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BAZIKA ZTOIXEIA TEQTEXNIKHZ MEAETHZ

1 XYNOHKEZX YNEAA®OYZ
1.1 Xtpwpatoypagia

Amd v a&loAdynon Twv UQIOTAUEVWY OTOLXEIWY (YEWAOYLIKOG KAl YEWTEXVIKOG XAp-
NG ITME, mopiopata autoylwy KAT), TPOKUTTEL OTL TO UTIEAA®OG oTn B€on Tou UTo
HEAETN €pYOU cuvioTatal £MPAvelakd amd pavoua amocdbpwong evw Babutepa Kat
£WG TO MEPAG TNG £pEUvaC amd acBeCTOAIBO Kal GTPWOELG YAMHITN. AVaAuTIKd, otnv
TIEPLOXI) TOU £PYOU AVAMEVETAL va €VTOTIOOOUV 0l aKOAOUBEC GTPWOELS - BpaxwOELg

EVOTNTEG:

Itpwon MA: Empavelakd kat éwg géco Babog 1,50m evromidetal pavouag amood-
Bpwong o omoiog cuviotatalt amd APYIAWOELG XAAIKEG, AVOIXTOU KAWPE XPWHATOG,
HEONG TTUKVOTNTAG, XAUNANG TAACTIKOTNTAG KAl KPOKAAEG, GE TTUKVN-TIOAU TTUKVH Ka-

Tdotaon (katatagn katd AUSCS:GC). Zmopadikni EHQAVION QUTIKWY UTTOAEIPHATWY.

Evotnta RG: Amd péco Babog 1,50m (+0,05m) Kat £€wg tkavo Babog >20,00m ugicta-
Tal aoBeoTOAIBOG avoIXTOoU KITPIVOU - KAWPE XPWHATOG HE EVOTPWOEIS APYIAWOWY
XaAikwv oe diagopa Badn (Babuog Amocabpwong: EAagpwg amocabpwpévog (I1),
Amootdoelg Acuvexelwv: MoAU pikpn (VC) <20mm, KAion Acuvexelwv: a=0°-30°, A-
volypa Acuvexelwyv: KAewotn (T) 0,10-0,25mm, YAko NMARpwong: Kabapn, Katdotaon

Empdvelag Acuvexelwyv: Tpaxutnta- Tpaxeia).

Emiong, 0ev avapévetal o eviomopog Povigou umoyelou udativou opilovta o Babog
T0 omolo va emnpedlel KABOPIOTIKA TNV KATACKEUN Kal Astitoupyia tou €pyou. MNa tnv
nmepimtwon mou amattnBsi n davoln YEWTPNOEWY yla TNV mapakoAoubnon tng

moldTNTACg TwV umoyeiwy uddtwy, To Badog Toug mpoteivetal va givat 10m.

1.2Tipég 6a@IKWY TAPAUETPWYV

Ot TIHEG TWV TTAPAUETPWY TWV WG AVW EMHEPOUG BPaxwdwy EVOTATWY TTPOKU-
TITOUV TEAIKWG amo Tn ouvOeon Twy O£00HUEVWY TNG ETI TOTTIOU £pEUvag Kabwg Kat amo

OUVNOELG EPTTEIPIKEG-NUIEUTIELPIKEG CUOXETIOELG TNG OleBvoug BiBAloypapiag.

Ma TNV EKTIPNON TWV PNXAVIKWY XAPAKTNPLIOTIKWY TwV Bpaxwdwy EVOTATWY Kdal
€0IKOTEPA YIA TNV €UPECN TWV TAPAPETPWY AVIOXNG KAl TTAPAHOPPWOIHOTNTAG TNG
Bpaxopalag, EKTIPATAL TTPOCEYYIOTIKA apXIKA n TiUA tou dsiktn moldtntag (RQD). Xtn
OUVEXELd, Tipaypatomoonke n talvopnon tng Bpaxopalag pe to cuotnpa RMR (Bie-

niawski, 1989), CUVEKTIHWVTAG TA EUPAHATA TNG EMTOMAG AUTOWIAG (TNV amootacn



TWV AOUVEXELWY, TNV TPAxXUTNTA KAl TNV KATAoTaon Toug, K.d.) Kabwg Kal oTolxeia
EYKUpwv BiBAloypa@ikwy avagopwy (Hoek and Brown, 1997). AvaAutikd, n Bab-
govopnon tng Bpaxopalag divetat oto Mapdptnua Al, eve) TA GUVOTITIKA ATTOTEAE-
OHATA OXETIKA HE TNV TEAIKA TPOTEWVOHEVN TIUA Tou RMR, tnv avtictoixn tou O&iktn
YEWAOYIKNG avtoxnig (GSI) kat tng katnyopiag tng Bpaxopalag, mapouctalovtal otov

MNivaka 1.

Mivakag 1 : Zuvontikd amoteAéopata Badpovopnong Bpaxopalag

. Katnyopia
A/A Evotnta RMR GSI )
Bpaxopalag
1 RG 49 44 [ (Métpla)

2TO EMOPEVO GTADLO YLA TNV EKTIUNGN TWV UNXAVIKWY XAPAKTNPLOTIKWY TNG Bpa-
xopalag, epappocdnke n pebodoAoyia Twv Hoek & Brown, Xpnolomolwvtag ta ako-
AouBa Baoikda 6edopéva:
- Evotnta RG

0.=25,00+35,00MPa

GSI=44

mi=9+15  (BA. Mivaka 2)



Rock Class Group Texture
type Coarse [ Medisaa | Fine | Very fine
Conglomerates Sandstones Siltstones Claystones
21+3) 17 +4 7x2 4+2
Clasti Breccias Greywackes Shales
ASHC (19+5) (18+3) (6+2)
Marls
§ (7£2)
= Crystalline Sparitic Micritic Dolomites
= Carbonatfs | Limestone Limestones Limestones (9+3)
= (12+3) (10x2) (9+2)
L e ——
2} Non-. Gypsum Anhydrite
Clastic | Evaporites 8+2 1212
|
hal
Organic ? +a2 .
I
B [ Marble Hornfels Quartzites
= Non foliated 913 (19+4) 20£3
% Metasandstone
@) ' (19£3)
=
< Migmatite Amphibolites Gneiss
u Slightly foliated (29+3) 26+6 28+5
' " Schists Phyllites Slates
Frlialed 1243 (7£3) 744
. l Granite Diorite
32%3 25556
Light Granodicrite
(29+3)
Plutonic Gabbro
27+3 Dolerite
Dark . (16+5)
% Norite
| 8 20+5
= Porphyries Diabase Peridotite
@ | Epabysssl (2045) (15+5) (25+5)
Rhyolite Dacite Obsidian
(25£5) (25+3) (19+3)
Lava Andesite Basalt
Volcanic 2543 (@5:£5)
. Agglomerate  Breccia Tuff
Firpelacc ‘ (19+3) (19£5) (13+5)

* These values are for intact rock specimens tested normal to bedding or foliation. The value of m; will
be significantly different if failure occurs along a weakness plane.

Mivakag 2 : TIPEG TOU GUVTEAESTA Mi yla aképalo Bpaxo.



Xpnolomolwvtag KAatadAANAC AOYIGHIKO TTPOEKUWAV Ol TIHEC TWV BACIKWY Pnxa-
VIKWV XAPAKTNPLOTIKWY TTou divovtal GUVOTITIKA otov Mivaka 3 (ot TIHESG TNG GUVOXNAG,
NG YWVIAG E0WTEPIKAG TPIBAG KAl TOU PETPOU CUMTIEONC TOU Tivaka divovtal Omwg
umoAoyicOnkav oto avaAuTiko @UAAo. Katd tn xprnon toug otoug SLdgopous UTo-
AOYIOpOUG Ol TIHEG auTEG OUVATAL VA OTPOYYUAEUBOUV).

Mivakag 3: TIPEG BACIKWY PNXAVIKWY XAPAKTNPLOTIKWY Bpaxopalag.

Juvoxn * Fwvia eowtepikng : ;
’ (MPa) TPIBAG * Metpo CUHTIECNG
A/A | Evotnta . Bpaxopalag
(katd Mohr- ©) (MPa)
Coulomb) (kata Mohr-Coulomb)
1 RG 729 19,70 2.300,82

*  Evepyn un

AVaAUTIKA TO 6UVOAO TwV OEGOHEVWYV KAl TWV ATTOTEAECHATWY TG HeBodoAoyiag

TTOU £QApHOcOnKe, emouvantetal oto Mapdaptnua A2.

AapBdavovtag umoyn avagopEg Kal mMPotdoslg tng ouyxpovng BiBAloypagiag
OXETIKA PE TNV TIUA Tou O&iktn Poisson v mpoteivetal Tipn v=0,20. Toviletal, n pikpn
OXETIKA onpacia tng akpiBslag tng ektipynong tou dsiktn Poisson, Kabwg n TR Tou
pETpou cupmieong E tng Bpaxopalag sivat auth mou Kabopilel Kupiwg ta amote-
Aéopata Twv €0APOTEXVIKWY UTTOAOYIOHWY - EAEYXWV.




2 TNQMATEYZH ©EMEAIQZHZ

2.1Eidog 6gpeAimwong - Métpa BeAtiwong ouvOnkwy €3pacng

Me Bdon ta amoteAéopata TG £€PEUVAG, TO UTIEOAMOG PAIVETAL VA TAPEXEL IKA-
VOTIOINTIKA (PEPOUCA IKAVOTNTA KAl TEPLOPIOHEVN CUHTILECTOTNTA, OUTWGS WOTE VA Ei-
vat duvatn n emAoyn AUong empavelakng BepeAinwong Twy umodopwy Tou ‘Epyou xw-
pic TNV avaykn ANYng €0IKWV PETPWY BEATIWONG TwV cuvOnKwyY UTTEGAPOUG.

O muBpévag ekokagng ota mpoBAsmopeva BAon £édpaong mpoBAEmeTal va Bpi-
oKetal £mi NG Bpaxwdoug evotntag R2. Ta pétpa ta omoia Oa mpEmet va Angbouv yia
v €€ac@alion KatdAAnAwv ouvOnkwv £6pacng KAade emuépoug UTOOOHUNG TOU
£pYou, £T0L WOTE VA ATOTPATIOUV KivOUVOL acToXiag Tou £pyou AOYw KAKAG EMTEUENG
oteyavotntag, OldBpwong amd umoyela Udata (€av Kal £QOCOV EHPAviotouv) N
avemapkoug SLATUNTIKAG AVTOXNG OTNV EMPAVELA EMAPNS HETAEU avwdopng Kat £0d-
@oug BepeAiwong, mTapouctalovtdl GUVOTITIKA akoAoUBwG:

a. Ot KAioEIg TWV POVIHWY Bpaxwdwy Tpavwy Tpoteivovtal va ivat,
= amo TNV £MPAveld Tou 3APoUS Kat £wg pEco Badog 12,00m u:B=3:2,
= amd péco Babog 12,00m Kat £€wg TNV TEAIKN OTAOUN EKOKAPNG U:B=3:1.

Ma wn BeATiwon Twv cuvONKwWY gUCTABEIAg TWY EKOKA@wV aAAd Kal yla tnv
ACQAAECTEPN KATACKEUN TOUG TPOTEIVETAL N SlApOPPwWaon evOIAPECWY avaBadpwy
nmAdtoug b=4,00m og KATAAANAEG EMPEPOUG OTABUEG CUHPWYA HE TOV YEVIKO Kdl
AEITOUPYIKO OXEOIACHO TOU £pyou. X€ BECELG OTTOU eVTOMIoOOUV OUGHEVEIG CUVONKEG
guotdadelag (m.x xaAapeg {wveg, £viovn UTAPEN AOUVEXELWY) TIPOTEIVETAL N EVioXUon
TWV TPAvwy Pe £da@onAwoelS. Ma tnv aviidlaBpwTIKn TPOoTAGid TOU HETWTIOU TWY
mpPavwy Kpivetal avaykaia n Anyn PETPWY €AEYXOHEVNG CUAAOYNG KAl ATTOUAKPUV-
oNnG-amootPayylong Twv ouBpiwv UdATwWY (TT.X KATACOKEUN TEPIHETPIKNG TAPPOU O-
¢pUOog).

O mubpévag Kal Ta mpavn Twy EKOKAPWV Ba MPEMEL va Hopewbouv KatdAAnAa
o€ OPAAEG eMMEDEG EMPAVELEG XWPIC TPOEEOXEG, va KabBapioBouv amd xaAapd 1 armo-
KOAANUéva n cabpd tepdxia Bpaxou Kat Kads dAAou €idoug akatdAAnAo uAike. H
KATdotaon tng MAvelag KAabe ekokang Ba mpemel va eAeyxBei empeAéotata Kat
va An@Bouv 0Aa ta PETpa, £ToL OMWG amatteital yla tTnv e€ac@daAion dplotng oteya-
vNg £dpaonG. TOMKEG KOIAGTNTEG BPAXoU HIKPNG KTACNG KAl oNUAvtikoU avaAdywg
Baboug, Ba yepilovtal pe Aemtd okupokoviapa 300kgr TOIHEVTOU, GUUTIUKVWHEVOU HE
KOTIaviopd.

Pwypég kavou eUpoug Ba kabapilovtal EMPEAWG, HE TEMECHEVO AEPA KAl VEPO
Kal 6a opayilovtal Je PEUCTO TOLUEVTOKOVIapa ou Ba lodyetal Je £yxuon N AAAEG
KATAAANAEG HEBOSOUG £TOL WOTE VA EICXWPEL Katd To duvatdv os BAbog. Mevikd, Ba



PEMEL va AngBei KABs PETPO £TOL OTIWG amatteital yua tny e€ac@diion tg £€6pacng
KAaBe empépoug umodopng amoéd dinbnoelg umoyeiwyv uddtwy. Kab’ oAn tnv oldpkela
TWV Tapandvw £pyactwy, To 0puypa Kabs skokang Ba diatnpeitat oteyavo. H
EM@avela £0pacng twv umodopwy Ba mpémel va eivat amaAdaypévn Apvaloviwy
uddTwVY Kal empeAéotata Kabaplopévn (TAUCN pPE vEPO Kal aépa UTO Tieon).
EmmAéov, o kabs mepimtwon Ba mpémel va AngBouv 6Aa ta anapaitnta epyotagiakd
HETPpA acalsiag mou amattoUvtal yld mapopolou £i00Ug EKOKAPEG (OTPOYYUAEUON
XEIAOUG EKOKAYPNG - TPOCWPLVEG EPYOTAELAKEG AVTIOTNPIEELG, OTToU amattnBei yia po-
otacia epyalopévwy Ao TOTMKEG KATATITWOELS, TEPIPPAEN XWPOU, K.AT.).

B. H BepeAiwon Twv VEWV UTOJOHWY Ol oToieg avapévetal va edpacBouv €mi g
otpwong R2 pmopei va yivel pe emepavelakn OgpeAiwon. H kataokeun eEUYLAVTIKAG -
€ELOWTIKAG o0Tpwong Gev KPIVETAL ATapaitnTn KUPIwg AOYw - €V YEVEL - TNG UTTAPENG
Tou Bpaxwodoug umoBdaBpou, omou mpoKeltal va £0pachei n Bepediwon Twv VEWV
Epywv. MapoAa autd - avaloywg Twv ouvOnkwv Tou Ba amokaAu@Bouv HETA TO
TMEPAC TWV EKOKAPWY - EAV XPELACGOEL N KATACKEUN OTpwong eEuyiavong oUTwS woTe
va dnploupynBei katdAAnAo damedo epyaciag, va Olapop@wOei n em@dvela Oepe-
Alwong oTo AMAITOUPEVO UWOUETPO KAl va OpoyevomolnBouv ol cuvenkeg édpaong,
mpoteivetal auth va Slapop@wdel pe KatadAAnAa UALKA KOKKwOOoUG cuctacng (amo ta
TPOIOVTA TWV YEVIKWY EKOKAPWY KATOMYV OlAAOYNG), CUUTIUKVWHEVA EMAPKWG
(BaBpog cupmukvwong katd AASHO T180-D>95%) ot otpwoelg maxoug 0,25+0,30m.
MapoAo mou Katd tnv mMePIodo TG £peuvacg Osv EVTIOTIOONKE oTABUN UTTOYELOU U-
ddtivou opilovia, wotoc0, OTNV EEWTEPIKN TEPIPETPO TNG KAOE EMPEPOUG UTTOOOUNG
Ba mpémel va AngOouv ta KatdAAnAa cuvnon pEtpa Slapop@wong - 6TEYavotoinong,
€TOL WOTE VA ATOTPEMETAL N KaAteioduon Twv opBpiwv mpog ta Bgpéda. TEAoG,
Tovidetal OTL ol EMAVEMXWOELG TNG BgpeAiwong Ba mpEMeL va yivouv pE EMPEAR TPOTIO
KAl LKAQVOTIOINTIKA CUPTIUKVWON XPNCIHOTIOWVTAS KATOTILY CUCTNHATIKAG OlaAoyng Ta

Bpaxwadn mMPOoIOVTA TWV YEVIKWY EKOCKAPWY.

2.2YTMOAOYIGHOG PEPOUCAC IKAVOTNTAG - EMTPEMOHUEVNG TAGNG

H Tl tng emMTpeMOPEVNG TAONG EMQPAVEIAKNG BepeAiwONG, KATAKOPUPWS
@opTilopevng (xwpig ouvumapén opllOVTIWY POoPTiwY) KEVIPIKOU N EKKEVIPOU Oepe-
Alou, pmopel yia Bpaxwdeg umédaog BepeAiwong, va ekTiundei katd Eupwkwdika 7
- Napdaptnpa E. Zuykekplpéva BACEL TOU EMOUVATTOMEVOU IXAPATOC 1 N TIHA TG
TEKPAPTNG QPEPOUCAG LKAvOTNTAG Os yia avektn kabilnon 0,5% tou mMAATOUG Oepe-
Alwong, ywa metpwpata opadag 2 (Table G.1, Annex G, En 1997-1:2004), Bswpwvtag
TNV €AAXIOTN TIUA AVTOXNG Tou cupmayoug Bpaxwdoug deiypatog o.=40,00MPa Kat



amooTtacelg acuvexelwyv 10,0+-30,0mm (Sduopevng Bewpnon), TPOKUTTEL (on HE
0s=4.800kPa.

Me Bdon ta mapamdvw, EKAEYETAL CUVINPENTIKA TIUA EMTPEMOHEVNG TAON Yid
€dpaon oto Bpaxwdeg umoBabpo, yia KeEVIPIKA 1 €KKevIpa BepéAla (lcoduvapou
TAdToug BgpeAiwong yla Tov EAEyX0 TwV Tacewy 0’ =B-2e, pe ekkevrpotnta e=M/N),
ion mPog 0n2280+300kPa. X& GEIONO, N WG AVW TN TNG EMTPETOPEVNG TAONG PTTOPEL
va mpocoau&nBei TouAdxiotov Katd 33% i cuvinpntikd, va Bswpnbei n i0la TR, omwg
KAl O OTATIKEG CUVONKEG.

H wg Avw TIPN Oen, LOXUEL YA KATAKOPUQPA KEVIPIKA N EKKEVTPA optia “N”
Xwpi¢ cuvumapen opllovtiwy duvapewy “H” otov appod Bgpediwong. E@ocov n cuvi-
oTapévn Tou @opTiou Bpioketal umd kAion d=arctan (H/N), n emtpenopevn tdon Oa
TPETEL VA ATOHEIWVETAL avaAOyw¢ cUP@wva pe tnv oxéon (Fascicule G2, C.C.T.G,
1192):

Ocn n=0er*(1-arctan (H/N)/90)?

EmmAéov, n TP NG EMTPEMOUEVNG TAONG Oenn OA TMPETEL VA ATIOHEWWVETAL
TEPAITEPW KATA TOUG OXETIKOUG EAEYXOUG BepEAiwONG, EQOGOV N TTapeld Tou BepeAiou
nmAdtoug B améxel amdotaon d<8B amd tnv mapeld yertviddovrog mpavoug ywvidag
KAiong B w¢ mpog tnv optldvTia (d: perpolpevo opt{ovtiwg otn oTddun BspeAiwong).
0 mpAoBETOC AUTOG PEIWTIKOG GUVTEAESTAC TTou emaAAnAiletal, pmopei va AapBavetat
ioog mpog (Fascicule G2, C.C.T.G, 1192):

ig=1-0,9*tanB+(2-tanB)*(max((1-d/(8B));0)).
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Abscissa: qu (MPa): uniaxial compressive strength  Ordinate: ds (mm) discontinuity spacing
1 Group 1 rocks, 2 Group 2rocks, 3 Group 3 rocks, 4 Group 4 rocks,

5 Allowable bearing pressure not to exceed uniaxial compressive strength of rack if joints are tight or
50 % of this value if joints are open,

6 Allowable bearing pressures: a) very weak rock, b) weak rock c) moderately weak rock
d) moderately strong rock, e) strong rock

Spacings: f) closely spaced discontinuities g) medium spaced discontinuities h) widely spaced
dicontinuities

For types of rock in each of four groups, see Table G.1. Presumed bearing resistance in hatched areas
to be assessed after inspection andfor making tests on rock. (from BS 8004)

Figure G.1 — Presumed bearing resistance for square pad foundations bearing on rock
(for settlements not exceeding 0,5 % of foundation width).

Ixnpa 1. Tekpaptn @épouca kavotnta OepeAiwong emi Bpaxwdoug umoBadpou
(Eupwk.7-Map.E)



2.3 YMOAOYIOHOG avapeEVOHEVWY KaBI{Noswy - O€iktn £6APOUG

H kaBinon empavelakng Bgpeliwong emi Bpaxwdoug umoBabpou pmopei va
umoAoytoBei katd Schleisher amd tn oxéon :

S=Cy*0esp*B*(1-v?)/E
omou :
S = n péon kabilnon otn BepeAiwon,
Oesp = N AVATITUCOOMEVN Tdon €0paocng,
B = mAdtog BgpeAiwong,
Em = METPO eAacTikOTNTAG Bpaxopdlag (ev MPoKeldévw En=2.300MPa) Kat
Cqd = METABANTOC CUVTEAEOTNG EMPPONG, CUCXETI{OPEVOG HE TO AdYo L/B tng Bepe-
Awong (v TPOKEIPEVW C¢=2,25).

AT TNV EKTEAEON TWV OXETIKWY UTIOAOYICHWY TTPOKUTITOUV Ol AKOAOUBEG TIHEG
Kabllnoswy ouvaptnoel Tng Taong £€6pacng Kat Tou mMAdtoug BepeAiwong B:

Ka@iZnon S (mm)

Ocsp (kPa) |B(m)= 3,00 5,00 7,00 9,00 11,00 | 13,00 | 15,00
50 0,02 0,04 0,06 0,07 0,09 0,11 0,12
150 0,07 0,12 0,17 0,22 0,27 0,32 0,37
250 0,12 0,20 0,29 0,37 0,45 0,53 0,61
350 0,17 0,29 0,40 0,51 0,63 0,74 0,86
450 0,22 0,37 0,51 0,66 0,81 0,96 1,10

Ot Tipég Tou deiktn edagoug K=Aqg/AS, €€ oplopoU TPOKUTITOUV w¢ akoAoUBwc:

Agiktng £6d@oug k (MN/m?)
B(m)= 3,00 6,50 10,00 13,50 17,00 20,50 24,00
ks (MN/m3) 2.041,5 942,2 612,4 453,7 360,3 298,8 255,2

Ma avaAuon o€ celop0, PTopeil va An@Bouv TIHEG K TOUAAGXIOTOV TPITAAGLEG TWY
WG AV TPOTELVOHEVWV.

JUPUTTANPWHATIKA, Ol avapevopeveg kabilnoelg umoAoyiotnkav Kat pe tn PéBodo
TWV TEMEPACHEVWYV OTOIXEIWY OTMWG OivETAl AVAAUTIKA 0TO cuvnppévo Mapaptnua A3.

Bdoel Twv avwtépw ATOTEAECHATWY TIPOKUTITEL OTL Ol AVAHEVOHEVEG KABI{NOELG
TOU €pyou Ba gival mepLOPLOHEVES (TNG TAEEWG TwV Alywv gkatootwy (=1,50-3,00cm)
KAl o€ KAOEe EPIMTWOoN PIKPOTEPES TWV AVTIOTOIXWY EMTPEMOPEVWY (max S=5+10cm).



MAPAPTHMA A1

AvaAutikn BaBuovounon Bpaxopalag




A NAPAMETPOI BAOMONOMHZHZ

1 Avroxn ouutrayoug merpwuarog (Mpa) O¢ = 25,00 ~ 35

2 Aciktng moiétnrag Bodxou (%) RQD = 10 ~ 100

3 Améoraon petaél Twv aQOUVEXEIWY (mm) Jn = 05~15

4 Kardoraon diakAGoswv 21~ 12
4,1 Mnkog (m) 1-3m ~ ~ | 1-3m ~ 3-10m

4,2 Avoryua (mm) | 1-5mm ~ ﬂ 1-5mm ~ >5mm
4,3 Tpaxurnra |Tp00til'0i ~ LI Tpayeia ~ EAa@pd Tpaxeia
4,4 YAk6 mAnpwong (mm) | Kaviva ~ ﬂ Kavéva ~ ZkAnpd <5mm

Eroppd ~ hd

BaBuoAoyia RMR*gg =ZRi+15=

EAagppd ~ Métpia
49 ~ 57

4,5 AmoodBpwon

Rating :
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4~5
4~ 20
5~5
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5 Yméyeio vepd EvreAwg oteyvd ~ Aiyo uypo 15~ 10
BaBuoAoyia RMRg,=ZRi= 49 ~ 52
B MPOZAPMOIH ME BAZH TON NMPOZANATOAIZMO TQN AIAKAAZEQN
1 >npayyes Kar opuxeia i 0~0
2 Oeuehiwoeis - 0~0
3 lMpavi 0~0
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MAPAPTHMA A2

AvVaAuTIKOG UTTOAOYIGHOG BAGIKWY PNXAVIKWY XAPAKTNPIOTIKWY
Bpaxopalag




Major principal stress (MPa)

OEDA YDRAS

Hoek-Brown Classification
intact uniaxial compressive strength = 25 MPa
GSI=44 mi=9 Disturbance factor =0.7

: : : : : : Hoek-Brown Criterion
T D oo Do mb =0.415 s=0.0003 a=0.509

Mohr-Coulomb Fit
cohesion = 0.729 MPa friction angle = 19.70 deg

Rock Mass Parameters
tensile strength = -0.018 MPa
. . . . . . uniaxial compressive strength = 0.403 MPa
""" global strength = 2.071 MPa
. . . . . . modulus of deformation = 2300.82 MPa
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1. General Information

Table [1] Units

Type Unit
Length m

Force kN

Time day

Table [2] Model dimensions

min. max.
X 0,000 25,000
Y 0,000 25,000
Table [3] Model
Model Plane strain

Element 15-Noded
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2. Geometry

i

Fig. 1 Plot of geometry model with significant nodes

Table [4] Table of significant nodes

Node no. x-coord. y-coord. Node no. x-coord. y-coord.
5156 0,000 0,000 54 25,000 0,000
10142 0,000 25,000 8889 10,000 25,000
2568 25,000 25,000 7371 15,000 25,000
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Fig. 2 Plot of geometry model with cluster numbers

Table [5] Table of clusters

Cluster no.

Nodes

1

5156, 10142, 2568, 54, 8889, 7371.
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3. Structures

Fig. 3 Plot of geometry model with structures

Table [6] Beams

Plate no. Data set Length Nodes

[m]

1 FOUNDATION 5,000 8889, 7371.
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4. Loads & boundary conditions
demy -
. e
dimy -
s -
s o
e -
1"4 [
‘7‘? Lol
A s
klf £+
o
s -
e b
e s
b -
o n
Ly i,
- i,
i i,
%
Fig. 4 Plot of geometry with loads & boundary conditions
Table [7] Node fixities
Node Sign Horizontal Vertical Node Sign Horizontal Vertical
no. no.
5156 # Fixed Fixed 8333 | Fixed Free
54 # Fixed Fixed 8637 | Fixed Free
5103 # Fixed Fixed 8921 | Fixed Free
5093 # Fixed Fixed 9247 | Fixed Free
4213 # Fixed Fixed 9441 | Fixed Free
3787 # Fixed Fixed 9599 | Fixed Free
3211 # Fixed Fixed 9767 | Fixed Free
3025 # Fixed Fixed 9893 | Fixed Free
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Node Sign Horizontal Vertical Node Sign Horizontal Vertical
no. no.
3021 # Fixed Fixed 10000 | Fixed Free
2125 # Fixed Fixed 10063 | Fixed Free
1811 # Fixed Fixed 10099 | Fixed Free
1441 # Fixed Fixed 2549 | Fixed Free
1381 # Fixed Fixed 2539 | Fixed Free
1329 # Fixed Fixed 2489 | Fixed Free
970 # Fixed Fixed 2485 | Fixed Free
787 # Fixed Fixed 2463 | Fixed Free
513 # Fixed Fixed 1925 | Fixed Free
493 # Fixed Fixed 1915 | Fixed Free
327 # Fixed Fixed 1473 | Fixed Free
253 # Fixed Fixed 1463 | Fixed Free
157 # Fixed Fixed 1355 | Fixed Free
10142 | Fixed Free 1345 | Fixed Free
2568 | Fixed Free 879 | Fixed Free
5737 | Fixed Free 663 | Fixed Free
5753 | Fixed Free 423 | Fixed Free
6213 | Fixed Free 263 | Fixed Free
6673 | Fixed Free 179 | Fixed Free
6863 | Fixed Free 61 | Fixed Free
7287 | Fixed Free 25 | Fixed Free
7599 | Fixed Free 47 | Fixed Free
8020 | Fixed Free
Table [8] Distributed loads A
Loads First node ax ay Last node ax ay
no. [kN/m/m] [kN/m/m] [kN/m/m] [kN/m/m]
1 8889 0,000 0,000 7371 0,000 0,000




PLAXIS 8.2 Professional version 9
5. Mesh data
i oo e T
K . : k y ! . VSR
Fig. 5 Plot of the mesh with significant nodes

Table [9] Numbers, type of elements, integrations

Type Type of element Type of integration Total

no.
Soil 15-noded 12-point Gauss 1246
Plate 5-node line 4-point Gauss 8
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6. Material data

Fig. 6 Plot of geometry with material data sets

Table [10] Soil data sets parameters

Mohr-Coulomb 1
RG
Type Drained
Yunsat [kN/m?3] 25,00
Ysat [kN/m?] 26,00
kx [m/day] 0,000
ky [m/day] 0,000
Cinit [-] 0,500
Ck [-] 1E15
Eret [kN/m?] 2300820,000
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11
Mohr-Coulomb 1
RG
v [-] 0,150
Gret [kN/m?] 1000356,522
Eoed [kN/m?] 2429437,267
Cref [kN/m?] 729,00
[0} [°] 19,70
U [°] 0,00
Einc [kN/m?/m 0,00
]
Vref [m] 0,000
Cincrement [kN/m2/m 0,00
]
Tstr, [kN/m?] 0,00
Rinter. [-] 1,00
Interface Neutral
permeability
Table [11] Beam data sets parameters
No. Identification EA El w v Mp Np
[kN/m] [kNm?/m] | [kN/m/m] (-] [(kNm/m] [kN/m]
1 FOUNDATION 2,9E8 2,4167E7 29,00 0,00 1E15 1E15
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7. Calculation phases
Table [12] List of phases
Phase Ph-No. Start Calculation type Load input First step Last step
phase
Initial phase 0 0 0 0
<Phase 1> 1 0 Plastic Staged construction 1 1
<Phase 2> 2 1 Plastic Staged construction 2 3
<Phase 3> 3 2 Plastic Total multipliers 4 4
Table [13] Staged construction info
Ph-No. | Active clusters Inactive clusters | Active beams Active Active anchors
geotextiles
0 1
1 1.
2 1. 1
Table [14] Control parameters 1
Ph-No. Additional steps Reset displacements Ignore undrained Delete intermediate
to zero behaviour steps
1 250 No No Yes
2 250 Yes No Yes
3 250 No No Yes
Table [15] Control parameters 2
Ph-No. Iterative Tolerated Over Max. Desired min. Desired Arc-Length
procedure error relaxation iterations max. control
1 Standard 0,010 1,200 60 6 15 Yes
2 Standard 0,010 1,200 60 6 15 Yes
3 Standard 0,010 1,200 60 6 15 Yes

Table [16] Incremental multipliers (input values)
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Ph-No. Displ. Load A Load B Weight Accel Time s-f
0 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000
1 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000
2 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000
3 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000
Table [17] Total multipliers - input values
Ph-No. Displ. Load A Load B Weight Accel Time s-f
0 1,0000 1,0000 1,0000 1,0000 0,0000 0,0000 1,0000
1 1,0000 1,0000 1,0000 1,0000 0,0000 0,0000 1,0000
2 1,0000 1,0000 1,0000 1,0000 0,0000 0,0000 1,0000
3 1,0000 50,0000 1,0000 1,0000 0,0000 0,0000 1,0000
Table [18] Total multipliers - reached values
Ph-No. Displ. Load A Load B Weight Accel Time s-f
0 1,0000 1,0000 1,0000 1,0000 0,0000 0,0000 1,0000
1 1,0000 1,0000 1,0000 1,0000 0,0000 0,0000 1,0000
2 1,0000 1,0000 1,0000 1,0000 0,0000 0,0000 1,0000
3 1,0000 50,0000 1,0000 1,0000 0,0000 0,0000 1,0000
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8. Results for phase 3

Table [19] Step info phase no: 3

Step no: 4
Calculation type PLASTIC
Extrapolation factor 0,000
Relative stiffness 0,998

Table [20] Reached multipliers phase no: 3

Multipliers Incremental value Total value
Prescribed displacements 0,0000 1,0000
Load system A 49,0000 50,0000
Load system B 0,0000 1,0000
Soil weight 0,0000 1,0000
Acceleration 0,0000 0,0000
Strength reduction factor 0,0000 1,0000
Time 0,0000 0,0000
Table [21] Staged construction info phase no: 3
Staged construction Incremental value Total value
Active proportion of total area 0,000 1,000
Active proportion of stage 0,000 0,000
Table [22] Realised tunnel contraction info phase no: 3
Tunnel* Increment [%)] Total [%]

* Tunnels are referred to by lining chain number

Table [23] Iteration info phase no: 3

14
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15

Iter. no. Global Plastic Plastic Cap Inacc. Pl. Plastic Inacc. Intf. Apex & Inacc. Apx.
error points + Hard. pts. Intf. pts. pts. Tension pts.
points
1 0,002 81 0 0 0 0 149 0
2 0,000 93 0 0 0 0 146 0
3 0,001 142 0 0 0 0 187 0
4 0,001 145 0 0 0 0 185 0
Table [24] Active distributed loads A phase no: 3
Loads First node ax ay Last node ax ay
no. [kN/m/m] [kN/m/m] [kN/m/m] [kN/m/m]
1 0,000 -50,000 7371 0,000 -50,000

Fig. 7 Plot of deformed mesh

- step no: 4 - ( phase: 3)
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Fig. 8 Plot of total displacements (arrows)

- step no: 4 - ( phase: 3)
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Fig. 9 Plot of total displacements (contour lines)

- step no: 4 - ( phase: 3)
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Fig. 10 Plot of total displacements (shadings)

- step no: 4 - ( phase: 3)
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Fig. 11 Plot of horizontal displacements (arrows)

- step no: 4 - ( phase: 3)
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Fig. 12 Plot of horizontal displacements (contour lines)

- step no: 4 - ( phase: 3)
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Fig. 13 Plot of horizontal displacements (shadings)

- step no: 4 - ( phase: 3)
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Fig. 14 Plot of vertical displacements (arrows)

-step no: 4 - ( phase: 3)
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Fig. 15 Plot of vertical displacements (contour lines)

- step no: 4 - ( phase: 3)
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Fig. 16 Plot of vertical displacements (shadings)

- step no: 4 - ( phase: 3)
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Fig. 17 Plot of total increments (arrows)

- step no: 4 - ( phase: 3)
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Fig. 18 Plot of total increments (contour lines)

- step no: 4 - ( phase: 3)
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Fig. 19 Plot of total increments (shadings)

- step no: 4 - ( phase: 3)
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Fig. 20 Plot of horizontal increments (arrows)

- step no: 4 - ( phase: 3)
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Fig. 21 Plot of horizontal increments (contour lines)

- step no: 4 - ( phase: 3)
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Fig. 22 Plot of horizontal increments (shadings)

- step no: 4 - ( phase: 3)
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Fig. 23 Plot of effective stresses (principal directions)

-step no: 4 - ( phase: 3)
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Fig. 24 Plot of effective stresses (mean contours)

- step no: 4 - ( phase: 3)
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Fig. 25 Plot of effective stresses (relative shear contours)

- step no: 4 - ( phase: 3)
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Fig. 26 Plot of effective stresses (mean shadings)

- step no: 4 - ( phase: 3)
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Fig. 27 Plot of effective stresses (relative shear shadings)

- step no: 4 - ( phase: 3)
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Fig. 28 Plot of total stresses (principal directions)

- step no: 4 - ( phase: 3)
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Fig. 29 Plot of total stresses (mean contours)

- step no: 4 - ( phase: 3)
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Fig. 30 Plot of total stresses (relative shear contours)

- step no: 4 - ( phase: 3)
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Fig. 31 Plot of total stresses (mean shadings)

-step no: 4 - ( phase: 3)
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Fig. 32 Plot of total stresses (relative shear shadings)

- step no: 4 - ( phase: 3)
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