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Contour Of Z-Displacement
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Contour of Max. Shear Strain Increment

Calculated by: “Volumetric Averaging
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5.3611E+03
5.0000E+03
4 5000E+03
4.0000E+03
3.5000E+03
[ | 3.0000E+03
2 5000E+03
2.0000E+03
1.5000E+03
1.0000E+03
5.0000E+02
0.0000E+00
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-2.45
History 1
609 Z-displ of gp 4304493 1
610 Z-displ of gp4304533|  -2.50
611 Z-displ of gp 4304573 ]
——— 612 Z-displof gp 4304613 ]
613 Z-displ of gp 4304653  -2.55
614 Z-displ of gp 4304693 E
615 Z-displ of gp 4304731 ]
616 Z-displ of gp 4304771|  -2.60 -
———— §17 Z-displ of gp 4304811 ]
618 Z-displ of gp 4304851 ]
vs. Step -2.65 4
32,70
< p
= h
=275 4
Bl k
o} 1
<280 ]
P ]
-2.85 4
-2.90
-2.95 4
-3.00 4
-3.05
-3.10 4
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Contour Of Z-Displacement
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Contour of Max. Shear Strain Increment

Calculated by: Volumetric Averaging
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History
809 Z-displ of gp 4304493
610 Z-displ of gp 4304533
611 Z-displ of gp 4304573
612 Z-displ of gp 4304613
613 Z-displ of gp 4304653
614 Z-displ of gp 4304693
615 Z-displ of gp 4304731
616 Z-displ of gp 4304771
617 Z-displ of gp 4304811
618 Z-displ of gp 4304851

vs. Step

Y-Axis x107-2
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Contour Of Z-Displacement
3.9693E-02
3.5000E-02
3.0000E-02
2.5000E-02
2.0000E-02
1.5000E-02
1.0000E-02
5.0000E-03
0.0000E+D0
-5.0000E-03
-1.0000E-D2
-1.5000E-02
-2.0000E-D2
-2.5000E-02
-3.0000E-02

-3.5000E-02
-4.0000E-02
-4.5000E-02

-5.0000E-02
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-5.8659E-02
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Contour of Max. Shear Strain Increment
Caleulsted by: Vislumetric Averaging
2.5917E-02
2.5000E-02
2.26D0E-02
2.0000E-02
1.7500E-02
1.5000E-02
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2.5000E-03
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Contour of ZZ-Stress
Caleutated by Volumetric Averaging
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-1.8480E+07

5 (SLad 50 pow by 3l ar @B (ST HeiS -YP-F S

o B8 Al e 0 asdy )b bla gl B glbals Olss Jloges YO-F G 0
\R¥4



FLAC3D 5.00 | ~" 7
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History ]
608 Z-displ of gp 4304453 280 3
610 Z-displ of gp 4304533 ]
611 Z-displ of gp 4304573
—— 612 Z-displof gp 4304613| 3.0 4
———— 613 Z-displ of gp 4304653
614 Z-displ of gp 4304683
615 Z-displ of gp 4304731 320 4
616 Z-displ of gp 4304771
——— §17 Z-displ of gp 4304811
618 Z-displ of gp 4304851 | _3.4¢) ]
vs. Step
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Contour Of Z-Displacement
4.3223E-02
4.0000E-02
3.0000E-02
2.0000E-02
1.0000E-02
0.0000E+00
-1.0000E-02
-2.0000E-02
-3.0000E-02
-4.0000E-02
-5.0000E-02
-6.0000E-02
-7.0000E-02
-7.4938E-02
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Contour of Max. Shear Strain Increment “

Calcutated by: Volumetric Averaging e
2.7402E-02 ..
2.5000E-02
2.2500E-02
2.0000E-02
1.7500E-02
1.5000E-02
1.2500E-02
1.0000E-02
7.5000E-03
5.0000E-03
2.5000E-03
4.3340E-07
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Contour of ZZ-Stress

Caleulated by: Volumetric Averaging
1.0316E+05
0.0000E+0D
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History '_““‘:;-:7_?__\\
600 Z-displ of gp 4304493 300 7__--"“
610 Z-displ of gp 4304533 ™
611 Z-displ of gp 4304573
612 Z-displ of gp 4304613
6§13 Z-displ of gp 4304653
614 Z-displ of gp 4304693
615 Z-displ of gp 4304731 =3.50
616 Z-displ of gp 4304771
617 Z-displ of gp 4304811
618 Z-displ of gp 4304851
vs. Step
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Contour Of Z-Displacement Contour Of Z-Displacement
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30000802 30000E-02
20000802 20000602
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Contour of Max. Shear Strain Increment

Calculated by: Volumetric Averaging
3.1382E-02
3.0000E-02
2.7500E-02
2.5000E-02
2.2500E-02
2.0000DE-02
1.7500E-02
1.5000E-02
1.2500E-02
1.0000E-02
7.5000E-03
5.0000E-03
2.5000E-03
6.4605E-07

P 2 30 0 oSS —FI-F s

FLAC3D 5.00

©2012 Itasca Consulting Group, Inc.

Contour of ZZ-Stress
Calculated by: Volumetric Averaging
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History 23.00 4
608 Z-displ of gp 4304453
610 Z-displ of gp 4304533
611 Z-displ of gp 4304573
612 Z-displ of gp 4304613 3 50)
613 Z-displ of gp 4304653
614 Z-displ of gp 4304683
615 Z-displ of gp 4304731
616 Z-displ of gp 4304771 4.00
617 Z-displ of gp 4304811 .
618 Z-displ of gp 4304851
vs. Step

-4.50
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=3
L

Y-Axis x104-2
n .
o

-6.00

-6.50 4

=7.00 4

-1.50 4

R R RN R RN
300 305 310 315 320 325 330 335 340 345 350 355
Step x10"4
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Contour Of Z-Displacement Contour Of Z-Displacement
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4.0000E-02 4.0000€-02
3.0000E-02 3.0000€-02
2.0000E-02 2000002
1.0000E-02 1.0000e-02
0.0000E+00 0.0000E+00
-1.0000E-02 -1.0000E-02
-2.0000E-02 -2.0000E-02
-3.0000E-02 -3.0000E-02
-4.0000E-02 -4.0000E-02
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F0000E02 ”””" 6.0000E-02
-7.0000E-02 s -7.0000E-02
-B.0000E-02 - -8.0000E-02
S000ER o ‘ L] g e
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History

609 Z-displ of gp 4304493
810 Z-displ of gp 4304533
611 Z-displ of gp 4304573
612 Z-displ of gp 4304613
613 Z-displ of gp 4304653
614 Z-displ of gp 4304693
615 Z-displ of gp 4304731
616 Z-displ of gp 4304771
617 Z-displ of gp 4304811
618 Z-displ of gp 4304851
vs. Step

Y-Axis x10-2

-8.00 1

-8.50

300 300 320 330 340 350 0 360 370
Step x10"4
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Contour Of Z-Displacement |
4.9532E-02
4.0000E-02
3.0000E-02
2.0000E-02
1.0000E-02
0.0000E+00
-1.0000E-02
-2.0000E-02
-3.0000E-02
-4.0000E-02
-5.0000E-02
-6.0000E-02
-7.0000E-02
-8.0000E-02
-9.0000E-02
-1.0000E-01
-1.1000E-01
-1.1566E-01
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Contour Of Z-Displacement
4.9532E-02
4.0000E-02
3.0000E-02
2.0000E-02
1.0000E-02
0.0000E+00
-1.0000E-02
-2.0000E-D2
-3.0000E-02
-4.0000E-02
-5.0000E-02
-6.0000E-02
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-1.0000E-01
-1.1000E-01
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Zone

Colorby: State -Average
None
shear-n
shear-n shear-p
shear-n shear-p tension-p
shear-n tension-n shesr-p tension-
shear-p
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608 Z-displ of gp 4304493
610 Z-dlispl of gp 4304533
611 Z-displ of gp 4304573
——— 612 Z-displ of gp 4304613
———— 613 Z-displ of gp 4304653
614 Z-displ of gp 4304693
615 Z-displ of gp 4304731
616 Z-displ of gp 4304771
—— 617 Z-displ of gp 4304811
618 Z-displ of gp 4304851
vs. Step

Y-Axis x107-2

-6.50 \

-7.00 4
-7.50 4
-8.00 4
-8.50
-9.00 4

-9.50 1

3003000 320 330 340 350 360 370 380
Step x10°4
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-4.0000E-02
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-9.0000E-02
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-1.2967€-01

R (g2 )0 (o2 ] gay YL sled 3l L (il il g —0e-F S

\RR



FLAC3D 5.00

2012 Itasca Consulting Group, Inc.
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609 Z-displ of gp 4304493

610 Z-displ of gp 4304533

611 Z-displ of gp 4304573
— 612 Z-displ of gp 4304613
——— 613 Z-displ of gp 4304653
——— 6§14 Z-displ of gp 4304693
~ 615 Z-displ of gp 4304731
616 Z-displ of gp 4304771
617 Z-displ of gp 4304811
618 Z-displ of gp 4304851
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Contour Of Z-Displ t
5.2338E-02
4.0000E-02
2.0000E-02
0.0000E+00
-2.0000E-02
-4.0000E-02
-6.0000E-02
-8.0000E-02
-1.0000E-01
-1.2000E-01
-1.4000E-01
-1.4173€-01
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Contour of Max, Shear Strain Increment
C by i i
4.3822E-02
4.2500E-02
4.0000E-02
3.7500E-02
3.5000E-02
3.2500E-02
3.0000E-02
2.7500E-02
2.5000E-02
2.2500E-02
2.0000E-02
1.7500E-02
1.5000E-02
1.2500E-02
1.0000E-02
7.5000E-03
5.0000E-03
2.5000E-03
5.2307E-07
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History

610 Z-displ of gp 4304533
611 Z-displ of gp 4304573 0.40 4
612 Z-displ of gp 4304613 M

613 Z-displ of gp 4304653
614 Z-displ of gp 4304693
614 Z-displ of gp 4304593
615 Z-displ of gp 4304731 -0.50 4
616 Z-displ of gp 4304771
617 Z-displ of gp 4304811
618 Z-displ of gp 4204851
vs. Step

-0.60

-0.70 A

0.80 - ~

Y-Axis x107-1

-0.90 +

-1.00 4

-1.10 +

300 310 320 330 340 350 360 370 380 390  4.00
Step x10"4
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4.0000E-02
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0.0000E+00
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Contour of ZZ-Stress

Calculated by: Volumetric Averaging
2.4261E+05
0.0000E+00 e
-2.0000E+06 e T
-4.0000E+06 ¥
-5.0000E+06
-8.0000E+06
-1.0000E+07
-1.2000E+07
-1.4000E+07
-1.6000E+07
-1.8000E+07
-2.0000E+07
-2 .00D4E+07
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Contour of Max, Shear Strain Increment
Calculated by: “olumetric Averaging
4 5926E-02
4.5000E-02
4.2500E-02
4.0000DE-02
3.7500E-02
3.5000E-02
3.2500E-02
3.0000E-02
2 7500E-02
2.5000E-02
2.2500E-02
2.0000E-02
1.7500E-02
1.5000E-02
1.2500E-02
1.0000E-02
7.5000E-03
5.0000E-03
2.5000E-03
5.2706E-07
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History
609 Z-displ of gp 4304493
10 Z-displ of gp 4304533 -0.40 +
@11 Z-displ of gp 4304573
612 Z-displ of gp 4304613
613 Z-displ of gp 4304653
614 Z-displ of gp 4304693
615 Z-displ of gp 4304731
616 Z-displ of gp 4304771
617 Z-displ of gp 43048711
618 Z-displ of gp 4304851
vs. Step

s
n
=1

=]

=)

=3
'

=]

=

=
'

-0.80

Y-Axis x10"-1

-0.90

-1.00

-1.10

300 310 320 330 340 350 360 370 380 390 400 410
Step x10°4
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Abstract

Prediction the behavior of the roof in caving and face advance is the main factor in
economics of the longwall method.the success factor in longwall mining is roof control
and prediction of roof behavior in caving zoon. Determine the length of First roof
weighting effect and periodic roof weighting effect on the roof of caving zone will help.
Sudden and unexpected roof fall not only does it endanger the safety of employees but
also destroys and damages the extraction equipment and components, and by interrupting
the extraction operation creates a problem for economics of Mining. Exist several
methods such as experimental method, analytical method, physical modeling and
numerical modeling to determine the length of First roof weighting effect and periodic
roof weighting effect. Based on the results obtained by researchers and their agrement for
numerical modeling, this method is selected for this thesis. Determine the length of first
roof weighting effect and periodic roof weighting effect in E3 panel in the tabas parvadeh
coal mine in this thesis.confirmation of failure in the roof based on Sakura criteria and
validation of the model was made by comparing the instrumentation data and the amount
of displacement obtained from the numerical modelling. Based on the work carried out
in this research, the length of the length of first roof weighting effect is 11 meters and the
length of the periodic roof weighting effect is 2.5 to 4.5 meters. Based on the modeling
done by increasing the modulus of elasticity, the displacement of the roof has decreased
and the decrease of the modulus of elasticity has been accompanied by an increase in the
displacement of the roof. based on this analysis, it can be said that increasing the modulus

of elasticity increases the length of the first roof weighting effect and reducing it will

reduce the length of the the periodic roof weighting effect and hanging wall.

Key words: Longwall mining, First roof weighting effect, Periodic roof weighting
effect, Sakurai failure criterion
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