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Indexes optimization of outburst forecast while a rock
cross-cut coal is uncovered by pulsed water jet
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b. State and Local Joint Engineering Laboratory of Methane Drainage in Complex Coal Gas Seam,
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Abstract: To obtain the best outburst prediction index of rock cross-cut coal uncovering slotted by pulsed
water jet,the effects of the rigidity coefficient’s measured value and the initial velocity of gas diffusion to
the integrative indexes D and K are analyzed based on the dynamic evolution of coal crake field under water
jet. Thus the integrative indexes D and K are excluded. A grey relation model of outburst prediction
indexes(K,,S and P)from 7 coal mine’ rock cross-cut coal uncovering in Chongqing,Sichuan and Henan is
set up. And the grey relation degrees of the 3 prediction indexes to outburst hazard are calculated by using
grey relational analysis method. The results show that the outburst hazard can be more accurately reflected
by the cuttings desorption index K, when a cross-cut coal uncovering slotted by pulsed water jet, and it
should be considered as the best outburst prediction index.

Key words: pulsed water jet;slotting;cross-cut;outburst;prediction index;grey relational analysis

AT B FE R PR v L TR 29 T B REI AT L R ) 2 B R i L e AR
RAAERE . BEE PRI R MCT ROK I AL, BBRLLS F CER AR T AR A T8 B e b A
WAL FEO TR EOR X B HOR A A B IR b K S 3 351 4% 150 R o 38 Az MR R B

W BH#P.2012-12-02
ESWAB: BHEARHERELH(20112X05065)
EHER-AN S X EAQ972-) B ERRFHIZ LA S, (TeD023-65112372 5 (E-mail) luyiyu@cqu. edu. cn,



http://gks.cqu.edu.cn

66 TR K FFER

# 36 %

PE 3 T PO R ECRIOCR 45 5 A T 148 B B i) PR A
M HE . HENZEARC ) Z M H TR E I X,
ELAE AT 148 B R FH Bk o ok 559 3t %0 4 e R JS s B
N Ko LB BB X e A AR Ak, DT X A T 48 A
AR TS S o P T DU 6 A ™ A 3R R i

Lv Run-sheng %" 38 i I 22 4% 47 1] 48 4 28 iy
T A B 25 S N iR BEOLIE TG A T 1 5
T A5 o AHIZ T IR AR AE — 2 W W TR A i A
HANBE B S B 45 45 45 5 58 G fG B 1 2 (B A G &R .
5K KA SR R S BR AT T IR L T T A 1] 5%
DR AR AR A 2 A R K G BB R 58 T
HES PO 0 G IR R AH S8 R i A 1 4
AR A T 148 B 5 8 F 00 4 Fs 09 52 e . BRL UG AR SR
Bk b K Sk 3 ) A i 8 AT A 1T e O O A 1
P AE N B e ik A REESE .

2 R I b K S I R SR VR R A LB 3 1
SRR A T Bk b K S ) 2 B R A T
SHE G FR0I i A 185 M 5 i SR IR SR 9 32 X6 Jiik i 7K
SRV IS R A T 1B R S SO AR AR AT T L .

1 Bk SRR SR A (B 5 TR
T35 47 B0 10
1.1 7k %t K B2 ] 14 2 S0 E /Y 22 1

A W BN ST T K G X IR U i 2R B0 A
SR R L A5 L A R TR RO A I [ P R I 2 Bl
EREREK Sy B RGN 3G O . A 1T 48 I SR ik
KSR RS2 R ARG o B T 90 ob s BEAE R b o
X AE 38 K 7 W AE T Ak T 48 %0 52 He R A S 5
P B 1) T 40 A% R BRI 0 B el 2 TR A
JIt 52 L 3 DA SEF B 18 . 48 IO 0 A8 o8 4 I 5 I 7y S i
I 35 2R AR T R A AR T G Ak 5 T Y T B 5
Ao 0 ful 3 6 A0 555 THT & AR AL AR T XS A g
b S UL iR I A A U R A A R A
P A BT R W L [m] I A R e D R S e BL Al
AT RS S A T K IR HE R S AE .
B SCAE B AR K R 3K B 97 &, 1 s 24 S0 0 7 7K 5
T AR HERR S N NG RIER T Y . SR 3L
9 R 3 AR 2B 3 AL . B B I K S R
AN TR T B 2 b TRt A TS R AR A
FL PR AR 5 7K B3 R T AR EAT 5% s 0 L I T
BPUHREAE 10 10 [T 1 2R O A A 1 [ R O (B
K.

1.2 Bkopok 5 &1 48 X9 B Hr AU B0 3 B 9 =2 M

SRR AL B0 EE 1 /N5 B 9 JBCHBOR) B B 1 RN S
TE AR VAR A B0 3T 50 ) T 1 I A A o SR AR

JEF T e 0o A 1] 8 JRE RS SR Bk w7 S it Y 4
PORJG MEARZEBI7 1 — 0 9 i+ 24 FC 30T A Wl ko
B RIUREL 1) 2 TG 5K g M e ol L B S 1T B el BE
S O 2 e JE R BV L BETT R T LB 3
B 14 ROt ok — 20 B ROME AR IR A B B4R 1) B
TBCHA ) T B R R

AT S 25 & 4548 DK iR 2
J—th":l[ll]

D = (O' 007. 5H—3)>< (P—0.74)

A f , (D
K="=

f

o S AR B R [V R Ap RO )2
P4 U YT 50 HOR) R s H Oy 23 M TR B ms POy
JZ2 U TR s B I R L S B0 0T s ) Y B K
{H s MPa,

L1 12 e A AR T e B AR R
FH K WK SR 0 80 4% I o IR A 1Y) 18 TP R 8 A DA
SR LR RO S A 23R, RAK (DT
B D AEAE /N KR D0 52 BRERE 1 R [ 1 AR B S
KR 3 V2 R TUST B S B Ap [R50 . PRt
AT R A MK ook SP i #1485 . AN ik &G 4R
Fr DK #4758 H B0
1.3 BESEZXZ5REERHFENNXER

FU 3T e BEAA A S5 P 8 79 LB 1) A1 1 9 3l ) e A
o7 T A2 5 VG A A 1T B K S R A e X M A
PRI B A AL B AR R . A R 58 ALK K
SRR R S 0 B L B L Rl T R B A L B
P JRAR TR /)N AR LB AR AE — 2P 1 O, B 4
SE M AR AL IR EE I AR AL . 5 TR AR TR B 7 A 1 A
BUNLAZ U AT 75 3 BE 1A 8l 25 A2 A Y FLBR . o 5 B
AR TE 11 AR AR 11 56 R Rt

:Sgt>+€v:1_1_@> (2)
1+€V 1+€V’

g0 F BRI UG FUBR B sev S BEIR AR TR JiF 7 A2
AR AZ

18 A Sy 25 30T [ M L 5 4% 2 ) O T B 1R
F18 17 75 K A6 DO REAAR By g — R AR e R

e =—KLC<;—QP>+55, (3)

Ao Ko AR BUE R K= 5 oy 5o

B B2 939 B 3y o= O 70

A RN R EO<a=<<1) ses Ay R BT Mgk 18— W B 5
A L AZ

s j’ﬁ Biot



http://gks.cqu.edu.cn

% 6 4

B ELE B KSR B S G B R BT 38 AR L ik 67

FUHT W — W B 51 72 A B AE s 5 /2 Langmuir
S5 W AR, AT Y Langmuir J5 K THE es o 7

D
P+ P

A cer W TCRRFLBR T 3T B PR A2 4 8 AR
IR RN AE s Pr O JREAE 38 21 g KON 22 o — 2 i
(ev=0. 5e) LB Ty s P B2 BUI IR o

Fr O MAK ) AT F7

e =—Kic<;—ap> T

(€9

€s —

1%, 5)
Schwerer!"" 45 15 S| 5 2 L BB F1IB 38 611 56
f )
Pk IEZE 2 E A, X107 pm? 5 ke Ry HEE W]
HBBEFR, X10 ° um’,
a7 (2) 30 (5 AN (6) i 1R 2 B iE &
H5BZ R EINRERA

1 3
R (@) ! |

¥ 1*(%(7)(;*QP)+EL

P
(7)
SRR P B T R 5 e TR) AR A T R 4 4R
KFR
P=a-+exp(—b), (8)
X a HHARAN R IEG IR b — %860 B S
TR AT S 280 ¢ O BT e )
KX®OF, Y =0m,H P=a, B
ZI BRI BT TR kA T IR AR U IE Jy . 2 (8)
AT LA AR 35 5 B PN 0 7 B 0 s g I R Ak i e
118 305 DAL 7
B 5 B AR B ST A 8 R SR AR R A 7 Bl
PRASTE 14 PR BRI A2 AL B RE B B 397 il 50 b () 25 £k, B
IR TS 7 SR B I (B A5 40, PR, B2 20 (7) 3R (8) , Af
TR B 35 2 5 102 TUINT R 1 1 sh S AR fR A A oy

3

X L1 1
k:ko-{—— £

P =a-sexp(—b)
9
2 IRKRBOEMIRIRIER B KR H
N 45 ¥R
2.1 REANBERUEBNERORBEERE
AT TR BN E A 5G4 h8 DKL 558

I O I P .
1= (g G—aP) Fe <P1,+P>JJ

PR AE br Ko\ S. B IE e Wi /) P
JER AR R BN RS AR o T A T8 SRR K
ORI B g SRS AN S B LR A R DK H
PEFT M B AR A F B LR R i b DK AR
PR DU T g L X7 SRR AE 16 A 1] 48 AT
JSEFE K i 7K S5 3L 1 8 I P 0 114 5 H T 4 A K
W31,

*1 BERHRHEFERIER mmHg
5
il 1% K. S P
7 e f B
+5NA£ AT K MR 0.320 6 0.265 LEEER
N4 AT K, B2 0.330 6 0.241 RREEBER
NS £ AT K, B2 0.306 7 0.337 REEBER
NS £ AT K, 2 0.294 8 0.364 KEEfER
48ON4E AT K, 2 0.324 8 0.140 REEfER
+80N4E AT K, 2 0.287 8 0.060 JoZHfak
+80NS£ AT K, 2 0.268 8 0.140 KEEfEk
+80N5S = £417 K, )2 0.226 6 0.060 JTLRMLER
3113 [ R A1) 0.280 5 0.124 TozEHfER
4 P 7
ERERFE 75 0.290 6 0.398 M fER
T2
£y P 8
ERERFIE 85 0.253 5 0.147 KRR
Bz
B 15 % [al X 3% 4 0]
0.189 5 0.232 Jz8 &
BE 16 42 ’ TR

15 % i 7
C 15 7 19 AUl g 1 T 0.286 5 0.259 LRMGEK

B\ 15 2
ZH MBI D15

0.334 6 0.179 % 5%
}:%E:, jﬁ}\tﬂfili
“IRIBE S 16— o
17 0.220 5 0.205 JLERHGEK

4 7 . 16
Eii}fiiuﬁjb 0.277 5 0.064 TR
— LRI

2.2 RXBESHEN

AR T HR DI R Ik v K O 3 48
A T THE IR B30T 58 i I 1 Y o A48 B a6 20
HEAT RGN W R G0 M 7 A R 2 B
J7 2250 M BB A M AH X 2 Ty kR R A R
R B SR A8 SRR B B R A R S
PhEZE RAAT AR

R SR 53 AT AR AR T 51 ity 2 T AT TR AR 1 A AL AR
ok W FLIR AR B . IO TR T A A 4R



http://gks.cqu.edu.cn

68 TR XK FFR % 36 %
RGN ENAL ., EXEERENZ /DR ®2 TERAULERHEE
iﬁﬂ,@%ﬁlﬁ]#ﬁﬁﬁ,Hmé\thfﬂﬁk%%%ﬁiﬁﬁ - 5
B2 S A A B L BRI SR PR AR G062 % 1L b RBAR e S P
PR A ] S AR R AT AL A A . TNt = A8
2.3 TREEEASE K 0.0625 0.0714 0.0606 0,082 4

WM R EREENERER (X, S %7 +5N4 £ 71148
0.0625 0.0736 0.0606 0.0750
F1) , HOUL AR K, )2
X() - {l'()(l)yf()(2>s"'aI()(k)y""f{)(S)} +5N5jEI<JT% 0.062 5 0.068 2 0.0707 0.104 8
k=1~ 8), 10) K )z
. . . . 5N5 N
5 M A AR T IR E (XS BRSO ;Oﬁjj aNA 0.0625 0.0656 0.0808 0.113 2
Bl > 2 IRIE
W +80N4 # 71718
X, = {2, (1) 2, (2) yove i (B) yore 2, (8) K, i 0.0625 0.0723 0.0808 0.0435
1 MR
G=1~3), (1) +80N4 £ 711148
W B R 2 5 P B A AT Rk, ez 0.0625 00640 0.080°8 0.018 7
Ak Ak 3, w15 +80N5 % 4[] 48 00625 0,059 8 0.080 8 0.013 5
Yo - {yo(l)’y0(2>7"’9y0(k)7"'93’0(8)} Kl i%)%
— 1. +80N5 i
(k. =1~8), (12) HATH 0.0625 0.0504 0.0606 0.018 7
Y, = {3,103 (2) sy (B) s oee s 3 (8) ) K. #RJz
G—=1~3). (13) 3113 [ AT 0.0625 0.0624 0.0505 0.0386
AN\ i A
K v (k) = M;y;(k) = f’&(i — ;;jfﬁiﬁﬂ# 0.0625 0.0647 0.0606 0.123 8
;1'()(/€) ;1,(/%) {:}%jﬁ@ﬂ;ﬁl’# ] ) i ]
= = . 0.0625 0.0564 0.0505 0,045 7
1 ~3), >

W yo 5 v BITESRS b AU SR R BN
eo;i (k) :[m_in mkin\yo(k) — ()| +

p max mftx\yo(k) — (|1

[ we (B) — v, (k) | +
o max mkaX‘yo(k) —v.(B)] ],

(i=1~3,k=1~28), (14)
;T:QEP;miinm’yin\yo(k)*y,(k)\ﬁ%ﬁ%lj\?‘vmﬁx
mflx\y()(w—yz(k)\ﬁ?ﬁ%&fﬁjﬁ%w N BEFR R
— I p=0.5,

e Ja AF A R R B AE, W AT Y, 5
Y, [ OCHRRE K

8
rw = e = 1~ 3.k =1~ 8).
k=1

(15
2.4 RXBEOWER
A TR IR 53 A K TCME 55 FC 3 5 S A B
016 B R B R 23 B 1 ) LR s B A JEE O £ X
ENOE2TIbS)
X, = {1,1,1,1,1,1,1,1}, (16)
X R 51 K1 PRy 904 TG 1 40 A Ak B S
* 2,

B 15 % [\ X B
Al 16 Bz
B 15 % [ X B
Allwme 15 Bz

0.0625 0.0422 0.0505 0.072 2

0.0625 0.0638 0.0505 0.0806

MR R O

0.0625 0.0745 0.0606 0.0557
15 f )2
MR e O _

0.0625 0.0491 0.0505 0.063 8
16— 17 2
ER I BB -

0.0625 0.0618 0.0505 0.0199
£ 16—17 #)Z

H Je AR SR IR A B B SR IR B Y B 28 R A5 4%
& HH TN 435 s 5 2 H A I R B A SRR EE L LR 3

R3 RUFNERSRHEREBENXKE

2 H U A6 A K, S P
Ik 0.8757 0.8042 0.597 5

e 3wt 5 P 5 19 QIR BE AL 7% R/NHERE . /T
A 48 JRER PR Ik b oK S8 970 0 4 i 1) 45 5% ) 00 45
-5 5 A B ) o s R R A B S B SO i U A
bR K >8R SRR TUE S Po it m] W, 72
PN K C P SuR s e QU N B 5 N i )



http://gks.cqu.edu.cn

% 6 4

B ELE B KSR B S G B R BT 38 AR L ik 69

5 H T B L B S BT AR IR AR AR K RE S B VA b
J WA 5 R 307 2 S A B o JRE & AR DA e A T 45 A
LU 4l B S A F AT B 1 SR R V7 5% H
M — 2% &

3 &

1) 8 JRE AT 2R A bk tvh 7K S5 970 30 8% ) » JRERE 1oy e [
VAR S I B A B4 B T BRI HBE Ap 23
KRR R LI 28 5 4648 DEZ /N, K{H
W52 4 00 L A A BC S BRI R B A [ I R
Wi o [ 46 R I >R P DK b oK S 3 K S ) L ANl D
ZiG R DK E47 58 .

2) 3Tk wh K S5 3 5% I BU S b A R A
FLBEE 5 AR A 1) 56 2%, 4 3 Hh AR 8 8 R SR
JZ LI I 3 4 B S A A Y

338 A X F PR L DU T R M X 7 ST SR ik
K SRS AL A i R A B 2 PO 4 AR BE AT K SCHK 23
At DIE 326 HE DK b 7K SRS R ) 4% 5 B B B A 1) 4 B R A
BRI K

S 2% Sk -
[ 10 #Rbk. 1T 1B AT 30 F1 B4 1 = 43 25 90 A 5%
(1. BEAR 2237 .,1997,22(4) :406-409.
JIANG Chenglin.

force phenomena under the condition of uncovering coal

Prediction study of three dynamic

seam in cross cut[ J]. Journal of China Coal Society,
1997,22(4) :406-409.

[ 2] FEdkh, xUREE, 5 A, 55, T PO X5 RO 58t By
REARIMIL At B Tolk A . 2005.

U3 ] 2Rl p SCE R H - 55, 85 e K i 7K S 3L 488 v A% A
BiEA MR L] Bk 2% 4. 2008, 33 (12):
1386-1390.

LI Xiaohong, LU Yiyu, ZHAO Yu, et al.

improving the permeability of soft coal seam with high

Study on

pressure pulsed water jet[ J]. Journal of China Coal
Society,2008,33(12) :1386-1390.
L4 ]/ XEXH AW A48 55L& R4 B
B FILT]. s 41, 2011,36(2) : 283-287.
LU Yiyu, LIU Yong, XIA Binwei, et al. The novel
technology of drilling arrangement of rock cross-cut
coal uncovering basing on theoretical analysis [ ] J.
Journal of China Coal Society,2011,36(2):1386-1390.
[5] Lv R S, Ni X M. Forecast indexes optimization of
outburst in cross-out exposing coal-bed based on
measurement uncertainty analysis[ C] // Proceedings of
the 2011 2nd International Conference on Artificial
Intelligence, Management Science and Electronic
Commerce, August 8-10, 2011, Deng Leng, China.
Piscataway : IEEE Press.2011:374-377.

[ 6] 3k, oA, BOOCHR I METE A 1) B ML 28 th 0000 48 b 0

B g )] R 244, 2007,32(10) : 1023-1025.
ZHANG Feiyan, HAN Ying.

relevancy analysis method in index optimization of

Application of grey

outburst forecast when a cross-cut is uncovered [ ] ].
Journal of China Coal Society,2007,32(10) :1023-1025.

[ 7 IR W, B 6 BT R T 1 45 5 T 58 1

B ARUERELT ). BB} 4R . 2005, 33(4) :55-58.
WU Aiyou, YAO Jian, XIAO Hongfei. Optimization for
prediction index of coal and gas outburst base on gray
associated analysis[ J]. Coal Science and Technology,
2005,33(4) :55-58.

[ 8] 2k 985 K. IKOCTE 43 BT 7 A2 18 5 B

g il B A i i LT D, R B2 4 AR 2004,
32(2):69-71.
LI Nianyou, GUO Deyong, FAN Manchang. Ash
related analysis method applied to analysis of coal and
gas outburst controlled factors[]J]. Coal Science and
Technology,2004,32(2) :69-71.

L9 Aabm. By IR v 2R B0 e i S pr s [T, AR b4

RAEAR,1997(2) :29-32.
SHI Biming.
protodyakonov coefficient [ J ]. Coal Technology of
Northeast China,1997(2) :29-32.

[10] Jiang J Y,Cheng Y P,Wang L,et al. Petrographic and

geochemical effects of sill intrusions on coal and their

Experiment and research on coal

implications for gas outbursts in the Wolonghu Mine,
Huaibei Coalfield, China[J]. International Journal of
Coal Geology,2011,88(1) :55-66.
(1] ERZREEBERLN, BRETZ2lRR. B
VRS RO o€ M [DB/OL]. [2011-11-217. http:
Vi wenku. baidu.
cb77db4cc850ad02de8041d8. html.
C12] SR PR EERELE. KB ER S T E-<
AR RBEAEMLIT] P E L RF %R,
2011,40(1):1-6.
HU Guozhong, XU Jialin, WANG Hongtu.et al. Research

on a dynamically coupled deformation and gas flow model

com/view/

applied to low-permeability coal [ J]. Journal of China
University of Mining &. Technology ,2011,40(1) :1-6.

[13] Zhang H, Liu J, Elsworth D. How sorption-induced
matrix deformation affects gas flow in coal seams:a new
FE model[J]. International Journal of Rock Mechanics
&. Mining Sciences,2008,45(8):1226-1236.

[14] Palmer I, Mansoori J. How permeability depends on
stress and pore pressure in coalbeds:a new model[ J].
Society of Petroleum Engineers,1998,1(6) :539- 544,

C15] JEAH 77 AR S, T FO 30T 3l ) o 3 B vA 30 A 45 il %
ARIMIL Jbat R 2 Rtk . 2007.

[16] XK Je. KEOFRGEEAT RIM] R Ad B K
H AR AL . 2005.

(% EXRT)



