wire rope , D=14 mm
Shackles 3/8"

GEWI D = 25 mm

yes

Y [Degrees] =

Elm]=

fy IN/mm?] =

Atreay [mm?] =

Woitreqy [MM?] =
Trreqy [KN] =
Shired) [kN] =

Py [kN] =

Zog [kN] =

Zys [kN) =

Sa[kN] =

0= 8, + 8, [Degrees] =
w [Grad] =

9 [Grad] =

[kN]
[kN]

220
60
45

0.01
500

346
1544

173
100

0.0
0.0
0.0
0.0
175.0
45.8
63.3



Proofs of bearing resistance of the net

Proof of local force transmission to the top
Maximum tensile force in the net cover to be transmitted to the top, on dim. level

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the top

Total bearing resistance of the spiral rope net to force transmission to the top

Proof of bearing safety

Proof of local force transmission to the bottom
Proof of local force transmission to the bottom

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the bottom

Total bearing resistance of the spiral rope net to force transmission to the bottom
Proof of bearing safety

Proof of local force transmission laterally

Maximum tensile force in the net cover to be transmitted laterally on dimensioning
level

Bearing resistance of the spiral rope net to local force transmission transversal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission transv.
Number of nails or anchors lateral

Total bearing resistance of the spiral rope net to force transmission lateral

Proof of bearing safety

Zog [KN] =

Zpy [kKN] =

Yz [-1=

Zaia = Za1 / Vzn (KNI =
ne [-1=

Zpyaot = Zaad « No [KN1 =

Zog <= Zpid,tot

Zyq [kKN] =

Zpy [kN] =

Yz [-1=

Zna = Zn1/ Yzn (kNI
nyl-1=

Zntapot = Znaa - Nu [kN]

Zya <= Zaayot [KN]

Sq [kN1=

Zas [kN} =

Y 1=

Zpoa = Znz | Yzr [KNT =
ng [-1=

Zpador = Zraa - Ns [KN] =

Sa <= Zpzd ket

0.0
60.0
1.50
40.0

1

40.0
fulfilled!

0.0
60.0
1.50
40.0

1

40.0
fulfilled!

0.0

45

1.50
30.0

1

30.0
fulfilled!



Proofs of bearing safety of the nails

Proof of shear stress in the nails at the top
Shear load in the nail at the top as a result of the force (Zod / no)

Shear stress in the nail at the top

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the top
Tensile load in the nail at the top as a result of the force (Zod / no)

Moment as a result of the eccentric acting force (Zod / no)
Normal stress in the nail at the top

Combined stress in the nail at the top

Resistance correction value for combined stress
Maximum permissible yield stress

Proof of bearing safety

Proof of shear stress in the nails at the bottom

Shear load in the nail at the bottom as a result of the force (Zud / nu)

Shear stress in the nail at the bottom

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the bottom

Tensile load in the nail at the bottom as a result of the force (Zud / nu)

Moment as a result of the eccentric acting force (Zud / nu)
Normal stress in the nail at the bottom

Combined stress in the nail at the bottom

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Vog [kN1=

Tq [N/mm?] = VodlAregy =
Yul-]l=

Tra= fy/(V3.yn) =

Trg >= Ty

Noa [kN] =

Moy [kNm] =

Ona [IN/MM?] = [Nog| / Agregy + Moy / Wolrea) =
04 [N/MmMm?] = (oyg?+3149)%° =

yml-l=

Ora = fy/ Yu

Opd >= Oy

Vi [kN] =

Ta IN/MM?] = Vy/A o) =
Vul-l=

Tha = fy/(V3.yy) =

Tpg >= Ty

Nug [kN] =
Mug [KNM] =

Ona [N/MM?] = [Nygl/A reqy + Mua/Woiireqy =

T4 [IN/MmM?] = (oyg? + 379)%5 =

yml-l=
Ogg = fy/VM b
Opg >= 0y

0.0
0.0

1.10
262.4
fulfilled!

0.0
0.0
0.0

0.0

1.10
454.5
fulfilled!

0.0
0.0

1.10
262.4
fulfilled!

0.0
0.0
0.0

0.0

1.10
454.5
fulfilled!
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Dimensioning of the Rock Protection System SPIDER with the

SPIDER ONLINE-TOOL

Input Quantities

Weight,Geometry
Block weight {characteristic value)

Inclination of the sliding plane to horizontal
Angle of the top restraint to horizontal
Angle of the bottom restraint to horizontal
Ratio Zu : Zo

Lateral influence

Angle of the lateral restraint to horizontal related to vertical plane

Angle of the resultant, |ateral restraint in line of slope
Ratio S: Zo

Graphical presentation of the forces

Geotechnical parameters
Friction angle (characteristic value)

Cohesion (characteristic value)

Cohesion related area

[ siging Plane l Direction Zud

Safety factors for geotechnical parameters and model

Partial safety factor for friction angle
partial safety factor for cohesion
Partial safety factor for volume weight
Model uncertainty correction value

Number of nails or anchors
Number of participating nails or anchors at the top

Number of participating nails or anchors at the bottom
Number of participating nails or anchors lateral

» © ™ QO
1}

Yc =
Yy =

Ymod =

ne =
n, =

ng =

85
61
30
70
80

40

15

5 o

[l Direction Zod B Direction Fd

[

[kN]
[degrees]
[degrees]
[degrees]
[%]

[degrees]
[degrees]
[%]

[degrees]
[kN/m?]

[m?



Load cases

Earthquake
Coefficient of horizontal acceleration due to earthquake

Coefficient of vertical acceleration due to earthquake

Water pressure acting onto the block
Water pressure from behind, perpendicular to the sliding plane

Water pressure from above, parallel to the sliding plane

Elements of System

Elements of System
Spiral rope net

Spike plate

Bearing resistance of the spiral rope net to tensile stress

Bearing resistance of the spiral rope net to local force transmission longitudinal
Bearing resistance of the spiral rope net to local force transmission transversal
Spiral rope anchor (standard)

Boundary rope (standard)

Elements to connect the net panels between each other

Nail type

Taking into account rusting away (nail diameter reduced by 4 mm)

Nail inclination to horizontal

Maximum excentricity of the load to be transferred onto the nail at the top / bottom
Yield stress of the nail

Cross-section with / without rusting away
Plastic section modulus

Bearing resistance of the nail to tensile stress
Bearing resistance of the nail to shear stress

Calculated values

Calculated values
Resultant stabilizing force P, on dimensioning level

Force in the net cover, to be transmitted to the top, on dimensioning level
Force in the net cover, to be transmitted to the bottom, on dimensioning level
Force in the net cover, to be transmitted laterally, on dimensioning level
Opening angle between the forces in the net cover to the top and to the bottom
Inclination of the resultant stabilizing force Pd to horizontal

Theoretical friction angle net - block (neglecting lateral influence)

Ep = 0.08
&= 0.04
Wy, = 1
W, = 0

SPIDER S§3-130

System spike plate P33

Z, [kN/m] =

Zgp [kN] =

Zy, [kN] =

Spiral rope anchor D= 14.5 mm
Steel wire rope , D=14 mm
Shackles 3/8"

GEWI D = 25 mm

yes

y {Degrees] =

Elm]=

fy [N/mm?] =

Agreay [mm?] =

Wottreq) [MM?] =
Trirea [kN] =
Sageay [kN] =

Py [kN] =

Zog [kN] =

Z,4 [kN] =

Sa [kN] =

6= 8, + 9, [Degrees] =
w [Grad] =

9 [Grad] =

[kN]
[kN]

220
60
45

0.01
500

346
1544

173
100

52.0
38.3
30.6
5.7
100.0
-10.7
9.3



Proofs of bearing resistance of the net

Proof of local force transmission to the top
Maximum tensile force in the net cover to be transmitted to the top, on dim. level

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the top

Total bearing resistance of the spiral rope net to force transmission to the top

Proof of bearing safety

Proof of local force transmission to the bottom
Proof of local force transmission to the bottom

Bearing resistance of the spiral rope net to local force transmission Jongitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the bottom

Total bearing resistance of the spiral rope net to force transmission to the bottom
Proof of bearing safety

Proof of local force transmission laterally

Maximum tensile force in the net cover to be transmitted laterally on dimensioning
level

Bearing resistance of the spiral rope net to local force transmission transversal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission transv.
Number of nails or anchors lateral

Total bearing resistance of the spiral rope net to force transmission lateral

Proof of bearing safety

Zoy [KN] =

Zn1 [kN] =

Yz -1 =

Zpua = Zaa / Yzr [KNT =
no [-1=

Zararot = Z1a + Mo [kN] =

Zog <= Zpad,ot

Zua [kN1 =

Zny (kNI =

Yzr [-1=

Zpis = Za1 / Vzr [kN]
n,{-1=

Zpadtot = Zn1a - Nu [KNJ

Zyg <= Zpyaor [KN]

Sa[kNT =

Zap [kN] =

Yz -1 =

Zraa = Zrz | Yzr [KN1 =
ns [-1=

Znodot = Znza + Ns (kN1 =

Sy <= Zpad,tot

38.3
60.0
1.50
40.0

2

80.0
fulfilled!

30.6
60.0
1.50
40.0

1

40.0
fulfilled!

5.7

45

1.50
30.0

1

30.0
fulfilled!



Proofs of bearing safety of the nails

Proof of shear stress in the nails at the top
Shear load in the nail at the top as a result of the force (Zod / no)

Shear stress in the nail at the top

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the top
Tensile load in the nail at the top as a result of the force (Zod / no)

Moment as a result of the eccentric acting force (Zod / no)
Normal stress in the nail at the top

Combined stress in the nail at the top

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Proof of shear stress in the nails at the bottom

Shear load in the nail at the bottom as a result of the force (Zud / nu)

Shear stress in the nail at the bottom

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the bottom

Tensile load in the nail at the bottom as a result of the force (Zud / nu)

Moment as a result of the eccentric acting force (Zud / nu)
Normail stress in the nail at the bottom

Combined stress in the nail at the bottom

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Voa [kN]=

Ty [N/mm2] = Vod/A(red) =
wml-1=

Tra= f/(V3.yy) =

Tag >= Ty

Nog [kN] =
Mg [kNm] =

Ona [N/MM?] = [Ngg| / Atred) + Mog / Woygreay =

g [N/Mmm?] = (oya2+3143)%5 =
Yul-1=
Ona = fy/ Ym

Ond >= 04y

Vug [kN] =

Tq IN'MmM?] = VudlAreqy =
yul-1=

Tra = fy/(V3.ym) =

Tag >= Ty

Nyg [kN] =

Myg [kNm] =

Ong INFMM?] = [Nygl/A req) + Mug/Wipyreq) =
0q [N/MM?] = (O + 37,2)%5 =

wl-l=

Ora = fylyw =

Ord >= 0y

9.6
27.7

1.10
262.4
fulfilled!

16.6
0.1
112.7

1225

1.10
454.5
fulfilled!

28.7
82.9

1.10
262.4
fulfilled!

10.5
0.3
224.6

266.6

1.10
454.5
fulfilled!
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Dimensioning of the Rock Protection System SPIDER with the
SPIDER ONLINE-TOOL

Input Quantities

Weight,Geometry
Block weight (characteristic value)

Inclination of the sliding plane to horizontal
Angle of the top restraint to horizontal
Angle of the bottom restraint to horizontal
Ratio Zu : Zo

Lateral influence
Angle of the lateral restraint to horizontal related to vertical plane

Angle of the resultant, lateral restraint in line of slope
Ratio S: Zo

Graphical presentation of the forces

»

B sliding Plane

Geotechnical parameters
Friction angle (characteristic value)

Cohesion (characteristic value)

Cohesion related area

Safety factors for geotechnical parameters and model
Partial safety factor for friction angle

Partial safety factor for cohesion
Partial safety factor for volume weight
Model uncertainty correction value

Number of nails or anchors
Number of participating nails or anchors at the top

Number of participating nails or anchors at the bottom
Number of participating nails or anchors lateral

[}
non "o

=

W virection zua

Yo =

Ymod

ng =

ng =

B Direction zod

85
61
30
70
80

40

15

E2

B Direction Py

[kN]
[degrees]
[degrees]
[degrees]
[%]

[degrees]
[degrees]
[%]

[degrees]
[kN/m?]

[m2]



Load cases

Earthquake
Coefficient of horizontal acceleration due to earthquake

Coefficient of vertical acceleration due to earthquake

Water pressure acting onto the block
Water pressure from behind, perpendicular to the sliding plane

Water pressure from above, parallel to the sliding plane

Elements of System

Elements of System
Spiral rope net

Spike plate

Bearing resistance of the spiral rope net to tensile stress

Bearing resistance of the spiral rope net to local force transmission longitudinal
Bearing resistance of the spiral rope net to local force transmission transversal
Spiral rope anchor (standard)

Boundary rope (standard)

Elements to connect the net panels between each other

Nail type

Taking into account rusting away (nail diameter reduced by 4 mm)

Nail inclination to horizontal

Maximum excentricity of the load to be transferred onto the nail at the top / bottom

Yield stress of the nail
Cross-section with / without rusting away
Plastic section modulus

Bearing resistance of the nail to tensile stress
Bearing resistance of the nail to shear stress

Calculated values

Calculated values
Resultant stabilizing force P, on dimensioning level

Force in the net cover, to be transmitted to the top, on dimensioning level
Force in the net cover, to be transmitted to the bottom, on dimensioning level
Force in the net cover, to be transmitted laterally, on dimensioning level
Opening angle between the forces in the net cover to the top and to the bottom
Inclination of the resultant stabilizing force Pd to horizontal

Theoretical friction angle net - block (neglecting lateral influence)

&y =

Ey =

W =

SPIDER 53-130

System spike plate P33

Z, [kN/m} =
Zy, [kN] =
Zga [kN] =

Spiral rope anchor D= 14.5 mm

Steel wire rope , D=14 mm

Shackles 3/8"
GEWI D =25 mm
yes

y [Degrees] =
E[lm]=

f, [N/mm?] =
Agreay LMM?] =

Woired) [mm?] =
Trgea) [KN] =
Shred) [kN] =

Py [kN] =
Zoa [kN] =
Zyg [KN] =
Sq [kN} =

9= 8, + §, [Degrees] =

w [Grad] =
g [Grad] =

[kN]
[kN]

220
60
45

0.01
500

346
1544

173
100

56.0
41.3
33.0
6.2
100.0
-10.7
9.3



Proofs of bearing resistance of the net

Proof of local force transmission to the top
Maximum tensile force in the net cover to be transmitted to the top, on dim. level

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the top

Total bearing resistance of the spiral rope net to force transmission to the top

Proof of bearing safety

Proof of local force transmission to the bottom
Proof of local force transmission to the bottom

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the bottom

Total bearing resistance of the spiral rope net to force transmission to the bottom
Proof of bearing safety

Proof of local force transmission laterally
Maximum tensile force in the net cover to be transmitted laterally on dimensioning
level

Bearing resistance of the spiral rope net to local force transmission transversal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission transy.
Number of nails or anchors lateral

Total bearing resistance of the spiral rope net to force transmission lateral

Proof of bearing safety

Zog [kN] =

Zpy [kN] =

Yz [-1=

Zpg = Zry / Yzr [kN] =
No [-] =

Zridpot = Zna - No [kN] =

Zoa <= Zpyapot

Zug [kN] =

Zny [kN] =

Von [-] =

Znia = Zny / Vza [KN]
n,[-]=

Zatgrot = Znaa « Ny [kN]
Zug <= Zpyapor [kN]

Sq [kN] =

Zp, [kN] =

Yz [-]1 =

Zpaa = Zpa / Yza [kN] =
Ng [-] =

Zpadot = Zraa + Ns [kN] =

Su <= Zgaq ot

41.3
60.0
1.50
40.0

2

80.0
fulfilled!

33.0
60.0
1.50
40.0

1

40.0
fulfilled!

6.2

45

1.50
30.0

1

30.0
fulfilled!



Proofs of bearing safety of the nails

Proof of shear stress in the nails at the top
Shear load in the nail at the top as a result of the force (Zod / no)

Shear stress in the nail at the top

Resistance correction value for shear stress
Maximum permissible shear stress

Proof of bearing safety

Proof of combined stress in the nails at the top
Tensile load in the nail at the top as a result of the force (Zod / no)

Moment as a result of the eccentric acting force (Zod / no)
Normal stress in the naif at the top

Combined stress in the nail at the top

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Proof of shear stress in the nails at the bottom
Shear load in the nail at the bottom as a result of the force (Zud / nu)

Shear stress in the nail at the bottom

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the bottom
Tensile load in the nail at the bottom as a result of the force (Zud / nu}

Moment as a result of the eccentric acting force (Zud / nu)
Normal stress in the nail at the bottom

Combined stress in the nail at the bottom

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Voa [kN]=

Ty [N/mm2] = VodlAredy =
vul-1=

Tpa= fy{V3.¥m) =

Tpa >= Tg

Nog [kN] =
Mg (kNmM] =

Ona [N/MmM?] = [Nog] / Aregy + Mog I Woitrea) =

04 IN/MM?] = (Ong+3141)°° =
yul-1=
Opa = fy/ Yu

Org >= Og

Vg [kN] =

T4 [INfmmM?] = Vig/Aea) =
vul-1=

Tra = fytV3v0) =

Taa >= Ty

Nyg [kN] =

Myg [KNM] =

Opg IN/MM2] = Nyal/Agreay + MuaWaitrea =
04 INfMM2] = (Oye? + 31H)°° =

yu -1 =

Opa = fylvm =

Opd >= 04

10.3
20.8

1.10
262.4
fulfilled!

17.9
0.1
116.5

127.4

1.10
454.5
fulfilled!

31.0
89.6

1.10
262.4
fulfilled!

11.3
0.3
227.0

275.0

1.10
454.5
fulfilled!
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Dimensioning of the Rock Protection System SPIDER with the
SPIDER ONLINE-TOOL

Input Quantities

Weight,Geometry

Block weight (characteristic value) G= 85 [kN]
Inclination of the sliding plane to horizontal B= 61 [degrees]
Angle of the top restraint to horizontal 8, = 30 [degrees]
Angle of the bottom restraint to horizontal Oy = 70 [degrees]
Ratio Zu : Zo n= 80 [%]

Lateral influence

Angle of the lateral restraint to horizontal related to vertical plane 6= 40 [degrees]
Angle of the resultant, lateral restraint in line of slope X= 0 [degrees]
Ratio S: Zo {= 15 [%]

Graphical presentation of the forces

32 42 £3 @0

B siiding Plane | Direction Zud [§ Direction Zod [l Oirection Fd

Geotechnical parameters

Friction angle (characteristic value) Ok = 37 [degrees]
Cohesion (characteristic value) G = 0 [kN/m?]
Cohesion related area A= 0 [m?]

Safety factors for geotechnical parameters and model

Partial safety factor for friction angle Yo = 1 -
Partial safety factor for cohesion Ye = 1 -
Partial safety factor for volume weight Yy = 1 -
Model uncertainty correction value Ymod = 1.3 -

Number of nails or anchors
Number of participating nails or anchors at the top Ny = 2 -

Number of participating nails or anchors at the bottom Ny = 1 -
Number of participating nails or anchors lateral ns = 1 -



Load cases

Earthquake
Coefficient of horizontal acceleration due to earthquake

Coefficient of vertical acceleration due to earthquake

Water pressure acting onto the block
Water pressure from behind, perpendicular to the sliding plane

Water pressure from above, parallel to the sliding plane

Elements of System

Elements of System
Spiral rope net

Spike plate

Bearing resistance of the spiral rope net to tensile stress

Bearing resistance of the spiral rope net to local force transmission longitudinal
Bearing resistance of the spiral rope net to local force transmission transversal
Spiral rope anchor (standard)

Boundary rope (standard)

Elements to connect the net panels between each other

Nail type

Taking into account rusting away (nail diameter reduced by 4 mm)

Nail inclination to horizontal

Maximum excentricity of the load to be transferred onto the nail at the top / bottom

Yield stress of the nail
Cross-section with / without rusting away
Plastic section modulus

Bearing resistance of the nail to tensile stress
Bearing resistance of the nail to shear stress

Calculated values

Calculated values
Resultant stabilizing force P, on dimensioning level

Force in the net cover, to be transmitted to the top, on dimensioning level
Force in the net cover, to be transmitted to the bottom, on dimensioning level
Force in the net cover, to be transmitted laterally, on dimensioning level
Opening angle between the forces in the net cover to the top and to the bottom
Inclination of the resultant stabilizing force Pd to horizontal

Theoretical friction angle net - block (neglecting lateral influence)

Ep =

gy, =

SPIDER 53-130

System spike plate P33

2, [kN/m] =
Zpy [kN] =
Zga [kN] =

Spiral rope anchor D= 14.5 mm

Steel wire rope , D=14 mm

Shackles 3/8"
GEWI D =25 mm
yes

W [Degrees] =
§[m] =

fy [IN/mm?] =
Areqy [IMm?] =

Wotreq) [Mmm?] =
Trireay [kN] =
Spyreay [KN] =

Py [kN] =
Z,g [kN] =
Zyg [kN] =
Sa [kN) =

8= 8, + 8, [Degrees] =

w [Grad] =
¢ [Grad] =

[kN]
[kN]

220
60
45

0.01
500

346
1544

173
100

59.0
43.5
34.8
6.5
100.0
-10.7
9.3



Proofs of bearing resistance of the net

Proof of local force transmission to the top
Maximum tensile force in the net cover to be transmitted to the top, on dim. level

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the top

Total bearing resistance of the spiral rope net to force transmission to the top

Proof of bearing safety

Proof of local force transmission to the bottom
Proof of local force transmission to the bottom

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the bottom

Total bearing resistance of the spiral rope net to force transmission to the bottom
Proof of bearing safety

Proof of local force transmission laterally

Maximum tensile force in the net cover to be transmitted laterally on dimensioning
level

Bearing resistance of the spiral rope net to local force transmission transversal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission transv.
Number of nails or anchors lateral

Total bearing resistance of the spiral rope net to force transmission lateral

Proof of bearing safety

Z,q [kN] =

Zpy [kN] =

Yz [-]1=

Znia = Zrad Yza (KNI =
no (-] =

Zriaor = Zrid - No [kN1 =

Zog <= Zp1dpet

Z,q lkN} =

Znp [kN] =

Y [-1=

Za1a = Z1 / Yzn [KN]
nyl-1=

Zraater = Zr1a - Nu [kN]
Zya <= Zparor [KN]

Sq[kN] =

Zaa [kN] =

Y [-1=

Zpad = Zaa | Vzn [KN] =
ng [-1=

Zrad ot = Znag « Ns [KNT =

Sg <= Znad,tat

435
60.0
1.50
40.0

2

80.0
fulfilled!

34.8
60.0
1.50
40.0

1

40.0
fulfilled!

6.5

45

1.50
30.0

1

30.0
fulfilled!



Proofs of bearing safety of the nails

Proof of shear stress in the nails at the top
Shear load in the nail at the top as a result of the force (Zod / no)

Shear stress in the nail at the top

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the top
Tensile load in the nail at the top as a result of the force (Zod / no)

Moment as a result of the eccentric acting force (Zod / no)
Normal stress in the nail at the top

Combined stress in the nail at the top

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Proof of shear stress in the nails at the bottom
Shear load in the nail at the bottom as a result of the force (Zud / nu)

Shear stress in the nail at the bottom

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the bottom
Tensile load in the nail at the bottom as a result of the force (Zud / nu)

Moment as a result of the eccentric acting force (Zud / nu)
Normal stress in the nail at the bottom

Combined stress in the nail at the bottom

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Vo [kN]=

T IN/MM?] = Vog/Ageq) =
ml-1=

Taa= f/(V3.yy) =

Tag >=Tq

Nog [kN] =
Myq [kNm] =

Ong [N/MmM?] = [Ngg| / Ajredy + Mog I W,

Oy IN/MmM?] = (oyg+372)°° =

yml-l=
Opg = fy/ Yy

Ord >= 0y

Vua [KN] =

Ta INFMM?] = VyfA e =
yul-l=

Tra = fy/(\/3-VM) =

Tha >= Ty

Nug [kN] =
Myq [kNm] =

Ong [IN/Mm?] = INGal/A reay + Myg/MWopreay =

04 [N/mm?] = (oy¢? + 31,2)°° =

wl-l=
Ora = fylym =

Org >= Oy

10.9
315

1.10
262.4
fulfilled!

18.8
0.1
119.1

131.0

1.10
454.5
fulfilled!

32.7
94.5

1.10
262.4
fulfilled!

11.9
0.3
228.7

281.2

1.10
454.5
fulfilled!
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Dimensioning of the slope stabilization system Tecco® / SPIDER® by the

RUVOLUM® method

Project No.
Project Name

Date, Author

Input quantities

Slope inclination o 90.0 degrees
Layer thickness t 1.00m
Friction angle ground (characteristic value) oy 37.0 degrees
Volume weight ground (characteristic value) Y 27.0 kN/m3
Nail inclination to horizontal v 0.0 degrees
Nail distance horizontal a 290 m
Nail distance in line of slope b 1.45m
Load cases 4]
Streaming pressure considered No
Earthquake considered Yes
Coefficient of horizontal acceleration due to earthquake En = 0.080 [-]
Coefficient of vertical acceleration due to earthquake Ey = 0.040 [-]
Defaults and Safety Factors J

Cohesion ground (characteristic value) Ck 0.0 kN/m2
Radius of pressure cone, top T 0.15m
Inclination of pressure cone to horizontal 1o} 45.0 degrees
Slope-parallel force Z4 15.0 kN
Pretensioning force of the system \ 30.0 kN
Partial safety correction value for friction angle Yo 1.00 [-] Dimensioning quantities
Partial safety correction value for cohesion Y 1.00 [-] ®4 [degrees ] = 37.0
Partial safety correction value for volume weight Ty 1.00[-] o [kN/mZ] - 0.0
Model uncertainty correction value Tmod 1.00 [-] 3

Y4 [kN/m”] = 27.0

Elements of the system

Applied mesh type
Applied spike plate

Bearing resistance of mesh to selective, slope parallel tensile stress

Bearing resistance of mesh to pressure stress in nail direction

Bearing resistance of mesh against shearing-off in nail direction

Applied nail type

TECCO® G65/3
TECCO® system spike plate P33

ZrkN] = 30
DrIkN] = 180
PR [kN] = 90

GEWID =32 mm

Taking into account rusting away Yes

Bearing resistance of nail to tensile stress Trred [KN1 = 308
Bearing resistance of nail to shear stress SRred [kN] = 178
Cross-section surface of the applied nail with / without rusting away Appg [MM?] = 616
09.02.2016 1 Ruvolum Online Tool Version 29.01.2016



Proofs —[
Proof of the mesh against shearing-off at the upslope edge of the spike plate Fulfilled
Proof of the mesh to selective transmission of the force Z onto the nail Fulfilled
Proof of the nail against sliding-off of a superficial layer parallel to the slope Fulfilled
Proof of the mesh against puncturing Fulfilled
Proof of the nail to combined stress Fulfilled
The given proofs concern the investigation of superficial instabilities.

Additional investigations are required if there is a risk regarding global
stability of the slope. If necessary the nail type and nail pattern have to be
adapted.

Investigation of local instabilities between single nails
Proof of the mesh against shearing-off at the upslope edge of the spike plate
Maximum stress on the mesh for shearing-off in nail direction at the Pg [kN] = 42.0
upslope edge of the spike plate (dimensioning level).

Thickness of decisive sliding mechanism tre IMm] = 0.80
Bearing resistance of the mesh against shearing-off in nail direction at PR [kN] = 90.0
the upslope edge of the spike plate (characteristic value).

Resistance correction value for shearing-off of the mesh Ypr [-1 = 1.5
Dimensioning value of the bearing resistance of the mesh against shearing-off PR/Y pr [kN] = 60.0

Proof of bearing safety
Proof of the mesh to selective transmission of the force Z onto the nail
Slope parallel force taken into account in the equilibrium considerations

Bearing resistance of the mesh to selective, slope-parallel tensile stress

Resistance correction value for selective, slope-parallel transmission of the force Z

Dimensioning value of the bearing resistance of the mesh to tensile stress

Proof of bearing safety

Pq & Pr/YpR Fulfilled

Zg [kN] = 15.0
Zg [kN] = 30.0
Yzg [-] = 15
Zp/Tzp [kN] = 20.0

Zyg = Zp/ Yz Fulfilled

Investigation of slope-parallel, superficial instabilities

Proof of the nail against sliding-off of a superficial layer parallel to the slope

Pretensioning force effectively applied on nail

Load factor for positive influence of pretension V

Dimensioning value of the applied pretensioning force by positive influence of V
Calculatorily required shear force at dimensioning level in function of Vg
Bearing resistance of the nail to shear stress

Resistance correction value for shearing-off of the nail

Dimensioning value of the bearing resistance of the nail to shear stress

Proof of bearing safety

Proof of the mesh against puncturing

Pretensioning force effectively applied on nail

Load factor for negative influence of pretension V

Dimensioning value of the applied pretensioning force by negative influence of V
Bearing resistance of the mesh to pressure stress in nail direction

Resistance correction value for puncturing

Dimensioning value of the bearing resistance of the mesh to pressure stress
Proof of bearing safety

V [kN] = 30.0

Yy [-] = 0.8

Vg [kN]= 24.0
SqlkN]=  106.8

Srred [KN1=  178.0
Yor [-1= 1.5
Srred/Tsp kN1 = 118.7

Sq <= Sprred/YsR Fulfilled

V [kN] = 30.0

Yy [-1 = 1.5

Vi [kN] = 45.0
Dr[kN]=  180.0
YpR [-]= 1.5
Dr/Tpr kNI = 120.0

Vd" = DR/YDR Fulfilled

09.02.2016 2
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Proof of the nail to combined stress

Pretensioning force effectively applied on nail V [kN] = 30.0
Load factor for positive influence of pretension V Yy [-1= 0.8
Dimensioning value of the applied pretensioning force by positive influence of V Vqr [kN] = 24.0
Load factor for negative influence of pretension vV Ty [-1 = 1.5
Dimensioning value of the applied pretensioning force by negative influence of V Vi [kN] = 45.0
Calculatorily required shear force at dimensioning level in function of Vg Sq [kN] = 106.8
Maximum stress on the mesh for shearing-off Pg [kN] = 42.0
Bearing resistance of the nail to tensile stress Trred [kN] = 308.0
Bearing resistance of the nail to shear stress SRred [kN] = 178.0
Resistance correction value for tensile stress YR [-1= 1.5
Resistance correction value for shear stress Ysrl-1= 1.5
Proof of bearing safety ([Vai/(Trred/TTR)IZ + [Sa/(Srrea/Msr)1D0> = 1.0 0.93 Fulfilled
Proof of bearing safety (IPg/(TRred/YTR)> + [S¢/(Srreq/Ysr)ID"™ = 1.0 0.92 Fulfilled
Minimal tensile strength in the nail for superficial instabilities
Dimensioning value of the static equivalent tensile force in the nail for determination of the Tqg [kN] = 141.7
nail length
Crogs=-secfipn: View nail arrangement:
4 TR
ps Layer t=]1.00 %| m
H thickness
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o ' -]
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¥ .
I ' B L S ; =
k Nail w=(0.0 =degrees X > *
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Slope inclination a4=190.0
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Dimensioning of the slope stabilization system TECCO® / SPIDER® by the

RUVOLUM® method

Project No.
Project Name

Date, Author

Input quantities

Slope inclination o 90.0 degrees
Layer thickness t 1.00m
Friction angle ground (characteristic value) oT% 37.0 degrees
Volume weight ground (characteristic value) Y 27.0 kN/m3
Nail inclination to horizontal W 0.0 degrees
Nail distance horizontal a 2,90 m
Nail distance in line of slope b 1.45m
Load cases
Streaming pressure considered No
Earthquake considered No
Coefficient of horizontal acceleration due to earthquake Eh = 0.000 [-]
Coefficient of vertical acceleration due to earthquake Ey = 0.000 {-]
Defaults and Safety Factors
Cohesion ground (characteristic value) Ck 0.0 kN/m2
Radius of pressure cone, top 4 0.15m
Inclination of pressure cone to horizontal 6 45.0 degrees
Slope-parallel force Z4 15.0 kN
Pretensioning force of the system \ 30.0 kN
Partial safety correction value for friction angle Yo 1.00 [-] Dimensioning quantities
Partial safety correction value for cohesion Yc 1,00 [-] ®q [degrees ] = 37.0
Partial safety correction value for volume weight Ty 1.00 [-] B [kN/mz] - 00
Model uncertainty correction value Ymod 1.20[-] 3
YqlkN/m™] = 27.0

Elements of the system

Applied mesh type
Applied spike plate

TeECCco® G65/3

TECCO® system spike plate P33

Bearing resistance of mesh to selective, slope parallel tensile stress ZR [kN] = 30
Bearing resistance of mesh to pressure stress in nail direction DR [kN] = 180
Bearing resistance of mesh against shearing-off in nail direction PR [kN] = 90
Applied nail type GEWI D = 32 mm
Taking into account rusting away Yes

Bearing resistance of nail to tensile stress Trred [KN] = 308
Bearing resistance of nail to shear stress SRred [KN] = 178
Cross-section surface of the applied nail with / without rusting away Arpg [mm?] = 616

09.02.2016
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Proofs

Proof of the mesh against shearing-off at the upslope edge of the spike plate Fulfilled
Proof of the mesh to selective transmission of the force Z onto the nail Fulfilled
Proof of the nail against sliding-off of a superficial layer parallel to the slope Fulfilled
Proof of the mesh against puncturing Fulfilled
Proof of the nail to combined stress Fulfilled
The given proofs concern the investigation of superficial instabilities.
Additional investigations are required if there is a risk regarding global
stability of the slope. If necessary the nail type and nail pattern have to be
adapted.

Investigation of local instabilities between single nails
Proof of the mesh against shearing-off at the upslope edge of the spike plate
Maximum stress on the mesh for shearing-off in nail direction at the Pq [kN] = 42.9
upslope edge of the spike plate (dimensioning level).
Thickness of decisive sliding mechanism trer [m] = 0.80
Bearing resistance of the mesh against shearing-off in nail direction at PR [kN] = 90.0
the upslope edge of the spike plate (characteristic value).
Resistance correction value for shearing-off of the mesh Ypr [-1= 1.5
Dimensioning value of the bearing resistance of the mesh against shearing-off PR/Y pp [kN] = 60.0

Proof of bearing safety

Proof of the mesh to selective transmission of the force Z onto the nail

Py < PRr/YpR Fulfilled

Slope parallel force taken into account in the equilibrium considerations Z4 [kN] = 15.0
Bearing resistance of the mesh to selective, slope-parallel tensile stress Zr [kN] = 30.0
Resistance correction value for selective, slope-parallel transmission of the force Z Yzr [-1 = 1.5
Dimensioning value of the bearing resistance of the mesh to tensile stress Zp/TzRr [kN] = 20.0

Proof of bearing safety

Z4 = Zp/YzR Fulfilled

Investigation of slope-parallel, superficial instabilities

Proof of the nail against sliding-off of a superficial layer parallel to the slope

Pretensioning force effectively applied on nail V [kN] = 30.0
Load factor for positive influence of pretension V Yy [-1 = 0.8
Dimensioning value of the applied pretensioning force by positive influence of V Vqi [kN]= 24.0
Calculatorily required shear force at dimensioning level in function of V| Sq [kN] = 98.5
Bearing resistance of the nail to shear stress SRrred [KN] = 178.0
Resistance correction value for shearing-off of the nail Ygr [-] = M5
Dimensioning value of the bearing resistance of the nail to shear stress Spred/Ysr [kN] = 118.7

Proof of bearing safety

Proof of the mesh against puncturing

Sd = SRred/YSR Fulfilled

Pretensioning force effectively applied on nail V [kN] = 30.0
Load factor for negative influence of pretension V Yy [-1= 1.5
Dimensioning value of the applied pretensioning force by negative influence of V Vg [kN] = 45.0
Bearing resistance of the mesh to pressure stress in nail direction DR [kN] = 180.0
Resistance correction value for puncturing Ypr [-] = 1.5
Dimensioning value of the bearing resistance of the mesh to pressure stress Dr/YpR [kN] = 120.0

Proof of bearing safety

VdI| <= Dr/Ypr Fulfilled
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Proof of the nail to combined stress

Pretensioning force effectively applied on nail V [kN] =
Load factor for positive influence of pretension V Yy [-1=
Dimensioning value of the applied pretensioning force by positive influence of V Vqi [kN] =
Load factor for negative influence of pretension V Yy -1 =
Dimensioning value of the applied pretensioning force by negative influence of V Vqii [kN] =
Calculatorily required shear force at dimensioning level in function of Vg Sy [kN] =
Maximum stress on the mesh for shearing-off Pg [kN] =
Bearing resistance of the nail to tensile stress Trred [kN] =
Bearing resistance of the nail to shear stress Spred [KN] =
Resistance correction value for tensile stress Ytr[-1=
Resistance correction value for shear stress Ygr[-1=
Proof of bearing safety (Va/(Trred/*TR)I + [Sa/(Srred/Tsp)I*)°> < 1.0 0.86
Proof of bearing safety ([Pg/(Tred/TTRNZ + [Sq/(Srrea/Tsp)1)"> = 1.0 0.86
Minimal tensile strength in the nail for superficial instabilities

Dimensioning value of the static equivalent tensile force in the nail for determination of the Tqy [kN] =

nail length

Crogs=sectipn:

Layer t=11.00

thickness

o

inclination

Slope inclination a=190.0

Nail ¢=|0.0 : tegrees

30.0
0.8
24.0
1.5
45.0
98.5
42.9
308.0
178.0
1.5
1.5

Fulfilled
Fulfilled

130.7

View nail arrangement:

-
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Dimensioning of the slope stabilization system TECCO® / SPIDER® by the

RUVOLUM® method

Project No.
Project Name

Date, Author

Input quantities

Slope inclination a 90.0 degrees
Layer thickness t 1.00 m
Friction angle ground (characteristic value) oy 37.0 degrees
Volume weight ground (characteristic value) Tk 27.0 kN/m3
Nail inclination to horizontal W 0.0 degrees
Nail distance horizontal a 2.90m
Nail distance in line of slope b 1.45m
F_oad cases
Streaming pressure considered No
Earthquake considered No
Coefficient of horizontal acceleration due to earthquake Eh = 0.000 [-]
Coefficient of vertical acceleration due to earthquake Ey = 0.000 [-]
Defaults and Safety Factors ‘1
Cohesion ground (characteristic value) Ck = 0.0 kN/m2
Radius of pressure cone, top 4 = 0.15m
Inclination of pressure cone to horizontal o] = 45.0 degrees
Slope-parallel force Z4 = 15.0 kN
Pretensioning force of the system \ = 30.0 kN
Partial safety correction value for friction angle Yo = 1.00 [-] Dimensioning guantities
Partial safety correction value for cohesion Yc = 1.00 [-] g [degrees | = 37.0
Partial safety correction value for volume weight Yy = 1.00 [-] ey [kN/mz] - 0.0
Model uncertainty correction value Ymod = 1.30 [-] 3
YqlkN/m™] = 27.0
Elements of the system J
Applied mesh type TECCO® G65/3
Applied spike plate TECCO® system spike plate P33
Bearing resistance of mesh to selective, slope parallel tensile stress Zp [kN] = 30
Bearing resistance of mesh to pressure stress in nail direction DR [kN] = 180
Bearing resistance of mesh against shearing-off in nail direction Pr [kN] = 90
Applied nail type GEWI D = 32 mm
Taking into account rusting away Yes
Bearing resistance of nail to tensile stress Trred [KN] = 308
Bearing resistance of nail to shear stress SRred [kN1 = 178
Cross-section surface of the applied nail with / without rusting away Agpg [mm?] = 616
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Proofs

Proof of the mesh against shearing-off at the upslope edge of the spike plate Fulfilled
Proof of the mesh to selective transmission of the force Z onto the nail Fulfilled
Proof of the nail against sliding-off of a superficial layer parallel to the slope Fulfilled
Proof of the mesh against puncturing Fulfilled
Proof of the nail to combined stress Fulfilled
The given proofs concern the investigation of superficial instabilities.

Additional investigations are required if there is a risk regarding global

stability of the slope. If necessary the nail type and nail pattern have to be

adapted.
bnvestigation of local instabilities between single nails

Proof of the mesh against shearing-off at the upslope edge of the spike plate

Maximum stress on the mesh for shearing-off in nail direction at the Py [kN] = 46.2
upslope edge of the spike plate (dimensioning level).

Thickness of decisive sliding mechanism trer Im] = 0.80
Bearing resistance of the mesh against shearing-off in nail direction at PR [kN] = 90.0
the upslope edge of the spike plate (characteristic value).

Resistance correction value for shearing-off of the mesh Ypr [-]1= 1.5
Dimensioning value of the bearing resistance of the mesh against shearing-off PR/Y pRr [kN] = 60.0

Proof of bearing safety
Proof of the mesh to selective transmission of the force Z onto the nail
Slope paraliel force taken into account in the equilibrium considerations

Bearing resistance of the mesh to selective, slope-parallel tensile stress

Resistance correction value for selective, slope-parallel transmission of the force Z

Dimensioning value of the bearing resistance of the mesh to tensile stress

Proof of bearing safety

Pg <= Pr/TpR Fulfilled

Z4 [kN] = 15.0
Zg [KN] = 30.0
Yzr[-1= 1.5
Z/T 7R [kN] = 20.0

Z4 < ZR/Y7zR Fulfilled

Investigation of slope-parallel, superficial instabilities

Proof of the nail against sliding-off of a superficial layer parallel to the slope

Pretensioning force effectively applied on nail

Load factor for positive influence of pretension V

Dimensioning value of the applied pretensioning force by positive influence of vV
Calculatorily required shear force at dimensioning level in function of Vi
Bearing resistance of the nail to shear stress

Resistance correction value for shearing-off of the nail

Dimensioning value of the bearing resistance of the nail to shear stress

Proof of bearing safety

Proof of the mesh against puncturing

Pretensioning force effectively applied on nail

Load factor for negative influence of pretension V

Dimensioning value of the applied pretensioning force by negative influence of vV
Bearing resistance of the mesh to pressure stress in nail direction

Resistance correction value for puncturing

Dimensioning value of the bearing resistance of the mesh to pressure stress
Proof of bearing safety

V [kN] = 30.0

Yy [-] = 0.8

Vg [kN]= 24.0

Sq [kN] = 99.6

Srred [kN1=  178.0
Yog [-] = 1.5
SRred/Tsr [kN] = 118.7

Sd = Srred/Tsr Fulfilled

V [kN] = 30.0

Yy -] = 15

Vit [kN] = 45.0
DRIkN]=  180.0
Ypr [-] = 15
DRMpr KNI = 120.0

Vil = DR/YDR Fulfilled
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Proof of the nail to combined stress

Pretensioning force effectively applied on nail V [kN] = 30.0
Load factor for positive influence of pretension V Yy [-1= 0.8
Dimensioning value of the applied pretensioning force by positive influence of V Vgt [kN] = 24.0
Load factor for negative influence of pretension V Yy [-1= 1.5
Dimensioning value of the applied pretensioning force by negative influence of V Vg [kN] = 45.0
Calculatorily required shear force at dimensioning level in function of Vg Sq [kN] = 99.6
Maximum stress on the mesh for shearing-off Pg [kN] = 46.2
Bearing resistance of the nail to tensile stress TRred [kKN] = 308.0
Bearing resistance of the nail to shear stress SRred [kN] = 178.0
Resistance correction value for tensile stress Ytr[-1= 1.5
Resistance correction value for shear stress Ysr [-1= 1.5
Proof of bearing safety ([Van/(Trrea/YTR)IZ + [Sa/(Srrea/TsrID'™ = 1.0 0.87 Fulfilled
Proof of bearing safety (IPg/(Trreg/YTR)> + [S¢/(Srrea/Ysr)ID'™ = 1.0 0.87 Fulfilled

Minimal tensile strength in the nail for superficial instabilities

Dimensioning value of the static equivalent tensile force in the nail for determination of the Ty [kN] = 132.2
nail length
Crogs=sectipn: View nail arrangement:
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RocPlane Page 1 of 2
AvéoTng Z. ABpapidng

EPIO: <<FrEQTEXNIKES EPEYNHTIKEZ EPIAZIES-MEAETES INA TON KINAYNO AMNOKOAAHZHZ
KAl KATAMTQZEQN BPAXQN £THN MEPIOXH KYBOYPI, NMOPTO PA®TH TOY AHMOY
MAPKOMOYAQY >>

AMEZA EPIA ENIZXYZHZ EYITAGEIAT NMPANQN

FEQAOTIKH - FEQTEXNIKH MEAETH

AIATOMH EAEMXOY B-B*

Ovopa apyeiou: ALaotagloAdynon cUeTNUATOC ayKUPWONC LIE nAweelc — Nepintwon 1. doc

RocPlane Analysis Information
Document Name:
Awotacloddynon cOoTNUOTOS AykUPWONG UE NAWOELS — Nepintwon 1
Job Title:
RocPlane - Planar Wedge Stability Analysis
Analysis Results:
Analysis type = Deterministic
Normal Force =49.0548 t/m
Resisting Force = 33.7503 t/m
Driving Force =26.2357 t/m
Factor of Safety = 1.28643
Geometry:
Slope Height =6.05m
Wedge Weight =51.0807 t/m
Wedge Volume = 18.9188 m~3/m
Rock Unit Weight = 2.7 t/m*3
Slope Angle =100 °
Failure Plane Angle = 25 °
Upper Face Angle =21 °
Bench Width : Not Present
Waviness =0°
Intersection Point (B) of slope and upper face = (-1.06678 , 6.05)
Intersection point (C) of tension crack and upper face = ( 2.43322 , 7.39352 )
Intersection point (D) of failure plane and tension crack = ( 2.43322 , 1.13463 )
Slope length ( Origin --> B)=6.14596 m
Tension Crack Length (C --> D)=6.25889 m
Failure Plane length ( Origin --> D)=2.68476 m
Tension Crack : present
Tension Crack Angle =90°
Distance From Crest =3.5m
Tension Crack Length = 6.25889 m
Strength:
Shear Strength Model : Mohr-Coulomb
Friction Angle = 25 °
Cohesion = 0 t/m"2
Shear Strength: 22.8746 t/m*2
Water Pressure:
Water Unit Weight = 1 t/m~3
Pressure Distribution Model : Toe
Percent Filled : 20 %
Water Force on Failure Plane = 2.44687 t/m
Water Force on Tension Crack Plane = 0.0591938 t/m
Seismic Force:
Direction : User Defined
Seismic Coefficient : 0.09
Angle = 27 °©
Seismic Force : 4.59726 t/m
External Forces : Not Present



RocPlane
Avéomng Z. ABpapidng

EPrO: <<MEQTEXNIKEE EPEYNHTIKEZ EPT.
KAl KATAMTTQEEQN BPAXQN STHN MEPIOXH KYBOYPI, MOPTO PA®TH TOY AHMOY

MAPKOMOYAQY >>

AMESA EPTA ENIEXYZHZ EYSTAGEIAZ NMPANQN
FEQAOTIKH - FEQTEXNIKH MEAETH

AIATOMH EAEMXOY B-B’

Ovoua apyeiou: AlgTacLoAOynan gUGTNLLOTOC avkUpwonc pe nAwoelg — MNepintwon 1. doc
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RocPlane Page 1 of 2
AvéoTng Z. ABpapidng

EPFO: <<[EQTEXNIKEE EPEYNHTIKEZ EPTAZIEZ-MEAETEZ INA TON KINAYNO ANOKOAAHZHE
KAl KATANTQZIEQN BPAXQN ETHN MEPIOXH KYBOYPI, MOPTO PA®TH TOY AHMOY
MAPKOMOYAQY >>

AMEZA EPIrA ENIEXYZHZ EYZTAGEIAL MPANON

FEQAOTIKH - TEQTEXNIKH MEAETH

AIATOMH EAEMXOY B-B’

Ovopa apxeiou: AlEoTACLOAOYNGoN CUCTNUATOC OyKUPWONG UE NAWOELS — Nepirrtwon 2. doc

RocPlane Analysis Information
Document Name:
AlaoTootoAdynon cUCTNUATOS AyKUPWONG HE NAWOEL, — Mepintwon 2
Job Title:
RocPlane - Planar Wedge Stability Analysis
Analysis Results:
Analysis type = Deterministic
Normal Force = 41.5772 t/m
Resisting Force = 30.2635 t/m
Driving Force = 24.5624 t/m
Factor of Safety = 1.23211
Geometry:
Slope Height =6.06m
Wedge Weight = 51.0807 t/m
Wedge Volume = 18.9188 m"3/m
Rock Unit Weight = 2.7 t/m*3
Slope Angle =100 °
Failure Plane Angle =25 °
Upper Face Angle =21 °
Bench Width : Not Present
Waviness =0°
Intersection Point (B) of slope and upper face = (-1.06678 , 6.05 )
Intersection point (C) of tension crack and upper face = ( 2.43322 , 7.39352)
Intersection point (D) of failure plane and tension crack = ( 2.43322,1.13463)
Slope length ( Origin --> B)=6.14596 m
Tension Crack Length (C --> D) =6.25889m
Failure Plane length ( Origin --> D) =2.68476 m
Tension Crack : present
Tension Crack Angle =90°
Distance From Crest =3.6m
Tension Crack Length = 6.25889 m
Strength:
Shear Strength Model : Mohr-Coulomb
Friction Angle = 25 °
Cohesion = 0 t/m”"2
Shear Strength: 19.3878 t/m"2
Water Pressure:
Water Unit Weight = 1 t/m*3
Pressure Distribution Model : Toe
Percent Filled : 50 %
Water Force on Failure Plane = 8.40182 t/m
Water Force on Tension Crack Plane = 3.28226 t/m
External Forces : Not Present
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RocPlane Analysis Information
Document Name:

Awotasloddynon clotnpatog aykUpwong ue NAWOELS — Mepimtwon 3
Job Title:

RocPlane - Planar Wedge Stability Analysis

Analysis Results:
Analysis type = Deterministic
Normal Force =48.8943 t/m
Resisting Force = 33.6755 t/m
Driving Force =21.6413 t/m
Factor of Safety = 1.55608
Geometry:
Slope Height =6.05m
Wedge Weight =51.0807 t/m
Wedge Volume = 18.9188 m~3/m
Rock Unit Weight = 2.7 t/m”3
Slope Angle =100 °
Failure Plane Angle = 25 °
Upper Face Angle =21 °
Bench Width : Not Present
Waviness =0°
Intersection Point (B) of slope and upper face = ( -1.06678 , 6.05 )
Intersection point (C) of tension crack and upper face = ( 2.43322 , 7.39352 )
Intersection point (D) of failure plane and tension crack = (2.43322 , 1.13463 )
Slope length ( Origin --> B)=6.14596 m
Tension Crack Length (C --> D) =6.25889 m
Failure Plane length ( Origin --> D) =2.68476 m
Tension Crack : present
Tension Crack Angle =90 °
Distance From Crest =3.5m
Tension Crack Length = 6.25889 m
Strength:
Shear Strength Model : Mohr-Coulomb
Friction Angle = 25 °
Cohesion = 0 t/m”2
Shear Strength: 22,7998 t/mA2
Water Pressure:
Water Unit Weight = 1 t/m*3
Pressure Distribution Model : Toe
Percent Filled : 20 %
Water Force on Failure Plane = 2.44687 t/m
Water Force on Tension Crack Plane = 0.0591938 t/m
External Forces : Not Present
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Dimensioning of the slope stabilization system TECCO® / SPIDER® by the

RUVOLUM® method

Project No.
Project Name
Date, Author

|anut quantities

Slope inclination a 90.0 degrees
Layer thickness t 0.60 m
Friction angle ground (characteristic value) o]% 37.0 degrees
Volume weight ground (characteristic value) Yk 27.0 kN/m3
Nail inclination to horizontal v 0.0 degrees
Nail distance horizontal a 3.10m
Nail distance in line of slope b 1.55m
Load cases 4]
Streaming pressure considered No
Earthquake considered Yes
Coefficient of horizontal acceleration due to earthquake Eh = 0.080 [-]
Coefficient of vertical acceleration due to earthquake Ey - 0.040 [-]
Iiefaults and Safety Factors j
Cohesion ground (characteristic value) Ck 0.0 kN/m2
Radius of pressure cone, top 4 0.15m
Inclination of pressure cone to horizontal 6 45.0 degrees
Slope-parallel force Z4 15.0 kN
Pretensioning force of the system Y 30.0 kN
Partial safety correction value for friction angle Yo 1.00 [-] Dimensioning quantities
Partial safety correction value for cohesion Y 1.00 [-] ®4 [degrees ] = 37.0
Partial safety correction value for volume weight Ty 1.00 [-] ey [kN/mz] — 00
Model uncertainty correction value Tmod 1.00 [-] 3
YglkN/m™1 = 27.0

Elements of the system

-

Applied mesh type
Applied spike plate

Bearing resistance of mesh to selective, slope parallel tensile stress

Bearing resistance of mesh to pressure stress in nail direction

Bearing resistance of mesh against shearing-off in nail direction

Applied nail type
Taking into account rusting away
Bearing resistance of nail to tensile stress

Bearing resistance of nail to shear stress

Cross-section surface of the applied nail with / without rusting away

Tecco® Ges/3
TECCO® system spike plate P33

ZR[kN] = 30
DrIkN] = 180
PRIKN] = 90

GEWI D = 28 mm

Yes

TRreg [KN] = 226
Shred [kN] = 130
Arpg [mm?] = 452
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I Proofs

Proof of the mesh against shearing-off at the upslope edge of the spike plate Fulfilled
Proof of the mesh to selective transmission of the force Z onto the nail Fulfilled
Proof of the nail against sliding-off of a superficial layer parallel to the slope Fulfilled
Proof of the mesh against puncturing Fulfilled
Proof of the nail to combined stress Fulfilled

The given proofs concern the investigation of superficial instabilities.
Additional investigations are required if there is a risk regarding global
stability of the slope. If necessary the nail type and nail pattern have to be
adapted.

Investigation of local instabilities between single nails

Proof of the mesh against shearing-off at the upslope edge of the spike plate

Maximum stress on the mesh for shearing-off in nail direction at the Pgq [kN] = 50.7
upslope edge of the spike plate (dimensioning level).

Thickness of decisive sliding mechanism tre Ml = 0.60

Bearing resistance of the mesh against shearing-off in nail direction at Pr [kN] = 90.0
the upslope edge of the spike plate (characteristic value).

Resistance correction value for shearing-off of the mesh Ypr [-1= 1.5
Dimensioning value of the bearing resistance of the mesh against shearing-off Pr/Y pr [kN] = 60.0
Proof of bearing safety Pq <= Pr/YpR Fulfilled

Proof of the mesh to selective transmission of the force Z onto the nail

Slope parallel force taken into account in the equilibrium considerations Z4 [kN] = 15.0
Bearing resistance of the mesh to selective, slope-parallel tensile stress Zg [kN] = 30.0
Resistance correction value for selective, slope-parallel transmission of the force Z Yzr [-1= 1.5
Dimensioning value of the bearing resistance of the mesh to tensile stress Zp/Yzr [kN] = 20.0
Proof of bearing safety Z4 = ZR/YTzR Fulfilled

Investigation of slope-parallel, superficial instabilities

Proof of the nail against sliding-off of a superficial layer parallel to the slope

Pretensioning force effectively applied on nail V [kN] = 30.0
Load factor for positive influence of pretension V Yy [-1= 0.8
Dimensioning value of the applied pretensioning force by positive influence of V Vg [kN]= 24.0
Calculatorily required shear force at dimensioning level in function of V) Sq [kN] = 67.6
Bearing resistance of the nail to shear stress SRred [kN] = 130.0
Resistance correction value for shearing-off of the nail Ygr [-1= 1.5
Dimensioning value of the bearing resistance of the nail to shear stress SRred/Ysr [kN] = 86.7
Proof of bearing safety S4 = SRred/VsR Fulfilled

Proof of the mesh against puncturing

Pretensioning force effectively applied on nail V [kN] = 30.0
Load factor for negative influence of pretension V Yy l-1= 1.5
Dimensioning value of the applied pretensioning force by negative influence of V Vqi [kNT = 45.0
Bearing resistance of the mesh to pressure stress in nail direction DR [kN] = 180.0
Resistance correction value for puncturing Ypr[-1= 1.5
Dimensioning value of the bearing resistance of the mesh to pressure stress Dr/YpRr [kN] = 120.0
Proof of bearing safety Vg1 = DR/YpR Fulfilled
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Proof of the nail to combined stress

Pretensioning force effectively applied on nail V [kN] = 30.0
Load factor for positive influence of pretension Vv Yy [-1= 0.8
Dimensioning value of the applied pretensioning force by positive influence of V V41 [kN] = 24.0
Load factor for negative influence of pretension vV Ty l-1= 1.5
Dimensioning value of the applied pretensioning force by negative influence of V Vil [kN] = 45.0
Calculatorily required shear force at dimensioning level in function of Vil Sq [kN] = 67.6
Maximum stress on the mesh for shearing-off Py [kN] = 50.7
Bearing resistance of the nail to tensile stress Trred [kN] = 226.0
Bearing resistance of the nail to shear stress SRred [kN] = 130.0
Resistance correction value for tensile stress TR [-]1 = 1.5
Resistance correction value for shear stress Yor [-] = 1.5
Proof of bearing safety (IVgi/(Trrea/YTR)I® + [Sa/(Srrea/sp)12)"> < 1.0 0.84 Fulfilled
Proof of bearing safety (IPg/(Tprea/TR)1 + [Sa/(Sprea/Tsp)1D°> < 1.0 0.85 Fulfilled
Minimal tensile strength in the nail for superficial instabilities
Dimensioning value of the static equivalent tensile force in the nail for determination of the Ty [kN] = 89.7
nail length
Crogfs=sqction: View nail arrangement;
Layer t=|060 %{ m
thickness

5

A r S
:li'
+ 9 v ) - Y = 2 >
s Nail w=[0.0 Tl degrees I
l inclination . .‘_L A
—H — . —

Slope inclination o= IQU.U %l degrees
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Dimensioning of the slope stabilization system TECCO® / SPIDER® by the

RUVOLUM® method

Project No.
Project Name

Date, Author

Input quantities

Slope inclination o 90.0 degrees
Layer thickness t 0.60 m
Friction angle ground (characteristic value) o] 37.0 degrees
Volume weight ground (characteristic value) Tk 27.0 kN/m3
Nail inclination to horizontal v 0.0 degrees
Nail distance horizontal a 3.10m
Nail distance in line of slope b 1.55m
Ii)ad cases ]
Streaming pressure considered No
Earthquake considered No
Coefficient of horizontal acceleration due to earthquake €h = 0.000 [-]
Coefficient of vertical acceleration due to earthquake Ey = 0.000 [-]
Defaults and Safety Factors —’

Cohesion ground (characteristic value) Ck 0.0 kN/m2
Radius of pressure cone, top 4 0.15m
Inclination of pressure cone to horizontal 5 45.0 degrees
Slope-parallel force Z4 15.0 kN
Pretensioning force of the system \ 30.0 kN
Partial safety correction value for friction angle Yo 1.00 [-] Dimensioning quantities
Partial safety correction value for cohesion Y 1.00 [-] @4 [degrees ] = 37.0
Partial safety correction value for volume weight Ty 1.00 [-] . [kN/mZ] - 00
Model uncertainty correction value Tmod 1.20 [-] 3

Y4 [kN/m™] = 27.0

Ijlements of the system

Applied mesh type
Applied spike plate

TECCO® G65/3
TECCO® system spike plate P33

Bearing resistance of mesh to selective, slope parallel tensile stress ZR [kN] = 30
Bearing resistance of mesh to pressure stress in nail direction DR [kN] = 180
Bearing resistance of mesh against shearing-off in nail direction PR [kN] = 90
Applied nail type GEWI D =28 mm
Taking into account rusting away Yes

Bearing resistance of nail to tensile stress Trred [kN] = 226
Bearing resistance of nail to shear stress SRred [kN] = 130
Cross-section surface of the applied nail with / without rusting away Areg [Mm?] = 452
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Proofs

Proof of the mesh against shearing-off at the upslope edge of the spike plate Fulfilled
Proof of the mesh to selective transmission of the force Z onto the nail Fulfilled
Proof of the nail against sliding-off of a superficial layer parallel to the slope Fulfilled
Proof of the mesh against puncturing Fulfilled
Proof of the nail to combined stress Fulfilled
The given proofs concern the investigation of superficial instabilities.
Additional investigations are required if there is a risk regarding global
stability of the slope. If necessary the nail type and nail pattern have to be
adapted.
anestigation of local instabilities between single nails
Proof of the mesh against shearing-off at the upslope edge of the spike plate
Maximum stress on the mesh for shearing-off in nail direction at the Py [kN] = 52.4
upslope edge of the spike plate (dimensioning level).
Thickness of decisive sliding mechanism trel [M] = 0.60
Bearing resistance of the mesh against shearing-off in nail direction at PR [kN] = 90.0
the upslope edge of the spike plate (characteristic value).
Resistance correction value for shearing-off of the mesh Ypr[-1= 15
Dimensioning value of the bearing resistance of the mesh against shearing-off Pr/Y pRr [kN] = 60.0

Proof of bearing safety
Proof of the mesh to selective transmission of the force Z onto the nail
Slope parallel force taken into account in the equilibrium considerations

Bearing resistance of the mesh to selective, slope-parallel tensile stress

Resistance correction value for selective, slope-parallel transmission of the force Z
Dimensioning value of the bearing resistance of the mesh to tensile stress

Proof of bearing safety

Pq = Pr/TpPR Fulfilled

Zq [kN] = 15.0
Zg [kN] = 30.0
Yzr 1= 1.5

Zp/Tzr [KN] = 20.0

Zg = Zr/T7R Fulfilled

Investigation of slope-parallel, superficial instabilities

Proof of the nail against sliding-off of a superficial layer parallel to the slope
Pretensioning force effectively applied on nail

Load factor for positive influence of pretension \

Dimensioning value of the applied pretensioning force by positive influence of V
Calculatorily required shear force at dimensioning level in function of V|

Bearing resistance of the nail to shear stress

Resistance correction value for shearing-off of the nail

Dimensioning value of the bearing resistance of the nail to shear stress

Proof of bearing safety

Proof of the mesh against puncturing

Pretensioning force effectively applied on nail

Load factor for negative influence of pretension V

Dimensicning value of the applied pretensioning force by negative influence of V
Bearing resistance of the mesh to pressure stress in nail direction

Resistance correction value for puncturing

Dimensioning value of the bearing resistance of the mesh to pressure stress
Proof of bearing safety

V [kN] = 30.0
Yy [ = 0.8

Vg [kN]= 24.0

Sq [kN] = 62.8

Spred [KNI = 130.0
Yep [-] = 1.5
Sgred/TsR [KN] = 86.7

Sq = Srred/ TSR Fulfilled

V [kN] = 30.0
Yy -1 = 1.5

Vg [kN] = 45.0
DrIkNI=  180.0
Yor [-] = 1.5
Dr/Ypr [KNI=  120.0

Vdn = DR/TDR Fulfilled
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Proof of the nail to combined stress

Pretensioning force effectively applied on nail V [kN] = 30.0
Load factor for positive influence of pretension vV Yy [-]1 = 0.8
Dimensioning value of the applied pretensioning force by positive influence of vV Vg [kN] = 24.0
Load factor for negative influence of pretension vV Yy -1 = 1.5
Dimensioning value of the applied pretensioning force by negative influence of v Vi [kN] = 45.0
Calculatorily required shear force at dimensioning level in function of Vi Sq [kN] = 62.8
Maximum stress on the mesh for shearing-off P4 [kN] = 52.4
Bearing resistance of the nail to tensile stress TRred [kN] = 226.0
Bearing resistance of the nail to shear stress SRred [kN] = 130.0
Resistance correction value for tensile stress TR [-1= 1.5
Resistance correction value for shear stress Tsr [-]1 = 1.5
. 2 2,0.5 )
Proof of bearing safety ([Vd”/(TRred/YTR)] + [Sd/(SRred/TSR)] ) = 1.0 0.78 Fulfilled
Proof of bearing safety (IPg/(Trreq/YTR)I + [Sg/(Srreq/Tsr)12)%> < 1.0 0.80 Fulfilled
Minimal tensile strength in the nail for superficial instabilities
Dimensioning value of the static equivalent tensile force in the nail for determination of the Ty [kN] = 83.3
nail length
Crogls=sdction: View nail arrangement:
il
I
H S Layer t=10.60 %’ m
- thickness
:
L}
L}
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Dimensioning of the slope stabilization system TECCO® / SPIDER® by the

®

RUVOLUM™ method

Project No.
Project Name
Date, Author

| Input quantities

Slope inclination o = 90.0 degrees
Layer thickness t = 0.60 m
Friction angle ground (characteristic value) ol% = 37.0 degrees
Volume weight ground (characteristic value) T = 27.0 kN/m3
Nail inclination to horizontal v = 0.0 degrees
Nail distance horizontal a = 3.10 m
Nail distance in line of slope b = 1.55m

Load cases
Streaming pressure considered No
Earthquake considered No
Coefficient of horizontal acceleration due to earthquake Eh = 0.000 [-]
Coefficient of vertical acceleration due to earthquake Ey = 0.000 [-]

Defaults and Safety Factors 4]
Cohesion ground (characteristic value) Ck = 0.0 kN/m2
Radius of pressure cone, top 4 = 0.15m
Inclination of pressure cone to horizontal 19} = 45.0 degrees
Slope-parallel force Zy = 15.0 kN
Pretensioning force of the system \ = 30.0 kN
Partial safety correction value for friction angle To = 1.00 [-] Dimensioning quantities
Partial safety correction value for cohesion Y = 1.00[-] ®q [degrees ] = 37.0
Partial safety correction value for volume weight Ty = 1.00 [-] e [kN/m2] - 0.0
Model uncertainty correction value Tmod = 1.30 [-] 3

Yo [kN/m™1 = 27.0

Elements of the system

—

Applied mesh type
Applied spike plate

Bearing resistance of mesh to selective, slope parallel tensile stress

Bearing resistance of mesh to pressure stress in nail direction

Bearing resistance of mesh against shearing-off in nail direction

Applied nail type

TECCO® G65/3
TECCO® system spike plate P33

ZpIkN] = 30
DrIkN] = 180
PRIKN] = 90

GEWID =28 mm

Taking into account rusting away Yes

Bearing resistance of nail to tensile stress Trred [kN] = 226
Bearing resistance of nail to shear stress Srred [kN] = 130
Cross-section surface of the applied nail with / without rusting away . Areg [mm’] = 452
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Woofs

Proof of the mesh against shearing-off at the upslope edge of the spike plate Fulfilled
Proof of the mesh to selective transmission of the force Z onto the nail Fulfilled
Proof of the nail against sliding-off of a superficial layer parallel to the slope Fulfilled
Proof of the mesh against puncturing Fulfilled
Proof of the nail to combined stress Fulfilled

The given proofs concern the investigation of superficial instabilities.
Additional investigations are required if there is a risk regarding global
stability of the slope. If necessary the nail type and nail pattern have to be
adapted.

Investigation of local instabilities between single nails

Proof of the mesh against shearing-off at the upslope edge of the spike plate

Maximum stress on the mesh for shearing-off in nail direction at the Pg [kN] = 56.2
upslope edge of the spike plate (dimensioning level).

Thickness of decisive sliding mechanism trel [m] = 0.60

Bearing resistance of the mesh against shearing-off in nail direction at PR [kN] = 90.0
the upslope edge of the spike plate (characteristic value).

Resistance correction value for shearing-off of the mesh Ypr [-1= 1.5
Dimensioning value of the bearing resistance of the mesh against shearing-off PR/Y pRr [kN] = 60.0
Proof of bearing safety Py < Pr/Ypg Fulfilled

Proof of the mesh to selective transmission of the force Z onto the nail

Slope parallel force taken into account in the equilibrium considerations Z4 [kN] = 15.0
Bearing resistance of the mesh to selective, slope-parallel tensile stress ZR [kN] = 30.0
Resistance correction value for selective, slope-parallel transmission of the force Z Yzr[-1= 1.5
Dimensioning value of the bearing resistance of the mesh to tensile stress Zp/Yzp [kN] = 20.0
Proof of bearing safety Z4 = Zp/YzR Fulfilled

Investigation of slope-parallel, superficial instabilities

Proof of the nail against sliding-off of a superficial layer parallel to the slope

Pretensioning force effectively applied on nail V [kN] = 30.0
Load factor for positive influence of pretension V Yy [-1= 0.8
Dimensioning value of the applied pretensioning force by positive influence of V Vg [kN]= 24.0
Calculatorily required shear force at dimensioning level in function of Vg Sq [kN] = 63.9
Bearing resistance of the nail to shear stress Srred [kN] = 130.0
Resistance correction value for shearing-off of the nail Ysr [-1= 1.5
Dimensioning value of the bearing resistance of the nail to shear stress Srred/Tsr [kN] = 86.7
Proof of bearing safety Sd = SRred/Ysr Fulfilled

Proof of the mesh against puncturing

Pretensioning force effectively applied on nail V [kN] = 30.0
Load factor for negative influence of pretension V Ty 1= 1.5
Dimensioning value of the applied pretensioning force by negative influence of V Vg [kN] = 45.0
Bearing resistance of the mesh to pressure stress in nail direction DR [kN] = 180.0
Resistance correction value for puncturing Ypr [-1= 1.5
Dimensicning value of the bearing resistance of the mesh to pressure stress Dr/YTpRr [kN] = 120.0
Proof of bearing safety Vg < Dr/Ypr Fulfilled
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Proof of the nail to combined stress

Pretensioning force effectively applied on nail V [kN] = 30.0
Load factor for positive influence of pretension Vv Yy [-1= 0.8
Dimensioning value of the applied pretensioning force by positive influence of vV Vqi [kN] = 24.0
Load factor for negative influence of pretension V Ty -1 = 1.5
Dimensioning value of the applied pretensioning force by negative influence of vV Vg [kN] = 45.0
Calculatorily required shear force at dimensioning level in function of Van Sq [kN] = 63.9
Maximum stress on the mesh for shearing-off Py [kN] = 56.2
Bearing resistance of the nail to tensile stress TRrred [kN] = 226.0
Bearing resistance of the nail to shear stress SRreg [KN] = 130.0
Resistance correction value for tensile stress Yrrl-1= 1.5
Resistance correction value for shear stress Tsr [-1 = 1.5
Proof of bearing safety ([Vgi/(Trrea/YTR)I® + [Sa/(Srred/Tsp)12)0™> < 1.0 0.80 Fulfilled
Proof of bearing safety ([Pg/(Trrea/T1r)1° + [Sa/(Srrea/Tsr) 122> < 1.0 0.83 Fulfilled
Minimal tensile strength in the nail for superficial instabilities
Dimensioning value of the static equivalent tensile force in the nail for determination of the Tq [kN] = 84.8
nail length
Crogs=s4ction: View nail arrangement:
Layer t=|0g0 —:{ m
thickness

-
b

Nail W=0.0 = degrees 5 v *
inclination _I = -

-
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Slape inclination 4=(90.0 %' deagrees
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RocFall Analysis Information

RocFall Analysis Information

Document Name

dpdixTNG avaoxeong oykoAiBou T

Project Settings_

Units: Metric

Friction angle: Use friction fngle specified in material editor
Minimum Velocity=0.1

Angular Velocity of the rocks CONSIDERED

Standard Deviations NOT USED when generating slope vertices
Random-number generation: Pseudo-random

Slope

Segment 1, Material: SCHIST
Start Point: X mean=0 std dev=0 Y mean=74.9216 std dev=0
End Point: X mean=0.645073 std dev=0 Y mean=75.1462 std dev=0

' Segment 72, Material: LIMESTOME
Start Point: X mean=24.1045 std dev=0 Y mean=96.7982 std dev=0
End Point: X mean=24.6177 std dev=0 Y mean=97.0057 std dev=0

Materials

Material name: LIMESTOME

Coefficient of Normal Restitution (RN): mean=0.47 std dev=0.05
Coefficient of Tangential Restitution (RT): mean=0.91 std dev=0.07
Friction Angle: mean=10 std dev=>5

Roughness: std dev=0

Material name: SCHIST

Coefficient of Normal Restitution (RN): mean=0.435 std dev=0.07
Coefficient of Tangential Restitution (RT): mean=0.825 std dev=0.1
Friction Angle: mean=10 std dev=5

Roughness: std dev=0

Seeders

Point Seeder

Horizontal Velocity: mean=-1.25, std dev=0.2
Vertical Velocity: mean=0, std dev=0
Mass: mean=10000, std dev=0
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Angular Velocity: mean=0, std dev=0
Location: 19.396, 97.075

Point Seeder

Horizontal Velocity: mean=-1.25, std dev=0.2
Vertical Velocity: mean=0, std dev=0
Mass: mean=10000, std dev=0

Angular Velocity: mean=0, std dev=0
Location: 18.123, 96.63

Point Seeder

Horizontal Velocity: mean=-1.25, std dev=0.2
Vertical Velocity: mean=0, std dev=0
Mass: mean=10000, std dev=0

Angular Velocity: mean=0, std dev=0
Location: 17.725, 96.401

Point Seeder

Horizontal Velocity: mean=-1.25, std dev=0.2
Vertical Velocity: mean=0, std dev=0
Mass: mean=10000, std dev=0

Angular Velocity: mean=0, std dev=0
Location: 17.489, 94.848

Point Seeder

Horizontal Velocity: mean=-1.25, std dev=0.2
Vertical Velocity: mean=0, std dev=0
Mass: mean=10000, std dev=0

Angular Velocity: mean=0, std dev=0
Location: 17.857, 94.373

Barriers

Barrier name: Barrier

Start Point: 10.6953, 87.723

End Point: 9.0332, 90.2206

Response to Impact: Inelastic (RN=RT=0)
Capacity: Infinite
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TUYKEVTPpWTLKS Aldypaupa Taxdtnrag RPOOKPOUCNG TELAXWV OTOV ppaxTN avaoxeong

Wimpect Locaton on Bairlar

SUYKEVTPWTIKO Aldypappa Youg NPHOKPOUGNG TEHOXWV OTOV bpAxTn avéoxeong pe vpdpetpo paong 87.72
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Dimensioning of the Rock Protection System SPIDER with the
SPIDER ONLINE-TOOL

Input Quantities

Weight,Geometry
Block weight (characteristic value)

Inclination of the sliding plane to horizontal
Angle of the top restraint to horizontal
Angle of the bottom restraint to horizontal
Ratio Zu : Zo

Lateral influence
Angle of the lateral restraint to horizontal related to vertical plane

Angle of the resultant, lateral restraint in line of slope
Ratio S : Zo

Graphical presentation of the forces

Bl siiding Plane

Geotechnical parameters
Friction angle (characteristic value)

Cohesion (characteristic value)

Cohesion related area

Safety factors for geotechnical parameters and model
Partial safety factor for friction angle

Partial safety factor for cohesion
Partial safety factor for volume weight
Model uncertainty correction value

Number of nails or anchors
Number of participating nails or anchors at the top

Number of participating nails or anchors at the bottom
Number of participating nails or anchors lateral

12

W Direction zua B Direction Zod

Yy =
Yc =
Yy =

Ymod =

N =
ny =

ng =

100
52

70
80

40

15

B Direction Pd

[ S =

-

[kN]
[degrees]
[degrees]
[degrees]
[%]

[degrees]
[degrees]
[%]

[degrees]
[kN/m?]

[m?]



Load cases

Earthquake
Coefficient of horizontal acceleration due to earthquake

Coefficient of vertical acceleration due to earthquake

Water pressure acting onto the block
Water pressure from behind, perpendicular to the sliding plane

Water pressure from above, parallel to the sliding plane

Elements of System

Elements of System
Spiral rope net

Spike plate

Bearing resistance of the spiral rope net to tensile stress

Bearing resistance of the spiral rope net to local force transmission longitudinal
Bearing resistance of the spiral rope net to local force transmission transversal
Spiral rope anchor (standard)

Boundary rope (standard)

Elements to connect the net panels between each other

Nail type

Taking into account rusting away (nail diameter reduced by 4 mm)

Nail inclination to horizontal

Maximum excentricity of the load to be transferred onto the nail at the top / bottom
Yield stress of the nail

Cross-section with / without rusting away
Plastic section modulus

Bearing resistance of the nail to tensile stress
Bearing resistance of the nail to shear stress

Calculated values

Calculated values
Resultant stabilizing force P, on dimensioning level

Force in the net cover, to be transmitted to the top, on dimensioning level
Force in the net cover, to be transmitted to the bottom, on dimensioning level
Force in the net cover, to be transmitted laterally, on dimensioning level
Opening angle between the forces in the net cover to the top and to the bottom
Inclination of the resultant stabilizing force Pd to horizontal

Theoretical friction angle net - block (neglecting lateral influence)

Eph =

E, =

Wi =

SPIDER $3-130

System spike plate P33

Z, [kN/m] =
Zpy [kN] =
Zeo [KN] =

Spiral rope anchor D= 14.5 mm

Steel wire rope , D=14 mm

Shackles 3/8"
GEWI D = 25 mm
yes

y [Degrees] =
g[m] =

fy IN/Mmm?] =
Agreqy IMm?] =
Woired) {mm?] =
Trireay [KN] =
Saesy [KN] =

Py [kNT =
Zoq [kN] =
Zya [kN] =
Sq [kN] =

9= 8, + §, [Degrees] =

w [Grad] =
¢ [Grad] =

[kN]
[kN]

220
60
45

0.01
500

346
1544

173
100

54.8
33.3
26.6
5.0
70.0
-27.1
7.9



Proofs of bearing resistance of the net

Proof of local force transmission to the top
Maximum tensile force in the net cover to be transmitted to the top, on dim, level

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the top

Total bearing resistance of the spiral rope net to force transmission to the top

Proof of bearing safety

Proof of local force transmission to the bottom
Proof of local force transmission to the bottom

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the bottom

Total bearing resistance of the spiral rope net to force transmission to the bottom
Proof of bearing safety

Proof of local force transmission laterally
Maximum tensile force in the net cover to be transmitted laterally on dimensioning
level

Bearing resistance of the spiral rope net to local force transmission transversal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission transv.
Number of nails or anchors lateral

Total bearing resistance of the spiral rope net to force transmission lateral

Proof of bearing safety

Zq [kN] =

Zp; [kN] =

Y -] =

Zraa = Zpa / Yozr [kN] =
nol-]=

Znadtot = Zpag - N [kN] =

Zoq <= Zpyagot

2o [kN] =

Zpy [kN] =

Yaa [-1=

Za1g = Zn1/ Yzn [kN]
n[-1=

Zndot = Znd « Ny [kN]
Zyg <= Zp1apot [kN]

S [kN] =

Zy, [kN] =

Yzn -] =

Zrad = Zga / Yzr [kN] =
ns[-]=

Zpzdtot = Zpzg « Ns [KN] =

Sd <= Zpaq,tor

33.3
60.0
1.50
40.0

2

80.0
fulfilled!

26.6
60.0
1.50
40.0

1

40.0
fulfilled!

5.0

45

1.50
30.0

1

30.0
fulfilled!



Proofs of bearing safety of the nails

Proof of shear stress in the nails at the top
Shear load in the nail at the top as a result of the force (Zod / no)

Shear stress in the nail at the top

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the top
Tensile load in the nail at the top as a result of the force (Zod / no)

Moment as a result of the eccentric acting force (Zod / no)
Normal stress in the nail at the top

Combined stress in the nail at the top

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Proof of shear stress in the nails at the bottom
Shear load in the nail at the bottom as a result of the force (Zud / nu)

Shear stress in the nail at the bottom

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the bottom
Tensile load in the nail at the bottom as a result of the force (Zud / nu)

Moment as a result of the eccentric acting force (Zud / nu)
Normal stress in the nail at the bottom

Combined stress in the nail at the bottom

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Vea [kN]=

Tg IN/MM?] = Vol Area) =
Yu[-1=

Taa= fyf(V3.iym) =

Trd >= Tq

Noa [kN] =
Mog [KNmM] =

Opa [N/MM?] = [Noa| / Ay + Moa / Wolirey =

0q INIMM?] = (On® +3147)*° =
yu -l =
g = fyl Ym

Opg >= 04

Vya [kN] =

g [INImM?] = Vyg/Areq) =
yull=

Tag = /Y300 =

Tpd = T4

Nyg [kN] =
Mug [kNmM] =

Ona IN/MM?] = [Nual/Ageay + Mua/Woitrea) =

04 INJMM?] = (Oye® + 3T2°° =

yu [-1=
Opg = fy/¥m =
Opa > = Od

0.0
0.0

1.10
262.4
fulfilled!

16.7
0.0
48.3

48.3

1.10
454.5
fulfilled!

25.0
72.3

1.10
262.4
fulfilled!

9.1
0.3
220.6

253.7

1.10
454.5
fulfilled!



MepimTwon 2




Dimensioning of the Rock Protection System SPIDER with the
SPIDER ONLINE-TOOL

Input Quantities

Weight,Geometry
Block weight (characteristic value) G= 100 [kN]
Inclination of the sliding plane to horizontal B= 52 [degrees]
Angle of the top restraint to horizontal 8, = 0 [degrees]
Angle of the bottom restraint to horizontal Oy = 70 [degrees]
Ratio Zu : Zo n= 80 [%]
Lateral influence
Angle of the lateral restraint to horizontal related to vertical plane 6= 40 [degrees]
Angle of the resultant, lateral restraint in line of slope X= 0 [degrees]
Ratio S : Zo (= 15 [%]

Graphical presentation of the forces

40 = 3

Wl stding Flane l Direction Zud [l Oirection Zod M Direction Pd

Geotechnical parameters

Friction angle (characteristic value) O = 37 [degrees]
Cohesion (characteristic value) & = 0 [kN/m?]
Cohesion related area & 0 [m?]

Safety factors for geotechnical parameters and model

Partial safety factor for friction angle Yo = 1 -
Partial safety factor for cohesion Ye = 1 -
Partial safety factor for volume weight Yy = 1 -
Model uncertainty correction value Ymod = 1.2 -

Number of nails or anchors

Number of participating nails or anchors at the top ne = 2 -
Number of participating nails or anchors at the bottom Ny = 1 -
Number of participating nails or anchors lateral ns = 1 -



Load cases

Earthquake
Coefficient of horizontal acceleration due to earthquake

Coefficient of vertical acceleration due to earthquake

Water pressure acting onto the block
Water pressure from behind, perpendicular to the sliding plane

Water pressure from above, parallel to the sliding plane

Elements of System

Elements of System
Spiral rope net

Spike plate

Bearing resistance of the spiral rope net to tensile stress

Bearing resistance of the spiral rope net to local force transmission longitudinal
Bearing resistance of the spiral rope net to local force transmission transversal
Spiral rope anchor (standard)

Boundary rope (standard)

Elements to connect the net panels between each other

Nail type

Taking into account rusting away (nail diameter reduced by 4 mm)

Nail inclination to horizontal

Maximum excentricity of the load to be transferred onto the nail at the top / bottom
Yield stress of the nail

Cross-section with / without rusting away
Plastic section modulus

Bearing resistance of the nail to tensile stress
Bearing resistance of the nail to shear stress

Calculated values

Calculated values
Resultant stabilizing force P, on dimensioning level

Force in the net cover, to be transmitted to the top, on dimensioning level
Force in the net cover, to be transmitted to the bottom, on dimensioning level
Force in the net cover, to be transmitted laterally, on dimensioning level
Opening angle between the forces in the net cover to the top and to the bottom
Inclination of the resultant stabilizing force Pd to horizontal

Theoretical friction angle net - block (neglecting lateral influence)

& = 0
gy = 0
Wh = 27
W, = 0

SPIDER 53-130

System spike plate P33

Z, [kN/m] =

Zpy [kN] =

Zp, [kN] =

Spiral rope anchor D= 14,5 mm
Steel wire rope , D=14 mm
Shackles 3/8"

GEWI D =25 mm

yes

W [Degrees] =

Elm]=

fy IN/mm?] =

Afregy [MM?] =

Wpl(red) [mm?] =
Triredy [KN] =
Shrea) [KN] =

Py [kN] =

Zog [kN] =

Z,4 [kN] =

Sq[kNI =

8= 9, + 9, [Degrees] =
w [Grad] =

0 [Grad] =

[kN]
[kN]

220
60
45

0.01
500

346
1544

173
100

70.8
43.0
344
6.5
70.0
-27.1
7.9



Proofs of bearing resistance of the net

Proof of local force transmission to the top
Maximum tensile force in the net cover to be transmitted to the top, on dim. level

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the top

Total bearing resistance of the spiral rope net to force transmission to the top

Proof of bearing safety

Proof of local force transmission to the bottom
Proof of local force transmission to the bottom

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the bottom

Total bearing resistance of the spiral rope net to force transmission to the bottom
Proof of bearing safety

Proof of local force transmission laterally

Maximum tensile force in the net cover to be transmitted laterally on dimensioning
level

Bearing resistance of the spiral rope net to local force transmission transversal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission transv.
Number of nails or anchors lateral

Total bearing resistance of the spiral rope net to force transmission lateral

Proof of bearing safety

Z,q [kN] =

Zpy [kN] =

Yz [-]1=

Zarg = Zpr / Yzr [kKN] =
no -1 =

Zaaarot = Zaia - No [KN] =

Zog <= Zp1d ot

Z,4 [kN} =

Za1 [kN] =

Yz [F]1 =

Znya = Zny / Yzr (KNI
n, [-]1=

Zriatort = Zaid - Mu [KN]
Zyg <= Znagpor [kN]

Sq [kN] =

Zqy [kN] =

Yz [-1=

Znza = Zpa | Yza [kN] =
ns [-1=

Zpaaret = Zaa - Ns [KNT'=

Sy <= Zpad,tot

43,0
60.0
1.50
40.0

2

80.0
fulfilled!

34.4
60.0
1.50
40.0

1

40.0
fulfilled!

6.5

45

1.50
30.0

1

30.0
fulfilled!



Proofs of bearing safety of the nails

Proof of shear stress in the nails at the top
Shear load in the nail at the top as a result of the force (Zod / no)

Shear stress in the nail at the top

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the top
Tensile load in the nail at the top as a result of the force (Zod / no)

Moment as a result of the eccentric acting force (Zod / no)
Normal stress in the nail at the top

Combined stress in the nail at the top

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Proof of shear stress in the nails at the bottom

Shear load in the nail at the bottom as a result of the force (Zud / nu)

Shear stress in the nail at the bottom

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the bottom

Tensile load in the nail at the bottom as a result of the force (Zud / nu)

Moment as a result of the eccentric acting force (Zud / nu)
Normal stress in the nail at the bottom

Combined stress in the nail at the bottom

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Vog [kN]=

Ta INMM?] = VoofAreq) =
Yu 1=

Tre= fy/(\/3-Vm) Il

Trg >= Ty

Nog [KN] =
Mog [kNm] =

Ong [N/mm?] = Nodl / Agreay + Mog / Woitreay =

Gg [IN/MM?] = (Opg+312)%% =
yml-l=
Org = fy/ Yu

Ord >= Og

Vg [kN] =

Ta INMM?] = VofA gy =
ym 1=

Thg = Fy/(V3.ym) =

Tra >= Ty

Nug [kN] =
Myg [kKNm] =

Oya [N/mm?) = INual/Agreay + Myg/Woireq) =

04 [N/mm?] = (0y¢? + 312)%° =

wml-1=
Opg = fylym =
Opa >= 0y

0.0
0.0

1.10
262.4
fulfilled!

21.5
0.0
62.1

62.1

1.10
454.5
fulfilled!

32.3
93.4

1.10
262.4
fulfilled!

11.8
0.3
228.4

279.9

1.10
454.5
fulfilled!
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Dimensioning of the Rock Protection System SPIDER with the
SPIDER ONLINE-TOOL

Input Quantities

Weight,Geometry
Block weight (characteristic value)

Inclination of the sliding plane to horizontal
Angle of the top restraint to horizontal
Angle of the bottom restraint to horizontal
Ratio Zu : Zo

Lateral influence
Angle of the lateral restraint to horizontal related to vertical plane

Angle of the resultant, lateral restraint in line of slope
Ratio S : Zo

Graphical presentation of the forces

43

W stiding Plane

Geotechnical parameters
Friction angle (characteristic value)

Cohesion (characteristic value)

Cohesion related area

Safety factors for geotechnical parameters and model
Partial safety factor for friction angle

Partial safety factor for cohesion
Partial safety factor for volume weight

Model uncertainty correction value

Number of nails or anchors
Number of participating nails or anchors at the top

Number of participating nails or anchors at the bottom
Number of participating nails or anchors lateral

G= 100
B= 52
8, = 0
6, = 70
n= 80
6= 40
X= 0
= 15

2

W Direction zud B Direction Zod B virection Pd

o= 37
ea= 0
A= 0
Yo = 1
Ye = 1
Yy = 1
Ymod = 1.3
np = 2
n, = 1
n; = 1

[kN]
[degrees]
[degrees]
[degrees]
[%]

[degrees]
[degrees]
[%]

[degrees]
[kN/m?]

Im?]



Load cases

Earthquake
Coefficient of horizontal acceleration due to earthquake

Coefficient of vertical acceleration due to earthquake

Water pressure acting onto the block
Water pressure from behind, perpendicular to the sliding plane

Water pressure from above, parallel to the sliding plane

Elements of System

Elements of System
Spiral rope net

Spike plate

Bearing resistance of the spiral rope net to tensile stress

Bearing resistance of the spiral rope net to local force transmission longitudinal
Bearing resistance of the spiral rope net to Jocal force transmission transversal
Spiral rope anchor (standard)

Boundary rope (standard)

Elements to connect the net panels between each other

Nail type

Taking into account rusting away (nail diameter reduced by 4 mm)

Nail inclination to horizontal

Maximum excentricity of the load to be transferred onto the nail at the top / bottom
Yield stress of the nail

Cross-section with / without rusting away
Plastic section modulus

Bearing resistance of the nail to tensile stress
Bearing resistance of the nail to shear stress

Calculated values

Calculated values
Resultant stabilizing force P, on dimensioning level

Force in the net cover, to be transmitted to the top, on dimensioning level
Force in the net cover, to be transmitted to the bottom, on dimensioning level
Force in the net cover, to be transmitted laterally, on dimensioning level
Opening angle between the forces in the net cover to the top and to the bottom
Inclination of the resultant stabilizing force Pd to horizontal

Theoretical friction angle net - block (neglecting lateral influence)

Ep =

E, =

Wp = 10
W, = 0

SPIDER 53-130

System spike plate P33

Z, [kN/m] =

Zy [kN] =

Zap [kN] =

Spiral rope anchor D= 14,5 mm
Steel wire rope , D=14 mm
Shackles 3/8"

GEWI D = 25 mm

yes

y [Degrees] =

E[m]=

fy [N/mm?] =

Agegy [mm?] =

Woired) [mm?] =
Tawrea) [KNT =
Sprea) [KNT =

P4 [kN] =

Zoq [kN] =

Zya [kN] =

Sy [kN] =

9= 9, + 0, [Degrees] =
w [Grad] =

¢g [Grad] =

fkN]
[kN]

220
60
45

0.01
500

346
1544

173
100

64.4
39.1
31.3
5.9
70.0
-27.1
7.9



Proofs of bearing resistance of the net

Proof of local force transmission to the top
Maximum tensile force in the net cover to be transmitted to the top, on dim. level

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit,
Number of nails or anchors at the top

Total bearing resistance of the spiral rope net to force transmission to the top

Proof of bearing safety

Proof of local force transmission to the bottom
Proof of local force transmission to the bottom

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit,
Number of nails or anchors at the bottom

Total bearing resistance of the spiral rope net to force transmission to the bottom
Proof of bearing safety

Proof of local force transmission laterally
Maximum tensile force in the net cover to be transmitted laterally on dimensioning
level

Bearing resistance of the spiral rope net to local force transmission transversal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission transv.
Number of nails or anchors lateral

Total bearing resistance of the spiral rope net to force transmission lateral

Proof of bearing safety

Zog [kN] =

Zg; [kN] =

Yzr [-] =

Znia = Zpa / Yz [KN] =
no[-1=

Zpyaot = Zpag « N [kN] =

Zog <= Zpad ot

Zyg [kN] =

Zpy [kN] =

Yz [-1=

Zr1a = Zpy / Yzr [KN]
ny[-1=

Zntatot = Zpid - Ny [kN]
Zyg <= Zpygpat [KN]

Sa[kN] =

Zap [KN] =
Yz -] =

Znag = Zpy / Yzp [kN] =
ng [-1=

Zradgot = Zagy - Ns [KN] =

Sa <= Zgagor

39.1
60.0
1.50
40.0

2

80.0
fulfilled!

31.3
60.0
1.50
40.0

1

40.0
fulfilled!

5.9

45

1.50
30.0

1

30.0
fulfilleq!



Proofs of bearing safety of the nails

Proof of shear stress in the nails at the top
Shear load in the nail at the top as a result of the force (Zod / no)

Shear stress in the nail at the top

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the top
Tensile load in the nail at the top as a result of the force (Zod / no)

Moment as a result of the eccentric acting force (Zod / no)
Normal stress in the nail at the top

Combined stress in the nail at the top

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Proof of shear stress in the nails at the bottom
Shear load in the nail at the bottom as a resuit of the force (Zud / nu)

Shear stress in the nail at the bottom

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the bottom
Tensile load in the nail at the bottom as a result of the force (Zud / nu)

Moment as a result of the eccentric acting force (Zud / nu)
Normal stress in the nail at the bottom

Combined stress in the nail at the bottom

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Voq [kN]=

Tg INFMM?) = Vog/Aredy =
yml-1=

Tha= fy/(V3.ym) =

Tag >=Tg

Noa [kN] =
Moq [KNm] =

Ong INFMM?] = [Nogl / Agreq) + Moa / Woireay =

04 [IN/MM?] = (Oy*+3147)%° =

yml-1=
Ora = fy/ Yn

Opd == 04

Vg [KN] =

Ty INNMM?] = Vyg/Area) =
yml-l=

Tpe = fy/(‘/3-VM) =

Tra >=Ta

Nug [kN] =

Myg [KNM] =

Ona [IN/MM?] = [NyglAreay + Mug/Wptirea) =
04 INIMmM?] = (oyg® + 374)°° =
wul-1=

Opg = fyfYm =

Opg >= 04

0.0
0.0

1.10
262.4
fulfiled!

19.6
0.0
56.6

56.6

1.10
454.5
fulfilled!

29.4
85.0

1.10
262.4
fulfilled!

10.7
0.3
225.2

269.1

1.10
454.5
fulfilled!
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Dimensioning of the Rock Protection System SPIDER with the
SPIDER ONLINE-TOOL

Input Quantities

Weight,Geometry
Block weight {characteristic value)

Inclination of the sliding plane to horizontal
Angle of the top restraint to horizontal
Angle of the bottom restraint to horizontal
Ratio Zu : Zo

Lateral influence
Angle of the lateral restraint to horizontal related to vertical plane

Angle of the resultant, lateral restraint in line of slope
Ratio S: Zo

Graphical presentation of the forces

[l siiding Prane

Geotechnical parameters
Friction angle (characteristic value)

Cohesion (characteristic value)

Cohesion related area

Safety factors for geotechnical parameters and model
Partial safety factor for friction angle

Partial safety factor for cohesion
Partial safety factor for volume weight
Model uncertainty correction value

Number of nails or anchors
Number of participating nails or anchors at the top

Number of participating nails or anchors at the bottom
Number of participating nails or anchors lateral

(o]
n

B
8, =
8

M Direction Zud W Doirection Zod

Ok =

C =

Yo =
Yc =
Yy =

Ymad =

ny =

ns =

70

20

Il Direction Fd

[ R R

[kN]
[degrees]
[degrees]
[degrees]
[%]

[degrees]
[degrees]
[%]

[degrees]
[kN/m?]

[m?]



Load cases

Earthquake
Coefficient of horizontal acceleration due to earthquake

Coefficient of vertical acceleration due to earthquake

Water pressure acting onto the block
Water pressure from behind, perpendicular to the sliding plane

Water pressure from above, parallel to the sliding plane

Elements of System

Elements of System
Spiral rope net

Spike plate

Bearing resistance of the spiral rope net to tensile stress

Bearing resistance of the spiral rope net to local force transmission longitudinal
Bearing resistance of the spiral rope net to local force transmission transversal
Spiral rope anchor (standard)

Boundary rope (standard)

Elements to connect the net panels between each other

Nail type

Taking into account rusting away (nail diameter reduced by 4 mm)

Nail inclination to horizontal

Maximum excentricity of the load to be transferred onto the nail at the top / bottom
Yield stress of the nail

Cross-section with / without rusting away
Plastic section modulus

Bearing resistance of the nail to tensile stress
Bearing resistance of the nail to shear stress

Calculated values

Calculated values
Resultant stabilizing force P, on dimensioning level

Force in the net cover, to be transmitted to the top, on dimensioning level
Force in the net cover, to be transmitted to the bottom, on dimensioning level
Force in the net cover, to be transmitted laterally, on dimensioning level
Opening angle between the forces in the net cover to the top and to the bottom
Inclination of the resultant stabilizing force Pd to horizontal

Theoretical friction angle net - block (neglecting lateral influence)

Eh =

Ey =

SPIDER $3-130

System spike plate P33

Z, [kNjm] =
Zea TkNT =
Zeg [KNT =

Spiral rope anchor D= 14.5 mm

Steel wire rope , D=14 mm

Shackles 3/8"
GEWI D = 25 mm
yes

y [Degrees] =
glml=

f, IN/mm?] =
Agea) [MM?] =
Wottred) [mm?] =
Trirea) [KN]1 =
Sagreay (KNI =

Py [kN] =
Z,g [kN] =
Z,4 [kN] =
Sy (kNI =

9= 8, + 8, [Degrees] =

w [Grad] =
¢g [Grad] =

[kN]
[kN]

220
60
45

0.01
500

346
1544

173
100

8.2
4.8
3.8
1.0
80.0
-27.5
12.5



Proofs of bearing resistance of the net

Proof of local force transmission to the top
Maximum tensile force in the net cover to be transmitted to the top, on dim. level

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the top

Total bearing resistance of the spiral rope net to force transmission to the top

Proof of bearing safety

Proof of local force transmission to the bottom
Proof of local force transmission to the bottom

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the bottom

Total bearing resistance of the spiral rope net to force transmission to the bottom
Proof of bearing safety

Proof of local force transmission laterally
Maximum tensile force in the net cover to be transmitted laterally on dimensioning
level

Bearing resistance of the spiral rope net to local force transmission transversal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission transy.
Number of nails or anchors lateral

Total bearing resistance of the spiral rope net to force transmission lateral

Proof of bearing safety

Zog [kN] =

Zpy [kN] =

Yz -] =

Zraa = Zpy / Yz [kN] =
no[-]=

Zpaa,tot = Zpag - No [KN] =

Zog <= Znya,tot

Zyg [kN) =

Zpyy [kN] =

Vzr [-] =

Znig = Zpy / Yzg [kN]
n,[-1=

Zatatot = Zpya - Ny [KN]
Zya <= Zpygpor [KN]

Sa [kN] =

Zpy [kN] =

Yz [-1=

Zroa = Zpy ! Yzn [kN] =
ns[-]1=

Zradrot = Zpzg - Ns [KN] =

Sa <= Znag o

4.8

60.0
1.50
40.0

1

40.0
fulfilled!

3.8
60.0
1.50
40.0

1

40.0
fulfilled!

1.0

45

1.50
30.0

1

30.0
fulfilled!



Proofs of bearing safety of the nails

Proof of shear stress in the nails at the top
Shear load in the nail at the top as a result of the force (Zod / no)

Shear stress in the nail at the top

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the top
Tensile load in the nail at the top as a result of the force (Zod / no)

Moment as a result of the eccentric acting force (Zod / no)
Normal stress in the nail at the top

Combined stress in the nail at the top

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Proof of shear stress in the nails at the bottom
Shear load in the nail at the bottom as a result of the force (Zud / nu)

Shear stress in the nail at the bottom

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nails at the bottom
Tensile load in the nail at the bottom as a result of the force (Zud / nu)

Moment as a result of the eccentric acting force (Zud / nu)
Normal stress in the nail at the bottom

Combined stress in the nail at the bottom

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Voq [kN]=

Tg INFMM?] = Vool Agrey =
yu )=

Tag= RV3¥0) =

T >= Ty

Nog [kN] =

Mg [KNmM] =

Opg IN/MM?2] = [Nog| / Ageay + Mod / Wigreay =
04 INMM?] = (Oya>+3742)°% =
ul-1=

Ora = fy/ Yu

Opd >= 0d

Vg [kN] =

Tq INFMM?] = ViglA e =
yul-1=

Taa = fy/(V3.yu) =

Tpg >= Ty

Nya (kNI =
Myq [KNm] =

Ong INFMM?] = |Nygl/Agredy + Mua/Woitreay =

04 INIMmM?] = (oye® + 312)°° =

yml-1=
Opa = fylYm =

Org == Od

0.0
0.0

1.10
262.4
fulfilled!

4.8
0.0
139

13.9

1.10
454.5
fulfilled!

3.7
10.7

1.10
262.4
fulfilled!

0.7
0.0
2.0

18.6

1.10
454.5
fulfilled!
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Dimensioning of the Rock Protection System SPIDER with the
SPIDER ONLINE-TOOL

Input Quantities

Weight,Geometry
Block weight (characteristic value) G= 155 [kN]
Inclination of the sliding plane to horizontal g= 35 [degrees]
Angle of the top restraint to horizontal 8 = 0 [degrees]
Angle of the bottom restraint to horizontal Ou = 80 [degrees]
Ratio Zu : Zo n= 80 [%]
Lateral influence
Angle of the lateral restraint to horizontal related to vertical plane &= 70 [degrees]
Angle of the resultant, lateral restraint in line of slope X= 0 [degrees]
Ratio S: Zo {= 20 [%]

Graphical presentation of the forces

: % 2 i

[l stiding Plane B Direction Zud [ Direction Zod | Direction Pd

Geotechnical parameters

Friction angle (characteristic value) O = 37 [degrees]
Cohesion (characteristic value) G = 0 [kN/m?]
Cohesion related area A= 0 [m?]

Safety factors for geotechnical parameters and model

Partial safety factor for friction angle Yo = 1 -
Partial safety factor for cohesion Ye = 1 -
Partial safety factor for volume weight Yy = 1 -
Model uncertainty correction value Ymod = 1.2 -

Number of nails or anchors

Number of participating nails or anchors at the top No = 1 -
Number of participating nails or anchors at the bottom ny = 1 -
Number of participating nails or anchors lateral ng = 1 -



Load cases

Earthquake
Coefficient of horizontal acceleration due to earthquake

Coefficient of vertical acceleration due to earthquake

Water pressure acting onto the block
Water pressure from behind, perpendicular to the sliding plane

Water pressure from above, parallel to the sliding plane

Elements of System

Elements of System
Spiral rope net

Spike plate

Bearing resistance of the spiral rope net to tensile stress

Bearing resistance of the spiral rope net to local force transmission longitudinal
Bearing resistance of the spiral rope net to local force transmission transversal
Spiral rope anchor (standard)

Boundary rope (standard)

Elements to connect the net panels between each other

Nail type

Taking into account rusting away (nail diameter reduced by 4 mm)

Nail inclination to horizontal

Maximum excentricity of the load to be transferred onto the nail at the top / bottom
Yield stress of the nail

Cross-section with / without rusting away
Plastic section modulus

Bearing resistance of the nail to tensile stress
Bearing resistance of the nail to shear stress

Calculated values

Calculated values
Resultant stabilizing force P, on dimensioning level

Force in the net cover, to be transmitted to the top, on dimensioning level
Force in the net cover, to be transmitted to the bottom, on dimensioning level
Force in the net cover, to be transmitted laterally, on dimensioning level
Opening angle between the forces in the net cover to the top and to the bottom
Inclination of the resultant stabilizing force Pd to horizontal

Theoretical friction angle net - block (neglecting lateral influence)

Ep =

Ey, =

Wh,

SPIDER 5$3-130

System spike plate P33

Z, [kN/m] =

Zpy [KN] =

Znz [kN] =

Spiral rope anchor D= 14.5 mm
Steel wire rope , D=14 mm
Shackles 3/8"

GEWI D = 25 mm

yes

y [Degrees] =

Elm]=

fy IN/mm?] =

Afred) [mm?] =

Wpl(red) [mmzl =
Trireay [KN] =
Shirea) [kN] =

Pg [kN] =

Zog [kN] =

Zyg [kN] =

Sy [kN] =

8= 8, + 8, [Degrees] =
w [Grad] =

¢g [Grad] =

[kN]
[kN]

220
60
45

0.01
500

346
1544

173
100

12.1
7.1
5.7
1.4
80.0
-27.5
12.5



Proofs of bearing resistance of the net

Proof of local force transmission to the top
Maximum tensile force in the net cover to be transmitted to the top, on dim. level

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the top

Total bearing resistance of the spiral rope net to force transmission to the top

Proof of bearing safety

Proof of local force transmission to the bottom
Proof of local force transmission to the bottom

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the bottom

Total bearing resistance of the spiral rope net to force transmission to the bottom

Proof of bearing safety

Proof of local force transmission laterally
Maximum tensile force in the net cover to be transmitted laterally on dimensioning
level

Bearing resistance of the spiral rope net to local force transmission transversal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission transv.
Number of nails or anchors lateral

Total bearing resistance of the spiral rope net to force transmission lateral

Proof of bearing safety

Z,4 [kN] =

Zpy [kN] =

Yz (-1 =

Zn1a = Zn1 [ Yzr [KNT =
ne [-] =

Znyapor = Znaa - No [N =

Zog <= Zp1dyot

Z,q[kN] =

Zpy [kN] =

Yz [-1=

Zpya = Zaa / Vza [kN]
ny[-1=

Zpyatet = Zraa « Nu [kN]

Zyg <= Zngor [KN]

Sy [kN] =

Zpo [kN) =

Yz -1=

Zpaa = Zra  Yzn [KN1 =
ns[-1=

Zpoaret = Zazd » Ns [KN] =

Sa <= Znad ot

7.1
60.0
1.50
40.0

1

40.0
fulfilled!

5.7
60.0
1.50
40.0

1

40.0
fulfilled!

1.4

45

1.50
30.0

1

30.0
fulfilled!



Proofs of bearing safety of the nails

Proof of shear stress in the nails at the top
Shear load in the nail at the top as a result of the force (Zod / no)

Shear stress in the nail at the top

Resistance correction value for shear stress
Maximum permissible shear stress

Proof of bearing safety

Proof of combined stress in the nails at the top
Tensile load in the nail at the top as a result of the force (Zod / no)

Moment as a result of the eccentric acting force (Zod / no)
Normal stress in the nail at the top

Combined stress in the nail at the top

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Proof of shear stress in the nails at the bottom

Shear load in the nail at the bottom as a result of the force (Zud / nu)

Shear stress in the nail at the bottom

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress in the nalls at the bottom

Tensile load in the nail at the bottom as a result of the force (Zud / nu)

Moment as a result of the eccentric acting force (Zud / nu)
Normal stress in the nail at the bottom

Combined stress in the nail at the bottom

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Voa [kN]=

Ta INFMM?] = VoA ey =
wml-l1=

Tag= fy/(V3.yn) =

Tra >= Ty

Nog [kN] =
Mgy [kNm] =

Ong IN/MM?] = |Nog| ! Ageay + Mog / Wyireqy =

0g IN/MM?] = (gyg?+372)°° =
Yu[-1=
Ong = fy/ Ym

Opg >= 0g

Vg [kN] =

Ta IN/MM?] = Vyo/Areq) =
Yul-1=

Tha = fy/(V3.yy) =

Tra = Ty

Nyg [kN] =
Myq [kNm] =

Og [IN/Mm?] = INual/Ageaqy + Mua/Woireq) =

04 IN/MM?] = (0yg? + 3T42)%5 =

yml-l=
Opa = fylyu =
Opa == Og

0.0
0.0

1.10
262.4
fulfilled!

7.1
0.0
20.5

20.5

1.10
454.5
fulfilled!

5.6
16.2

1.10
262.4
fulfilled!

1.0
0.1
67.7

73.3

1.10
454.5
fulfilled!
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Dimensioning of the Rock Protection System SPIDER with the
SPIDER ONLINE-TOOL

Input Quantities

Weight,Geometry
Block weight (characteristic value)

Inclination of the sliding plane to horizontal
Angle of the top restraint to horizontal
Angle of the bottom restraint to horizontal
Ratio Zu : Zo

Lateral influence

Angle of the lateral restraint to horizontal related to vertical plane

Angle of the resultant, lateral restraint in line of slope
Ratio S : Zo

Graphical presentation of the forces

Geotechnical parameters
Friction angle (characteristic value)

Cohesion (characteristic value)

Cohesion related area

3

¥ stiding Plane

Safety factors for geotechnical parameters and model

Partial safety factor for friction angle
Partial safety factor for cohesion
Partial safety factor for volume weight
Model uncertainty correction value

Number of nails or anchors
Number of participating nails or anchors at the top

Number of participating nails or anchors at the bottom
Number of participating nails or anchors lateral

2 4

IR Direction Zua P Oirection Zod

Yo =
Yc =
Yy =

Ymod =

Ny =
ny=

ng =

155
35

80
80

70

20

W Tirection Pd

[kN]
[degrees]
[degrees]
[degrees]
[%]

[degrees]
[degrees]
[%]

[degrees]
[kN/m?]

[m?]



Load cases

Earthquake
Coefficient of horizontal acceleration due to earthquake

Coefficient of vertical acceleration due to earthquake

Water pressure acting onto the block
Water pressure from behind, perpendicular te the sliding plane

Water pressure from above, parallel to the sliding plane

Elements of System

Elements of System
Spiral rope net

Spike plate

Bearing resistance of the spiral rope net to tensile stress

Bearing resistance of the spiral rope net to local force transmission longitudinal
Bearing resistance of the spiral rope net to local force transmission transversal
Spiral rope anchor (standard)

Boundary rope (standard)

Elements to connect the net panels between each other

Nail type

Taking into account rusting away (nail diameter reduced by 4 mm)

Nail inclination to horizontal

Maximum excentricity of the load to be transferred onto the nail at the top / bottom
Yield stress of the nail

Cross-section with / without rusting away
Plastic section modulus

Bearing resistance of the nail to tensile stress
Bearing resistance of the nail to shear stress

Calculated values

Calculated values
Resultant stabilizing force P, on dimensioning level

Force in the net cover, to be transmitted to the top, on dimensioning level
Force in the net cover, to be transmitted to the bottom, on dimensioning level
Force in the net cover, to be transmitted laterally, on dimensioning level
Opening angle between the forces in the net cover to the top and to the bottom
Inclination of the resultant stabilizing force Pd to horizontal

Theoretical friction angle net - block (neglecting lateral influence)

En =

Ey =

SPIDER $3-130

System spike plate P33

Z, [kN/m] =
Zpy [kN] =
Zep [KN] =

Spiral rope anchor D= 14.5 mm

Steel wire rope , D=14 mm

Shackles 3/8"
GEWI D = 25 mm
yes

y [Degrees] =
glm}=

f, IN/mm?] =
Agreay [IMM?] =
Woired) [mm?] =
Tagreq) [kN] =
Shred) [KN] =

Py [kN] =
Zoy kNI =
Zya [kN] =
Sq [kN] =

6= 9, + 8, [Degrees] =

w [Grad] =
9 [Grad] =

[kN1]
[kN]

220
60
45

0.01
500

346
1544

173
100

16.3
9.5
7.6
1.9
80.0
-27.5
12.5



Proofs of bearing resistance of the net

Proof of local force transmission to the top
Maximum tensile force in the net cover to be transmitted to the top, on dim. level

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit,
Number of nails or anchors at the top

Total bearing resistance of the spiral rope net to force transmission to the top

Proof of bearing safety

Proof of local force transmission to the bottom
Proof of local force transmission to the bottom

Bearing resistance of the spiral rope net to local force transmission longitudinal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission longit.
Number of nails or anchors at the bottom

Total bearing resistance of the spiral rope net to force transmission to the bottom

Proof of bearing safety

Proof of local force transmission laterally
Maximum tensile force in the net cover to be transmitted laterally on dimensioning
level

Bearing resistance of the spiral rope net to local force transmission transversal
Resistance correction value for local force transmission

Dim. value of the bearing res. of the spiral rope net to local force transmission transv.
Number of nails or anchors lateral

Total bearing resistance of the spiral rope net to force transmission lateral

Proof of bearing safety

Zog [kN] =

Zpy [kN] =

Yzn [[] =

Zawa = Zp  Yzr [kN] =
no [-] =

Znadrot = Zaa - N [KN] =

Zog <= Zpiaot

Zyg [kN] =

Zpy [kN] =

Y [-] =

Zr1g = Zp1/ Yzr [KN]
Ny l-]1=

Zndrot = Zpa + Ny [kN]
Zug <= Zpya ot [kN]

Sq[kN1 =

Zpy [kN] =

Y [-]1=

Znad = Zpa | Yza [kN] =
ns[-] =

Zradtot = Zrag - Ns [kN] =

Sa <= Zpaqptot

9.5
60.0
1.50
40.0

1

40.0
fulfilled!

7.6
60.0
1.50
40.0

1

40.0
fulfilled!

1.9

45

1.50
30.0

1

30.0
fulfilled!



Proofs of bearing safety of the nails

Proof of shear stress in the nalls at the top
Shear load in the nail at the top as a result of the force {(Zod / no)

Shear stress in the nail at the top

Resistance correction value for shear stress
Maximum permissible shear stress

Proof of bearing safety

Proof of combined stress in the nails at the top
Tensile load in the nail at the top as a result of the force (Zod / no)

Moment as a result of the eccentric acting force (Zod / no)
Normal stress in the nail at the top

Combined stress in the nail at the top

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Proof of shear stress in the nails at the bottom
Shear load in the nail at the bottom as a result of the force (Zud / nu)

Shear stress in the nail at the bottom

Resistance correction value for shear stress
Maximum permissible shear stress
Proof of bearing safety

Proof of combined stress In the nails at the bottom
Tensile load in the nail at the bottom as a result of the force (Zud / nu)

Moment as a result of the eccentric acting force (Zud / nu)
Normal stress in the nail at the bottom

Combined stress in the nail at the bottom

Resistance correction value for combined stress
Maximum permissible yield stress
Proof of bearing safety

Vou [kN1=

T4 [N/MM?) = Voo/Agea) =
ul-1=

Tag= FIV3.y) =

Tag >= Ta

Nog [kN] =
Mgy [kKNm] =

Ong INFMM?] = |Nogl / Agredy + Mod / Wiirea) =

0g [N/mM?] = (Oya*+3142)°° =

yml-l=
Opa = fyl Ym

Opg >= 04

Vi [kN] =

T INIMM?] = Vil Agreay =
yul-l=

Try = fy/(V3.yu) =

Tpa >= Ty

Nya [kN] =

Myg [kNm] =

Ong IN/MM?] = [Nyal/Agreay + Mua/Wpiirea) =
o4 IN/MM?] = (Oyg? + 3T2°° =

1=

Opa = fylym =

Org >= Og

0.0
0.0

1.10
262.4
fulfilled!

9.5
0.0
275

27.5

1.10
454.5
fulfilled!

7.5
21.7

1.10
262.4
fulfilled!

1.3
0.1
68.5

78.1

1.10
454.5
fulfilled!
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Eneéiynon 6pov Tov I'evikod Kinatoloyikoo

PRESS (M.S.L.)

TEMPERATURE

MEAN
AV.MAX
AV.MIN
ABS MAX
ABS MIN

REL HUM.
AV.CLOUD.

PRECIPITATION (IN MM)

TOTAL
MAX 24H

PREV.WIND
NUMBER OF DAYS WITH

CLOUDINES
(0-8/8)

0-15
1.6-64
6.5-8.0
PREC.
RAIN
SNOW
THUND
HAIL
ST GND
FOG
DEW
HFROST
TEMPERATURE
MIN LE 0.0
MAXLE 0.0
WIND

GE 6B
GE 8B

Ilieon ot péon o1aOpN Bdhaccog

Oeppokpocia

Méon Oepuoxpacio tov unve

Méan Méyiotn Ogpuorposia tov urva
Meéon Eléyiotn Oepuoxpacio tov umve
Amolirwg Méyiotn Ogpuokpacia tov upve
Aroditwg EAdyiotn Oepuokpasia tov urva
Méon Lyetikn Yypaocio tov piva
Méon Népwon tov pve,

Yer6c (og 1ho6Td)

Oluxds Yerdg tov unva

Méyigroc Yetrée 24wpov

Emkpotdv Avepog

ApOpéc Hpepdv pe

Népwon

an6 0 éwg 1.5 dydoa

amd 1.6 éog 6.4 dydoo,

ané 6.5 émg 8.0 dydoa,

Yero

Bpoyr

Xidvi

Kazrouyideg

Xoial

Xiovookenés Edapog
Opixin

Apdoo

Tégvn

Oeprorpaoio.

Eléyiomy puxpdtepn 1 ion too 0
Méyioty pxpdrepn # ion tov 0
Aveuo

Aveuo ueyoditepo 1 ioo 1v 6 umopdp
Aveuo ueyadtrepo 1 ioo twv 8 umopdp
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