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Abstract

The current thesi s envisages simul ations i n respect of
surrounding rock mass in an underground mine, the exptwitafi which is carried out by
the roomand-pillar mining method.

The roomandpillar mining method constitutes widely followed way of exploiting

underground mines, since it is fairly simple and does not require sophisticated equipment

and techniques, wei it offers a comparative advantage riglation to other methods,

particularly in respect of the mineds devel opment after it

The thesis begins with a description of the pillar categories and an analysis of the
theoretical backgroundf the above mentionethining method. The strains applied on the
rocks are identified along with the appropriate manner of designing the pillars. Emphasis is
given on the suitable selection of the geometrical characteristics of the pillar, while we cite
thevarious methods of pillar designing up to date.

On the next chapter we study the function of the geometrical characteoistiosfinal

displacemenof a pillar, under circumstances of a stable load and a gradually received

displacement This simuation was conducted using the computer moBahse2by

Rocscience, the theoretical background of which is also included in this thesis. A thorough

analysis of the steps taken when using this model is provided alonghtétihedresults in

respectofth@ i | | ar 6s stability, various types of failure and the
safely hold.

In total, 16 models were createldalf of which were designed with a wider distance
element grit and the other half with a narrower one. The models are wliffi¢ed based
upon their geometrical characteristics (witlisight ratio), their slope, in respect of the

g r o u n d d,sandgheir fihah displacement. It is notable that all pillars are constructed
using the same material.

On the final part of the thisswe list and interpret the results of the analysis and by using
diagrams,we conduct comparisons of the modlls order to shape a thorough view

regarding the geomichanics of the pillar and its surrounding rock mass
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Define Material Properties @
0O Material 1 A Material 1 _
O Material 2
0 Material 3 Name: | JEESERI Material Color: v
O Material 4
0 Material S Initial Element Loading: None v
O Material 6
@ Material 7 Elastic Properties
Material 8 Elastic Type: | Isotropic v Poisson's Ratio: 0.2
@ Material 9
O Material 10 Young's Modulus (MPa): 50000 | []Young's Modulus (resid) (MPa):

O Material 11

0O Material 12

O Material 13

O Material 14

B Material 15

O Material 16 Strength Parameters

O Material 17 )

B Material 18 Failure Criterion: | Mohr Coulomb N @ Material Type: | Plastic v
O Material 19

W Material 20 Tensile Strength (peak) (MPa): 4.3 | Dilation Angle (deq): 10
O Material 21 _

O Material 22 Fric. Angle (peak) (deq): 40 | Fric. Angle (resid) (deg): 40
[E1; Makerial 23 Cohesion (peak) (MPa): 10 | Cohesion (resid) (MPa): 1
O Material 24

O Material 25 Tensile Strength (resid) (MPa): 0
O Material 26

@ Material 27 [T]stage Properties ["] patum Dependent Unsaturated Shear Strength

[ Material 28

@ Material 29 v

[] show only properties used in model
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= FEA 32-bit

File Queue:

Processed Files:

System Statistics:

Free Disk = 150938 MB
Total Memory = 2047 MB

Execution Priority: Below Normal

= Open. - X Delete

-

Input File: project].fez
‘whiting File:  Project].u?2
Elements: 8522 DOF: 8578

48% (B&hie 72 of 150)

|

Iteration:
1

Tolerance:
3.30663e-014

Assembling force... done

M aximum Iteration:
500

Maximum Tolerance:
0.001

B Pause

Abort

Computing, Please Wait...

00:00:37
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Sigma 1
min (all): -1.19 MPa
min (stage): 0.00 MPa
0.00

0.22

0.44

0.66

0.88

1.10

1.32

1.54

1.76

1.98

2.20
max (stage): 2.20 MPa
max (all): 276.80 MPa

X Shear
o Tension

-10 -5 0 5
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Sigma 1
min (all):

X
(o}

-1.19 MPa

min (stage): -0.13 MPa

-1.00
2.00
5.00
8.00

11.00

14.00

17.00

20.00

23.00

26.00

29.00

max (stage): 28.52 MPa
max (all): 276.80 MPa

Shear
Tension
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Sigma 1

min (all): -1.19 MPa
min (stagey -0.06 MPa
4.70
10.40
16.10
21.80
27.50
33.20
38.90
44.60
50.30

56.00
max (stage): 55.38 MPa
max (all): 276.80 MPa

X Shear
O Tension
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Sigma 1

min (all): -1.19 MPa

min (stage): 3.25 MPa
0.00

18.00

36.00

54.00

72.00

90.00

i

108.00

126.00

144.00

162.00

180.00
max (stage): 179.67 MPa
max (all): 276.80 MPa

X Shear
O Tension
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Mootio otodou, F (MN/m)
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w o (%] o %, o (9] (=]
o & & & & & & & &

F-5
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. e ¥+
L 2
&
*
L 2
L 4
*
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0 0,5 1 1,5 2 2,5
Bpdxuvon otUAou, 5§ (cm)
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uy:

Sigma 1

(Hm

min (all):
min (stage): -0.00 MPa

-1.19 MPa
-0.10
0.13
0.36
0.59
0.82
1.05
1.28
151
174
1.97

2.20

max (stage): 2.20 MPa
max (all): 294.46 MPa

X Shear

O Tension

T 1 T 1 T T T
-10 5 0 5

Feeelr)3 UsafastdqUar

o

deat

@iRghga seei } 9 U d ¢ Glvvitidads

aUs

1



Sigma 1

I

min (all):
min (stage): -0.76 MPa

-1.19 MPa
-1.00
220
5.40
8.60
11.80
15.00
18.20
21.40
24.60
27.80

31.00

max (stage): 30.79 MPa
max (all): 294.46 MPa

X Shear

O Tension
e T e T v T r e
-10 -5 0 5
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uy

Sigma 1
min (all): -1.19 MPa
min (stage): -0.47 MPa
-1.00
3.70
8.40
} 13.10
} 17.80
| 22.50
\
— 27.20
| 31.90
-‘ 36.60
‘ 41.30
46.00
max (stage): 45.84 MPa
max (all): 294.46 MPa
X Shear
O Tension

0.0077 7077771777777 177 077771777777 77777
X

—
-10

-5

0
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0.0088888388883888888888888838888388888

Sigma 1

min (all): -1.19 MPa
min (stage): -0.19 MPa
-1.00

4.90

10.80

16.70

22.60

28.50

\
|
\
\
|
— 34.40

40.30

46.20

52.10

58.00
max (stage): 57.36 MPa
max (all): 294.46 MPa

X Shear
9] Tension

I e e N s e ey S
-10 -5 0 5
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uy:

Sigma 1
min (all):

-1.19 MPa

min (stage): 2.88 MPa

17.00
34.00
51.00
68.00
85.00
102.00
119.00
136.00
153.00

170.00

max (stage): 162.64 MPa
max (all): 294.46 MPa

0.021111111111111111111'121'1111111111111:111

X Shear
O Tension
LOOOONXXKX SXOOOOAOKNXXN
T ot T [ 1 1 o 1 1
-10 5 0 5

200 o
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Sigma 1
min (all): -1.19 MPa
min (stage): 2.24 MPa
0.00
20.00
\
40.00
- 60.00
— 80.00
I 100.00
— 120.00
140.00
160.00
180.00
200.00
max (stage): 195.91 MPa
max (all): 294.46 MPa
X Shear
o Tension
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E 100 o
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0 0,5 1 1,5 2 2,5 3 3,5 4
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Sigma 1

min (all):
min (stage): -0.67 MPa
0

-1.19 MPa
2.50

6.00

9.50
13.00
16.50
20.00
23.50
27.00
30.50

34.00

max (stage): 33.20 MPa
max (all): 102.20 MPa

X Shear
o} Tension
T ot T 1 1 T 1
-10 5 0 5
Feeeh)3 Usahaold U] Phase

U& ¢ ectBlsvatiecsgs Ud d
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uy = -0.009)9)9)9)9)9)9)9)9)9)9)9)9)9)9)9)9)9)9)9)9)9)9)9

Sigma 1

min (all): -1.19 MPa
min (stage): 0.07 MPa
0.00

5.10

10.20

15.30

20.40

51.00
max (stage): 50.37 MPa
max (all): 102.20 MPa

X Shear
O Tension
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uy =-0.009)9)9)9)919)9)9)9)9)9)9)9)9)99)919)9)9)9)9)9)9

Sigma 1
min (all): -1.19 MPa
min (stage): -0.00 MPa
-1.00
4.30
9.60
— 14.90
— 20.20
} 25.50
]
30.80
36.10
41.40
' 4670
52.00
max (stage): 51.04 MPa
max (all): 102.20 MPa
X Shear
O Tension
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Sigma 1
min (all): -1.19 MPa
min (stage): -0.02 MPa
-1.00
4.10
9.20
14.30
19.40
24.50
29.60
34.70
39.80

44.90

50.00
max (stage): 49.79 MPa
max (all): 70.67 MPa

X Shear
9] Tension
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Sigma 1
min (all):

I

X
o

-1.19 MPa

min (stage): -0.00 MPa

-1.00
4.20
9.40

14.60

19.80

25.00

30.20

35.40

40.60

45.80

51.00

max (stage): 50.91 MPa
max (all): 70.67 MPa

Shear
Tension

5
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Sigma 1
min (all): -1.19 MPa
min (stage): -0.31 MPa
-1.00
0.60
‘ 2.20
4‘ 3.80
| 540
} 7.00
]
8.60
10.20
11.80
. 13.40
15.00
max (stage): 14.29 MPa
max (all): 70.67 MPa
X Shear
o] Tension
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Sigma 1
min (all):
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-1.44 MPa

min (stage): -1.25 MPa
0
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45.00

max (stage): 44.32 MPa
max (all): 301.04 MPa
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O Tension
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Sigma 1
min (all): -1.44 MPa
min (stage): -1.27 MPa
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]
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. 48.40
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max (stage): 53.86 MPa
max (all): 301.04 MPa
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O Tension
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