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CHOGHART Techtonic Block II CONTOUR PLOT

N SCHMIDT POLE

CONCENTRAT I ONS

7% of _total per
1.0 4 area

AA A A A A A

o “
1 “
3 “
4.5 7z
6 “
7 “
9 “

“Z

< 10.5
EQUAL AREA

LWR. HEMISPHERE

201 POLES
201 ENTRIES

NO BIAS
CORRECT ION

Choghart Techtonic Block II MAJOR PLANES

N ORIENTATIONS
# DIP/DIR.
1 80,242
2 56/176
3 85,277

772/335
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LWR . HEMI SPHERE
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(m1 (p1} p1) (m2)
frmd v2) (P2 hflima)
m3%(p3) 3 /Lma
{m8) p4) (MLm?}
(B) (@)
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dip= 57 82 above
dd = 22617
center 1.714E+02
1.485E+02
1.000E+02
cut-pl. 0. ODDE+00
mag = 200
cycle 2000
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3DEC (Version 4.00)

15-Jan-08 20:52

dip=  70.00 above
dd = 210.00
center 4.844E+401
3.844E+D1
4.800E+01
out-pl. 0.000E+00
mag= 3200
cycle 520000

Itasca Consulting Group, Inc

3y SLS ol 3l gur duw (1led ()

3DEC (Version 4.00)
Cross section plot:
5-Mar08 5:51

geometric scale

0 SE+01

1 |
0 SE+01

dip= 90.00 above

dd= 000

center 6.739E+01

cut-pl. 0.000E+00
mag= 3980
cycle 520000

Color by Disp mag.
interval = 2.000E+00

min  max
1.000E+01 1.200E+01
B8.000E+00 1.000E+01
6.000E+00 8.000E+00
4 0D0E+00 6 00DE+00
2 0DOE+00 4 00DE+00
= 0.000E+00 2 00DE+00
Max disp in plane =

1.196E+01
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3DEC (Version 4.00)

18-Jan-00 12:14

dip=  B80.15 above
dd = 100.83
center 3.770E+01
4 230E+01
3 300E+01
cut-pl. 0.000E+00
= 20

cycle 90000

Itasca Consulting Group, Inc.

3y LSl 5l gom aw (ol ()

3DEC (Version 4.00)
Cross section piot:
5-Mar-05 15:20
geometric scale

S S
a SE+01

vector scale

a 1E+H

dip= 50.00 above
dd= 000
center B.303E+01
4411E+01
2 D00E+01
cut-pl. 0. 000E+00

mag= 247
cycle 90000

Color by Disp mag.
interval = 7.500E-01

min max
= 3.750E+00 4.500E+00
= 3.DI0E+00 3 TS0E+00
= 2.250E+00 3.000E=+00
—  1.500E+00 2.250E+00
= 7.500E-01 1.500E+00
= 0.D00E+00 7 SO0E-01
Max disp in plane =

3 004E+00

Itasca Consulting Group, Inc
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3DEC (Version 4.00)

Cross section plot:
S-Mar09 15:20

L 1 1 1 1 ]
a SE+01

a SE+01

dip= 90.00 above
dd= 0.00
center 6.453E+01
4.841E+01
7.000E+01
cut-pl. 0.000E+00

mag= 254
cycle 90000

g
25
g

Disp mag.

erval = 2.500E+00

min  max
1.250E+01 1.500E+1
1.000E+01 1.250E+01
7.500E+00 1.000E+
5.000E+00 7.500E+00
2.500E+00 5.000E+00
0.000E+00 2.500E+00

x disp in plane =

1211E+01
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Itasca Consulting Group, Inc

Jowo Cawly Coomw 041998 (ST 30 (guw 99 (xadle yo slmil> sbr,10 w (7)

3DEC buwgi pgd Jlw y0 ool ol ! Slso Jow gyluul Jodoxs 1(aolol) 14-8 JSC&

pow Jlio ~Y¥—F-0

el 00l Lo V-0 Jaaz 50 ol ools Las Vo0 IS j0 a8 oo 0 Sw

N/
N =

Mathematica oo j0 ool Sl S0 Jowo Vo0 S



pow JLo 50 (Sl Juo anpd gl o0 aiwd (Sl g (owiid Slasin Y-8 Jeus

>l e F=bb
xS yie Yoo X Yoo X Voo Joke ola
a0 Y. ot
a0 Y s g Jal 03,8 aws
2 70 & alols
a0 Y. o
=0 vy o > £99 05y dlwd
L fo &l alols
a0 Y. o
= v = P 03)0 dwd
= 0o & alols
a0 Y. s
kN N ol g polez 03y0 dkws
re 8 &l alols
az ¥ s
= b OV JORE P 03,0 &
7 A &l alols
MPa o lnojy ghaw Sz | s
4z ). o, Slasl sl
9 PIRT cpom 9
GPa/m Va4/ov 050 e Loy (g
GPa/m 0 050 b by o )
Kg/m’ YA > 09 S ooke

L ;0 3DKGM o, o1 olaol 15 00l agd (6 5 gumolS anli 5l oolaiwl b (o ol Judos =l

Sl 00l oaly lid YY-0 S o Mathematica



100

50 z
0
100
¥ ¥
0955 ¢x 3 5l S yeg o (@) Sl S ol S pog il wgs ()

Y
0 50 100

00 100 50 0

g Al GSgly acgomo S0 pog il wd () 09,5 (n i lwall g 5l bl S sb oleg 31w (7)

3DKGM buwgi poms Jlio 5 oud sl Sl oo g5l Judows Y9-8 S

IS 0 bbSoly plas ol slulis oo agy 4ol Jawgs (Jow 1o lubl Soby ans Jlie o] o

09,5 op5,lanbl lee an |, LacSal 51 529,85 anlip yudomen .l ool ool ylad AIHYY-0
A bl oS ol acgomme .l ool ools ylid 7 9 -V V-0 la IS jo a5 wiS o olwlis

D oo oddlive >-Y1-0 S0 jo Sileds job 45 09,5 (1 ,3,lauLL of e
sla,lo ol e 4y cailoals sl BDEC 1581 6 5 Jawgs a5 Jlaubl slacSols 51 goms aw oles
IS ol 0 a8 jehailes .l oas ools Lis YY-0 S j0 (Jow 5l (gam g0 shate o olxl>
YY-0 9 V10 JSi auslin L ol oo izl 3DEC Lawgs [lagbl 09,5 50 09 o0 odalive

9 ol=bl laSs b ads (sl m (5)lubl (08 &jgo ;0 aS Sed o0 azeis (LS 5,90 90 wiilen



51y s s 33 3DKGM g 3DEC I Jol> mlis BDKGM s, ;5 05,5 5155l

s o lid ¢ Jle ol o addllas 5540 b.?lgj.y:ls TSNS

3DEC (Version 4.00)

24-Jun-09 16:34

dip= T70.15 above
dd = 199.34
center 4.849E+01
4.682E+01
5.851E+01
cut-pl. 0.000E+00
mag=  4.00
cycle 100000

ltasca Consulting Group, Inc.

03y LSl 3l gax aw (o lei (W)

3DEC (Version 4.00)

Cross secfion plot
24-Jun-09 21:57

o SE+01

dip= 90.00 below
dd = 150.00
center 4.786E+01
4.786E=01
§.200E=01
cut-pl. 0.000E+00
mag= 400
cycle 100000

Color by Disp mag

interval = 4.000E+00

min max
2000E+01 2 400E+01
1.600E+01 2.000E+01

1.200E+01 1.600E+01
B3.000E+00 1 200E+01
4 000E+00 & DOOE+00
0.000E+00 4.000E+00
x disp n plane =
1.879E+01
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Itasca Consulting Group, Inc.

Joo Cowly Coomw 01330 (K903 )0 (gams 99 2kl yo (o lml slaylo ()

3DEC bussi paw Jlio o oo dloxyl SuilSo Jovo (6l Jubons (YY-8 JSCi



Wyl o Il (SHgSS Seby 5l Jolow —0-0
e I o )lats SisnS5 Soly e xdly 3,00 Sy (55 52 00 aLl e, S alesT jslate 4
s 3 48 sl ol o oo 31 oolizil by sl oo il Sl o450 (laie 45 &l

L5 el sl olsw| 3DEC 158l o 5 g Mathematica b ;o ol (SSlSe Jow codds ags

Gl Ss 15 e i 4 odd dngd SeilSe e g5, 5 3DEC 330 o 5 3DKGM s, (ol

el 00l ool QL...J YE-0 9 YY-0

LQ;T dwlxo (fi9) 9 (S0 Jowo jo T Soog55T Sols (gl o o0l colaw! sdadlgo :F-0 Jgu

Slade >l e by, o el
AT — S i (G Al RMR
RMR-10
V4/40 MPa E = 10( 40 ) JOL&A WY‘ Jem
V44.0Y | GPam™ JKn=10Es 05,0 g Jloj (S5
0 GPam’! 10JKs < JKn <100JKs 05,0 g (oBp (SiPe
YVOY Kg/m3 UM.sLo)] Sow oobe T )9
+IYAQ MPa w.n.\;l.: - LJ")L’ )L».’.A u..u:jl.o.n ua|5> L)’“‘"”’ Lﬁo)')é C.’a.w L;M
Ya.yy a0 wmb_ UJ)lJ )L:M é.‘cjui.o ua‘? Oyt Lm)’)o Sles! 4%31)'
Sl 590 g al by il oo bglas 35,05 g 03l coale Lo 4
. o Ly slo s
Sgl go a8 )5 Hlai o IS ape
S o5 Led 5 aglie claadlge LialS o O i woledbl s cle o )
, =i <!
Gl oaid a8 3 a5 o byl o
039 3 b sl (Judog (pl jo ead a8 Sl o gla i LS
éa.} sl s

Gl Ko sl




ol 3120 (@) Sy gl a0 ()

@iz IT S'oly (SoilSo Joo (5152 3IDKGM by, baawsi oo asisUuid 09,8 031 57 ,lslh G YF-0 JSo

3DEC (Version 4.00)

Cross secfion plot:
16-Jan-09 22:32

SR S A AR |
0 2E+02
0 2E-03

dip= 90.00 above
ad= 0.00
center 2.693E+02
8.975E+D1
5.000E+D1
cut-pl. 0.000E+00

mag= 3200
cycle 1500000

Color by Disp mag,
interval = 2 .DDDE-D4

mirn max
== 1.000E-03 1.200E-03
= £8.000E-04 1.000E-03
= G6.000E-04 8.000E-04
—  4.000E-04 6.000E-04
= 2.000E-04 4.000E-04
== 0.000E+00 2.000E-04
Max disp in plane =

1.127E-03

ltasca Consulting Group, Inc.
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Choghart Pit Modelling - BL2

3DEC (Version 2.00)

Cross section plot:

dip= 90.00 below
dd = 40.00
center 5.235E+03
8.909E+02
7.970E+03
cut-pl. 0.000E+00
mag = 6.64
oyele 1020000

Color bY Dlsg maE.
interval = .S00E-02
min max
1,250E-01 1.500E-01
1.000E-01 1.250E-01
7.500E-02 1.000E-01

0.000E+D0 2.500E-D2
Max disp in plane =
1.495E-01
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Abstract

The most well-known of these methods for purposes of stability analysis of fractured
rock masses is the key-block method (KBM). The KBM only considers key-blocks. If
no such blocks are unstable, the method then concludes that the entire rock mass is
stable. In reality however, groups of ‘stable’ blocks, when considered as a whole, may
in some instances prove unstable. The ‘key-group method (KGM)’ combines groups of
collapsible blocks into an iterative and progressive analysis of the stability of
discontinuous rock slopes.

This method is indeed a 2D limit equilibrium approach. Because the results of 2D
analysis are usually conservative, it makes 3D analysis be necessary in huge project.

In this project, in order to make a possibility of realest analysis of fractured rock
masses, the 2D key group method is developed into three dimensions. Then, using
Mathematica software, a computer program was prepared to implement the proposed
method on a real case.

For validation of proposed method, the implementation results on some assumed model
have been compared with outcomes of numerical analysis based on distinction elements
by 3DEC software which is used to modeling and analyzing of discontinues areas.

For evaluation of reliability of proposed 3D method, its implementation results on real
case have been compared with the implementation results of 2D key group method.
Tectonic block no.2 of the Choghart open pit mine was investigated as a case study and
its geometrical model was created, hence its stability analysis using proposed 3D key
group method has been done.

Key words:

Block theory, Key group method, Stability analysis, Choghart mine
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