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FI ACFID 300 CE IR IC
Step 252908 x1on?
21:57:17 Sun Jul 27 2008
History ]
Rev 140 SZZ Stress Zone 29033
Linestyle
1.539e+004 <-> 1.529e+007 1.2
Rev 142 SZ7 Stress Zone 29032
Linestyle
1.317e+004 <-> 1.389e+007
Rev 143 577 Stress Zone 29031 104 £
Linestyle |
1.028e+004 <-> 1.216e+007 |
1.0286+004 <-> 1.2166+007 o= !
6.725e+003 <-> 1.065e+007 o0ad |
Vs. ;
Step
3.660e+003 <-> 2.529e+005
0.4
0.z
Itasca Consulting Group, Inc. Laps) el lcis) EH) E)
Minneapolis, MN USA x10m8
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FLACSD 3.00 Job Title: Tabas

Step 252808
22:34:10 Wed Jul 23 2008

History
Rev 3 577 Stress Zone 24808
Linestyle
3.910e+006 <-> 8.209e+006
Rev B 527 Stress Zone 24812
Linestyle
4.857e+006 <> 7.852e+006
Rev 8 527 Stress Zone 24816
Linestyle
5.076e+006 <-> 8.7542+006
Rev 11 577 Stress Zone 24819
Linestyle
5.078e+006 <-> 1.004e+007

v

5.078e+006 <-> 1.314e+007
Rev 17 577 Stress Zone 24827
Linestyle

5.078e+006 <-> 1.356e+007
Rev 20 577 Stress Zone 24831
Linestyle

5.076e+006 <-> 5.061e+007
Fev 23 577 Stress Zone 24833
Linestyle

1 255e+006 <-> 2.348e+007

ltasca Consulting Group, Inc.
Minneapalis, MN US4

J

13
0

il L slazel s o arly slagloll 55, 5 Jles! gy Y -~ F S
Ay G pl S gt O g0 4 (608 b (59, layg 4 bape s Ol s YI-F IS (o

Wl azgi BB 5 SIS S cpl 4 dxgi bl sals ool lis Juw o Jol e

S0y 4l Sl
‘-"ijs 4“‘94" - s :\ Y k. Fi: ”) g

FILACFD 300 Job Title: O

Step 252908 e
230850 Wed Jul 23 2008

History
Rev 26 577 Stress Zone 28692
Linestyle
3.886e+006 <-> 1.681e+007
Rev 28 577 Stress Zone 28688
Linestyle
4.427e+006 <-> 1.768e+007
Rev 31 577 Stress Zone 28685
Linestylg —m7m™ ™  ———8
4.070e+008 <> 1.108e+007 -z
Rev 34 577 Stress Zone 28682
Linestyle
3.898e+008 <-> 8.284e+008

dbﬁj g E‘)éd.d

3.913e+006 <-> B.561e+008
Rev 40 577 Stress Zone 28675
Linestle —4m™M8 —————

4.097e+006 <> 5875e+008 °=
Rev 43 577 Stress Zone 28671
Linestyle

4.318e+008 <> B.184e+008
Rev 46 S77 Stress Zone 20668 o= o
Linestle —4m™MmM8

3.928e+006 <-> 7.150e+008

Vs,

Itasca Consulting Group, Inc o.5 1.0 1.5 z.o z.5
Minneapalis, MM USA 1075
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Block Contour of SZZ Stress

Plane: on
-3.7223e+007 to -3.5000e+007
-3.5000e+007 to -3.0000e+007
-3.0000e+007 to -2.5000e+007
-2.5000e+007 to -2.0000e+007
-2.00006+007 to -1.5000e+007
-1.5000e+007 to -1.0000e+007
-1.0000e+007 to -5.0000e+006
-5.0000e+006 to 0.0000e+000
0.0000e+000 to 3.8890e+006

Interval = 5.0e+006

| Bl asls
=R J'_,L,v

<l

Block Contour of SZZ Stress

Plane on
-5 90786+006 to -5.50008+006
-5 50008+006 to -5.0000s+006
-5 00008+006 to -4 50008+006
~4 50008+006 to -4 0000e+006
-4 00008+006 to -3.50008+006
-3 50008+006 to -3.0000s+006
-3 0000e+006 to -2 5000e+006
-2 5000e+006 to -2.3027e+006
Interval = 5 0e+005

Block Contour of SZZ Stress

Plane: on
-1.7923e+007 to -1.6000e+007
-1.6000e+007 to -1.4000e+007
-1.4000e+007 to -1.2000e+007
-1.2000e+007 to -1.0000e+007
-1.0000e+D07 to -8.00002+006
-8.0000e+0086 to -6.0000e+006
-6.0000e+ 005 to -4.0000e+006
-4.0000e+005 to -2.0000e+006
-2.0000e+006 to -1.7116e+005
Interval = 2.0e+006

Sy Al

ab Slbl o Calide Cosdge dw yo SZZ P PRI A el g N
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Contour of Z-Displacemen

Magfac = 0.000e+000
-3.B006e-001 to -3.5000e-001
-3.5000e-001 to -3.0000e-001
-3.0000e-001 to -2 5000e-001
-2.5000e-001 to -2.0000e-001
-2.0000e-001 to -1.5000e-001
-1.5000e-001 to -1.0000e-001
-1.0000e-001 to -5.0000e-002
-5.0000e-002 to 0.0000e+000

0.0000e+000to 1.1833e-002

Interval = 5.0e-002
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Contowr of Shear Strain Increment
Magfac = 0.000e+000
Avrerage Caloculation

1.3875e-004 to 2 5000e-002
2.5000e-002 to 5.0000e-002
5.0000e-002 to 7.5000e-002
7.5000e-002 to 1.0000=-001
1.0000e-001 to 1.2500e-001
1.25002-001 to 1.5000e-001
1.5000e-001 to 1.7500e-001
1.7500e-001 to 2.0000e-001
2.0000e-001 to 2.2500e-001
2.25000-001 to 2.49042-001
Interval = 2.5=2-002

Contowr of Shear Strain Increment
Magfac = 0.000=+000
Average Calculation

2.0859e-004 to 1.0000=-002
1.0000e-002 to 2.0000e-003
2.0000e-003 te =.0000=-003
3.0000e-003 to 4.0000=-002
4.0000=-002 to 5.0000e-003
5.0000=-003 to 6.0000=-002
6.0000=-003 to 7.0000=-002
7.0000e-003 to 7 43242-003
Interval = 1.0e-003

Contour of Shear Strain Increment
Magfac = 0 D0De-+000
Average Calculation
2.91682-005 to 2.0000=-002
2.0000=-002 to 4.0000=-002
4.0000=-00Z to 6.0000e-002
.0000=-002 to 5.0000=-002
& 0000e-002 ta 1 .0000e-001
1.00002-001 to 1 2000e-001
1.20002-001 to 1.4000e-001
1.4000=-001 to 1.60002-001
1.6000=-001 to 1.80002-001
1.8000e-001 to 1 86738 001
Interval = 2 0e-002
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Abstract

The longwall mining is widely used to exploit underground coal depositsin Iran. In this
method, design of pillars, especially chain pillars, is one of the most important parts in
the mining design. Pillars dimensions was conventionally determined considering some
factors such as; coal compressive strength, pressure on pillars and ratio of pillar width to
pillar height. Today, the conventional methods which are used to determine pillars
dimension has been replaced by numerical methods. However, those approaches have a
deterministic nature. Therefore, it is necessary to validate their results using data
obtained by instrument or probabilistic methods.

In this research, as the first stage, the dimension of coal pillars in Tabas coal mine
(No.1) has been determine in al possible depths using empirical methods. In the second
stage, pillars system including chain pillars, barrier pillars and adjacent panel are
modeled. The model is then analyzed using FLAC® software to find the side abutment
and the front abutment pressure. Based on the dimensions of pillars reported in the basic
designs of Tabas coa mine; the results of numerical analysis are shown that the chain
pillars safety factor of is 1.6. In the last stage, by the probabilistic methods, first-order
reliability moment (FORM) and Monte- Carlo Simulation (MCS), the results of the
numerical model have been validated. Based on this validation methods, the probability
of the pillarsfailure are approximately computed between 14-25 percent.

Keywords:
Mechanized longwall, Chain pillars, Numerical Modeling, Probabilistic Analysis
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