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Shear Failure Mode
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Mohr-Coulomb parameters
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(Hoek and Brown Criteria)
Rockmass
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where.

e m, = areduced value (for the rock mass) of the material
constant m, (for the intact rock

e S-= constants which depend upon the characteristics of
the rock mass

e o, = the uniaxial compressive strength (UCS) of the
Intact rock pieces

e o, 5, = axial and confining effective principal stresses
respectively
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Hoek and Brown Failure Criteria
Intact rock condition
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Failure criteria for rockmass
« 001

e In most cases it is practically impossible to carry out
triaxial or shear tests on rock masses at a scale
which is necessary to obtain direct values of the
parameters in the Generalized Hoek-Brown equation.
Therefore some practical means of estimating the
material constants mb, s and a is required. According
to the latest research, the parameters of the
Generalized Hoek-Brown criterion [ Hoek, Carranza-
Torres & Corkum o002 1, can be determined from the
following equations:
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e GSI-= Geological Strength Index

e mi =a material constant for the intact rock
parameter

e D =disturbance factor' which depends upon

the degree of disturbance to which the rock

mass has been subjected by blast damage
and stress relaxation.

varies from 0 for undisturbed in situ rock masses to

1 for very disturbed rock masses.



ROCK MASS CHARACTERISTICS FOR - § —
STREMNGTH ESTIMATES - . i) =
= = = B =
Based upon the appearance of the rock, choose the E - = o= =
category that yvou think gives the best description of o L =] ‘3-—‘: @ = a3
the ‘average’ undisturbed in situ conditions. MNMote = = = = & =
that exposed rock faces that have been created by E ] = E = It::;
blasting may give a misleading impression of the - it - = 5 -
quality of the underlying rock. Some adjustment for e =2 %" [ = HES
blast damage may be necessary and examination of o~ =z - = _-!?___..: o _j_':_": ®
diamond drll core or of faces created by pre-split or = ﬁ % a S — =
smaoaoth blasting may be helpful in making these = E = = = = = &=
adjustments. It is also important to recognize that E = = = == =S
the Hosek-Brown critenon should only be applied to = = = = = & = 5
rock masses where the size of individual blocks is 8 —r = o = = o e
small compared with the size of the excawvation A = = "éz g = § O D =
under consideration. & o=y o - Be | 2 2
e ~ 2 0 = = xr s & |- 5=
== o= = o = o S oS lFZg2o
S| Wois 2 B == |lo=2E|lLh=Ex
o = = 0D 0= [Tl 7 o W S = o o>
STRUCTURE DECREASING SURFACE QUALITY = ——
BLOCEY - wery well interlocked
~ undisturbed rock mass consisting
of cubical blocks formed by three BMNG BIG B/F B/F BNP
orithogonal discontinuity sets
oy
LY
L
L1
o
Loy
YWERY BLOCKY - interlocked, 8
partially disturbed rock mass with o
multifaceted angular blocks formed LL wWBMNVG WBS G wWBIF vwBIP wWB/MNWVP
by four or more discomtinuity sets 8
=
=
L
L]
p— )
T
=
BLOCEY/DISTURBED- folded =
andfor faulted with angular blocks ]
formed by agt=1a 1" intergecting = B DM G BDNG BDWF BD/P BDMNP
discontinuity sets w2
LL]
o
L
LLI
—
DISINTESGRATED - poorly inter- “-;?
lockaed, heawvily broken rock mass
wwithy &a mixture or angular and D G DG DV DJyP DNvPE
rounded rock pieces
' In earlier versions of this table the terms BILOCKY/SEANMY and CRUSHED were used. Tollowing
the terminology used by Terzaghi ( 1946y, Howewver., these terms proved 1o be misleading and they have
been replaced, in this table bvw BLOCK Y/ DISTURRBEIDY, which more accurately reflects the increased
mobility of a rock mass which has undergone some folding and/or faulting., and DISINTEGR AT ELY

which encompasses a wider range ol particle shapes.



SGEOLOGICAL STREMNGTH INDEX

From the letter codes descrnibing the structure
and surface conditions of the rock mass (from
Table 4), pick the appropriate box in this chart.
Estimate the average value of the Geological
Strength Index (S3S1) from the contours,

Do not attempt to be too precise. Quoting a
range of G35 from 36 to 42 is more realistic
than stating that GS1 = 38.

STRUCTURE

SURFACE CONDITIONS

Very rough,fresh unweathered surfaces

VERY GOOD

0
m
0
4
>

@ 00D

% Rough, slightly weathered, iron stained surfaces
FAIR

Smooth, moderately weathered or altered surfaces

SURFACE

compact coatings ot filings of angular fragments

Slickensided, highly weathered surfaces with
VERY POOR

o POOR

C
b
C
_'
<

Slickensided, highly weathered surfaces with

soft clay coatings o fillings

J

BLOCEY - wery well interlocked
undisturied rock mass consisting
of cubical blocks formed by three
orthogonal discontinuity sets

WERY BLOCKY - interocked,
partially disturbed rock mass with
multifaceted angular blocks formed
by four or more discontinuity sets

BLOCKY/DISTURBED- folded
andfor faulted with angular blocks
formead by many intersecting
discontinuity sets

DISINTEGRATED - pcorly inter-
locked, heawvily broken rock mass
with a mixture or angular and
rounded rock pieces
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Intact rock specimens
- use equation 11.4

N
One joint set - do not use _
Sheafutaley Hoek-Brown criterion LA
SR RO
R OO a¥stsfayeyeyal
e SRR
O AR
NS N T R R O
1\-}51111&&\‘“\3 ) 5“, Two joint sets - do |_'|ot_ = i“'&“" “ﬁ'&‘ﬁ‘ﬂ‘ﬂ
1‘&‘&‘1‘*}}1&&;\%‘ use Hoek-Brown criterion ‘1“?&‘1“‘1\}‘}};
R RO
RO 't-;,-;i‘itefr;ﬁi‘{f"‘

Many joints - use equation
11.1 with caution

Heavily jointed rock mass
- use equation 11.1
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