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0] Opi i i PP: do st. 14+140 pregneten laporovec in melievec, Zgoraj: razpokan apnenec in kaverne Motno razpokan laporovec z gostim sistemom kalcitnih Zil, Zgoral: razpokan apnenec in kaveme Q
3 pis hribine Prehod deluvija Prehodne plasti: | | . pregi P | J g zapolnjene z glino in gruséem d & ban; lokal szenjak zapolnjene z glino in gruscem i . . o .
) (litologija) Vv mestoma Eocenski fli§ (F/E) rehocne plasti: laporovec, fapornt apnenec, Alveolinsko numulitni apnenec (ANA) Alveolinsko numulitni apnenec (ANA) ob prelomu preperel. Od st. 14+140 dalje postopen Alveolinsko numulitni apnenec (ANA), kaverne so lahko zapolnjene z glino in apnenecevim gruséem Spodaj: prehodne plasti z gostim " :’f;:::.,g:‘:::",,:;;::;":;;gv‘:; ;ﬁ;::::;: ﬁ:ﬁ:f:;f,::j:ﬂa Spoda:razpokan aporovec 2 gosim sistmor kalirin p;zg::: L:‘o:; :j::lb:n;:z::::c Opis hribine ¢ narivni prelom
5 moche preperel e PRISOTNOST PIRITA prefocvirse plast invplast A58 PRS;Ssletr)mT"r‘\lkggh;;RlTA PRISOTNOST PIRITA ZI'MFZ:";S?:V;CSD: QFTT;TTW‘/;EQ‘man B — (fologia) 5
PRISOTNOST PIRITA PRISOTNOST PIRITA PRISOTNOST PIRITA
Nagubana hribina z 37 Y . ) _ 777272 - . . o . i ;’/ﬁ’/ 22 Firivi 4 hai Hribing toktonsko Mo
- Debelina in usmeritev " o ’5/4 "'/ Nagubana hribina z vmesnimi manj$imi pretrtimi obmogji, strm vpad plasti, Hribina s srednje strmim vpadom; //:/ X - - - L o Mogno zakrasela hribina (jamski sistem v okolici Brezna na Skrlovki) s pojavi Mocno zakrasela hribina s pojavi kavern in kraskih jam v/, g7]"'r'ina postopno prehaja Mogno zakrasela hribina s pojavi kavern in kraskih jam razli€nih dimenzij; pretezno Hribina mo&no razpokana, s poloznimi vpadi plasti; ribina tektonsko mocno ina i , -
Zenil vmesnimi manjsimi - g5/ f'-/ 9 ’ P! ’ padp ix v 5/ /5 Pretezno kompaktna hribina z zaprtimi in odprtimi razpokami, mozni pojavi zdrobljenih B i i R - 5 o A i&nih di 5 i . %2 v kompaktno hribino L L " b . S . " L poskodovana: nagubana, Debelina in usmeritev < : :
§ porusenih, con | obmoji Iokaln .;/ lokalno tudi debelejie pretrte cone vzdolZ prelomov; vmesne manjSe pretrte cone; Ko/ 2 % / K . &ih kragkih | leg Besko-ocizelisk L " st X kavern in kragkih jam razli¢nih dimenzij; preteZno kompaktna hribina z zaprtimi razliénih d}m§n2|1, pretezno kvorlnpa‘ktnla hnbm.a 2 zaprtimi in /ﬁ mozni pojavi zdrobljer{ih kompaktna hribina z zaprtimi in odprtimi razpokami s strmim vpadom, mozni pojavi v primeru kontakta z apnencem, hribina mo&no zakrasela s pojavi kavern pregnetena in prerta; ! porusenih, con N & vrtine izvrtane za fazo PGD (201 0)
b4 polnitev tudi debelejse breme ;':‘//"‘: y':'v:-'/ vegjih tektonskih struktur se ne pricakuje; debelina prelomne cone 1 do 3 m, con, kavern in manJS('j b"EI{S ih jam LDO eg Bes| Iol;OICIZGdJS ;93 jamskega sistema); in odprtimi razpokami, mozni pojavi zdrobljenih con; odprtimi ra_zpokaml, mozni pojavi zdrobljenih con; & % con; razpokane cone zdrobljenih con; vegjih tektonskih struktur ne pricakuje; in jam razli¢nih dimenzij; vzdolz prelomnih con hribina mo&no nagubana razpokane cone lokalno polnitev =
'9 cone vzdolZ prelomov i?‘,;:.;é ';:;/{:/‘2 debelina prelomne cone od 1 do 3 m, lokalno do 5 m lokalno do 5 m ebelina razpokane cone Jokaino do 5> m debelina razpokane cone lokalno do 5 m debelina razpokane cone lokalno do 5 m lokalno do 5 m debelina razpokane cone lokalno do 5 m do pregneten, lokalno pretrta; razpokane cone lokaino do 2 m do5m 9 ﬂ vrtine izvrtane v okviru tega projekta (2017/18)
Vo0 £=74%
ﬁ Razdalja med diskontinuitetami (mm) 60 do 200 20do200 (<6) 60do 200 (<6 do 20) 60do 200 (< 6 do 20) 20do200 (<6 do 20) 20 do 600, lokalno < 20 20do 600 (< 6 do 20) 60 do 600, lokalno < 60 200-600 <20 in 20-60 20-60 200-600 60-600 2g.del: 60-600 <20 in 20-60 2g.del: 60-600 sp.del: <20 in 20- <20 in 20-60 Razdalja med diskontinuitetami (mm) ﬁ
e Vpliv vpada diskontinuitet glede Vpad plasti ugoden do neugoden vpad plasti do 5-90° iz izkopnega cela, nakion 33° _smer izkopa | Vpad plasti se spreminja- moéno nagubane plasti _smer izkopa o [# sistemi razpok in prelomov, neugoden 1 sistem, ki poteka precno na os, z vpadom 35-45° iz |v obmocju stika moznost mogno o o1 Smer izkopa o Ugodne razmere: nastopajo le redke, posamezne razpoke (prelomi) z vpadom iz izkopnega Cela , v levi predorski bok . o Smerizkopa v obmogju preloma povedana Neugodna sta 2 sistema strmih subvertikalnih razpok (65-90°), ki potekata skoraj pre¢no na os, vpadata v izkopni prostor(L. in D. bok’ - L _ _smerizkopa v obmogju preloma povedana razpokanost _g smer izkoda 2 sistema strmih subvertikalnih razpok (75-90°) potekata skoraj pre¢no na os, vpadata v izkopni prostor(L. in D. bok) kop: Vpad ugoden: 15-20° v izkopno &elo izkopa Vpad ugoden: 15-20° v izkopno &elo Strme subvertikalne razpoke (74°) potekajo pre¢no do posevno na os in lahko vpadajo v izkopni prostor izpadanje Kiinc izkop: Izpadanje Kinov apnenca nad narivnim Vel opad ugocen ‘“”‘”‘“75’"3(??17 roven Vpliv vpada diskontinuitet glede [
PP na Ismer \zgkopa pruetizkooa ég;‘éﬁ‘gﬁﬁ;“g”“" Prevladujota 2 sistema razpok , neugoden je 1 sistem prelomov, ki poteka pre&no na os, z vpadom do 35° iz izkopnega Eela v levi bok. MoZnost izpadanja manjsih Klinov v stropu predora (volumen do 1m?3) izkopnega Eela v levi bok. Moznost izpadanja Klinov v stropu predora (volumen do 30 ) razpokanih do pregnetenih plasti neugoden vpad plasi do 30° iz izkopnega Cela Moznost izpadanja klinov manjsih dimenzij v stropu predora neugoden vpad plasi do 30° iz izkopnega Cela razpokanost kamnine Moznost izpadanja klinov manjsih dimenzij v stropu predora )'eug(’de" vpad plasti do 20-50° iz izkopnega cela Moznost izpadanja vegjih klinov v levem zgornjem delu predora ( volumen do 2m®) wye—— ove — Moznost izpadanja vegjih klinov v stropu predora (volumen do 5m°) T aon o5m ) 2 g st med st i kontaktom (volumen do 4,5m’) 5 ’ ngsme‘: izkopa 9
- v 77 77 % 77777 777777 77777 7 Z G & 7 & i i
g __Stopnja zakraselosti V7777777727777 B8 B 855877/7/777777777/777777/7777777277777777777/77777772777722) 7777722777777/ A585 55  5 5 ss36555877/77777777 MOCNA zakaselost MOGNA zakraselost V355665557 MOCNA zakaraselost V277727/35555565577/7722) 77777777777/8%56555%5777/77777/72 Stopnja zakraselosti 2
X St. jam/km in premer rovov | odsek J2 1 jam /km, premer rovov do 1m odsek J2 odsek K 10 jam /km, premer rovov do 10m 10 jam /km, premer rovov do 10m 10 jam /km, premer rovov do 10m 10 jam /km, premer rovov do 10m 10 jam /km, premer rovov do 10m odsek K odsek L 5 jam /km, premer rovov do 1m odsek L &t. jam/km in premer rovov I~ Diskontinuitete:
UCS kamnin (MPa) 1562 lokalno 5 15- 62 Iokalno 5 36-62 lokalno 515 5.15 64 lokalno 9 64, lokalno 64 64, lokalno 64 5, lokalno 15 | 15 64 64, lokalno N e V nartni coni 5do15 Ny e v natiicont 5-15 UCS kamnin (MPa) ’
RQD 20 - 70, lokalno <20 20 - 70, lokalno <20 20 - 70, lokalno < 20 50 - 100, lokalno 20 - 50 20 -80 50 - 100 0-60 30-70 50-100 75-100 25-100 25-90 in<25 <25 25-90 in<25 <25 RQD Tip diskontinuitet Hra pavost diskontinuitet
Trdnostni RMR | (o0 1580 \okaino <30 37760, lokalno > 80, (abe B0 aderoiva o) A0 okl > B e oy ) 050 e poaseuolia ribnz) Previaduje 64 - 95 (dobra do zelo dobra hribina), podrejeno 42 - 65 (zadovoljiva do dobra hribina), lokalno 31 - 45 (slaba/zadovoljiva hribina) 2 fg:‘;‘::;:z GO Previaduje 64 - 95 (dobra do zelo dobra hribina), podrejeno 42 - 65 (zadovoljiva do dobra hribina) H1-ds (abadozdo s‘a"::;:‘:; ) Prevl. 64 - 95 (dobra do zelo dobra hribina), podr. 42 - 65 (zadovoljiva do dobra hribina) Bt e ettt ) Previaduje 64 - 95 (dobra do zelo dobra hribina), podrejeno 42 - 65 (zadovoljiva do dobra hribina) Moot 438 isoa s ssordoma oy, toas (aavermi) et D e ar o et o) et Zacor tibinn B at oy e ™| RMR Trdnostni ss plast r hrapava
indeks Gsl 20 - 45, lokalno 10 - 20 20-45 (< 20) 20 - 45 (< 20) 20-35(10 - 20) Previaduje 60 - 90, podrejeno 45 - 60, lokalno 30 - 45 45-60, podrejeno 60-90 Previaduje 60 - 90, podrejeno 45 - 60 30 - 45, podrejeno 45 - 60 Previaduje 60 - 90, podrejeno 45 - 60, lokalno 20 - 30 10 - 20, podrejeno 20 - 30 20-30 Previaduje 60 - 90, podrejeno 45 - 60, lokalno 20 - 30 Prevl. 45 - 60, podr. 60 - 90, lokalno 20 - 30 ;z é: :::::::‘V:?;)) Previaduje 10 - 20, podrejeno 20 - 30 ;3 :g {:;;’:;:‘;?;;1 Prev. 10 - 20, podr. 20 - 30 Gsl indeks
InZenirsko-geoloske previadujote 1a 30%, 1b 40% 1b 50%, 2b 25% 1a 35%, 1b 15%, 2a 20%, 2b 15% 3a 65%, 3b 30% 4a 55%, 4b 30% 4b 55%, 4a 25% 4a 60%, 4b 25% 4b 85% 42 65%, 4b 25% 3b 45%, 5b 25% 3a 50%, 3b 45% 4a70%, 4b 20% 4b 50%, 42 40% 3b 55%, 5b 20% 3b 60%, 3a 20%, 5b 20% 3b 45%, 5b 30% 3b 55%, 5b 35% Senirsko- " sl drsna ploskev sm gladka
GT (hribinski tipi) podrejeno | 0a 5%, 0b 10%, 2b 10%, 5a 5% 1a 15%, 5a 5%, 5b 5% 5a 10%, 5b 5% 5b 5% 5a 10%, 0a 5% 5a 15%, 0a 5% 5a 10%, 0a 5% 5a 10%, 0a 5% 5a 5%, 0a 5% 4b 15%, 5a 10%, 0a 5% 5b 5% 5a 5%, 0a 5% 5a 5%, 0a 5% 4b 10%, 5a 10%, 0a 5% 5a 10%, 4b 10%, 0a 5% 0b 10% podrejeno GT (hribinski tipi) J razpoka sl tektonsko Zg|ajena
Geol.-geoteh. razmere| _ _ _ | previaduiote | B BT250%8T330% | __________GBmwewsew2sx L L BUUASWBT240% BT260%BTS25% _ | ] BT145%BT288% ) Brave%BT220% | BT170%B8T228% . _____| _ BT3swBT43% | sr2e0%seTs40% ) BT160%B8T238% e Br2eswBTs0% |\ _____Bwewsr2% | BTass% BTA20% | ] BT360% BT420% | _F Br3so. ______ [ previaduote | Geol.-geoteh. razmere
BT (tipi obnasanja hribine) podrejeno BT7 20% BT8 5% BT8 5% BT3 10%, BT8 5% BT4 10%, BT8 5% BT3 15%, BT8 5% BT8 10% BT8 5% BT2 10%, BT8 10% BT8 5% BT8 5% BT2 10%, BT8 10% BT2 15%, BT8 10% BT2 10%, BT8 10% BT2 20%, BT7 20%, BT8 10% podrejeno BT (tipi obnasanja hribine) f Pl'e|0m
Odsek 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Odsek
1... Z rdeto so oznadeno vrednosti v tektonskin conah in obmogin pretrte, porusene kamnine 1... Z rdeto so oznadeno vrednosti v tektonskin conah in obmogin pretrte, porusene kamnine
2..Trdnostne in deformacijske parametre hribine je potrebno korigirati za vsak primer posebej, v preglednici so podane okvirne vrednosti 2..Trdnostne in deformacijske parametre hribine je potrebno korigirati za vsak primer posebej, v preglednici so podane okvirne vrednosti
LEGENDA NIVOJEV PODZEMNE VODE
— Interpolacija najviSjega nivoja podzemne vode
E Najvisji izmerjen tlak nad niveleto (m) 154 109 68 (Ocizeljski jamski sistem) 72 16,5 -13 -18,8 39 82 138,6 55 51,2 42,7 27,8 Najvigji izmerjen vodni tlak nad niveleto (m)) E
Y | Prepustnost kamnine k (mis) 5,0x10-8 | 1,1x10-6 ] | o ‘ _75x10-6 _ 5,3x10-7 _ p.ox1q-3 5,3x10-7 5,3x10-7 ~ quﬂ -3 5,3x10-7 5,3x10-7 5,3x10-7 _ 1,1x10-6 1,1x10-6 Prepustnost kamnine k (m/s)| & Interpolacija prevladujogega nivoja podzemne vode
§ Verjetnost vdorov vode po kragkih kanalih [ srednja l neopredeljeno [ srednja f et e lnavediaT e T e ey I srednja i REVegat v velikar j srednja 1 ohrinaedar iy srednja srednja 5 . I srednja srednja Verjetnost vdorov vode] E
& [ Ocena dotokov med izkopom po Lembkeju (I/min/25m) 0,5-120 0,5-120 0,5-120 5-5500 0,5-120 r do 2.5 | 0,5 - 1200 | 30-320 5-350 5-350 | 0,2-30 0,2-30 Ocena dotokov med izkopom po Lembkeju (I/min/25m)| &
@ [Tehnicna izvedba predora | Drenirano | drenirano | drenirano Y i 7 drenirano / nedrenirano - 50 / 50 (Y ) 9l drenirano / nedrenirano - 50 / 50 U i Z drenirano / nedrenirano - 50 / 50 7 drenirano / nedrenirano - 50 / 50 % ke 95)a08 7 drenirano / nedrenirano - 50 / 50 drenirano / nedrenirano - 50 / 50 Tehnicna izvedba predora| $
* GT0a na odsekih (5, 6, 7, 8, 9, 10, 12, 13, 14, 16) predstavljajo jamske sedimente (pescen zaglinjen melj, mastna glina) GT0a na odsekih (5, 6, 7, 8,9, 10, 12, 13, 14, 16) predstavljajo jamske sedimente (pe$&en zaglinjen melj, mastna glina) *
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o ’ I ca 115m above the alignment ! I - © 3
>|o (150m, 34m SE) (170m, 160m SE, GPR) : & & I (206m, 3m NW) (227m, 20m SE) tension joints (300m, 17m SE) N~| [¥+ TF1/Pc | Lower trstelj layers (Paleocene) f 3
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Chainage 10/0 10/1 10/2 10/3 10/4 10/5 10/6 \ 107~ 10/8 10/9 11/0 111 11/2 11/3 11/4 11/5 11/6 11/7 11/8 11/9 12/0 121 12/2 12/3 12/4 12/5 12/6 12/7 12/8 12/9 13/0 13/1 13/2 13/3 13/4 13/5 13/6 13/7 13/8 13/9 14/0 14/1 14/2 14/3 14/4 14/5 14/6 14/7 14/8 14/9 15/0 151 15/2 15/3 15/4 15/5 15/6 15/7 15/8 15/9 |chainage
Terrain level (m) 2998 401,3 41 9,7 380,6 410,7 434,6 4295 4246 400 400 408 315 Terrain level (m)
N ~
Alignment level (m) 288,2 279,7 271,2 262,8 256,0 255,1 246,6 238,1 222,1 216,4 207,8 199,4 Alignment level (m)
Overburden (m) 7 114 141 110 147 180 183 186 170 177 192 108 Overburden (m)
> Tectonic unit Ocizla brachysyncline Petrinje thrust fault Skrklovica thrust fault Kastelec thrust fault Socerb thrust unit Socerb thrust fault Crni Kal thrust unit Osp thrust fault Crni Kal thrust fault Tectonic unit >
Q Q
o] Transition of deluvial PP: up to ch. 14+140 tectonised maristone and siltstone, Above: jointed limestone and caverns Strongly jointed marlstone with dense system of calcite veins, subordinately Above: J;l"ln‘é!d h‘:\E‘S‘O"E :ﬂd erms Tectonised and strongly folded maristone| o
o Rock mass description | eqiments to locally Transitional layers: marlstone, marly limestone thered along the fault. Fi h. 14+140 dual filed wih dey and gravel e O e o s s o " Loca! e e subordiately crushed sifistone and 2
I (lithology) Eocene flysch (F/E) yers: ’ Y Alveoline nummulite limestone (ANA) Alveoline nummulite limestone (ANA) weathered along the fault. From ch. agradua Alveoline nummulite limestone (ANA), caverns can be filled with clay and limestone gravel Below: transitional layers with dense chance of another contact between flysch and limestone. Below: jointed limestone with dense system of calcite veins, sandstone. Rock mass description I
E strongly weathered PRESENCE OF PYRITE PRESENCE OF PYRITE transition into stronger layers and ANA layers. systems of calcite veins subordinately maristone tectonised and folded (iithology) E
= flysch PRESENCE OF PYRITE PRESENCE OF PYRITE PRESENCE OF PYRITE PRESENCE OF PYRITE PRESENCE OF PYRITE 3
Folded rock mass with |77 7% //{// // i i i i .
- Thickness and A - £ L " . " i i i " & PR ifi i i i (% Rock mass with gradual ifi i i i Strongly jointed rock mass with gently dipping bedding planes; in case of . Thickness and -
9] orientation of fault intermediate smaller l‘-/ Folded rock mass with intermediate smaller tectonised areas, bedding plane Rock mass w“h beddlng dipping Mainly compact rock mass with closed and open joints, possible disintegrated zones, Strongly karstified rock mass (cave system close to Brezno na Skrklovki) with N Stropgly karsyﬂed rock mass with cave_rns and karstic cave_s -Of vanous_ / ./l/ transition into compact rock| _Strongly karstl_fled rock mass with caverr_]s and karstic caves of var_lo_us contact with limestone, the rock mass is strongly karstified with caverns Strongly tectonised (ock orientation of fault 1)
o zones, filling  fectonised areas, locally [3 with steep dip, locally thicker disintegrated areas along faults; moderately steep; intermediate smaller d | karsti besides Beka - Ocizl tom): g caverns and karstic caves of various dimensions; mainly compact rock mass Z < dimensions; mainly compact rock mass with closed and open joints, possible /3 g/;/ mass, possible dimensions; mainly compact rock mass with closed and open steep joints, and caves of various dimensions: rock mass along fault zones strongly mass: folded, tectonised zones, filling o
z hicker tectonised areas [£/2) significant tectonic structures not expected; disintegrated zones; fault zone thickness caverns an Strr?izkneasr: ;'C:;T;n(l:;'z:ﬁe IchI[y ﬁﬁlgamcave system); with closed and open joints, possible disintegrated zones; . / disintegrated zones; 7 ;/ disintegrated zones; jointed| possible disintegrated zones; significant tectonic structures not expected; folded to tectonised, locally disintegrated: thickness of jointed zones and disintegrated; jointed =
o long fault zone thickness 1 to 3 m, locally to 5 m 1t03m, locally to 5m thickness of jointed zones locally till 5 m % /// -/" thickness of jointed zones locally till 5 m zones locally till 5 m thickness of jointed zones locally till 5 m T locally up to 2 zones locally up to 5 m e}
= along faults 75 ’ GHALH ocally upto 2 m =
8 Discontinuity spacing (mm) 60 - 200 20-200 (<6) 60-200 (<6-20) 60-200 (<6-20) 20-200 (<6-20) 20 - 600, locally < 20 20-600 (<6-20) 60 - 600, locally < 60 60-600 200-600 20-60 200-600 60-600 Upper part: 60-600 lower part: <20 in 20-60 <20 and 20-60 <20 and 20-60 Discontinuity spacing (mm) 8
[ Effect of discontinuity orientation Tavourabie bedding dip fo] unfavourable bedding dipping 5 - 90° against drive, prevailing dip 33° excavation Strongly folded layers - changing orientation excavation . 4 joint and fault systems, unfavourable fault system 1, perpendicular to tunnel axis, dipping 35-45° |in the contact area possible unfavourable bedding, dipping to 30° against drive -2C2XAI0N g Favourable conditions: occasional, individual joints (faults) dipping against drive towards left tunnel side Unfavourable bedding dipping to 30° against drive  ~2XC2YAlO0 g increased jointed rock mass Unfavourable 2 subvertical joint systems (65-90°), dipping almost perpendicular to tunnel axis against drive (left and right tunnel side). . T excavation | increased jointed rock mass along —e@Xcavatio 2 steep to subvertical joint systems (75-90°) oriented almost perpendicular to tunnel axis, dipping against drive (left and right tunnel side) Favourable dip: 15-20° with drive avourable dip: 15-20° with drive Steep subvertical joints (74°) perpendicular to oblique to tunnel axis and may dip into the excavated area Wedge failures of limestone above the Favourable dip: 10-20° against drive —mfexcavation . Wedge failures of limest el 120 aganstanve | Effect of discontinuity orientation depending |
depending on \ direction (chéveon folds) Prevailing 2 joint systems, fault system 1, to tunnel axis, dipping to 35° against drive towards left side. Possible wedge failiure from the tunnel crown (volume to 1m3) against drive towards left side. Possible wedge failure from tunnel crown (volume to 30m°) strongly jointed to tectonised layers g Possible smaller wedge failure from the tunnel crown. along the fault Possible wedge failure of smaller volumes from the tunnel crown. unfavourable bedding dipping to 20-50° against drive Possible larger wedge failures from the upper left side of the tunnel (volume to 2m° ) Possibility of hall-maristone peeling due to bjd contact among layers Possible larger wedge failures from tunnel crown (volume to 5n) thrust contact (volume to 5m’) Higher probabilty for half-marlstone wedge failures and peeling, due to weak contact among fayefs thrust contact (volume to B peeling. due to weak contact Smong | on excavation direction
= v % i i/ v R R e R ke 7 (AT LAY, 7 i 7 i e " =
& Degree of karstifcation V7772777777777 7733 888085 5585877777777/ 7777777777777 555 555 5055805557777/ STRONG V2777777555557 STRONG 055555557, STRONG V7774555555555 /58777777777 777777777777//553555%55%5777777777772 Degree of karstifcation 2
< |No. of caves/km & diameter of cave passages | section J2 1 cave / km, diameter of cave passages to 1m section J2 section K 10 caves / km, diameter of cave passages to 10 m 10 caves / km, diameter of cave passages to 10 m 10 caves / km, diameter of cave passages to 10 m 10 caves / km, diameter of cave passages to 10 m 10 caves / km, diameter of cave passages to 10m section K sectionL. 5 caves / km, diameter of cave passages to 1m section L _|No. of caves/km & diameter of cave passages| §
Ab thrust
UCS of rocks (MPa) 15- 62, locally 5 15 - 62, locally 5 36-62 locally 5-15 5415 64, locally 64, locally 9 64 64, locally 9 64 5, locally 15 15 64 64, locally 9 s mpene 5-15 i In thrustzone 5-15 UCS of rocks (MPa)
RQD 20 - 70, locally <20 20 -70, locally <20 20 -70, locally < 20 50 - 100, locally 20 - 50 20 - 80 50-100 0-60 30-70 50 - 100 75-100 25-100 25-90 and <25 <25 25-90and <25 <25 RQD
37- 60, locally < 30 37 - 60, locally > 60 (poor to fair rock mass) 40 - 60, locally > 60 (fair, locally good rock mass) 36 - 60 (poor to fair rock mass) - . . . |42-65 (fair to good rock mass) - " . 31-45  (poor to very poor rock mass) . " - 15 - 38 (poor to very poor rock mass) 41-62 - " - Prevailing 42 - 65  (fair to good rock mass) 15-38 (in thrust zone) | very poor to Prevailing 15 - 38 (poor to very poor rock mass), 15 - 38 (in thrust zone) very poor to Prevail. 15 - 38 (poor/very poor rock mass)|
Str%ngth RMR (ory ook o bt ook mass) 230 (e poor rock mase) 30 .30 (poor rock mase) 20.-30 (poor rock mass) Prevailing 64 - 95 (good to very good rock mass), subordinate 42 - 65 (fair to good rock mass), locally 31 - 45 (poor/fair rock mass) b, 6495 qoodvery good rock mach) Prevailing 64 - 95 (good to very good rock mass), subordinate 42 - 65 (fair to good rock mass) subordinate 42 - 65 (fair/good rock mass) Prevailing 64 - 95 (good to very good rock mass), subordinate 42 - 65 (fair to good rock mass) 4157 (o rock mase) (far o oot rock mass) Prevailing 64 - 95 (good to very good rock mass), subordinate 42 - 65 (fair to good rock mass) i ate 6495 (3000 o very sood rock mass) 38.65 (above thus) | far rock mass inate 41 « 57 (fa ook mass) 38.- 65 (above thrust) fair ock mass ubord, 41 - 57 (ai rock mass) RMR ,S‘d’e"glh
index 10-20 (in thrust zone) 10-20 (in thrust zone) . index
GSI 20 - 45, locally 10 - 20 20 - 45 (< 20) 20 - 45 (< 20) 20 - 35 (10 - 20) Prevailing 60 - 90, subordinate 45 - 60, locally 30 - 45 45-60, subordinate 60-90 Prevailing 60 - 90, subordinate 45 - 60 30 - 45, subordinate 45 - 60 Prevailing 60 - 90, subordinate 45 - 60, locally 20 - 30 10 - 20, subordinate 20 - 30 20-30 Prevailing 60 - 90, subordinate 45 - 60, locally 20 - 30 Prevailing 45 - 60, subordinate 60 - 90, locally 20 - 30 20- 60 (:‘mv:swz:sn: Prevailing 10 - 20, subordinate 20 - 30 20- 60 (:'bw':sm,z:;)e Prevail. 10 - 20, subord. 20 - 30 Gsl
Engineering geol. conditions | __ ___| prevaiing | _ _ 1 fa30%tbdo% | ___AbS®o2s% __ I _______________ o __ta¥%ibiSh2% s o mesedbe B M. 4aB0% 4b2S% e _MaS%b2s% | 3baswsb2sw | sasewsdbasw | MaTWeb20% Vo _dbS0%dade% _f  SbSSwsb2% | ___________ %eWedazowsban ) Bbashksb30% 30 95% Sb3S% | prevaiing __ | Engineering geol. conditions
GT (ground types) subordinate | 0a 5%, Ob 10%, 2b 10%, 5a 5% 1a 15%, 5a 5%, 5b 5% 5a 10%, 5b 5% 5b 5% 5a 10%, 0a 5% 5a 15%, 0a 5% 5a10%, 0a 5% 5a10%, 0a 5% 5a 5%, 0a 5% 4b 15%, 52 10%, 0a 5% 5b 5% 5a 5%, 0a 5% 5a 5%, 0a 5% 4b 10%, 52 10%, 0a 5% 5a 10%, 4b 10%, 0a 5% 0b 10% subordinate GT (ground types)
Geol.-geotech. conditions| ___ _ _| provaiing | _ _ E BT250%8T3%0% | _________GBwewsews . bTZOMWEWS e BTeMwETa e BmsSwBT2w BT260%BTS25% _ | ] BT14S%BT238% o) BTS70%B8T220% | BT170%8T228% . _______[| __ BrssowBmsm | erzeowet3d0% | _____BmewssT% Br26SwBT% | _BwewBTa20% | BT3SS% BT420% | ] BT360%BT420% | __°F BT3s0% ______[s prevaiing __ | Geol.-geotech. conditions
BT (behaviour types) subordinate BT7 20% BT8 5% BT8 5% BT3 10%, BT8 5% BT4 10%, BT8 5% BT3 15%, BT8 5% BT8 10% BT8 5% BT2 10%, BT8 10% BT8 5% BT8 5% BT2 10%, BT8 10% BT2 15%, BT8 10% BT2 10%, BT8 10% BT2 20%, BT7 20%, BT810% | subordinate BT (behaviour types)
Section 1 2 3 4 5 6 7 8 9 10 11 12 13 4 15 16 17 Section
1... Values marked with red in tectonized zones and areas of crushed, faulted rock mass 1... Values marked with red in tectonized zones and areas of crushed, faulted rock mass
2...Strength and deformation rock mass parameters must be corrected for individual case, estimated values presented in table 2...Strength and deformation rock mass parameters must be corrected for individual case, estimated values presented in table
2 Highest measured pressure above alignment (m) 154 109 68 (Ocizeljski jamski sistem) 72 16,5 -13 -18,8 39 82 138,6 55 51,2 42,7 27,8 Highest measured pressure above alignment (m) 2
g Rock permeability k (m/s) 5,0x10-8 | 1,1x10-6 5,3x10-7 ] B.ox1¢-3 5,3x10-7 5,3x10-7 ] 5,3x10-7 ] B.ox14-3 1,1x10-6 | 5,3x10-7 5,3x10-7 1,1x10-6 1,1x10-6 Rock permeability k (m/s) g
S [ Verjetnost vdorov vode po kraskin kanalih [ srednja [ neopredelieno [ srednja S srednja L najve T elikas | srednja B e : ; srednja EE Cinalvedia T N S i najvedjar srednja srednja srednja [ Verjetnost vdorov vode| 2
8 [ Estimation of inflow during excavation after Lembke (/min/25m) 0,5-120 0,5-120 0,5-120 0,5-120 do 2.5 | 0,5 - 1200 30-320 | 50 - 8000 | 5-350 5-350 0,2 - 30 0,2-30 Estimation of inflow during excavation after Lembke (I/min/25m) 3
2 [ Technical execution for tunnel construction | drained [ drained | drained (Y % drained / undrained - 50 / 50 (W a6l Noedrenisand] drained / undrained - 50 / 50 % y Z drained / undrained - 50 / 50 [ e % drained / undrained - 50 / 50 drained / undrained - 50 / 50 drained / undrained - 50 / 50 Technical execution for tunnel construction | @

*GToa in sections (5, 6, 7, 8, 9, 10, 12, 13, 14, 16) present cave sediments (sandy clayey silt, high plasticity clay)

* GTOa in sections (5, 6, 7, 8, 9, 10, 12, 13, 14, 16) present cave sediments (sandy clayey silt, high plasticity clay)
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100.00

0.00

-100.00

discordant erosion lithological boundary

normal lithological boundary

laminites

[aVAVa)
AAA AN crushed zone
[aVAYA)
PSS tectonically fractured zone

fault

fractures (fractured zone)

reverse fault

thrust fault

boreholes bored for PGD phase (2010)

boreholes bored as a part for this project (2017/18)

Discontinuities:

Discontinuity type Discontinuity roughness

ss layer r  rough

sl sliding plane sm smooth

j  fracture sl tectonicly smoothed
f fault

LEGEND FOR GROUNDWATER LEVEL
Interpolation of the highest level of groundwater

Interpolation of the predominant level of groundwater
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