


Appendix F
Standard chart and figures

Appearance of rock mass Description of rock mass Suggested value of D

Excellent quality controlled blasting or

excavation by Tunnel Boring Machine results
in munimal disturbance to the confined rock D=0
mass surrounding a tunnel.

Mechanical or hand excavation 1 poor quality
rock masses (no blasting) results 1n minimal
disturbance to the surrounding rock mass. D=0

Where squeezing problems result in sigmificant
floor heave, disturbance can be severe unlessa | D=0.5

temporary mvert, as shown in the photograph. No wvert
1s placed.

WVery poor quality blasting 1n a hard rock tunnel
results 1n severe local damage. extending 2 or 3
m, m the surrounding rock mass. D=028

Small scale blasting 1n civil engmeening slopes | D=0.7
results in modest rock mass damage, Good blasting
particularly if controlled blasting is used as
shown on the left hand side of the photograph. | D=1.0
However, stress relief results in some Poor blasting
disturbance.

Very large open pit mine slopes suffer
significant disturbance due to heavy production | D=1.0

blasting and also due to stress relief from Production blasting
overburden removal.
D=0.7

In some softer rocks excavation can be carried | Mechanical excavation
out by ripping and dozing and the degree of
-| damage to the slopes is less.

Figure E1: Guidelines for estimating disturbance factor D, from Hoek (2007)
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APPENDIX E STANDARD CHART AND FIGURES

Fock | Class Group Texture
type Coarse | Medium | Fine | Very fine
Conglomerates® Sandstones Siltstones Claystones
(21=3) 17=4 12 4=2
Breccias Grevwackes Shales
> Clastic (19= 3) (18 =3) (6=2
= Marls
E I:_-' =2
§ Crystalline Sparitic Micntic Dolomites
= Carbonates | Limestone Limestones Limestones 9=3)
= (12+ 3) (10=2) ©=2)
Non- Gypsum Anhvdrite
Clastic Evaporites =2 122
Chalk
Orga:nic Tx2
0 Marble Homfels Quartzites
— | NonFoliated =3 (19=4) 203
:E Metasandstone
% (19 = 3)
<< Migmatite Amphibolites
% Slightly foliated (29 = 3) 26=6
Foliated®* CGneiss Schists Phyllites Slates
285 123 (73) T=4
Granite Diorite
523 2=
Lisht Granodiorite
(29 3)
Plutonic
(Gabbro Dolerite
Dark 27=3 (16 = 5)
22 Nonte
= 05
é Hypabyzsal Porphyries Diabaze Peridotite
= (20 3) (1533 (253
Rhyolite Dacite Obszidian
Lava (2535 (25£3) (19 3)
Volcamic Andesite Baszalt
253 (23 3)
Pvroclastic Agglomerate Breccia Tuff
(19 3) (19<+3) (13£3)

* Conglomerates and breccias may present a wide range of m; values depending on the nature of the

cementing matenial and the degree of cementation, so they may range from values similar to sandstone to
values used for fine grained sediments.
* *These values are for mtact rock specimens tested nommal to bedding or foliation. The value of m; will be
significantly different if failure occurs along a wealmess plane.

Figure E2: Values of the constant m; for intact rock, by rock group, from Hoek (2007)
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Joint or Block Wall Condition

undisturbed rock mass blocks formed - 10E+6
by three or less discontinuity sets ! g
with very wide joint spacing 150 — ,"’ ;
Joint spacing =100 cm #5 ok
100 em / 1E+6

Biocky - very well interlocked % 3 {1m3)
undisturbed rock mass consisting 75 = condition
of cubical blocks formed by three g _|
orthogonal discontinuity sets 50 _I
Joint spacing 30 - 100 em

40 4

A0 cm
Very Blocky - interlocked, partially
disturbed rock mass with multifacete =
angular blocks formed by four or mor§™ E
discoutinuity sets L2
Jaint spacing 10 - 30 cm Residual g

10 em g

=2
Blocky/disturbed - folded and/or g
faulted with angular blocks formed by 2
many intersecting discontinuity sets -
Joint spacing 3 - 10 cm =3 m
3
Disintegrated - poorly interlocked,
heavily broken rock mass with a
mixture or angular and rounded 2
rock pieces
Joint spacing < 3 cm
1em

Foliated/laminated/sheared - thinly
laminated or foliated, tectonically sheared
wiak rock; closely spaced schistosity
prevails over any other discontinuity set,

0.1

resulting in complete lack of blockiness

Joint spacing <1 em 1

2 4.5 1.7 0.67
Joint Condition Factor Jc

0.25

0.09

Figure E3: Residual GSI, determined by the degradation of the block volume and joint sur-
face condition from peak to residual state (Cai et al., 2007).
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