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Rock ‘ Class

type

1 4 8 (mi)

Group

2 p Hoek, 2007) Claste

SEDIMENTARY

Non-

Carbonates

Clastic Evaporites

METAMORPHIC

Organic

Non foliated

Slightly foliated

Foliated*

Volcanic

Pyroclastic

Coarse
Conglomerates
(21£3)
Breccias
(19+5)

Crystalline
Limestone
(12x3)

Marble
9+3

Migmatite

Granite
3213

Jexture
Medium
Sandstones
1714

Sparitic
Limestones
(10£2)

Gypsum
8+2

Hornfels
(19+4)
Metasandstone
(19+3)

Amphibolites
2616

Schists
12+3

Diorite
25%5

Granodiorite

(29%

Agglomerate
(19+3)

3)

Andesite
25%5

Breccia
(19+5)

| Fine

Siltstones
712
Greywackes
(18+3)

Micritic
Limestones
(9+2)

Anhydrite
122

Quartzites
203

Gneiss
285

Phyllites
(7+£3)

| Very fine
Claystones
4+2
Shales
(6+2)
Marls
(7£2)
Dolomites
(9+3)

Slates
7t4
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L33 P ECTEL
Geological strength index (GSI): 7t % £ HGSI 4 2

A. Thick bedded, very blocky sandstone
The effect of pelitic coatings on the bedding
planes is minimized by the confinement of
the rock mass. In shallow tunnels or slopes
these bedding planes may cause structurally
controlled instability.
AN/ / E. Weak
C. Sand- ) XL 2 D. Siltstone siltstone
7| stone and 77 N or silty shale or clayey
. S{/?SfOIle n f with sand- ; A shale with
| similar 7 )/ stone layers ¥ /A sandstone

amounts

F. Tectonically deformed, intensively
folded/faulted, sheared clayey shale
7] or siltstone with broken and deformed
sandstone layers forming an almost
7/#] chaotic structure

’} B. Sand-
stone with
| thin inter-
| layers of
siltstone

C,D, E and G - may be more or
less folded than llustrated but

this does not change the strength.
Tectonic deformation, faulting and
loss of continuity moves these
categories to F and H.

H. Tectonically deformed silty or
clayey shale forming a chaotic
structure with pockets of clay.

Thin layers of sandstone are
transformed into small rock pieces.

G. Undisturbed silty
or clayey shale with
or without a few very
thin sandstone layers
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Geological strength index (GSI): % 5 # hGSI 4 4

(x} :x p Truzman, 2009)

rock mass partally fractured formed
Dy tree dscontnuty systems
Massive ntervals can have some thin
Lryers of folated rocks

rockm ass fractured form edby
nervals 0 | foiatedorno  n-folated
rocks in sSimilar proportons

ROCKS OR DECREASING INTERLOCKING OF R

rock mass some folded andor faulted
very fractured, foliated 1 cx:bs:e als
*'xoccax-.n.) non-folated rock
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oci (MPa)
15

5

1522 kPa, ¢: 48°
E: 5E6 kPa
1399 kPa, @: 43°
E:2.1E6 kPa
: 285 kPa, ¢ : 38°
E: 8.9E5 kPa

: 434 kPa, @: 44°

E: 39E6 kPa

: 339 kPa, @: 39°

E: 1.6E6 kPa

: 245 kPa, @: 34°

E: 69E5 kPa

: 300 kPa, ¢: 35°

E: 22E6 kPa

: 239 kPa, ¢: 30°

E: 94E5 kPa

1174 kPa, @: 26°

E: 4E5 kPa

4

c: 437 kPa, ¢: 43°,
y: 26 KN/m3 , G: 1.5E6 kPa, »:0.3

25

oci (MPa)
15

5

c: 299 kPa, ¢: 35°
v: 26 kKN/m3 , G: 7.3E5 kPa, »:0.3

1489 kPa, @: 45°
E: 5E6 kPa
1363 kPa, ¢: 40°
E:2.1E6 kPa
: 254 kPa, ¢ : 34°
E: 8.9E5 kPa

- 400 kPa, @: 41°

E: 39E6 kPa

: 306 kPa, ¢: 36°

E: 1.6E6 kPa

1217 kPa, @: 31°

E: 69E5 kPa

: 270 kPa, @: 32°

E:22E6 kPa

: 212 kPa, ¢:27°

E: 94E5 kPa

: 152 kPa, @: 23°

E: 4E5 kPa

25

oci (MPa)
15

5

1451 kPa, ¢: 40°
E: 5E6 kPa
: 315 kPa, ¢: 36°
E:2.1E6 kPa
1212 kPa, ¢: 30°
E: 8.9E5 kPa

: 357 kPa, ¢: 36°

E: 39E6 kPa

1261 kPa, ¢: 31°

E: 1.6E6 kPa

1179 kPa, @: 26°

E: 69E5 kPa

: 229 kPa, ¢:27°

E:22E6 kPa

175 kPa, @: 23°

E: 94E5 kPa

1123 kPa, @: 19°

E: 4E5 kPa

c: 196 kPa, ¢: 27°
v: 26 kN/m3 | G: 3.2E5 kPa, v :0.3
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Slope face

<Weak plane 2
< Line of intersection

< Weak plane 1

Weakplanel
5 @ 1 4948 f4

<—Weak plane 1

Weak plane 2
55 @269 18 A

Slope face

< Weak plane 2
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