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ANA/E

PP/E

PP/E

PP/E

Črni Kal thrust unit

10 - 20, subordinate 20 - 30 20 - 30

1210

Steep subvertical joints (74°) perpendicular to oblique to tunnel axis and may dip into the excavated area

200-600<20 and 20-60 20-60

41 - 62 

(fair to good rock mass)

15 - 38

STRONG karstification

Socerb thrust fault

75 - 10050 - 100

64

11

5, locally 15 15

Possible larger wedge failures from tunnel crown (volume to 5m ) 

3

Possibility of half-marlstone peeling due to bad contact among layers.

Favourable dip: 15-20° with excavation drive2 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

excavation excavation

Prevailing 64 - 95 (good to very good rock mass), subordinate 42 - 65 (fair to good rock mass)

Prevailing 60 - 90, subordinate 45 - 60, locally 20 - 30

41 - 57

Prevailing 64 - 95 (good to very good rock mass), subordinate 42 - 65 (fair to good rock mass)

13

60-600

Prevailing 42 - 65

25 - 100  

64, locally 9

Prevailing 45 - 60, subordinate 60 - 90, locally 20 - 30

subordinate 64 - 95

15-38

10 - 20

20 - 60

(in thrust zone)

(above thrust)

14

lower part: <20 in 20-60upper part: 60-600

38-65

In thrust zone

Above thrust

5
9 - 64

 25 - 90 and < 25 

3

Higher probability for half-marlstone wedge failures and peeling, due to weak contact among layers

sectionLsection K

(poor to very poor rock mass)

(fair rock mass)

(fair to good rock mass)

(good to very good rock mass)

(in thrust zone)

(above thrust)

5,3x10-7

138,6

3,0x10-3 1,1x10-6 5,3x10-7 3,0x10-3

82 55

50 - 8000 5 - 350 5 - 350 8 - 2300

karstic channel

največja največja največjasrednja

4a 70%, 4b 20%

3a 50%, 3b 45%

BT1 60%, BT2 35%
BT3 50%, BT4 30%

BT2 60%, BT3 40%

3b 45%, 5b 25%

4b 50%, 4a 40%

BT2 65%, BT1 30%
BT3 60%, BT4 20%

4b 15%, 5a 10%, 0a 5%

3b 55%, 5b 20%

BT2 10%, BT8 10%

5b 5% 5a 5%, 0a 5%

BT8 5%

5a 5%, 0a 5%

BT8 5%

4b 10%, 5a 10%, 0a 5%

BT2 10%, BT8 10%

PRESENCE OF PYRITE
PRESENCE OF PYRITE

Alveoline nummulite limestone (ANA), caverns can be filled with clay and limestone gravel

PP: up to ch. 14+140 tectonised marlstone and siltstone,

weathered along the fault. From ch. 14+140  a gradual

transition into stronger layers and ANA layers.

Above: jointed limestone and caverns

filled with clay and gravel

Below: transitional layers with dense

systems of calcite veins

tectonised and strongly folded; locally crushed siltstone and sandstone. Local
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Wedge failures of limestone above the

thrust contact (volume to 5m )

contact limestone - flyschcontact limestone - flyschcontact limestone - flysch

10 caves / km, diameter of cave passages to 10m

very poor to

fair rock mass

drained / undrained - 50 / 50karstic channel
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MEASURING PROFILE MP-I-1
MEASURING PROFILE MP-II-1

MEASURING PROFILE MP-II-7
MEASURING PROFILE MP-II-6
MEASURING PROFILE MP-II-5

MEASURING PROFILE MP-II-3
MEASURING PROFILE MP-II-9

PRE-DRILLING - BOREHOLE
(1 borehole in top heading face)
REFRACTION GEORADAR SURVEYS
(low karstification degree)
PRE-DRILLING - SOUNDING
(6 boreholes in top heading face + 2 in
invert)
PRE-DRILLING - GEOPHYSIC
(cross hole in refraction)
INJECTING - PREGROUNTING
(grounting, smaller permeability)
INJECTING - POSTGROUNTING
(smaller permeability)

PRE-DRILLING (litology)

PROBABLE PROFILE TYPE
SUPPORT (most probable top 
heading support type )

SPECIAL CONDITIONS 

2-4

F/E

PP/E

ANA/E

TF2/Pc

TF1/Pc

LIB/K-Pc

LF/K

SF/K

2

4-5

2

Fliš (eocen)

Alveolinsko numulitni apnenec (eocen)

Zgornje trsteljske plasti (paleocen)

Spodnje trsteljske plasti (paleocen)

Liburnijska formacija (kreda-paleocen)

Lipiška formacija (kreda)

Sežanska formacija (kreda)
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Repenska formacija (kreda)

zdrobljena cona

tektonsko pretrta cona

prelom

razpoke (razpoklinska cona)

laminiti

reverzni prelom

narivni prelom

Diskontinuitete:

ss plast

sl drsna ploskev

j razpoka

f prelom

Tip diskontinuitet

r hrapava

sm gladka

sl tektonsko zglajena

Hrapavost diskontinuitet
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