GEOLOGICAL STRENGTH INDEX (GSI) FOR HETEROGENEOUS ROCK MASSES SUCH AS FLYSCH
(V. Marinos, 2007)

Heterngeneous rockmasses are meant those with alternating layess of clearly differant lithalogy types with significant differences in
their strength properties. For flysch, & typical formation with heterogensous rock masses, these alternations are consisting of
sandstones and silbstones. Clay shales may be present. From a description of the lithology, structure and surface conditions of
discontinuities (particularly of the bedding planes), chocse a box in the chat. The selection of the structure should be
based on the tectonic disturbance (undisturbed, slightly disturbed, strongly disturbed - folded, desintegrated,
sheared), the proportion of slitstones against dstones and the exp d or not tification inside the
siftstone layers. In the type 1Y and V when the thickness of sandstone beds exceed 50cm an increase of the
GSI value by 5 is suggested. From type IV and the g types, the planes are p P inside
the siltstone mass. Locate the position in the box that corresponds to the conditions and estimate the average value GSI from
the conkours. The determination of the structure and the conditon of discontinuities may range between two adfacent fields,
Mote that the Hoek - Brown criterion does not apply to stucturally controlled fallures. Where unfavourably oriented

continuous weak planar discontinuities are present, these will dominate the behaviour of the rock mass. The strength of some rock
mazses is reduced by the presence of groundwater and this can be 2llowed for by a slight shift to the right in the columns for fair,
poor and wery poor conditions. Water pressure does not change the value of G5I and it is dealt with by using effective stress analysis.
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~ . thickness sandstone beds with sporadic thin films + = || (stratification planes are imperceptible) with

/ ) of siltstone. In shallow tunnels or slopes where | sporadic thin interlayers of sandstones
i confinement is poor the mede of the failure has ==

a kinematic character controlled by the bedding

., planes and GSI is meanigless el
e 1

27 TYPE IIL PE IV. TYPE V. TYPE VL. Ay
paru ﬂ‘r: Moderately oderately Moderately Maoderately 5"‘
% 1 disturbed : sturbed disturbed isturbed E§
;/’ “ sandstones 1 rockmass with /| siitstanes with Itstones with

f //l with thin films —- <] sandstone and | sandstone sparse sandstone £
5 of interlavers = AP siltstone similar A intertayers F (-@3%3 interlayers ik

= of siltstone amounts el 3

S— L

LY TYPE VI Strangly disturbed, folded rackmass

Sl \'f that retains its structure, with sandstone and
i _.”'Z siltstone in similar extend

A TYPE VIIL Stronaly disturbed, folded
4 nockmass, with siltstones and sandstone
=f interlayers. The structure is retained and
formation - shearing is not strong

P TYPE IX. Desintegrated rockmass that can be

ol found in wide zones of faults orfand of high
£ weathering. In this type maindy britte material

f is presant with some disturbed siltstones
between rock pieces

2l

i TYPE X. Tectonically deformed intansively
4 folded/ faulted siltstone or clay shale with
d broken and deformed sandstone layers
riming an almast chaotic stucture

TYPE XI. Tectorically strongly sh d :
siltstone or clayey shale forming a chaotic

structure with pockets of clay. Thin lavers of

sandstone are transformed into small rock
gLece-s,_IUItimat\El'y the ground behavior is that

or a sol

N/A geologically impossible combination. In the non - shadowed areas, such rockmasses are not impossible to find but it is very unusual
——+ Direction of tectonic disturbance and deformation of equivalent rockmass lithology

Indicazione dei valori di GSI (Geological Strength Index) (da V. Marinos, 2007) definiti per le Unita
Geotecniche UG2 e UG3. In ciano il campo di variazione dell’'unitd UG2, in rosso il campo di varizione
dell'unitd UG3 (fanno parte dell'unitd UG3 anche le zone di faglia).

LEGENDA INDAGINI GEOGNOSTICHE
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Unitd geotecnica costituita da coperture
eluvio—colluviali e dall’orizzonte di alterazione del

substrato roccioso (indifferenziati) (UG1a),
parzialmente interessati da movimenti gravitativi
(UG1b).

UG1

Unitd geotecnica costituita da ammasso roccioso
generalmente di aspetto litoide (Argilliti, Calcari,

Calcari marnosi, Marne siltose e Siltiti), di debole
resistenza, da fratturato a molto fratturato, con
porzioni da poco consistenti a inconsistenti (UG2).

UG2

UNITA" GEOTECNICA

UG3

Unitd geotecnica costituita da ammasso roccioso
in maggioranza tettonizzato, da molto disturbato

a parzialmente destrutturato—brecciato (UG3).

SIMBOLI

___ — — Limite geotecnico

Settore tettonizzato/intensamente brecciato

—_ Falda

Sezione 1-1'  Indicazione dell’intersezione con altra sezione geotecnica

ELEMENTI GEOMORFOLOGICI PRINCIPALI

Superficie di scivolamento principale (certa), ricostruita in
base alle misure inclinometriche esequite e suo corpo di
frana

Possibile estensione della superficie di scivolamento (incerta),
ricostruita in base alle misure inclinometriche eseguite e
suo corpo di frana
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