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%This program used for determining optimum exteration method of Galeh zari
deposit

HEHBHH R R A R AR A R R B H R H R TR R R A R R H BB IR %
HiHH R R

% Weight of criterias

== %

(Y %thickness

thi=[1,1/9,1/6;

RPATS;

YN /Fe

%Ei1g Vector

e=[111;]

for k=0:150;
weigthi=((thi*k)*e")/(e*(thi*k)*e;("

end;

weigthi ;% Weight of Thickness

bbbb=thi*weigthi;

landathi=bbbb./weigthi;

landamaxthi=max(landathi;(
consistencyindexthi=(landamaxthi-3)/2;
Randomconsistencyindex=1.98*(3-2)/3;
consistencyratiothi=consistencyindexthi/Randomconsistencyindex;

%

(Y %Dip

dip=[1,1,1;

AEARY

AN

%Eig Vector

e=[111;]

for k=0:150;
welgdip=((dip”k)*e")/(e*(dip”k)*e;("

end;

weigdip ;% Weight of Dip

bbbb=dip*weigdip;

landadip=bbbb./weigdip;

landamaxdip=max(landadip;(

consistencyindexdip=(landamaxdip-3)/2;

Randomconsistencyindex=1.98*(3-2)/3;

consistencyratiodip=consistencyindexdip/Randomconsistencyindex;

bl

%

(¥ %shape
shape=[1,1,1;
TS

[\th\

%Eig Vectore=
e=[111;]

)

Y4y



for k=0:150;

weigshape=((shape”k)*e")/(e*(shape™k)*e;(’
end;
weligshape ;% Weight of shape
bbbb=shape*weigshape;
landashape=bbbb./weigshape;
landamaxshape=max(landashape;(
consistencyindexshape=(landamaxshape-3)/2;
Randomconsistencyindex=1.98*(3-2)/3;
consistencyratioshape=consistencyindexshape/Randomconsistencyindex;

%

(¥ Y%strength of ore

so=[1,1,6;

N Ved

[7‘\/?n\/\

%Eig Vector

e=[111;]

for k=0:150;
weigso=((so"k)*e")/(e*(so"k)*e;(’

end;

weigso ;% Weight of ore Strength

bbbb=so*weigso;

landaso=bbbb./weigsp

landamaxso=max(landaso;(

consistencyindexso=(landamaxso-3)/2;

Randomconsistencyindex=1.98*(3-2)/3;

consistencyratioso=consistencyindexso/Randomconsistencyindex;

bl

%

(& %strength of hangwall

shw=[1,1/3,3;

ARSI

HECRAVARRVA

%Eig Vector

e=[111;]

for k=0:150;
weigshw=((shw”k)*e")/(e*(shw”"k)*e;("

end;

weigshw ;% Weight of hangwall sterngth

bbbb=shw*weigshw;

landashw=bbbb./weigshw;

landamaxshw=max(landashw;(

consistencyindexshw=(landamaxshw-3)/2;

Randomconsistencyindex=1.98*(3-2)/3;

consistencyratioshw=consistencyindexshw/Randomconsistencyindex;

%

(7 %strength of footwall
sfw=[1,1,6;

14Y
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%Eig Vector
e=[111;]
for k=0:150;

weigsfw=((sfw"k)*e")/(e* (stw"k)*e;(’
end;
welgsfw ;% Weight of footwall strength
bbbb=sfw*weigsfw;
landasfw=Dbbbb./weigsfw;
landamaxsfw=max(landasfw;(
consistencyindexsfw=(landamaxsfw-3)/2;
Randomconsistencyindex=1.98*(3-2)/3;
consistencyratiosfw=consistencyindexsfw/Randomconsistencyindex;

%

(¥ %RMR for ore

rmro=(1,1,6;

ede?

;[?‘\/?c\/\

%Eig Vector

e=[111;]

for k=0:150;
welgrmro=((rmro”k)*e")/(e*(rmro”k)*e;(’

end;

weigrmro ;% Weight of ore RMR

bbbb=rmro*weigrmro;

landarmro=bbbb./weigrmro;

landamaxrmro=max(landarmro;(

consistencyindexrmro=(landamaxrmro-3)/2;

Randomconsistencyindex=1.98*(3-2)/3;

consistencyratiormro=consistencyindexrmro/Randomconsistencyindex;

%

(M YoRMR for hangwall

rmrhw=[1,1/3,3;

VeYe?

[?c\/Tg\/\

%Eig Vector

e=[111;]

for k=0:150;
welgrmrhw=((rmrhw”k)*e")/(e*(rmrhw”"k)*e;("

end;

weigrmrhw ;% Weight of Hangwall RMR

bbbb=rmrhw*weigrmrhw

landarmrhw=bbbb./weigrmrhw;

landamaxrmrhw=max(landarmrhw;(

consistencyindexrmrhw=(landamaxrmrhw-3)/2;

Randomconsistencyindex=1.98*(3-2)/3;

consistencyratiormrhw=consistencyindexrmrhw/Randomconsistencyindex;
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%

(1 %RMR for footwall
rmrfw=[1,1,3;
el
;[V‘\/T‘\/\
%Eig Vector
e=[111;]
for k=0:150;

weigrmrfw=((rmrfw”k)*e")/(e* (rmrfw"k)*e;('
end;
weigrmrfw ;% Weight of Footwall RMR
bbbb=rmrfw*weigrmrfw;
landarmrfw=bbbb./weigrmrfyw
landamaxrmrfiv=max(landarmrfiv;(
consistencyindexrmrfw=(landamaxrmrfw-3)/2;
Randomconsistencyindex=1.98*(3-2)/3;

consistencyratiormrfw=consistencyindexrmrfw/Randomconsistencyindex;

%

(Y+ %Depth
depth=[1,1,3
AR
ACAARAYA
%Eig Vector
e=[111;]
for k=0:150;
weigdepth=((depth”k)*e")/(e*(depth"k)*e;(’
end;
weigdepth ;% Weight of Depth
bbbb=depth*weigdepth;
landadepth=bbbb./weigdepth;
landamaxdepth=max(landadepth;(
consistencyindexdepth=(landamaxdepth-3)/2; ~
Randomconsistencyindex=1.98*(3-2)/3;
consistencyratiodepth=consistencyindexdepth/Randomconsistencyindex;

%

(MY %Grade distribution

gra=[1,2,1

/YN O/

[ Ye¥e

%Eig Vector

e=[111;]

for k=0:150;
weiggra=((gra“k)*e')/(e*(gra™k)*e;("

end;

weiggra ;% Weight of grade distribution

bbbb=gra*weiggra;

landagra=bbbb./weiggra;

2



landamaxgra=max(landagra;(
consistencyindexgra=(landamaxgra-3)/2;
Randomconsistencyindex=1.98*(3-2)/3;
consistencyratiogra=consistencyindexgra/Randomconsistencyindex;

%

(1Y %hemogenety

hemo=[1,1/3,1/6;

AUARSHL

;[?‘T‘\

%Eig Vector

e=[111;]

for k=0:150;
weighemo=((hemo”k)*e")/(e*(hemo”k)*e;('

end;

weighemo ;% Weight of hemogenety

bbbb=hemo*weighemo;

landahemo=bbbb./weighemo;

landamaxhemo=max(landahemo;(

consistencyindexhemo=(landamaxhemo-3)/2;

Randomconsistencyindex=1.98*(3-2)/3;

consistencyratiohemo=consistencyindexhemo/Randomconsistencyindex;

HHBHH IR IR IR R AR Yoresult for weight of criteria

resulteig=[weigthi,weigdip,weigshape,weigso,weigshw,weigsfw,weigrmro,weigrmrh
w,weigrmrfw,weigdepth, weiggra, weighemo;[
landamaxcriteria=[landamaxthi,landamaxdip,landamaxshape,landamaxso,landamaxsh
w,landamaxs fw,landamaxrmro,landamaxrmrhw,landamaxrmrfw,landamaxdepth,landa
maxgra,landamaxhemo;|
consistencyindex=[consistencyindexthi,consistencyindexdip,consistencyindexshape,c
onsistencyindexso,consistencyindexshw,consistencyindexsfw,consistencyindexrmro,c
onsistencyindexrmrhw,consistencyindexrmrfw,consistencyindexdepth,consistencyind
exgra,consistencyindexhemo;|

Randomconsistencyindexcriteria=[ Randomconsistencyindex,Randomconsistencyinde
x,Randomconsistencyindex,Randomconsistencyindex,Randomconsistencyindex,Rand
omconsistencyindex,Randomconsistencyindex,Randomconsistencyindex,Randomcon
sistencyindex,Randomconsistencyindex,Randomconsistencyindex,Randomconsistenc
yindex;[
consistencyratiocriteria=[consistencyratiothi,consistencyratiodip,consistencyratioshap
e,consistencyratioso,consistencyratioshw,consistencyratiosfw,consistencyratiormro,co
nsistencyratiormrhw,consistencyratiormrfw,consistencyratiodepth,consistencyratiogra
,consistencyratiohemo;[

HHHHBHBHHR R R BB H BT T R H B H R HBHH IR Y
HHBHHHHBHAH B

criteria=[1,1,1,1,2,4,1,2,4,4,1,2;
RN TARA RS FA SR A
AEARATATA R FATA NS S FATA
VAN R Y FFar Y
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;\‘c\/\‘da\‘ch\/\‘s\c\‘g\/\‘d/\‘s\/\“\/\

RV RV SRRV VAV VAV

;\4\4\“4*‘\"(,\476\909«\47

;T‘\/Y‘\‘TﬁT‘\/T‘\‘Ts\/Ts\/T‘\/Vﬁ\/\

RRAARRYVIAVI ARV AVIAVIAVI AV

ANV AVARFAVI AV AV AVAAVA

;\‘\‘\‘\s\‘ﬁ\("\s\“\a‘fﬁ\ﬁ‘

ARARAA A PAVAPARA PRVAPAVA PAVARRVA

%Eig Vector

e=[111111111111;[

for k=0:150
weigcriteria=((criteria”k)*e')/(e*(criteria”k)*e;(’

end;

weigcriteria ;% weight for criteria

bbbb=criteria*weigcriteria;

landagoal=bbbb./weigcriteria;

landamaxgoal=max(landagoal;(

consistencyindexgoal=(landamaxgoal-12)/11;

Randomconsistencyindexgoal=1.98*(12-2)/12;

consistencyratiogoal=consistencyindexgoal/Randomconsistencyindex;
*******************************************************************96

sk >k 3k ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

%Eig vector method
resulteig=[weigthi, weigdip,weigshape,weigso,weigshw,weigsfw,weigrmro, weigrmrh
w,weigrmrfw,weigdepth,weiggra,weighemo|
weigcriteria
weigfinal=resulteig*weigcriteria
consistencyindexave=1*consistencyindexgoaltconsistencyindex *weigcriteria;
Randomconsistencyindexave=1*Randomconsistencyindexgoal+Randomconsistencyi
ndexcriteria*weigcriteria;
consistencyratiototal=consistencyindexave/Randomconsistencyindexave;
HHHH IR R R R R R Y
HEHHHHH T S
HHH BB R R R R R R R R R H BT B BB Y
HHBHBHEH BB R R
Y%Fuzzy
HHHHR IR H R R AR R R R B R R H R H B R H R AR,
HHHHRHB HIHIHHH
resulteig; % 3*12
weigcriteria; %12*1
fff=weigcriteria;'
Jm,nj=size(resulteig(
for i=1:m
for j=1:n
wi(i,j)=resulteig(i,j) T 1,5;(
end
end
w
b=min(w('
a=max(b(

Y4Y



AHP = ==
resulteig =
thi dip shape  RSSo RSSHw  ESSEFW
0.0611 03333 0.3333 0.4615 0.2499 0.4615
0.6056 0.3333 03333 0.4615 0.6548 0.4615
0.3333 0.3333 0.3333 0.0769 0.0953 0.0769
landamax 3.0092  3.0000 3.0000 3.0000 3.0183 3.0000
onsistencyindex 0.0046 -0.0000 -0.0000 0.0000 0.0091 0.0000
Randomconsistency  0.6600 0.6600 0.6600  0.6600 0.6600 0.6600

indexcriteria =
resulteig =
RMRO
0.4615
0.4615
0.0769
landamax 3.0000

onsistencyindex 0.0000

Randomconsistency 0.6600
indexcriteria =

weigcriteria =

0.1212
0.1212
0.1212
0.1212
0.0606
0.0303
0.1212
0.0606
0.0303
0.0303
0.1212
0.0606

landamaxgoal = 12.0000
consistencyindexgoal = -3.229
Randomconsistencyindexgoal

RMRHW

0.2499
0.6548
0.0953
3.0183

0.0091

0.6600

7e-016
=1.6500

onsistencyindexave = 0.0022

RMRFW DEPTH GRADE HEMOG.

0.4286
0.4286
0.1429
3.0000

0

0.6600

YAA

0.4286
0.4286

0.1429
3.0000

0

0.6600

0.4000
0.2000
0.4000
3.0000

0.0000

0.6600

0.0953
0.2499
0.6548
3.0183

0.0091

0.6600



Randomconsistencyindexave =

consistencyratiototal = 9.6143e-004

2.3100

weigfinal =
0.3246
0.4248
0.2506

FUZZY

W:
0.7127 0.8753 0.8753 0.9105 0.9194 0.9768
0.9410 0.8753 0.8753 0.9105 0.9747 0.9768
0.8753 0.8753 0.8753 0.7328 0.8672 0.9252
0.9105 09194 0.9747 09747 0.8949 0.8672
0.9105 09747 09747 09747 0.8228 0.91%4
0.7328 0.8672 09427 0.9427 0.8949 0.9747

b= 0.7127 0.8228 0.7328

a= 0.8228

144
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Abstract

On of the most important and complicated decision making n mining
operation is to select appropriate extraction method. The old and previous
technique for selection of mining method was based on the experiences of
mining engineering and the characteristic of similar deposit. Nowadays, this is
achieved by the use of geological, geotechnical, geographical and economical
information and many algoritm such as Boshkov & Wright, Morison, Hartman,
Nicholas, UBC can be used to find out suitable mining method. In recent years,
the significant attempt have been made to use Fuzzy logic and AHP technique
for this purpose.

Ghale-Zari copper mine which is located in the south-west of Birjand is the
higgest underground copper mine in Iran. The preliminary design and also
selection of the mining method for this deposit has been done in 1349 by Lot
and Nitisto companies.

The purpose of this thesis was to find out the appropriate mining method and to
design stopes in Ghale-Zari with regard the new information obtained from the
latest exploration. To do this mine different methods including quantity, quality
and analitical technique has been used to determine suitable extraction method.

For this deposit the Shirinkage method is selected as the appropriate method
and the dimension of stope span is obtained 39-65 m and 42-70 m with the use
of planning span maximum method and equivalent dimension method

respectively.



