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Study on Optimization of Mining Methods for Orebody Below 945m in Wulan Mine of Mongolia
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Abstract: The Wulan mine in Mongolia was first mined by the Soviet Union in 1970, and was purchased and organized for production
by a certain Bureau of China Railway in 2010. Due to the open stope mining method has been used in the early stage of the mine, there
is a hidden danger of large-scale roof collapse. For the sake of safety, the method of forced caving of the roof of the goaf has been
implemented in this mine to connect the goaf and the surface, and in the later stage, the mine gradually transited to caving mining.
Based on the problems of goaf safety, poor technical and economic index and imbalance of three-level ore volume, this paper makes a
comprehensive analysis and research on the mining scheme of converting the caving method of ore body below 945m to the filling
method. It puts forward that 945 ~ 885m ore body adopts large diameter deep hole stage open stoping followed by filling mining
method, and 885 ~ 765m ore body adopts double middle (120m) large diameter deep hole stage open stoping followed by filling
mining method. It can be used for reference to other similar mines at home and abroad.

Keywords: goaf; caving method; filling method; large diameter deep hole; double middle section

515

G2 T 58 B R 5 8 B R JE I, PR 1 BRI 2R B R R V0K — BB IR, AR ol 288 g
FHRE WA P S B RZEEMAAT IR, 0 XEEN, 7R AR ELLF T 700m FIERE, LR
KB 100~500m, i 70° ~90° , JEE 1.5~70m A%, B2aMAHEZRERY 4. Bl A 1005m. 945m. 885m =
A B, Horp 1005m FBER A PR 720, 945m. 885m H BCR FHAGE e FEIFRMT AN 14, 985 1K,
I 1005m Y BCSR FH 2r B S B B s, R E 60m, 2> BUEE 1lm.e 2010 SR # P AR ROl RN T K
AT W1 W3 2016 KSR T A, HTHTILE IR ZAE, AR

W sk L, TXMEEZY R, Hep 18, 9 R RTX TR R JEELN 16m, HHERAETRMEE, 17
EREEE. P ERPIS [P BRI RE, LR N T IHRR LR E, 75 R3g A xR R AL E 5 5
Ai B E AR A R L, DARBERRISHE TR A XM AME AR IA], X 1. 98B MR 25 X THUAR Sl — XS il i 9, 5
PRI, SR B AR, MARA EGIE T R EL 4 R L 945m h BT R, T 945m th
B 5 1005m B REA HBRET A, REX OSSR TUE, $ 945m H BURE R A SR AN TIRR CR 2 R
945m H Bl BV N\ 53 B 5 B B TR

EHH BN BTRETTR, A 945m B R EEHUR, KT MRZ 100X 10" A4 SR Sl AR A X . FEAET
]‘Eﬂ @:

(D ZHFRRE J7ERTR, 20 76620 60~70 Jimli/4, BE&EAF=HHT, WG EGEICykk =M i &, Hsel
IEFEIEARIN B AR 945m LA AR F R RICRAT T A R L EEE, 945m LU R AR A A AL R LA K08 T R b B

Copyright © 2020 by authors and Viser Technology Pte. Ltd. 87



TRRUE - 2020 253% R4

Engineering Construction.2020, 3(4)

@" VISER

(2) BT EREEL, RAMEZI RN EREE G, LiEEARARNE, WAERERE, 945m
TP B RV 2224 120m FRIBE U =i BE AN AR EE, B 250 5 SR IE R K e b il . kSR R AR, T B
FIZARe EIRVE, BTN TG0 R DX i ] i 75 Ab B

(D) H LA H R TR TRINEEZ N, AR E. R =E LB, & 30 R Tk,
RIS PERIE, B E%E. FE, BT RGBT R4S F B V5 V20T R SRR 1k, 38 Bk
CIREREE/N

(4 W L B EETHL) 6 Sk BT PEA o 1052 7 6 R PR o SR ™, 0 1L BRI A R e 2 2
AN ARSR AT T AL HE B A A

(5) HTH LT BB 2 AR, SX SR TE, EREM/KEZEENRY, #nTHKELRS, 4%
AR EENIE TR, ERUKE Bk, ST AR TR E.

THIXF 945m HH B F 1 RAT s SR IR KRR, DB ORAT LU BB P HRE LR AE 7=, 945m 7KF DA PR SR 3506 75 B 53
WA R 8, WA oty 1l b3 il

1 R FiEEE

1.1 AR

(D) ZRIELE EER B FIR AR B TR X, HER T XM afal, MR IBE XAy K AR TR A
ZEPE, AHREMFYAZ R XMW, AR TRPHE, BEERMAS: KRRV TRANKTX, ek
B RS IR, — ERE A 7 AR A B IR J7;  [RIA AT DA st He R Al i 38

(2) ZEENIMERFARTIAMER S KRGS, Deams. SRk, TEE, @5 & 8N ENRER S
2207 945m LN ARIERAT T STBUMIITE (4 8 B R ok B 7e 38, YRR DU R JLRCRE ik TR —: KA
BRI B 3gii J5 78 38% (VOR #50); FE T AT B KEARRLN B gl G 7w E5E: TE=: TBEEEM BaY
il J 7e s

1.2 945m LA FRIERE F3E 0

FRAE 945m DL R FIAFRT i, BT EZRIER. SR, A R B VERLF. BrkBr B 60m 2 1A
W B bR, =R REARSERR, JEW X =R BB ARG S A R, IR 1.

Fz1 ARFERARZFEALER

AE g | HR1KERFRINMBET | TR 2 P BRKERRLNEB | TR 3 2B EME .
7N YN DA V
g |7 il J5 FEIER L (VCR ) i Ja SRR i Ja SRR
W HCR
1 t 91342 213322.5 85802
AR
2 KU | w'/kt 52.16 35.79 71.19
A
3 % 4 5 5
WRF
A
4 % 5 5 8
E
A A7
5 o t/d 650 673 403 i
FERES I [E]
FEK
6 o t/m 21 21 5
B
T | YEAHFE | kg/t 0.3 0.3 0.4
PRINE B
8 ‘ JG/t 82. 56 75. 25 104. 42
B

88

Copyright © 2020 by authors and Viser Technology Pte. Ltd.



TR - 2020 5534 SE4l
Engineering Construction.2020, 3(4)

@* VISER

€
A | BRI KEREINBEY | R 2 WP BRI | TR 3 BT .
serrak | Wk | \ R SRS ik
u il 78 U (VCR 30 i I TSR I 13 AR
SRR AR, | G R AR RS | R, R
9 | @RI ERGERE, TR | KRE R, EREARE, | PERE, TR
B R L He s
e W R S
N | Bt S R O SE D m,
i a MBGB9S, |
(b LESE R B 2 RS P3| (P22 A RF s BRI R 7, ;mﬁ§¢ﬁf %
+ = 1A T
. Ml it HUBAL | TS REE: AU R iﬁéHﬁ o
VR S
R, TAHEMEE | JER, SR, ﬂ‘iﬁﬁﬁﬂiﬁ
s RAH] » RAe {
e, PR | RN ke |
&)W NS
AOMPREL TR D, SR | IURE R |
W, ST LR | ST PR |
PR KA. | RS, KA | T
FRASEAR o
3 F
10| fEsks A el T
FE, RS R 5 R )
TR EFREIPR, 7 | GhA BOVER TR,
7 AL (o7 T v e FAE K, P BRI ) .
VL ERAITR, 37700 | RRBC PRI, |
BEPER I R T LSRN, | SRRk, TR TR | -
- : T AL 2,
FMBELRSE R | RS F R, B |
H) 7Y 5 N
M, RS SR | BNk R KR o
N BB IAR, B | AL B R T "
WA, BAUEE) |k, HRHUAER R,
SERENLLE, e
K F B

1.3 XU FFEMIE

5 220 R R AEAE 765m KT LA E, B 60m — AN BLRISr, 945m~T765m ] LA4r N 3 AN B, DAJFSR 885m HT Bt
WAL, 7E 885m WS 946m B [ BY X 16m TAEAE It 2 2B 2, MiREETRE k. BT =% &
WAFAT, 945m DR 7 RARTE il &6 Kt i, IRISEA IR 7 ferz, Ot 885m Hr BEVE sk V8 b B, 326 438 i 079 2 dge o 1) i
AFERE I RBRE ik, MR AR | KEARILY B i 5 78 R % (VCR i), T 885m WHEGER TR |
FR, T RAT LA 945m mf BRI 2] 885m 1B, ik 885m LA R A LLE SR VIEL T /N, SR A TR A2 RE
BORBI % 2 SHE (120m) KEARRILE B i 5 78R, B 885~765m KA H B (120m) TR -FFX.
T 5 R = B A I U i Ja R R VE AR P R B AR R T v, TP R AR . AR R, AKIE
G IR R, WAL $E

2 RU FERAHE

2.1 945m~885m KEZRMEX T IAFLRAfE FEERE 75 (VOR 3%)

w1 FR, RGEENAERAME, §HRR5 A0 5 R, %0 15m, KATEERE, &bBEE
60m, K EAEAR:, AR, T 16m Tk (945~930m #5) EAS Eh B Z. 16m JEREEE R T
fEFE BN B e i #T . RIRA “BR =R —" BIEERTR, FERA PP T, $B—

Copyright © 2020 by authors and Viser Technology Pte. Ltd. 89



@( VISER TR - 2020 3% 454l

Engineering Construction.2020, 3(4)

A EIRA B3, 5 P BIREAE . SR RA KA AT, R A BTGB 3’ G ISl ER Y R Al
Bzt . RSB EE S (T150) #a, MEAE R T R ERRILE NIy i E TR, 9%
“VCR” $A8 — M BIA [BER T2 H e AT “VCR” ILAul R0, FAri)RIfsik s — e m s, AT, vl
FIM R X OR , BURTHEAT AL s, SR AR IR R GE . SR @ S 20 1 e 0E B 4 8 ¥ O A1 s 2
Fighm R R, HHT Rz EHE

W (BHD JPRZEMZ G, WIS R X & M 0, BT8R, e L B n il =5k
SBWERI AKX, HATRIG TR R FRIRM 0 2780, ERSNARXE, AFRGE, Hesmmsg S5
EEANE o FEA 53 AT HER I A 8 i 8m ANTOUARFZE T 4m SR i BZ A 7830044, ZEIRORPRIOLE 1:4~1:6, FEIAKGRSE IR
B A~5MP. FERI7 ] A 2 PR IR IR, D IRE 5 FERLURRD T 1:8~1:10 Z[A], FEIRARSEEERILH] 1~
1. 5MPa; “DIRW kTR ERIRAP EL 1:15~1:20, Fo3EAARGEE ZRIAF] 0. 5MPa B A] . AFIAS LA SR LB KL &SRR
Pt 20% FROKEDEE 7 40%, ARACHDLE b 40%;  FLAACR AR B AR L 75 ZEARAE S P A7 BT AR I R B € -

AR FWEFE o mETR
-FREE cRAREHE 10-E18FH
i | TR THRESEY 140N
s | i | A [ AN CEEME S RIRER

1 RERFRILN R = 170G FEERT A

2.2 885m~765m MR K EZRFLIN R 1R FTERE A

2 fis, RGEENAERAGE, 78RR HERT A, 5. 0T 16m. R KA K)EE,
BRI 120m, BE 2 MEEIE, 1R, 2 SRS AR, RS AR, AR,
TR 15m Tk (885~870m #x) 1EANS L EREIRE R E . 15m JE /% & 2 W CAEAE B R b BUA S SE B #E4T . 765m
BRI I BT R HLA S5 RV, AR AT R I T A R 28 o8 S Rt i 7l S’ f i WL By £ R il b Bz
BIEE . RIRA “HR=R—" WEERIT, PR WP HEAT, BB RERE S, H P R . A R KU
B A G4 (T150) W, MEA S M T K EARRILE AR i = AR . BAR KR  a An fL 2 KNl ol 1
B = F N M RIS R 58, DASRIS U OR . 6 “VCR” il — (i) fi ™ B R 2. 5T “VCR” k4L
RO R, FRUIRINGA R — e w e, EATRTUREE, VISR IXE R, RV ATREAT AL e, RAHERA B
EREARG. RS s NI R R v I s 2l Bisfm R4 B, BT R0 iz BHE.

KIZIFR S HR Ja X R A X R TR 3H, B 15 SR [ R A R 28 XK TR B89 » RS S B 3 R S X A5
HBEAT FE8H, TRV BE M b — B A T IR BRI E X, TR TR R TR 2 W BRI, fER
WX ANFGE, HFeHRRE SR A . 26755 A HER I (R HR G 8m ATTHAR £ T 4m K e 5 3 (1 78
HAR, RIEUKRPEL 1:4~1: 6, FolEARSRAEIAS] 4~06MP. TERIGH AT IE YRR A G B, — B IR0 b5 e kK
WOLE 1:8~1:10 28], FEIIRGREESRIAS] 1~1. 5MPa; — DIRH AL SR AKRPLE 1:15~1:20, FEIRMARGRE EORIA F

90 Copyright © 2020 by authors and Viser Technology Pte. Ltd.



TRUELE - 2020 553% 54 @f VISER

Engineering Construction.2020, 3(4)

0. 5MPa RIW] . AN[FJNCEE A FEIHEL B R 2 i ARRD EE &7 20%. HRKRDEE &7 40%. ARACHD EE &7 40%;  BAASR ATRSH KD L /7
TR S B A 7 B M R I6 R 5

EE

BH_#

FIREREE RN - HEEREREN
T MR L-RRRETERE
FARMNE  EE 13- ERAT,

-BERH NS 1 TR
SEEERE  10-lTHR

2 WAHBRKXERRILM R =155 7 RRA A

3 &g

RS2 1) 22 1 A P2 SEBR R SR M2 10 945m DL R R IRAE A4S A5 i R &5k

(1) 945m UL Ak F R IR VEH K

(2)4 885m H1 BeAE iy rh B, 36 B3R i JSE AT [R) 0 L A 77 B8 R I R AR TR LMY BE 2 il Ja 78 3RV (VCR 7506

(3) 885~765m EFRVILLT /AN, R AL, A/~ Re R B (120m) K EARRILIT B2 il f5 78 4R
KA

(&3 3]

(B g% KA, BkE, 5 X487 XERAERESZAREZAARIL FEF L (1
1),2017,1(6) : 372-377.
1M, I8 RRIAEERRT KRANALELAJ]. £ 8% L,2010(11): 1-4.
[(BlEYE, BN EXE WA TR LHET KXF AR [J]. FEF LA, 2014,3(12): 132-134.
MlEmR, e84 FIR, T ELFNAFHGTAVAREA#BT KXy 7 EHARUI]. A2 B (F L
4),2014,66 (1) : 10-13.
(Bl &, REK. AKERRINBEY X7 B EX e La®my A [J]. #4,2010,31(7):30-35.
(6l B 8%, RT, MEkE, 5. 2AMAFTE—BEATKRZGRAEAEXT 7 EREAR I FEF L (K&K
A),2017,26(7) : 96-100.
(71BN, ZUE. MBEAEERIMEEREXRT AEXHT WEAMAR(I]. HE4 B I, 2015,1(5):32-35.
EFEN: LA (19700, F, “BBHBLTA, Nk, ALAREFH, BRI, ARFTEIRT TE. 2
TR, IREESE, mR (19925, 5, AEBEA, Wik, K¥FRAR¥EH, BEIRE, ARTEAIFXT TEL. B
BWIR, IREHEE,

Copyright © 2020 by authors and Viser Technology Pte. Ltd. 91



