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Legend

Age

rock mass units

Jurassic - Tnassic

Hard white andstone with layers of 1.5
10 2 meters and between lavers of shale

Altemation of sandstone and shale layers

Shale layers with harder and more prominent
sandstone interlayers

Gray shale with a tendency to green and a thin
layer of intergranular sandstone

Coal-bearmg black shales formed i different
units

Structural clements

Legend

BRI

Important fault Tunnel entrance

Relative kinetic
direction

Road

The range of changes in the slope of the layers and
the average slope of the zone

The angle of mclination and the matenal of the
measured layer

Shale  Sandstone  Quartzite Sandstone

| cotor | Dip | Dip Direction | Label
Mean Set Planes
im 80 174 1
2m 73 110 32
3m 70 60 33
4m 80 7 34
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Parameters

Variance=35
D=3.3832

2=0.27

Variance=139
Variance=98
Min=0.8 , Max=8.5
Variance=104
Variance=85

Min=1, Max=7.9

£=0.9341

Variance=39
Min=0.9 , Max=10

D'S,t/lnobdligon characteristics  Joint set
Mean=175 Normal Dip direction
Min=64 Power Dip 1
Min=1, Max=10 Negatlv_e Length
exponential
Mean=110 Normal Dip direction
Mean=72 Normal Dip 2
A=23.5,D=0.1406 Power Length
Mean=58 Normal Dip direction
Mean=66 Normal Dip 3
_ Negative
A=0.31 exponential Length
Negative Dip direction
exponential
4
Mean=81 Normal Dip
_ Negative
£=0.2623 exponential Length
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Input: density, trace length, aperture and strike of the fractures

'

Determining the statistical distribution
functions for each fracture set and its related
parameters

v

3D fractures generation using

> Monte Carlo method

v

Has the number of fractures generated for No
the set reached the target fracture
frequency?

No

Is this a disc-shaped

fracture?

The number of sides?
Internal angles?

l Yes

Generation of radius and trace length of
the fracture

polygon vertices

Generating the coordinates of

Has the latest fracture No

No

Has the latest fracture

been generated?

been generated?

Yes

Internal and external boundary
building

!

3D display of the fractures and
output printing of all the
characteristics of generated
fractures
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JsetRed
Jsat:2 Nagenta
Jset3Bloe
Jsat4 Greer

8Model

Jsat Red
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Jat3 Bue

Jset4 Grean
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Line
(Borehole)

Area
(Tr: lane)

Volume

e

« Volumetric

.(guide DEC User’s 2013 ) (s 1363 ,5 axdls (s Sejll gla iy, 0 ISa

2 Model 1 Model

4 Model 3 Model



inJLQJgV.AJJJLL.LL;-g\i'Y dtMJ Q‘ﬁ“;ﬂwwuw)yu]ﬁ}}i—ww/A'

6 Model 5 Model

8 Model 7 Model

10Model 9 Model
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100.0 —a— Error calculating aver sge data with code
. —4— Error calculating aver age datawith 30DEC
Data variance calculation error with code
800 Data variance calculation error with 3DEC
—+—Error calculating the smalles: data value with the code

-
E 60.0 —— Error calculating the smallest data valuewith 3DEC
% =—g— Error calculating the largest data valuewith the code
E 40.0 —— Error calculating the largest datavaluewith the3DEC
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The first joint set The second joint set

The third joint set The fourth joint set
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—a— Error calculating averagedatawith code
—— Error calculating average data with 3DEC
Data variance calculation error with code

120 Drata variance calculation errer with 3DEC

—+— Error calculating the smallest data valuewith the code
—— Error cakulaing the smalkest datavalus with 3DEC

-E- —d— Error cakulsing the largest datavalus with thecode

%80 Error cakulaing the largest datavalue with the 3DEC
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The first joint set The second joint set

The third joint set The fourth joint set
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3DEC-J1
Code-J1
Mapping-J1

3DEC-J2
Code-J2

Mapping-J2

/\/\

3IDEC-J4
Code-J4
Mapping-J4

3JDEC-J4
Code-J4
Mapping-J4
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Distribution
Variance Mean Maximum Model Joint set
Minimum
35 164 175 150 Normal \
35 195 205 180 Normal Y
35 114 125 100 Normal Al
43 114 135 100 Normal ¥
25 114 125 105 Normal o
57 26 37 15 Negative # Dip
exponential direction
57 56 6 45 Negative v
exponential
57 111 122 100 Negative A
exponential
30 113 122 100 Negative 1
exponential
19 113 122 105 Negative Y
exponential
54 81 90 65 Power )
54 61 70 45 Power ¥
54 31 40 15 Power v
62 31 60 15 Power ¥
88 31 65 10 Power o )
Dip
72 78 90 70 Normal 4
72 19 32 10 Normal A
37 24 39 10 Normal 4
23 25 35 15 Normal \K
4.7 7.2 11.9 5 Negative \
exponential
22 7.2 20 1 Negative .
exponential
87 7.2 41 1 Negative v
exponential
76 13 35 5 Negative ¥
exponential
Neoative Fracture
76 9 31 1 gative d length
exponential
6 12.7 16.6 8.8 Power 7
25 18.6 26 1 Power v
41 18.6 33 1 Power A
53 18.6 33 1 Power 4
6 17 23 9 Power \K
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