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& Number of sets
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BlocK'size

Block size index: Iy, = Sl+832 + 33

To represent the average dimension of typical rock block.

May not give a realistic value if there are more than three sets of joints.
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-\ ,
®I\ ! _,;)
___A*_
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The volumetric joint count (Jv) has been described by Palmstrom (1982, 1985, 1986). It 1s a measure of the
number of joints within a unit volume of rock mass. defined by

[
=—=t—+—+..
‘ SI 82 83 ‘

where S1, 82, S3 are the joint spacings.

It 1= not possible to obtain good correlations between RQD and Jv or between RQD and other measurements
of jointing. Palmstrém (1982) presented the following simple expression:

ROD=115-33Jv

Here ROQD =0 for Jv =35 and ROQD =100 forJv=4.5

Especially where many of the core pieces have lengths around 0.1 m, the correlation above may maccurate.
However, when RQD is the only joint data available, it probably the best simple transition from RQD via Jv
to block volume.
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RQD

S VOLUMETRIC
JOINT COUNT

100 50 i 20 10 5 9 1 0.5 0.2 joints/m
: BELOCK
T 1 o1 0 o1 1 10 100 1000 10000 100000 VOLUME
cn am® n’

Fioure 10 Block size (Vh) and volumetric joint count (Jv) cover a significantly larver interval of the jointing range
than the ROD.
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BlocK'size

Description of block size according to Jv (ISRM)

Description of blocks

Jv (Joints/m3)

Very large blocks <1

Large blocks 1~3
Medium-size blocks 3~10
Small blocks 10~30
Very small blocks 30~60

Crushed rock

>60

2010/8/11
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Block size

¢ Massive = few joints or
very wide spacing

€ Blocky = approximately
equi-dimensional............... >

& Tabular = one dimension
considerably smaller than
the other two

® Columar = one dimension
considerably larger than
the other two

® Irregular =wide .~
variations of block size *
and shape

Fig. 25. Sketches of rock masses illustrating (a) hlackv. (b} irreqular. (€} tabular. and 1d) codummar block ~hapes.

% Crushed = heavily jointed
to “sugar cube”
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0 Rock mass parameters

. ,
(w‘f \
\ Joint

spacing

Filling

Roughness

Wall
strength

_Joint_ N\ \
orientation RQD
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3.4 collecting structural data
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- C DNiraeti - Semi-trace Semi-trace Termination
deaneam) | Ghoreey | Gegresy | Enghnlcbore | lngtinibelowor | 1
0 247 50 0.09 0.01 2 2
0.55 190 85 0 0.05 2 2
0.83 204 85 0.03 0.06 2 2
1.00 230 85 0.02 0.02 2 2
1.50 348 90 0.03 0.08 2 2
1.77 306 50 0.09 0.01 2 2
2.54 318 75 0.04 0.19 2 2
2.72 240 60 0.13 0.01 2 2
3.07 240 65 0.06 0.01 2 2
3.33 226 45 1.96 1.63 2 2
3.65 240 45 0.01 0.1 2 2
3.74 250 60 0.12 0.03 2 2
4.99 350 70 0.1 0.01 2 2
5.87 290 50 0.04 0.04 2 2
6.57 16 65 0.03 0.04 2 2

Detail of scanline: Details of rock face: Rock type

Trend 60 Dip direction 286 FREOELZEERE £
Plunge 15 Dip angle 38~ condition of exposure:
Length ~6.69 Non-overhanging B R

He_ié;ht m
Width m

n & tight
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HW1

% Ch 3, problem 1(a) and problem 6
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Apparent dip and True dip
tan #, =sino -tan S,
5§=0°p,=0°

5§=90° B, = f3

o5 Angle between dip direction of
discontinuity and outcrop surface

® Ch 3 problem 6

230° F ST R R 1V A
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Underground
excavation

Intaet rock

Single discontinutity

~

Two discontinuities

Several discontinuities

Roek mass
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. 2 Discontinuities of rock mass

opic 1 Discontinuities of rock mass
opic 2 Hemispherical projection
opic 3 Rock mass classification




0 Rock mass parameters

Filling

Roughness

<
(w‘f :
\ Joint Wall

spacing strength

_Joint_ N\ \
orientation RQD
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. Quantitative description of discontinuities in rock masses

# Orientation ® Aperture

@ Spacing ¢ Filling

& Persistence ©® Seepage

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

2010/8/11 3



o Orientation

® 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

Mo /\

2010/8/11




. Orientation

® 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).

2010/8/11 5



. How to display the erientation data

For major fracture zone (e.g. major faults), fully describe its
position and its extension

How about minor joints ?

y // ///G)Z/
/ \\‘ 4
\\_I/ NN [V
N
A
®
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Intersention Dip Direction Dip Angle ISez(i]rrg]i#(rr%():eabove ;Se%rg{ht{r%():ebelow or "IF:e{’mination
distance(m) (Degrees) (Degrees) or left of scan line right of scan line A=2,0=3
0 247 50 0.09 0.01 2 2
0.55 190 85 0 0.05 2 2
0.83 204 85 0.03 0.06 2 2
1.00 230 85 0.02 0.02 2 2
1.50 348 90 0.03 0.08 2 2
1.77 306 50 0.09 0.01 2 2
2.54 318 75 0.04 0.19 2 2
2.72 240 60 0.13 0.01 2 2
3.07 240 65 0.06 0.01 2 2
3.33 226 45 1.96 1.63 2 2
3.65 240 45 0.01 0.1 2 2
3.74 250 60 0.12 0.03 2 2
4.99 350 70 0.1 0.01 2 2
5.87 290 50 0.04 0.04 2 2
6.57 16 65 0.03 0.04 2 2

Detail of scanline: Details of rock face: Rock type

Trend 60 Dip direction 286 BRUBELEERT A

Plunge 15 Dip angle 38 Condition of exposure:

Length 6.69 Non-overhanging L4 W

Height m nE tight
Width m
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Imernational Society for Rock Bsﬁméian;e':’;
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wn=285(P) wn=285(P)
Mum total: 285 Mum total: 285
Equal area projection, lower hemisphere Equal area projection, lower hemisphere
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. Hemispherical projection
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Eguatorial squal-area net.
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Figure 2.11 Equatorial equal-angle net.
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reference
sphere

RN L

Figure 2.7 The great circle of an inclined plane.

2010/8/11

cyclographic trace plane of
of great circle projection

great circle of an
inclined plane

Figure 2.3 The cyclographic trace of a great circle.

which has its centre at a radial distance
from the centre of the projection measured along a radial

line of azimuth aq % 180°. This construction is shown in
F:gure 2 'Ja On an equal-area construction, the great cm:le

12
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{a)

.

imaginary line
drawn parallel
1o the given

line through

the centre of the
\ reference sphere

V

plane of projection

vertical

(b)

lower
_ reference
hemisphere

imaginary line
drawn parallel
to the given

line through

the centre of the
reference sphere

'l : / 0:'

\ piane of projection

lower
refercnce
hemisphere.

horizontal plane r

Figure 2.2 Vertical sections through the centre of the lower reference
hemisphere, illustrating (a) equal-angle projection and (b) equal-area

projection.
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(a) centre of plane of

great circle of a plane

of dip direction/dip amount hemisphere great circle of
small circle generated by a4/Bq : - inclined plane
a line with a pitch
¥ im a plane ' aue .
; " Figure 2,10 The definition of a small circle.

of strike ayg + 90°

projection of
small circle

~ T 1
i
Figure 2.9 Equal-angle construction of (a) great circles and (b) small - Nt
mds‘ Figere 111 Exquasorial oqualasgle set.
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tracing paper.
free to rotate

reference mark
at north point

pul

|

o)

.M-/

e

point of drawing pin

Figure 3.1 The use of a tracing-paper overlay with the net.




lower
hemisphere

discontinuity (K)

L

Fig 4. Mcthod of representing a discontinuity K as a pole P and as a great circle on a polar equal-arca net (b and
on an cquatorial equal-area net (c) using the lower reference hemisphere. A rotatable transparent overlay s used with
the equatorial equal-area net.
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Plane of dip direction/dip amount aa [Ba

line of maximum

dip of plane

great circle of plane

Figure 3.3 Plotting the great circle and the normal to a plane. (a) General method and (b) compass construction of great circle.
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HW?2

® Ch 3, problems 3, 4, and 5
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