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Abstract: In order to improve the stability of slope, ensure the security of mining production, increase 

mining efficiency and the rate of ore recovery, the stope structure parameters of vanadium phosphate rock 

mountain II# ore body in Hebei Province needs to be optimized. For the mining method of II# ore body, we use 

square pillar to optimize the stope structure parameters of point pillars width , longitudinal spacing and lateral 

spacing. We also use numerical simulation , and orthogonal experiment stope structure parameters are obtained by 

the combination of the optimal solution. Through the stope structure parameters optimization research, the mine 

ore loss rate, dilution rate and collect accurate quantity are reduced, and mining recovery rate and the economic 

benefits have been improved by the slope structure parameters optimization research. Thus, it has provided 

references for other similar structures of the mine in the mining of mineral resources recycling and utilization. 
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§f!Jia:it@*!itif-TliF!.IlJ~$f*9='1¥JWJR II %W'"f*,W'"f*J!J)jt~ 13. 5 m,!Jllit;(:f1¥Jfij•~ 591 -128 m, 
W'"f*!itifm:ill l*Jm~tl¥JYE)jt~jrJ 1 480 m,*W::7JrnJ 1¥J*Jjt~jrJ 1 718 m. W'"f*fnIMilll $-:PW~lf!gt:ff, 
rf*i¥J%}jf\~~t*)E rnJ~~}jj\gl(;JJ 3f~ ittJ}jj\, rf*rnJJt.9=' ,r.,1~*4, 1~i41¥JJF1)jt3Jl-:ltg~~ 30° [Z]. 

9='~1AIO~~~ §f!IWJR±~1¥JJJ<x:1:11t&J:~ftj:~~ ·* £LWJR~•JJ<fftJR. rJR1¥J_tnofltJ!J)jt~ 120 -
250 m 1¥J:rtP1iJF-gp~gllmt1¥115""7J<~FR-~,_tJ!ilf~rff!SFR-§15""1¥J~~~±~~9='J!ilf~_tff!SfR-§15""1¥J~ 
~~±~%JVtT!gt:ff 1¥Jffixt~1j(~ ,;t:t.9=', E8 9='J!ilf~FR-§15""1¥J1iJF-~*ffi15""7J<~mt~ TW JR 1¥1 ±~15-JJ< 
~.Jt.FR-§15""1¥J•rJJ<~•~WJRrf*&$1¥JK~*ffi•M.Jt.•r7J<l¥J7J<ful¥Jf:ltg~$·Jjt~~ 
748 m,*ffi7j(~l¥J1JZ:ltg*Jjt~~ 155 m. 

1 ,r.: ;fi J::. rfiJ 11<- -IJZ- 71- ffe iE :l:jUt 

m -=r 1E~t!*r:tE" -=:-r,, r 1* 1¥1mzm5fn ** 9='Jt.:fl -JE i¥J f7t~·11: [3
] , 129.11tw:i:fm1E~*rt!-Jil@I 

*Jt.WJR1¥JJJ<rrf*-Ji11E~Jt.*~JR.m~~m~TQ215"-JJ<~.~-r7J<~~~~-~1¥J~~1¥J~~ 

:fl~7*:®1¥JltSC ~mj!Jj!__lf JR~:fl"Jf*tt*~ftj:A:.~~}jf\~Jffj 1111¥J~~~::nooi¥Jl29~ .;Jf~~T 00 J*j;j­

~Jt.fltf1gffi~{~ 1¥JJt.'Er 1*1¥17f*}jf\l£, h. tt:Jt_t rnJ 7J< f?t ~ 1E~f!~ ft!gt-ftWl¥J ** ::7Jf!, *ffl .Ilt::7Jf! 
~{El.{!*~ J]fiFJ(;JJ!Ji ili * 1¥1 OO~?J9JGY T 'rm Ji;l:t.:IUi 1¥JJ]fi ff!S?t E8**FRIir1¥1 *1'-.~ ttf :ltg ?trtx 
#,:xt-=r1?JJll:7f*m•a1¥JDtfi:XOO~rm:fl~tt!gt~t&1¥Jf'Fm.~@*WJRrf*1¥J:m:11::nf!.fil~~Jt. 

1-tB*r::nf!ffi tt!gti**r::nf!:xtJt.rf*Dtfi1¥J~l!·l1::fl tt!gCF~l¥1~*[4 - 1 i. 

2 *~~¥J~!l1;/t1t~~ 

2. 1 ttllJJJ~a<.HftJE 

:xt-=r II %1Y-<**fflFR~m 1¥Jli1tWl¥1*r::nt!Jf* .Jt.*~~f1g~~±~:fl 7 1'- 'fi~fjt~1jffJ?:l¥J* 
~~f1g~~~ :fl h. tt 1¥JYtjjt, ~ rnJ ~ ttt rnJ faJ jg. tli: iE3tia\~::7Jf!liJDJE~ia~mH•::n5t. h. ttYtjjt ,,~ tt~ 
rnJ faJ]ij!5fn,~tt~rnJ fEiJ]ij!~ 3 1'-~nrfiJ 129~, ~P 3 1'-~nrfiJ 129 -T .~4ll1'-129 -Tmtli: 3 1'-1.K 3¥-:ll!:ti'ia\~( ~~~-m 
mmif:JJ:). JtJJtlJIR4 ,5 ,6m~h,tt1¥J~Jjt,12, 15 ,18 m ~~rnJ[EiJ]ij!,10, 12 ,14 m ~~[U]fa]jij!,;l:t.~PrfiJl29~ 
5fn 7J< 1JZ :tm ~ i. 
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4 129~ 3 7J<fl¥JiE3tit~~:fl 9 ?XiExit~Jl~ 2, ~p 91'-~ia~t~H•::7J5tYl~ 3. 

~2 4llil-!-31J<..-f-.iE.~:i~.~*-Jh~:+f.1#1frA-tit.N-fli!-!-7J<.-t ~3 ·*· :ii.1J<..-f- 7)-$ Jt.J-A-* *-Jh ~ :+f.J ~4t:f;\'.,1t, it .n:. ~ ~ 
[JS! ~ tt:it:IJ* ~[tlm W.rliJi'aJ.liWm ~rliJl'aJ.liWm 

i>\~% 
2 3 4 4 12 10 

1 1 1 1 2 4 15 12 

2 2 2 2 3 4 18 14 

3 3 3 3 4 5 12 12 
4 2 1 2 3 5 5 15 14 
5 2 2 3 

6 5 18 10 
6 2 3 2 

7 3 3 2 
7 6 12 14 

8 3 2 3 8 6 15 10 

9 3 3 2 9 6 18 12 
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2.2 J81:1'A~tw. 

qIDfJR*~IW~JE·l1:***3CW-Wa<JW#:.±~:ff 3 flft: ~M~•EiE*W ( ~J?lQ9r:f&mJW), II% 
~f*~•EW<~*~limJW). ~u~~*~'~#~~~~~WE~~JJ~~~~~.~~T~3 

f+WEa<JWJ.l, ~·11:m:1:, rsf'~lt, i!i4li!VtfB!iJ.l, Vt1-lri!iJ.l, ~~jJ, ~-1*1FlblWE7lt1*~~~ 
mtj. 

~~~-~IE*~ 

II 1%W'°f* 

-~~ 
JE:§tf* 

Al4 -* 1*~ ~)$(.#- jJ ~~;ft {i 

#ti*~ .13tl ( g/ cm3
) ~%m:l/GPa jaf't It m1.!L~!ii.J3tlMPa 

2.71 23.27 0.25 1. 27 

3.16 12.54 0.26 0.41 

3.43 22.20 0.23 0.89 

2.20 0.75 0.30 0.35 

l*J~jJ/MPa pg••:fB/(O) 

4.53 43.21 

1. 92 42.15 

2.76 39.97 

0.52 35.00 

JJ ~m~H:1£ih1*~j(g19J:WJW oo ~:ff*~ woo a<J ~mil J: ~ :!!! a<J , *fflill-7f ti:7ml )1!fJ ~ PJcfiif ~ a<J ~:ho~ 
m~ [ si . -a ;rc ~ ~£t:ff ~i!i1* fifn JEJti W.jkf.tj: ~ § :!fr M£1rmzJJ ~fiif ~ ?:J * :fff -rm~ a<J lilt wfifn JE ~fiif jk 

f.tj:, ;t:JHJ&7fti:'.S!l'aJ1r1.£a<J 3 - 5 fflfifnJE:m~a<Jx1J\, ~ill"~~#::Jt rP1 ,~lr~#::Jt luJ~ill"~lr~#:1~JE:m~ 
a<.I*J.l,~J.l~7i1fjJ.l?J-JJU1'J 471 -495 ,603 -621 ,360 m. 

~lr~?:J?t:fffa<J~fiif~ffl-T:m~a<JliltW.~tmWEa<Jrsf'~t~fflWJ¥it~ilifY!tl1Iiia<JfY!tlff*~·* 115 m 

1'1 jfg~~H§t~liltllii iE a<Ji*J.l. 
~JL.a<J~u~u~u~:m~:tmoo 1~oo2 m~. 

iliffl~1ft1l -tff1-lr~f!H·l1:.ftBHIHl9!Uxt~~~7fti::ff~~5Git•?tf1T[9 ] .WMxt:lix'.2~7i1fjJ.ljkf.tj:ra<J 

*~~JE·11::11H-r:ff~5G~iamm1VfJ"E.f7t1t*~£!~~~ • .Rri~--t-7fti:~~apmnwJE:ff~~5G~iam1~ 
it~a<J~~- #JJ~m~ * a<J4il-t-it~::1r~Hl(:tmr 2 -t-it~~~:ll!:H = m-~. w:Mt mzJJ ~a<Jit~; m-= 
~, @]*~ m, !Wr.~tt. 
2. 3 iE3'Eit£~HJf 

*~:ff~5G~iammH••m9-t-mzJJ?tt~3-t-m~?tt.~1'1::1r~f7t1t1VfJ'E*&,:li.±~a<JH:~ 

~:ff*a<J*f{iE:l::ll!:H~*3C- W#:a<J1-lrf$~.!iJ.lffixt*3C~.1-lrmziJ%~xW?tW#:IW(:lt;ltH:*~lilt:f&) a<J 
~:er-[ 10 ]. ~iammit~£i!i*~iw ·*ffl-~ttJ:rP17./<~?tm1EJAa<J::1r1*7f*at ·*~a<.71.!lt:fiER*~a<.71-lrmzJJ 
ffl~~x.-M1£M1-BttZ~a<.14'~mI1'1:lixa<J1ft)j)zjJ{a.j;JT~~*1-::1J~a<Jfjt~~~**~1.!ltl& 

:lix1ftmzJJ ia ~ 1'J*f{[t, * ::n~ a<Jit~£i!i*bl~£?tf1TfM?£JJi!.~ 5. 
*~a<J~JE·l':EllJH~lilt:fi:lix1-lrmzJJ~iaa<J:ijjxrml!ffJ£, JA~ 5 4' a<J~£~tmm ~~ ili xt*~~JE·l':E 

~nlliJ :lixa<J !El~ 1'1 -~ tt a<J~ rP1 r'aJ iE, ;M;~H:~it . :lifil H:~ rP1 raJ ie. !El .lit, 1£iiit*~ a<J a>tf~mziff<r±~xt~ 
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lfJ 7 ~~ 2( li.'.Jt 4 m W..f.;J 15 m ~fr;] 12 m) 

'f, - .i_;Ji_ }J CT I ~ {i~ lfJ 

lfJ 9 ~~ 4( li.'.Jt 5 m W..f.;J 12 m ~fr;] 12 m) 

"" - .i_;Ji_ }J CT I ~ {i~ lfJ 

lfJ 11 ~~ 6( li.'.Jt 5 m W..f.;J 18 m ~fr;] 10 m) 

"" - .i_;Ji_ }J CT I ~{i~ lfJ 

lfJ 13 ~~8(li.Jt6mW-_f,;J15m~f,;J10 m) 

"" - .i_;Ji_ }J CT I ~{i~ lfJ 

3 ~1~ 

20151Fm3o~ 

lfJ 8 ~~ 3( li.'.Jt 4 m W..f.;J 18 m ~fr;] 14 m) 

"" - .i_;Ji_ }J CT I ~{i~ lfJ 

lfJ 10 ~~ 5 ( li.'.Jt 5 m W..f.;J 15 m ~fr;] 14 m) 

"" - .i_;Ji_ }J CT I ~ {i~ lfJ 

lfJ 12 ~~ 7( li.'.Jt 6 m W..f.;J 12 m ~fr;] 14 m) 

"" - .i_;Ji_ }J CT I ~{i~ lfJ 

IJl 14 ~~ 9( li.Jt 6 m W..f.;J 18 m ~fr;] 12 m) 

"" - .i_;Ji_ }J CT I ~ {i~ lfJ 

l)i&J'll1E3t~~7Jt!, ~tilt~Ut{fO:ff~~5G?tfJTttJtt, ~JET,gtt_tloJJ](lJZ?t~JE:f:l*1Yt!itm~ 

~~~~,~#~~~~~~~~~~tilmm7Jt!, ~~m~Y~~~~~~~~u~ili~~~~~~ 
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14, ~-NxtiJ\~~:W:16i:ilt-~1¥J~it?t{JT, iIPJ~Jl!~UiL Jl!*~!ff!'.ljtfliJ\~~:W:, JAW16itlLIE~ 
*tllm. 

2) ffir$1*1¥J/FBJMJ:·!i,Jt:5!1lllltt$1*~~~!1f!~W~FR1e1t,!.16,@f~fflmtffll::izt~~­

~$1*1¥J~~·!ifm ,5.!altttr.lbat, PJm~?$:Y gtt:mllR-t ,:ijj:;kgtt~IPJ faJHE~~IPJ l'aJHE;&Z., 
~$1*tt11&'.W, 5!lttt11£at, JJ!tlm~:ijj:::kgtt:mllR-t ... ?$:Y gttfaJHE. 

3)gttJ:IPJ7J<~?tfilJ'E:ll*1Y7!~:1:1~~-00:~m17t1tJ§B{E~ifilJ:ilt1TT*1Y::lJ7!I~~~.*00 

llt?X 17t1t l¥J *1Y:7Jf!~~:S:17t, JOC1~ T 6!.~ 1¥J~B'f3'&~. ~::lJf!-lli. PI JJ)zffl 'T Jt1fil*1Y:7Jr! l¥J 17t 1t, ~ 1~¥IJ 
:S:17tl¥1*~~~~~-
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