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Step 5856
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Contour of ZZ-Stress
Calculated by: Volumetric Averaging
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Step 7856
1/7/2020 4:18:46 AM

Contour of ZZ-Stress
Calculated by: Volumetric Averagin
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Step 7856
1/7/2020 4:20:00 AM

Contour of ZZ-Stress
Calculated by: Volumetric Averaging
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Step 7856 ‘

1/7/2020 4:19:25 AM -
-
Contour of ZZ-Stress S—

~—
M

Calculated by: Volumetric Averaging "
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Step 7856
1/7/2020 5:46:28 AM

Contour Of Z-Displacement
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Step 7856
1/7/2020 5:47:32 AM

Contour Of Z-Displacement
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Step 7856
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Contour Of Z-Displacement
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Step 7856
1/7/2020 4:13:38 AM

Contour of Max. Shear Strain Increment
Calculated by: Volumetric Averaging
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Step 7856
1/7/2020 4:15:45 AM

Contour of Max. Shear Strain Increment;

Calculated by: Volumetric Averaging
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Step 7856
1/7/2020 4:14:32 AM

Contour of Max. Shear Strain Increment

Calculated by: Volumetric Averaging|
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Step 7856
1/7/2020 4:16:34 AM

Contour of Max. Shear Strain Increment]

Calculated by: Volumetric Averaging
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Step 7856
1/7/2020 3:56:58 AM

Zone
Colorby: State -Average

None
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Step 7856
1/7/2020 3:59:34 AM
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Step 8132
1/9/2020 5:20:43 AM

Contour of ZZ-Stress
Calculated by: Volumetric Averaging|
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Contour Of Z-Displacement
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Step 8132
1/9/2020 5:17:32 AM

Contour Of Z-Displacement 2l g
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Step 8132
1/9/2020 5:18:15 AM

Contour of Max. Shear Strain Increment
Calculated by: Volumetric Averaging
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Step 8132
1/9/2020 5:19:13 AM gl

Contour of Max. Shear Strain Increment]

Calculated by: Volumetric Averaging|
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Step 8132
1/9/2020 5:19:52 AM

Contour of Max. Shear Strain Increment|

Calculated by: Volumetric Averaging|
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Step 8132
1/9/2020 5:21:57 AM

Zone
Colorby: State -Average
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Step 8132
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Step 8132
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Contour Of Z-Displacement
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Step 8132
1/9/2020 5:56:35 AM

Contour Of Z-Displacement

2.6953E-03
2.5000E-03
2.0000E-03

1.5000E-03
1.0000E-03
5.0000E-04
0.0000E+00
-5.0000E-04
-1.0000E-03
-1.5000E-03
-2.0000E-03
-2.5000E-03
-3.0000E-03
-3.5000E-03
-4.0000E-03
-4.5000E-03
-4.5965E-03
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Step 8132
1/9/2020 5:58:46 AM

Contour of Max. Shear Strain Increment|

Calculated by: Volumetric Averaging
2.6463E-03
2.5000E-03
2.2500E-03
2.0000E-03
1.7500E-03
| 1.5000E-03
1.2500E-03
1.0000E-03
7.5000E-04
5.0000E-04
2.5000E-04
9.4687E-07
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Step 8132
1/9/2020 5:57:17 AM

Contour of Max. Shear Strain Increment|

Calculated by: Volumetric Averaging|
2.6463E-03
2.6000E-03
2.4000E-03
2.2000E-03
2.0000E-03
1.8000E-03
nl 1.6000E-03
1.4000E-03
1.2000E-03
1.0000E-03
8.0000E-04
6.0000E-04
4.0000E-04
3.6788E-04
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Step 8132
1/9/2020 5:53:06 AM

Zone

Colorby: State -Average
None
shear-n shear-p
shear-n shear-p tension-p
shear-p
shear-p tension-p
tension-n tension-p
tension-p
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Step 8132
1/9/2020 5:53:53 AM

Zone
Colorby: State -Average
None
shear-n shear-p
shear-n shear-p tension-p
shear-p
I shear-p tension-p

tension-n tension-p
tension-p
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Step 8132
1/9/2020 6:09:18 AM

Contour of ZZ-Stress

Calculated by: Volumetric Averaging|
2.1198E+04
0.0000E+00
| -1.0000E+06
© -2.0000E+06
-3.0000E+06
-4.0000E+06
-5.0000E+06
-6.0000E+06
-7.0000E+06
-8.0000E+06

-9.0000E+06
i -1.0000E+07

-1.1000E+07
-1.2000E+07
-1.2887E+07
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Step 8132
1/9/2020 6:12:41 AM

C Of Z-Displ

2.8763E-03
2.5000E-03
2.0000E-03

1.5000E-03
1.0000E-03
5.0000E-04
0.0000E+00
-5.0000E-04

-1.0000E-03
-1.5000E-03
-2.0000E-03
-2.5000E-03
-3.0000E-03
-3.5000E-03
-4.0000E-03
-4.5000E-03

-5.0000E-03
-5.0434E-03
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Step 8132
1/972020 6:13:13 AM

Contour Of Z-Displacement
-03
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Step 8132
1/9/2020 6:10:57 AM

Contour of Max. Shear Strain Increment]
Calculated by: Volumetric Averaging|
2.2779E-03
2.2000E-03
2.0000E-03
1.8000E-03
1.6000E-03
1.4000E-03

l 1.2000E-03
1.0000E-03
8.0000E-04
6.0000E-04
4.0000E-04
2.0000E-04
1.4496E-06
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FLAC3D 5.01
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Step 8132
1/9/2020 6:11:34 AM

Contour of Max. Shear Strain Increment|
Calculated by: Volumetric Averaging|
2.2779E-03
2.2000E-03
2.1000E-03
2.0000E-03
1.9000E-03
1.8000E-03
1.7000E-03
1.6000E-03
1.5000E-03
1.4000E-03
1.3000E-03
1.2000E-03
1.1000E-03
1.0000E-03
9.0000E-04
8.0000E-04
7.0000E-04
6.0000E-04
5.0000E-04
4.0723E-04

Sellgs 595 5 hol S 5 o F oye SRS IS 1 B S 5l AV F S
b ol S5 bl 5 bolS 5 atsS 5 loasl jo (Bp G255 05 oo csabivo AV IS5 o o jslalen

i b oo apslime sl oy i, e 51 a8 el adly il YY) o e b baolS S

S 5ol sl S Sl (25,5 Jlade 5l aS ol oo As) 0T e yuien sl SeS FIVY Y T

el gl S sSl JLse

FLAC3D 5.01

©2015 Itasca Consulting Group, Inc.

Step 8132
1/9/2020 6:15:50 AM

Zone
Colorby: State -Average
None
shear-p
shear-p tension-p
I tension-n tension-p
tension-p

Selges 13 5ia B oye SRl IS BlLbl o Sty (sloys AY-F S

VYA



FLAC3D 5.01

©2015 ltasca Consulting Group, Inc.

Step 8132
1/9/2020 6:16:25 AM

Zone
Colorby: State -Average
None
shear-p
shear-p tension-p
' tension-n tension-p
tension-p
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Step 8132
1/9/2020 6:33:32 AM

Contour of ZZ-Stress
& ;

by:
2.3505E+04
0.0000E+00
-1.0000E+06

-2.0000E+06
-3.0000E+06
-4.0000E+06
-5.0000E+06
-6.0000E+06
-7.0000E+06
-8.0000E+06
-9.0000E+06
-1.0000E+07
-1.1000E+07
-1.2000E+07
-1.2395E+07
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Step 8132
1/9/2020 6:29:44 AM

C Of Z-Displ
3.0605E-03
3.0000E-03

2.5000E-03
2.0000E-03
1.5000E-03
1.0000E-03
5.0000E-04
0.0000E+00
-5.0000E-04
-1.0000E-03
-1.5000E-03
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Step 8132
1/9/2020 6:30:58 AM

Contour Of Z-Displacement
3.0605E-03
3.0000E-03
2.5000E-03
2.0000E-03
1.5000E-03
1.0000E-03
5.0000E-04
0.0000E+00
-5.0000E-04
-1.0000E-03

I -1.5000E-03
-2.0000E-03

-2.5000E-03

-3.0000E-03

-3.5000E-03

-4.0000E-03

-4.5000E-03

-5.0000E-03

-5.5000E-03

-5.8976E-03
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Step 8132
1/9/2020 6:31:49 AM

Contour of Max. Shear Strain Increment
Calculated by: Volumetric Averaging
2.6126E-03
2.5000E-03
2.2500E-03
2.0000E-03
1.7500E-03
1.5000E-03
1.2500E-03
1.0000E-03
7.5000E-04
5.0000E-04
2.5000E-04
7.5418E-07
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Step 8132
1/9/2020 6:32:39 AM

Contour of Max. Shear Strain Increment|
Calculated by: Volumetric Averaging
2.6126E-03
2.6000E-03
' 2.4000E-03
" 2.2000E-03
2.0000E-03

~ 1.8000E-03
i 1.6000E-03

1.4000E-03
1.2000E-03
1.0000E-03
8.0000E-04
6.0000E-04
4.0000E-04
3.6014E-04
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Step 8132
1/9/2020 6:26:29 AM

Zone

Colorby: State -Average
None
shear-n shear-p
shear-n shear-p tension-p
shear-p
shear-p tension-p

I tension-n tension-p

tension-p
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Step 8132
1/9/2020 6:27:18 AM

Zone

Colorby: State -Average
None
shear-n shear-p
shear-n shear-p tension-p
shear-p
shear-p tension-p

' tension-n tension-p

tension-p
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Step 8132
1/9/2020 6:40:25 AM

Contour of ZZ-Stress
Calculated by: Volumetric Averaging|
2.0031E+04
0.0000E+00

] \
\

/

i

S
oY

7

%

L

-1.0000E+06
-2.0000E+06
-3.0000E+06

-4.0000E+06
-5.0000E+06
-6.0000E+06
-7.0000E+06
-8.0000E+06
-9.0000E+06
-1.0000E+07
-1.1000E+07
-1.2000E+07
-1.2343E+07
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FLAC3D 5.01
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Step 8132
1/9/2020 6:43:52 AM

Contour Of Z-Displacement
3.3403E-03
3.0000E-03
2.5000E-03
2.0000E-03
1.5000E-03
1.0000E-03
5.0000E-04
0.0000E+00
-5.0000E-04
-1.0000E-03
-1.5000E-03
-2.0000E-03
-2.5000E-03
-3.0000E-03
-3.5000E-03
-4.0000E-03
-4.5000E-03
-5.0000E-03
-5.5000E-03
-6.0000E-03

-6.4553E-03
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Step 8132
1/9/2020 6:44:27 AM

Contour Of Z-Displacement
3.3403E-03
3.0000E-03
2.5000E-03
2.0000E-03
1.5000E-03
1.0000E-03
5.0000E-04
0.0000E+00
-5.0000E-04
-1.0000E-03
-1.5000E-03
-2.0000E-03
-2.5000E-03
-3.0000E-03
-3.5000E-03
-4.0000E-03
-4.5000E-03
-5.0000E-03
-5.5000E-03
-6.0000E-03

-6.4553E-03
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Step 8132
1/9/2020 6:42:06 AM

Contour of Max. Shear Strain Increment|
Calculated by: Volumetric Averaging|
2.5592E-03
2.5000E-03
2.2500E-03
2.0000E-03
1.7500E-03
1.5000E-03

I 1.2500E-03
1.0000E-03

7.5000E-04
I 5.0000E-04

VAN

2.5000E-04
1.0506E-06
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Step 8132
1/9/2020 6:42:54 AM

Contour of Max. Shear Strain Increment|
Calculated by: Volumetric Averaging|
2.5592E-03
2.4000E-03
2.2000E-03
2.0000E-03
1.8000E-03

I 1.6000E-03

1.4000E-03
1.2000E-03
1.0000E-03
8.0000E-04
6.0000E-04
4.0000E-04
3.4938E-04
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Step 8132
1/9/2020 6:45:55 AM

Zone
Colorby: State -Average
None
shear-p
shear-p tension-p

tension-n tension-p
tension-p

Sl 5 e A oe b WeolS 15 GLLI s Fus (Sondl A F-F S
FLAC3D 5.01

©2015 Itasca Consulting Group, Inc.

Step 8132
1/9/2020 6:46:28 AM

Zone
Colorby: State -Average
None
shear-p
shear-p tension-p

tension-n tension-p
tension-p
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Abstract

Cut and fill is one of the types of underground methods of mineral extraction. In this
methode, after the mineral extraction, the cavity created with the filler material is
filled to maintain and prevent the demolition of the stops. The drift and filling method
Is one in which the side tunnels are cave for mineral extraction and filled after
extraction. The shape and size of the stope are of great importance in the extractive
recovery of minerals. The arc shape of the tunnel stope causes the mineral to remain
unexploited and the lose the mineral. The quadrilateral stope has the most recovery
in this method but is less stable than the arc stope. Numerical modeling is one of the
most important methods in evaluating the sustainability of underground spaces. In
this thesis, using FLAC 3D software, the shape and size of the extractive stopes in the
Angouran lead and zinc mine were determined. Size for sulfide oxide zone was 5 m
wide, 3.4 m high and shape rectangular cross section was determined. For the sulfur
zone workshope with a width of 7 meters, height of 3.4 meters and shape rectangular
cross section were determined.

Keywords: Cut and fill method, drift and fill method, shape and size of stope, numerical model
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