"OeR0 (wlige” (B g R oole )yl
$4 6 41 4omao IYAT Jl ipgw 0slodh 293 0393 ol % >

Iranian Journal of Mining Engineering
Vol. 2, No. 3, 2007, pp. 41-49 (IRIME)

OPSgmw o (g0 soylgsd sl cud ol

Y L. . |
olgsls ) (mizmo ¢ (6 300 O grmo

E-mail: monjezi@modares.ac.ifw jus o5 olSiils -
Ol Sloems S ale jo 05,0 ¥

(1FAT (8310 Lppiks ¢ I1AO Cuigu sl FO cbb o)

oS

Do aid)S Sl 50 oF Woylgrd cund Azl bl oo 5Ly oolae (21rb o yolyly (0 et I (S Wolgrd ol (e
Jlesa! Sial381 9 (ool bl el s 5y (sWoojlgns Q! ;500 Bub 5l (o0 38l (g BB Hladie & (5,10 pallsly
G978 039S iy Sy B g (5)lopalbl LS 5l g pSele (slp date cud GBI il ply Ll wales (B3,
Jol by 4 plg (oo aoxr 51010 3929 jligy Olee Gbaoylgrd sl gyl Sl sl (Al slasg,y bl o0
N oaRigw o (omo 2 ld Loyl 5lly (w2 Sl G (] 500,56, Lol (goue sl g 5 (225 Glabg, 5o
oty & GlUisS 4 goges ghio B oyl gyl (i sl Cuwl ows S osliiwl FLAC 1581 o5 g (goue (b9
G0 Lulpd 53 398 ablin gly syluly Julood ol aid,S Ll )0 isS Sbml ume gecwwd als slp 1) (ol
2230 ol o b g s a9l o slakuly (5ol (Sahg s 3 oolisl b s 9 w055 plaxil ik Llg; (sl (oS Lins!
SNl (613 (Sl c(yimo 0 Sl (S (SilSogi Sluoguas 4 4z gi b G (pl 50 el Cawddy glade
S (zblio CuxBan cxid ) 55 )0 b g glaio yo (gl ol Cawddy gl olwly .o 438 )5 15,0 V/Y Joleo oo ,lgeo
ol 99 051320 o drgly Wl a5 (GlaigS A w00l el (Jlymm et i W1 0590 45 johiles (03¢ Do g Do
20423 YV oo (Bpd Jlod g Jlods (sl gidy 50 0,120 Il o a9l (raizmon 09 48,5 L) ax 50 Y (e gl
s b ,F L
yol)l 90 ol (6l Camwbue Judo iz gblio jo 310 SKlaol 4ygl) 9 (Sooms Coglio Ol pudi i (w2 St
Cooglilo Oyt @ 1) Sl (2,505 9 (0 ey i ' 40 (Db FAee 9 (258 FAee ghailo ol ol 2 28 pdy @90
SSaol 4335 ©lyeadd 41 1y ol (1 5505 5 (5t it ool 5 43 NE-SW g (5,5 FAee alale cyuicmod 10 (S ey
6yl Al

Gouls’ wlols’

FLAC (5959 yoroci 2y ¢5bgy ooleo 0,192 Hlal o syl Julos



R0 (wihigh (B9 — e

VWPA v 5l Hase BlaasT olles 04 co cdnline LuilS
Jog5 e Free g 4l VY Gl s (59356 5 00 g9,
RO PRVV-ESEN IO ALY

S 5l owlidpn sBs 5l axe oogae A5 jsbay
O by Sigiige 0095 (@Y Al ST Slu S
Ol el sas 5 LSy SlaassT slaosly 5 oSl
o by e 9 S )9 S pge 0095 ol
204wl S slaSal b ol e aS ol yone 0350 (Ko
095 Gl g (99w (Same 4l 5,0 5 Jled
Lo = o= 5 25— 50 (b jlg ead o 5
S5y dg-s s o=y P ylsS eIy s slapliass]
u..su (o 00gde 4O ‘5'1.1)5.10 9 ‘5....‘5).'9.0 ddxio 6&&4‘&
Ivleels salys sogs Sl o st

sle s Lol slopin s «SogSs Oldlas olul
— Flomd (B i g oy e dlaclel gl ddlais
ey Sl (058 o 0T (B0 Jled B0y 9
oloy Ju S A l_u.> Odre 0350 e, 45 Cewl SO
Shilacs S )18 bl 5 (SeisSigss sl gz 9590 5 00,5
0390 0 0db (5,9l g Sledbl ulwl ;1 Koo (g
Ir]ea 0030 5 S 1m0 S'ols £ a4 00900t ol ¢yde

SHwg] oyl )y -
ohlojl oy olasi 5l S0 S (5)L8d Cuagliin ni S
Srgme SIS Galesl (390 slass (paizmen 5 slabak L
S5l S sasal cwsan gulis duslie .ol suis oolazul
Ly 5 il (e o ST o, b Canglin o o
o)Ll as o b Hlen 0,0 s Comnd (g Sl S0
VS 50 g ond et Sl £ an aee o0guote
ools Liolos oads a8 )8 L5 o abolie g b Ssl ol CoaBge
V Jgoz 50 abg o (SlSegss Sledbl fyoran Ll ool

! 00 00)3]

FLAC aolip jo gilbdoo-¥
)bw..i} C?.E.MJ ‘5)1..\3.[9: J...l::u 6‘ﬁ (G0 L5Lh)|)’é|ra)3
Oy Jaw aoils Lg‘.ﬂ 31 gogaome dlaws ailoass &3l S
O3l T S b g cwolS— 20 Lo 3l colainl b w00y

sl e o

fY

olgloy (om0 {8 PR Sgrun

doddio —)
K asly lgy ool Lk )3 mee slayelil 5l (S

u.....u 6‘)4 G>Lo..\.£bo @‘Jb )Q ML!‘SA u..\.uo o)‘ﬁb u...w
al ol Jelse 51 (o olye @ angly (nl (pome (2l o>
ol Gl ead sl aygly A5 Jge j0 bl aie
S8 3 e (gl 0l sl 03900 Wils cawlie o4lg0
b g, Wlgi oo E9d90 (nl 45 09 walgS o595 S
0,10 s Ol (358 aiz s ogdle Lo I8 3L ce |
S O5gn S 3y Wlpee oladl 5 28 Ll
a5l s 0)lers ol asslisy 28 bl 5l all 138,50
Ll 5ls wboe Gl g)lubl Jleist sl 5ls 550
Camnd ol digy a5l 68 ol ol asilis> soladl
D g0 YU (6l palsl
@ Ay a2 €989 5l om0l slao)lns (6l Slalllae
@ ol o)lye (pl dhex 51285 )15z g 090 a5k
o)Ll Lo ,eu5 o Chugicamata,sss olgs (o5,
FY Ol asly 5 52 VAT (a5, gloj o ojlsns cnl lis )| o8
3=l gl o5, G,y ol shel cde sl 00g a0
[a]w‘ 0ddy 03l ua...?u.u o)’).] O

5hagy oobee slooless (gluly Julod g a0k
55 9,)S o390l [Flgoas iy 5 (Kb ildoe s,
adlie ol jo IV]ca) many Jlons 00 3g, 5 0> Jolss
099y 3 0889 (e 2l 05l5u0 (g lanly (s sl
adyle salize glgil goae gla g,y .ol ool ool goue
Jolds (g, 5 il s, wgaze elizl by Julds a5
3 i 5hogy el (goue Judow j0 .0l o . g Sgasee
Ol oo 1y U9y Ol 1) 09l g0 eoliinl sgame Jola5 s,
5o LY]ols 13 oolial 8 90 o, 05 CanSs (50,5 Jow sl
J_..liu 6|)_| S 095_7 6..03[41‘0 6L®,~o‘)b )| 9 \)HLSA
g oo oolazwl

oo (sogos Oledbl -Y
345 el 58S e Sy pBS 51 (S (9Kgm e
e 0 d el 0al /By 355 L el (5 eslS VY
ST aslen g 0lo 58 0k 5 s ol b 0gS G asals o

Ol 38 OiRg g Aaeiig 8 slayg) (s pdyem sla)lusls



R0 (guikigo (a9, ~

e

OgRgu e oo GBI Sl ud (150

2\

o4 SSis <k ;
N A |
A 4 g

=

oy

Wi

N
y
J

£ T o = i C3 o Co o b
E::I :::mw X _— memnn:l:‘.:u
Dn—m /\/m W'*’E OMFINAL PIT
=Ha o e
- NS Tontivei vl 06 6 100 200 300 400 500 m Arerioven For Exctmon
[ rume *a"  Drllbois Eagiee= gl sk
/NS Sectionline LT oo
[F] ablio conxd g0 9 (yize SloT3ly (lod ) S
[Floyane Lo gl (SilSogis sla yiolyly 1) Jgur
S Kol a4 Ceoglio 0095 Kb Jooo | oS Coglio Golid Cooglio o ylo
(4> 9) A3l | (KPA) Swoomz | (MPa)Kww | (MPa)Sowws 00y | (MPa) Souwos gy O el Sols
S
Yo-vy YYoYe0 \ASY NN ISZ ey \
(2592 O59)
RN
YV-Yo VEO Y- Vod- % VY ey Y
(2592 O959)
RN
YY-Y) VVeo)es V. oY \BOA Ty Y
(2592 O959)
RN
YE-vY Y1140 VAF) Joy- YIAY Ty f
(S x2592 O959)
CTR
Yo-rv YE.YY. \SAY Joey VA A 5
SR
YY-T) 1-0-90 a5s B -IVAY sl 5

fr




R0 (wihigh (B9 — e

0908 Sl oo gl (i -0
6‘)_> ‘)55..\.45 c.’olﬁ.o )\) o)lﬁé )L\JL: 4\.53‘) 00)3] Cowd 6‘,»
FLAC jl38le 5 j0 calies ol sblg; b olaJow alatie yo
=2l 555l g 0)lens ol aygly bLI | (oS iuled sl
ol ccwlonno S sl Lol aal) S cadado o 4o
= T do dilie @blie sl Lo dos 5l ool cawo
W
£ 25y ool — FAer o
o2l S o abaly g 4z 0 YV plyy alade (pl laul asl;
Wbse g Oyge 4 () Sl cud agly 9 6

y =-20.083x + 62.654
T8 S et B S £ 55 e bokas ¥ S
VS 5o eizme 0 e i adade ol o 1) as o
ahbe ml jo el HeSLE g ol ol ayly e aldal,

sl 00 00l w)Lo..b

JOB TITLE (102)
L sso

FLAC (Version 5.00)

LEGEND

13-Apr-05 11:45
step 8508
4.828E+02 <x< B.013E+02
3,648E+02 <y< 6.833E+02

Factor of Safety 1.34
\ax. shear strain-rate

1 5
2.00E-05
3.00E-05
4.00E-05
5.00E-05

val= 1.00E-05
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step 12132

9.464E+02 <x< 1804E+03
5.550E+02 <y< 1413E+03

Factor of Safety 1.19
Max. shear strain-rate
0.00E+00
2.50E-06

1.00E-05
1.25E-05

tasca Consulting Group, Inc
Minneapols, Minnesota USA
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step 12354

8.418E+02 <x< 2.078E+03
4.063E+02 <y< 1643E+03

Factor of Safety 1.24

Max. shear strain-rate
0.00E+00
1.00E-05
2.00E-05
3.00E-05
4.00E-05
5.00E-05
6.00E-05
7.00E-05

Contour interval= 1.00E-05
Boundary plot

0 2E 2
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step 7209

9121402 <x< 2.286E+03
4.068E+02 <y< 1.7B1E+03

Factor of Safety 1.18

Max. shear strain-rate
0.00E+00
1.00E-05
2.00E-05
3.00E-05
4.00E-05
5.00E-05
6.00E-05
7.00E-05

Contour interval= 1.00E-05
Boundary plot
Lol
0 2 2
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step 10959

9.184E+02 <x< 1574E+03
8.274E+02 <y< 1.483E+03

FactorofSafety 121

\ax. shear strain-rate
0.00E+00
2.50E-06
5.00E-06
7.50E-06
1.00E-05
1.25E-05
150E-05
175E-05
2.00E-05

Contour interval= 2.50E-06
Boundary plot
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step 8790

9.731E+02 <x< 1806E+03
7.740E+02 <y< 1606E+03

Factor of Safety 1.25
Max. shear strain increment
0.00E+00
1.00E-02
2.00E-02
3.00E-02
4,00E-02
5.00E-02
6.00E-02

Contour interval= 1.00E-02
Boundary plot

Lo bl

0 %€ 2

tasca Constiting Group, Inc

Minneapolis, Mnnesota USA

1050 1150 1250 1450 1550 1650 1750

1350
(109

2956 5 orox oyt oS €50l o bl Gl A S
a3 VO S o gl NW-SE abaiio 53 oy

14
e

NW-SE alaa 55 siosl 55551 b s gl bl ) silos 4SS0

145

NE-SW adaiio
ol ;oS B  alal ) g ax 0 YO lp abade ol k4l
abbge p) g0 4 (Y) Hlul cud agly 5 (X)

y =-23.774x + 52.719

VO (S ety (S 8,5 25515 oo bl Ve IS
VY SCs jo aiored s o Lid ahate (pl jo 1) ax 0
ahbde 5o (el HeSLE g Sl ol aysl (e alal,

sl 0 oaly o led

NW-SE1 glado
495508 s adal) g a0 YV/E Ll ahio cpl ol a4l

b oo 5 D90 @ () Hlal el agly 9 (X) (s
y = -16.308x + 57.221



S0 (wigh (g — e

Hlas)be Gl ablis )0 beojlss jluly ol asl;
ao )3 TV 1 By o FA< <+ ol330 -
)3 TY s Cand FA- -

)3 YO AR+ olg0 -

a>,0 Y0 :NW-SEo lgs0 -

a>,0 YO :NE-SWo lgs0 -

a>,0 YV/& NW-SE1o,lg0 -
39— 45 jshailon () JS2) ablie Cosdge (28,5 Sl 0 b
o s a5 wes oo lis ol ey gl (s 30 U]

o)‘ﬁé -

A aes (Sl Candy )3 (e (28 8 5 O
Az )0 VO iz (nl 5o o)les ol aygly b oS (glasss
5% 05l50 ol Gl gl e 35 a8 S Lo
5 5 s TVALL ne B8 b 5 Jla oo i
45 05 oo paseioe ablie laj il JSCi 4 aazlye b
ASb oo BHB ablas den o jUaml 5,0 CuSS

o S |y Sl ol AR gale el G p2
ateies laie Ol yeii b aS e cpdy o)l ool Ol s
S8l e (ol )3 (el HeSLE )3 i (G yiion e
Ol 4 ol o 568 50 NW-SE1 ghais .ozl »
Sl e

LS (e (e )13 3529 ()8 S FAL e ghade o
DS 50 st (n iy oS haer (i jlade Ol s
B e FA-  alaio a5l o 3lisl adake cpl o iy
Syl 1y o Ol o 4 Sl o 3eS 0

dagly Ol d S (el o0 Conles (i
s Bl o ST 5,8 Caond ~FA- - sl o SISla]
oS b o S Moy e ke e |y o tna
NE-SW zlaio 098 o0 ol alaio pl jo eyl ;o516 j0
2,10 ) s Bl il 4 Sl (g eSS

o0 g Lo S 5515 (0 j9-tate 4 295 0 Sletinn
o, SeilSost; Sloogas 53,51 Cows 4 gl oloigles]
3 Lol b Gl g2 Sln rizen 298 ol
e 3 o b slatils ol 1 39,5 o gy
5 plowl i Saalizs 3T ooy] BlbI

9SO S0 1833 Sl b >4k

12 125 13 135 14 145 15 155 16 165 17
PP

a3 o) 393516 b cond gl B kel I U
NW -SE1

1S S 315 5 oSk ol 56T -5
e S Sy aiile Juale (B p B A aag b
sl Sl T Sow 0095 (Soglie sLa il
ey oo k4 a3y ol Al Sl 4yl 5 Saas
wz ahiie ;50 (Sotr Caglie Sl 5T
3o g 00wl alire S Cuoglie jlade b Jow
L s ol 0] e 4 o] g 55356 Ll el
=] 5SS o alaly odel s @ S b SO u5l
Cmol 56T (gl ol o] s 4y (St Cunglie 4
2l 0 ol IS e 55 L SIShao! a;

ol 006l VO g VF slo JSo 9 ¥ Jgaz 50 sdal Cowsas

Suol 439l 5 (Fhvmsy Ol pads il ( SoSar olod ¥ Jgu
ol ygSl y Sl

2958 o abal
agl3 9 (X) Suos
V) Gl SSlaol

3PS (o abaly
Ceoglio g (X) o
(V)5 Sy

xbio

y =35x-10

y = 519x - 369

5 A

y =26.8x - 4.3

y = 1094x - 939

s -FA

y=23.9x-2.4

y =904x - 724

A

y=22x-4.9

y = 971x - 888

NE-SW

y=29.07x-7.4

y =924x - 774

NW-SE

y=32.08x - 11.7

y = 774X - 699

NW-SE 1

Sl 9 S5 A -V
G398 alaia 0,0 Lo o 5l ool oy guls anslio b

=

WS ()lg8 o0



R0 (wihigh (B9 — e olgslo ) (o {6 PR SgRun

470 1
420
370

i — = NWSE1

5 - =NESW

W, 3201 8900

g ----- 4800gharbi

4 e 4800 sharghi
270 A
220
170 A
120 T T T T T T

0.9 1 1.1 1.2 1.3 1.4 1.5 1.6
sl ) gisé
RNV P SRIWE SRRV YL RO WE SO HIP 7Y LW PR | i COW)
470
420
370
" - = NWSE1

3. — —NESW

“ 320 8900

‘:? ----- 4800gharbi

& em— 4800 sharghi
270 | NWSE
220
170
120 T T T T T T

0.9 1 1.1 1.2 1.3 1.4 1.5 1.6
) Byt

Kpa (Sains p (ool 1951 ol 5IUT gl Gloles 10 JS

fA



S0 (wigh (g — e $g0gm (o Do (S0 (990 Hlub Cul ()b

[5] Giani, G. P., 1992, “Bck Sope Stability &le-A
analysis’, A. A. Balkema publisher
Netherlands. 5 el s Sl el (i ss e Sgas 1]
[6] Pande, G. N., Beer, G. & willians J. R., 1990, o= 0" b it oo (=Ll (VAT s opane
“Numerical methods in rock mechanics’ John S olRAS (pane (wiigen (il R3S el i
Wiley & sons publisher, New York. oy

. sl 5 Il Sl (sl yig) (OVYYA) gl s Saal [Y]
[7] Kennedy, B. A., Niermeyer, K. E. and Fahm, &7 ¢ =¥ VYA w055 w8

B. A., 1970, ‘A major Slope failure at the o S olRile )l (il el Ll D
Chuquicamata mine,  Chile’,  Mining s aSiiil
Engineering., 12(12). 9 bl slais, oy OYFR) ol s ol el [¥]
[8] Itasca Consulting Group, Inc, 2004&1“AC3D, el (i o> 0Bl (bS5 sl T e
Fast Lagrangian Analysis of Continua in 3 (S5l g (ydme cwdige 00N S

Dimensions’, Version 2.1, User's Manual.
Lo, lsso o, il ) LS o [T OYAY) oo Kool [¥]

el i ES 0 oV il g) (5K e (leo
Ol Kaels

fa



