. 2 Discontinuities of rock mass

opic 1 Discontinuities of rock mass
opic 2 Hemispherical projection
opic 3 Rock mass classification
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Simplified Mineral Identification Flowchart: Common Rock-forming ninerats || i immmm—

EXAMINE MINERAL IN ROCK
SPECIMEN USING HAND LENS

Can be scratched

Can be scratched by a knife

Cannot be scratched

Hardness: by fingernail but not by a fingernail by a knife
| |
One perfect Three good No ¢l Two good Two good
Cleavage: clm 0::‘::::1 cleavages at o cleavese cleavages cleavages
75° and 105° at 90° at 60°, 120°
Colorand  Glassy or Black Green Light Dark Glassy or Glassy, ~ White, Oark Dark,
luster: lored | white grey, or grey, Of glassy, glassy,
uster: sugary color colored ! white pink or pearly or pearly
Name: Gypsum Graphite Chlorite Muscovite Biotite Calcite, Quartz Feldspar Pyroxene Amphibole
[ v _J dolomite L8 - PE—
Cas0, 2H,0 Carbon Sheet silicate CaCO,, th'Egrk Chain silicates
Ca, MgiCO4), silicate
Plagioclase Orthoclase
NaAkSi;0g KALSi;0g
CaAlSi;0g
L . r
Network
silicates
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. How to evaluate the variable properties and
geometry of the above mentioned discontinuities ?
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2P T 175 £ (ISRM,1981)

International Society for Rock Mechanics Commission on Standardization of Laboratory and Field
Tests. 1978. Suggested methods for the quantitative description of discontinuities in rock masses. Int. J.
Rock Mech. Min. Sci. & Geomech. Abstr. 15, 319-368.
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0 Quantitative description of discontinuities in rock masses

@ Orientation @ Aperture

@ Spacing € Filling

@ Persistence & Seepage

@ Roughness ® Number of sets
€ Wall strength ® Block size

— friction — strike — length
——=dilatign —=-dip — == 5p0cing

PDF

Joint property value
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Discontinuity .
The gencral term for any mechanical discontinuity in a rock mass having zero or low tcnsile strength. It

is the collective term for most types of joints. weak bedding planes. weak schistocity planes, weakness zones
and faults. The ten parameters selected 1o describe discontinuitics and rock masses are defined below:

I. Orientation - Attitude of discontinuity in space. Described by the dip direction (azimuth) and dip of the
line of stcepest declination in the plane of the discontinuity. Example: dip direction/dip (015°/35 ).

2. Spacing— Perpendicular distance between adjaccnt discontinuitics. Normally refers to the mean or modal
spacing of a set of joints.

3. Persistence—Discontinuity trace length as obscrved in an cxposure. May give a crude measure of the
arcal extent or penctration length of a discontinuity. Termination in solid rock or against other discontinuitics
reduces the persistence. :

4. Roughness—Inherent surface roughness and waviness relative to the mean plane of a discontinuity. Both
roughness and waviness contribute to the shear strength. Large scale waviness may also alier the dip locally.

5. Wall Sirength—Equivalent compression strength of the adjacent rock walls of a discontinuily. May be
lower than rock block strength due to weathering or alteration of the walls. An important component of shear .
strength if rock walls are in contact. :

6. Aperture—Perpendicular distance between adjacent rock walls of a discontinuity, in which the intervening
space is air or water filled.

7. Filling—Matcrial that separates the adjacent rock walls of a discontinuity and that is usually weaker than
the parent rock. Typical filling materials are sand, silt, clay, breccia. gouge, mylonite. Also includes thin mineral
coalings and healed discontinuities, e.g. quartz and calcite veins,

8. Seepage—Water flow and free moisture visible in individual discontinuities or in the rock mass as a whole.

9. Number of Sets—The number of joint scts comprising the intersecting joint system. The rock mass may
be further divided by individual discontinuities.

10. Block Size—Rock block dimensions resulting f[rom the mutual oricniation of intersecting joint sets. and
resulting from the spacing of the individual sets. Individual discontinuitics may further influence the block

. size and shape.

2010/9/3 ' 18



. Orientation

How to express a vector ?

® The orientation of any given line in three dimensional space

can be recorded in terms of its Trend (a) and Plunge (B)
(eg.240/45)

® Pitch : The acute angle measured in some specified plane
between a given line and the strike of the plane

Trend|
i

: %Qf ”[ /\ = (::%7
& Zeam) >

(a)

2010/9/3 19



Striation
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. Orientation

© Normal vector of a plane

@ Using the line of maximum dip of an inclined plane a; and B
(dip direction) to express the orientation of a plane (e.g.
270/45).

© Alternatively, using strike and dip angle to express the
orientation of a plane (e.g. NS/S45).

2010/9/3 21



. Measuring the orientation of a plane

® From outcrop

2010/9/3 22
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(a)

Provide a qualitative picture of
joints and their relationship to
engineering structure

(b)

Apparent dip and True dip
tan S, =singd -tan g,
5=0°p, =0°
5=90° 8, = A

o5 Angle between dip direction of
discontinuity and outcrop surface
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- slepe face poles of

individual
‘ joint planes

a.Clrcvlar fallure Iin
heavily jointed rock

with no identifiable
structural pattern

N
Great circle
relevant to concen-
pole

Importance of joint
orientation on slope
engineering

tion

b. Plane failure In highly
ordered structure such
as slate,

€. Wedge failure on twe
intersectiog sers of
Jeints, :

by
‘1|| \
gy 11
% d.Toppling failure caused
by steeply dipping joints.

Fig. 6. Representation of structural data concerning four possible slope failure modes. plotted on equatorial equal-area

nets as poles and great circles. [3].
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