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Feasibility Study Of Underground Stone Mine

ERENE
TR E
el g gyl

IR Bhsa e il

11398 - 121398 sl
J=1 e
11399 - 121407 e g
J— 9 g

(LC) Rials

(LC}Rﬁals

afla s 5 J J=
;i g s sl 8
140,664,656,000.00 0.00 140,654 656,000.00
0.00 0.00 0.00

0.00 0.00 0.00 (oo J galls Jul s 31 o iz jlaa

0.00 0.00 0.00 LF

3,260,023,903 33 3,260,023,903 33 0.00 a2 F el 0 2058

143924 679,903.33

3,260,023,903.33

140,664 656,000.00

e
[ el T S 1

2R Ry % gl il b col (6l Ak p slaa e g Sley Sledol I glaods -V O-F S

e gl adyja g a0

g aa Jy J
1407 1401 1399
104,000,000,000.00 104,000,000,000.00 72,800,000,000.00 g
39,619,813,200.00 39,619,813,200.00 29,530,915,320.00 (ada B )uf sl e
0.00 0.00 0.00 g e gl sl e
39,619,813,200.00 39,619,813,200.00 29,530,915,320.00 e gl el
12,386,540 640.00 12,386,540 640.00 12,386,540 640.00 S
0.00 0.00 0.00 ol sl ot e
52,006,353,840.00 52,006,353,840.00 41,917 455 960.00 Ll gls 4l e S
0.00 0.00 0.00 eI B
52,006,353,840.00 52,006,353,840.00 41,917 455 960.00 Y pumad 515 Al £l
0.00 0.00 0.00 Jﬂ:'_d'jsi') [Ty
51,993,646,160.00 51,993,646,160.00 30,882 544 040.00 gles pallali g
0.00 0.00 0.00 ad i g8 p
0.00 0.00 0.00 af fla g g
0.00 0.00 0.00 S et
51,993,646,160.00 51,993,646,160.00 30,882 544,040.00 peellalin g
0.00 0.00 0.00 e e
51,993,646,160.00 51,993,646,160.00 30,882 544,040.00 Cils pate 25
12,998,411,540.00 12,998,411,540.00 7,720,636,010.00 [ p o) 2 g idla

38,995,234 620.00

38,995,234 620.00

23,161,908,030.00

salls g

i) Oy & gl b (Glles slaana 5 wels 17-F S

va




J T

91,281,972,691.84 %15.00 = gl JE dad 55 ) gl
%2960 (IRR) s adbe o Jalisajl 7 g
%2960 GAE e s et |RR
91,281,972,691.84 %15.00 - sl alin fa 8 LE 2 el
%2960 (IRRE) & 4 mlim G5 Jalieal #
%2960 adla s halia 3 e 28 a1 |RR

12/1388 Sl gt apdlag Jad 55 ) e

SRR 9y M Cl):'d...o‘ C)'I" QSILQ slcawi -V Y-F S

o € o (4] gald
(Rials)

3.500000e+011
3.000000e+011
2.500000e+011
2.000000+011
1.500000e+011

1.000000e+011

NPY
500000064010
0 + . ; . + . . + + !
5000000010 k
1.000000e+011
1. 500000e+011
0 10 0 0 @ 0 0 n £ %0 100
(B)ktzs
.,—‘-’Ju'aﬂ‘a
il el i35 55 o b Lals i)l M Slsgas VASF S
et s el %%15.00 2 91,281,972 691.84
Salarjl g 929,60
aLn _,__:_-ni '_L-'Li_' a3 gLy :J_' a9 60
X ENY PR TRYT %0.00 2 Jd 26 =1402
PRI PP ST %15.00 -5 64 = 1403
i ) pella i 0.64

S yxia g (gole wlo s S 3l 0,90 - VAT S




35000004011

3.000000e+011

2.500000e4011

2.000000e+011

1.500000+011

1.000000=+011

5.000000e+010

0

-5.000000e+010

-1000000e+011

-1.500000e+011

1388

i g 00 ] gl palld
(Rials)

1401 1402 1403 1404 1405 1406 1407 (=R

oole alo pw iS5l 0,90 logas -V -F S

10000004011

5.000000e+010

-5.000000e+010

-1.000000e+011

-1.500000e+011

[EYNITTRPNCR:§ FEVIRPFPOGINE I P EY
(Rials)

1404 1405 1408 1407 i)

S e Ayl pes S5 0,90 l0gas V- S

1.800000e+011

1.400000=+011

1.200000e+011

1.000000e+011

£.000000=+010

©.000000=+010

4.000000=+010

2.000000e+010

1398

ulh g € gl
(Rials)

1401 1402 1403 1404 1405 1408 1407

ol g3 ale s IS g ~YY-F S

AN




LTRSS

Travertine Rock
(Rials)
120000024011
1.000000e+011
8.0000002+010
6.0000002+010
400000024010
200000024010
0
1399 1400 1401 1402 1403 1404 1408 1408 1407
Bes O
J}M U,J,)s JS )‘094., —YY‘-’f Jg.w
O 5adh gl €
(Rials)
6.000000e+010
5.000000e+010
4.000000e+010
300000024010
2.000000e+010
10000000000
0
1399 1400 1401 1402 1403 1404 1408 1408 1407

B Ox Bz (=
| |

(it 5 ) Slbee sloan o S loges -YF-F S

AY




0325 09y 4 ]yl Zyb Jb sl aslis Juloxi $-Y-F

Sy o9y @ gl il ok (Jb sla a3 ls -YO-Y Jgax

e c s,
Ya/s- (02,3) (IRR) 7 ,b s J&Is 003l &5 \
VYAV AVY e e | (L) (NPV) aloys JS Jad el 55 Y
A7Avd (Jlo) ol aslo yus 5L 0,90 Y
OIFs (Jlo) S e dilo s S 5L 0,50 f

ol VO L35 7y Jlesl bl ools Las YO-F Jgaz j0 a5 aid §7 O )90 Olawlbw 3ub
283 o Hlis a5 Cal ol dwle b, DV YAVAYY oo Ly (NPV) aloy JS dad als
Ll pliazgi golaidl bl 5l 7 b ol >

b (IRR) alo s S5l cnSil 75 Lasls ST o)lal L8 sloisu ,0 a5 oboles
Gl e 53 9 Sl pdvaz g )b Bk (MARR) wil oS Gde £ 5 Sl gl b g 5555
b e IRR lais axmo o olis Slowle [¥F] cutls walyss solasdl g 7k w50
Sl (LND) oaisS a5 Plas 5l 535 50 oS Canl ao, 0 YAE e bl daw) ) Gg, 4 gl sl
ol pdydazrgs golaill Bl 5l )b a5 285 axs plgs o0 cnl b

il azye 008 Gt ol L,z B el LS a5 plale Slasd Sl aple s SiS5L 690
699,95 638 Ol bwgi (29> B Gl Oler SR Sepe Sbe Wil S5 e ls
o ¥ Lo, sole cdlo o alo o iS5l 0,90 45 was oo Las b ol Slasles [¥7] il

AY



ko 5o iS5l £ 5 o (NPV) b (leb alls ()] Jlae e ] g0 395 ol

b ulplo cwl dle B/F S i il juw iS5l 0,90 5 cuiS Ol 5 Blas 5l 55,5 (IRR)

b W 5009 18 55 5 (cmlio (golaiBl am g 5l JouS yome (sl (e ) s, 4 gl Pl

ol o A—F—F

sbedl 3 IRR L 1 esp sy & gl b Candy wanlis U1 Eone 4o

aelps b ool Lol gla,giSs 2als 5 il ol (ise cnl o el s oy 5SsS

P Comla oy 58 el 00l JILTIRR (59, p Slles slaaijo g ool slaal s ¢ 3g,8

055655 ol YO-F SE ;5 g aalys a3 IRR (e caily axdls Lials b iyl

Sl Sl 25 ol b 5 Sllee laanse 5 ool sla ol (hgyd delye [0 Sl

Sl o0 00ls Lid (IRR) aylo o

IRR Corslns
45.00
40.00
3500 ot —
Z 3000 S S
= 25.00 -
3" 2000 o =
2 1500
10.00
5.00
0.00
20 -16 12 8 -4 0 4
(a2 y0) Ol sy
= g asly T cul e @l 5o Gl

lles gla s in

AY



Sl ,0 aS 540 o cadlie (YO-F JS2) IRR (g5, 4 00 plonil ol Jdow jloges a0 a>g5 b
09958 ol 3 \-A-F-F

S5k g5 2 o B 5 Gt 5l el sl Sl 0SUsS slacdle YAF a5

Uog8 dely yo Olias 65LsS slacdl 0 IRR polie -Y#-F Jgas

(00 33) 9939 S0l 53 3O ol yund (a0,d) IRR
-y YAIAD
Rp YA/-4
Y YY/YA
-A YO/fY
-¥ YVYIOY

Ya/5-
¥ ARVids
A YY/rs
\Y Yoy
\¢ AN
Y- Y4/

lpls 0 aalys (IRR) alojw (Jols a8l ¢ 5 (aals cely (b8 5l Jol> aal o tals
285 jsbilen g aals IRR olie ;3 o1 136 5 (o9, aalys 2alS & bgse )b S
30,3 YAIAD plp IRR jlode oo Yo B 39,8 dulyo 2als b wgd o ovalice YE-F Jgux
3950 a5 Cowl cpl oaims lis g 009 yiion (£V0) sasS i 5 JBlas 5l lade cpl aS ol sales
oy waly> 518 og golatdl e sl b

AD



coli gla alyls Y-A—F—¥

Al e #5 ol b g ol sl sl)ls jo Slass (556eS slacdl YV-F Jgus o

ol sl gl o Sliess 55U slacdls 15 IRR jolia -YV-F Jsur

(dwoy0) el sl o lyls jo Wlpusi | (wo,0) IRR

Y. YVIY -
-\# Yo/t
-\Y YY/IAN
-A ARFAR
_f YAy
ya/g.

f YAYA
A YVYIYY
\Y YZINO
\¢ YONY
Y. Yy

s ol o (bl s (IRR) aleyw ol cid sl &5 il el cob sla ol rals

ol b g el sla alls Jaldl ay by e gyl Sy by 08 walss IRR zals cely cols

<ol sla olls (ol38l L ogd co samlice YV-F Jgux ;0 a5 jsbjlen .04 dales IRR 5w jo

anlgs 518 ogs golaidl § e 3l 7,k jeie a5 wl walgs a3 YENY Ll IRR jlade oo Yo U

AF

..)9.3



o bdos sbdvass 2 Y-A-F-¥

S S g5 o] b g Slkee slaanja Sl 055UsS slacdls YASF Jouz 5

Shbes gladie ;o Ol s 5565 slacdl> 10 IRR 0lie -YA-F Jour

(w0 y9) Sldos laas 3o 10 Olpuii | (woy9) IRR
Y. Yoy
-\# YYIVY
-\Y ARVAYS
-A ARVARA
-¥ ARFAR

ya/g.
f YAA-
A YA
\Y YvinAa
\# YZIYA
Y. YO/0F

Cel o Glles sloan s jiulidl g clls sales o o 1) IRR iolidl Slles sloas 30 rals

Crddzg 10 oo o5 Sllae glaan e olidl o ol (plpls ol sales IRR als
ol L gl ce camlin YA-Y Jouz 0 a5 shijlen o5 walys 7k s pdazg pas b
3 S T s a5 al waler w0 YO/OF Wl IRR jlade oo Ve U Slles slaas o

Dy e 51,8 ogs golaidl ;e

AY



Lol olul F-A-F-F

bee (ol gl el ws s Jg Gl el HeS Bl 5 GUT gy 5o baasly slal aldl L
FAF Jgaz o b salss (IRR) oy 50 08ib £y aalS el 2l aoys Lials

e 00 03,51 ome claarly slayl Ligl33l L IRR &l i

loasl olul Lol L IRR @l ks -YA-F o

Lal ol (wo9) IRR
YxYxY ya/#-
Voex)exY YAIQA

Y Vx ) V<Y YAIYY

ol 00,3 YAIPY 10 IRR lade AVXNYXY I boayly slel 2al538l L YA-F Jgom &y azg b
g 3l Sein) ovey 4 gl ik jeie g eog i (AV0) caiiS i 5 Blas 5l aS

Dy sl 51,8 e golaidl
D.C.F (Siga gt Jpazr 4-F-F

el o 08,91 e ey zleesl 7,b D.CF Jgax Y=Y Jsam o

AN



L | 0 et | 044740 | VATOL | 044744 | AVALO AYLAQ AVAAQ AYLAQ AVA\Q AVA\Q V4P Y -
b v Cere 044+ 4\ - - - - - - - - - -
Y e (oo - VADQL | 04444 | AVLLQ AYLAQ AVYLLQ AYLAQ AYLLQ AYLLQ AYLAQ 4YVbA
A aluley - VANA 440 | YW Yoo A\ A5V Ybb A\ ASSIN ASSN Ybb A\ -
M=
4 of o ook - AYY S| VAL | AW NN ALLAQ ISR NI NI ISR -
v e K - AYLAL | AYRVAL | AV AL AYA AN AV AL AYA AN AY A AL AY A AL AYA AN 4YVbA
3 e - APV | QARAL | s ASLA “ASbA “AbA “ASbA “ASLA AL “ASbA -
Zr Oﬂwo)s —_ ..<'V> ..%'<< ...'%./ ..Zuf.f ...'%.f ...'%.f ..Zuf.’ ..Zuf.’ .Zuf.’ —_
smﬂ
A o o 0 - 3 3 3 i\ i i i i i -
GG .
r Q{.\«Jqﬂ ..\,<f ..f\f\, ...m\f ...&\f ...m\, ...&\f ...&V ...&V ...&\r -
e
T
form 2 mMPeov’ | mEL | ML | mP b | 0 | m | ML e | e | L ey | 0 €

<o - A= R0 et o' a2 IR e 60 (KT (e e oSO )

A4



0323 9 3bg)y ) 5u%0 519y 90 dmlio O-F

N b (b slaasls ads (s 51 aeyps g ke, 6 0me )b 90 YV-F oo jo

Ll ods astuive 5y gl Sl gy 8590 50 50 9 anslie

JoeS Sleislo S ase )5 w2 9 5bs) 6,000 (g 90 dalan -YV-F Jouo

) Jlade )

F e Sue T SIT3)
rrs 0353 51173}

- ¥ A (L) 55 yoc \
@..uo)):) RS P SRR VEYFAY oo vioee (Jb))wbd)‘ﬁi}lﬂrﬂ@)ﬁ Y
it FOXFe e YYA-T | VF-ONAYVEA (L) 0,5 55 arle Y

eiys | VEYATESVAAY | 1SAAMENAYYEA | (L) mob apd clye oo azogs | ¥
ey | TASVAIMYT - | AAYTIYEL s (b)) Slhles cloasy 3o 5
eoips | TAQROITESY. | YO YYANY.D- (L) oals sge 5
S ale 5 Al o)
oy | AVTAVAYFe e [ YA AT - STl (8 A ) Y
(Jt,) (NPV)
(IRR) 4L SKRRA S PP
i Ya/s- \0/0 - e e A
(a2,2)
SRR ¥ 4 (JL) ole arle s iS5l 090 A
S22 N4 A4 (JLo) S i dslo pus S 3b 0,50 \e.

L2l lp (soei 2 6,500 (B9, 6 pdoanzgs FN-F Jooz j0 aid 5 alowl luslie 4 4> b

ool Sgpein MalS oS Sloidlo S (yome o




ol 9 (5 05 4zl



& 5 A V-0

Ooleo C‘;’SLL»‘ o g, 513.3| @ by e Ll alex 5l aghy ol jo 0ul &8l)) Cllae 4y axgi b

8 S Gl oo oS Sleitle Ko oo )0 (uej ) 9 5bey glSel (g, 008 sl p

Sl L I 098 g0 gmime (5545 y2 50 el o plie 5l (S Slesle Siw plie
Oy Ll o Gudizd (pl ;0 a5 0 5SS oo olail 4 b 7l ] e g,
Ll 00l dogi oo (pl Ho s ]l (b, 5l eslaiul (Bas w4

Tk ©lp i Al )l jlade (Baass ol o cald bl (golaidl Cluslie 4 ax g5 b
5 2o, VOO by (A1 005l 255 Jby YAOVAYRee e v 2l by, ) 0 gl 5]
Juy OVTAVAVY el (Jod alle (55 Jlade (gey ) Ghs,y 2 glinl 25k sl
ooy 4 gl #ib come | saias lid a5 conl ws s YA/ ISl ool #5 g
Lol adllac 5550 Hame )0 by, 4 ol S )

VXVXY pl aasly olal g yie YexVeoxV ol GU1olal o sy g, @ glewl b 0
] 00 Ao e

U loasl olul 3145 ols las ab g 361 oy, 4o basl slul lp Camlus Ldow yg05]
0% sbamdl ) pe 5l (G )G9y 4 gl ol g S oy (AIR1 e VYA T XY
RYTIRVAPESI I

Slkes sloasjo 5 ol laolls ¢ 52958 selyo sl dw (6l Sl Jodow (505
o8 dalyo 10 sao,0 b zalsl calllas 0,50 ydme 40 a5 Slo lis bl 5 0l pll 53

ooy gl 7ok sldas slaai e 5 (5 IA5 Al s slaan 3o 0 oo b 158l

ay

S



9 Ohgly Sh by aelyd j0 ey Yo el b Jy sl solasdl 4z b,
P9y @ gl b o Slles slaasze 5 o IS A ke p laanje o gy Ve Sl
g ls> pdyanrg (golamdl Ll jl aslllas )90 Gane )5 (o))

2 e B Slgie by, by, 4 Slitle slaSis gl 4 bgje Sllee
ol aS asl asls (S g alS ilg deagol l sel et ) el sla iy
sl (6 St BB (6, S50ma (yye slahg) 605,50 b e LT

DP9y & S (e il by s n oad Wl Gl 4 pands 4z SWlL
] D gpuiinn WalS” andllas Sy90 Owe o b, sl

a a5 ol (gl (gloidle Saw olrs ;o Jow) ) gll (g, sl eslaiwl b
2Ol g 48 pods g e L“Q] zlye] daorean § OMSUw g o), oL glas )| Lo
WARVA PP

S0 I8l el (Broe Glaslo S (olae ;5 (e El Al () 65255

Lolguiay Y-0

05 TPl Gy )0 Shs Syt o 45 35 g0 Sloidiey (ST sloiegly o @
B9l uy y (ims ySal Slalllas s T 56 g o0l (o8 el by e oS

D9d (g p Feiny GP9) @ gl b (e el Slalllae Lo 25 ;56 e

qy

5

-4



af



JomS siloss b Ko (yimo 4o SHLEST sbALS Sledbl - Jgus

(o) wlasiseo (yio) Gos
0 g’ 3330 Slgw aled | o,
z Y X G |

e 8 v# BTWS3
G Jlonns elyoslSsS | YO | Y | BTWS

YAy Yvfavo- \AATAR s (5 10 gl A Yo BTW3 \
apbe b eglSis 6. | fA | BTWS3
ke ov | o- | BTW3
MUY U ¢t 4 ¥4 BTW4

V4-¥ Yvfavyy fEyavy obe b1 gSS v Y4 BTW4 '
ke 00 | FY | BTW4
s s oy V0 BTWS5
s s |yogl S8 fY | Vo | BTWS
s | o g5 oV | fY | BTWS5

Vg YYFass) FEYEFA i Y
ile Sal OA oy BTWS5
sl $¥I6 | oV | BTWS
Ol Y- | #¥/0 | BTW5
oo oy YY BTW6
sl YrY | YY | BTWS
[ o glSS Y/ | YYIY | BTW6
0353 o, f¥ | FY/F | BTWG

VAAR YVEROFY FEYYAS |hoglSiS | 00,88 fs | fv | BTWS6 '
0358 Lyw, f4 | 5 | BTWG
oobe fa/60 | 4 | BTW6
0348 s, 6. | Y40 | BTWSE
|joslSis 6y | o- | BTWS

10




03 yi3 o, oY | o) | BTWSE
VAAA YYFAOFY | FFYYAS | joglSis oY | oy | BTWSE
ol g. | ov | BTWS
Al s ] t- BTW7
s |yl S5S fo | f- | BTWY
V9. YYFas.¥ | FOYOY- sl 6. | fO0 | BTWY
ol OY/d | o+ | BTWT
ok go | ovid | BTWT
s e o Y- BTWS
VAAY YYFara) FEYF.Y

abe b LeglSas Y- | Y- | BTWS
5 s oy o BTW9

VAQY YYFAFSY | FEYOV-
| joglSis Yo | o+ | BTWY
s s oy Y\ BTW14
sl | o555 Y | YV | BTWI14

190 YVEASVY [ FFYSIO
| oglS:S fa | fY | BTWI14
obe b LeglSas oY | f4 | BTWI14

15




&b

Ol 09,8l g ,mls s oKl ol laml ( slesle slaKiw (V¥AF) o slhe [V]

[2] Kortnik, J. (2009). Underground natural stone excavation technics in Slovenia. RMZ—
Materials and Geoenvironment, 56(2), (pp. 202-211).

[3] Cravero, M., & labichino, G. (1997). Geomechanical study for the exploitation of an
underground marble quarry. International Journal of Rock Mechanics and Mining
Science (pp. 3-4).

[4] Shinobe, A. (1997). Economics of underground conversion in an operating limestone

mine (Doctoral dissertation, McGill University Libraries).

[5] Benardos, A. G., Kaliampakos, D. C., Prousiotis, J. G., Mavrikos, A. A., &
Skoparantzos, K. A. (2001). Underground aggregate mining in Athens: a promising
investment plan. Tunnelling and underground space technology, 16(4), (pp. 323-
329).

[6] Fomaro, C. O., Oreste, P., & Valentino, D. (2001). Going Underground in Quarrying:
Technical Perspectives for Marble in Portugal. 17th International Mining Congress
and Exhibition of Turkey (pp. 19-22).

[7] Crassoulis, G., Kapenis, A., Thoraval, A., Ferrero, M., Germann, K., labichino, G.,
Gardenato, M. and Dell’ Antone, F. (2001). Development of an integrated computer-
aided design and planning methodology for underground marble quarries (pp. 99-
104).

[8] Silva, C.E., Matilde, M. and Falcao Neves, A.P. (2002). Management procedures for
an underground excavation of marble. In ISRM International Symposium-EUROCK.
International Society for Rock Mechanics and Rock Engineering.

[9] Kortnik, J. (2009). Underground natural stone excavation technics in Slovenia. RMZ—
Materials and Geoenvironment, 56(2), (pp. 202-211).

[10] Careddu, N., Siotto, G., & Tuveri, A. (2010). Evolution of a marble quarry: from
open cast to underground exploitation. In Proc. Global Stone Congress Of Italy (pp.
2-5).

ay



[11] Millar, D. L., Brown, T. J., Kruyswijk, J. B., Smith, N., Coggan, J. S., Foster, P. J.,
& Hewitt, J. (2012). Assessing the feasibility of underground mining of aggregates
in southern and eastern England. In Proceedings of the 16th Extractive Industry

Geology Conference (pp. 54-70).
[12] Godden, M. (2015). Portland's Quarries and its Stone. Search On Google.

[13] Kun, M., Tufan, B., & Kun, N. (2014). The Applicability of Underground Mining
Methods in Limestone Quarries of Western Taurus. Proceedings of the International

Conference on Mining, Material and Metallurgical Engineering Prague. (pp. 61-66).

[14] Mkpuma, R. O., Okeke, O. C., & Abraham, E. M. (2015). Environmental problems
of surface and underground mining: a review. Int J Eng Sci (IJES), 4(12) (pp. 12-
20).

[15] Arvantides, N.; Heldal, T.; Draft Report: State of The Art, Ornamental Stone
Quarrying in Europe. (pp. 45-48).

[16] Ben-Awuah, E., Richter, O., Elkington, T., & Pourrahimian, Y. (2016). Strategic
mining options optimization: Open pit mining, underground mining or both.

International Journal of Mining Science and Technology, 26(6), (pp. 1065-1071).

[17] Bahri, Maziyar & Ghasemi, Ebrahim. (2016). Applicability of underground mining
methods in natural stone mines. 2nd Iranian Mining Technologies Conference and
Exhibition (pp. 21-26).

Coio dawy Sy ¢ (S (Slslogl S cue)p) zlpel (\WWA0) ¢ (sl [\A
Y-YA P AR o)Lo...:B sQ-.\M ‘5.»..&.».@(6 ‘nUa.» Alm Q‘)"‘ B Socw
[19] Martins, R.; Lopes, L.; Branco, E. (2017). Underground Marble Exploitation - A

Portuguese Case Study and Technical Aspects. Proceedings of the IV International

Stone Congress, Izmir — Turkey (pp. 65-83)

[20] Chan, H.K.K., Millis, S.W., Wallace, M.l. and Hung, K.C. (2017). Hong Kong's
hidden aggregate resource: the potential for underground quarrying. In Proceedings
of the HKIE Geotechnical Division 37th Annual Seminar (pp. 34-44).

[21] Kortnik, j. (2017). Underground Green Mining of Dimension Stone Limestone in
Slovenia, Mining Report, 153(5), (pp. 480-489).

aA



[22] Daniel, P., Careddu,,N.; Underground mining inperspective. Search On Google.
[23] Kortnik, J. (2015). Stability Assessment of the High Safety Pillars in Slovenian
Natural Stone Mines. Archives of Mining Sciences, 60(1), (pp. 403-417).

[24] Sariisik, A., & Sariisik, G. (2010). Efficiency analysis of armed-chained cutting
machines in block production in travertine quarries. Journal of the Southern African
Institute of Mining and Metallurgy, 110(8), (pp. 473-480).

AYAF ol K slosaly LS cpans 5li ¢ o 15 o5 90aie [YO]

[27] Ashmole, 1., & Motloung, M. (2008). Dimension stone: the latest trends in

exploration and production technology. In Proceedings of the International

Conference on Surface Mining , Southern African (pp. 5-8).

[28] Luodes, H., Selonen, O., & Paakkonen, K. (2000). Evaluation of dimension stone in
gneissic rocks a case history from southern Finland. Engineering Geology,vol. 52,
(pp- 209-223.)

[29] https://fa.wikipedia.org /. Accessed27 July, 2019

L)‘J"‘ —u‘]@‘; 61....5).».A| u‘)Lw....:‘ ‘U‘)"‘ LSA-AJLA-A-AJ O (\YV\) £ cod‘)' g}“"’ﬁ)o [V’]
Olig ded g by Glam K AYVY w8 ¢ SUI gowas o oyl e (ybole 8 el o Ls [¥1]

oo g BlsST Coglae —l3ls ¢ yolas
ol = OBl ShLasl oo s o e b BLESST 51 ane (OYAY) o canie,on [YY]
ol ol Sl ol lasl axe Db SLS L OYAY) o slo)b [¥Y]
el =0l g9, olds, ohlasl (ol ul Saw slawal, FAY) .S« sollany ol [YF]

AYAA ol555,3 il g ol ol woly 4l axly sley can 0 [Y0I

14


https://fa.wikipedia.org/

ol =238 e asle SlLasl «yome slazdl (VYAY) & (g5l [Y7]

o olBisle wllasl (s py (6o Ho JlagSSss sba iy, ((VYAT) o ollac [vv]
Olpl —3g,0L% 4,0l

S ylan 13 (650555 0,1 olKws (6 o515 s golatil g 28 oy " 1L ey Losls o 201, (WA

AWAN Caxio Fy ore Ginled pegs M LS5



Abstract:

There are rich dimension stone mines in Iran. All of the existing dimension stone mines
in the country are mined open-pit. Environmental problems and pollution of open-pit
mines on the one hand and deepening of these mines, high costs of tailing and limited
surface reserves on the other hand, are the most important factors cause moving toward
the underground mining of natural stone reserves. Underground mining methods of
dimension stone reserves reduce environmental problems and damages, tailing costs and
produce high quality products. The purpose of this study is to evaluate the economic
feasibility of applying underground mining methods in overburden dimension stone
mines using Camfar software. In first section of this study, the topics of dimension stones,
types of open-pit and underground mining methods, economic problems in overburden
dimension stones and various environmental problems of open-pit mines are discussed.
Then economic feasibility study for two methods of open and underground mining for
kapiol dimension stone mines carried out. The feasibility results showed that, the net
present value for open-pit mining method is 3,151,829,000 Rials and the internal rate of
return is 15.50 percent and for underground mining method the net present value is
91,281,973,000 Rials and the internal rate of return is 29.60 percent, which indicates that
economically the underground mining method is preferable to the open-pit mining
method. The sensitivity analysis test also performed for the three parameters of sales
revenue, fixed assets and operating expenses. The results showed that with a 20%
decrease in stone sales revenue and a 20% increase in investment and operating costs, the
open-pit mining method has no economic justification but the underground mining

method would be economically feasible.

Keywords: Feasibility Study, Dimension Stone, Open-pit Mining, Underground Mining,

Environment
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