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UNITA' CATEGORIA Volume Compr.
LITOLOGIA GEOMECCANICA SISMICA naturale Monoax. mi GSI MR c E ocm
Cerrogna e Bisciaro (kN/mc) (MPa) (-) () (MPa) (GPa) (MPa)
Roccia poco fratturata UG1 A 26 50 10 95 300 1.9 6.0 4.0
Roccia mediamente fratturata uG2 A 26 50 10 35 300 1.3 1.7 1.2
Roccia molto fratturata UG3 A 26 50 10 20 300 0.9 0.7 04

Stereoplot

| Color | Dip Dip Direction | Label
User Planes
1 B 27 253 s
2 [ | 72 80 K1
3 [ | 77 14 K2
4 [ ] 79 249 K3
Plot Mode | Pole Vectors
Vector Count | 4 (4 Entries)
Hemisphere | Lower
Projection | Equal Angle

GEOLOGICAL STRENGTH INDEX (GSI) FOR HETEROGENEOUS ROCK MASSES SUCH AS FLYSCH

(V. Marinos, 2007, under publication)

Heterogeneous rockmasses are meant those with alternating layers of dearly different lithology types with significant differences in
their strength properties. For flysch, a typical formation with heterogeneous rock masses, these alternations are consisting of
sandstones and siltstones. Clay shales may be present. From a description of the lithology, structure and surface conditions of
discontinuities (particularly of the bedding planes), choose a box in the chart. The selection of the structure should be based on the
tectonic disturbance (undisturbed, sightly disturbed, strongly disturbed - folded, desintegrated, sheared), the proportion of slitstones
against sandstones and the expressed or not stratification inside the siltstone layers. In the type IV and V when the thickness of
sandstone beds exceed S0cm an increase of the GSI value by 5 is suggested. From type IV and the following types, the stratification
planes are perceptible inside the siltstone mass. Locate the position in the box that corresponds 10 the conditions and estimate the
average value GSI from the contours, The determination of the structure and the conditon of discontinuities may range between two
adjocent fiekds. Note that the Hoek - Brown criterion does not apply to structurally controlled failures. Where unfavourably orlented

35 weak planar Jities are present, these will dominate the behaviour of the rock mass, The strength of some rock
masses is reduced by the presence of groundwater and this can be aliowed for by a slight shift to the right in the columns for fair,
poor and very poor conditions. Water pressure does not change the value of GSI and it is dealt with by using effective stress analysis.

STRUCTURE AND COMPOSITION

weathered surfaces with soft day coating

or fillings

surfaces with compact coatings or fillings

altered surfaces
S with angular fragments
Very smooth, slickensided or highly

SURFACE CONDITIONS OF DISCONTINUITIES
VERY POOR

T Rough, slightly weathered or oxylised

m

§ Very smooth, occasionally slickensided

=
[ —

o Smooth, moderately weathered and

bl

i
% Goop
3 FAIR

g

;conﬁnement is poor the mode of the failure has
2 kinematic character controlled by the bedding

N planes and GSI is meanigless

~|TYPE L Undisturbed, with thick to medium
| thickness sandstone beds with sporadic thin films |
| of siltstone. In shallow tunnels or slopes where

TYPE II. Undisturbed massive silt

(stratification planes are impercaptible) with
ndstones

sporadic thin interlayers of sa

\ﬁroon

% ] TYPE IIL =77 TYPE IV.
Moderats [

[ Tree v. [=7] TYPE VI

o
S0 |
i 3
f VERY GOOD
2 Very rough, fresh unweathered surfaces

SN

| ely [ | Moderately Moderately |Moderate|y
| disturbed I ! disturbed disturbed disturbed
| sandstones [ | rockmass with siltstones with siltstones with
| with thin films = sandstone and sandstone | sparse sandstone
| of interlayers i | siltstone similar A interlayers I interlayers
of siltstone - amounts : ey
- — m—.
; - | TYPE VIL. Strongly disturbed, folded rockmass f;)' .| TYPE VIIL Strongly disturbed, fokled

! | that retains its structure, with sandstone and

| siltstone in similar extend
{

(865

{
=

rockmass, with siltstones and sandstone
interlayers. The structure is retained and
deformation - shearing is not strong

| between rock pieces

)

1.1 TYPE IX. Desintegrated rockmass that can be
{found in wide zones of faults or/and of high

{ weathering. In this type mainly brittle material !

I

is present with some disturbed siltstones

TYPE X. Tectonically deformed intensively

3| folded/ faulted siltstone or clay shale with
“| broken and deformed sandstone layers

forming an almost chaotic stucture

= 2 | TYPE XI. Tectonically strongly sheared
siltstone or clayey shale forming a chaotic
structure with pockets of clay. Thin layers of
- ¢ |sandstone are transformed into small rock

/ pieces. Ultimately the ground behavior is that
of a soil

———+ Means deformation after tectonic disturbance

Legenda

(DISCRETA-BUONA)

(MEDIOCRE)

(SCADENTE)

UG1 - Roccia poco fratturata o poco laminata- compatta.

UG3 - Roccia molto laminata e fratturata

stata costruita neglia anni '40 la centrale S.Giacomo |

Set di giunti (inclinazioni apparenti)

Simbologia

(1 Centrale di progetto S.Giacomo Il

~~_ Superficie di stratificazione
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Key map

Porzione non nota della sequenza stratigrafica

~ Tavole caratterizzazione Faitelli ampliamento anni '90

~._ Faglia

UG2 - Roccia mediamente fratturata e mediamente laminata

Porzione di sequenza stratigrafica all'interno della quela e
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