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Block system optimization by stages for inclined

seam long narrow open-pit mine
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Abstract: In the narrow and long open-pit mine of inclined coal seam, the mining procedure of vertical
mining and horizontal mining are often adopted. In view of the influence of the change of the distribution of
logistics on the economic reasonable stripping ratio, the block system optimization by stages was proposed,
which involved two patterns, namely A pattern (the first mining area was located in the right side of the
mining right) and B pattern (the first mining area was located in the middle of the mining right). In
addition, the process of mining was divided into three periods according to the change of the separation of
logistics to the flow: all external drainage, partial internal drainage and total internal drainage. By

constructing the location model of stripping, mining and drainage, the paper systematically studied the
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principle and the conditions applicable to the state optimization of two mining modes, and put forward the
model of state optimization. The research was applied in the practice of the Zhundong surface coal mining
and the results show that the economic stripping ratio has increased from 1.50 m®/t to 1.62 m’/t, the
economic mining depth by 24.7 m, the overtopping distance by 45.65 m and the economically recoverable
reserves by 85.27 Mt, realizing the economic interest maximization of open-pit mining.

Keywords: inclined seam open-pit mine; longitudinal pick by turn to cross; economic stripping ratio; block

system; optimization by stages

e KA TR A B i L B YR A B L 1 R SR RS R 1 IR 55 4R BR 10 S L B KA B SO0 1 U2 X T
KRB A AT A EFE R 72 . B N NER RO IR E 5 9 AW & L 8% K8 B A U075k B H . A
B AL AL T R E T R B A Ak S Y VLG e A A 2 A T
S A b 05 5 4 R AR A T B4 B L A Rt [T s 4 B g SO 7 4 S BB SR T SR 8 55 A 1Y e R
o X T BARRIR A BORE R A AR AR IH SR AR ST 0 D7 ik A Rl RE 1 B FATT Y H AR AR A B 45 28 B Lt
e B A Bt JE o e AL BT 04 O vk BT Ok BlE AR KB R T SR B A R0 2 R T MR
B 2255 ZR AR HTH L SR 5 0 P M 1 R B 5 8 R B 28 U 5 BRSRR: LU 5 [ i 3L LAKE B8R LA R T 2895
B R LA SR 4 B GE — ) 2 55 5 B R L SR L T AR Bt pk BB g B A7 o X TR E AR KR R
B — A 3 BT R AL Al L 4% - 20 X N HE R JT SR B e R P9 HE T SR AR 7 AR B B SR P4 TR
FEJY . i T YCRFRER A HETT R A3 R A YOR WD RIR L/ Bl TR D i 45 o, SR R i 832 B
JL A RS HE 3 5T G DI B ol O (R 2 AR K R R I BETH B R AR Y . 1 R R ROR TR R R A
R B U 1) B e A AR A B0 R LB KA L IR SR AR VA 25 D 3 A Ik J - 4 R A1 HE U L 0 A HE U A P AR
IR0 A SR S A 1) U A L R S BOR S 18 R R AR BRI 2 L AR o R TT SRR 6000 48 A
f14 328 i B¢ FH A0 SR S HE B R A A o DT B 428 B2 T 380 2 77 JAS 9 R/ o 22 55 4 BRI R: LA O 87 R 7 T SR 358 3¢
Pl AR AR A 7 FSUAS 94 g ARG T 38 A 608 45 2% I 00 A 77 JOAS S AR AR Ak 2 B BT SR IR JEE At Bl 2 2 A
ARAE TR BT SR R A SR 9 HE S SR AR TP (A0 ARHR 2 2 KR K R R IR B M 4% R — I &% &
HHR SR HE P B iR AR TR A X T R 5 S AT e AR

SE A BURHR R A I BR KA AR A 45 5 R R DA HETT SR 13 ) Ik 23 30 288 LA 2 A AS (] O R ek
S 22 T BRI SR LU A A8 A RS 5 388 0o 451 ISR R | HE I 2 07 BRI e e AF 9 22 B i BRI OR LE 5 N HE AR
2 B B G AR, B T LA B0 T BURHR 2 78 4K B AT SR AN [) I SR A8 X B0 3 933958 A0 A T U 5 48 A I
H I LUEAR 8 KA Bl BEAT A A 23

1 HREEERBERVAREERNHAEFRERF D

X AR REJZ 78 1 e KA T o SR SR B RSR  HE DTSR AR 3 4 1l T A9 A 8 T L iy A O
PURE B SR DAL B B SR R D 1] L A R O R 52 B A I TR R ORI O BRI L R B B B OR
BENHERZE X . SR 0 T 5870 R YR A S mT RE 52 BLAT L ) ) 28 B Ak i doe R Ak L 1 oK X0
TE V2 B8 e T2 A RS E Y st BE . DR AR R DXL E A B A [ ) f ) S AR OT SR
B,

L1 AKX (AEREGTHR—MN)

Xt A BT L 1 e MK AR AT 2% (A LB A A 0 o AR X TR DR R X, Bl B R
DAL T8 AR S IR 2 AL PG U S — R DX, TP 10 1 R R AR I 2 R 6 2 AT 5 5 O SR S8 B iy %
TR TV T R BRASE I . SR H ARG O U ) A, 5L R IO UBCRIT R . 4
SR TR AR A 5 R DX 30 S A 0 A P A R N I B L S AT R T



% 4 ¥ WM FMARLEERERT >R L2 HBERAMLK 103

B1 ARKXFRTEE

Fig. 1 Schematic diagram of A pattern mining

T8 A < AL R R RE RS T LA 1L 7™ B8 R, W TR A 1) 4 AL — 000 M T SR w8 M T e s A —
AR J2 A7 25 e HL A 1 A AR R R MR TR L e AN AR R 2 B R S Ok i s S AR AT
FaE M, A BB k.

1.2 B&RK(BERRXA T R AHHER)

X BB ST R R R AT 26 PR T B I3 0 O 3 SR I R X, R IR =R X
R DL T B, Se AT R 23 X TR DX CIBUATE S 47 B SR 74 X, 0 P X0 3R X, R IX =R XD L
P 2. () B A0S0 1 R DX AR I 2 AR A 5 O R 8 WM 7 e A% (AR AR 2 TG W T R B AR . &
Je K AR L Sy A6 16 A1 B, U R B OB R IT SRR T . i T R IXTTFR S8 B Jm i 7 X =R X #E A7 JF
Ko AT AN e =R XTT 2R s R XA HERS 5 2 B A . SRR TR AR 5 R XK 9 B 25 1K B 0 fh
WAHFK G 24T B e

2 BEREAXARTEE

Fig. 2 Schematic diagram of B pattern mining

T A R ) R RS0 2 A 1L 7™ RE SR T2 E 1) 7 R 9t AR L T s s A A B =
WA B0k B R B ARG PN S AR B AN AR B 22 B Ry i ke 2 ek 5 R 1] A SR A RE T A2 7™ fiE 200K
i, AT B AT R AR R



104 TR KXKF ¥R %42 &

2 BREBREREZXRY SHEFRAKHLSH

2,1 BMEEEFKBEXREFSEIRLLRU S

LR A PR R LA T 8 R AT 55 SR B A A AR ), AR Y RN K T T e R R R TR LA
LA ATTRGE KIS R SR . N RE S B R B E TR B AN S R AL G AR B A5 S
F R LT R HEBE F R L o) AR T A 506 BRI SR LE Gy 1 Ji2 0 B8 2 88 K 58 L B
d.—a

b

Ko WEFRFIRI m’ /0, BAETFEHFIRI  m’ /td OB IC/ ta HEACRBEINA T8/ 150 92l
HE WA, JC/m?

e 3 3D A AR U A 5 RIS A AR BTSRRI B AR & 5 25T BRI R LU ny U B AR
F B A b R UG BRI RN 0, BN S B A b BN, 255 BERR L ny 8K SR L 32 i 2%
XF T 55 KA R B A o B SCH B A L A2 a2 b R R Wy LR L3z i A Az BE RIS ER T g R E
BV SR 0 1 ) O R R . £ A AT T R A BHR L 2 32 B 1 T I A R

X R PR e B R oA R T SR AR B AR )2 7 K R T 55 2 77 90 33 A 2 i e 1 A 1) A
FIES W AT AN . BB TT R G BE (0 1, 0 8 £ 0 w8 BE N, 5 BRI R, R A AR IR . e S R X
TR 2 I T e R o 4 AR e e DAy A 1) A7 L T R . BE A YRR 2 M L BT M2 I AR B R
B JE  HE S B AR 3 B T AR A 5 2 P S TR TR A ) B I R R S i . 4%
HEGA R B R PN I T 2R A e 1) ) 22 8 LA B ) 0 0 ) 07 o 3 1) 9 728 4 mT DR SR TR R 20 O 3 S
L B 2 FRAMHERA R4 U HE S R AT HE S . T 3 A B A S AL A A 1) A AE 2 e, X S B
IS PR R AR BRI AR AL L 15 B KR A b 1R/ BE 2 AR A 3R A < 8 02 BE B AR /N SR AR b
BHAREAR  EFE A BRER B AR R T8 R 5 0 K/NBE 28 55 & B R L 178 AR T A2 4K L 6 SR 18
1358 KA B S0 R /NE R B A o 1B A T . ROt X T AR 2 A K B8R R Iw  FT LLA B LT 45 e
BRIV : o SR FH YR B A SR AR ISR R P A %) LR 5 T SR B8 AL o 2 2 R4 A A 7 I 0 R B AR b 1 A2 ok
X HTF R Bk AT o AL Ak
22 HRBEEEREXRTHAXRFERERMAMK

R T E BRI J2E A K R R PRI B R N HE T R B b, 2R U BRI Re L B R S W 1) A 0 78 Ak
A LA n DERMBEIR e =D 8 K™ 00 40 g A I 018 R CHE DR A7 B RS, SR ] = 4k 28 i) 5 — 4
il AR &S & 0977 AR AT 00 . RE %8s KT8 BGE KB L BB 3# 8 W A0 HE A 5 79 HE A 73
B b b R TAERE YA 53R TAERS YA 53 00 0 o s FFRIEEE Ry H o R URFR B 2 IS AR 15 7 1) 48 5% 1<
N Ly, PUESATRER T MBS EE KR Lo IE . R Z B EE KR Lo T,
2.2.1  A3RshHEM

PR P I R AR AT LU TSR R0 40, 40 L TR 9 A R B S R R T I R T8 5 L 3 R B LW A
WHEYT RG22 AR E M8 B K L /N TR R BE Lo s A2 U HE SR 0 B9 4 4 8 22 41
He 3, b F BRI RN F L IR R HE TR K R SR AR ] L B SE G OR — 5 22 5 1 O R S B
PR R RS P R o IR B AR b i AN HERRCAS o D E L B b =0 o SRTFE BRRIR L 2y 5 2
ny=(dr—a)/by.
2.2.2 35 N HM

W2 R R TR B9 K e, AR SR e D (6 ) A1 8, R S DR TR ML JZ2 IR AR I 5 1) 46 8 I L BB 3 1 0 4 oA
K Lo BB TG AR AT AT LK R W HE 2R 25 X (HJ2 g 30 P9 23 18]S 2 DA 2 #5534
B B VATR A ) B WA w5 AT AR RIS AT R W o A b 3 T IR ) SR B 5 A A A R AR R A
WE 3 4 FiR . IR B AR b B F AN HERAS b, 5 I HERA b, BT

b=ub,+ A —wb,, (2)

A e A S PIRRIT RASE LAY S, ROAR 20 9 HEI R R S HE AR R i s 1] G R B[] B 3 350 e (Y RN A

@)

nk<n1:



e
"
=
\34‘
»
=
M
R
e
)

% 4 3 & BRA 5 R IR 588 R MM 105

25 . WA RIT.

KRBT AT e 16
;3 R LLL2, HET
TN Mg_lg
nff ot I LI AN
L | % "L,
3 ABRKBLOAHIECENTEE 4 BEAMBIANHIBLEHNTEE
Fig. 3 Longitudinal profile of A pattern part of Fig. 4 Longitudinal profile of B pattern part of
inner dump engineering inner dump engineering
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mining the optimization model
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Fig. 13 The relation curve between n; and x in Zhundong surface coal mine
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Vi iERS HEdE /Mt ot/ Mm® TR/ (m® )
LA HE 123.56 133.44 1.08
R4 P HE) 216.35 244,47 1.13

20N HE 488.71 625.55 1.28

o ikeeih 828.62 1.003.47 1.21

4 & it

D BT SR AR FE AR N HEIF R 7 A BRI Z A5 I B8 R, MR 30 1 SR X B A9 AN ), i3l 20y A K
CRIVE SR DAL T A — DD A1 B AR 2 CRIVE SR XA T 87 AU 3D PRl T R A3

2) Bl 3 R 2R TR A A R b O SRASE AR 8 00 LA R - 2 B & BRI R HU B I R L 2 T 5 BT SR IR
I TR S4B

SRR I 78 K 8 XA PP SRR 8 20 U100 A B B i 2 LT R A BB SRR D < 07 . B
158 2B S0 A A 10 5 M1 E 5 20 30 A 58 S B s it 85 B oK, 2 B D R i i



110 TR K FFHR %42 %

A) AR HR i AR A AT BT 8 R HE R BR K7 B R e A WA A5 1, e F A B0 LR SR 3 AT T 4 B
WAL BT BT 25 BB IE T B R 2598 W 7R 88 KA 1 22 0% & B R 5 L O SR 858 AR Ak Wi AH 1L Eh)??iéléﬂ’a
150 m* /t BN E 1.62 m® /¢, P A B RIREIG N T 24.7 m, WA AR BE B4 T 45.65 m., 2835 0] Rfifi
I T 85.27 Mt,
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