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Abstract: Tt taking the thirteen coal seam (thickness 14m) of Xiegou coal mine of Xishan Jinxing Energy Company in Shanxi prov-

ince as studying background, and fully mechanized mining roadway distribution form and mining technique of gentle dip thick coal

seam were studied, first, the merit and demerit of two roadways layout method were analyzed by compared and analysis, which in-

clude traditional two roadways (sectional in-take air roadway and sectional out-take air roadway) layout along floor, intersect layers

layout (one along floor and another along roof) and roadway layout of slicing mining, bi-directional concave shape roadway layout and

three stages mining technique were put forward, second, coal resource loss were analyzed from economic aspect about four kinds road-

way layout, which included bi-directional concave shape roadway layout and other three traditional layout method. The results showed

that bi-directional concave roadway layout was benefit for roadway driving and supporting, gas emission, decrease coal pillar width, a-

bout 127. 81 ~ 162. 14t coal resource was recycled in one meter of working face advanced.

Key words: thick coal seam; bi-directional concave shape layout; fully mechanized mining roadway; three stagesmining technique

LT ] SR AT A AN MR T2 A0S B P A
AN JLASTT I SRR AAE 50, AL BZ A
FEEE | BUARAE, MR | KSR, B
Hrisolas; RIEBOR KRR AR, FERARAE
PR AR B SR AR AR P B R A SERE T, LA
R Wl 41 5 A BKF, 5 ARG BIK P
R T 2R BN (a1 7™ e R R A AR ISR [
FIEARBR | EHAARE, —ME &8RN
BIEATERGMEERTZ, GE S T R . F
TEAC TR AR | PR AR | R T i R 5

[FmBEH#] 2015-12-03

[(BEE£TH] AFERBAFAFELTENE (2014QDLO32)
[1EHE ]

(51 AE=]

RIS

ASCUA PG P 115 X4 RE IR A R RHA R 13 5
B2 ABET S, R VERE 14m, WHARF
BT A0 LR B JZ UM 7 B B A R G — B
ARTZ,

1 CEEEEFREZINEEGENMRRXIE

L1 ZENRELRRAEMLRIZ
P GER R T AR T PR R AR A, anE]
1F7R . TAREJTUIIR | DB XA 1 AX B X

[ DOI] 10. 13532/j. enki. en11-3677/td. 2016. 04. 008

FRE (1984-), B, WASRA, ML, i, T2MEERFTX. BESFNERTXOBNHZHT,
HRE, RAG, BAZ. BERENUFAZRERBEFEMZEXBERTLAE [J] . B TR, 2016, 21(4):33-36,14.

33



B 131 B

* 2016 % 4

Vo 2 BT Z R A B, MR R, SREELUT
JRFIRE, 07 TR SRR T i 3T R —
ORI, BRI FUr i ok, LRI 2
Fez =, B W Lo, el XU T R A
B, AGHE LT, S R, NI N
B A [ XS A1 — 2 T FLA A

R o
‘ 1

3

2 4

1— DX Bl AU 52— X B ] AU ;3 — DX Be [l XU s4— T IX BElE XU
K1 ERARALEAETE

T e AR R AR E R, Mok S AL E)
HE SR Z A 2 ~3 BRI SO0, SR A
OB TORE, HLE T AR I Sk A Ll 8
N, XTI B RCR 221 —RIE LT, AH 4B
TAEMIE] EE 5 10 ~30m AL

AT E T AR B R e T, B
A RERRE

(1) MHZIEEZARCR . o R 1 22 A B
A AR RIE RV, KRR R TR B TPk o
E,

5

(2) AEAEE A, iR, R
PERIE TAR, SRR Rk T g
(3) TAEMA 2 A, LU R ™

&k
=

o

(4) FIHA LRIy SR U, 94 g, 1Y
IR LR

(5) 54 ZIFRMI, PR &RED>, 1
BRI L5

THZRTEARA H [ B I EHE .

(1) TAETH:R 123550 )2 R A LA A

(2) WIS I 2 AR AR B, T2 T8 P 4K
A, FEEEREASEPZERE T, SEAS
A1,

(3) EirmsEs, EARGH, LHE L
B FLA 228 R BR

(4) kIR L, TUEBORE, 76R 28 X
BT Z , FEARE KRR,

(5) —UCR IR, i TAF kb i
K, B TR AREE
1.2 RE—M—ENEEMEHEXREEHEM
BIXTZ

TR s — 00— JE P4 5 2 7 & o) R 3 A 2 A
2 s, TAEM KB XS 1 W2 &, A
34

BAE b —TAFm X B X 3 B =M, KB
[l XA 2 A B AR TR, AL FRZ AN A
JEAE, FH AR AT AR B AT, N B B
H, AR = AR,

1— X Bl R  2— X B [l XU 53— 1 X B [l XA 54— IX Btk RUAS:
B2 Fs—T—RNEEASKERERFETE
ZAE TR NR T 22BN E 4R, o BifE L —4

PTAERREX T, RAMTIRRTZ, izt

17 MR B A RN LR = B, 005 & A e

BFERG s b B AL G Wi I I 2 RS A A 1 25 T

KREARTEAA], FrASF WA — BRI B ¢

BRI TRE I R
S A ISR B LR B L, A

WR 5, .

(1) [l XU 7 0 22 T Al A ', o 1 T4
TAEm LTS THEH

(2) T2 EEARR KO, ML TAE
TN BB, O = AR, N,
PSR

WA E T R EEEREIR .

(1) KBRS = AT, EreExR
25, TG SEREREFT S, HRRSCE S, 2hEd
NIy,

(2) TAET a BERIRE, &5 & 4 BT,
ST

(3) MRt REd, TAEfa, b, ¢ Z=BAIER
TERE, TAEMmECR T2, SR %y, X
TAER — B K, 1 HZ R T AR K&
1.3 DERSEHMARERXRSERENERTZ

Kl 3 MR R B LT RIS, 421
MR ASE AN B, 1532 R AR i X Bk
AU X B o] XU AR A e SRR 2 ) B2,
Iy Z A E AR SRR 20 N R, TR
AN L2 AR B S, R R SRR
B, XI5 AR

Ay EIATR TR SR M TR, T2
RIGUT R, 45402 Bl R AR TN #5470k 2
A, AL e TSI R I AAR

20 8 USRI R P s T AR R
RELRE, HRREREEREEZE, B8t i 4
L, JEMIN T ALY S, RO T



HREE: BUENMFAGHERSEFENZBABRT LMK

2016 % 4

2

3 4

1—E RN 2— BRI

3— T EHNA s 4—T 73R I E

K3 2EFAREXBEHAETE
A, T H— R RN B R E S AR, X
RSN T AR
2 BREEVNMFREHEIREEREMN=KKXE
RIZ

4 Sy JERREZE R R ZE 0 R AR B A R

K, KB4 (a) iz BI7NH9FmEE, K4 (b)
iz 875 A AR D7 1) LR E i, 4
() iz & 75 20 TAE T BE 7 0 i P e

$uu. LS /

[ A e JI__ 5
1] 2 :1;18: 7 6 Iﬁ_
I ] ) ]
|I_ n 1 3 \II\‘—TJ
| . S i
B /

(b) I -1 i

-1
312 9 10 11 4

(c) I1- 11 3% 1
M4 BERERUFEALBAFE

2.1 BERENMFRGHEIXREERETR
2.1.1 wRAEAE G A0 %k

(1) WEE)ZFE ZHER R 2 RIX
MR 1, sfits 3, PIXEE 4, YR 5, xeets
BTN E 2, SRIKHERE 2 518 XA 4 28X
BF, MIXUES 4 i ToAR 5 ok X i XA 2 22 B ar iR sg
X, B TAEmAE ™ RS,

(2) R TAE BB MO M 2B &, 7E TAE
BT, s 3, WX 4 K T AR 1w v =k
fFRE)Z 9, TAEm R TR )Z AR 10 /i &,

FHASSGE 111 FIAS 3 112 3% 32 T 1 5 7 i)
R 3 B, TR TAER K By L A (B 4
(¢) BLFTR) i, 7ETAEmMER T ™, IT
IR 5 5458 R AL 11 4 [ cE 8 W faE 2 9 1
B, T E R X B B TR R R e 10 A B,
L 6= 15753 ff % B TARmHESEJy i 1R =B,
FERL T AR et Jr 10 By <M 78 (4 (b)
LR A,

(3) ZBHGE 111 MARYGE W12 w3, T4E
R B T A A 30, S BB E R
15°, SRJG IR S b 150 Rl N 15 Al bS5
B S IR YE A, R alYE 30, WiVE = HIEE
JEEHR 10 V4T,

W R B EEISREEEN H,,, W
FERER A, WIN .

[Hy — 2A(sin3° +sin6° + sin9° + sinl2° + sinl5°) ]

N = 1
Asinl5° (D

2.1.2 ERBEAE G XA ST

(1) ot EA EERENREZ, HBE
Mo St B Z B A B i S 2, FER R
RS AR IE T AR B s, REAS NIRRT
H RSB PR 2 A, W 2RI,

(2) BWFFRS R BEA S RE, SREE,
A B o THAESER A, TR R E S h 2%
R HT, T TR R R A AR kU, HSAPRCR
()3 AR KRR P B T2 A5 0 AR 1Y J2 A 3
BIFEF, PR T B 4% T8 I B 2= i e 2 A
B, ORIATROES ESCR LR R R T Sy i AR e Al
AR, IXFETE R4S 254 T RE MR AR R
JERREAR S B B, REAE IS B e i, FRARAE
FEUA

(3) JEMER VAR 2 A0 A 1 LM = A 3 T A
B, XEBERRESREA &S T TR, AFF
A AR R b B A BT

(4) JEMEE VAR E 2 A0 4 1Y LM = A3 T A
B, B TUNCRR E M T AR B R Sk R,
AT LB NERE BT A SR RRR BE b/
TIXBUERAA, $5 THRRRT
2.2 BEREENMFEAESMN=ZRABXRTZ
2.2.1 ZBRAWRKILHE®

TE AR B e T Y], 227 e
) =B MR T2 A TAEEAESE T ), ZERIR X
BA, TAEmMRECEZIF G T YIRER (FUIMAER
0=15°), HEVIREILL 6, AT TA/EmATH)Z
JEAR 10 A e MmN X B B, TAEm I )2

35




B 131 B WA

* 2016 £ % 4 #

AR IR, B A a] RS R 2R T TEARCR X B
C, TAFEm Eem:R ( LIRMAEER 0=15°), HE
WA IR 8

FE AR By BB T U], A8 b
M) =BNPER T2, 7 TARHA BT ), FEARY ]
KB LDV, sZARYE IR B T D2, TAE 1 A — 0l i
LI RIFREZ R E)Z 9 MR, TUIARSGE 111,
BARYEIE 12 R, B EM)Z M 105 7EdT R [
KBLE, TAEMWYEEZIEM 10 2R ; 7483 W R
Bt D2, w78y mIRE: [ D1, TAEM e A b
B2, sAgGE 111 R, HERZEREZ9,
2.2.2 MEZEXKEGHT
2.2.2.1 TAHEmiEsk e Le =B X KE

IR X B A FIASR X B C BB

L, - L. = Hy/0.9659 (2)
Kb, Hy MRS ZIEEZRAREEE, m,

HiE PR B B B .

L, =L, - 2L, - L, (3)
KL, Lo A TAERIHERE, m,
2.2.2.2 THEKEEHZEXKE

YRR Be 1 D1 FIZS S R B 1T D2 K

L, =A(7.9180 + 0.9659N) (4)
A, A BRI, my; NS (1) A4,

IR MR B E KB

Ly =L; - 2L, (5)
Kb, Lo ATAEEKE, m,

3 BEENMFRLLGHEREERERNERITK
EitES

SE A RRARE 13 502 0 SE PRI AR 1 DL A A=
PRHORSEA, XTPASTRIEAT & . — DI E5 2 6L
AR AYIETFRARTE A A 5 10 A B 4%
HAR I AT AT A

R 13 FHEZ R 14m, TAERCR &
3.5m, SR 1 2 3, PIARTE Sm, & 4m, R
BE L 4lym®, AETERE 1 Sm, TRk 3 44K
T
3.1 ERERERSZHMEXSEMEEREITEIT
3.1.1 BRI ERBEA B AARERZT Lo

K5 RS2 P T IR AR B A B B,
% JEAHAE TAE Hi A EAE S 20m

2R AN 400, 00m®, FEEDE 1m A
ek 564. 00t
3.1.2 —TA—JRAS BAL AR AR B AR oA

Bl 6 by JEEIE 2 P AS VG A B I UR BRI
36

5 HAREBRRTELELNERTE

BB IR G 30, IRE 1500, PRIFIZAE
P, ZIEHI B AR, B 3e, B
FKN, BRI B W NI R S, R K
8m, THUAR A BORFFURE 200, T DX BE#E KA 2
AN X B KA 3m, AR B TR R AT EIR

\[:o
He6 —T—Jk#EmAdAEmERTE

BRI R 403, 81m?, FRHESF 1m A
il 569. 37t
3.1.3 p BuAER BB BT Ao

B 7 R R LA BB R UR B’ . 14m 1Y
WERH2 M2, BP0 2R Tm, N )EBE
AN E4r)E 10m,

A7 HESKGELENERTE

ZATE RN 424, 34m® | FEHEHE 1m AYHE
ik 598. 341,
3.2 ERENMFHREHEREESEERELT
i

P18 Sy JELARE 2 U U1 = 50 255 i ] SR A T A 5 ) A
BURERE, FUE)2 0 B2 8m, A4 T1E
A5 TE 10m,

o

Mg EMERMFAAERSTE
(T# 14 W)




B 131 ¥ ¥ oy F X

2016 % 4

MFFAE

(2) i KSR P 0 A A AR 588 2 LA
A 32 TR AR DU S 03 5 e K S e
RTEOBRERER, Bih 2 WG KRR A
AT BI TR BT, RN XA AN R A
ik,

(3) TESUIE SR T35 AR BE R, 0 LU Rg
FER LI s MR IR T A AR, A
FILLREREA DL AREAR, EANREI#OR, hE
e AR M B AR

[ &%k ]

[1] Maurer W C. Advanced Drilling Techniques [ M | . Tulsa; The
Petroleum Publishing Company, 1980.

[2] WANG Ruihe. Study on Rock Breaking Mechanism under High
Pressure Water Jet [ M] . China University of Petroleum Press,
2010, 12-18.

[3] WANG Ruihe, NI Hongjian. Research of Rock Fragmentation Mech-
anism with High—pressure Water Jet [ J] . Journal of China Uni-
versity of Petroleum ( Edition of Natural Science), 2002, 26
(4): 118-122.

[4] Ni Hongjian, Wang Ruihe, Ge Hongkui. Numerical Simulation on
Rock Breaking under High Pressure Water [ J] . Chinese Journal

of Rock Mechanics and Engineering, 2004, 23 (4) . 550-554.

[5] Wang Jianming, Gao Na, Gong Wenjun. Abrasive Water jet Ma-
chining Simulation by SPH Method [J] . The International Journal
of Advanced Manufacturing Technology, 2010 (1), 227-234.

[6] Gong Wenjun, Wang Jianming , Gao Na. Numerical Simulation for
Abrasive Water Jet Machining Based on ALE Algorithm [ J] . The
International Journal of Advanced Manufacturing Technology, 2011
(1) 247-253.

[7] Sevda Dehkhoda, Michael Hood. The Internal Failure of Rock Sam-
ples Subjected to Pulsed Water Jet Impacts [ J] . International
Journal of Rock Mechanics & Mining Sciences , 2014 (66 ) :
91-96.

[8] Liu X, Liu S, Ji H. Numerical research on rock breaking perform-
ance of water jet based on SPH [J] . Powder Technology, 2015
(286) . 181-192.

[9] Holgmuist T J, Johnson G R. A computational constitutive model for
concrete subjected to large strains, high strain rate, and high pres-
sures [ C] . 14th international symposium on ballistics. 1993 (9) ;
591-600.

[10] Q.L.Qu, J. L. Wu, B.D. Guo, Numerical simulation of sphere

impacting water by SPH with hydrodynamics, Adv. Mater. Res,
2013 (625) . 104-108.

[11] Wu Xutao, Li Yaoli, Heping. Research on the material constants
of the HJC dynamic constitutive model for concrete [J] . Chinese
Journal of Applied Mechanics, 2010, 27 (2) . 340-344.

[EEHE: HRIE]

~~ YOVON

(k836 M)
AR A5 ) R 309. 36m”, AEHEDE 1m
A5 BN 436. 19,
RS LR 1,
*®1 FRESEHAEHFAMERITER T

B I ek 1m HEHR /L
WEAT B 564. 00
H A 569. 37
Sy RLR A 598. 33
XM= R A B 436.19

4 & &

(1) TAEm AN X B XA BRI
FFUTHR A5 £ [ S5 Al YT 2 TP AR e 2 AR
B, E AR B T ) A ) b 348 R M
L

(2) Fr TR AR R T2, e
THRGE T W AR fK B 7 1) At I ) b =B
KR T, dEmfE 7w E=Bas A
K,

(3) WA SEEWAETICA &, —— K
R E M B CEIE AR B R b, RELT R E
WMERIAG 4% 5 T 45 18 98 2 5 9, FF L HE
14

TR U AT G AL A

(4) B HEEMBNTIRAAE, —D— R
JEAT B R HCE B AT B L, T
VR B HE 2E 1m, W5 AR SE 2 AT A 2 1] I AR IR
127. 81 ~162. 14t,

[ &%k ]

(1] Brost . IR RILE SHEA [M] . doat: BTk IR

4, 2001.
[2] fRokYr . B R [M] . RN, S E R ik,
1999.

[3] @Al R RO AT SR 2R s [J] .
TR, 2004, 29 (2), 42-45.

(4] BEC. FREEENRIREARDIE (1] . hE#E, 2008,
34 (12), 37-41.

(5] ELHE. WEERZS R REEMEREAR (1] . HxrE
FHAR, 2007, 35 (3): 13-15

(6] BERG, MR, SER, % . FEZEREEAA BN BH
MFERCREE T [P . P E L H. CN101915099A, 2010 -
12-15.

(7] WRE, ERAE, BRI, % . ZO0RNER)ZL00 R A 18
AETXGBCRST (1] . BF R, 2014, 19 (2): 1-4,
23.

[SREHE: EXE]



