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Step 2946 Model Perspective
10:07:58 Sun Jun 28 2015

Center: Rotation:
X: 4.500e+001 X: 0.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 30.000
Dist: 3.039e¢+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001
Rot.: 10.000

Block Group

overburden
sandstone
siltysandstone
siltstone

coal
mudstone

Itasca Consulting Group, Inc.

Minneapolis, MN _USA
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FIAC3FD F.00

Step 11641 Model Perspective
11:07:15 Sun Jun 28 2015

Center: Rotation:

X: 6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000

Z: -8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500

Move: 1.209e+001
Rot.: 10.000

Block Group

siltstone
coal

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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FIL.AC3D 3.00

Step 5828 Model Perspective
10:51:33 Fri Dec 11 2015

Center: Rotation:
X:4.999e+001 X: 30.000
Y: 4.495e+001 Y: 0.000
Z: -1.124e+002 Z: 40.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001

Rot.: 10.000

Block Group
Isiltstone
coal
mudstone
SEL Geometry
Magfac = 1.000e+000

Itasca Consulting Group, Inc.
Minneapolis, MN USA

FILAC3D 3.00

Step 9445 Model Perspective B
10:55:07 Fri Dec 11 2015

Center: Rotation:

X: 4.649e+001 X: 30.000
Y: 3.797e+001 Y: 0.000
Z: -1.019e+002 Z: 40.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001

Rot.: 10.000

Block Group
Isiltstone
coal
mudstone
SEL Geometry
Magfac = 1.000e+000

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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FIAC3D 3.00

Step 11641
10:38:21 Sun Jun 28 2015

History
34 Max. Unbalanced Force
Linestyle
9.056e+003 <= 9.188e+005
Vs.
Step
6.800e+003 <-> 1.164e+004

Itasca Consulting Group, Inc. 0.7 o
Minneapolis, MN USA [ . x10%4
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Step 13059 Model Perspective
12:21:38 Sun Jun 28 2015

Center: Rotation:

X: 6.918e+001 X: 90.000

Y: 5.500e+001 Y: 0.000

Z: -8.100e+001 Z: 0.000 ﬂ
Dist: 3.039e+002 Mag.: 1

Increments: Ang.: 22.500
Move: 1.209e+001
Rot.: 10.000

Contour of Z-Displacement

Magfac = 1.000e+000
-5.7184e-003 to -5.5000e-003
-5.5000e-003 to -5.0000e-003
-5.0000e-003 to -4.5000e-003
-4.5000e-003 to -4.0000e-003
-4.0000e-003 to -3.5000e-003
-3.5000e-003 to -3.0000e-003
-3.0000e-003 to -2.5000e-003
-2.5000e-003 to -2.0000e-003
-2.0000e-003 to -1.5000e-003
-1.5000e-003 to -1.0000e-003
-1.0000e-003 to -9.0844e-004
Interval = 5.0e-004

cut (1)

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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Step 20876 Model Perspective
12:16:51 Sun Jun 28 2015

Center: Rotation:

X: 5.709e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000

Dist: 2.735e+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001

Rot.: 10.000

Contour of Z-Displacement
Magfac = 1.000e+000

-7.5521e-003 to -7.0000e-003
-7.0000e-003 to -6.0000e-003
-6.0000e-003 to -5.0000e-003
-5.0000e-003 to -4.0000e-003
-4.0000e-003 to -3.0000e-003
-3.0000e-003 to -2.0000e-003
-2.0000e-003 to -1.0000e-003
-1.0000e-003 to -9.0871e-004
Interval = 1.0e-003

cut (5)

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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Step 31524 Model Perspective
13:16:00 Sun Jun 28 2015

Center: Rotation:

X: 5.709e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000

Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001
Rot.: 10.000

Contour of Z-Displacement
Magfac = 1.000e+000

-8.9210e-003 to -8.0000e-003
-8.0000e-003 to -7.0000e-003
-7.0000e-003 to -6.0000e-003
-6.0000e-003 to -5.0000e-003
-5.0000e-003 to -4.0000e-003
-4.0000e-003 to -3.0000e-003
-3.0000e-003 to -2.0000e-003
-2.0000e-003 to -1.0000e-003
-1.0000e-003 to -9.1432e-004
Interval = 1.0e-003

cut (10)

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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Step 43031 Model Perspective
13:33:43 Sun Jun 28 2015

Center: Rotation:

X: 5.709e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z:-8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500

Move: 1.209e+001
Rot.: 10.000

Contour of Z-Displacement

Magfac = 1.000e+000
-1.1555e-002 to -1.1000e-002
~1.1000e-002 to -1.0000e-002
-1.0000e-002 to -9.0000e-003
-9.0000e-003 to -8.0000s-003
-8.0000e-003 to -7.0000e-003
-7.0000e-003 to -6.0000e-003
-6.0000e-003 to -5.0000e-003
-5.0000e-003 to -4.0000e-003
-4.0000e-003 to -3.0000e-003
-3.0000e-003 to -2.0000e-003
-2.0000e-003 to -1.0000e-003
-1.0000e-003 to -9.12756-004
Interval = 1.0e-003

cut (19)

Itasca Consulting Group, Inc.
Minneapolis, MN USA

A°HE k wisBWwCEY G L@ iy -4 & Aa O Bde tOAvgMk 61 E
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Step 56082 Model Perspective
11:31:14 Sun Jun 28 2015

Canter: Rotation:

X! 5.709a+001 X! 90.000
¥ 5.500e+001 ¥ 0,000
Z: =B, 1000+001 £i 0,000

Dist: 3.030a+002 Mag.: 1
Incraments; Ang.: 22500
Maove: 1.20%a+001

Rat.: 10,000

Contour of Z-Displacement

Magiac = 1,0000+000
-1.25568-002 to -1.2000e-002
=1, 20006-002 to -1.0000a-002
-1.00006-002 o -8.0000e-003
-8.0000e-003 to -6.0000a-003
<6, D0006-003 to -4, 000060-003
-4.0000e-003 to -2.0000e-003
=2.00006-003 to -9, 8500a-004
Interval = 2.06-003

cut(20)

Itasca Consulting Group, Inc.

Minneapolis, MN_USA
Aa°HE kwEBwCEY A 10t 4 & Aa O Bde tOAvzgB(k 61 E




FIACFID 3.00

Step 71691 Model Perspective
14:03:29 Sun Jun 28 2015

Center: Rotation:

X: 5.709e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500

Move: 1.209e+001
Rot.: 10.000

Contour of Z-Displacement

Magfac = 1.000e+000
-1.4053e-002 to -1.4000e-002
-1.4000e-002 to -1.2000e-002
-1.2000e-002 to -1.0000e-002
-1.0000e-002 to -8.0000e-003
-8.0000e-003 to -6.0000e-003
-6.0000e-003 to -4.0000e-003
-4.0000e-003 to -2.0000e-003
-2.0000e-003 to -1.0624e-003
Interval = 2.0e-003

cut (25)

Itasca Consulting Group, Inc.
Minneapolis, MN USA

AHFEkwEBWICEY @ 120 Hdv 4 & A& OLBae tOEAvz¢d(k 61 E
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Step 88165 Model Perspective
14:46:07 Sun Jun 28 2015

Center: Rotation:

X: 5.709e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500

Move: 1.209e+001
Rot.: 10.000

Contour of Z-Displacement

Magfac = 1.000e+000
-1.6517e-002 to -1.6000e-002
~1.6000e-002 to -1.4000e-002
-1.4000e-002 to -1.2000e-002
-1.2000e-002 to -1.0000&-002
-1.00008-002 to -8.00008-003
-8.00008-003 to -6.00008-003
-6.0000e-003 to -4.0000e-003
-4.0000e-003 to -2.0000e-003
-2.0000e-003 to -1.0978e-003
Interval = 2.0e-003

cut (30)

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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FrAC3D 3.00

Step 88165
09:35:10 Tue Aug 04 2015

History
Rev 1202 Z-Displacement Gp 95865
Linestyle

-1.695e-005 <-> 1.778e-002

Vs.

Step
6.800e+003 <-> 8.816e+004

Itasca Consulting Group, Inc. 20 4.0
Minneapolis, MN USA x10¢
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Step 11641 Model Perspective
12:45:17 Sun Jun 28 2015

Rotation:

X: 90.000
Y: 0.000
Z: 0.000
Mag.: 1
Ang.. 22.500

Center:
X: 6.918e+001
Y: 5.500e+001
Z: -8.100e+001
Dist: 3.039e+002
Increments:
Move: 1.209e+001
Rot.: 10.000

Contour of SMin

Magfac = 1.000e+000

Gradient Calculation
-4.9636e+006 to -4.5000e+006
-4.5000e+006 to -4.0000e+006
-4.0000e+006 to -3.5000e+006
-3.5000e+006 to -3.0000e+006
-3.0000e+006 to -2.5000e+006
-2.5000e+006 to -2.0000e+006
-2.0000e+006 to -1.5000e+006
-1.5000e+006 to -1.0030e+006
Interval = 5.0e+005

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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FT ACTFI» 3.00

Step 13059 Model Perspective
12:42:43 Sun Jun 28 2015

Increments:

Center: Rotation:
X:6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1

Ang.: 22.500

Move: 1.209e+001
Rot.: 10.000

Contour of SMin

Magfac = 1.000e+000

Gradient Calculation
-4.9727e+006 to -4.5000e+006
-4.5000e+006 to -4.0000e+006
-4.0000e+006 to -3.5000e+006
-3.5000e+006 to -3.0000e+006
-3.0000e+006 to -2.5000e+006
-2.5000e+006 to -2.0000e+006
-2.0000e+006 to -1.5000e+006
-1.5000e+006 to -1.0032e+006
Interval = 5.0e+005

cut (1)

Itasca Consulting Group, Inc.
Minneapolis, MN USA

a O+E k Wit w ICE %! 4 L@ HEWROYWENAZ YvbyE (/| 01 E
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nMpa) |, G3
42 1| a A

SF | P(Mpa)
.39 /3

S(Mpa)
&+ 4],

We(m)
S |

Cp(m) | A(M?) | H(m) | h(m)
13 -+0 , +4 -

T ACTFI> 3.00

Step 20876 Model Perspective
12:14:03 Sun Jun 28 2015

Center: Rotation:
X:6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001

Rot.: 10.000

Contour of SMin

Magfac = 1.000e+000

Gradient Calculation
-5.4158e+006 to -5.0000e+006
-5.0000e+006 to -4.5000e+006
-4.5000e+006 to -4.0000e+006
-4.0000e+006 to -3.5000e+006
-3.5000e+006 to -3.0000e+006
-3.0000e+006 to -2.5000e+006
-2.5000e+006 to -2.0000e+006
-2.0000e+006 to -1.5000e+006
-1.5000e+006 to -1.0040e+006
Interval = 5.0e+005

cut (5)

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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SF | P(Mpa) | S(Mpa) | We(m) | Cp(m) | A(m?) | H(m) | h(m) | s (Mpa) | O C3

84 O+ 1| 444 , 1| 13| -+0, +4 - 42 1| aAod

24 4| 444 , 1| 13| -+0, +4 - 42 1| bAO

B /44 40 %1 13| -+0, +4 - 42 1| cAod

200 08 .| 440 %1 13| -+0, +4 - 42 1| dA 0O

13 0f ,| 444, %1 13| -+0, +4 - 42 1| eAd
FI.AC3ID 3.00

Step 31524 Model Perspective
13:18:15 Sun Jun 28 2015

Center: Rotation:
X: 6.918e+001 X: 90.000

Y: 5.500e+001 Y: 0.000

Z: -8.100e+001 Z: 0.000 L f
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001 .
Rot.:  10.000 \ "
r r
Contour of SMin

Magfac = 1.000e+000
Gradient Calculation
-5.6388e+006 to -5.5000e+006

-5.5000e+006 to -5.0000e+006 I
-5.0000e+006 to -4.5000e+006
-4.5000e+006 to -4.0000e+006
-4.0000e+006 to -3.5000e+006

-3.5000e+006 to -3.0000e+006 >
-3.0000e+006 to -2.5000e+006 r —
-2.5000e+006 to -2.0000e+006
-2.0000e+006 to -1.5000e+006
-1.5000e+006 to -1.0052e+006
Interval = 5.0e+005 A

cut (10)
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Itasca Consulting Group, Inc.
Minneapolis, MN USA
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SF | P(Mpa) | S(Mpa) | We(m) | Cp(m) | A(m? | Hm) | h(m) | 2 (Mpa) | , +C3
/| 08 3 1 0| 281 3/ | ,14, +4 - 42 1| aAol|
1 0 3| 2 2| 42/ 21,30, +4 - 42 1| b Ao
K4 02| 22 42/ 21,30, +4 - 42 1| ¢ Ao
M| 002 44|, %1 13| -+0, +4 - 421 d Ad
1, o/ | 44|, %1 13 -+0, +4 - 21| e Ao
M ( 00-| 44|, %1 13| -+0, +4 - 21| f Ao
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Step 43031 Model Perspective
13:30:12 Sun Jun 28 2015

Center: Rotation:
X: 5.709e+001 X: 90.000
Y: 5.500e+001 Y: 0.000 c2 ¢c1 b2 bl a2 at
Z:-8.100e+001 Z: 0.000 f
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001
Rot.: 10.000 4 ¢ /
7 ] ] ] :
Contour of SMin ; ‘ " 4 ' .
Magfac = 1.000e+000 f h d
Gradient Calculation 4 b d j ) |

-6.2851e+006 to
-6.0000e+006 to
-5.5000e+006 to
-5.0000e+006 to
-4.5000e+006 to
-4.0000e+006 to
-3.5000e+006 to
-3.0000e+006 to
-2.5000e+006 to
-2.0000e+006 to
-1.5000e+006 to

-6.0000e+006
-5.5000e+006
-5.0000e+006
-4.5000e+006
-4.0000e+006
-3.5000e+006
-3.0000e+006
-2.5000e+006
-2.0000e+006
-1.5000e+006
-1.0066e+006

.

F r
L h ] v

Interval = 5.0e+005

cut (15)

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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a°E
SF | P(Mpa) | S(Mpa) | We(m) | Cp(m) | A(m2) | Hm) | h(m) | » (Mpa) | , 0 C3
- 021 04+ 20+ [/ +| 20|, +1 - 42 1| a1Ad
1 1 -| 04+ 20+ /[ +| 20|, +4 - 42 1| a2 A(
4/ 1= 0| 04 +| 20+| / +| 20|, +4 - 42 1| b1 Ad
4/ 1= 3| 04 +| 20+| / +| 20|, +4 - 42 1 | b2 Ad
41 1* 0| 04 +| 20+| [/ +| 20|, +4{ - 42 1| c1 Ad
| 020 04+ 20+ / +| 20|, +1 - 42 1| c2 AQ
00 080 4+ 4|, %1 13| -+(, +1 - 42 1| d Ao
0 043 444, %1 13| -+(, +1 - 21| e Ao
00 083 4+ 4|, %1 13| -+(, +1 - 21| f Ao
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Step 56082 Model Perspective
11:33:23 Sun Jun 28 2015

-6.4989e+006 to
-6.0000e+006 to
-5.5000e+006 to
-5.0000e+006 to
-4.5000e+006 to
-4.0000e+006 to
-3.5000e+006 to
-3.0000e+006 to
-2.5000e+006 to
-2.0000e+006 to
-1.5000e+006 to

Magfac = 1.000e+000
Gradient Calculation

-6.0000e+006
-5.5000e+006
-5.0000e+006
-4.5000e+006
-4.0000e+006
-3.5000e+006
-3.0000e+006
-2.5000e+006
-2.0000e+006
-1.5000e+006
-1.0107e+006

Interval = 5.0e+005

cut (20)

Itasca Consulting Group, Inc.
Minneapolis, MN USA

Center: Rotation:

X: 5.709e+001 X: 90.000

Y: 5.500e+001 Y: 0.000

Z:-8.100e+001  Z: 0.000 €2, ¢l b2 b1 az at
Dist: 3.039e+002 Mag.: 1

Increments: Ang.: 22.500

Move: 1.209e+001

Rot.: 10.000 4 4 4 4
Contour of SMin

M L

,‘ ' ,' -
h g

[} 4 L3

ac+HFE kwitwiCEY% 8 %@ HENSOYWANYZ YEvpyE 2/ 61 E

ACHEkwEtWCEY 6 1@ E° G Db &4 A §E pit GRW ey ° «

SF | P(Mpa) | S(Mpa) | We(m) | Cp(m) | A(m2) | H(m) | h(m) | » (Mpa) | - +C 3
4 083 04+ 20+ / +| 20| , +4 - 42 1 | a1Ad
4| 1 0| 04+ 20+| / +| 20| , +4 - 42 1| a2 Ad
4| 1Y 4| 04+ 20+ / +| 20|, +4 - 421 | b1 Ad
4 | 1 4] 04+ 20+ / +| 20|, +4 - 42 1| b2 A
4 1* - | 04+ 20+ / +| 20| , +4 - 42 1| c1 AQg
| 082 04+ 20+ / +| 20| , +4 - 42 1| c2 AQ
1 0 2 20 42/ 21| ,30, +4 - 21| d Ao
a1 | 220 42/ 21,30, +4 - 21| e Ao
4 1 - A+ 4, w1 13| -+0, +4 - 21| f Ao
04 02.| 44|, %1 13| -+0, +4 - 42 1| g Ao
01 08/ | 44|, %1 13| -+0, +4 - 42 1| h Ao
04 02, 44|, %1 13| -+0, +4 - 42 1| i Ao
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Step 71691 Model Perspective
14:05:25 Sun Jun 28 2015

Center: Rotation:
X: 5.709e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
" ¢2 c1 b2 b1 a2 a1

Z:-8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001

Rot.: 10.000

2\ fry e 1
Contour of SMin
Magfac = 1.000e+000
Gradient Calculation | i J
-6.8019e+006 to -6.5000e+006 ) ) ] r
|
h g

-6.5000e+006 to -6.0000e+006 "l [
- L 4 - r

-6.0000e+006 to -5.5000e+006
-5.5000e+006 to -5.0000e+006 .
-5.0000e+006 to -4.5000e+006 I
-4.5000e+006 to -4.0000e+006
-4.0000e+006 to -3.5000e+006
-3.5000e+006 to -3.0000e+006
-3.0000e+006 to -2.5000e+006
-2.5000e+006 to -2.0000e+006
-2.0000e+006 to -1.5000e+006
-1.5000e+006 to -1.0132e+006
Interval = 5.0e+005

cut (25)

Itasca Consulting Group, Inc.
Minneapolis, MN USA

acHFE kwiEtwCEY% G %@ HENSOYWANYZ YEvpyE §/ 61 E

A°HE Kk wiEgtwCEY% G 1@ &&° G vl D0p &4 A §E pvat UBWeay © «

SF | P(Mpa) | S(Mpa) | We(m) | Cp(m) | A(m? | H(m) | h(m) | 2 (Mpa) | - 0 C3
M1 11| 04+ 20+4| [/ +| 20|, +1 - 42 1| alAo
4 104 04+ 20+| / +| 20|, +1 - 42 1| a2 A
#33 .| 04+ 20+| /[ +| 20|, +41 - 42 1| o1 AQ
$32 12| 04+ 20+| [/ +| 20|, +4 - 42 1| b2 A
#34 11, | 04+ 20+| / +| 20|, +1 - 42 1| c1 A
w1 1% /| 04+ 20+| [/ +| 20|, +4 - 42 1| c2 A
w0 1 .| 04+ 20+| [/ +| 20|, +1 - 42 1| diAo
34 11/ | 04+ 20+| [/ +| 20|, +1 - 42 1| d2A0
4 18+ 15 0| 281 | 3/ , 10, +4 - 42 1| eAod|
#4 . .| 10| 281| 3/ , 10, +4 - 42 1| fAO [
4 1+ 444, %1 13| -+0, +1 - 42 1| gAof
2 13| 444, %1 13| -+0, +1 - 42 1| nAo |
O4 10| 4% 4|, %1 13| -+0, +1 - 421 | iAdf

34



FL AC3FD 3.00

Step 80261 Model Perspective
14:13:32 Sun Jun 28 2015

Center: Rotation:
X: 5.709e+001 X: 90.000 —
Y: 5.500e+001 Y: 0.000 c2 c1 b2 b1 a2

Z: -8.100e+001 Z: 0.000

Dist: 3.039e+002 Mag.: 1 a1

Increments: Ang.: 22.500 [

Move: 1.209e+001 '

Rot.: 10.000 d 4 4
f2 1 e2 e1 d2 d1

Contour of SMin

Magfac = 1.000e+000

Gradient Calculation
-6.9649e+006 to -6.5000e+006 |

-6.5000e+006 to -6.0000e+006 "1 1 [ | [ ‘
-6.0000e+006 to -5.5000e+006 .
-5.5000e+006 to -5.0000e+006 | g

i L4 - 1 [ L4

-5.0000e+006 to -4.5000e+006
-4.5000e+006 to -4.0000e+006
-4.0000e+006 to -3.5000e+006 v 1
-3.5000e+006 to -3.0000e+006 N
-3.0000e+006 to -2.5000e+006
-2.5000e+006 to -2.0000e+006
-2.0000e+006 to -1.5000e+006
-1.5000e+006 to -1.0143e+006
Interval = 5.0e+005

cut (28)

Itasca Consulting Group, Inc.
Minneapolis, MN USA

a°+HE kwigtwiCEY & 2@ dENWSOVWAIVZ YBVOYE 4/ 01 E

AHFEkwEtWCEY & 1@ &E° G wihD(p &4 A §E pit U@ Weay ° «

SF | P(Mpa)| S(Mpa) | We(m) | Cp(m) | A(m2) | H(m) | h(m) | 7 (Mpa) | - 3 C 3
20 10+ /80| I+ - D |, 44 - 42 1| a1lA 0
P37 14| 04+ | 20+ [/ +| 20|, +1 - 42 1| a2 A
+31 183| 04+ | 20+| /| +| 20|, +1 - 42 1 | b1Ad
#31 1M+ 04+ | 20+ / +| 20|, +1 - 42 1 | b2A 0
#33 12-| 04+ | 20+ /[ +| 20|, +4 - 421 | c1A 0
Q1 /| 04+ | 20+ [/ +| 20|, +4 - 421 | c2A0
4 1* 4| 04+ | 20+ [ +| 20|, +1 - 42 1 | d1A 0
¥32 124 04+ | 20+ [/ +| 20|, +1 - 42 1 | d2A 0
30 1M1 04+ | 20+ / +| 20|, +1 - 42 1 | e1A 0
+3q 1M1| 04+ | 20+ / +| 20|, +1 - 42 1 | e2A 0
#37 123 04+ | 20+ [/ +| 20|, +1 - 421 | nAO0|
w4/ 13| 04+ | 20+ [/ +| 20|, +1 - 421 | A0 |
A1 1~ -| 44|, %1 13| -+0, +1 - 42 1| gAoj
o 13| 444, %1 13| -+0, +1 - 42 1| hAO |
A1 1 | 444, %1 13| -+0, +1 - 421 | iAdp




I ACTI 3.00

Step 83758 Model Perspective
14:17:50 Sun Jun 28 2015

Center: Rotation:

X: 5.709e+001 X: 90.000

Y: 5.500e+001 Y: 0.000 c2.c1 b2 b1 ﬂZ

Z: -8.100e+001 Z: 0.000 I I ! -

Dist: 3.039e+002 Mag.: 1

Increments: Ang.: 22.500

Move: 1.209e+001 .J |

Rot.: 10.000 f2. f1.e2 e1.d2 di

[ [ ==y =T p

Contour of SMin '

Magfac = 1.000e+000

Gradient Calculation k‘ ' J Vo | |
=

-7.0474e+006 to -7.0000e+006

-6.0000e+006 to -5.0000e+006
-5.0000e+006 to -4.0000e+006
-4.0000e+006 to -3.0000e+006
-3.0000e+006 to -2.0000e+006 h b .

-2.0000e+006 to -1.0146e+006 — ] - ~ - -

-7.0000e+006 to -6.0000e+006 RIYEl &% /E &
i h g

Interval = 1.0e+006

cut (29)

Itasca Consulting Group, Inc.
Minneapolis, MN USA

a°+HE kwiEgtwiCEY 4 2@ dENSoyWAIVZ YevpYE +/ 01 E

aHE kwEtWCEY 4 1@ &&° G w0 &2 A §E e uy we o y © «

SF | P(Mpa) | S(Mpa) | We(m) | Cp(m) | A(m2) | H(m) | h(m) | » (Mpa) | - 4 C3
XO XO| XO| XP| XP| XP| XD XP| X | atA0d
#3(0 13| 04+ 20+| [/ +| 20|, +| - 42 1| a2 AQ
+$3( 1M 2| 04+ 20+| [/ +| 20|, +| - 42 1 | pb1Ao
+#3( 10| 04+ 20+| [/ +| 20|, +| - 42 1 | b2A0
+$327 120 04+ 20+ [/ +| 20|, +| - 42 1| c1Ad
P4/ 12 2| 04+ 20+| [/ + 20|, +| - 42 1| c2A 0
#34 1M, | 04+ 20+ [/ +| 20|, +| - 42 1| d1 Adg
+$3(Q 1% .| 04+ 20+| [/ +| 20|, +| - 42 1 | d2A 0
P3| 2%/ | 04 +| 20+| [/ +| 20|, +| - 42 1 | elA 0
Y3 2%, | 04 +| 20+| [/ +| 20|, +| - 42 1 | e2A 0
+$374 1-| 04+ 20+| [/ +| 20|, +| - 42 1| f1A0Q |
P4 1% | 04+ 20+ / +| 20|, +| - 42 1| A0 |
0 1% 3 444, %1 13| -+(Q, +| - 42 1| gAo|
o | a4, w1 13| -+(Q, +| - 42 1| nAo|
0 1% 1| 444, 1 13| -+(Q, +| - 42 1| iAop




FrAC3D 3.00

Step 88165 Model

Perspective

14:40:16 Sun Jun 28 2015

Center: Rotation:

X: 5.709e+001 X: 90.000

Y: 5.500e+001 Y: 0.000 1 2 1

Z: -8.100e+001 Z: 0.000 c ,C bW b pe

Dist: 3.039e+002 Mag.: 1 2

Increments: Ang.: 22.500 a

Move: 1.209e-+001 N | (]

Rot.: 10.000 et e SV W
1,7e2 el

Contour of SMin

Magfac = 1.000e+000
Gradient Calculation

-7.2519e+006 to
-7.0000e+006 to
-6.0000e+006 to
-5.0000e+006 to
-4.0000e+006 to
-3.0000e+006 to
-2.0000e+006 to

-7.0000e+006
-6.0000e+006
-5.0000e+006
-4.0000e+006
-3.0000e+006
-2.0000e+006
-1.0149e+006

Interval = 1.0e+006

cut (30) : .

Itasca Consulting Group, Inc.
Minneapolis, MN USA

a°+HFE kwitwiCEY% 8 %@ HENSOYWANYZ YEvpyE (/| 61 E

ac°+E k wgsEswiCEY 8 g dEe § w0 &4A §E Bt U Wl ° «
SF | P(Mpa) | S(Mpa) | We(m) | Cp(m) | A(m2) | Hm) | h(m) | » (Mpa) | . + C3
X XP| XP| XP| XP| XP| XD XP| Xo | atA0d
#1734 22 0| /80| 1+ -0 .® |, +1{ - 421 | a2 AQ
(0 2 /| 04+ 20+ [/ +| 20|, +1 - 42 1 | b1A o
#0212~ | 04+ 20+| /| + 20|, +1 - 42 1 | b2 Ad
#2742 3| 04+ 20+ [+ | 20|, +1{ - 42 1| c1A0d
23 2 +| 04 +| 20+| /| + 20|, +1 - 42 1 | c2A0
#33 14| 04+ 20+| [/ +| 20|, +1 - 421 | d1A o
#3 . 22| 04+ 20+| [/ +| 20|, +1 - 421 | d2A 0
#3 . 22 0| 04 +| 20+| [/ + 20|, +1 - 42 1 | elA0
3. 23| 04 +| 20+| /| + 20|, +1 - 42 1 | e2A0
#3171 183| 04+ 20+ [/ +| 20|, +1{ - 421 | A0 |
4 1% /| 04+ 20+ [+ | 20|, +1{ - 421 | 2A0|
ol 1| a4, w1 13 -+0, +1{ - 421 | gAof
o W ol 444, %1 13| -+0, +1 - 421 | hAo |
1+ 44, 1 13| -+0, +1 - 21| iAoQ
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FIT ACFID 3.00

Step 9445 Model Perspective
16:28:02 Mon Jan 04 2016

Center: Rotation:
X: 4.020e+001 X: 40.000
Y: 3.874e+001 Y: 0.000
Z: -9.952e+001 Z: 40.000
Dist: 3.039e+002 Mag.: 1.26
Increments: Ang.: 22.500
Move: 1.209e+001
Rot.: 10.000

Block State

None
shear-n shear-p
shear-n shear-p tension-p

shear-n tension-n shear-p tension-p
shear-p

shear-p tension-p

tension-n shear-p tension-p

Itasca Consulting Group, Inc.
Minneapolis, MN USA

a O+EE k wgE w TG i M2 § FOE{6 o @ AE®K« E(~ (/ 01 E
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FILAC3D 3.00

Step 20876 Model Perspective
12:12:26 Sun Jun 28 2015

Center: Rotation:
X: 6.918e+001 X: 90.000
¥: 5.500e+001 Y: 0.000
Z:-8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001
Rot.: 10.000

Block State
None
shear-n shear-p
shear-n shear-p tension-p
shear-n tension-n shear-p tension-p
shear-p
shear-p tension-p
tension-n shear-p tension-p

cut (5)

Itasca Consulting Group, Inc.
Minneapolis, MN_USA

FILAC3D 3.00

Step 31524 Model Perspective
13:26:23 Sun Jun 28 2015

Center: Rotation:
X: 6.918e+001 X: 90.000
Y: 5.500e+001 ¥Y: 0.000
Z:-8.100e+001 Z: 0.000
Dist: 3.03%e+002 Mag.. 1
Increments: Ang.: 22.500
Move: 1.209¢+001
Rot.: 10.000

Block State
None
shear-n shear-p
shear-n shear-p tension-p
shear-n tension-n shear-p tension-p
shear-p
shear-p tension-p
tension-n shear-p tension-p

cut (10)

Itasca Consulting Group, Inc.
Minneapolis, MN_USA

FILAC3D 3.00

Step 43031 Model Perspective
13:36:11 Sun Jun 28 2015

Center: Rotation:
X:6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000
Dist: 3.039¢+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001

Rot.: 10.000

Block State
None
shear-n shear-p
shear-n shear-p tension-p
shear-n tension-n shear-p tension-p
shear-p
tension-n shear-p tension-p

cut (15)

Itasca Consulting Group, Inc.
Minneapolis, MN USA

— |

FIAC3D 3.00

Slep 56082 Model Perspective
11:44:13 Sun Jun 28 2015

Center: Rotation:
X: 6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z:-8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001
Rot.: 10.000

Block State
None
shear-n shear-p
shear-n shear-p tensien-p
shear-n tension-n shear-p tension-p
shear-p
tension-n shear-p tension-p

cut (20)

Itasca Consulting Group, Inc.
Minneapolis, MN_USA

FILAC3D 3.00

Step 71691 Model Perspective
14:09:29 Sun Jun 28 2015

Center: Rotation:
X: 6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z:-8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209¢+001
Rot.: 10.000

Block State
None
shear-n shear-p
shear-n shear-p tension-p
shear-n tension-n shear-p tension-p
shear-p
tension-n shear-p tension-p

cut (25)

Itasca Consulting Group, Inc.
Minneapolis, MN_USA

(11T ]
(I ]

FrLAC3D 3.00

Step 80261 Model Perspective
14:11:58 Sun Jun 28 2015

Center: Rotation:
X: 6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000
Dist: 3.039¢+002 Mag 1
Increments: Ang.: 22.500
Move: 1.209e+001
Rot.: 10.000

Block State
None
shear-n shear-p
shear-n shear-p tension-p
shear-n tension-n shear-p tension-p
shear-p
shear-p tension-p
tension-n shear-p tension-p

cut (28)

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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FLAC3D 3.00 FILAC3D 3.00
Step 83758 Modal Perspective Step 88165 Model Perspective
14:21:50 Sun Jun 28 2015 14:24:35 Sun Jun 28 2015
Center: Rotation: Center. Rotation:
X:6.918e+001 X: 90.000 X: 6.918e+001 X: 90.000
¥: 5.500e+001 ¥: 0,000 ¥: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0,000 Z:-8.100e+001 Z: 0.000
Dist: 3.039¢+002 Mag.: 1 Dist: 3.039¢+002  Mag 1
Incremen ts: Ang.: 22500 Increments: Ang.: 22.500
Move: 1.209e+001 Move: 1.209e+001
Rot.: 10,000 Rot.: 10.000

Block State Block State

N on

shear-n shear-p she:

shear-n shear-p tension-p she:

shear-n tension-n shear-p lension-p she: on-p

shear-p shear-p

tension-n shear-p tension-p tension-n shear-p tension-p

cut (30)
cut (29)
Itasca Consulting Group, Inc. Itasca Consulting Group, Inc.
A Minneapolis, MN_USA
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FT AC3ID 3.00

Step 13567 Model Perspective
15:37:49 Sun Jun 28 2015

Center: Rotation:

X: 6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500

Move: 1.209e+001
Rot.: 10.000

Contour of Z-Displacement

Magfac = 1.000e+000
-5.2312e-003 to -5.0000e-003
-5.0000e-003 to -4.5000e-003
-4.5000e-003 to -4.0000e-003
-4.0000e-003 to -3.5000e-003
-3.5000e-003 to -3.0000e-003
-3.0000e-003 to -2.5000e-003
-2.5000e-003 to -2.0000e-003
-2.0000e-003 to -1.5000e-003
-1.5000e-003 to -1.0000e-003
-1.0000e-003 to -9.0939e-004
Interval = 5.0e-004

cut (1)

Itasca Consulting Group, Inc.
Minneapolis, MN USA

a WA C w%l a Yo U 4 € Al OLEWG CAwv¢wd 01 E

T ACFI» 3.00

Step 18107 Model Perspective
15:54:50 Sun Jun 28 2015

Center: Rotation:
X:6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z:-8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500

Move: 1.209e+001
Rot.: 10.000

Contour of Z-Displacement

Magfac = 1.000e+000
-7.8001e-003 to -7.0000e-003
-7.0000e-003 to -6.0000e-003
-6.0000e-003 to -5.0000e-003
-5.0000e-003 to -4.0000e-003
-4.0000e-003 to -3.0000e-003
-3.0000e-003 to -2.0000e-003
-2.0000e-003 to -1.0000e-003
-1.0000e-003 to -9.0449e-004
Interval = 1.0e-003

cut (3)

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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Step 23178 Model Perspective
16:11:50 Sun Jun 28 2015

Center: Rotation:
X:6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500

Move: 1.209e+001
Rot.: 10.000

Contour of Z-Displacement
Magfac = 1.000e+000

-1.0264e-002 to -1.0000e-002
-1.0000e-002 to -9.0000e-003
-9.0000e-003 to -8.0000e-003
-8.0000e-003 to -7.0000e-003
-7.0000e-003 to -6.0000e-003
-6.0000e-003 to -5.0000e-003
-5.0000e-003 to -4.0000e-003
-4.0000e-003 to -3.0000e-003
-3.0000e-003 to -2.0000e-003
-2.0000e-003 to -1.0000e-003
-1.0000e-003 to -8.9733e-004
Interval = 1.0e-003

cut (5)

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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Step 29064 Model Perspective
16:15:08 Sun Jun 28 2015

Center: Rotation:
X:6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000

Z: -8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500

Move: 1.209e+001
Rot.: 10.000

Contour of Z-Displacement

Magfac = 1.000e+000
-1.2512e-002 to -1.2000e-002
-1.2000e-002 to -1.0000e-002
-1.0000e-002 to -8.0000e-003
-8.0000e-003 to -6.0000e-003
-6.0000e-003 to -4.0000e-003
-4.0000e-003 to -2.0000e-003
-2.0000e-003 to -8.9611e-004
Interval = 2.0e-003

cut (7)

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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FIAC3FI 3.00

Step 35673 Model Perspective
16:28:04 Sun Jun 28 2015

Center: Rotation:

X: 6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001

Rot.: 10.000

Contour of Z-Displacement

Magfac = 1.000e+000
-1.4718e-002 to -1.4000e-002
-1.4000e-002 to -1.2000e-002
-1.2000e-002 to -1.0000e-002
-1.0000e-002 to -8.0000e-003
-8.0000e-003 to -6.0000e-003
-6.0000e-003 to -4.0000e-003
-4.0000e-003 to -2.0000e-003
-2.0000e-003 to -8.9795e-004
Interval = 2.0e-003

cut (9)

Itasca Consulting Group, Inc.
Minneapolis. MN USA
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Step 43320 Model Perspective
16:51:03 Sun Jun 28 2015

Center: Rotation:

X: 6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001

Rot.: 10.000

Contour of Z-Displacement
Magfac = 1.000e+000
-1.7330e-002 to -1.6000e-002
-1.6000e-002 to -1.4000e-002
-1.4000e-002 to -1.2000e-002
-1.2000e-002 to -1.0000e-002

-1.0000e-002 to
-8.0000e-003 to
-6.0000e-003 to
-4.0000e-003 to
-2.0000e-003 to

-8.0000e-003
-6.0000e-003
-4.0000e-003
-2.0000e-003
-8.9988e-004

Interval = 2.0e-003

cut (11)

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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Step 43320
09:58:03 Tue Aug 04 2015

History
Rev 1090 Z-Displacement Gp 95453
Linestyle
-4.137e-006 <-> 1.530e-002
Rev 1092 Z-Displacement Gp 95821
Linestyle
-1.748e-005 <-> 1.767e-002

Vs.
Step
6.800e+003 <-> 4.332e+004

Itasca Consulting Group, Inc. R -
Minneapolis, MN USA x1

a WEMA C w2 veABREEe & vERYE tO8Avzqweazey . A0 yo 1 E

Cpucv YAni wacwiapEe KApizac E
wBi EpE£ (ABCLERE! VCAYBMA cavwiFEanst C-@ABAAN 7/4A 7
C%z 0%% WBYME R b yanriasiohéoms #Hwaat %vy Ef
Copy v a'PbeRApowHz ADpve BPSNELEWZ
wz VvV A{Aw 0 %Uy 1 w%AU Ao PE AQpPAME U A
Az OAz %u Ot wWhku EQAERKEEDLGE®R® « ¢v al
Cpuév Y%Aoi wa( yw@a @GvE, PEWRION I¢Iuéiee u

XAv a°@ @ YayhwWUE 6y VvO « W1



I ACTFI» F.00

Step 13567 Model Perspective
15:39:32 Sun Jun 28 2015

Center: Rotation:

X: 6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500

Move: 1.209e+001
Rot.: 10.000

Contour of SMin

Magfac = 1.000e+000

Gradient Calculation
-4.9826e+006 to -4.5000e+006
-4.5000e+006 to -4.0000e+006
-4.0000e+006 to -3.5000e+006
-3.5000e+006 to -3.0000e+006
-3.0000e+006 to -2.5000e+006
-2.5000e+006 to -2.0000e+006
-2.0000e+006 to -1.5000e+006
-1.5000e+006 to -1.0034e+0086
Interval = 5.0e+005

cut (1)

Itasca Consulting Group, Inc.
Minneapolis, MN USA

a WIEBAK C VA 1 @ GENROVIVEN Yz VEVDYE @/ 0 1

a WEMAC Y8 %@ &Ea ° G v &2 A §E pVEC Uy Weé 6 Y © «

SF | P(Mpa) | S(Mpa) | We(m) | Cp(m) | A(m? | H(m) | h(m) | 7 (Mpa) | , C3
£ /81| ,®4 ,03 03| -, 4, +{ - 421 | a Aq
4+ /4 +|, %94 093 03] -, 4, +] - 421 | b Af
- /31|, ®”4 ,7%3 03| - +1 - 42 1| ¢c Ad

FT  ACFI» 3. 00

Step 18107 Model Perspective
15:58:15 Sun Jun 28 2015

Center: Rotation:

X: 6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500

Move: 1.209e+001
Rot.: 10.000

Contour of SMin

Magfac = 1.000e+000

Gradient Calculation
-5.0847e+006 to -5.0000e+006
-5.0000e+006 to -4.5000e+006
-4.5000e+006 to -4.0000e+006
-4.0000e+006 to -3.5000e+006
-3.5000e+006 to -3.0000e+006
-3.0000e+006 to -2.5000e+006
-2.5000e+006 to -2.0000e+006
-2.0000e+006 to -1.5000e+006
-1.5000e+006 to -1.0040e+006
Interval = 5.0e+005

cut (3)

Itasca Consulting Group, Inc.
Minneapolis, MN USA

a WA C «.va Y@ dENSOYWAINYZ YEVpYE U 01



a WEMAC «.va @ &Ea ° G v D0 &4 A §E pVEC 0y Weé 6 y © «

SF P(Mpa) | S(Mpa) | We(m) | Cp(m) | A(m?) | H(m) | h(m) | 7 (Mpa) (OF

4 3] 0% / 44 4| % 0/ L 34, +| - 42 1| a Aq

42 0+3 | 44|, * 0/ L3+, | - 42 1| b A

M3 040 | 444, * 0/ L3+, 4| - 42 1| ¢ Ad
FTI. ACFD 3.00

Step 23178 Model Perspective
16:08:36 Sun Jun 28 2015

Center: Rotation:
X:6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001
Rot.: 10.000
Contour of SMin

Magfac = 1.000e+000

Gradient Calculation
-5.4597e+006 to -5.0000e+006
-5.0000e+006 to -4.5000e+006
-4.5000e+006 to -4.0000e+006
-4.0000e+006 to -3.5000e+006
-3.5000e+006 to -3.0000e+006
-3.0000e+006 to -2.5000e+006
-2.5000e+006 to -2.0000e+006
-2.0000e+006 to -1.5000e+006
-1.5000e+006 to -1.0047e+006
Interval = 5.0e+005

cut (5)

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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T ACFIP F. 00

Step 29064 Model Perspective
16:17:45 Sun Jun 28 2015

Center: Rotation:

X: 6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500

Move: 1.209e+001
Rot.: 10.000

Contour of SMin

Magfac = 1.000e+000

Gradient Calculation
-5.8707e+006 to -5.5000e+006
-5.5000e+006 to -5.0000e+006
-5.0000e+006 to -4.5000e+006
-4.5000e+006 to -4.0000e+006
-4.0000e+006 to -3.5000e+006
-3.5000e+006 to -3.0000e+006
-3.0000e+006 to -2.5000e+006
-2.5000e+006 to -2.0000e+006
-2.0000e+006 to -1.5000e+006
-1.5000e+006 to -1.0058e+006
Interval = 5.0e+005

cut (7)

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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SF | P(Mpa) | S(Mpa) | We(m) | Cp(m) A(mz) H(m) | h(m) 1 (Mpa)

(4%
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| LY
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023 241|,% .| /1] ,-4,+1 - 42 1
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Step 35673 Model Perspective
16:26:13 Sun Jun 28 2015

Center: Rotation:
X:6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500

Move: 1.209e+001
Rot.: 10.000

Contour of SMin

Magfac = 1.000e+000

Gradient Calculation
-6.4131e+006 to -6.0000e+006
-6.0000e+006 to -5.5000e+006
-5.5000e+006 to -5.0000e+006
-5.0000e+006 to -4.5000e+006
-4.5000e+006 to -4.0000e+006

-4.0000e+006 to -3.5000e+006 5 N ~ -
-3.5000e+006 to -3.0000e+006 - — o —
-3.0000e+006 to -2.5000e+006

-2.5000e+006 to -2.0000e+006

-2.0000e+006 to -1.5000e+006

-1.5000e+006 to -1.0072e+006 L J

Interval = 5.0e+005 L y

cut (9)

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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SF | P(Mpa) | S(Mpa) | We(m) | Cp(m) | A(m?) | HmM) | h(m) | 7 (Mpa) | 4 C3

1 1+ 2| 1M 0| 302 / - 4+ |, + - 42 1| a A

1Y, M 0| 302 [/ - 4+ |, + - 42 1| b A

0 1 - Mol 302 [/ - 4 + |, + - 42 1| ¢ Ad
FIAC3I 3.00

Step 39185 Model Perspective
16:30:43 Sun Jun 28 2015

Center: Rotation:

X:6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000

Dist: 3.039e+002 Mag.: 1 c b a
Increments: Ang.: 22.500 . .
Move: 1.209e+001 I
Rot.: 10.000

Magfac = 1.000e+000

Gradient Calculation
-6.7922e+006 to -6.5000e+006
-6.5000e+006 to -6.0000e+006 [ - . - -
-6.0000e+006 to -5.5000e+006
-5.5000e+006 to -5.0000e+006
-5.0000e+006 to -4.5000e+006
-4.5000e+006 to -4.0000e+006
-4.0000e+006 to -3.5000e+006
-3.5000e+006 to -3.0000e+006
-3.0000e+006 to -2.5000e+006
-2.5000e+006 to -2.0000e+006
-2.0000e+006 to -1.5000e+006
-1.5000e+006 to -1.0079e+006
Interval = 5.0e+005

cut (10)

Contour of SMin ! '
d & A

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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Step 43320 Model Perspective
16:49:10 Sun Jun 28 2015

Center: Rotation:

X:6.918e+001 X: 90.000

Y: 5.500e+001 ¥: 0.000

Z: -8.100e+001 Z: 0.000

Dist: 3.039e+002 Mag.: 1

Increments: Ang.: 22.500 Cc b a

Move: 1.209e+001
Rot.: 10.000

Contour of SMin
Magfac = 1.000e+000
Gradient Calculation i J 3

-6.0511e+006 to -6.0000e+006
-6.0000e+006 to -5.5000e+006 I f f
-5.5000e+006 to -5.0000e+006 S | v
-5.0000e+006 to -4.5000e+006
-4.5000e+006 to -4.0000e+006
-4.0000e+006 to -3.5000e+006
-3.5000e+006 to -3.0000e+006
-3.0000e+006 to -2.5000e+006

-2.5000e+006 to -2.0000e+006
-2.0000e+006 to -1.5000e+006
-1.5000e+006 to -1.0088e+006
Interval = 5.0e+005

cut (11)

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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History
Rev 1151 SZ7 Stress Zone 236061
Linestyle
3.493e+006 <-> 6.913e+006

Linestyle
3.4946+006 <-> 6.9226+006

Vs.
Step
6.800e+003 <-> 4.332e+004

Itasca Consulting Group, Inc.
Minneapolis, MN USA

Rev 1164 SZZ Stress Zone 236082 8.0
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FI.AC3D 3.00

Step 13567 Model Perspective
15:50:46 Sun Jun 28 2015

Center. Rotation:

X: 6.918e+001 X: 90.000
¥: 5.5008+001 ¥: 0.000
Z:-8.100e+001 Z: 0.000

Dist: 3.039%e+002 Mag.: 1
ts: Ang.: 22.500
Move: 1.209e+001
Rot: 10.000
Block State
None

shear-n shear-p

shear-n shear-p tension-p

shear-n tension-n shear-p tension-p
shear-p

tension-n shear-p tension-p

cut (1)

Itasca Consulting Group, Inc.

FILAC3D 3.00

Step 18107 Model Perspective
16:03:55 Sun Jun 28 2015

Center: Rotation:
X: 6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z:-8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001
Rot.: 10.000

Minneapolis, MN USA

Block State
None
shear-n shear-p
shear-n shear-p tensicn-p
shear-n tension-n shear-p tension-p
shear-p
tension-n shear-p tension-p

cut (3)

Itasca Consulting Group, Inc.
Minneapolis, MN USA

FILAC3D 3.00

Step 23178 Model Perspective
16:06:57 Sun Jun 28 2015

Center: Rotation:
X: 6.918e+001 X 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001
Rot.: 10.000

Block State
None
shear-n shear-p
shear-n shear-p tension-p
shear-n tension-n shear-p tension-p
shear-p
shear-p tension-p
tension-n shear-p tension-p

cut (5)

Itasca Consulting Group. Inc.

Minneapolis, MN_USA

FILAC3D 3.00

Step 29064 Model Perspective
16:20:52 Sun Jun 28 2015

Center. Rotation:
X:6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z. 0.000
Dist: 3.039e+002 Mag.. 1
Increments: Ang.: 22.500
Move: 1.209e+001

Rot.: 10.000

Block State
None
shear-n shear-p
shear-n shear-p tension-p
shear-n tension-n shear-p tension-p
shear-p
tension-n shear-p tension-p

cut (7)

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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FIL.AC3D 3.00 FILAC3D 3.00
Step 35673 Model Perspective Step 43320 Model Perspective
16:24:38 Sun Jun 28 2015 16:47:31 Sun Jun 28 2015
Center. Rotation: Center: Rotation:
X: 6.918e+001 X: 90.000 X: 6.918e+001 X: 90.000
Y:5500e+001  Y: 0.000 Y:5.5006<001  Y: 0.000
7:-8.100e+001  Z: 0.000 Z:-6.100e*001  Z: 0.000
Dist: 3.039e+002 Mag.: 1 Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500 Increments: Ang.: 22.500
Move: 1.209¢+001 Move: 1.209e+001
Rot: 10.000 Rot: 10.000
Block State Block State
None
shear-n shear-p
shear-n shear-p tension-p
n-p shear-n tension-n shear-p tension-p
shear-p
tension-n shear-p tension-p
cut (11)
cut (9)
Itasca Consulting Group, Inc. Itasca Consulting Group, Inc.
Minneapolis, MN USA Minneapolis, MN USA
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Step 60268
10:12:54 Tue Aug 04 2015

History
Rev 787 Z-Displacement Gp 93651
Linestle — M
3.343e-005 <-> 9.101e-002
Rev 775 Z-Displacement Gp 91995
Linestle ————————
-6.185e-006 <-> 9.224e-002

Vs.

Step
6.800e+003 <-> 5.135e+004

Itasca Consulting Group, Inc.
Minneapolis, MN_USA
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FrLAC3D 3.00

Step 48979 Model Perspective
11:39:44 Mon Jun 29 2015

Center: Rotation:
X: 6.918e+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001
Rot.: 10.000

Contour of Z-Displacement

Magfac = 1.000e+000
-2.0895¢-002 to -2.0000e-002
-2.00002-002 to -1.8000e-002
-1.8000e-002 to -1.6000e-002
-1.6000e-002 to -1.4000e-002
-1.4000e-002 to -1.2000e-002
-1.2000e-002 to -1.0000e-002
-1.0000e-002 to -8.0000e-003
-8.0000e-003 to -6.0000e-003
-6.0000e-003 to -4.0000e-003
-4.0000e-003 to -2.0000e-003
-2.0000e-003 to -9.1979%-004
Interval = 2.0e-003

M

Itasca Consulting Group, Inc.

Minneapolis, MN_USA

FILAC3D 3.00

Step 51355 Model Perspective
11:49:15 Mon Jun 29 2015

Center: Rotation:
X:6.9182+001 X: 90.000
Y: 5.500e+001 Y: 0.000
Z: -8.100e+001 Z: 0.000
Dist: 3.039e+002 Mag. 1
Increments: Ang.: 22.500
Move: 1.209¢+001
Rot.: 10.000

Contour of Z-Displacement

Magfac = 1.000e+000
-4.8673€-002 to -4.5000e-002
-4.5000e-002 to -4.0000e-002
-4.0000e-002 to -3.5000e-002
-3.5000¢-002 to -3.0000e-002
-3.0000¢-002 to -2.5000e-002
-2.5000e-002 to -2.0000e-002
-2.0000e-002 to -1.5000e-002
-1.5000e-002 to -1.0000e-002
-1.0000e-002 to -5.0000e-003
-5.0000e-003 to -1.2643e-003
Interval = 5.0e-003

@2

Itasca Consulting Group, Inc.
Minneapolis, MN USA

FLAC3D 3.00

Slep 58058 Model Perspective
11:52:01 Mon Jun 29 2015

Rotation:
X: 90.000

Center:
X:6.918e+001
Y: 5.500e+001 0.000
Z: -8.101e+001 Z: 0.000
Dist: 3.03%e+002 Mag.: 1
Increments: Ang.: 22.500
Move: 1.209e+001
Rot.: 10.000

Contour of Z-Displacement
Magfac = 1.000e+000

-8.4780e-002 to -8.0000e-002
-8.0000e-002 to -7.0000e-002
-7.0000e-002 to -6.0000e-002
-6.0000e-002 to -5.0000e-002
-5.0000e-002 to -4.0000e-002
-4.0000e-002 to -3.0000e-002
-3.0000e-002 to -2.0000¢-002
-2.00002-002 to -1.0000¢-002
-1.0000e-002 to -3.0790e-003
Interval = 1.0e-002

()

Itasca Consulting Group, Inc.
Minneapolis, MN_USA

Ee [

FLAC3D 3.00

Step 60268
10:41:25 Mon Jun 29 2015

Center:
X: 4.500e+001
'Y: 5.500e+001 Y: 0.000
7:-8103e+001  Z: 0.000
Dist: 3.039e+002  Mag.: 1
Increments: Ang.: 22.500
Move: 1.209+001
Rot.: 10.000

Rotation:
X: 0.000

Contour of Z-Displacement

Magfac = 1.000e+000
-9.2500e-002 to -9.0000e-002
-9.0000e-002 to -8.0000e-002
-8.0000e-002 to -7.0000e-002
-7.0000e-002 to -6.0000e-002
-6.0000e-002 to -5.0000e-002
-5.0000e-002 to -4.0000e-002
-4.0000e-002 to -3.0000e-002
-3.0000e-002 to -2.0000e-002
-2.0000e-002 to -1.0000e-002
-1.0000e-002 to 0.0000e+000

0.0000e+000 to 1.0000e-002
1.0000e-002 to 1.4927e-002
Interval = 1.0e-002

4

Itasca Consulting Group, Inc.
Minneapolis, MN_USA
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FT ACFID 3.00

Step 60268
10:41:25 Mon Jun 29 2015

Center: Rotation:

X: 6.918e+001 X: 0.000
Y: 5.500e+001 Y: 0.000

Z: -8.103e+001 Z: 0.000
Dist: 3.039e+002 Mag.: 1
Increments: Ang.: 22.500

Move: 1.209e+001

Rot.: 10.000
Block State

None

shear-n shear-p
shear-n shear-p tension-p
shear-n tension-n shear-p tension-p

tension-n shear-p tension-p
tension-p

Itasca Consulting Group, Inc.
Minneapolis, MN USA
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Step 9445
12:50:00 Tue Aug 04 2015

History
Rev 1302 Z-Displacement Gp 22025
Linestyle —M—
4.411e-007 <> 3.831e-003
Rev 1303 Z-Displacement Gp 21479
Linestyle —M—

-5.201e-006 <-> 3.693e-003

Rev 1304 Z-Displacement Gp 21487
Linestyle —M—
4.499e-006 <-> 3.712e-003

6.475¢-008 <> 4.552¢-003

-5.137e-006 <-> 4.544e-003
Rev 1307 Z-Displacement Gp 21675
Linestyle —M— ———
-5.620e-007 <-> 3.575e-003
Rev 1308 Z-Displacement Gp 22043
Linestyle —M—————
3.280e-007 <-> 3.852e-003

Vs.

Step
5.880e+003 <-> 9.440e+003

Itasca Consulting Group, Inc. o 70 20
Minneapolis, MN_USA o
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Abstract

Mining method of room and pillar imainsupported mining method. In this method, in order

to provide roof support, a part of ore is left as pillar. In order to increase the efficiency of this
method, entire or a part of pillars can be recovered. Recovery methods are divided into three
groupsnamely, traditional, modern and compound. Among these methods, because of high
capability in mechanization and use the mobile roof support systems (MRS), modern
methods are more accepted. Nowadays, numerical methods are widely developed for
designing and wwdeling recovery processes according to the limitations of these methods.

This research aims at method selection for pillar recovery in room and gtitips of

Parvadeh coal mine of Tabas, regarding the mining sequence by numerical modeling using
the FLAC®. Among the existing methods, two met hc¢

AShortwall 6 were chosen Based on the result
AModi fied split and fendero and AShort wall @
with analysis and comparison of two methoilayas concluded th&tShor t wal | 0 me't

more suitable in this mine.

Keywords: room and pillay pillar recovery, coal mine, FLA®, modified split and fender,

shortwall
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