
doi:l0.13582/j. cnki. 1674 -5876. 2015. 01. 009 

W" .ill!.I~:wf~ 
Mineral Engineering Research 

ft IE*~ ~~!k :tit 1t il 5! 7f * 
*il1t7ft~ £ntn fDl 

Vol. 30 No. l 
Mar. 2015 

m ~ : a m ~ l4;. :r. JI!_ ·t1c:rt ~ ll M l4;. '° ;p-1" >R :I&:rt :it*. a m ~ ili:: ~ ~ 4 * l4;. '° * • m • 1!! iti f '° ;p- i:11di 1~ • * '° 4t * 
~#!: ·**•~* .-1L~:ff1-lfJUJU}~7f ~fL!fl .~~{4;.'°;p-Mjr'fMf~·:lk 70% .ri:~Pf.J• 1!!{4;.'" J:_jl!_~~~,ll;fti 
kll!_~i~*-3!k~. *~ oo ~*•~• 14:"-t-.:::.3i"l4;.'"*•* ~ ~ ~ ~lft5((. :JJ r 1!¥dr'° w §:.~~:it. a m4:~~ 8 It -t 
Ji~~'° w :l0*Jfl Jt;•***· 1Z51 Jll'...7cMjt4,4;.'°Jt;•*'°17f~JJ\i~,*it4t7't~Ut~Jl:li fol ffe,:JJ A 1fl *1i ~ fiiJ M. ;<f_jc1f 
7t;jgt:lf1lt 20 .ff*• m 4,4;.'° Jt;:l,t*'°4t* ~ ~llJk-312- ,w:m JJ\i~ j),ca 171' ~ffe,*. f!.tJ§-. t~ ill a 17cM 4,4;.'° J1i 1i1~*1" ~ r" '° 
*~a1l4;.'"*•~#A.itiill'..~•r*Mjtl4;.'°*~~•3!fc*1~•**mw~~*tt4t?1t••.M~ram7cMl4;.'°Jt; 
•***~±V-17f~ffe,*. i:J§- .~~ r 7cMjtl4;.'°Jt;•*'°4t*~~ll:lifol .J.Ja;jt-'"*•*~1*~~1#~>t. 

*ttWJ: 7cMjt4,4;.'° ;JE•***; *it4t7't ;17f ~ffe,* ;~Jl:li fol 
t:j:I ill~~-'% :TD853. 34 )C:$:t.fiG-'%:1672 -9102(2015)01 -0038 -08 

Key technology and developmental direction 
of the filling mining for large lean ore deposits in China 

YANG Zhiqiang1
'
2

, GAO Qian1
, CAI Meifeng1

, WU Aixiang1 

( 1. Key Laboratory of High Efficient Mining and Safety of Metal Mine , Ministry of Education , 

University of Science and Technology Beijing, Beijing 100083 , China; 

2. Jinchuan Group Co. Ltd. , Jinchuang 737100, China) 

Abstract: On account of the rapid development of iron and steel industry , the demand for iron ore grows 

rapidly in China, which is the world' s fourth big iron ore resource country. However, the resource development 

is limited, because the ore grade is lower and the mining technical conditions are poorer, so that the iron ore 

external dependence is as high as 70% , which will affect the development of iron and steel industry. The 

development of domestic resources is the strategic decision of China' s "Twelfth Five - Year Plan" . In order to 

protect the mine ' s ecological environment, eight mines with the production capacity of ten million tons which are 

under construction have adopted the filling mining method. So it has become the focus for mining designers to 

research on the status quo, the key technology and the developmental direction. This paper first summarizes the 

development level , application status and research progress on the filling mining technology of iron mines in 

recent twenty years. Then it points out the features of the iron deposits in China which ore grade is lower and ore 

deposits are beneath the water, the roads and the buildings. Based on the mining technology, the key technical 

problems to safe and high efficient mining for the large lean iron ore deposits are given. Finally it suggests the 

developmental direction of filling mining technology for large lean ore , which provides the reference for the 

researches of lean ore resources development in the future. 
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25 m,*5o m ~M-.f3t~ 100m,*:lm'.2'.!Rf*W-~¥1112. 5x104 m3

, rm*:lmDaJHJUiWW-~¥111 250 m2
• mitt 

PI _fil .@:k*:lm~~J£·11__eyf7t-tt~1Mtt7!C, ~~JmM-.f3tn«~fil1E:f;l~=ti7rtt llil * ~*•· @:k*:lm~J£·11 



41 

::f-Ol 1t<fAr1f $~ [j!ij~f4,1f f*f111.1*;fllW-$1llZJJ, ffi~*~lfJJ:if, @I*It:: ~.&*~5l1Pit*W-Wffi*· ffil 
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~mil. 

3) ~~~1E1l*~~tt ~fjt{t~1!¥Jtt7!(. ~~~~~;fll:l!!9Jl~~~~1EJJ!X -*lf£tt7!(. § frJ, }tz 

Bllffl:ll'A:~~;fUJXt1klf*1t:l!!91lit::. ttxt/F fitJ~1f~~a<;~~,!!W1t~·l1:,U!:frMigiJJ~~~9Jla<J·~J!~~, 
~~;1!!9J[;fll~~~11¥Jtt7!(,~jllb~~~~~1EJJ!tt7!(a<J*•· •ttc~~~91la<J~~'~JE,$:~;fl1PJ3a<J:U! 

91l .~~Jmf!k1f ~~~ ~~Jt:Jla<J*•tt*z-. 
4) MI:ic~tz:ff~JJ a<J11¥191l~**~tt*· xtr:ic~:ttf!k1f 1*1EJA7*7f*, tl!illb1EJA~91la<J~tz:ff~JJ ::f 

tt~•YJt:Jltt~~•, •ttc:l'l!!*1E1l*~ r!f:l'i!!rPJm, rmll t11~•1J\Jt:JA1-tr•, tl!illbillb~~•:l!a<Jm~~m. 
§frJ' ~ P31EJl~91lll<J1!ftl*fj~JJ-~iE 80 - 120 m

3 
/h,. iEiEWfJE;fll7f ~ 180 m

3 
/h, a<J11¥191l~*' rm 

200 m
3 
/h ~_tll<]Jt;Jlt--t91l~tz:fj~jJ~*ffi:;f~ J]l. ffi!Jit,WfJE;fll7f~J!!:ic~tz:fj~jJ a<J11¥J91l~* ,xtr:ic~ 

:ttf!k1fa<J1EJA7*7f*t11~~~•ttca<J*•tt*~mz-. 
2. 2. 4 ;R.~~1: JJ;t~J!u ~ $t't_JXt.~f9l~uf9l.flltt.~ 

:ic~:ttf!k1f1f 1*$:~, i\lb?t5c;fll:JCJ£~1*7f*, ~:ttf!k~~Jf ~fUffl a<JfrJtl!. ~~JmJ!- § ;fYj, ::f-Ol11~ 
U!:fritJll!~tt;flllfil*It::fJttt, rmll£m~a<J•~xt*1Y:i:tWa<J$:~JKri!i!!l;fllJXt~~1!¥J. ~r&.*1Y~tz::i:t 
Wll<J$:~JKri!i!!l;fll~1tJXt~J:Uii!i!!lfm*~~~tt7!(,tf1.~liJD1*:ic~:ttf!k1f1*1EJl7*$:~7f*ll<J*lf£tt7!(,~m 

*~~tz::i:tW9=tll<J$:~JKri!i!!l;fll~1t~~J:Uii!i!!l;fll~1'-*~ll<J~7E·l1:JKri!i!!l~:l'i!!*$#J:Ui7Jltl. 
1) *1Y~tz::i1Wll<J$:~1Kri!i!!ltt7!(. xtrlm-EiitJJ§Jt:Jl7**1Y .m1--*1Y :i:tW?t~ 41'-iV::§I: NP@I*if 

ff1,~~1EJA1fff1,@1*1ftt.~F~~Jt:Jl1ftt. iE@I*:i:tW9=t ,/F-Ol1f er;fll1fttiE@I*:i:tW9=t#iE~1t~ 
~JXt~, rmlliElfil*1Ytt:i:tW9=t .~~Jt:JAf*•iioo~~**iiW~Wf:ijt:ic, ffi!J1tt11#iE1EJAf*a<JJt a';fll 
~f*~~JXt~. ffi!Jit.:ff !16'~*fflJKri!i!!l-¥EiiU!:fr$:~JKri!i!!l ,liJD1**1Y$:~. 

2) *~mf*~7E·l1:?tf!T ~:l'i!!*fmi!i!!ltt*· *~mf*~7E·11:~~Jm:l'i!!*$#~11¥J a<J!16,~~14, Jt:~F~ 
1E?t~14. ~'ilJmiJt, NP~~1--*~ll<J~}E 'tf1.:;f-}Efj~~~1!¥J:l'i!!*$#iEftilfa<JmlE p;j. ~±~~EETM! 

:ic1EJlf*#iE$fil1EJl,Jt:Jl::f~~~.&1EJlf**~ll<J~~1t%,~~:l'i!!*$~#~Ml:i:t:l'i!!*~miiwftW 
moo .hArm~~g#~tr-:l'i!!*~m. 7f li*~1EJAf*;fll:l'i!!*m~xw.7Jlu .Jt:11HJ&JKr7Jltl¥1Ja<Jf~,~, .~:lr$#J:mi!i!!l 
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iW~-mmm ,U!:n:~IPJ***1JZ-IW$#Br~, ~-flmfrr**:t(~ntnm ,xfjfg*$#U!:h:ff%cr£11i'J .JM~tta: 
~~ib¥1t~B3~~$ ,,btffffret~:EJU!BfmtJf'jj:, X f*f?TlitJJJYFmiW §;fij. 

3 *~~~~~-*~~~~~~* 
ttxtiEt£7f 'jj:~i9:9=1 iWPJ*;g B3 ~*~:tt~lit*, tns ~tm~~ lfillit.illl:ff ~~Pl, 1r~Ht~t*f4tt:*'¥, 

9=1m:*'¥,*~t:*'¥flt11i~JJJlitJJJ1iffJ'l~~f41iff~JW ,Jf JIT:*~:tt~lit1*1E±J(r!7f*!W*lltt7'C1iffJ'l, 
EE llt~1~ T $'if IW1iff J'lmt*· ~r~iHlif Flf ~~, * ::t-Ol1l-!~ *:lmga~ ~~ 17t 'ftflt if~ MttJf ~*47f 'jj: IW 1iff J'l 
mt*· 
3. 1 *:l:m !i!i ~ #~ ttf.t :iiJf ~pj(;~ 

*lit 17t1ti9:it~~:im:X~:tt~lit1E±J(r!7f* iW ~mil. J'1 lit, ttxt~lit iW *littt7'C ~14 flt:EJU:ff !Wj(g19J:m 
-~' '135t~JL. Tlit1*1W~£ij(g19J:m~ ,1iffJ'lflti1f1fl' Ti9:it~mili IW*litia:it:/f~flt*:lmga~~~;f'&J§ ·* 
ffl!IWJ.im~flt~-00:{1J1ttt7'C.~*lit%c~J'J17t'ft§tj,~jfg*$#1'FJ'J~:!R~14,U!:q-ry*:lmga~~~IW 

17t1t1*ifi .hArn1~1~ Tnt1VE*lit~*IW:S:f7tga~~~. :S:fil ,xtJW~1~1W*:lm17t1ti9:it:/f~, U!:h?t;fRflt1iff 
Jr' if1fl'17t1ti9:it:/f~ IWPJh•l1:fltPJ3•11: '#U!:hlm' &M~ )§ JE±J'(r!Jf*u~ 9=1 IW :t(~Bf ~flt )XL ~Wvr. ~ 

1t _t~1iffJ'l ,;z[s:1iffJ'lJW~1~iW±~mt*:ff ~r 3 -t-:noo. 
1)1&ffiTB3~litf*£m?tifff%M$~bl*littt7'C~{lj:. Ji:tt~JL.!WI~j(g19J:flt7j()(j(g19J:m~~bllit1* 

m~ , 1iff J'l1& ffi lit i*£m iW?tifff ~J.1* ~bl1¥t£~14; m ffi T lit 1*m im * jfg~:f!flt IWi JJ<~1.ll.ii !j :i!JJ< ~·11:; 
Ji:t:ij(gJ3ift!ifL~JL. !Wlit JRI~j(g19J:m~, 1~ffi T lit JR lit $jfg~*fUE !j!J!lit;ff~14, #;f:&Mft!ifL IW RQD {~ ,~, , 

U!:hTlitJRlit$#:1Wll$?t:?R,hArnf~:EJUT:m-t-lit1*I~$#:1W?t:?R!j~JE·l1:i1f1fl'. tEllt~mf!_t,{fWJr 

5.!ltAf£ ~flt j(g19J: ?t:?R , ~JET lit JR !WjfglillJJ ?t ifff *fUE. 
2)~1~T 2 fifi@I*:lf~iW*:lmga~~~. ttxtia:it~?tJJtlmili !Wxtjij §l*:lf~fltraJIWi§l*:lf~.* 

ffliEx~-OO:iat~:/fr!,~JL.T*:lmga~~~!jjfg*$#fltlit:5@1!&$Z.faJIWP8~**·*~~JR*litr£#f 
%c~J'f 17t1t § fij, ~jfg*$#flt@I ** J'J~:!R~14, ~JI. T 2 f!P §1 *:If~ iW17t1tm~. Ji:t:t*m17t1tm~, 
EEllt~~T*:1mga~~~fltMEgaJt:±J(f*m~m~. 

3 )mili Tmmr~IPJ*littt7'C~14!Wgtt§l*:lf~. _t~ 2 fifi §l*:lf~mmrJJ~fltlit$~~iW* 
littt7'C~{lj:. ~~¥1J_LWlit#:!Wlit$~~~{4~zv1t~.mili T~JRfaj li~%,gtt!W@I*:/f~. *~~JR 

*litr£#f%c~J'J§~fltjfg*$#flt*lit§li&$J'J~*~#.U!:n:*:1mga~~~flt1E±J'(f*m~17t1t1*ifi.hA 

rnf~~Tmfflr_tWlitf***IW:t(~PJ#!W§l*:lf~. 
4) 17t1-ti9:it:lf~iWmf*~J£·11:?t;fR !j JXL~Brr9!tl. J'1Tr£1fitljfg*$#,1E±J'(*:lmmf*~J£·11:J'f 16,~~ 

14.J'flltmM*:lm1tl;fm~ga~~A:.U!:hT1E±J'(*:lm!W~J£·11:?t;fRflt$#PJ3~.EElltB!r9!tljfg*$#JXL~. 

#ttxtBrtJ!tlga*,mili$#r£11i'Jntnm,J'JlitwiW*liti9:itfltJXL~r£11i'Jm-m1_11tf&M. 
3. 2 ii~Mtiu·~·*lJ.7f ~ M ~P.!t~ 

?tJJtl*fflPJ*;gflt:Q" A#J 2 -t-~lit!W~~1ffe1E±J(*4 ,U!:hT 119 !il.Mtlffeiat~ ,?tJJtl~1~ 2 f!Pmf~MttJ! 
~t-l-IW:S:f7tlfiljf' ~p 1 #flt 2#wc:n. *ffl 1 #;i:J;fS!.WC:/f U!:h T 9=1iatflt:EJU:lmiat~' EE llt~1~~r ]Lg gait. 

1) xit~ 7 ,28 i'.E~ 90 cl ~AA .mf~1E±J'(MttJ!~;¥:-l-~~1ffeiat#H!ii~ !j 32. 5 JJ<t'Bffi It, ~~lffe ,85Ega1Jt 
#cm~ztt~:*r 1.mr~Jt:±J(MttJ!~~*f·11:im~17tr 32. 5 7.J<tJB. 

2) ME1ffe ttJ'l 1=5 -1=20,~~J'J 66% -12% at, 1 d ~AA iW 2 f!P MttJ!~*4m~ztt:S:1J\-OO:J'f i. 01, :S: 
j;:{RJ'J 3. 93 ;28 d ~AA:S:1J\{R 1. 53 ,:S::*{RJ'J 3. 54 ;90 d ~AA:S:1J\{RJ'f 1. 74 ,:S::*{RJ'J 4. 52. 

3 )7 d ~AAIW2#MttJ!~~5!~:S::*-OO:xtlill!WME1ffett~1: 10,1ffe9J(~~J'f 66% ;28 d ~AA:S::*-OO:xtlill 

IWME1ffettJ'l 1: 15,1ffe91l~~J'J72% ;90cl~AA:S::*-OO:xtlill!WME1ffettJ'J1:20,1ffe91l~~J'f 68%. 
4) m~~ IPJ ~AA iW 2 #;i:J*41E±J'(f*m~:S::*-OO:JW xt lill IW ME1ffe ttflt1ffe91l ~~PT !Ji!., mr~Jt:±J(MttJ!;i:J~ 

ti:11£ME1ffe ttiW~14r < < 1=10) ·11:tm£M. 
5) t£1t£ME1ffett< < 1= 10) iW~14r ,2 f!PMEtJ!;i:J*41Wsi~zttiW:S::*-OO:Mlf~AA~:1Jornfm~. PJ !Ji!.,ir 

~1E±J(,85EtJ!;i:J~!WfilAAm~:l:~H~3*$im~~T 32. 5 7j(tfB!W~:1Jo3*$. 
6)3 f!P~AAIW 2 fif!MttJ!~*45!~Z.tt1JZ-~:S::*-OO:J'J 4. o, PJ !Ji!..mf~Jt:±J(MttJ!;i:Jt-1-tt 32. 5 7J<t'B~;¥:-l-Ji 

:ff1~~ IW17t~·l1:. 
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7)3 #~WHr{J 2 #IDt•tt~-H!illtztt-V-:f:5J:S:1JvU'L~ L 5. PJ .fil,~m!JE:I;tIDt•ifi~-Ht 32. 5 JJ<~tt~-1-ifB 

tt, :S:~fU ~Jttlt9 ttm~JJ<~silt~ 1. 5 ftf:tc::tr. 
oo 1 ~tf:I T~m!1E:I;tIDt•ifi~-l-5fn 32. 5 *~ 2 #IDt•ifi~-1- 90 d ~1E:I;t1*s!ilJt~IDtlt9 tt~~1taa~. 

oo 2 l[JR T -V-:1:5Jlt9~1Ht<lt~ 69% ~ 2 # Jtt•tt~-l-~ft§lt91E:f;l1*s!illt~Jttlt9 tt~1t1-t~JM4!. eurtPJ ~.m: 
1) xi~M#lt9~1Ut<lt ,9o d ~~ft§lt9~m!1E:I;tIDt•ifi~-l-1E:f;l1*s!illt~::k-r 32. 5 J.k~; 

2) ~m!1E:I;tJBt•ifi~-1-~ft§lt9 Jtt~1E:I;t1*s!illtt£1I£Jttlt9 tt c < 1 = 10) ~ftt: r, Jt:s!illtfl *l! * ::k-T ~ JBt 
lt9ttc > 1= 10) ~il*l!*; rm 32. 5 JJ<~IDt•ifi~.mu&z. 

3) 90 d ~~ft§lt9~m!1E:I;tIDt•ifi~-l-1E:I;t1*s!illt~ ~ -r 2s d ~ ~ft§lt9 IDt•ifi*41E:I;t1*s!ilJt. E8 .lit~ 
~ , ~m!JE:J;lJBt•tt~-1-~ m WB!illt filt£111Jo ; 

4) ~m!1E:I;tIDt•ifi~-l-~ft§lt91E±t1*s!illtt£1I£IDtlt9 tt c < 1 = 10) ~1lf:r, Jtsilt ~11110 Jt$::k-T ~ IDtlt9 
tt~!~1JOJ!$;32. 5 Jj(~Jtt•tt~.ITTU&z. 

5)1±( 1: 15 -1: 5) ~IDtlt9ttm:llll*J ,~m!JE:f;lIDt•tt~~ 7 cl s!illt::k-T~~-T 32. 5 Jj(~ 90 cl ~JE±t 

1*5.!illt. 
6 

5 

2 

~~l 
_,,..,,,.-" : 

: / : 
' ' 

feff ~;fJ *~ 72 %)i()Jt 

feff ~;fJt--t 70%)i()Jt 

feff ~;fJt.f68%)i()Jt 

feff ~ ;fJ t.f 66% )i(!Jt 

1 : 201 : 15 1 : 10 1 : 8 1 : 5 

JBHi'.91:t 

00 1 #~J&..<J;l##;f'r' *~ft, 2 # ## 90 d ~ ~#) "JLJJ,.if.. 5l it. f.tJ&.#) Jot.~ 1-t.;!Yl.,ft 

4.5 

4.0 

3.5 

3.0 
Ol 

~ 2.5 
-.. 

~ 20 
~ . 

1.5 

1.0 

0.5 

feff~;fJ*'428 d~:wl 

i feff~;fJ*'4 7 d~:wl 

32.57](~90 d~W3 
I 

I 32.5Jj(tfE28 d~W3 

1:201:15 1:10 1:8 1:5 

JBCli't'l:t 
00 2 *-lt.:h 69% {r(i#~J&..<J;l##;f'l'1j<.~ 2 #J&..<J;l##~~#)"JLJJi.if..5llt.f.tJ&.#)Jot.{r(i ~1-t.;!Yl.,ft 

4 7c WAt 4jc 1if Jt)~Ui * 1if ~ Jl Ji ftiJ 

4. 1 1C*11.tJL~f.t .. @l*ii~f.t7f* 
1E:f;l*1tit*~tf;-JilJ::k~Jl~A~5fn~~$~*1tit*~li. ::km!1't~1t*~~rz:fi~JJzjcJE*1t~~. ~~,w. 

m~~~~1E:I;t~*1t~~~m~~~:m~Jal~. ffil.llt, ~im-~~~m1E:I;t*1t:JJ~5fnx$JIJ11~1-t:li~fF~ 
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1¥JlliI*It: .~JE:ll~*1Yl¥J~Jijf [tr]. 00 pgif ilJ B:ff 53 #~% 800 ~~~~fJLiE~fi, ~ri±!llli~ ~ 
70% 'ft!jJl}g~~ 30%. jffl:ff~~fJLl¥J1f i1J:ff 56 ~. SftVJvrki1J1f5[:ll!::tt!rf:JG~*ttiilSUm!IJJi&!:* 12 ~ 
(~) .~;imT*ttii:JG~fJL~{t. ~J11-=1YIR~*:ff JCCY2A ~~f}L4 ~.4l}4'PJ*ili1Y~ 30x104 t,~t= 

t~JJ:it~J 800 -1 200 vd. *1*ill1Y*ffl 120 m V,,.{_t~im-~*fL1£JW1fiJ.5-iXJE:ll*1Y~.*fflfflA 

Simba -251tfHLltifJLlti:~fl!r1£~165 mm ~1Cfrtrl$iHL,~00 ST - sc ~~fJLili1Y~*~.fil11U~-~~ili 
1f ·*••il-~t=t~JJ:it~J 750 -800 t/d. JE:ll1fi1Jl¥J:JG~fJL~1t ... :l!•@*It:1llZJfl ·**:t&1t~T1fi1J 
1¥J~t=t~JJ. 

4. 2 flt.6l*iti51lftif~jffl~~J.i!Zffl 

JE:ll*1Y~JE:fl:f,j~-J.~*1Ymt:Lfs:l¥J 20% V,,.{_t 'rnf Jtt~:f,j~-J. ~ 15% '~J!tJf~Jj)zJijjf~Jtt~:f,j~~~ 
11£*1Ymt:Lfs:fll1t~*1Y~~i¥JmJB£:1£.~JE:ll~*1Y~Ji~~. §f!rmfflr1fwJE:lltlf~1¥J~fflJJ<ilB~ 
/F~_fil. ~Jj(J!~:f,j~~-f!P-~1¥J~JijJE:fl.JJ3tti!f]flJ,1EJ.iE1lllfflit;@9=t:ffiE~JJ<J!~[E{t;tJ~*mt:P ... mt 
*~~~~iE~1fw1lllffl:ffiE~&*IZfilx&. £r1f~:M~Jf~1¥J!lf~~1tPJJ3t~;tJ~-t1¥Jmt~1Yf1M .~~1YJE:ll 

~Jf*,gtl:ii T ~1tj: .~~~1ffl)1llZJflJE:ll*1Ytt*l¥J~Ji:/f rtrl. 
4. 3 -~lftjffl~~1fim: ~ 71.fWil"~ 

~~~~~~~§~~*~JE:lltt*~li:nrtrJ.rur~~JE:lltt*:ffiEm~~ltP~~--~~~*V,,.{~ 
~fftt£1[JIJ~tt*IZfilx&,#ll~~~*filih*,1t~***~fi~-?X·f~E=1tA!Bf~*·itq~1f~JE:lltt*l¥1 
fl)1lllffl~~H&*~&ilJIJ. ~J!t, ~~~~~ § ~( Wt11£ffi) ~*JE:lltt*~ § f!JJE:ll~*1f j!~Plt1¥J~Jfltt 
*· 9=t 001Y~*~£r~1tP±!Eti!f;tJ~-J., Jf ~T -f!P~~Jl'.1¥J1P.lff~JE:fl;i:_tit~tt*, B~i£;i:_tit1Yf~ ... ;tJ 
~Jf~fll~P-J~@~:/fOOJfJiTf!JM1Yf~I~.~~1tP~JE:lltt*iE1YilI9=tl¥J1Yf~~*~TW~mt*·iE 
~J1f.=:1YJR1¥J~P-J7r~@1Yf~ti!f*~ffi .~~PJV,,.(7fil~Jm3*~1llZ.JArm:ff~:t&?J9JG1J"~~ll'.~~~~~*9=t 

1¥Jlill.JJ .1t~T~-J.~1¥1~*~~. 
4. 4 ~~f.t .. 7[;~~{.tjffl~it 

!Bfmt3f~i.31§~1¥J~:ljt~~fll&:**1f-l~~xt~:ljt~~Bmt~~~·l1:fiiJJ!. ~J!t.JE:llifilJ~;im~f-l~~B 

g~mt~ JE:ll~*1Y ** 1¥1 § fijfll ~li:n rtrJ. JE:llif w~t:1~~11~~~1tPJE:llfll~~/F m :11e, 1PJ atJE?ttu m 
1frit&:1J<, ~ rtrJ ~JL: 1f w &:~!Bf mtfBt:m!lf tlJ m 1¥1 JE:ll~:ct:n rtrJ ~Ji. 
4. s !Ji!~~~~ltl, HHi~ ~~ .. !Ki~ 

~T1Yf~JE:fl~Jijf}L;F_lfll~Wmwm•.*•fllJE:fl~Jj)zjJfll~%MM~rtrJ.=:••1rffl&l¥J:i!•M 

Mfll~~m•:nrtrJ ~Ji. Jtjt~M•1~,~fll~iR~~;tati!lit, Jf li*•*~W1fl'fll~W ~r£1¥J•il-1Yf~, 
~~*-*1Eil~*1Yl¥J~Ji~~. § 20004'®~Jlf0iiJ*fflT ~~JE11r*~( GPS) Jf Ji T:t&~~%M 
• .~J'.LT~~*~1YilJ:t&~~~Mi9ltl*~·:ll!:fiT *:it 9 4'1¥J:t&~ffL~W.iY!tl ;2007 -2009 4'~Jlf0iiJJf 
JiT:J'GMJ'Ml1~~~t~MMtt*,~J'.LT~Jlf1YJR*•rE~~JE:ll~~%M•fll~~m•*~· 

5 ~** 
fllfilfif t=!Bfmt~~Jf~, *1Ytt*~1tj:ttf 1¥J~ £1il!Bfmt El ~#i)l{)b. A1f1001ffli~*~~1¥J:t&mt~1tj:~~ 

~~1¥111££11l1f1*3f~.11££1il~1Y1*1¥JJE:ll~Jf*.~~;im~~1tPJE:llfll!E~&:**11¥1•1ffljffl1¥J:i:~ 

1£:1£ 'JV(;:Lfs:f!l~51Jl'.1¥Jjf~Jtt~:f,j~Jf ~~~~1tPJE:lll¥J~iL.'tt*' ~~~*~-'lf~1J9!Gfili~*~~;im* 
~*1Y1¥1£~£m11. 5ittii...51*fll51JEl¥J" .=:51" **~1t~1f w~t=t~JJfll*1fg~~~~1¥J!.16, m z.im. ~ 
J!t .~" .=:5i" 7f*;tem;rel¥J@**•~J;E·f1:t£1IJIJ ... @*ilJIJ~t~JJ 1¥JJE:lli&!:* V,,.{~*~.fil~*1Y it;@9=t 1¥1* 
~M•fll~~r£~.~~~1f1f1*7f*9=tl¥1*•tt*.rur*~~1f1*JE:ll~Jf*~~fil~4'~V,,.(£~fll 
~~1lllffl, ~J!t.iE~.51¥1*~~~1f~mttll:t= ,iE*1Y~t=9=t!.16,~001!fliif~tt*XlJ!,:ff~riE~.51¥J* 

M~t=~l&9=t7fli1Yf~.~~-13c. 

[lJ iiV-1'..~1~.~~;;t. §_±,gtlif.Jl(f~~m!.51®!~~**- 9=tOO~~'.CH~~~tJi1:1lf:1*¥~~.ll..Ej~m![CJ11-1 

~- titJ'i!.~~1SflHf~.Ej~~. ~~;?: :?ft~I~l±lllJi*±,2013 :3 -61. 
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[2] ~3!.~. ";El:f:l*":!:ftjf-~'WHf~JXt~i-fft-'=31t&m:tt1iJfJt[ C]ll~-3!.~. tltJli!.~~~GNJ,Uf£-'=3~~- :ft:Ji( :fit~I~l:f:I 
#M±,2013 :613 -630. 
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